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CHUONG 1: GIOI THIEU PLC S7-1200

1.1. Toéng quan vé PLC S7-1200

PLC viét tit ciia Programmable Logic Controller 12 thiét bi diéu khién 1ap trinh
dugc cho phép thuc hién linh hoat cac thuc toan diéu khién logic thong qua mét
ngon ngir 1ap trinh. nguoi st dung co thé lap trinh dé thuc hién mot loat trinh tu cac
su kién. Cdac sy kién nay dugc kich hoat boi tdc nhan kich thich tdc dong vao plc
hodic qua céc hoat dong c6 tré nhu thoi gian dinh ki hay thoi gian duge dém. Mot
khi sy kién dugc kich hoat that su, né bat ON hay OFF cdc thiét b diéu khién bén
ngoai duoc goi 1a thiét bi vat 1y. Mot bo diéu khién Iap trinh s& lién tyc 13p trong
chuong trinh do nguoi st dung l4p ra cho tin hiéu ¢ ngd vao va xudt tin hiéu & ngd
ra tai cdc thoi diém da 1ap trinh.

Dé khic phuc nhirng nhugc diém cta bd diéu khién dung day nbi, nguoi ta da
ché tao bo diéu khién plc nham thoa mén céc yéu cau sau:

+Lap trinh dé dang, ngdn ngit 1ap trinh dé hoc

+Gon nhe, dé bao quan, sua chira

+Dung luong bd nhé 16n dé c6 thé chira duge nhitng chuong trinh phtic tap

+Hoan toan tin cdy trong moi truong cong nghiép

+Giao tiép duoc vai cdc thiét bi thong minh khic nhu méy tinh, ndi mang, cdc
module m& rong

Cic thiét ké dau tién 12 nham thay cho cdc phan cing Relay ddy ndi va céc
logic thoi gian. Tuy nhién bén canh d6 viéc doi hoi tang cuong dung lugng nhé va
tinh d& dang cho PLC ma van dam bao téc do xr If ciing nhu gi4 ca....

Chinh diéu nay da tao ra sy quan tim sau sac dén viéc str dung PLC trong cong
nghiép, cic tap 1énh nhanh chéng di tir c4c 1énh logic don gian dén cdc 1énh dém,
dinh thoi, thanh ghi dich...Sy phat trién cdc mdy tinh din dén cdc bd PLC c6 dung
luong 16m, s6 lwgng 1/0 nhiéu hon.

Trong PLC phan cttng CPU va chuong trinh 12 don vi co ban cho qu4 trinh
diéu khién va st 1i hé théng, chtic ndng ma bo diéu khién can thuc hién s€ dugc xac

dinh béng mot chwong trinh. Chuong trinh nay s& duoc nap san vao bd nhé ciia
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PLC, PLC s thuc hién viéc diéu khién dua vao chuong trinh nay. Nhu vay néu

mudn thay d6i hay mé rong chtic ning cira quy trinh céng nghé. Ta chi can thay doi

chuong trinh bén trong b nhd PLC. Viéc thay doi hay mé rong chiic ning s& duoc

thuc hi€én mot cach dé dang ma khong can mot sy can thi€p vat 1i nao so voi cac bo

day nbi hay Relay.
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1.3.  Céu hinh va diéu hanh SIMATIC S7-1200
1.3.1. Signal boards
Signal Board @
Kétnbine @
thong diy dan
1.3.2. Signal modules
Trang thai den LED ctial/ O
module tin hiéu
Bus két nbi
Két néi hé thong day
1.3.3. Céac modun truyén thong
Trang thai den LED cho

1.4.

cic module giao ti€p

Truyén thong két nbi

Nhiing dic diém néi bat cia Simatic S7 — 1200.
1.4.1.Thiét ké dang Module.
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+ Tich hop cong truyén thong Profinet (Ethernet) tao su dé dang trong két nbi.

+ Simatic S7 — 1200 v¢éi Simatic HMI Basic dugc 1ap trinh chung trén mot nén
phﬁn mém 12 TIA Portal V10.5 (Simatic Step 7 Basic, WinCC Basic) hoac version
cao hon. Céc thao tac 1ap trinh thuc hién theo cich kéo — tha, do dé tao sy dé dang
cho ngudi str dung, 1ap trinh nhanh chéng, don gian, chinh xédc trong su truyén
thong két ndi theo tags.

+ Tich hop sin cdc dau vao ra, cing voi cdc board tin hiéu, khi cAn mé rong
mg dung véi s6 luong dau vao ra it s& tiét kiém duogc chi phi, khong gian va phan
cung.

+ D& dang cho nguoi st dung san pham trong viéc mua géi thiét bi.

