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CHUONG 2: BO PIEU KHIEN LAP TRINH PLC

2.1. Pic diém b diéu khién logic kha trinh (PLC):

Programmable Control Systems

Programmable Logic Controller (PLC)
Sw ra doi ciia bé diéu khién PLC:
- Nam 1642, Pascal da phat minh ra may tinh co khi dung banh rang.
DPén nim 1834 Babbage di hoan thién may tinh co khi "vi sai" c¢6 kha ning tinh toan
v6i d6 chinh xac t6i 6 con s6 thap phan.
- Nam 1808, Joseph M.Jaquard d3 diung cac 18 trén tam bia thé kim loai mong, sap xép
chung trén may dét theo nhiéu chiéu khac nhau dé diéu khién may dét tuy dong thuc
hién cac mau hang phirc tap.
- Trudc nam 1904, Hoa Ky va Piic da sir dung mach role dé trién khai chiéc may tinh
dién tir dau tién trén thé gioi.
- Nam 1943, Mauhly va Ackert ché tao "cai may tinh" dau tién goi 1a "mdy tinh va tich
phan sé dién ta" viét tit 1a ENIAC. May co:

e 18.000 den dién tir chan khong.

500.000 mdi han thii cong.
Chiém dién tich 1613 ft*.

Cong sut tiéu thy dién 174 kW.
6000 nat bam.

e Khoang vai trim phich cam.

Chiéc may tinh nay phirc tap dén ndi chi méi thao tac duge vai phit 16i va hu hong da
xuat hién. Viéc sira chira lap dit lai dén dién tir dé chay lai phai mat dén ca tuan.
Chi t6i khi 4p dung k¥ thudt ban dan vao nim 1948, dua vao san xuit cong nghiép vao
nam 1956 thi nhitng may tinh dién tr 1ap trinh lai méi dugce san xuat va thuong mai
hoa.
Sy phat trién ctia may tinh ciing kém theo k¥ thuét diéu khién ti dong.
e Mach tich hop di¢n tir - IC - ndm 1959.
Mach tich hop gam rong - LSI - nam 1965.
B6 vi xur ly - nam 1974.
Dit liéu chuong trinh - diéu khién.
Ky thuat luu gitr...

Nhitng phat minh nay di danh du mot budc rat quan trong va quyét dinh trong
viéc phat trién 0 at k¥ thuat may tinh va cac tmg dung cta né nhu PLC, CNC,... lic nay
khai niém diéu khién bang co khi va béng dién tir m&i dugce phan biét.

Dén cudi thap ky 20, nguoi ta dung nhiéu chi tiéu dé phan biét cac loai ky thuat diéu
khién, boi vi trong thyc té san xuat doi hoi diéu khién tong thé nhiing hé thong may
tinh chit khong diéu khién don 1é timg may.

— Su phat trién ctia PLC d3 dem lai nhiéu thuan loi va lam cho né céc thao tac may tr&
nén nhanh, nhay, dé dang va tin cdy hon. N6 c6 kha ning thay thé hoan toan cho cac
phuong phap diéu khién truyén théng dung role (loai thiét bi phirc tap va cong kénh);
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kha ning diéu khién thiét bi d& dang va linh hoat dua trén viéc 1ap trinh trén cac 1énh
logic co ban; kha ning dinh thoi, dém; giai quyét cac van dé toan hoc va cong nghé;
kha nang tao l1ap, goi di, tiép nhan nhiing tin hiéu nham muc dich kiém soat su kich
hoat hoic dinh chi nhirg chtrc ning ctia may hodc mot day chuyén cong nghé.

Nhu vy nhitng dic diém 1am cho PLC c6 tinh ning wu viét va thich hop trong

moi truong cong nghiép:

e Kha ning khang nhiéu rat tot.

e Cau trac dang module rat thudn tién cho viéc thiét ké, md rong, cii tao nang
cap...

e C6 nhitng modul chuyén dung dé thyc hién nhiing chtc ning dic biét hay
nhitng modul truyén thong dé két néi PLC véi mang cong nghiép hodc mang
Internet...

e Kha ning 1ap trinh dugc, 1ap trinh d& dang ciling 13 dic diém quan trong dé xép
hang mot hé thong diéu khién tu dong .

e Yéu cau ctia ngudi 1ap trinh khong can gioi vé kién thie dién tir ma chi can
nam ving cong nghé san xuat va biét chon thiét bi thich hop 1a c6 thé lap trinh
duoc.

e Thudc vao hé san xuét linh hoat do tinh thay ddi duoc chuong trinh hoac thay
doi truc tiép cac thong s ma khong can thay doi lai chuong trinh.

2.2. Cic khai ni¢m co bén vé PLC: ‘
Céc thanh phan cia mdt PLC thuong c6 cac modul phan cling sau:

L.

Nownk L

Modul nguén.

Modul don vi xtr 1y trung tam.

Modul bo nh¢ chuong trinh va dir li¢u.

Modul dau vao.

Modul dau ra.

Modul phéi ghép (dé hd trg cho van dé truyén thong ndi bo).
Modul chirc ning (dé hd trg cho van dé truyén thong mang).

Panel 1ap Bo nhé Khdi ngd vao
trinh, vin |e—p| chuong -
hanh, trinh T Don v Quan
o on vi B
giam sat. B6 nho - ey R l'y
@ len | ] trone tam vige
g phoi
hé
‘ ; ghep
Ngudn Khdi ngd ra

Hinh 2.1: M5 hinh tong quat ciia mot PLC
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2.2.1. PLC hay PC:

Dé thyc hién mot chuong trinh diéu khién sb thi yéu cau PLC phai c6 tinh ning

nhu mot may tinh (PC).
e CPU (don vi xtr ly trung tam).

e B0 nhé chinh (RAM, EEPROM, EPROM...), bd nhé m¢ rong.

e Hé diéu hanh.

e Port vao/ra (giao tiép truc tiép véi thiét bi diéu khién).

e Port truyén thong (trao d6i thong tin voi méi truong xung quanh).
e Cac khoi chure nang dac biét nhu: T, C, cac khoi chuyén dung khac.

