Gido trinh PLC Bs mén Biéu khién ty déng

Chuong 1: TONG QUAN VE PLC

1.1 GIOI THIEU Vfl PLC (Programmable Logic Control) (B6 diéu khién logic kha
trinh)

Hinh thanh tif nhém cdc k§ su hing General Motors nim 1968 v6i ¥ tuéng ban dau
12 thi€t k€ mot bd diéu khié€n théa man cdc yéu ciu sau:
> Lap trinh d& dang, ngdn ngit 1ap trinh d& hiéu.
> DEé dang stta chita thay thé.
> On dinh trong moi trudng cong nghiép.
» Gid ca canh tranh.
Thiét bi diéu khién logic kha trinh (PLC: Programmable Logic Control) (hinh 1.1)
12 loai thié€t bi cho phép thuc hién linh hoat cdc thuit todn diéu khién s6 thong qua mot
ngdn ngit 14p trinh, thay cho viéc thé hién thuat toin d6 bing mach s6.
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Tudng ducdng mot mach so:
L)1)
0.1 Q0.0

Hinh 1.1
Nhu vay, v6i chuong trinh diéu khié€n trong minh, PLC trg thanh bo diéu khién s&
nhé gon, d& thay d6i thuit todn va dic biét d& trao ddi thong tin v6i mdi trudng xung
quanh (v6i cac PLC khéic hoic v6i may tinh). Toan bd chuong trinh diéu khién dugc luu
nhé trong bd nhé PLC dudi dang cdc khdi chuong trinh (khdi OB, FC hoic FB) va thuc
hién 1dp theo chu ky clia vong quét.
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Hinh 1.2
Pé& c6 thé thyc hién dugc mot chuong trinh diéu khién, tdt nhién PLC phai c6 tinh
ning nhu mdt mdy tinh, nghia 13 phdi cé mot bo vi xit Iy (CPU), mdt hé diéu hanh, bd nhé
dé luu chuong trinh diéu khién, dit liéu va cdc cdng vao/ra dé€ giao ti€p vdi ddi tuong diéu
khién va trao d6i thong tin v6i moi trudng xung quanh. Bén canh d6, nhiim phuc vu bai
todn diéu khi€n s, PLC con can phdi c6 thém cdc khdi chifc ning dic biét khac nhu bod
d&€m (Counter), b dinh thi (Timer) ... va nhitng kh6i ham chuyén dung.
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Hinh 1.3
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1.2 PHAN LOAI
PLC dudc phan loai theo 2 cach:
» Hing san xudt: GOm cdc nhan hiéu nhv Siemen, Omron, Misubishi, Alenbratlay...
» Version:
Vi du: PLC Siemen c6 cic ho: S7-200, S7-300, S7-400, Logo.
PLp Misubishi ¢6 cac ho: Fx, Fxg, Fxon
1.3 CAC BO PIEU KHIEN VA PHAM VI UNG DUNG
1.3.1 Céc b diéu khi€n
Ta c6 céc bo diéu khién: Vi xit 1y, PLC va M4y tinh.
1.3.2 Pham vi ing dung
1.3.2.1 May tinh
e Dung trong nhitng chudng trinh phiic tap doi hdi dd chinh xdc cao.
e (6 giao di€n than thién
e Toc do xi 1y cao
e C6 thé luu trit v6i dung lugng 16n
1.3.2.2 Vi xit Iy
e Dung trong nhitng chudng trinh ¢6 do phiic tap khong cao (vi chi xi 1y 8 bit).
e Giao dién khong than thién vdi ngudi st dung
e Toc do tinh todn khong cao.
e Khong luu trit hodc luu trit v6i dung lugng rat it
1.3.2.3 PLC
e DO phic tap va toc do xit 1y khdng cao
e Giao dién khong than thién v6i ngudi st dung
e Khong luu trit hodc luu trit v6i dung lugng rat it
e Mobi trudng lam viéc khic nghiét
1.4 CAC LINH VUC UNG DUNG PLC
PLC dugc st dung khd rong rdi trong cdc nganh: Cong nghi€p, Mdy nong nghiép,
Thiét bi y t&, Otd (xe hoi, can ciu..)... .
1.5 CAC UU PIEM KHI SU DUNG HE THONG PIEU KHIEN VOI PLC:
- Khong cAn diu diy cho sd dd diéu khién logic nhu ki€u dung rd le.
- C6 @ mém déo st dung rit cao, khi chi cAn thay d6i chuong trinh (phan mém)
di€u khi€n.
- Chi€m vi tri khong gian nhd trong hé thong.
- Nhiéu chtic ning diéu khién.
- Toc d@d cao.
- Cong sult tiéu thu nho.
- Khong cin quan tAm nhiéu vé van d@é ldp dit.
- C6 khd ning md rong s6 lugng dau vao/ra khi ndi thém cdc khdi vao/ra chitc ning.
- Tao kha ning md ra cac linh vuc 4p dung mdi.
- Gid thanh khong cao.

ThS. Le Van Ban e S7900-S7300—-———e—ee
KS. Lé Ngoc Bich Trang 4

dieukhientudong.net



Gido trinh PLC Bs mén Biéu khién ty déng

Chinh nhd nhitng wu th€ d6, PLC hién nay dugc st dung rong rdi trong cdc hé
thong diéu khién ty dong, cho phép ning cao ning suit sin xuat, chat lugng va sy dong
nh4't sdn phdm, ting hiéu suit , gidm ning lugng tiéu ton, ting mdc an toan, tién nghi va
thodi mai trong lao dong. Pdng thdi cho phép ning cao tinh thi trudng clia san pham.

1.6 GIGI THIEU CAC NGON NGU LAP TRINH

Céc loai PLC néi chung thudng ¢6 nhiéu ngoén ngit 1ap trinh nhim phuc vu céc doi
tugng st dung khac nhau. PLC S7-300 c6 5 ngbn ngit 1ap trinh cd ban. B6 1a:

» Ngobn ngt “hinh thang”, ky hiéu la LAD (Ladder logic).

Ladder Logic (LAD)
Suitable for users from the electrical enginesring indusiry, for exampla.

"green Tdig
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DAy 13 ngdn ngit dd hoa thich hdp véi nhitng ngudi quen thi€t k& mach logic.
» Ngon ngit “liét ké 1&€nh”, ky hiéu 1a STL (Statement list).

Statement List (STL)
Suitable for users from the world of computer technology, for example.

A "Feyw 1"
A "Fey 2"
= "reen Light™

Pay la dang ngdn ngi 14p trinh thong thudng ciia mdy tinh. Mdt chuong trinh dugc
ghép g&i nhi€u ciu 1énh theo mot thuat todn nhat dinh, mdi 1énh chi€m mdt hang va déu
c6 cau tric chung 1a “tén Iénh” + “todn hang”.

> Ngo6n ngit “hinh khéi”, ky hiéu 1a FBD (Function Block Diagram).

Function Block Diagram (FED)
Suitable for users from the world of circuit engineering, for example.

2 "Green Lig

"KE?’_I" - ht'

"Kn:‘jr g —

Pay ciing 1a ngdn ngit @6 hoa thich hop v6i nhitng ngudi quen thiét k€ mach
diéu khién sd.
» Ngon ngit GRAPH.
Pay 1a ngdn ngit 14p trinh cAp cao dang dd hoa. CAu triic chuong trinh 16 rang,
chuong trinh ngin gon. Thich hdp cho ngudi trong nganh co khi vén quen vdi gidn db
Grafcet ctia khi nén.
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Hinh 1.5
» Ngoén ngit High GRAPH.

Permmanent instructions
c—
: - e
- wphai nang
rnang; s nang
reset C|=ha: c rha;
= =hut;
£nang;
rha; WT [ Té1s
rhu;
F QU352
C | squaym;
ren 0.0 -
rm O T~ -
rmD.2 s A
=mi 0 s

Hinh 1.6
La dang ngdn ngit 1ap trinh phat trién tif ngdn ngit 1ap trinh GRAPH.
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Chuong 2: CAU TRUC PHAN CUNG PLC HO S7

2.1 CAC TIEU CHUAN VA THONG SO KY THUAT HO $7-200, S7-300
Xem phu luc 1

2.2 CAC TINH NANG CUA PLC S7-300, S7-200

2.2.1 S7-300

Hé thong diéu khién ki€u Module nhd gon cho cic ng dung trong pham vi

trung binh

Cé6 nhiéu loai CPU

C6 nhiéu Module mé rong

C6 thé mé rong d&€n 32 Module

C4c Bus ndi tich hgp phia sau cdc Module

C6 thé ndi mang Multipoint Interface (MPI), Profibus hoic Industrial Ethernet
Thiét bi 1ap trinh trung tAm c6 thé truy cap d&€n cdc Module

Khong han ché rinh

Cai dit cau hinh va thong sd vdi cong cu trg gitip “HW-Config.

2.2.2 87-200

Hé thong diéu khién ki€u Module nhd gon cho céc tng dung trong pham vi hep
C6 nhiéu loai CPU

C6 nhiéu Module md rong

C6 thé md rong dén 7 Module

Bus ndi tich hgp trong Module & miit sau

C6 thé ndi mang vdi cong giao ti€p RS 485 hay Profibus
M4y tinh trung tim c6 thé truy cip d&€n cdc Module
Khong qui dinh rdnh cim

Phin mém diéu khién riéng

Tich hgp CPU, I/O ngudn cung cip vao mot Module
“Micro PLC véi nhiéu chifc ning tich hgp.
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2.3 CAC MODULE CUA PLC S7-300, S7-200
2.3.1 S7-300

Cong tat chon Thanh Ray thi€t bi lap

trinh va dé
CT.

Cong tit ngudn
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Hinh 2.1

» Module CPU

Module CPU la module chita b vi xit 1y, hé di€u hanh, bd nhd, cdc bd dinh thi, bd
dé&m, céng truyén thong (RS 485) ... va c6 thé con c6 mdt vai cong vao/ra sd. Cac cong
vao/ra s6 ¢6 trén module CPU dugc goi 1a cong vao/ra onboard nhu CPU 314IFM.

Trong ho PLC S7-300 c6 nhiéu loai module CPU kh4c nhau. N6i chung chiing dugc
dit tén theo bd vi x 1y cé trong né nhu module CPU312, module CPU314, module
CPU315....

Nhitng module ciing stt dung mdt loai bo vi xi 1y, nhung khdc nhau vé cdng vao/ra
onboard ciing nhu cdc khdi ham dic biét dugc tich hgp sdn trong thu vién clia hé diéu
hanh phuc vu viéc sit dung cdc cdng vao/ra onboard nay s& phin biét v6i nhau trong tén
goi bing cdch thém cum chit cdi IFM (Intergrated Function Module). Vi du module
CPU313IFM, module CPU314IFM...

Ngoai ra, con cé cédc loai module CPU véi hai cdng truyén thong, trong d6 cdng
truyén thong thit hai ¢6 chic ning chinh 13 phuc vu viéc ndi mang phan tin nhu mang
PROFIBUS (PROcess Fleld BUS). T4t nhién kém theo cng truyén thong thi hai nay 1a
nhitng phin mém tién dung thich hgp cling di dugc cai sin trong hé diéu hanh. Cdc loai
module CPU nay dugc phan biét véi cdc loai module CPU khé4c bing cdch thém cum ti
DP (Distributed Port). Vi du nhu module CPU315-2DP.Tham khéo hinh dudi:
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CPU 312 IFM CPU 3152 DP CPU 318-2
CPU 213 CPU 31&-2 DP
CPU 314 IFM
CPU 214
MPI interfacs MPI interface FPROFIBLUS-DP MPIDP Interface PROFIBUS-DP
interface interface
@ & @ 8 O
o2 o o o )
gs gal |%a sel |s2
=5 83 85 ag aZ
@ g @ @ @
e Pl ] MPIDR oP
- - - Reconfiguration as | —
a PROFIBLIS-DP
interface is
possible

Hinh 2.2 Céng giao tiép ciia cdc PLC
Ciéc loai module mé rong:
> PS (Power Supply): Module ngudn nudi, c6 3 loai 2A, 5A va 10A.
» SM (Signal Module): Module m& rong c6°ng tin hiéu vao/ra, gdm cé:

e DI (Digital Input): Module m& rong cdc cong vio sd vé6i s6 lugng cong c6
thé 13 8, 16 hoic 32 ty theo tirng loai module. Gom 24VDC va 120/230V AC.

e DO (Digital Output): Module md rong cic cdng ra sd vdi sd lugng cong c6
thé 13 8, 16 hoic 32 tly theo tirng loai module. Gdm 24VDC va ngit dién tir.

¢ DI/DO (Digital Input/Digital Out): Module md rdng cic céng vao/ra so véi
s6 lugng cong c6 thé 1a 8 vao/8 ra hodc 16 vao/16 ra ty theo tirng loai module.

e Al (Anolog Input): Module md rong cic cong vao tuong tu. Vé ban chat
chiing 13 nhitng bd chuyén ddi tuong tu sd 12 bits (AD), tic 12 mdi tin hiéu tuong ty dugc
chuyén d8i thainh mot tin hiéu s (nguyén) c6 d6 dai 12 bits. S cdc cdng vao tudng tu c6
thé 14 2, 4 hoic 8 tiy theo loai module. Tin hiéu vao c6 thé 1a 4p, dong, dién trd.

e AO (Anolog Output): Module md rong cdc cdng ra tuong tu. Ching 1a
nhitng b chuyén d6i s tuong tur 12 bits (DA). SG cic cong ra tuong tu c6 thé 1a 2, 4 hoic
8 tiy theo loai module. Tin hiéu ra c6 thé 1a 4p hoic dong.

e AI/AO (Analog Input/Analog Output): Module mé rong cic cdng vao/ra
tuong ty. SO cdc cong tuong tu c6 thé 13 4 vao/2 ra hoic 4 vao/4 ra tuy theo tirng loai
module.

> IM (Interface Module): Module ghép ndi. Py la loai module chuyén dung c6
nhiém vu ndi tirng nhém cdc module md rong lai véi nhau thanh mot khoi va dude quan 1y
chung bdi mot module CPU. Thong thudng cdc module mé rong dugc g lién vdi nhau
trén mot thanh d& goi 13 rack (hinh 2.3). Trén mdi thanh rack chi c¢6 thé g4 tdi da 8
module md rong (khong ké module CPU, ngudn nudi). Mot module CPU S7-300 c6 thé
lam viéc truc ti€p v6i nhiu nhat 4 racks va cdc racks nay phdi dudc ndi v6i nhau bing
module IM (xem hinh 2.4).
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Hinh 2.3 Thanh rack

$7-300
1 2 3 4 5 6 . 41 Slot num-
her
m | sm|Fm | sm Rack 3
m | sm|sm|sm Rack 2
m | sm|rm | sm Rack 1
pslcrul m | cp | Fm | sm Rack 0

[0]
Operating Operating PU
Unit Unit

Hinh 2.4 So dé phén bé cdc racks

> FM (Function Module): Module c6 chiic ning diéu khién riéng, vi du nhu
module diéu khi€n dong co servo, module diéu khi€n dong co budc, module PID, module
diéu khién vong kin, Module d€m, dinh vi, diéu khién hdi tiép ...

> CP (Communication Module): Module phuc vu truyén thong trong mang
(MPI, PROFIBUS, Industrial Ethernet) giita cic PLC v&i nhau hodc gitta PLC v6i may
tinh.