1.4.2 Pham vi ing dung cua Simatic S2 1200:

+S7 — 1200 bao gdm cic ho CPU 1211C, 1212C, 1214C. Mdi loai CPU c6

nhitng tinh nang khéic nhau, thich hgp cho tung loai tmg dung.

+ Céc kiéu cdp ngudn va dau vao ra c6 thé 1a DC/DC/DC hay DC/DC/Rly
+ Péu c6 khe cim thé nhd, ding cho khi mé réng bo nhé cho CPU, copy
chuong trinh Uing dung hay cap nhat firmware.
+ Chan do4n 15i online/offline.
+ Mot ddng ho thoi gian thuc cho cédc ing dung thoi gian thyc
2.4.1. Céc chirc ning ndi bat ciia CPU 1214C
+ C6 6 bd dém tdc d6 cao HSC ding cho cdc tng dung dém va do ludng.
+ C6 2 ngd ra PTO 100kHz dé diéu khién tdc do, dong co budc hay servo.
+ C6 ngd ra PWM diéu ché d6 rong xung cho céc tng dung diéu khién téc do
dong co, valve, nhiét do.
+ C6 16 bo diéu khién PID véi tinh ning tu dong xdc dinh thong sé cho bd
diéu khién (Autotuning)
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1.4.2 So d6 d4u day PLC CPU 1214C DC/DC/DC

@
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PP C A SR |

)] 24 WDC Sensor Power Out
Figure A-9  CPU 1214C DC/DC/DC (BEST 214-1AE30-0XB0)

1.4.3.Board tin hiéu cia S7-1200
+ Board tin hi¢u — mgt dang module mé rong tin hi€u vao/ra véi s6 lugng tin hi¢u
it, gitip tiét kiém chi phi cho céc ung dung yéu cau mo rdng s6 luong tin hiéu it
Gom céc board:

1 cong tin hiéu ra analog 12 bit (0-10VDC, 0-20mA)

SB 1232 AQ 1 (12 bit)

SB 1232 AQ
AQ 1X12 BT +- 10VDC 0-20mA
GEST 2324HAI0XE0

ooono

40
0
oooo

[ Jess
L

Glalalalals

0l

Table A- 127 Analog outputs

Technical data SB 1232 AQ 1 x 12 bit
Mumber of outputs 1

Type Vaoltage or current
Range +10 W or 0 to 20 mA
Resolution Vaoltage: 12 bits

Current: 11 bits
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Technical data SB 1232 AQ 1 x 12 bit
Full scale range (data word) Waoltage: -27 648 to 27,648
Refer to the output ranges for voltage and current Current: 0 to 27,648

1.4.4. Modules mé rong tin hiéu vao/ra
Cac module md rong tin hiéu vao/ra duge gin truc tiép vao phia bén phai cia
CPU. Véi dai rong céc loai module tin hiéu vao/ra s va analog, gitp linh

hoat trong sir dung S7-1200. Tinh da dang ctia cic module tin hi€u vao/ra s€

dugc ti€p tuc phét trién. 291229 D1 £ x24 VDG, DQ & x Relay
{BES7 223-1PH30-0XB0)
-
b (Z
: : )|
E
=

1.4.2 Module Analog
+ SM — tin hiéu module cho cdc dau vao va dau ra Analog

(cho CPU 1212C t6i da ctia 2 SM ¢6 thé st dung, cho 1214C tbi da 1a 8)

7
¢+
|

klml
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=
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1.4.2.Module truyén thong
+ Giao tiép véi RS 232/RS 485

=

1.4.3.Thé nhé
+ SIMATIC thé nhé 2MB hodc 24MB cho cic chuong trinh Iuu trit dir liéu va

thay thé CPU don gian dé bao tri

Module nguon
+ Str dung module ngudn PM 1207 ¢6 céc thong sb: Input: 120/230V AC

50/60Hz, 1.2A/0.7A Output: 24V DC/2.5A

Switch
+ Module CSM1277 ¢6 4 cong cam RJ45, tc do 10/100Mb/s
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1.5 Céu tric va nguyén Iy hoat dong

1.5.1.Céu triic
Tat ca PLC déu c6 thanh phan chinh 12 mot bo nhé chuong trinh RAM bén

trong, mot bd vi xtr 1y ¢6 cong giao tiép diing cho viéc ghép ndi véi PLC, cic
module I/O.

Bén canh d6, mot s6 PLC hoan chinh con di kém theo mot don vi lap trinh
bang tay hay bang mdy tinh. Hau hét cdc don vi lap trinh don gian déu c6 du RAM
dé chira dung chuong trinh dudi dang hoan thién hay bd sung. Néu don vi lap trinh
la don vi sach tay, RAM thuong 1a loai CMOS c6 pin dy phong, chi khi nao chuong
trinh da duoc kiém tra va sin sang sir dung thi né méi truyén sang bo nhg PLC. Do6i
v6i cdc PLC 16n thudng 1ap trinh trén mdy tinh nham hd trg cho viét, doc va kiém
tra chuwong trinh. Céc don vi 1ap trinh ndi véi PLC qua cong RS232, RS422,
RS458....