2.2.2. So sanh véi hé thong diéu khién khdc:
Piu khién

V6i chire niang duoc luu trit bang :

Tép xtc vat Iy B6 nhé kha 14p trinh
Quy trinh ctiing Quy trinh mém
Khéng thay Thay d6i Kha lap trinh B) nh¢ thay
doi duoc tu do do1 duoc
Lién két cimg Lién két RAM - ROM -
phich cam EEPROM EPROM
Role, linh kién dién tir, mach PLC xur Iy mdt bit.
dién tr, co - thuy khi PLC xu ly tur nglr

Hinh 2.2: Nhing dic trung lap trinh cta céc loai diéu khién

PLC c6 uu diém vuot troi so véi cac h¢ thong di€u khién c6 dién nhu role, mach t6 hop

dién tir, IC sb.

e Thiét bi cho phép thuc hién linh hoat cac thuat toan diéu khién sd thong qua

ngon ngir 1ap trinh.
e B0 dicu khién s6 nho gon.

e D& dang trao ddi thong tin v6i moi truong xung quanh nhu: TD (text display),
OP (operation), PC, PG hay mang truyén thong cong nghiép, ké ca mang

internet.
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e Thyc hién chuong trinh lién tuc theo vong quét.
2.3. Cau triic phin ctng ciia PLC:

2.3.1. Pon vi xu ly trung tam (CPU Central Procesing Unit):

Thudng trong mdi PLC ¢ mot don vi xir 1y trung tAm, ngodi ra con c¢6 mot sb
loai 16n c6 t6i hai don vi xir 1y trung tdm dung dé thuc hién nhitng chirc ning diéu
khién phtic tap va quan trong goi 13 hot standby hay redundant.

a) Bon vi xir [y "mot -bit": Thich hop cho nhirng tmg dung nho, chi don thuan 1a logic
ON/OFF, thoi gian xtr 1y dai, nhung két cdu don gian nén gia thanh ha van duogc thi
truong chap nhan.

b) Don vi xu ly "tir - ngir":

e Xir Iy nhanh céc thong tin s6, van ban, phép tinh, do luong, danh gia, kiém tra.

e Cau tric phan cing phirc tap hon nhiéu.

¢ (Gia thanh cao.

* Nguyén ly hoat dong:
- Théng tin luu trir trong bo nhé chuong trinh — goi tuan tu (do da duogc diéu khién va
kiém soét boi bo dém chwong trinh do don vi xtr 1y trung tim khong ché).
- Bo xtr 1y lién két cac tin hiéu (dir liéu) don 1é (theo mot quy dinh nao dé - do thuat
toan diéu khién) — rut ra két qua 1a cac 1énh cho dau ra.
- Su thao tac tuan tu cla chuong trinh di qua mdét chu trinh déy du rdi sau d6 lai bat dau
lai tir ddu — thoi gian d6 goi 1a "thoi gian quét".
- Po thoi gian ma bo xir Iy xir Iy 1 Kbyte chuong trinh dé 1am chi tiéu d4nh gia giita cac PLC.
= Nhu vay bd vi xir Iy quyét dinh kha ning va chirc ning cua PLC.
Bang 2.1: So sanh bo vi xr Iy 1 bit va bd vi xir 1y tr nglr

B0 xir ly mot - bit B0 xir ly tir - ngir
Xtr 1y tryc tiép cac tin hiéu dau vao | Cac tin hiéu vao/ra chi ¢ thé duoc
(dia chi don). dia chi hod thong qua tir ngir.
Cung céip lénh nho hon, Cung céip tap 1€nh 16n hon, doi héi
thudng chi 1a mot quyét dinh phai c6 nhitng kién thirc vé vi tinh.
c6/ khong.
Ngon ngit dau vao don gian, khong
can kién thuc tinh toan.
Kha ning han ché trong viéc xtr Iy
dir liu s6 (khong co chirc ning
toan hoc va logic).

thong

Ngbén ngir dau vao phuc tap dung
cho viéc cung cap 1énh 16n.
Thu thap va xu ly dir liéu so.

Chuong trinh thuc hién lién tiép,
khong bi gian doan, thoi gian cua
chu trinh tuong doi dai.

Cac qua trinh thoi gian té1 han
duoc dia chi hod qua céc 1énh gian
doan hoac chuyén doi diéu khién
khan cip.

Chi phoi dugc véi may tinh don
gian.

Phdi ghép voi may tinh hodc hé
thong cdc mdy tinh.

Kha nang xtr ly cac tin hiéu tuong
tu b1 han ché.

Xu ly tin hi€u tuong tu & ca dau
vao va dau ra.
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2.2.3. Bé nhé: Bao gobm ca RAM, ROM, EEPROM.

Mot ngudn dién dy phong 1a can thiét cho RAM dé duy tri dir lidu ngay ca khi
mat ngudn dién chinh.

Bo nh¢ dugce thiét ké thanh dang modul dé cho phép dé& dang thich nghi véi cac
chtrc nang diéu khién voi cac kich ¢& khac nhau. Muén rong bd nhd chi can cam thé
nhé vao ranh cim cho san trén modul CPU.

2.3.4. Khéi vao/ra:

Hoat dong x1r 1y tin hiéu bén trong PLC: 5VDC, 15VDC (di¢n ap cho ho TTL &
CMOS). Trong khi d6 tin hi¢u diéu khién bén ngoai ¢ thé 16n hon. khoang 24VDV
dén 240VDC hay 110VAC dén 220VAC voi dong lon.

Khoi glao tlep vao ra co vai tro glao tlep gitta mach vi dién tir cia PLC vé1
mach coéng sudt bén ngoai.Thuc hién chuyén muc dién ap tin hiéu va cach ly bang
mach cach ly quang (Opto-isolator) trén cac khéi vao ra. Cho phép tin hiéu nho di qua
va ghim cac tin hiéu c6 mirc cao xudng murc tin hiéu chuan. Tac dung chéng nhidu tot
khi chuyén cong tic bao vé qua ap tir ngudn cung cap dién 1én dén dién ap 1500V.

e Ng6 vao: nhan tryuc tiép tin hiéu tir cam bién.

e Ng0 ra: la céc transistor, role hay triac vat ly.

2.3.5. Thiét bi Idp trinh: C6 2 loai thiét bi c6 thé lap trinh dugc d6 1a

e Cac thiét bj chuyén dung d6i véi tirng nhom PLC cuia hing twong tng.

e May tinh c6 cai dat phan mém 1a cong cu 1y tudng nhét.