Hinh sau 12 cdu hinh day di ctia mot thanh Rack va so dd k&t ndi nhiéu Rack:

PS CPU SMFMCP

ThS. Le Van Ban e S7900-S7300—-———e—ee
KS. Lé Ngoc Bich Trang 10

dieukhientudong.net



Gido trinh PLC Bs mén Biéu khién ty déng
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Hinh2.5 Cdu hinh mot thanh rack ciia PLC S7-300

[
Rack 3 #
o
oa u] u]

1 368 Connecting cable

-1
Rack 2
(]
- oa =] =]

1 368 Connecting cable

-1
Rack 1 2 |
[
u] u]

1 Od
68 Connecting cable

o ﬂﬂlﬂ‘
Rack 0 =% | =l
PS  CPU _|r\-1 SMs

Hinh 2.6 Cdu hinh téng qudt ciia mét PLC S7-300 véi 4 thanh rack néi vdi nhau nho module
IM va cdp noéi 368

MU

e
SRS

)

LTI,
e
L LA,

:
%
:

(LI LY
e
LA

=
[#5)

:
§
:
:

LT ATy

e
A,

» Phu kién
Bus noi dif liéu (Bus connector).
> Kiém tra phan ciing
Ki€m tra biing cach nhin LED & b ngudn

Bang 2.1
LED “DC 24V | TRANG THAI PHAN UNG CUA NGUON
Séng lién tuc | C6 dién 4p 24V Co6 dién 4p 24V
Chép Mach ra qud tdi:
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LED “DC 24V | TRANG THAI PHAN UNG CUA NGUON
Cao dén 130% Bi sut 4p
(dong) Dién 4p dugc hdi phuc khi khong con qué tdi
Cao dén 130% Cao dén 130% tinh
(tinh) Pién 4p suy gidm, gidm tudi tho
Off Ngén mach 16i ra MAt dién 4p, tw dong hdi phuc khi ngin mach
dugc loai bd
Off Qud 4p hay thaip 4p | Qud 4p c6 thé gay thiét hai.
phin sd cip Khi bi thdp 4p ty dong ngit

Ki€m tra biing cdch nhin LED & CPU ctia S7 — 300
b 67-300/57-300 Outdoor - CPUs

Hinh 2.7
° Trang thdi hi€n thi LED:
-SF = L3i nhém, chuong trinh sai hay 13i tir kh&i chudn dodn
- BATF = L4i Pin, Pin hét hay khong c6 pin
- DC5V = Bdoc6 5 VDC
-FRCE = Séng 1&n khi bi€n cudng bic tic dong
- RUN = Nh4p nhdy khi CPU khéi dong, 6n dinh & ché do RUN
- STOP = 6n dinh & ch& do STOP

Chép cham khi ¢6 yéu cAu RESET bo nhé
Chép nhanh khi dang RESET b nhé
e Chia khéa cong tic: P& dit biing tay cic trang thai hoat dong cia CPU

- MRES = Reset bd nhé (Reset khoi)
ThS. Le Van Ban oo S7200-S7300-————————
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- STOP = Trang thdi ditng STOP, chuong trinh khong thyc hién
- RUN-P = Trang thdi chay RUN, CPU thyc hién chuodng trinh
- RUN = Chuong trinh dugc thyc hién, hodc c6 thé, tuy nhién, chi doc

thoi khong stra dugc chuong trinh.
Ki€m tra biing cach nhin LED & khéi Digital

| 3'15?-300!5?-3!]!] Outdoor - Digital input/output modules

FAE W A B A3 AT

EE-OF N2 - - -

Hinh 2.8
MJi kénh vao/ra clia cdc modul déu dugc hi€n thi bing LED. Chiing c6 cong
dung c6 thé cho biét vi trf 16i clia chuong trinh. Chiing chi thi trang th4i quy trinh
hoic trang thdi bén trong trudc bo giao ti€p quang dién.
2.3.1 S7-200

DC24V OUTPUTS STOP RUN VR1
OOOOOOOOOOOOOOOOOO&C;‘ =0 OO0
1M 1L+0.0 0.1 0.2 0.3 0.4 2M2L+0.5 0.6 0.7 1.0 1.1 @+ M L+ TERM 0 1
SIEMENS Osr |O1w00 |01 | 0| ool CPU-214

ORUN|OT101 | O11.1 | OQ01) O Q11
asTor| O 10.2 | O 11.2 | O Q0.2
O0r103 | O3 | OQo.3
O104 | On14 | O Q04
Or0.5 | Ons | O Qo5

SIMATIC O 10.6 0 Q0.6
S7-200 O 10.7 0 Q.7 6ES7 214-1AC00

DC 1M0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 2M 1.0 1.1 1.2 1.3 1.4 1.5

M L+ DC
WAQO000000000000 0000 O[Sty

Hinh 2.9
< Tich hgp CPU, I/O ngudn cung cip vao mot Module. C6 nhiéu loai CPU: CPU212, CPU 214,
CPU 215, CPU 216... Hinh ddng CPU 214 thong dung nhit dugc md t3 trén hinh 2.1.
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% Cédc Module mg rong (EM) (External Modules):

v" Module ngd vao Digital: 24V DC, 120/230V AC
Module ngd ra Digital: 24V DC, ngit dién tir
Module ngd vao Analog: Ap, dong, dién trd, cap nhiét
Module ngd ra Analog: Ap, dong

ANRNERN

Panalmounting Standard rail mounting

S$7-200 CPU Module Expansion Module
m:]
b d id - onp .
an - {- 1] -
- L] oar 'i:
: : ..
SIMATIC uy™ ﬂ 7
87200 g 5
1
—= |

7

7 i ;

Bus Connector

:

Hinh 2.10 Rdp néi Module mé rong
¢ Module lién lac x& 1y (CP) (Communication Processor)

Module CP 242-2 ¢6 thé diing d€ ndi S7-200 1am chi module giao ti€p AS.K&t qua 1a, c6 d&n
248 phan ti¥ nhi phan dugc diéu khién biing 31 Module giao ti€p AS. Gia ting ddng k€ s& ngd vao va ngd ra
ctia S7-200.

++ Phu kién
Bus ndi dit liéu (Bus connector).
+ Cdc denbdo trén CPU
Céc déen bdo trén mit PLC cho phép xdc dinh trang thai lam viéc hién hanh cta PLC:
SF (dén dd) : khi sdng s& thong bdo hé thdng PLC bi hdng.
RUN (den xanh) : khi sing s& thong bdo PLC dang lam viéc va thyc hién chuong trinh dugc nap vao may.
STOP(den vang) : khi sing thong bdo PLC dang & ché€ dd dirng. Dirng chuong trinh dang thyc hién
lai.
Ix.x (dén xanh) : Thong bio trang thii tifc thdi clia cdng vao PLC: Ix.x (x.x =0.0 =1.5). Pén nay béo
hiéu trang thdi ctia tin hiéu theo gi4 tri logic ctia cSng.
Qy.y (d&n xanh) : Thong bdo trang thdi tic thdi ciia cdng ra PLC: Qy.y (y.y =0.0 +1.1). Pén nay bdo
hiéu trang thdi clia tin hiéu theo gi4 tri logic ctia cdng.
% Cong tic chon ch& do 1am viéc ctia CPU:
Cong tic ndy c6 3 vi tri : RUN — TERM - STOP, cho phép xdc 1ap ch& d6 1am viéc clia PLC.
-RUN : Cho phép PLC van hanh theo chuong trinh trong b nhd. Khi trong PLC dang & RUN, néu
6 si ¢6 hoic gip 1énh STOP, PLC sé rdi khéi ch€ @ RUN va chuyén sang ché do STOP.
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- STOP: Cudng biic CPU dirng chuong trinh dang chay va chuyén sang ch€ do STOP. G ché& do
STOP, PLC cho phép hiéu chinh lai chuong trinh hoZc nap chuong trinh mdi.
- TERM : Cho phép mdy lap trinh tu quy&t dinh ch&€ do 1am viéc ctia CPU hoic & ch& o RUN hoic
STOP.
2.4 GIGI THIEU CAU TAO PHAN CUNG CAC KIT THI NGHIEM S7-300, $7-200
2.4.1 S7-300
B0 diéu khién PLC S7-300 Station 1200 bao gébm cdc module sau:
2.4.1.1 Khoi CPU-312 :
CPU-312 IMF sit dung cho hé thong thi nghiém v&i thé nudi 24VDC, c¢6 bd sung 10
181 vao sd /24VDC, va 6 16i ra /24VDC.
2.4.1.2 Digital Input Module (DI) SM 321 DI 16 x DC24V (hinh 2.11)
- 16161 vao sd (digital) doc 1ap va cédch ly, dién th€ cho 16i vao 24V/10mA, chi thi
LED trang thdi vao
- Dién th€ nudi cho khdi (qua chidn L+ & M): 24V.
- Chifc ning mé rong 16i vao diéu khi€n cho CPU S7-300.

(SM-321 -
16 DI(;IJAZI:“IINPUTS 13

1.4

15

16

17

1.8

19

112

113 (£)

114 (£)

115 (2)

116

— 117
M24vncL+ 118
119

Hinh 2.11: Sd d6 khoi SM 321 DI 16 x DC 24V /321 — 1BH02-0AA0Q

2.4.1.3 Digital Output Module (DO) SM 322 (hinh 2.12)

- 816ira relay doc l1ap, dong gidi han & ti€p di€m relay: 2A. Chi thi LED trang thdi
ra.

- Dién th€ nudi cho khdi (qua chin L+ & M): 24V.
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SM-322
u DIGITAL IJUTPU'?S
8 RELAYS , () e

5

~

©

-
@

-
=

-
=

0006000000

AC230V MAX

POWER IN
24VDC

18 "
Hinh 2.12 So dé khoi SM 322 DO 8 x RELAY AC 230V / 322-1HF01-0AAQ

- Chifc ning md rong 16i ra diéu khién cho CPU S7-300.

2.4.1.3 Analog Input Module SM 331(hinh 2.13)

- 2161 vao analog doc 1ap, phan gidi 12 bit,

- Dién th& nudi cho khéi (qua chan L+ & M): 24V.

- Chifc ning md rong 16i vao diéu khién cho CPU S7-300.

| SM-331
2 ANALOG INPUTS-12BIT
CH-0

I . Dl
’ 3

A - 80/250/500/1000mV/Pt100
B - 2.5/51...510V
C - 4WIRE CURRENT

4 ) CH-1
M)
o

)

-
]

POWER IN

24VDC
L+ M

0 ®

Hinh 2.13 So dé khéi SM 331 Al 2 x 12 bit / 331-7KB02-0ABO
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2.4.1.4 Analog Ouput Module SM 332 (Hinh 2.14)

- 216ira analog doc l1ap, phan gidi 12 bit,

- Dién th& nudi cho khéi (qua chan L+ & M): 24V.

- Chtic ning mé rong 16i ra diéu khién cho CPU S7-300.

("~ SM-332 h
2 ANALOG OUTPUTS-12BIT
: ©

4

X

5

f |

29

(] (] () ()
= = = =
w NS —h [—]

10

11®

!

12

14 .713

S " ®1s
vn . oy

Hinh 2.14 §0* do khoi SM 3;2 AO 4 x 12 bit/332-5HD01-0ABO
2.4.1.5 Cdc khoi phu tro cho thi nghiém
C4c khoi phu trg cho thi nghiém gém cdc module chifa cdng tic, relay, dén béo,
c6 cau tric nhu trén hinh 1.9.
> Khoi Contact LSW-16
Chtta 16 cong tic don, phuc vu cho viéc tao cdc trang th4i 181 vao cho PLC.
> Khéi Relay RL-16
Chita 16 relay 24V, st dung véi tic dong diéu khién tir 16i ra PLC.
> KhdoiDbén LL-16
Chtta 16 dén 24V, st dung d€ chi thi trang thdi diéu khién.
> Khdi AM-1 Simulator
Chita 3 bién trd 10kQ, dién th& cip 24V, cho phép tao cic dién thé DC cho thi
nghiém.
> Khdoi DCV-804 Meter
Chtta ADC véi hién thi 4" digits, cho phép do dién th€ DC tao ra tir hé PLC.
> Khdingudn 24V / 5A
Cung cap ngudn nudi cho cdc modules.
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2.4.2 S7-200
Hé thong bao gdm cic thiét bi :
1. B0 diéu khién PLC-Station 1200 chta :
- CPU-214 : AC Power Supply, 24VDC Input, 24VDC Output
Digital Input / Output EM 223 : 4x DC 24V Input, 4x Relay Output
Analog Input / Output EM 235 : 3 Analog Input, 1 Analog Output 12bit
Khdi Contact LSW-16
Khdi Relay RL-16
Khoi bén LL-16
Khdi AM-1 Simulator
Khdi DCV-804 Meter
Khdi ngudn 24V PS-800
May tinh.
Céc diy n6i véi chot cim 2 dau
hoat dong ctia hé thdng
C4c 161 vao va 16i ra CPU ciing nhu clia cdc khdi Analog va Digital dudc ndi ra cdc chot cim.
Céc khdi PLC STATION — 1200, DVD — 804 va PS — 800 st dung ngudn 220VAC
Kh&i RELAY — 16 diing cic RELAY 24VDC
Khdi dén LL — 16 dung cdc den 24V
Kh&i AM — 1 ding cdc bién tré 10KQ
Diing cdc ddy ndi c6 chdt cim 2 ddu va tly titng bai todn cu thé d€ diu ndi cac 18i vao / ra cia CPU
214, khd&i Analog EM235, khéi Digital EM222 ciing v6i cdc dén, contact, Relay, bién tr, va khdi chi thi
DCV ta c6 thé bd tri rat nhiéu bai thuc tip d€ 1am quen vé6i cdch hoat dong ctia mot hé thong PLC, ciing nhu
cich 1ap trinh cho mdt hé PLC.

NN g0 0NN R
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Chuong 3: KIEN THUC CG SG

3.1 KY THUAT SO VA LOGIC SO CO BAN
3.1.1 Bié€n va ham sé hai gia tri
Bién hai tri, hay con goi bi€n Boole 13 loai hAm s6 ma mién gid tri clia né chi c6
hai phan ti¥. Ta sé& ky hiéu ching biing nhitng chif nhé in nghiéng nhu x, y, u, v, ... va phan
td cda chingla O va 1. Vidu
> Cong tit 1a mot bi€n Boole véi 2 gid tri: dong (ky hiéu 1a 1) va md (ky hiéu 1a
0).
> Deén hiéu ciing 1a mot bi€n Boole vdi hai trang thdi: Sdng (ky hiéu 1a 1) va tit
(ky hiéu la 0).
Hai bi€n Boole dugc goi 13 doc lgp nhau néu sy thay ddi gid tri ctia bi€n s6 nay
khong dnh hudng dén gid tri cta bi€n s kia. Vi du 2 cong tit trong hinh 3.1 1a 2 bién
Boole ddc lap véi nhau.

Cong tic 1 Cong tic 2 beén
X y Z
| |
| =
Hinh 3.1

Ngugc lai, néu gid tri clia mdt bi€n s& y phu thudc vao gid tri cia bi€n s6 x thi
bi€n y dugc goi 12 bién phu thudc clia bién x . Vi du trong hinh 3.1 thi dén 13 2 bi€n phu
thudc vao bi€n cong tic. Pén s& sdng néu cd 2 bi€n cong tic c6 gid tri 1 va s& tit né€u mot
trong hai bi€n c6 gi4 tri 0.

Ham hai tri 124 mo6 hinh todn hoc mo t3 sy phu thudc cia mdt bi€n Boole vao cic
bi€n Boole khic. Ching han nhu dé bi€u dién sy phu thudc clia dén, ky hiéu 1a z, vao 2
bié€n cong tic, ky hiéu 12 x va y, ta viét

z = fix,y)
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Mot cich tong quat ham hai tri md td sy phu thudc cia bi€n s6 y viao n bi€n x;, x2,
.. X, 0 dang

y = flxs, X2, oy Xn).

Viéc md t4 sy phu thudc cia mdt bi€n Boole nay vao cdc bién Boole khdc thanh
ham hai tri dwa vao ba phép tinh cd ban. B6 1a phép tinh va (ky hi€u la *), hodc (ky hiéu
l1a v), pht dinh (ky hiéu la _) dudc dinh nghia nhu sau:

Bang 3.1
Phép tinh va Phép tinh hodc Phép phd dinh
X y XNy X y XVy X X
0 0 0 0 0 0 0 1
0 1 0 0 1 1 1 0
1 0 0 1 0 1
1 1 1 1 1 1

Vi du, ham f{x,y) bi€u dién bi€n d&n z phu thudc vao hai bi€n cong tic x, y s& 1a:
z=flxy)=x"y=xy
3.1.2 Tinh chat
XM = 1" =x, vdixthudoc B = 113 phan tir don vi cia phép todn .
xv0 = Ovx = x, vd&ix thuoc B = 012 phan ti¥ don vi clia phép todn v.
Xvy = yvx (Tinh giao hodn)
xv(y"z) = (xvy)*z  (Tinh k&t hop)
(XNyv(xv y ) =x
x= x,VxeB

X=XX=Xxvx,VxeB

;.x:O,VxeB
Ihw=1,VxeB
Ow=x,VxeB

)_cvle,VxeB

X.y :)_cv;,Vx,y eB

xvy :E,Vx,y eB

(xv).z =(xz2)v(y.2),Vx,y,z€ B

(xy)vz =(xvz).(yvz),Vx,y,z€ B
3.1.3 X4c dinh cong thitc ham hai tri ti bang chan ly

Ta s& xét bai todn ngugc 14 tim cong thitc bi€u dién ham f(x) tir bing gid tri
chan 1y da bi€t clia ham d6. Cong viéc nay 12 can thiét vi trong thuc t&€ nhiéu bai
todn tong hop bod diéu khi€n dugc bit diu tir bing chan ly.
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Trudc hét hiay 1am quen vdi hai khdi niém mdi 13 biéu thiic nguyén té tong
va biéu thiic nguyén to tich n&u trong T(x):
> C6 mit tat cd cdc bién sO xi, k=1, 2,.., n vd mdi bi€n chi xuat hién mdt

lan,
> Chi cAu thanh bgi hai phép tinh A, hodcv, .
Vi du:

Ti(x, X2 X3) = x.%,.%  (tao bdi 2 phép todn », ),
To(Xp, X2 X3) = x,vx,vxs (tao bdi2 phép todn), )

La cdc biéu thitc nguyén td.