1.5.2 Nguyén ly hoat dong cia PLC
CPU diéu khién céc hoat dong bén trong PLC. Bo xtr ly s€ doc va kiém tra

chuong trinh dugc chtra trong bd nhd, sau d6 sé thuc hién tirng 1énh trong chuong
trinh, s& d6ng hay ngat cdc dau ra. Céc trang thdi ngd ra ay dugc phat tdi cac thiét bi
lién két dé thuc thi va toan bo cdc hoat dong thuc thi d6 déu phu thudc vao chuong
trinh diéu khién dugc giir trong bo nhd.

Hé thong bus 12 tuyén diing dé truyén tin hiéu, hé théng gdm nhiéu duong tin
hiéu song song:

+Address bus:bus dia chi ding dé truyén dia chi téi cdc module khdc nhau

+Data bus:bus ding dé truyén di liéu
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+Control bus:bus diéu khién dung dé truyen cdc tin hiéu dinh thi va diéu khién
d6ng bd cac hoat dong trong PLC

Hé théng Bus s& 1am nhiém vu trao ddi thong tin gitta CPU, bd nhé va 1/0.
Bén canh d6 CPU dugc cung cip mot xung clock ¢6 tan sd tir 1, 8 Mhz. Xung nay
quyét dinh tdc do hoat dong ctia PLC va cung cap cic yéu t6 vé dinh thoi, dong hd

ctia hé thong.

1.5.3. Dén tin hi¢u PLC
C6 3 loai den bdo hoat dong:

= Run/stop: den xanh/den vang bdo hiéu PLC dang hoat dong/dung hoat dong
» Error: dén bdo 16i
= Maint: dén bao khi ta budc (Force) dia chi nao d6 1én 1
C6 2 loai den chi thi:
¢ Ix.x: chi trang thai logic ngd vao.

e Qx.x: chi trang théi logic ngo ra.

1.5.4. Bo nhé PLC
PLC thuong yéu cau bd nhd trong cic trudng hop: 1am bo dinh thoi cho céc

kénh trang thai I/O. Lam bd dém trang thai cdc chiic nang trong PLC nhu dinh thoi,
dém, goi cdc Relay.

Moi 1énh ctia chuong trinh ¢6 mét vi trf riéng trong bo nhd, tat ca cdc vi tri
trong bd nhé déu duoc ddnh sb, nhirng ) nay chinh 1a dia chi trong bo nhé. Dia chi
ctia timg 6 nhd s& dugc tro dén bai mot bo dém dia chi nam bén trong bd vi xur 1y.
B vi xtr 1y s& ¢4 gid tri trong bd dém nay thém mot trude khi xir 1y 1énh tiép theo.
V&i mot dia chi méi, ndi dung ctia 6 nhé twong tng s& xuat hién & dau ra, qud trinh
nay goi la qua trinh doc.

Bd nhd bén trong ctia PLC duogc tao bdi vi mach ban dan, mdi vi mach nay co
kha nang chira 2000-16000 dong Iénh tuy theo loai vi mach trong PLC céc by nhd
nhu RAM va EPROM déu duoc sur dung

+RAM c6 thé nap chuong trinh, thay doi hay xo4 bo ndi dung bat ki lic nao,
ndi dung ctia RAM s& bi mat néu ngudn dién nudi bi mat. D¢ trdnh tinh trang nay

cic PLC déu duoc trang bi pin khd c6 kha ning cung cap ning luong dy trir cho
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RAM tir vai thdng dén vai nam. Trong thuc té RAM dugc dung khdi tao va kiém tra

chuong trinh. Khuynh huéng hién nay dung CMOSRAM do kha néng tiéu thy thap

va tudi tho cao

+EPROM 1 b nhd ma nguoi st dung binh thudng c6 thé doc chir khong ghi

ndi dung vao dugc, ndi dung cua EPROM khong bi mét khi mét nguén, no6 duoc

gan san trong mdy, da dugc nha san xuat nap va chura san h¢ diéu hanh. Néu nguoi

sir dung khong muén sir dung bo nhé thi chi ding EPROM gan bén trong PLC.
Trén PG c6 san chd ghi va xod EPROM