2.3.6. Role: Role 1a by nhd 1 bit, ¢6 tac dung nhu role phu trg vat ly nhu trong mach
diéu khién dung role truyén thong goi 1a cac ro le logic. Theo thuit ngit may tinh thi
role con dugc goi 1a ¢, ki hi¢u 1a M. Co rat nhiéu loai role chung ta s€ khdo sat ky hon
d6i véi loai cac PLC ciia hing.

2.3.7. Modul qudn 1y viéc phéi ghép: Dung dé phdi ghép bo PLC véi cac thiét bi bén
ngoai nhu mdy tinh, thiét bi lap trinh, bang van hanh va mang truyén thong cong
nghiép.

2.3.8. Thanh ghi (Register): 13 bd nhé 16 bit hay 32 bit dé luu trir tam thoi khi PLC
thuc hién qué trinh tinh toan.

- Thanh ghi chét (Latch register) duy tri ndi dung cho dén khi n6 dwgc chong 1én bang
ndi dung mai.

- Thanh ghi chuyén dung (Special register).

- Thanh ghi tap tin hay thanh ghi b nh6 chuong trinh (Program memory registers).

- Thanh ghi diéu chinh gia tri duoc tir bién tré bén ngoai (External adjusting register).

- Thanh ghi chi muc (Index register).

2.3.9. B dém (Counter): ki hiéu 1a C.

a) Phan loagi theo tin hiéu dau vao:

- Bo dém lén,

- B6 dém xudng.

- B6 dém 1én - xudng, b dém nay co6 cd chuyén dung chon chiéu dém.

- BO dém pha phu thudc vao sy 1éch pha gitra hai tin hi¢u xung kich.
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- B6 dém téc d6 cao (high speed counter), xung kich c6 tan s cao khoang vai kHz dén
vai chuc kHz.
b) Phan loai theo kich thudc cia thanh ghi va chitc ndng ciia b dém:
- B6 dém 16 bit: thudng 1a bd dém chuan, ¢ gia tri dém trong khoang -32768 + 32767.
- B6 dém 32 bit: ciing c6 thé 1a bo dém chuan nhung thuong 1a b dém téc do cao.
- Bo dém chét: duy tri ndi dung dém ngay ca khi PLC bi mat dién.
2.3.10. Bo dinh thi (timer): ki hi¢u la T, dugc dung dé dinh cac su kién co quan tam
dén van dé thoi gian, bo dinh thi trén PLC duogc goi 1 bd dinh thi logic. Viée to chirc
dinh thi thuc chat 13 mot bo dém xung véi chu ky co thé thay d6i duge. Chu ky cua
xung tinh bang don vi ms goi 13 46 phan giai. Tham s ctia bd dinh thi 1a khoang thoi
gian dinh thi, tham sd nay c6 thé 1a bién hodc 1a hang nhap vao 1a sd nguyén.
2.4. Gi6i thiéu mdt s6 nhém PLC pho bién hién nay trén thé giéi:
1. Siemens: c6 ba nhdm

e CPU S7200:

CPU 21x: 210; 212; 214; 215-2DP; 216.
CPU 22x: 221; 222; 224; 224XP; 226; 226 XM.

e CPU S7300: 312IFM; 312C; 313; 313C; 313C-2DP+P; 313C-2DP; 314;

3141FM; 314C-2DP+P; 314C-2DP; 315; 315-2DP; 315E-2DP; 316-2DP; 318-2

e CPU S7400: Lién h¢ cataloge Siemens.
2. Mitsubishi: Ho FX
3. Omron: Ho CMQ
4. Controtechnique: Ho Compact TWD LCAA 10DRP; TWD LCAA 16DRP; TWD
LCAA 24DRP...
5. ABB: Ba nhom

e AC 100M

e AC 400M

e AC 800M, day la loai c6 2 module CPU lam viéc song song theo ché do du

phong néng.
2.5. Tong quan vé ho PLC S7-200 ciia hing Siemens:

Co hai series: 21x (loai cii khong con san xuét nita) va 22x (loai méi). V& mit
tinh ning thi loai moi c6 vu diém hon nhiéu. Bao gdm céc loai CPU sau: 221, 222,
224, 224XP, 226, 226 XM trong d6 CPU 224XP cé hd tro analog 2I/10 onboard va 2
port truyén thong.
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Béang 2.2: Cac loai CPU S7-200

é §7-200 CPU

| CPU 224XP AC/DC/Relay 14 Inputs/10 Relays | BEST 214-2B023-0XB0
| GPU 226 DC/DCIDG 24 Inputs/16 Outputs | BEST 216-24023-0XBO0
| CPU 226 ACIDC/Relay 24 Inputs/ 16 Relays | BEST 216-2B023-0XB0

Bang 2.3: So sanh cac thong s va dic diém k¥ thuat cua series 22x

Featurs CPU 221 CPU 222 CPU 224 CPU Z24XP CPU 226
Physical size (mim) 00 x 80 x 62 |90 x BO % B2 120568062 | 140xB0x B2 | 190x B0x G2
Program memary:

wilh run mode edit 4096 bytes | 4096 byles B182 byles 12288 bytas 16384 byles

without run mode edit | 4096 bytes | 4096 byles 12258 bytes 16384 ytes 24576 byles
Data mamary 2048 bytes | 2048 byles 5182 byles 10240 bytes 10240 byles
Memary backup 50 hours 50 hours 100 howrs 100 hours 100 hours

typical typical typical typical typical

Lacal on-board 10

Driggital 6 Intd Out B InB Out 14 In/ 10 Ot 14 110 Ot 24 In/16 Out

Anabog - - - 2 I Out .
Expansion rmodules 0 modules 2 modules! 7 modules’ 7 rodules! ¥ madubes’
High-speed counters

Singla phase 4at30kHz |4 at 30 kHz G at 30 kHz 4 at 30 kHz B at 30 kHz

2 al 200 kHz
Twa phase Zat 20 kHz | 2 at 20 kHz 4 at 20 kHz 3at 20 kHz 4 at 20 kHz
1 at 100 kHz

Pulse outputs (DC) 2at 20 kHz |2 at 20 kHz 2 at 20 kHz 2.a1 100 kHz 2at 20 kHz
Analoyg adjustments 1 1 2 2 2
Reaktime clock Carlridge Cartricge Built-in Built-im Built-in
Communications parts |1 RS-485 |1 RS-485 |1 RS-488 2 RE-485 2 RS5-485

Floating-point math Yes
Digital 1O image size | 256 (128 in, 128 out)