Biéu thifc nguyén t& v6i 2 phép tinh A,  dudc goi 1a biéu thiic nguyén té
tich con bi€u thic nguyén t6 v6i 2 phép tinh v,  goi 12 biéu thiic nguyén o tong.
Trong vi du trén T, 12 bi€u thifc nguyén t& tich con T, goi 12 biéu thitc nguyén to
tong.

Pé tién cho viéc trinh bay ta quy udc:

— 40 1
Xe =Xk va X =X

vay mot biéu thic nguyén td tich Ty(x) v6in bién 2 tri X, X»,....X, c6 dang

n
Ty(x)=x"x® x = ]!_[lx,f"

n
va mot biéu thitc nguyén t6 tong Te(x) vi n bién 2 tri Xy, X,,....X, c6 dang
n

T.(x)=x"vxv.vx"= kzlx,fk
Trong dé

qx=0 n€u bi€n x, xuit hién dudi dang pht dinh

qi=1 néu bi€n x; xuat hién dudi dang khong phu dinh
Tu dinh nghia ta thdy cdc bi€u thiic nguyén td ¢ cic dic di€m:

o Biéu thic nguyén t§ tich Tx(x) c¢6 gia tri 1 khi va chi khi tit cd cic
thira s cting c6 gid tri 1. Nhu vy néu x; xuat hién trong biu thic
dang phti dinh (q=0) thi x, phdi c6 gid tri 0 va ngugc lai n€u qy =1 thi
Xk phai c6 gid tri 1.

o Biéu thic nguyén td tdng Te(x) c6 gid tri 0 khi va chi khi tit ci céc
thuong s6 cling c6 gid tri 0. Nhu vdy néu x; xuat hién trong bi€u thic
dang phu dinh (q,=0) thi x, phdi ¢ gia tri 1 va ngudc lai n€u g, =1 thi
Xk phéi c6 gid tri 0.

Bay gid ta xdc dinh bi€u thiic ham hai tri tir bAng chin 1y cda né.

Xic dinh nhd biéu thifc nguyén té tich
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Biéu thitc ham hai tri f(x) s& tuong duong v6i k&t qua phép HOAC ciia tat
ca cdc biéu thiic nguyén t6 tich clia cdc hang cé gid tri 1 trong bing chin ly. Ta s&
minh hoa nguyén tit bing mot vi du.

Bing 3.2

x| x X3 Xy f(x) Ty'(x)

0 0 0 0 0 X VX, VX VX,
0 0 0 1 0 X VXV VX,
0 0 1 0 1 X1 X2X, X4

0 0 1 1 0 X,V X,V X3V Xy
0 1 0 0 0 X VX2V X VX,
0 1 0 1 1 X1X,X3X,
0 1 1 0 0 X VX2V XV X,
0 1 1 1 0 X,V X2V X3V X4
1 0 0 0 0 XIV X, VXV X,
1 0 0 1 1 X, X2X3X,

1 0 1 1 0 X1V X, VX3 V X4
1 1 0 0 0 XIV X2V X VX,

1 1 0 1 1 XX, X3X,

1 1 1 0 0 X1V X2V X3 VX,
1 1 1 1 0 X1V X2 VX3 V X

Suy ra: f(x) = (xix2x,x4) v (213, x03%,) v (X, 62355, ) v (X, X3, )
Xic dinh nhd biéu thifc nguyén to tong
Biéu thitc him hai tri f(x) s& tuong dudng vdi k&t qua phép AND cia tat
ca cdc biéu thifc nguyén t& tdng clia cdc hang c6 gid tri O trong bing chan ly. Ta sé&
minh hoa nguyén tit bing vi du trén.
Suy ra: f(x) =(x, v x, v, v, ) (X% VX, v v )(x v, vas vrs)
(x, v X v v, )(x VX2V X3 vx,)(x V X2V X3 \/;4)(;1 VX, VXV X,)
()_Cl VX, V;3 V;4 )()_Cl V;2 VX, vx4)(;1 \/)_Cz V)_Cs \/)_64)
1.1.4 Bi€u dién s6 nguyén ducong
< Biéu dién trong hé co sd 10
Mot s6 nguyén dudng u, bat ky, trong hé co s6 10 bao gid cling dugc biéu
dién diy dd bing diy cdc con s6 nguyén tir 0 d€n 9. Vi du u, = 259 dugc bi€u dién
bing 3 con s8: 2, 5 va 9 va cdch bi€u dién d6 dudc hi€u 12
Uy =2.10* +5.10" +9.10°
Mot cich tdng quét khi bi€u dién trong hé cd s& 10 uy c6 dang
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Uy=2a,.10"+a,,.10"" +.+a,.10" +a,.10° (3.1)  v6i O<=a;<=9
Nhu vay viéc bi€u dién uy trong hé co s& 10 1a su bi€n d6i uy thanh tap hitu han
n+1 s6 nguyén aj, i=0, 1, ..., n thod O<=a; <=9.
SG cdc gid tri ma a; c6 dudc do hé co s bi€u dién uy quyét dinh. Trong
trudng hop nay u, dude biéu dién trong hé co s6 10 nén a; ¢ 10 gia tri.
< Bi€u di&n trong hé co sé 2
Céch bi€u dién uy trong hé c¢d s6 10 chua phit hop vdi nguyén tic mach dién
ctia bd diéu khién s vi uy c6 cdc phin t¥ da tri O<=a;<=9. Ta bi€n ddi bi€u thic
(3.1) vé dang sau
Ue=%, 2"+ %01 2" 4o+ x, .2  +%0.2°  v6ia; =0,1 (3.2)
Véi viéc thay ddi nay cdc tham s6 x;, i=0,1,..,n s& tr§ thanh nhitng dai lugng
hai tri 0 hodc 1. N&u st dung vector hang dé bi€u dién ta sé& c6
U=

Xn | Xp-1 | - X1 X0

ta s& di d€n dang bi€u dién thong dung bing mach dién cho tin hiéu s6. Mdi
6 vudng trong cach bi€u dién trén goi 1a mot bit va mdi bit 12 mot bién hai tri.

S6 cdc bit clia vector x quyét dinh mién gid tri cho u,. V&i n+1 bit trong (3.2)
thi mién gid tri cla uy s& 1 tAp cdc s6 nguyén duong trong khdang O<=u,<=2""'-1

Mot day 8 bit dugce goi la 1 byte. Hai byte goi la 1 tif (word) va 2 tr goi la tu
kép (double word). Trong k§ thuat PLC néi riéng va di€¢u khi€n s& néi chung ngudi
ta thudng bi€u dién u, bing mot byte, 1 tir hodc 1 tir kép.

Bi€u dién u,=205 thanh mot byte:
I |1]0(0|1]1]0]1

0/0[{0]0]0]0]0O]O]1|1T]O]O]1]1]0O]1

Céch biéu dién trong hé cd sd 2 nhu vay khong dnh hudng tSi théi quen
tinh todn cda ta trong hé thap phan nhu cong tru. Tuy nhién van phai d€ y ring do
x; chi bing 0 hodc 1 nén khi cdng c6 tong 16n hon 1 ta phai vi€t x; = 0 va nhé 1
sang hang sau. Vi du khi cong 53 va 27 trong hé cd s6 2 s& c6

53= 0O 0 1 1 0 1 0 1

27= O 0 0o 1 1 O 1 0

nhé I 1 1 1 1

tbng 0 1 0 1 O O O O

Ma hexadecimal ctia s6 nguyén duong
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Giong nhu cdch bi€u dién uy trong hé co sd 10 va 2, trong hé cd sd 16, s&
nguyén uy c6 dang
U, =h,.16" +h,; .16"" +.+h, .16' + hy.16°  v§i O<=h; <=15(3.3)

va tham s6 h; 12 nhitng bi€n 16 tri. C4c s clia h; ky hiéu la

0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F

trong d6 cdc ky tu khi chuyén sang hé thip phin sé tuong duong véi

A=10, B=11, C=12, D=13, E=14, F=15

Pé€ b6 diéu khién s6 hi€u dugc dang bi€u dién clia uy, ngudi ta dd chuyén
céc tham s6 h; sang hé cd s6 2. Do mdi tham s6 ¢6 16 gid tri nén ngudi ta cling chi
can 4 bit 12 di dé bi€u dién ching.

Mot mang 4 bit ¢6 tén goi la mot Nipple

Vi du, s6 nguyén duong u, = 7723 trong hé cd s 10, khi chuyén sang co
s6 16 sé& 1a 1E2B vi

7723 = 1.16™+14.16>+2.16+11

1 E 2 B

va do d6 dang Hexadecimal cla n6 sé la

00|01 |1|1]|1{O0|O|O(T|O|1]|O|1]1
1 E 2 B

Ma BCD ctia s6 nguyén dudng
Ta d3 biét ma Hexadecimal 13 kiéu st dung bi€n hai tri d€ thé hién cic chit s6 h;, khi
uy dudc bi€u dién trong hé co s6 16. Hoan toan tuong tw, ma BCD la dang dung bi€n hai
tri thé hién nhitng chit s 0<a;<9 khi bi€u dién uy trong hé co s 10 theo cdng thifc
Uc=a, 10"+ a, 10" +.+a;10" + a5 10°  véi a; thudc {0,9}(3.3)

Vi du. Uk = 259 dudc bi€u dién nhd 3 con s6 2, 5 va 9 va do d6 ma BCD ciia né c6
dang

loflo[t]olof[t]of1]1]o[o]1]
2 5 9

Chuyén ddi so:
» Thap phan = Nhi phian
VD: Chuyén s& nhi phan 11011001 thanh s8 thip phan
Ue=12"+12°402°+1.2*+1.2° +0.22+0.2' + 1.2°
1286464 + 0 +16 + 8+ 0O +0 + 1 =217
VD: Chuyén s& thap phan 217 thanh sd nhi phan
217:2=108 du'l
108:2=54 du 0
54:2 =27 du0
27:2 =13 dul
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13:2=6 dul
6:2 =3 du0
32 =1 dul
1
= ux=11011001
» Thap phan = Hexa

VD: Chuyén s& Hexa 2AC4 thanh sd thip phan
U=2.16" +10.16* + 12.16" + 4.16°
8192 + 2560 + 192 + 4 =10948
VD: Chuyén s& thap phan 10948 thanh s& Hexa
10948:16 = 684 du 4
684:16 =42 dul2=C
42 :16 =2 dul0=A
2
= u=2AC4
> Hexa =2 Nhi phan
VD: Chuyén s& Nhi phan 1100 1011 0011 1001 thanh s& Hexa
1100 = 1.2°+1.2°+0.2'+0.2°= 12=C
1011 =1.2°+0.2°+1.2'+1.2°= 11 =B
0011 = 0.2°+0.2%+1.2'+1.2°= 3
1001 = 1.2°40.2°+0.2'+1.2°= 9
=>ux = CB39
VD: Chuyén s& Hexa CB39 thanh s& Nhi phan
Chu y cach nho gid tri thip phdncia 4 bit: 8 4 2 1
C=12= 8+4=1100
B=11= 8+3=1011
3=2+1=0011
9 =8+1=1001
=>u, = 1100 1011 0011 1001
» BCD = Nhi phan
Céch chuyén hoan toan tuong ty véi BCD =2 Hexa

VD: Chuyén s& Nhi phan 0010 0111 0101 thanh s6 BCD
0010=2

0111=0+4+2+1=7

0101=0+4+0+1=5

= Uk = 275
VD: Chuyén s& BCD 275 thanh s Nhi phan
2=0010
7=442+1=0111
5=4+1=0101
ThS. Le Van Ban oo S7200-S7300-————————
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3.2 CAC VUNG DU LIRU, VUNG NHG, CAC QUY PINH VE DU LIEU VA CACH
TRUY CAP PIA CHI TREN PLC

3.2.1 S7-300

Kiéu dit liéu va phan chia by nhé
e Kiéu dit liu

Bang 3.3
Dang Kich | Dang TAm va ky hiéu Vidu
thu6c | Format (tr gid tri nhd nhat dén gid tri
16n nhat)
BOOL 1 Boolean | TRUE\FALSE TRUE
(bit) text
BYTE 8 Thap luc | B#16#0 dé€n B#16#FF B#16#10
(Byte) phan byte#16#10
WORD 16 Nhi phan | 2#0 dén 2#0001_0010_0000_0011
(Word) 2#1111_1111_1111_1111
Thap luc W#16#1CBF
phan W#16#0 dén W#16#FFFF Word#16#1CBF
BCD C#998
C#0 dén C#999
Thap B#(10,20)
phan B#(0,0) dén B#(255,255) Byte#(10,20)
khong
dau
DWOR 32 Nhi phan | 2#0 dén | 2#0010_0111_1001_0000_
D 2#1111_1111_1111_1111 0011_0100_1111_1000
(Doubl At arii_1iii_1111
e Thap luc DW#16#00A2_0FAB
Word) phan DW#16#0000_0000 dé&n dword#16#00A2-0FAB
DW#16#FFFF_FFFF
Thap B#(1,14,65,245)
phan B#(0,0,0,0) dén byte#(1,14,65,245)
khoéng B#(255,255,255,255)
diu
INT 16 Thap -32768 dén 32767 2
(Ihtege phin c6

ThS. Le Van Ban
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r) dau
DINT 32 Thap L#-2147483648 dén | L#1
(Doubl phan co6 | L#2147483647
e dau
Integer
)
S5TIM 16 S5 time SST#0H_OM_0S_10MS dén S5T#1M
ER vGi don vi | SST#2H_46M_30S_0OMS SSTIME#1M
(Simati Ia 10ms
c
Timer)
TIME 32 IEC time | T#- T#1H_1M
(IEC véi don vi | 24D_20H_31M_23S_648MS TIME#1H_1M
Time) 1a 1ms dén
(s6 T#24D_20H_31M_23S_647MS
integer
c6 dau)
DATE 16 Ngay hé | D#1990-1-1 dén D#1994-3-15
(IEC IEC véi D#2168-12-31 DATE#1994-3-15
date) don vi
Ingay
TIME_ 32 Thai gian | TOD#0:0:0.0 dén TOD#1:10:3.3
OF_D trong mot | TOD#23:59:59.999 TIME_OF_DAY#1:10:3.3
AY ngay vdéi
(time don vi
of day) Ims
CHAR 8 Ky tg ‘A, ‘B, C ‘e’
(charac
ter)

C4u tric bd nhé cua CPU
B6 nhé ctia S7-300 dugc chia thanh 3 viing chinh

thiic dé trao d6i dit liéu v6i chuong trinh da goi né.

Ving chita chuong trinh ng dung. Viing nhé chuong trinh dudc chia thanh 3 mién
OB (Organisation Block): Mién chtta chuong trinh t3 chic.
FC (Function): Mién chitra chuong trinh con dudgc t8 chitc thanh ham c6 bi€n hinh

FB (Function Block): Mién chtta chuong trinh con, dugc t& chic thainh ham va c6

kha ning trao ddi dit liéu v6i bt ¢t mot khdi chuong trinh nio khac. Céc dit liéu nay phai
dudc x4y dung thanh mot khoi dit liéu riéng (goi 1a DB-Data Block).

ThS. Le Van Ban
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e Viung chifa tham s& cda hé diéu hanh va chuong trinh &ng dung, dudc phan chia
thanh 7 mién khdc nhau gdm

I (Process image Input): Mién bd diém cac dit liéu c6ng vao s6. Trudc khi bt dau
thuc hién chudng trinh, PLC s& doc gia tri logic cia tit cd cdc cOng diu vao va cat giit
chiing trong viing nhé 1. Thong thudng chuong trinh ¢ng dung khong doc truc ti€p trang
thdi logic clia cdng vao s6 ma chi 14y dif liéu cla cdng vao tir bd dém 1.