Boolean exscution 022 microgeconds/instruction
speed
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Bang 2.4: Ma s6 va cac thong s6 vé di¢n ap nguon va I/O

o " Fower Supply Digital Digital Comm = Analog Analog HRemaovatle
M s R {Marminal) Imparts Owrtputs Ports. Inpirts. Outputs Caonneatar
EEST 211 -DA23- 0XB0 CPU2 HNOC Gr24VDC | 4x24VDE 1 Na Na Na
EEST 21108423 0XB0 CPU2 120t 240 VKT Gx24VDC | 4xRalay 1 Na Na Na
EEET 212 1 AB21- B0 CPU2E HNOC Br24VDC | 6x24VDE 1 Na Na Na
EEST 212+ 1BE21= B0 CPU2R 120 o 240 VAT Bx 24 WDC | 6 xRalay 1 ] 4] Na
EEET 214+ 1AD23.0XB0 CPLI22 24 NOC 14 x 24 WOC | Hhx 24 VDG 1 ] 4] fos
EEET 214+ 1B023.0XB0 CPLI22 120 o 240 VAT 14524 WOC | 10 x Rokay 1 ] 4] fos
EEST 21d-2A023.0XB0 CPUZZXP | 24VOC 14 x 24 WOG | 10 x 24 VDG F 2 1 fos
EEST 214-2B023.0XB0 CPL224XP 120 o 240 VARG 14w 24 WOG | 10 x Roky F 2 1 fos
EEST 21 2A023.0XB0 CPL 22 24NOC 24 x 24 WOG | W x 24 VDG F 5] o] fos
EEET 21-28023-0XB0 CPL 22 120 o 240 VARG 24 x 24 WDE | 1 x Rolay F o ] os
o AC
Inpus Power
Input waltaga 4o 208 YDC B B0 A VAL (4T o B3 HE)
Imput cumend CFU omly at 24 VOO Blax. load =8 24 VOO | CPU only Mo, bond
CPU X1 20 mA 450 mA W15 mud, ab 1200240 WAG TAVGD A 3120240 WAL
CPU xx2 BE mA, 500 mA SOV md at 1200240 WAG 14070 mA at 120240 VA G
CPU 24 110 700 mA GOV md at 1200240 WG 2000 m at 1220
CPU Fadxp 120 maa B0 mA TIVES md b 1200240 VAC 200 mA at 1200240 VAT
CPU F26 160 maa 1060 mé B0 md at 1200240 WAG J2OCHED ma at 1220

Béng 2.5: Cac thong sd vé cong suét tiéu thu va dong dién 1/0

Grdar Mumbar Maduba Mare and Desaripion D‘;"‘I‘:I":g]"“? Weight  Dissipation H:g': "";'aiﬁgm
EEST 211-00aA23-05B0 | CPU 221 DODGDG & inputs! 4 Cutputs o x B0 x B2 27g W 0 ma 180 may
EEST 211-0EA23-0XB0 | CPU 221 ACTDC Relay & Inpulsi 4 Ralays a0 x B g B2 dbg i W O 180 ma
BEST 212 1AB23-0MB0 | CPU 222 DCOCDC B inputs! & Outputs 9l x B0 x B2 2ihg 5 340 md VB ma
EEST 212-1BB23-00B0 | CPU 222 ACTDCRelay 8 Inputs! & Rolays Sl B0 x B2 Jbg W 340 méy B0 may
BEST 214=1AD23.0XB0 | CPU 224 DCDCDC 14 Inpats’ 10 Outpuls 12005 x B0 x B2 Hilg T HED mdd 280 m#,
EEST 214=-1BO2A-0XB0 | CPU 224 ACTDCRelay 14 Inputs! 10 Relays 12005 x B0 x 82 41lhg W BED md, 280 ma,
BEST 214-28023.0XB0 | CPU 224KP DODODC 14 Inputs10 Outputs 140 x 80 x G2 g 8w HED mdd 280 m#,
EEST 214-2B023-0xB0 | CPU Z24%P ACDC Rolry 14 Inputs/10 Rolbrys 140 x 80 x G2 44l g 1w HED mdd 280 m#,
BEST 218-2A023-0XB0 | CPU 228 DCOCGDC 24 Inputs 1§ Oulputs 196 x 80 x &2 Shlg 1w g T A0 ma
EEST 218-2B003.04B0 | CPU 228 ACDCRelay 24 Inputs! 18 Relays 1948 x B x G2 Gl g 17 W 100 400 ma

2.6. Céu tric phan cirng ciia S7-200:

2.6.1. Hinh dang bén ngoai:

1. Cac den trang thai:
e Bén RUN-mau xanh: Chi dinh PLC & ché do 1am viéc va thuc hién chuong
trinh da dugc nap vao bd nhé chuong trinh.
e Bén STOP-mau vang: Chi dinh PLC ¢ ché d6 STOP, ding chuong trinh dang
thue hién lai (cac dau ra déu & ché do off).
e Dén SF-mau do, dén bao hiéu hé théng bi hong c6 nghia 13 18i phan cimg hoic
hé diéu hanh. O day can phan biét rd 16i hé thong véi 16i chuong trinh ngudi
dung, khi 18i chuwong trinh ngudi dung thi CPU khong thé nhan biét duoc vi
trudc khi download xuéng CPU, phén mém lap trinh da lam nhi¢m vy kiém tra
trude khi dich sang ma may.
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Cutput Poeear
terminals Supply

1

SIEMENS = ol
Sl Seceeecseses

hModa selactor switch
STOP, TERM, RUM

Paort for expansion
micdules {not with
CPL 221)

Analog
potenticmeater

Programming I rpast Cwtput for sansors
Interface port (PPI1) Terminals DG 24 W S0 mA

Hinh 2.3: CPU S7-200 module

e Dén Ix.x-mau xanh: Chi dinh trang thai On/Off ciia dau vao sd.

e Dén Qx.x-mau xanh: Chi dinh trang thai On/Off ctia du vao sb.

e Port truyén thong ndi tiép: RS 485 protocol, 9 chan s dung cho viéc
phéi ghép véi PC, PG, TD200, TD200C, OP, mang bién tan, mang cong
nghiép.

Téc d6 truyén - nhan dit liéu theo kiéu PPI & toc d chudn 1a 9600 baud.
Téc d6 truyén - nhan di liéu theo kiéu Freeport 14 300 + 38400 baud.

PFin 5 Pin 1
Ping Pin &

Hinh 2.4: Cu trc cta port RS 485
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Béng 2.6: M6 ta chltc nang cua cac chin cua port RS 485

1 Shield Chassle ground

2 24 ¥ Raturn Legic commen

3 R3-485 Signel B R53-485 Shgnal B

Fiequest-ic-Send RTS(TTL)

§ 5 Raturn Legic: commen

i 5V +5 Y, 10 2 geries restabor

/ w2V v i

B F3-485 Signal & R53-485 Shynal A

g Mot apglicable 10kl protocel salect {input)
Connector shell | Shield Chassle ground

2. Cong tic chon ché do:
e Cong tic chon ché d6 RUN: Cho phép PLC thyc hién chuong trinh, khi
chuong trinh gip 16i hodc gap 1énh STOP thi PLC s€ ty dong chuyén sang ché
do STOP mac du cong tac van & ché d6 RUN (nén quan sat den trang thai).
e Cong tic chon ché d6 STOP: Khi chuyén sang ché d6 STOP, dimg cudng birc
chuong trinh dang chay, cac tin hiéu ra lic nay déu vé off.
e Cong tic chon ché ¢ TERM: cho phép nguoi van hanh chon mét trong hai
ché d6 RUN/STOP tir xa, ngodi ra & ché do nay duoc ding dé download chuong
trinh nguoi dung.
3. Vit chinh dinh twong tu: Mi CPU c6 tir 1 dén 2 vit chinh dinh tuong tu, co thé xoay
dugce mot goc 270°, dung dé thay ddi gia tri ctia bién str dung trong chuong trinh.
4. Pin va ngudn nudi bd nhé: Sir dung tu van ning va pin. Khi ning lugng cia tu bi can
kiét PLC s¢& ty dong chuyen sang st dung nang lugng tur pin.
2.6.2. Giao tiép véi thiét bi ngoai vi:
a) Thiét bi 1ap trinh loai PGxx duoc trang bi sin phén mém 18p trinh, chi 1ap trinh dugc
v6o1 ngdn ngtr STL.
b) May tinh PC: Hé diéu hanh Win 95/98/ME/2000/NT4 x.
Trén d6 c6 cai dat phadn mém Step7 Micro/Win 32 va Step7 Micro/Dos. Hién nay hau
hét str dung Step7 Mcro/Win 32 version 3.0, 3.2, 4.0. V4.0 cho phép ngudi 1ap trinh ¢o
thé xem dugc gia tri, trang thai cling nhu dd thi cta cac bién. Nhung chi sir dung duoc
trén may tinh c6 cai dat hé diéu hanh Window 2000/ WinNT va PLC loai version m&i
nhat hién nay. Sau déy 1a cach cai dat va giao tiép gitra PC-PLC:
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1. Insart the CD ROM or diskette 1 in your computar when if ks running.

2. Call up tha start manu by salacting Start from the task bar.

U= Emorams ;lﬁlartl
'iﬂ Documerts
F== ol

] j:.;..-tn;.l Fand 3. Open the Control Panel

51 Finlen from tha menu Settings.

g 3 Tazkbar..

4. Call up the software instal- 51 3& E&'
lation manager by double-clicking the Dicples Milweds Hecaws
mausa on the AddRemove Programs < 5 Add/Remove ¥’:§ %&,
con. d
I Mroaca Prnnrams Habamk Farswads
Select the tnstall bulton and Continue T copcta]

from the next dialog bosx..

The installation routine finds the setup program on
STEP 7-MicroWIN CO ROMidiskette 1.

Follow the instructions of the installation program. Af the end of the installation,
tha antry “STEP 7-Micro/WiN 32 V3.0 appaars in the menu Start > SIMATIC .

Hinh 2.6: Cai dit phan mém STEP7 trén Window 95/98/ME/2000/NT

Sau khi thyc hién xong, trén man hinh s€ xuat hién:
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dzvan v EY RN
Q Onbre Help
B STEF 7-MicowiN 32

"8 Windows NT Workstatio

PGIPC

S7-200 CPU

RS 232C!
COMIMCOM2-
port

J

PC/PF| cable

DIP switeh
setting:
0100=5500 bit's

COM 2 port on the PG 740 (left side)
Hinh 2.7: Giao tiép giira PC/PG v6i PLC thong qua PC/PPI cable
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Sau khi di tién hanh lip dat phan cung xong, ta tién hanh thiét 1ap truyén thong gitra
PC/PG véi PLC. B6 la thiét 1ap toc do, sb bit dir liu truyén/nhan, bit chin 18, cong
COM, dia chi PLC, thoi gian Time out... dugc tién hanh nhu sau:

B STEP 7-MicroWIH 32 - e - [SIMATIC LAD

EY Fle Edt Wew PBLC Debug Took Minde

ﬂnﬁ|§|@ = e |
B:EEEE

+ =3 Program Block
3 : £ Ml D)
2R | B (2 SymbelTadn
Pragrem Elack | U Sk Chan
a2 Datafinck
=5 ! -4} System Blck
e | [ Crass Flet =
Gumbal Tabk i g™ Comnunicaliore
= £H [matctions
[am Bit Lome
# {] Clook
[ Comnunicaliore: X -
+} {21 Compars -
] fag Dovrvert =
(23] Tourbers
#1 |at] FhoatingPoint Hath
51 Integes Mtk
gk

1 L M al Operalicre
Y 43 e

Accaz: pond of spplcakar:
= P CobEF

[aracdard fiod W s T

WLt paested sl et

E-ﬂ! ki FF1]

Pt

WP1454 onbossd MP1|
WP o biesd (PRI
i F 4 FHITE

Hinh 2.8: Thiét 1ap két ndi gitta PC/PG t6i PLC

1. Kich chudt vao biéu tuong Communications trén Group bar.

2. Kiém tra viéc thiét 1ap truyén thong.

3. Kich double vao biéu twong Refresh dé do tim dia chi va cac thong sb
cua PLC.

4. Néu khong nhan dugc phan hoi tir PLC hoic Window van khong thiét 1ap
duoc truyén thong thi kich vao Set PG/PC interface sau d6 kich double vao
PC/PPI cable.