Q (Process image output): Mién bd diém cic dit liéu cdng ra sd. K&t thic giai
doan thuc hién chuong trinh, PLC s& chuyén gid tri logic clia bo dém Q tdi cdc cdng ra so.
Thong thudng chuong trinh @ng dung khong truc ti€p gan gid tri t6i cong ra ma chi chuyén
vao bd dém Q.

M: Mién cdc bi€n c¢8. Chuong trinh tng dung st dung viing nhé nay dé luu giif cic
tham s cAn thi€t va c6é thé truy cip né theo bit (M), Byte (MB), tit (MW), hay tir kép
(MD).

T: Mién nhé phuc vu bo thdi gian (Timer) bao gom viéc luu trit gid tri thdi gian
dit tru6c (PV- preset value), gid tri d€m thdi gian tic thdi (CV-Current value) ciing nhu
gid tri logic ddu ra ctia bo timer.

C: Mién nhé phuc vu d€m (counter) bao gom viéc luu trit gid tri dit trude (PV-
preset value), gid tri d&m tic thdi (CV-Current value) cling nhu gid tri logic dau ra clia bo
counter.

PI: Mién dia chi cdng vao clia cdc module tuong tu (I/0 external input). Cac gid tri
tuong tu tai cong vao clia module tuong tu s& dudc module doc va chuyén ty dong theo
nhitng dia chi. Chuong trinh ¢ng dung c6 thé truy cAp mién nhé PI theo tirng byte (PIB),
tung tir (PIW) hodc theo tir kép (PID).

PQ: Mién dia chi c6ng ra clia cdc module twong ty (I/O external Output). C4c gid
tri theo nhitng dia chi nay s& dugc module doc va chuyén t6i cdc cong ra tuong ty. Chuong
trinh &ng dung c6 thé truy cAp mién nhé PQ theo tirng byte (PQB), titng tir (PQW) hoic
theo tr kép (PQD).

e Viung chita cdc khdi dit liéu, dude chia 1am 2 loai

DB (Data block): Mién chita cdc dit liéu dudc t8 chitc thanh khdi. Kich thudc ciing
nhu s& lugng khdi do ngudi st dung quy dinh, phit hdp véi titng bai todn diéu khién.
Chuong trinh c¢6 thé truy cAp mién nay theo titng bit (DBX), byte (DBB), tit (DBW) hoic
tu kép (DBD).

L (Local data block): Mién dit liéu dia phuong, dugc cdc khdi chuong trinh OB,
FC, FB t5 chifc va st dung cho cidc bi€n nhép tic thdi va trao ddi dif liéu ctia bi€n hinh
thiic v6i nhitng khdi chuong trinh d3 goi né. Noi dung clia mot s6 dif liéu trong mién nhé
nay sé& bi xo4 khi két thiic chuong trinh tuong &ng OB, FC, FB. Mién nay c6 thé truy nhip
tur chuong trinh theo bit (L), byte (LB), tor (LW) hoac tir kép (LD).

Nhitng khéi OB diit biét

= (OBI10: Time of day Interrupt
= (OB20: Time delay Interrupt
= Hardware Interrupt

ThS. Le Van Ban oo S7200-S7300-————————
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= OB 81: Powersuply fault
= OB 100: Start Up information
Cach truy cap dia chi
Dia chi 6 nhd trong Step7-300 gdm hai phan: phan chif va phin s6. Vi du

PIW304 hodc 3004
AR Pl

Phin chir

Phin s6 Phin chit  Phin s6

Phan chi chi vi trf va kich thudc cla 6 nhd. Chiing c6 thé 1a:

M: Chi 6 nhé trong mién céc bi€n cd c6 kich thudc 1 bit

MB: Chi 6 nhé trong mién cdc bi€n c§ c6 kich thudc 1 byte (8bit)
MW: Chi 6 nhé trong mién c4c bi€n cd c6 kich thudc 2 byte (16bit)
MD: Chi 6 nhé trong mién céc bi€n c& c6 kich thudc 4 byte (32 bit)
I: Chi 6 nhé trong mién bo dém céng vao s6 c6 kich thude 1 bit

IB: Chi 6 nhé trong mién bo dém cdng vao s6 ¢6 kich thudc 1 byte
IW: Chi 6 nhd trong mién bd dém céng vao sd c6 kich thude 1 tir
ID: Chi 6 nhé trong mién bo dém c6ng vao sd c6 kich thude 1 tir kép
Q: Chi 6 nhé trong mién bd dém cdng ra s6 ¢ kich thudc 1 bit

QB: Chi 6 nhé trong mién bo dém cdng ra sd c6 kich thusc 1 byte
QW: Chi 6 nhé trong mién bo dém cong ra s6 c6 kich thudc 1 tir
QD: Chi 6 nhé trong mién bd dém cdng ra s6 c6 kich thude 1 tir kép
PIB: Chi 6 nhé c6 kich thuéc 1 byte thudc viung peripheral input.
Thudng 13 dia chi c6ng vao clia cdc module tuong tu.

PIW: Chi 6 nhé c6 kich thugc 2 byte thudc ving peripheral input.
Thudng 13 dia chi cdng vao clia cdc module tuong tu.

PID: Chi 6 nhd c¢6 kich thuGc 2 tir thudc ving peripheral input.
Thudng 12 dia chi cdng vao clia cdc module tuong tu.

PQB: Chi 6 nhdg c6 kich thuge 1 byte thudc viung peripheral output.
Thudng la dia chi cong ra clia cac module tuong tu.

PQW: Chi 6 nhd ¢6 kich thuGc 2 byte thudc viing peripheral output .
Thudng 13 dia chi cdng ra cda cdc module tuong tu.

PQD: Chi 6 nhG c¢6 kich thude 2 tir thudc ving peripheral output.
Thudng 13 dia chi cdng ra cla cdc module tuong tu.

Phan s6: Chi dia chi cda byte hoic bit trong mién nhé di xdc dinh. N&u 6 nhd da
dudc xdc dinh thdong qua phan chif 1a ¢ kich thudc 1 bit thi phan sd s& gdm dia chi cia
byte va s thit tu clia bit trong byte d6 dudc tdch v6i nhau bing dAu chdm. Vi du

11.3 Chi bit thit 3 trong byte 1 cia mién nhS bd dém cdng vao sd.

M 101.5 Chi bit thit 5 trong byte 101 clia mién cdc bi€n cd M.

Q 4.5 Chi bit thit 5 trong byte 4 ctia mién nhd bd dém cdng ra so.

Trong trudng hdp 6 nhé di dudc xdc dinh 12 byte, tir hodc tir kép thi phin so sé& la
dia chi byte diu tién trong mang byte clia 6 nhd d6. Vi du
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MB15 Chi 6 nhé c6 kich thuSc 1 byte (byte 15) trong mién cdc bi€n cd M

MW 18 Chi 6 nhé c6 kich thuée 1 tir gdm 2 byte 18 va 19 trong mién cdc bi€n cd
M.

MD105 Chi 6 nhé c6 kich thudc 1 tit kép gdm 4 byte 105, 106, 107 va 108 trong
mién cdc bi€n cd M.
3.2.2 §7-200

CAU TRUC BO NHG CUA PLC S7 - 200

B6 nhé ctia S7 — 200 c6 tinh ning dong cao, c6 thé doc va ghi dugc trong toan viing, ngoai trir phin
cdc bit nhé dic biét dugc ky hiéu SM (Special Memory) chi c6 thé truy cap d€ doc.

B6 nh6 c6 mot tu nhé d€ gitt thé nudi, duy tri dit liéu trong mot khodng thdi gian khi mat dién.

B0 nhd cta S7 — 200 dugc chia thanh 4 viing :

2.2.2.1 Viing nhd chuwong trinh : La vung luu giit cdc lénh chuong trinh. Ving nay thudc ki€u khong bi mat
dir li€u (non — volatile), doc / ghi dugc.

2.2.2.2 Viing nhd tham s6 : La vung luu giit cdc thong s& nhu : tif khéa, dia chi tram. Cling nhu viing chuong
trinh viing tham s& thudc kiéu doc ghi / dugc .

2.2.2.3 Vang nho dit ligu:

Pudc stt dung d€ trit cac dit liéu ctia chuong trinh. P&i véi CPU 214, 1KByte du tién clia viing nhé nay
thudc kiéu doc / ghi dugc. Viing dit liéu 12 mot mién nhé dong. N6 c6 thé duge truy cap theo tiing bit, tiing
byte, tirng tir don (word), hoic theo tirng tir kép (Double word) va dugc diing dé Iuu trit dit liéu cho cédc thuat
todn, cdc ham truyén thong, 14p bang, cdc ham dich chuyén, xoay vong thanh ghi, con trd dia chi ...

Ving dit liéu dugc chia thanh nhitng ving nhd nhd véi cdc cong dung khac nhau. Ching dude ky hiéu
bing chif cdi dau ti€ng Anh, dic trung cho cong dung riéng clia ching :

Variable memory
Input image resister
Ouput image resister
Internal memory bits

SM Special memory bits
T4t cd cdc mién nay déu c6 thé truy cap theo ting bit, titng byte, titng tir don, hoic tiing tir kép.

20 ~ <

Vung dit liéu ciia CPU 214

e MiénV (doc/ghi):

7 6 5 4 3 2 1 0
VO

V4095

e Ving dém cong vao I ( doc / ghi):

7 6 5 4 3 2 1 0
10x(x=0+7)
17x(x=0+7)

e Ving dém cong ra Q ( doc/ ghi):
7 6 5 4 3 2 1 0
Q0x(x=0+7)

Q7x(x=0+7)
e Vung nhé ndi M ( doc / ghi ):

7 6 5 4 3 2 1 0
ThS. Le Van Ban  cem S7200-S7300--———————
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MOx (x=0+7)

M31lx(x=0+7)

e Vung nhé dic biét SM ( chi doc ):
7 6 5 4 3 2 1 0
SMOx (x=0+7)

SM29.x (x=0+7)

e Vung nhé dic biét ( doc/ ghi) :
7 6 5 4 3 2 1 0
SM30x(x=0+7)

SMB5x(x=0+7)

Dia chi truy nhap dugc véi cong thife :

- Truy nhép theo bit : Tén mién (+) dia chi byte (+). (+) chi s6 bit.

Vidu : V150.4 chi bit 4 cia byte 150.

- Truy nhap theo byte : Tén mién (+) B (+) dia chi cdia byte trong mién.

Vidu : VB150 chi byte 150 ctia mién V.

- Truy nhap theo tir : Tén mién (+) W (+) dia chi byte cao ciia tif trong mién.

Vi du : VW150 chi tir don gdm 2 byte 150 va 151 thudc mién V trong d6 byte 150 1 byte cao trong

15 14 13 12 11 10 9 8 7 5 4 3 2 1 O
VB150 (byte cao) | VB151 (byte thip)

- Truy nhap theo tif kép : Tén mién (+) D (+) dia chi clia byte cao ctia ti trong mién.
Vidu : VD150 1a tir kép 4 byte 150, 151, 152, 153 thudc mién V trong d6 byte 150 1a byte cao va
153 12 byte thap trong tir kép.

63 32 31 16 15 8 7 0
VB150 (byte cao) | VB151 VB152 | VBI153 (byte thip) |

TAt c4 cdc byte thudc viing dit liéu déu c6 thé truy nhap dugc bing con trd. Con trd dudc dinh nghia
trong mién V hoic cédc thanh ghi AC1, AC2, AC3. Mdi con trd chi dia chi gdm 4 byte (tir kép).
Quy uc dung con tré d€ truy nhap nhu sau :
e  &dia chi byte (cao ) : La todn hang 1ay dia chi ctia byte, tir hoic tir kép.
Vidu :
ACI1 = &VB150 : Thanh ghi ACI chita dia chi byte 150 thuéc mién V
VD100 = &VW150 : Tt kép VD100 chia dija chi byte cao (VB150) ctia tir don VW150 AC2 = &VD150
: Thanh ghi AC2 chifa dia chi byte cao (VB150 ) cta tit kép VD150.
e contré : 12 todn hang 14y ndi dung ctia byte, tit, tit kép ma con trd dang chi vao.
Vi du : nhu véi phép gan dia chi trén, thi :
*AC1 : LAy ndi dung ctia byte VB150.
*VD100 : L4y ndi dung cla tir don VW100.
*AC2 : LAy ndi dung clia tir kép VD150
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KS. Lé Ngoc Bich Trang 32

dieukhientudong.net



Gido trinh PLC

B8 mén Diédu khién tu Jéng

2.2.2.4 Ving nhé doi tugng

Viing d6i tugng dugc st dung dé giit dit liéu cho cdc d6i tugng 1ap trinh nhu cdc gid tri tic thoi, gid tri
dit truSe clia bo d€m hay Timer. Dit liéu ki€u d6i tugng bao gdm cic thanh ghi cia Timer, b d&€m, cic bd
d&€m tc do cao, bd dém viofra Analog va cdc thanh ghi Accumulator ( AC ).

Kiéu dif liéu ddi tugng bi han ché r't nhiéu vi cic dif liéu d6i tugng chi dugc ghi theo muc dich cin st

dung d6i tugng do.
Vung nhé déi tugng duge phan chia nhy sau :
e Timer (doc/ghi):

15 0 Bit
TO TO
T127 T127
e Bod&Em (doc/ghi):
15 0 Bit
CO CO
C127 C127
e Bo dém cdng vao tuong tu ( chi doc ) :
15 0
AWO0
AW30
e B0 dém cdng ra tuong tu ( chi ghi) :
15 0
AQWO
AQW30
e Thanh ghi Accumulator ( doc/ ghi ) :
31 23 8 0
ACO ( Khdng ¢6 kha nidng lam con trd )
ACl1
AC2
AC3
e Bo d&émtdc do cao (doc/ghi):
31 23 8 0
HSCO
HSC1
HSC
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Chuong 4: Tap l1énh

4.1 CAC LENH VAO/RA
LAD Mo ta TOAN HANG
n Ti€p diém thuong | n: I, Q, M, L, D,
— — | m& dudc déng néu | T, C
n=1
n Ti€p diém thuong [n: I, Q, M, L, D,
—|/}— | déng s& md khi|T,C
n=1

OUTPUT: Sao chép ndi dung clia bit diu tién trong ngin x&p vao bit dudc chi dinh

trong 1énh. Noi dung clia ngin x&p khong thay ddi.

LAD

Mo ta

TOAN HANG

n

)

Cudn diay diu ra
dugc kich thich khi
dugc cadp dong
diéu khién

n: 1, Q, M, L, D,
T, C

4.2 CAC LEENH GHI / XOA GIA TRI CHO TIEP PIEM

SET(S)
RESET (R)
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Vidu md tad cdc lénh vaorava S,R :

Q0.0
b C D
Q0.1

‘< 1s )
Q0.2

—C* )

Gidn dd tin hiéu thu dugc & c4c 181 ra theo chuong trinh trén nhu sau :

10.0

Q0.0

Q0.1

Q0.2

Hinh 4.1
4.3 CAC LENH LOGIC PAI SO BOOLEAN

Céc lénh lam viéc véi ti€p diém theo dai sd Boolean cho phép tao so dd diéu
khién logic khong c6 nhd.

Trong LAD Iénh nay dugc biéu dién thong qua ciu tric mach mic ndi ti€p hoic
song song cic ti€p diém thudng déng hay thudng md.

Trong STL c6 thé st dung cdc 1énh A (And) va O (Or) cho cdc ham hd hoic cic
1énh AN (And Not) va ON (Or Not) cho c4c ham kin. Gi4 tri ciia ngin x&p thay dsi phu
thudc vao tirng 1€nh.

Céc ham logic boolean 1am viéc truc ti€p vdi ti€p diém bao gém :

0 (Or), A (And), AN (And Not), ON (Or Not)
Vi du vé viéc thuc hién 1énh A ( And ), O ( Or ) va OLD theo LAD:
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N

) _|Il.1 Ql.())

p

- I

10.0 Q1.0 Ql.{

— | J C D S —
10.1 10.2

— Hinh 4.2

Bai tip ng dung:
Bai 1:
Mot hé thong phéan loai xe chd hang don gidn trong nha mdy nhu sau:

Céng 1
e
7
15 0.1 CB
5 7 B— 0.2 o
5 % =— 102
5 = 0.4
5 B— 0.5 O i
5 7 = 06 2 ) /( 4
5 7 e— 107
o: = 5
Phat 7 thu C at hanhyrinh Céng 2
[~ [~

Cong 3

10.0: Cong tit hanh trinh

Q0.0: M4 cong 1, Q0.1: Péng cong 1, Q0.2: M& cong 2, Q0.3: Péng cdng 2, Q0.4:
M4 cdng 3, Q0.5: Péng cdng 3

Céc xe s€ cung di trén mot ray chinh sau d6 tuy loai xe s€ cho phép ré€ vao cic
dudng khac nhau.