5. Danh diu vao PC/PPI cable va chon properties...

6. Vao PPI/Addres dit dia chi 2 (dia chi mic dinh) va téc d6 truyén 13 9.6
kbps. Vao Local connection/ connnection to chon port két n6i
(COM1/COM2/USB), chip nhan viéc lira chon nay bé“mg nut OK.
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7. Vao kich double biéu twong Refresf 1an nita dé xem sy két ndi giita PC
va PLC.
¢) Giao tiép voi mang cong nghiép:
e Néu 12 mang PPI thi chi can dau ndi va ndi truc tiép vao Port truyén thong cua
CPU.
e Néu 1a mang Profibus - DP phai c¢6 thém modul EM 277.
e Néu 1a mang Ethernet hoic internet phai c6 thém modul CP 243-1/ CP 243-
1IT.
e Néu 1a mang AS-I phai c¢6 thém modul CP 243-2.
* Ngoai ra con co thém TD200 (Text Display) dung dé hién thi va thong bao
bang text, co thé diéu chinh tryc tiép gia tri ciia bién trong chwong trinh ngudi
dung, déng vai tro nhu mot panel van hanh.
TPO70 loai nay la Touch panel, dugc thiét ké dac biét cho S7-200, c6 chirc nang nhu
HMI (Human Mechanical Interface).
Tip!: Goi phin mém STEP 7 Micro/Win32 V3.x cling dugc chia ra nhiéu modul.
Modul chinh dung dé thuc hién nhitnh chuc nang co ban, mot s6 modul chuyén dung
nhu: USS hay Modbus, S7-200 Toolbox: TP Desinger cho OP 070 (dé cdu hinh cho
TO 070), Microcomputing limited, ActiveX components dé hd trg viéc truyén thong
gitta PC vé1 PLC qua céc ngon lap trinh khac. S7-200 OPC server for random OPC
clients cling su dung cho viéc truy xudt dit liéu véi S7-200.
2.6.3. Giao tiép giita sensor va co cau chdp hanh:
S7-200 c6 hai loai co ban:
AC/DC/RLY_loai nay dién ap ngudn cung cép tir 85 + 264VAC, tan s6 47 + 63 Hz;
bién ap vao: c6 ngudn cung cap di¢n ap chuan cho sensor 1a 24VDC.
Dién ap ra: loai nay sir dung nguon dién ngoai, co thé 1a DC hoic AC nhung khong
vuot qua 220V. Néu sir dung dbi vOi nhitng thiét bi tiéu thu c6 cong suat bé khoang
chung vai Woat thi co thé 13y truc tlep ngudn cta cam bién.
Sau day 1a thi du vé mach dién giao tiép giita PLC véi cam bién va co cdu chip hanh la
dong co 1 chiéu c6 dao chiéu quay.
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—————————————————————————————

Training
model

Paoweer supply
85 to 264 W ACTAT to 63 Hz
Always connect PE |

[V O Qo 0 _(_:1"7:5"1:5"'47' oo |

/ / / / Contacts of the intema
relay oulputs

iL ADd 01 02 03 FE M L1

S7-200 CPU 221

GEST 211-08A20-0XB0

24 inputs {input signals O o 24 W DC)
1M E0O 01 02 03 2M 04 05 W L+ Sensor Supply

gi'_'_'j}:%I.'i.’:i’:jg:I.'T.'Z%.’.’?Zfi’f%_’ _'_'_'II_'_'Z_',;
R a¥ a¥ ¥ Al alf af o aM1 | TR

Hinh 2.9: So d6 mach dién giao tiép giita CPU 221
loai AC/DC/RLY va co cau chap hanh
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CPU 224 AC/DCIRelay
{SEST 214-1BDZ3- 08B0} 1200240 VAL Power

el el e 00 [fe

LOLEEOOOROOERIDDEA

oL o0 o1 0F 05 = 21 0405 ©

o6 m w1 o7 10 TAJ[ES W L1 ac]

[ imd 00 04 GF 03 04 05 06 0.7 20 10 9.1 12 1.3 ia d56][M i+ ]

o L g L g Y o L g T @@@@@@@@@E}@@

LT | R

I-\_.-\.-E- q_, EpeLs

Hinh 2.10: So @6 mach giao tlep gitta CPU 224 AC/DC/RLY
v6i sensor va co cAu chap hanh

CPU 224 DC/DCDG
(6EST 214-1AD23-0XED) VP B
24 VDO Fower

L0000 ] 00000 147

QEALEESRERLERELEREE

W 1L+ oo 01 G2 08 04 o 2L+ 05 pE 07 1.0 1.1 = L M L+ Do

[ i 00 01 02 03 04 OF 0607 2M 1.0 11 12 1.3 1.4 1.6][M L+ |

LT e

Hinh 2.11: So d6 mach giao tlep gitta CPU 224 DC/DC/DC
Vi sensor va co cau chap hanh

DC/DC/DC Nguon nudi 24VDC.
Nguon nudi cam bién 24VDC. ’
Dau ra Transitor hé colector ngudn cung cip 24VDC.
2.7. Céu tric bd nhé S7-200:
2.7.1. Phdn chia bé nhé: Bo nhd duoc chia 1am 4 ving co ban, hau hét cac ving nhd
déu c6 kha ning doc/ghi chi trir viing nhd dic biét SM (Special Memory) 13 viing nhd
c6 sb chi doc, s6 con lai c6 thé doc/ghi dugc.
e Vung nhé chwong trinh: La mién bo nhé duoc dung dé luu gitr cac 1énh.
chuong trinh. Vung nay thu@c kiéu non-valatie doc/ ghi dugc.
* Vung nhé tham s0: La mién luu giir cac tham sd nhur tir khod, dia chi tram...

cling gidng nhu ving chuong trinh, ving nay thudc kiéu (non-valatile) doc/ghi
duoc.
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e Vung dir liéu: Puoc sir dung dé cat cac dit liéu ctia chuong trinh bao gdm két
qua cua cac phép tinh, hang s6 duoc dinh nghia trong chwong trinh, bd dém
truyén th6ng
e Vung doi twong: Timer, bo dem bo dém téc do cao va cac cong vao/ra tuong
tu dugc dit trong ving nhd cudi cing. Ving nay khong thudc kiéu non-valatile
nhung doc/ghi duoc.
Hai viing nhé cudi cung ¢6 ¥ nghia quan trong trong viéc thyc hién mét chuwong trinh.
Do vay sé& dugc trinh bay chi tiét & muc tiép theo.

-l Y
Chuong trinh @ Chuong trinh Chuong trinh
U U
Tham sb —P»{ Thamsb Tham sb
—Tup~— A N~
Dit liéu P Dit liéu Dit liéu
\_/‘ -
Déi tugng EEPROM Mién nhé ngoai
T Hinh 2.12: B nhé trong va ngoai cua S7200

2.7.2. Ving nhé dit liéu va doi twong va cdch truy cdp:

Viung nhé dir liéu 13 ving nhé dong, n6 cé thé truy cép theo timg bit, byte, tir don
(worrd), tir kép (double word) va ciing c6 thé truy nhap dugc véi mang dir liéu. Puogc
sir dung 1am mién luu trit dit liéu cho céc thuat toan, cac ham truyén thong, 1ap bang,
cac ham dich chuyén, xoay vong thanh ghi, con tro dia chi...

Vung ddi twong duoc sir dung dé lwu giir dit liéu cho cac d6i twong lap trinh nhu cac
gia tri tirc thoi, gia tri dat trude cua Counter hay Timer. Dir liéu kiéu d6i tugng bao
g6m cac thanh ghi ctua counter, Timer, cac bd dém tdc d6 cao, bd dém vao/ra tuong tu
va cac thanh ghi AC (Accumulator).

Ving nhé dir liéu va d6i twong duoc chia ra nhiéu mién nhé nhé véi nhitng Gng dung
khac nhau. Chung duoc ky hiéu bang chir cai dau cua tén tiéng Anh. Thong sb, chiic
nang, gioi han ctia cac vung nhd tuong tng voi tung CPU dugc md t4 qua cac bang
sau:
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Bang 2.7: Pic diém va giéi han ving nhé cia CPU S7 22x.

Description CPU 221 CPU CPU 224 CPU 224¥P CPU
Llmer program size
\wAl TLif MGde el ANPE bytes A09E bytes 8182 byles 12268 byles 18384 bybes
wthoul run mode et ADEE bytes A0GE bytes 122838 bylas 16384 byles 245TE bytes
User dala size 2048 bytes Z04B bytes 8152 tyles 10240 byles 10240 brybes
Frocess-image inpul regisber Do Nns7T 1.0 5T 01 1157 Ko N87 .o 57T
Frocess-image oulpul registers Q0.0 GNE.7 Q0.0 e CET Q0.0 ko Q15,7 Q0.0 CNET Q0.0 GET
Analeg inpuls (read only) ANWD 1o AWED ADND te ANNGO AT o AlWE2 AT o AlWE2 ANND b ANWEZ
Analog cutputs [wrke anly) ACIAD b0 ACWSD | ACHYD to ACWS3D | ACWO to AGWEZ | ACWO to ADWEZ | ACWD to ACWES
Variable meamary V) VB0 to VB20MT VB0 to VB204T WBD 1o VBE1 31 VB0 o vB10238 | VB0 lo VB10239
Local memary (L)} LE0 e LBES L80 to LEG3 LB0 o LBAS L80 1o LBA3 L8O 1o LEE3
Bit mamary (M) MO0 e M31.T 0.0 b 317 WAL o 31T WADLD b A3 T WAD.O b M31.T
Special Mamary (SM) S0 1o SM0UD 1 SMO.0 o SO0 1o EM00 1
Fiead arity SMITR.T SMEEE.T SME4E.T BMS4B.7 SMSAR.T
) S0 e SM2B.T | SMM0U0 10 SMEE.T | SMO0 o EM2ET | SMD.0 lo SM2B.T | SMO0L0 1o SME9.T
Description CPU 221 CPU CPU 224 CPU Z24XP CPU
Tirrers 256 (TOlo T255) | 256 (TOle T265) | 256 (TOto T255) | 256 (TOlo T255) | 236 (TO o T255)
Retantive on-dekay 1 s T0, TEd TO, TB4 T, T TO, T4 TO, Ted
10 ma T11a T4, and T1 1o T4, and T 1o T4, and T1 1 T4, and T1 T4, and
TGS o TBE TBS 1o TEB TES o T TES 1o TES TGS e TBE
100 s TE 1= T31, and TS 1o T31, and TS T3, and TS 1@ T31, and TE b T31, and
TGS 1o TBS TEB 1o TES TES o T3S TES 1o TES TE2 1 TES
O Of dielay 1 s T32, TG T332, TBE T32, Tag T2, T9G T3z, TaG
10 ma T33 1o T3E, and T33 1a T36, and T33 ta T36, and T3 Mo T35, and T35 1a T3E, and
TET o T100 TOT7 ta T100 TaT to T100 TET 1o T100 TET 1 T100
100 ms T37 1o TEZ, and T37 12 TES, and TAT to TE3, and TET 1o TE3, and T37 1o TES3, and
T101 1o T255 T101 ta T255 T101 b2 T255 T101 to T255 T101 1o T255
Counters C0 o G255 CO o G265 G0 o C255 C0 o G255 C0lo G255
High-epead counterns HCO ta HCS HCO ta HEE HCD 1 HGS HCO e HCS HCO ks HCS
Sequential control relays (S) S0.010 S31.7 S0.0 10 531.7 S0000 831.7 S0.000 531.7 S0.0 1o S31.7
Ascumulator registers ACT 1o AC3 AD0 o AT ACD to AC3 ACT to AC3 ACD 1o AC3
Jumps/Labels 010 265 O1o 255 0 bo 255 Oto 265 0o 255
CallSubrouting Do 63 Ola 6l 0 bo B3 Oto B3 Ol 127
Irterrupt routines Do 127 Ol 127 Obo 127 Oto 127 Ol 127
Fositivenegative translions 256 258 256 256 258
FID loops o7 o7 owa T Ota 7 o7
Farts Fart O Fart 0 Fart @ Fort 0, Fort 1 Fart 0, Fart 1

o Truy nhdp theo bit:
- Viét: tén mién (+) dia chi byte (+).(+) chi s6 bit (tir 0+7).
- Poc: nguoc lai, vi du: V12.7 bit 7 cua byte 12 trong vung nhé V.
MS.2 bit 2 ctia byte 8 trong vung nhd M.

o Truy nhap theo byte:
- Viét: tén mién (+) B (+) dia chi cta byte trong mién.

- Boc: nguoc lai, vi du: VB32 byte 32 trong vung nhé V.
o truy nhap theo Word (tie don):
- Viét: tén mién (+) W (+) dia chi byte cao cua tir trong mién.