Sau mdi xe ¢c6 mot thanh doc c¢6 khoét 18 (twong ng vé6i s6). Khi tia laser (mitc
thap) chi€u qua 13 thi ngd tuong ng s& 1én 1. Theo hinh vé ta sé& c6 cdc ngd: 10.1, 10.3,
10.4,10.6, I1.1 s& 1én 1 (dudc kich) titc xe c¢6 s6 13469.

Khi xe chay d&€n cham vao cong tit hanh trinh (10.0) thi PLC sé& bit diu doc ma.
Tuy loai mi nhin dudc sé md cong tudng ng trong 5s rdi déng cong lai.

Ma 12579: c6ng 1, ma 23679: cong 2, ma13689: cong 3.

Viét chuong trinh diéu khién hé thong. (Diing PLC S7-300)
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Bai 2:
Mot hé thong doc ma thé don gidn c6 ciu tao nhu sau:

[OK] L,
Loi \ L
NGt OK: T0.0

O000n0onnan

M& cda: Q1.0 ——— 0.7
Bao 156i: Q1.1 = 19
Phat thu

Trén thé c6 khic 18 (tuong tng vé6i s8). Khi 4nh sdng hdng ngoai chi€u qua 18 thi
ngd tuong tng s€ 1€n 1. Theo hinh vé ta s€ c6 ciac ngd: 10.1, 10.3, 10.4, 10.6, 11.1 s& 1€n 1
(dudc kich) tic thé c6 s6 13469.

Khi chén thé vao, nhan nit OK, n&€u ding ma thi m& cita (Q1.0) 5s rdi déng lai,
néu sai s& bat den bdo 16i (Q1.1).

Viét chuong trinh dé hé thong chi nhan dang 3 loai thé sau: 12579, 23679, 13689.
(Dung PLC S7-300)

Bai 3:

Mot hé thdng phin loai sdn pham c6 ciu tao nhu sau:

C3 ién

Cula
& )] Cla
K Cda3 @ Cam bién 3

Ga gat @ Cam bién 2

7 Cam bién 1

Hé thong sé& phan ra 3 loai chay theo 3 chiéu cao khdc nhau do 3 cAm bi€n quang
x4ac dinh.
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Loai 1 (Cao nhat, cd 3 cAm bién diéu 1én mitc 1): S& di theo dudng 1.
Loai 2 (Cao thif 2, cAm bié€n 1 va 2 s& 1én mic 1, cdm bi€n 3 & mitc 0): S& di theo
dudng 2.

Loai 3 (Thap nhat, chi ¢c6 cdm bi€n 1 1én mic 1, cdm bién 2 va 3 & mitc 0): Sé di
theo dudng 3.

Viéc chon dudng di do vi tri ciia clra gat quyét dinh.

Ngd vao-> Start: 10.0, Stop: 10.1, CB 1: 10.2 , CB 2:10.3, CB 3: 10.4.

Ng6 ra - Ctra mé sang 1: Q0.0, Ctta md sang 3: QO.1.

Chii y: Cdm bién quang khi bi chdn ngang thi sé lén mitc 1. Khod Idn khi diéu khién
ctia gat. Cira J vi tri 2 khi Q0.0 va Q0.1 & miic 0 .

4.4 TIMER

Timer 13 bd tao thdi gian tré gifta tin hiéu vao va tin hiéu ra nén trong diéu khién
thudng dugc goi 1a khau tré. Cdc cong viéc diéu khi€n cAn nhiéu chitc ning Timer khic
nhau. Mot Word (16bit) trong vung dit li€u dudgc gan cho mdt trong cdc Timer.

Mot Timer ¢6 cdc ngd vao va ngd ra tuong ng nhu sau:

Ngd vao Start (bit dau): Timer dugc bit diu vé6i sy thay ddi tin hiéu tir mic “0” 1én
muc “1” & ngd vao Start ctia né. Thoi gian (thi du L S5T#1S) va hoat dong cia Timer (thi
du SP T1) phai dugc 1ap trinh ngay sau hoat dong quét diéu kién bit dau (thi du A 10.0).

Ngd vao Reset (x6a): tin hi€éu mic “1” & ngd vao Reset lam ding Timer. Lic nay
thdi gian hién hanh dugc dit vé 0 va ngd ra Q clia timer dudc xo4d vé “0”.

Céc ngd ra sO: gi tri thdi gian thuc sy ¢6 thé doc dudc tir hai ngd ra s6 BI (sd nhi
phan) va BCD (sd thiap phan). Vi du xuit ra hién thi dang s6 & ngd ra.

Ng6 ra nhi phin: trang thai tin hi€u & ngd ra nhi phdn Q ctia Timer phu thudc vao
chitc ning Timer dugc 1ap trinh. Thi du khi bit diu, ngd ra Q & mifc “1” khi c6 tin hiéu
Start va Timer dang chay.

Thi du:

Chuong trinh va gidn do dinh thi cda bo dinh thi xung ( pulse Timer ):

Tl

A 10.0
10.0 —|s L S5T#5s
SP TI1
S5T#5s — TV A 10.1
R T1
BI — MW2 L T1
BCD — QW6 T MW2
T QW6
10.1 —R Ql— Q47 A Ti
= Q4.7
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Gian dd dinh thi:

Ng6 vao Start 10.0

Ngo vao Reset 10.1
Ngdra Q
4 —>
T
Time BI \
Hinh 4.3

S7-300 c6 tir 128 Timer dugc chia 1am nhiéu loai khidc nhau: Pinh thdi xung (Pulse
Timer), dinh thdi xung md rong (extended-pulse Timer), dinh thdi ON tré (ON delay
Timer), dinh thdi gian ON tré c6 chét (latching ON delay Timer) va dinh thdi OFF tré
(OFF delay Timer).

4.4.1 Pulse Timer (SP):

Ngd ra clia “pulse Timer” 1a “1” sau khi Timer dudgc bt dau (1). Ngo ra bi Reset
néu qud thdi gian 1ap trinh (2), néu tin hiéu Start bi reset vé “0” (3) hay néu c6 mot tin
hiéu “1” dua vao ngd Reset ciia Timer (4). Phai duy tri ngo S

T no.
S PULSE
—s Qfb—
— T ]| —
et [ B CD
TS
| 0.0 S_PULSE Q4.0
| |
| S o—C 2
101 SETIME#2S—TV Bll—
| | R BCD—
10.0
10.1
1) (2) 3) 4)
4.0
Q ‘T’ Hinh 4.4
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4.4.2 Extended pulse Timer (SE):

Ng6 ra ctia Extended Pulse Timer 13 “1” sau khi Timer dugc bit dau (1). Ngd ra bi
reset néu qud thdi gian dudgc 1ap trinh (2), hodc ngd vao Reset bi tdc dong. Viéc reset ngd
vao Start trong qud trinh Timer dang chay (4) khong 1am cho ngd ra bi reset. N&u sy thay
ddi tin hiéu “1” dugc 1ap lai trong qué trinh Timer dang chay thi Timer dugc bit diu lai,
nghia 1a dugc kich trd lai (5). Khong cin duy tri ngo S

TS
| 0.0 S_PEXT Q4.0
|| s .
o1 SSTIME#2S—TV Bll—
| |- R BCOf—

10.0 r —|

10.1
D (2) 3) 4 (5
Q4.0
¢ T » <4+—> <4+—>
T T
Hinh 4.5

4.4.3 On delay Timer (SD):

Ngo ra On Delay Timer 12 “1” néu qu4 thdi gian dudc 14p trinh, va ngd vao Start vain
con & mitc “1” (1). K&t qud 1a viéc dit ngd vao Start 1én “1” 1am cho ngd ra Q sé& dudc dit
1én “1” véi thdi gian tri hodn tuong ng di dugc 1ap trinh. Ngd ra bi reset n€u ngd vao
Start bi reset(2) hodc néu c6 tin hiéu mic “1” & ngd vao Reset clia Timer(3). Viéc reset
ngd vao Start hodc dua “1” vao ngd vao Reset cia Timer trong khi Timer dang chay (4)
khong lam cho ngd ra dit 1én mic “1”. Phai duy tri ngo S

T35
| i::.I::: EReln) Q4.0
| ] S o—C D
10.1 SETIMEE2S—TY Bll—
| | R BCD}—
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10.0

10.1 —I —I

(1) €2) 3) ) “)

Q4.0 ” —
T T Hinh 4.6
4.4.4 Latching ON delay Timer (SS): (On delay khong can duy tri)

Ngo ra ctia SS 12 “1” néu vudt qua thdi gian dugc 1ap trinh (1). Ngd ra Q ctia Timer
van gilf mifc “1” (dugc chdt) ngay cd ngd vao bi reset trong khi Timer dang chay (2). Ngd
ra chi bi reset khi ngd vao Reset ctia Timer bi tdc dong (3). Viéc set va reset ti€p theo clia
ngd vao Start trong khi Timer dang chay chi dugc thyc hién khi n6é bit dau dugc kich lai

(4).

TS
Iillﬂ S_0ODTSs Q4.0
| | S o 2
04 SSTIME#2S—TV Blif—
| | R BCD}—

100 | 1]
10.1 | | |

(1) 3) 2) 3) 4 3)

Q4.0
<+ <+—> <>
T T T
Hinh 4.7

4.4.5 OFF delay Timer (SF):

Ngd ra Q ctia SF dugc dit 1én mic “1” néu c6 sy thay ddi tin hiéu tir “0” 1én “1” &
ngd vao Start. N€u ngd vao Start bi reset, ngd ra vin gilt cho dén khi quéd thdi gian 1ap
trinh (2).

Th
| 0.0 S OFFDT | Q4.0
| |
| S a—C D
101 SETIME&EZ2E—TY Blf—
| |- R BCD
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00 i
10.1 r

Q4.0 —
T T
Hinh 4.8

Bai tip dng dung:

O O O

bén 1: Q0.1 ben 2: Q0.2 ben 3: Q0.3

Start: 10.0, Stop: 10.1

Vi€t chuong trinh diéu khi€n 3 dén theo trinh tu:

Start = Peén 1 sdng 1s & Peén 2 sang 1s = Ben 3 sing 1s = ben 1 va 3 sang 2s =2
bén 2 sdng 2s 2> Lap lai.

Stop = Ding chuong trinh.

4.5 COUNTER

Trong cdng nghiép, bd d€m ri't can cho cdc qud trinh d€m khac nhau nhu:
d€m so chai, d€m xe hdi, d€m so6 chi tiét, ...

Mot word 16bit (counter word) dugce luu trit trong vung bd nhd dir lieu hé
thdng clia PLC diing cho mdi counter. S6 dém dugc chita trong viing nhé dit liéu hé
thong du6i dang nhi phin va c6 gid tri trong khodng 0 dén 999.

Céc phat biéu dung d€ 1ap trinh cho bo d€m c6 cdc chifc ning nhu sau:

Dém lén (CU = Counting Up): Tang counter 1én 1. Chitc ning nay chi dugc
thuc hién néu c6 mot tin hiéu duong ( tir “0” chuyén xang “1” ) x4y ra & ngd vao
CU. Mot khi s6 d€m dat d€n gidi han trén 1a 999 thi né khdng dudc ting nifa.

Dé&m xubng (CD = Counting Down): Gidm counter di 1. Chtc ning nay chi
dugc thuc hién néu c6 sy thay ddi tin hiéu duong ( tir “0” xang “1”) & ngd vao CD.
Mot khi s& dé€m dat d€n gidi han dudi O thi thi n6 khong con gidm dugc nita.

bat counter ( S = Setting the counter): Counter dugc dit véi gid tri dugc
lap trinh & ngd vao PV khi c6 canh 1én ( ¢6 sy thay ddi tit muc “0” 1én mic “1”) &
ngd vao S nay. Chi c¢6 su thay d6i méi tir “0” xang “1” & ngd vao S nay méi dit gia
tri cho counter mot 1an nita.

bit s6 d€m cho Counter ( PV = Presetting Value ): S6 d€m PV 1a mot
word 16 bit § dang BCD. Céc todn hang sau c6 thé dudc sit dung & PV la:

Word IW, QW, MW....
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Hiing s6: C#0,..,999

X6a Counter ( R = Resetting the counter ): Counter dudc dit vé 0 (bi reset)
néu & ngd vao R cé sy thay ddi tin hiéu tif mdc “0” 1&én mic “1” . N&u tin hiéu &
ngd vao R 12 “0” thi khong c6 gi 4nh hudng dén bd dé€m.

Quét s clia 6 d€m: (CV, CV_BCD ): s6 d€m hién hanh c6 thé dudc nap
vao thanh ghi tich liy ACCU nhu mdt s6 nhi phan (CV = Counter Value) hay s6
thap phan ( CV_BCD ). Tir d6 c6 thé chuyén cdc s6 d€m dén cdc viung todn hang
khac.

Quét nhi phan trang thai tin hi€u cia Counter (Q): ngd ra Q cia counter c6
thé dudc quét dé 14y tin hiéu ctia né6. N&u Q = “0” thi counter & zero, néu Q = “1”
thi s6 dé€m & counter 16n hon zero.

Biéu d6 chic ning:

|
CU |
1 \ ‘ \ ‘ ‘
\ \ | \
0 e B |
\ | \ ﬂ
} | } } | | |
I I | } L L
bchossciey || ! b ‘
(62602020 %% \ ‘ [ \ \
S RS L L L R
T o . o
N o . oo
R N Lo Lo N
| | | | , | | I } | I , , I |
o R L R
Sy b . oo
b Lo b oo
4 b I . o
A Lol . o
3 % | | | I | | I
Count 55 L L Lo R
2 R ! | ‘ | ‘ ‘ ‘ |
0000202020 990 | | I e
LRSS | | ! ‘
T RS S oo, I
s ; B LIRS
0 BRI [26%6% % %0020 0020%6% % %0 %6 e e2626%% % % %o e e e e
\ \ \ \ \
| | | I
Hinh 4.9
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4.5.1 Up counter

B8 mén Diédu khién tu aéng

G10
5 cU
|
| | v o—( )
|||:|.|2
| E
MW o—— PV CV—
0.3
|| R CV BCDp—
Hinh 4.10

10.2: @it gid tri bit dau va cho phép Counter d€m.
10.0: Counter d€m 1én

10.3: Reset Counter

Q4.0 = 1 khi gié tri ciia Counter khdc 0.

MW 10: chita gi4 tri bit diu d&€m cho Timer.

4.5.2 Down counter

10
T D
[ 0.0 240
CD o— D
10.2
| —s
MW 10— PV oV —
10.3
|| R CV BCDf—
Hinh 4.11

10.2: dit gid tri bat dau va cho phép Counter d&€m.
10.0: Counter d€m xudng

10.3: Reset Counter

Q4.0 = 1 khi gia tri ciia Counter khac 0.

MW 10: chita gi4 tri bat ddu d€m cho Timer.
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4.5.3 Up-Down Counter

C10
s_CUD
|P|:] Q4.0
I C
o1 “ h )
| cD
0.2
—s o
103 MW10—]PV GV BCD{—
I o
|
Hinh 4.12

10.2: @it gid tri bit dau va cho phép Counter d€m.
10.0: Counter d€m 1én
10.1: Counter d€m xudng
10.3: Reset Counter
Q4.0 = 1 khi gia tri cia Counter khac 0.
MW 10: chita gi4 tri bit diu d€m cho Timer.
Bai tip @ng dung:
Mot bay gia stic 300 con, dugc phan ra 3 chudng khic nhau, mdi chuéng 100 con.