- Poc: nguoc lai, vi du: VW180 Word 180 trong ving nhd V, tir nay gom cd

2 byte 180 va 181.

bia chi truy nhdp duoc quy udc véi cong thic:

CuuDuongThanCong.com
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VW180

VBI180 (byte cao) VB181(byte thap)

o Truy nhap theo double Word (tu kép):
- Viét: tén mién (+) D (+)dia chi byte cao cua tir cao trong mién.
- Boc: nguoc lai, vi du: VD8 double Word 8 trong vung nh¢ V, tir kép nay
bao gém3 4 byte 8,9, 10, 11.
1

24 23 16 15 8 7 0

VD& Byte 8 Byte 9 Byte 10 Byte 11

TAt ca cac byte thudc ving dit liéu déu co thé truy nhap bang con tré. Con tré
quy dinh trong viing nhé V, L hodc cdc thanh ghi AC1, AC2, AC3. Mbi con tré gom
4 byte, dung 1énh MOVD. Quy udc sir dung con tré dé truy nhap nhu sau:

e Truy nhap con tro dia chi:
&dia chi byte (cao) 1a toan hang iy dia chi cua byte, tir hodc tir kép ma con trd dang
chi vao. Vi du:

- AC1=&VBI10, thanh ghi AC1 chura dai chi cua byte 10 thuoc vung nho V.

- VD100=&VW110, tir kép VD100 chura dia chi byte cao (VB110) cua tir don

VW110.

- AC2=&VD150, thanh ghi AC2 chtra dia chi cua byte cao (VB150) cua tur

kép VD150.

e Truy nhdp con tro dir liéu:

*con tro dir lidu 13 toan hang iy ndi dung cia byte, tir hodc tir kép ma con tro

dang chi vao. Vi du nhu d6i phép gan dia chi trén thi:

- *AC1 = VBI10, liy noi dung cta byte VB10.

- *VD100 = VW110, ldy ndi dung cua tir don VW110.

- *AC1 = VD150, 14y ndi dung cta tir kép VD150.

Phép gén dia chi va st dung con tro nhu trén cling c6 tdc dung véi nhiing
thanh ghi 16 bit ciia Timer, b dém thudc vung dbi tugng hay cac vuing nh6 1, Q, V, M,
Al, AQ, SM.
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Chwong 2: Bj diéu khién Igp trinh PLC

B6 mon Ty Bong - Po Luong Khoa Dién

ACl1
VB109 diachi VW110 MOVD &VW110, ACI1 tao con tro dia chi béng cach
VBI10| 1 2 [] dua dia chi ctia byte cao VB110 vao thanh ghi ACI.
VBIII[ 3 4 |1 Aco ¢
VB} g > 6 1234 MOVD *ACl1, ACO, dua gia tri trong word VW110
VB 78 vao trong thanh ghi ACO.

ACl1
VB109 diachi VW112 +D +2, AC] cong 2 vao gia tri dia chi cia con tro
VBI110| 1 2 VW110 rdi Iuu gift trong thanh ghi AC1.
VBI11| 3 4
VB} g 5 6 MOVD *AC1, ACO, dua gi4 tri trong word VW112
VB 7 8 ACO vao trong thanh ghi ACO.

5678

Hinh 2.13: Céch tao va sur dung con tré dia chi

2.7.3 M6 réng cong vao ra:

S6 module mé rong tuy thudc vao ting loai CPU, s module twong tng véi
timg loai CPU duoc trinh bay theo bang 2.3. Cach méc ndi cac module md rong duogc
mic ndi tiép (theo mdt moc xich) vé phia bén phai ciia module CPU.

Cac module s6 hoic tuong tu déu chiém chd trén bd dém vao/ra tuong Ung
véi dAu vao/ra cua module. Vi du vé cach khai bao dia chi trén cac module mé rong:

2 il : 4 Analog In 4 Analog In
CPU Z24XP ‘ 41n /4 Out ‘ Bln st U i

0.0 0.0 M [ [T Madule 2 Module 3 Module 4

101 a1 [ -1 2.0 Alwa AT oo ANV ACIWE
0.2 o2 1 a2l 131 AIWE AGWE e AN A0WI0
0.2 o0a [P 1z Alwe oz APV

::-; :‘5 oz 133 AlW1D ol Arvna

os ok o s ans

- - azs E olE

o Q1 anr or o

na a1

nz aiz .

Ha ata Expansion MO

1A ai.e

Hs ai.e

ai.s

nr ai.r

A Adwr 3 r A 7. 0 A
amz aaw: | Hinh 2.14: Ghép n61 CPU 224XP véi module mé rong
Lozal o
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Chwong 2: Bj diéu khién Igp trinh PLC Bo mon Ty Pong - Po Luong  Khoa Dién

Madulbe Module 1

CPU 212

Procass-image I'0 register assigned to physical O:

160 L0000 LL.0} QLo
I o Il.1 (1|
102 N2 .2 1.2
103 0.3 I3 QL3
104 4 .4 14
I05 Qna I3 QLA
s Il.6 L6
107 1.7 1.7

Procass-maage 10 register thal can be used as intamal memory bits:

LIRS 2.1} Jn
on.y . .

17.7 Q7.7

Hinh 2.15: Ghép ndi CPU 212 véi module mé rong

Module O Modube 1 Mookl 2 Maodule 3 Mok 4

CPU 214

ar

CPU 215

Process-image 110 register assigned to physical 110

13,0} (0.0 120 QLo 13.0 AIWD AQWD O30 ATWE AW
In.1 0.1 2.1 Qi 13.1 AlW2 3.1 AW LD
1.2 o2 12x (22 13.2 AlW4 3.2 AlWI2
[0n.3 0ni 123 Q23 13.3 033

I.4 Q0.4 13.4 034

.5 Qo5 135 35

[1.6 1IN 136 0OY.6

0.7 Q0.7 13.7 037

[L.0) QL0

IL.1 011

.2

[L.3

[.4

[L.5

Process-imaga 10 registar that can ba usad as inlermal mamoey bits:

Qi 214 [ 140 40
013 Q13 :
04 26
0L Qa7 :
QL6 17.7 Q7.7
017
Process-imags 0 register memory thal cannot be usesd:
[L.6 12.4 AlWE  AQWL AIWIE4  AGQWER
.7 125
126
127

Hinh 2.16: Ghép ndi CPU 214 hodc 215 véi module m& rong
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