Céng 1
) > [ —— <
Coéng 2
Céng 3

Gia stic s& di theo mot dudng chung sao dé sé& phan ra mdi chudng 100 con.
Nhan Start & M3 cdng 1 cho gia stic vao (100 con) = déng cong 1, m3 cong 2
(100 con) = déng c6ng 2, md cng 3 (100 con) > déng cong 3.
Hay gitp ndng trai:
> Thi&t k& phan ciing cho hé thdng diéu khién
> Vi€t chuong trinh diéu khién (diing PLC S7-300)
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4.6 LENH TOAN HOC CO BAN

KS. Lé Ngoc Bich

LAD STL
L MW4
EN ADD_1 L MW 10
ENO |— — +1
T MW6
MW4 ——IN1
OUT}—— MW6
MW10 — IN2
LAD STL
L MW5
I EN OO ENo L L Mwll
1
MW5 ——INI1 T MW7
OUT }——— MW7
MW11 —IN2
LAD STL
L MD6
EN MUL_R L MD12
ENO |— *R
T MD66
MD6 ——INI
OUT |——MD66
MD12 —IN2
ThS. Le Van Ban  cem S7200-S7300--———————-
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LAD STL
L  MD40
eny DIV-R L  MD4
ENO |— /R
T  MD32
MD40——IN1
OUT |———MD32
MD4 ——IN2

S7 — 300 c6 nhiéu I&énh cho phép tinh todn s& hoc. T4t cd nhitng ciu 1énh c6 cling

mot dinh dang.
EN

“1” 3 ngd vao EN

ENO

Lénh dugc thuc hién né€u cé su thay ddi tin hiéu tr mdc “0” 1én mic

Né&u k€t qua nim ngoai pham vi cho phép ctlia loai dit liéu tuwdng Gng
thi cd tran (bit tran) OV va ¢d tran c6 nhd (bit tran c6 nhg) OS s€ dugc
set1én “1” va ENO = “0”. Qua d6 céc phép tinh ti€p theo qua ENO sé&
khong dugc thuc hién.

Gid tri tai IN1 dugc doc vao nhu todn tif thit nhit va gid tri tai IN2
dudgc doc vao nhu todn tif thit 2. (Chd y sy tuong thich clia ki€u dif liéu
va kich thitdc 6 nhg))

K&t qud cia phép tinh todn hoc dudc luu tai ngd ra out. (Chd y su
tuong thich ctia ki€u dit liéu va kich thioc 6 nhé)

IN1, IN2

ouT

Cac ciau lénh:

Cong ADD_I Cong s6 nguyén
ADD_DI Cong sd nguyén kép
ADD_R Cong sd nguyén thyc

Trir SUB_I Trir s6 nguyén
SUB_DI Trir s6 nguyén kép
SUB_R Trir s6 thuc

Nhan MUL_I Nhan s6 nguyén
MUL_DI Nhan s6 nguyén kép
MUL_R Nhan sd thuc

Chia  DIV_I Chia s6 nguyén
DIV_DI Chia s& nguyén kép

DIV_RChia sd thuc

ThS. Le Van Ban
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4.7 LENH XU LY DU LIEU
4.7.1 Lénh So Sanh

LAD STL

MO0.0 CPM ==
I I I CMP A MO.0

=] A(
L IWO0
(] Qo7 >
IWO—— IN1 Q I_‘_l Wi
IN2 )
W1 097

C6 thé dung 1énh so sdnh d€ so sdnh cdc cip gid tri sd sau:
I: So sanh nhitng s6 nguyén ( dua trén co s& sd 16bit)
D: So sdnh nhitng s6 nguyén ( dua trén co s& s& 32bit)
R: So sdnh nhitng s6 thuc ( dua trén co s& s& thyc 32bit).

Néu két qua so sdnh 12 TRUE thi ngd ra ctia phép todn 1a “1” ngugc lai ngd ra
cta phép toanla “0”.

Su so sdnh G ngd ra va ngd vao tuong ing v4Gi cac loai sau:

==(I,D,R) INI bing IN2

<> (I, D,R) INI khong biing IN2

> (I, D,R) INI 16n hon IN2

< (I, D,R) INI nhd hon IN2

>= (I, D, R) IN1 16n hon hoic biing IN2

<= (I, D, R) INI nhd hon hodc bing IN2.
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4.7.2 Lénh nap va truyén dit liéu

LAD STL
MOVE
— IEN ENO|—— L 45
T MBS
5 1IN OUT |— MB5

Khi c6 tin hiéu EN thi 1énh s& chuyén gid tri & ngd vao IN vio 6 nhé & ngd ra
OUT. Ng& vao IN c¢6 thé 12 s6 hoidc 6 nhd, ngd ra OUT chi c¢6 thé 1a 6 nhé. Kiéu dit liéu
gitta ngd IN va ngd OUT phdi tuong thich nhau. Vi du

Néu ngd vao 1a MW thi ngd ra cling phdila MW hodc MD

Né&u ngd vao 1a s6 nguyén thi ngd ra phdi 1a MW hoiic MD.
4.7.3 Cac lénh chuyén ddi di liéu

Cau lénh

BCD 1
——EN ENO
MW5 —IN OuUT ——MWI0
Hinh 4.13

S7 — 300 c6 nhiéu 1énh cho phép chuyén ddi cac kiéu dit liéu. TAt cd nhitng ciu
1€nh c6 cung mdt dinh dang.

EN Lénh dugc thuc hién néu cé sy thay ddi tin hiéu tir mic “0” 1én mic
“1” 3 ngd vao EN
ENO Lén 1 néu phép chuyén ddi dudc thuc hién.
IN Dir liéu can chuyén ddi . C6 thé 1a hiing hoic & nhé (phdi tuong thich
ki€u dif liéu va kich thude 6 nhé) (I, Q, M, Const, D, L...)
OuUT K&t qua ctia phép chuyén ddi dugc luu tai ngd ra out. Chi c6 thé 13 6
nhé (phdi tuong thich ki€u dit liéu va kich thudc 6 nhé). (I, Q, M, D,
L.)
ThS. Le Van Ban  cem S7200-S7300--———————-
KS. Le Ngec Bich Trang 49

dieukhientudong.net



Gido trinh PLC Bs mén Biéu khién ty déng

Cac ciu lénh
BCD_I: Chuyén d6i s& nhi phan thap phin 16 bit thanh s& nguyén 16 bit va k&t qua
ghi vao OUT .

BCD |

—EN  ENOT—
—IN ouTr—

I_BCD: Chuyén ddi s6 nguyén 16 bit IN thanh s nhi phan thap phan 16 bit va két
qua ghi vao OUT.

|_BECD
—EN ENO—
—IN ouTr—

DI_REAL: Chuyén d6i s6 nguyén 32 bit c6 didu IN thanh s6 thuc 32 bit va ghi két
qua vao OUT.

O1_REAL
—EN ENC|—
—IN CUT—

I_DINT: Chuyén ddi s6 nguyén 16 bit thanh s& nguyén 32 bit va ghi két qua vao
OUT.

|_DINT
—EN ENOF—
—1IN CuTp—

BCD_DI: Chuyén d6i s6 BCD thanh s& nguyén 32 bit va ghi két qua vio OUT.

BCD_DI
—EN ENO[—
—IN  oUT[—
DI_BCD: Chuyén d8i s6 nguyén 32 bit thanh s& BCD va ghi két qua vao OUT.
DI_BCD
—EN ENOCT—
—IN  QUT—

Lam tron gid tri ngd vao thanh s6 nguyén va ghi két qué vao OUT.

ROUND
—EN ENO—
—IN oOuUT—
ThS. Le Van Ban oo S7200-S7300-————————
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Chuong 5: Ngon ngit 1ap trinh Step7

5.1 CAIPAT STEP 7
Cau hinh phan cting
D& cai dat STEP 7 yéu cdu t5i thi€u ciu hinh nhu sau:
. 80486 hay cao hon, d& nghi Pentium
. Dia ciing trong:  T6i thi€u 300MB

° RAM: > 32MB, dé nghi 64MB
. Giao ti€p: CP5611, MPI card hay ti€p hgp PC d€ lap trinh v6i mach nhé
. Mouse: Cé

o Hé diéu hanh: Windows 95/ 98/ NT

C6 nhiéu phién ban clia bd phdn mém g&c ctia STEP 7 hién c6 tai Viét Nam. Pang dugc st dung
nhiéu nhat 1a phién ban 4.2 va 5.0. Trong khi phién ban 4.2 khd phu hgp véi nhitng PC ¢6 ciu hinh trung
binh nhung lai doi hdi phdi tuyét d6i c6 ban quyén thi phién ban 5.0, ddi héi cAu hinh PC phdi manh tdc do
cao, c6 thé chay & ch& @6 khong cai ban quyén (& mic han ché).

Phan 16n céc dia goc clia STEP 7 déu c6 kha ning tu thyc hién chuong trinh cai dit (autorun). Bgi vy
ta chi cAn bd dia vao va thuc hién theo nhitng chi dn. Ta ciing c6 thé chii dong thyc hién cai dit bing cich
goi chuong trinh setup.exe c6 trén dia. Cong viéc cai dit STEP 7 n6i chung khong khdc gi nhiéu so véi viéc
cai dit cdc phan mém ¢ng dung khdc nhu Windows, Office....

Tuy nhién, so v6i cdc phan mém khdc thi viéc cai dit STEP 7 s& c6 vai diém khac biét cin dugc gii
thich rd thém:

> Khai bio mi hiéu san pham: Ma hiéu sin phim luon di kém theo phan mém STEP 7 va in
ngay trén dia chita bo cai STEP 7. Khi trén man hinh hién ra ctta s§ yéu ciu cho biét ma hiéu
san phdm, ta dién day di vao tit ci cdc muc trong 0 clta s6 d6 thi mdi c6 thé ti€p tuc cai dit
phan mém.

> Dingky ban quyén: Bin quyén ctia STEP 7 niim trén mot dia mém riéng (thudng cé mau vang
hoic d6). Ta c6 thé cai dit bdn quyén trong qud trinh cai dit hay sau khi cai dit phin mém
xong thi chay chuong trinh ding ky AuthorsW.exe c6 trén dia CD cai dit.

> Khai bdo thi€t bi d6t EPROM: Chuong trinh STEP 7 ¢6 kha niing ddt chuong trinh ¢ng dung
1én thé¢ EPROM cho PLC. N&éu mdy tinh cda ta c¢6 thi€t bi d6t EPROM thi cAn thdng bdo cho
STEP 7 biét khi trén man hinh xuit hién ctta s6 (hinh dudi):
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Memory Card Parameter Aszignment |

—EPROM Driseer

£ ERREMI Driven far FiE 720, PR 740, BE 7ED

" EPROM Driver for External Prommer

at the Eannestiam I LPT1: "I

I | Bl st Wiven (F v2i BE v BEvE]

Cancel Help

Hinh 5.1 Cai dqt thiét bi dét EPROM
Chon giao dién PC/PLC: Chuong trinh dudc cai dit trén PG/PC dé hd trd viéc soan thdo ciu hinh
phin ciing ciing nhu chuong trinh cho PLC. Ngoai ra, STEP 7 con c6 kha ning quan sit viéc thuc hién
chuong trinh ctia PLC. Mudn nhu vy ta can tao bo giao dién ghép ndi gitta PC va PLC d€ truyén thong tin,
dit liéu. STEP 7 c6 thé dugc ghép ndi giita PC va PLC qua nhiéu bo giao dién khdc nhau va ta c6 thé chon
giao dién s& dudc st dung trong cifa s6 sau:

Installing/Uninztalling Interfaces B3
Selection: |hstalled:

(CP5479 PC Adapter Board 1
CPE517 [PlughPlay)

CPEE1T [PlughPlay) Inztall - |

MPI-154 Card

FL Adapter &= [ rrrstall |

IEF'54‘I1 Communications processar [MPI/PROFIBIUS] for programming devices/PLCs

|

Hinh 5.2 Cdc b¢ giao dién co thé chon
Sau khi chon bd giao dién ta phai cai dit tham sd lam viéc cho né thdng qua cira s6 man hinh dudi
day khi chon muc “Set PG/PC Interface...”.
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Properties - PC Adapter[Auta) E

Autamatic: Bus Profils Recagnition  Losal Cannection I

COM Port |M ]
Tranzmizsion Fate: |1E|2DD 'I

Cancel Help

Hinh 5.3 Cai ddt thong s6 cho bo giao dién

Dt tham s6 lam viéc:
Sau khi cai dit xong STEP 7, trén man hinh desktop s& xut hién bi€u tugng ctia phdn mém STEP 7.

Hinh 5.4 Biéu tuong ciia STEP 7

Pong thdi trong menu #Start clia Windows ciing c6 thu muc Simatic vdi t't cd cdc tén clia nhitng
thanh phan lién quan, tif cic phan mém trg gitp d€n cdc phan mém cai dit cAu hinh, ch& do 1am viéc clia
STEP 7 ...

5.2 TRINH TU CAC BUGC THIET KE CHUGNG TRINH PIEU KHIEN

Tim giai phap cho bai todn

Tao mot Project.

O ption 1 Oipticn 2

Binh ¢du hinh Tao chudng trinh

Tao chudng trinh Binh ¢iu hinh

" 4

DO chudng trinh v gidam sdt
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5.3 KHOI PONG CHUGNG TRINH TAO PROJECT

Chuong trinh quin 1y SIMATIC la giao dién d6 hoa véi ngudi diing bing
chuong trinh soan thdo truc tuy&€n/ngoai tuyén d6i tugng S7 (d€ 4n, tp tin ngudi
diing, khdi, cdc tram phin ciing va cdng cu)

Véi chuong trinh quan 1y SIMATIC c6 thé:

o Qudn 1y dé 4n va thu vién
o Tac dong cong cu cua STEP 7
e Truy cap tryc tuyén PLC
. Soan thdo thé nhg

Céc cong cu ctia STEP 7 c¢6 & trong SIMATIC Maneger. P& khdi dong c6
thé 1am theo hai cdch:
e  Bing Task bar — Start — SIMATIC — STEP7 — SIMATIC Maneger

e  Nhan kép vao bi€u tugng SIMATIC Manager

M§ project, t& chiic va in project

Bién tap nhitng khdi va chén Ti€t 1ap hién thi cira s3, sdp x&p,
vao nhirne thi€t bi 1ap trinh. chon ngdn ngit va thi€t 1ap giit lieu

clia ti€n trinh

D& chuong trinh va
gidm sat phan ciing

Goi Step7 On line Help

Ele Ef Wwed FLC eea Diptiors  Windoss  Help

Oce|Ee| ] | sl [= 2] 27 SE|mm] m) [ e

=] 7| 38|=] w]

'_"‘ O Py Slaeted LS e 5 5 e US  peeg ol a1
MR Coatng Sladed
=l SHAATIC 30003 et
(SN - R TEE
= [E1] 37 Pragraan{i ]
il Hrasca Fias
gl |

"'1. Hién thi nhitng project hoic cic
folder dugc chon bén trdi.

L2 . L .
Hién thi cau tric cla project.

Hinh 5.5 Cdc thanh phan cita sé Manager
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e  Thanh tiéu dé:
Thanh tiéu dé gdm cira s6 va cac nit d€ diéu khién clra s6
° Thanh thuyc don:
Gdm céc thyc don cho cdc clra s6 dang mé
o Thanh cong cu
GOm céc thao tdc thudng diing nhat dusi dang ky hiéu. Nhitng ky hiéu nay
c6 thé ty gidi thich
e  Thanh trang thai:
Hién ra trang thdi hién tai va nhiéu thdng tin khic
e  Thanh cong tac
Chita cdc wng dung dang md va cira s6 dudi dang cdc nit. Thanh cong tac
c6 thé dit 2 bén man hinh bing cidch nhan chudt phai

Thanh cong cu chuong trinh quan 1§ SIMATIC bao gom:

° New (File Menu) Tao mdéi

e  Open (File Menu) M@ file

° Display Accesible Nodes (PLC Menu)  Hién thi c4c nit

e S7 Memory Card (File Menu) Thé nhé S7

e  Cut (Edit menu) Cit

° Paste (Edit Menu) Dén

e  Copy (Edit Menu) Sao chép

° Download (PLC Menu) Téi xudng

e  Online (View Menu) Truc tuyén

e  Offline (View Menu) Ngoai tuyén

. Large Icons (View Menu) Biéu tugng 16n

. Small Icons (View Menu) Bi€u tugng nho

° List (View Menu) Liét ké

e Details (View Menu) Chi tiét

e Uponlevel (View Menu) Lén mot cAp

e  Simulate Modules (OptionMenu) Kh&i mo phéng

e Help Symbol Biéu tugng trg gitip
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5.3 CAU TRUC PROJECT STEP7

Trong Project dit li€u dudc luu trit
trong mdt cAu tric phan tin

Tram Simatic vd CPU chtra cau
hinh va tham s& dit liéu clia

R
nhan mitno

W] SIMATIC -Station
-- CcPU
=T
‘|__| Blocks

-] Chuong trinh S7 bao gom tat cd
cac khéi cin thi€t cho diéu
khién thi&t hi

Hinh 5.6 Cdu triic project step7
5.4 VIET CHUGNG TRINH PIEU KHIEN
5.4.1 Khai bdo phan ciing
Ta phdi xay dung ciu hinh phin citng khi tao mdt project. Dit liéu vé ciu hinh sé&
dudc truyén d&n PLC sau do.
Ta se thit khai bdo phin citng cho cdc Module sau:
CPU 312C-5BD01-0AB0O, DI 321-1BH02-0AA0, DO 322-1HF01-0AAO0, AI 331-
7KB02-0AB0, AO 332-5H501-0ABO
¢ Click vao biéu twgng 01| d€ m& chuong trinh méi. Khi cita s6 New hién ra, ta
nhdp tén clia chuong trinh vao va Click OK nhu hinh sau:
New

zer projects | Libraries I

Marme | Storage path |A
aq C:A\Siemens\Step™S5 Fprojag

bich C:A\SiemenshStep?™S Fprojibich

bich1 C:ASiemens\Step?S Fprojbichl —

hignhai C:A\Siemens\Step S Fprojihienhai

Prol D7 30006573000 thuctaphcpul 2c\Prol

Prol CASY_300%thuctaphepual2eiPral

Prol C:ASY_300\thuctaphepul 2IFMWProl

Pro2 C:AS7_300%thuctaphepu3l 24 Prod

Pro2 C:AS7_300%thuctaphopu3l 2IFMWPo2 LI
Mame: Tope:
Ibai thi ngkier 1| [Froest =]

Storage location [path]:

IE:\Siemens\Step?\S?pmi Browsze. .. |
Cancel | Help |

Hinh 5.7
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¢ Trd vao man hinh chinh ta vao Insert -> Station -> SIMATIC 300 Station d€ chén
ciu hinh cho chuong trinh (module CPU, module IM,...). Xem hinh sau:

% File Editllmert FLC ‘“iew Optionz ‘window Help

0y |@|§?| [ Staion ¥ 1 SIMATIC 400 Station

Subnet 2 SIMATIC 300 Station

----- 23 m Pragram b 3SIMATIC H Station
S Eo e § 4 SIMATIC E'E Statian
=7 Block , 5 Other stabion
M?_Scuftware 3 ZalE =D
o 7 FPGAPC
St Tiatle a5IMATIC OF
Enternal Sounze... I

Hinh 5.8
¢ Khi Click vao biéu tugng SIMATIC 300 bén phdi man hinh xuat hién biéu tugng
gl Hardware . Ta D_Click vao biéu tugng Hardware dé khai bao c&u hinh cho chuong trinh.
Ctta s6 HW Config dugc md (xem hinh du6i), ta phai chén rack cho project.

f
AR
HHHHARNE NN R R NN NN E RN R N RN R NN HN R NN M RN R R NN R RN NN N RN RN
R R R
& AR R R R R R R R R R R R R R R R R R R R R R R R R R R

(RS

TRATIC K
WHATIC T Dl Gt N
i Jl, I P

Fack v cac

Ngan ricng

: :ﬁgﬁcxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
i e 505450 1450 450 450 450 450 450 450 4501450 450 450 450 050050430 50 50050 450450050 50 0B AB0 B0 B0 B0 B0 B0 B0 B0 B0 B B 1
M FEHHEE R

St s s | phiin cing

DPranh sach

i : s
I Bang thict ip MPI

vit dia chi vio ra

Thimg tin cua ;"Ih:u: (N e ———S—.

Gitip 0 cia phin

S .
A GHOC cnon

Hinh 5.9 Cita s6 khai bdoHardware

¢ Trong ctra s6 HW_config ta Click vao biéu tuong Hl d€ md thu vién.
¢ Trong thu vién, ta Click vao SIMATIC 300 (hinh 15) d€ 14y cdc thanh phin can
thi€t.
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" 1l F'F

B PROFIBUS-PA
=@ SIMATIC 300
§ SIMATIC 400
=@ SIMATIC PC Based Control 3007400

w3 SIMATIC PC Station

_Hinh 5.10
. Ti€p theo, ta tim thy muc RACK 300 va D_Click vao bi€u tugng =  d€ tao
Rail chira cac Module.
¢ Mot Rail s€ hiénra g6m 11 Slot (xem hinh). Ta Click vao Slot 2 (t6 dam Slot 2),
sau d6 Click vao CPU_300 -> CPU_312C -> 6ES7 312-5BD00-0ABO0.

Hardware Catalog

Profile I Standard j

= PROFIEUS DP -
-2 PROFIBUS-PA

= SIMATIC 300

{“_‘| C7

&1 CP-300

=1 CPU-300

=3 CPU 312 IFM

- [B] BES7 312-B4C00-04E0

- (B eES7 312-54001-04E0

-] BEST 312-54C02-04B0

~[B =E57 312540810480
- -] BES7 312-BACE2-04E0

= CPU 3120

L [E O

Hinh 5.11
¢ Tiép theo, Click vao Slot 4 va Click vao SM_300 -> DI_300 -> D_Click vao SM
321 DI16xDC24V (hinh 5.12). S6 hiéu nay tuy thudc loai Module DI ma ta c6.

Hardware Catalog

Profile IStandard j

A1 P5-300 [
{:l RALCK-300
=23 5M-300
{:l Al-300
I:l Alsa0-300
l:| AD-300
=-23 DI-300
----- [ st 321 DIBx 24 VDL, interupt
----- 4 st 321 DIEx 48-125¥DC
----- [ St 321 DI BeaCT 2002300
----- [ St 321 DI BeaCT 20
----- [ SM 321 DITBeACT 20V
----- [ s5M 321 DHEDC24Y
----- [ 5M 321 DHEDC24Y
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¢ Tuong ty, ta Click vao Slot 5 va Click vao DO_300 -> D_Click vao
SM 322 D0O16xDC24V/0.5A. (Hinh 5.13):

=30 5M-300
- Al-300
-] Alsa0-300
-] 40-300
=] DI-300
=] DIAD0-300
=] D0-300
SM 322 DO16xACT 200 054
SM 322 DO16xACT 200 054
SM 322 DO16xACT 200 /230 14
SM 322 DO16xDC24Y /0,54
SM 322 DO16xDC24Y /0,54
SM 322 DO16xDC24Y /0,54
SM 322 DO16xDC24Y /0,54
SM 322 DO16xRel AC120V
SM 322 DO16xRel AC120M/230V
SM 322 DO32xACT 200 1A
SM 322 DO32DC24Y /0,54
SM 322 DO4=DC15/20mé, Ex
SM 322 DO4=DC24Y A1 O, Ex
SM 322 DO8AL |sa
SM 322 DO8xACT 20/230W 14
SM 322 DOBRACZIM/24
SM 322 DOBRACZIM/24
SM 322 DOSDC24Y A0 54
SM 322 DOSDC24Y 054
SM 322 DOBxDC24Y /24,
SM 322 DOBxDC24Y /24,
SM 322 DO8«DCAB-1254/1 54
SM 322 DO8-REL ACZ30V
SM 322 D08=Rel AC23MS

Hinh 5.13

-l

¢ Tuong ty, ta Click vao Slot 6 va Click vao AI_300 -> D_Click vao
SM 331 A12x12Bit. (hinh 5.14):

- RACK-300
= 5M-300
=] 41300
o A sM 331 Al2w1 2B

(I YRR
(4 5M 331 Az 2B
[ M 331 mize1zBi

_Hinh 5.14
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¢ Tuong ty, ta Click vao Slot 7 va Click vao A0_300 -> D_Click vao
SM 332 AO4 x 12Bit.(Hinh 5.15):

=3 SM-300
- 41300
-0 A1/40-300
=0 A0-300

..... § M 332 40241 2Bi

----- [ s 332 80201280

..... [ s 332 80201280

----- ] 5M 332 804004 to 20mé, Ex

----- [ s 332 804w 20

----- SM 332 A04=16B

Hinh 5.15
¢ Ta Click vao biéu tugng @l dé Save va Compile ciu hinh cting. Ta déng clra sd
HW_Config dé vao man hinh Manager.
Khi tr§ vé man hinh Manager ta D_Click vao bi€u tugng khdi OB1 (hinh 5.16) dé
md khoi OB1.

012|225 & (B sl [=

% bai_thi_nghiern_1 Systemn data 3 OR1
B SIMATIC 30001)
=@ cru s

_Hinh 5.16
¢ Khi cita s& Properties_ Organization Block hién ra (hinh 5.17) ta c6 thé chon ngdn ngit
1ap trinh cho khdi OB1. 6] day ta chon ngdn ngit LAD (LADDER) @€ 1ap trinh.

Properties - Organization Block
General - Part 1 I General - Part 2 I Calls I Attributes I

Hame: OBl

Svmbolic Mame: I

Symbal Cormment: I

Created in Language: LAD i

—_————

Project path; STL
Storage location FED —
of project: - Forojsbai_thi_

Code Interface
D ate created: 0 A2/2003 02:33:37
Last modified: 07/02/20010 03:03:43 15/02/41996 04:51:12
Comment: "Main Program Sweep [Cucle]” ;I
Cancel I Help
Hinh 5.17
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5.4.2 Cdu triic cita s 1ap trinh

Béng khai bdo Béng cdc cong cu lap
bi€n va tham s trinh (Program Element)
khoi

ﬁLADISTLIFBD - [0B1 — S7_Fro1\SIMATIC 390 Station\CPU312 IFM(1)]

£} File Edit Insert FLC Debug Yiew Optiond WWindow Help - Ellil
Ol &8 0] =l bl & X !<<|>>!IEE|-IH+-OL.—TH£H \

e Initial Yalue Comment \ viI
temp OBl EV_CLASS BXIE Bits 0-3 = 1 (Coming dyent), Bits 4-7 = 1 (B

temp OBl SCAN 1 BYN 1 (Cold restart scan l\)f OB 1), 3 {(Scan Z-n
temp OB1_PRIORTTY BYTE¥ 1 (Priority of 1 is lowsgt)

temp OBl_OB_NUMBR BEYTE 1 (organization hlock 1, VBl)

temp OBl RESERVED_1 |BYTE Reserved for system

temp OBl RESERVED 2 |BYTE Reserved for system

temp OBl_PREV_CYCLE |INT Ccycle time of prewious OBL SB\an (millisecondsll

Address |(Decl. Name

(50 AR SN NOVY IS S e}
o|lo|lo|lojla|lo|o

EllS

a
OBl : Title: B4 New Network H
751 Bit Lgic
+-{Z] Compyjre
759 Conve
+-#4 Counte
3] DB Call
#-{&] Logic Control / Jump
+-1 Integer Math
7z Floating-Point Math
+-{= Move
+-@F Program Control
+-z Shift and Rotate
) Status Bits
7@ Timers
+-(3 Word Logic
73 FB Blocks
7 FC Blocks
1 SFB Blocks
+-f0 SFC Blocks
1@ Multiple Instances
7l Libraries

Comment :

___________ -

Network 1: Title:

Remmmmmmmmad

Comment :

Phin soan thio
chuong trinh

Function Blocks inthe %,

Project
?

El

Fress F1 for help. [oifine labs w1 lINs oD
Hinh 5.18 Cdc thanh phdn ciia cita s6 14p trinh
e  Bing khai bdo phu thudc khdi. Duing d€ khai bdo bién va tham sd khdi
o Phan soan thio chita mdt chuong trinh, né chia thanh tirng Network. Cdc thong s&
nhap dudc kiém tra 18i ci phap
Noi dung ctta s6 “Program Element”tily thudc ngon ngit 1ap trinh da lga chon. C6 thé
nhan ddp vao phan ti 14p trinh can thi€t trong danh sdch d€ chén ching vio danh sich.
Ciing c6 thé chén cdc phan ti cAn thi€t bing cdch nhdn va nh3 chuot.
Céc thanh c6ng cu thudng st dung:
Ql : MG chuong trinh mdéi
|E"‘[ : M& chuong trinh da ¢6 sdn

|E| : Luu chuong trinh
@I : 6 chuong trinh xuéng PLC
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El : Hién thi dia chi dang tén ggi nhé (Symbol representation)
ﬁl : Gidm sdt hoat dong chuong trinh cia PLC
: M@ cita s6 cdc phan ti 1ap trinh (Program Element)

|L, | _1‘|]—[| : R€ nhanh chuong trinh

H : Tao network mdi.

Cac Menu cong cu thudng dung:
° New (File Menu)
° Open (File Menu)
° Cut (Edit menu)
o Paste (Edit Menu)
o Copy (Edit Menu)
° Download (PLC Menu)
° Network (Insert)
° Program Elements (Insert)
° Clear/Reset (PLC)

PLC

o LAD, STL, FBD (View)

Tao méi

MG¢ file

Cit

Dén

Sao chép

Tai xudng

Cheén network mdi

M clt s& cdc phan ti 1ap trinh

X6a chuong trinh hi€n thdi trong

Hién thi dang ngdn ngif yéu cau

Céc phan tit 1ap trinh thudng ding (ctra s6 Program Elements):

* Céc 1énh logic ti€p diém:

*Cac loai counter.

EREWEE it looic

..... Al | |-

..... A1 -

----- -1 -MOT]-

..... < .[]

..... < ..[ﬁ;]..

..... < .[H]

..... < .[S]

""" I RS *  Cdc 1énh todn hoc

..... ] sk » R .

_____ o N So nguyén: So _thl_rc:

..... < [P =-{z1] Integer fet. [=-{z8 Floating-point fot.

..... <3 [SAVE] ~F ADD_ ~FT ADD_R

..... T MEG ~F SUB_ ~FJ sUB_R

..... T Fos ~FT MUL_ ~FJ MUL_R
..... E Dl _| ] DIV_R
..... E FA]nn] -~ &BS
----- T sue_nl ~F] SORT
..... E MUL_DI EI' SOR
..... E Dl Dl EI' LM
..... E MOD D EI' ExP

..... FT sIM

----- o & e

'''' <« -I5E) -~ ASIN

'''' < 5Dl ] ACOS

'''' < -55) T ATAN

----- <3 ~[5F)
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* Céc 1énh chuyén d6i dit liéu: * Cdc lénh so sanh:
ERE=E Converter [E-{Z] Camparatar

5.4.3 P& chuong trinh
Ta phai thi€t 1ap sdn sang sy k&t n6i d€n PLC (hinh 5.19) d€ d6 chuong trinh.

Cong atchon 1 pgpn Ray || thictnitap
trinh v d6

CT.

Cong tit ngudn

che '..|t-_l

Dén hicn thi

I

_‘E_‘-

Ciu chi Capdo CT
Hinh 5.19
= M4 ngudn cho PLC.
oN
oFF
ThS. Le Van Ban o S79200-S7300-—————ee

Trang 63

dieukhientudong.net

KS. Le Ngoc Bich



Gido trinh PLC Bs mén Biéu khién ty déng

Chuyén sang trang thdi stop. Pén stop hién 1én.

Chuyén cin gat sang ch& d6 MRES va giit khodng 3s dé reset
trude khi dé.
Chuyén niit gat trg vé vi tri stop va dd chuong trinh.

él I@I

[ FLC R Chon nhitng kh&i ma ta s& download (tir man
L hinh Manager), PLC -> Download.

5.4.4 Giam sat hoat dong cua chuong trinh
P& quan sét trang thdi hoat dong hién thdi ctia PLC ta diing chifc ning Ki€m tra va
quan sat.
Trong ch& @ ki€m tra cdc phan t¥ trong LAD/FBD dugc hién thi & cdc mau khic
nhau. C6 thé dinh dang cdc mau nay trong menu Option -> Customize.
D& kich hoat chiic ning Kiém tra va quan sét ta Click vao bi€u tugng mit kinh Eff\|
trén thanh cong cu hodc vao menu Debug -> Monitor
Khi d6 trong chueng trinh cé cic dic di€m:
> Trang thdi dugc thuc hién cé mau xanh 14 va lién nét.
» Trang thdi khong thuc hién c6 dang dudng dit nét.

o,

» Chu y: O ché do kiém tra, su thay doi trong chuong trinh la khong thé thuc hién

duoc.
P
lﬂEt‘H‘Drk ]_.E: Title:
Conment:
I1.6 Mo. 0
k3
MO.1
53
Hetwork 2 : Title:
Conment:
I1.5 Mo. 1l
| P RF---
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Gido trinh PLC Bs mén Biéu khién ty déng

PHU LUC
PLC SIMATIC S7-200 c6 cac thong sé ky thuit sau :
Dic trung cd bdn clia cdc khdi vi xit Iy CPU212 va CPU214 dugc gii thiéu trong bang :

CPU212 CPU214
B nhd chudng trinh 512 words(1KB) c¢6 nhG 2048 words(4KB) ¢6 nha
B0 nhé dir liéu 512 words, chita 100 words c6 nhd 2048 words(4KB),chtra 512 words c¢6 nho
S8 c6ng logic vao 8 14
S8 c6ng logic ra 6 10
S6 module I/0 m& rong 2 7
T8ng s cOng logic vao 64 64
Tdéng s6 cOng logic ra 64 64
S6 bo tao thdi gian tré 64/2:1ms,8:10ms,54:100ms 128/4:1ms,16:10ms108:100ms
S8 bo d€m 64 128
S6 bo d€m toc d6 cao 0 3
S6 bd phdt xung nhanh 0
S& bo d. chinh tuong ty 0 2
S6 bit nhd dic biét 368 688
Ché& dd ngit & x{t 1y tin hiu X X
Thdi gian luu trit bd nhé 50 gig 190 gig
Pin kéo dai thdi gian nhé X X
Led chi thi trang thdi I/O X X
Ghép ndi mdy tinh X X

e CACDAC TRUNG KY THUAT CUA CPU 312IFM

CPU va Product Version
- Mi hi¢u 6ES7312-5AC02-0A0B
- Phién ban phan cttng: 01
- Phién bdn ciia Hang V1.1.0
- Phan mém thich hgp STEP 7 V5.0 Service Pack 03
Memor:
B nhd lam viéc
- B0 nhd noi: 6K
- B0 nhé m& rong: Khong
B¢ nhé LOAD
- B0 nhd tich phan: 20KB RAM
20KB EEPROM
- FEPROM md rong: Khong
- RAM md rong: Khéng
Backup Co
- C6 Pin: Khong
- Khdng c6 Pin: Giit dudc 72 bytes thong s&

(dt liéu, c0, timer)
Thoi gian xi Iy

- X 1y v6i cdc 1énh bit: Cuc tiéu 0.6 ps

- Xt 1y v6i cdc 1&nh tir: Cuc tiéu 2 ps

- Phép todn véi s6 nguyén kép: Cuc ti€u 3 ps

- Céc phép todn véi dau phiy troi: Cuc ti€u 60 us
Bo dinh thoi/dém va ddc tinh luu giit
Cdc bo dém S7: 32

- Piéu chinh lvu giir : Twr C0t6i C 31

- bat true (Preset): TeCOt6iC7

- D4i d€m: 1 t61 999
Cdc by dém IEC: C6

- Loai: SFBs
B dinh thoi S7: 64

- Piéu chinh lvu gitr: Khong

- DA4i dinh thdi gian: 10 ms t61 9990 s
Cdc b¢ dinh thoi IEC: Cé

- Loai SPBs
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Gido trinh PLC

B8 mén Diédu khién tu Jéng

Mién dit liéu va cdc ddc tinh luu giit
Toan bo mién luu gitt dit liéu (cdc c&
lién hgp, cdc bd thdi gian, bd d€m)
Cdc bg nhd Bit:

- Piéu chinh lwu giir:

- bat truge (Preset)
Cdc by nho Clock:
Cdc khéi dit li¢u:

- Kich thuéc:

- Piéu chinh lvu giir:

- bat truge (Preset):
Viing dit liéu (khong thay ddi):

- L6p quyén vu tién
Cdc Khoi
Obs

- Kich thudc:
Chiéu sdu ngan xép

- L6p quyén vu tién

- Céc mic thém vao trong vong 115i OB: Khong
FBs

- Kich thudc:
FCs

- Kich thudc:
Mién dia chi (cdc 16i vao / ra)
Vang dia chi cho ngoai vi:

- S6 / Digital:

Tich hgp:

- Tuong tu / Analog:

Xit Iy vé hinh (khong thay doi dugc):

Cdc kénh Digital:
Cdc kénh Analog:
Céu hinh
Khung gén:
S6 module trén gid de:
DB chii
- Tich hgp
- Qua CP
Cdc chiic ndng thong bdo S7
Kich hoat ngay ldp titc
Bdo dong - cdc khoi S
Thoi gian
Pong ho thoi gian thice:
- Luu giit:
- B chinh xdc:
Hoat djng ciia b6 dém gio
Pong bé clock
- Trén PLC
- Trén MPI
Cdc chiic ndng kiém tra va uy thdc
Trang thdi /thay ddi cdc bién
- Céc bién

Cuyc dai 1 DB, 72 byte dit li¢u

1024
MB 0 téi MB 71
MB 0 t6i MB 15
8 (1 byte bd nhd)
Cuc dai 63 (DB 0 d€ dy trir)
Cuc dai 6KB
Cuc dai 1DB, 72 bytes
Khong luu git
Cuc dai 512 byte
256 bytes

Xem danh sach 1€nh
cuc dai 6 KB

Cuc dai 32
Cuc dai 6KB
Cuc dai 32
Cuc dai 6KB

0 t6i 31/0 t6i 31
124, 125 E/124 A
256 t6i 383/256 t6i 383
32 byte + 4 byte integral/

32 byte + 4 byte integral
256 + 10 integral /256 + 6 integral
64/32
1
Cuc dai 8
Khong
C6
Khong
C6
Khong
Xem phin 8.1.6
Khong
C6
Cha
Chui/Té
C6

Ldi vao, 18i ra, cdc cd,

DBs, thdi gian, bo d€m

- S6
Céc bi€n man hinh Cuc dai 30
Cic bién thay d6i Cyc dai 14
Force
- Bién Cic 161 vao, 16i ra
- S§ Cuyc dai 10
Kho'i monitor Cé
Day don Co
Piém gay 2
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Gido trinh PLC

B6 dém chudn dodn
- S&'18i vao
Chiic ndng truyén thong
Truyén thong PD/OP
Truyén dit lieu tong thé
- S8 g6i GD
Gui
Nhan
Kich thudc cia géi GD
Kich thugc thich hgp
Truyén thong S7 co bin
- DU liéu Ngudi dung
Kich thugc thich hgp

Truyén Thong S7
- DU liéu Ngudi dung
Kich thugc thich hgp
Tuong thich truyén thong S5
Truyén thong chudn
S6'tai nguyén két noi
- bat truGe cho:
Truyén thong PD
Ngudi ding c6 thé dinh nghia
Mic dinh
Truyén thong OP
Ngudi ding c6 thé dinh nghia
Mic dinh
Truyén thong S7 cd bin

Ngudi diing ¢6 thé dinh nghia
Mic dinh
Giao dién
Giao dién thit nhdt
Chiic nang
- MPI
- DP chd
- DPt6
- Céch dién galvanic
MPL

Cac dich vu
PD/OP
Truyén thong toan bd dit li¢u
Truyén thong S7 cd ban
Truyén thong S7

Van t6c truyén

Kich thuoc

Kich thudc 1dp dit W x H x D (mm)
Trong lugng

Ldp trinh

Ngo6n ngir 1ap trinh
Tap Iénh luu trir
- Ngin xé&p
Cic 1énh hé thdng (SFCs)
- Céc khdi lénh hé thdng (SFBs)
- Béo mat chuong trinh ngudi dung
Di¢n thé, Dong
Ngudn nudi
- D&i ngudn cho phép
Céng sudt tiéu thu (khong tdi)
Dong khdi dong
ey
Cau chi ngoai cho duong cdp nguon (khuyén cdo)

B8 mén Diédu khién tu Jéng

Co

100
Co
Co6

1

1
Cuc dai 22 byte
8 byte
Co
Cuc dai 76 byte

32 byte v6i X/I_PUT/_GET
76 Byte v61 X_SEND/_RCV
C6 (server)
Cuc dai 160 byte
32 byte
Khong
Khong
6 cho PD/OP/S7 ¢d ban/S7 truyén thong

Cuc dai 5
tr1t6i5

1

Cuc dai 5
tr 1t6i5

1

Cuc dai 2
tir 0 t6i 2

2

Cé6
Co
C6 (Server)
19,2; 187,5kbps

80x 125x 130

Khodng 0,45kg
STEP 7
Xem danh sdach 1€nh

8

Xem danh sach 1€nh
Xem danh sdach 1énh
Mait khiu bdo vé

24VDC
20,4 t&i 28,8VDC
0.7A (dién hinh)
8A
04 A2

B0 ngit mach; 10A, loai B hoic C
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Gido trinh PLC Bs mén Biéu khién ty déng

Ngudn PG cho MPI (15 tdi 30VDC) Cuc dai 200mA
MGd't mdt cong sudt 9W (dién hinh)
Pin Khong
Bé dequy Khong
Cdc 16i vao / ra tich hop
Dia chi:
- Céc 18i vao Digital E 124.0t61 E 127.7
- Céc 18i ra Digital A 124.0t6i A 124.7
Cdc ham tich hop
Pém 1 (xem Integrated Functions Manual)
Po tan s6 cuc dai téi 10 KHz (xem Integrated

Functions Manual)
e PACTRUNG KY THUAT CAC LOI VAO PAC BIET CUA CPU 312IFM

Module — Dit li¢u ddc biét
S6 cdc 167 vao

Chiéu dai cdp
- Boc kim

Thé, dong, dién thé

S6' cdc 167 vao c6 thé xit Iy dong thoi
- (C4u hinh ngang) t&i 60°C
- (C4u hinh ditng) tdi 40°C

Cdc trang thdi, cdc ngdt, cdc chudn dodn

Hién thi trang thdi
Ngdt
- Xt ly ngdt
Cdc ham chudn dodn
Tai liéu lva chon cdm bién
Thé 167 vao
- Gidtri
- Cho tin hiéu “1”
| 125.0va | 125.1
| 124.6 va | 24.7
- Cho tin hiéu “0”
Dong 167 vao
- Cho tin hiéu “1”
| 125.0va | 125.1
| 124.6va | 24.7
Thoi gian tré 16i vao
- Tu “0” t6i “17”
- Tu “17t6i “0”
Cdc ddc trung 167 vao
- E125.0 va E125.1
- E124.6 va E124.7
Connections néi 2 day
BEROs
Dong tinh cho phép
| 125.0va | 125.1
| 124.6 va | 24.7
Thoi gian, tin s6
Thoi gian diéu phdi ndi cho
- X 1y ngét
Tdn 56'167 vao

4 tr
1124.6t6i1125.1

Cuc dai 100m (109 yd.)

A~

1 d&n LED xanh cho mdi kénh

C6 thé thong s& hod
Khong

24VDC

1516130V
156130 V
-3t6i5V

Cuc ti€u 2 mA
Cuc ti€u 6.5 mA

Cuc dai 50us
Cuc dai 50us

Theo IEC 1131, loai 1
Theo IEC 1131, loai 1
Khong

Cuc dai 0.5 mA
Cuc dai 2 mA

Cuc dai 1.5ms
< 10kHz

e PAC TRUNG KY THUAT CAC LOI VAO DIGITAL CUA CPU 312 IFM

Ghi chii: C6 thé gén céc thong s cac 16i vao | 124.6 va | 24.7 nhu 1a cdc 181 vao dic biét, Khi d6 cdc dic tinh k§ thuat liét ké cho
cdc 161 vao dic biét 4p dung cho cdc 16i vao | 124.6 va | 24.7.

Module — Ddc trung Dit liéu

S6 cdc 167 vao

Chiéu dai cdp
- Cdp khong boc kim
- Cép boc kim

Thé, dong, dién thé

Cuc dai 600m
Cuyc dai 1000m
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S6'167 vao c6 thé xit Iy dong thoi
- (C4u hinh ngang) t&i 60°C
- (C4u hinh ditng) tdi 40°C
Cdch ly di¢n galvanic
Cdc trang thdi, cdc ngdt, cdc chudn dodn
Hién thi trang thdi
Cdc ngdt
Cdc ham chudn dodn
Tai liéu lva chon cdm bién
Thé 167 vao
- Gid tr
- Cho tin hiéu “1”
- Cho tin hiéu “0”
Dong 167 vao
- Cho tin hiéu “1”
Thoi gian tré 16 vao
- T “0”t6i “1”
- Tu “17t6i “0”
Cdc ddc trung 167 vaol
Connections néi 2 day
BEROs
Dong tinh cho phép

B8 mén Diédu khién tu Jéng

8
8
Khong

1 d&n LED xanh cho mdi kénh
Khong
Khong

24VDC
11 t6i 30V
-3 t6i 5V

7 mA

1.2t6i 4.8 ms

1.2 t6i 4.8 ms

Theo IEC 1131, loai 2
C6 thé

Cuc dai 2 mA

e PAC TRUNG KY THUAT CAC LOI RA DIGITAL CUA CPU 312 IFM

Tai liéu ddc thu - module
S6 cdc 16 ra
Chiéu dai cdp
- Cép khong boc kim
- Cép boc kim
Thé, dong, dién thé
Dong téng cong ciia cdc 167 ra (trén nhém)
- (CA4u hinh ngang) t6i 40°C
- (C4u hinh ngang) t&i 60°C
- (Cau hinh ditng) t&i 40°C
Cdch ly dién galvanic
Cdc trang thdi, cdc ngdt, cdc chudn dodn
Hién thi trang thdi
Cdc ngdt
Cdc ham chudn dodn
Tai ligu lua chon khdi dong
Thé' 161 ra

- Cho tin hiéu “1”
Dong l6i ra
- Cho tin hiéu “1”/ dinh mdc
Khoéng cho phép
- Cho tin hiéu “0”
Dong con du
Ddi téng tré tdi
Tdi den
No&i song song ciia 2 16i ra
- Cho diéu khién kénh kép tai
- Cho nang cao chdt lugng
DPiéu khién ciia mot 167 vao s6
Tén s6 chuyén mach (switching)
- D&i v6i tdi tré
- Dé&ivéi tdi cam

theo IEC 947-5-1, DC13

- DPai vdi tdi dén
Gidi han ciia thé cdm vngngdt
Bdo vé ngdn mach 16i ra

- Ngudng nhay

Cuc dai 600m
Cuc dai 1000m

Cuc dai 3A
Cuc dai 3A
Cuc dai 3A
Khong

1 d&n LED xanh cho mdi kénh

Khong
Khong

Cuc tiéu L + (-0.8V)

0.5A
5mA dén 0.6 A
cuc dai 0.5 mA
48Q t6i 4kW
cuc dai 5SW
C6 thé
Khéng thé
C6 thé

Cuc dai 100Hz

cuc dai 0.5 Hz
Cuc dai 100Hz
30V (dién hinh)
C6, dinh thdi bing dién ti¥
1A (dién hinh)

ThS. Le Van Ban

KS. Lé Ngoc Bich Trang 69

dieukhientudong.net



	Hình 1.2
	PLC ñöôïc phaân loaïi theo 2 caùch:
	Xem phuï luïc 1
	
	Hình 2.1
	
	Kieåm tra baèng caùch nhìn LED ôû CPU cuûa S7


	Hình 2.7
	
	
	Kieåm tra baèng caùch nhìn LED ôû khoái Digit



	Hình 2.8
	Hình 2.9

	Hình 2.10 Raùp noái Module môû roäng


	Caùc ñeøn baùo treân CPU
	
	
	Hình 2.15
	Moâ taû hoaït ñoäng cuûa heä thoáng

	Hình 3.1
	Pheùp tính vaø



	CAÁU TRUÙC BOÄ NHÔÙ CUÛA  PLC S7 – 200
	
	Vuøng döõ lieäu cuûa CPU 214
	Vuøng nhôù ñoái töôïng ñöôïc phaân chia n�
	
	
	Hình 4.1
	Hình 4.2
	Hình 4.10
	Hình 4.11
	Hình 4.12





	4.6 LEÄNH TOAÙN HOÏC CÔ BAÛN
	
	
	
	
	Hình 4.13





	Ñaët tham soá laøm vieäc:
	
	
	
	
	Hình 5.6 Caáu truùc project step7
	Hình 5.9 Cöûa soå khai baùoHardware
	SM  322 DO16\(DC24V/0.5A. \(Hình 5.13\):
	SM 331 A12x12Bit.  \(hình 5.14\):
	SM  332  AO4 x 12Bit.\(Hình 5.15\):


	Hình 5.19



	Môû nguoàn cho PLC.


	Ñeå kích hoaït chöùc naêng Kieåm tra vaø qu�
	treân thanh coâng cuï hoaëc vaøo menu Debug ->
	Khi ñoù trong chöông trình coù caùc ñaëc ñi