+EEEPROM lién két v6i nhitng truy xuat linh dong cia RAM va c6 tinh 6n

dinh. N§i dung ctia n6 c6 thé xod va 1ap trinh bang dién tuy nhién so lan la c6 gidi

han

1.6. Hé théng va bd nhé dong ho

General

» General
* FROFINETinterface
General
Ethernetaddresses
» Advanced
Interface options
» Realtime settings
Time synchronizmtion
» DIEIDQB
» A2
» Di4 signal board (200 kHZ)
» High speed counters (HSC)
} Fulse generators (FTOIPVN)
Startup
Cycle
Cormunication load
Systern and clock mermary
* Vieb server
Autornatic update
¥ Userdefined Wieb pages
Time of day
Protection
Connection resources
Overview of addresses

System and clock memory

System memory bits

@ Enable the use of system memory byte

Address of system memaory

Diagnostics

[1
E
E
E

Clock memory bits

E Enable the use of clock memaory byte

Address of clock memaory byte
(MBx):

zclock

zclock:

AT 5l
e
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Bién nhé tao xung clock
M10.0 (Clock_10Hz)
MI10. 1 (Clock_5Hz)
MI10. 2 (Clock_2. 5Hz)
MI10. 3 (Clock_2Hz)
MI10. 4 (Clock_1. 25Hz)
M10.5 (Clock_1Hz)

M10. 6 (Clock_0. 625Hz)

7 (Clock_0. 5Hz

MI10.

WDB1
"IEC_Counter_0_
DE"

fog T} %Q0 0
"Clock_5HZ" Int "Tag_1"
cu Q { )

o
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CHUONG 2: GIOI THIEU PHAN MEM TIA PORTAL V11

2.1. Kétndi CPU qua giao thirc TCP/IP

Taora 1 PROJECT S7-1200:
o 1:Tao 1 project moi
o 2:BDattén cho Project
o 3 : Xac nhén tao Project.

1 :Clle Tokally I Z:T}’pe

Croate now proje

: e ira—
Ope n existing project

Fath.  DACOLMKIUIBCETIC . ..

Author  WELLOHIE
CornrnEnt

HELTERISIE

3:Click

Installed products

Help

3 Click

Star = Add new devioe

@ how all devices Dwvice name

@ Add now device |

-_mnc
- Tl SIMETIC 57-1200
m
PO CRIAzIC
SIMATIE PLE [ R TR

b o CPUIZI4E |
I Wnspecrhc OFL 200

mmgmml 4:Click



2.2. Chu hinh CPU

* | 7] Projectl
ﬁ""ﬁ.dd new device
EETJ Devices & networks
w [ PLC_1 [Unspecified CPU 12 _.
[h‘ Device configuration
% Online & diagnostics
- r:EL Program blocks
K ~Add new black
3 Main [OB1]

Project2>PLC_1

P

|E Topology view Hgﬂ-h Network view
FlZFEY

$7-1200 rack

The device is not specified.

= Flease use the Hardware catalog to specify the CPU,
=+ or detect the configuration of the connected device.

<]

H

rdware detection for PLC_1

Type of the PGIPC interface:

[W_FniE

-]
PGIPC interface: I 1

Accessible devices in target subnet:

Device Device type Type Address MAC address

Online status information:

;-5' Startscanning...

=¥ Scanning for sccessible devices on the selected network.

‘ | Cancel
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57-1200 rack

simcns:

|; Topology view ”ﬁﬂh Network view |mf Device view L
)

f="1

2.3.

U Siemens - tu

Project Edit View Insert Online

Options  Tools  Window

G R svepiee & ¥ R X 02 5B EH B R Y coonine I cootiie fp B ¥ (1)

Dia chi IP mic dinh cia PLC S7 1200

—a X

Totally Integrated Automation
PORTAL

Portal view

Devices [ Topology view [y Network view |[IY Device view || Options (2]
= =
GO 2 |t [ s @4 [100% 5] =) =]
571200 rack [ *| v |catalog H
-0l | 3
[ Add new device 8
B Devices & networks [ Filter 3
» [ PLC_1 [CPU 1214C DE/DEIDC] < =
» (5 commen data » [ signal board ||
» (5] Documentation settings » [l Communications boards W
» [{@ Languages & resources > [@o o
» ligh Online access. < S [>/8] » moe =
» 5 SIMATIC Card Reader » [@oing B
- » A H
| el Properties  [*tdinfo & | &) Diagnostics | vl =
General » [@AavRQ =
[ Details view General Subnet: | ot networked =] [~] * @ communications modules =
Eifiere SEdieases 4
prme— » Advanced E
— Interface options [
Add new device 1P protocol
» Realtime settings I
I Devices &networks i
P Time synchroniz tion @ SetiP address inthe project 3
B Commondam i &
B g
% Documentation setings Subnetmaskyl [ 255 . 255 . 255 . 0
Languages & resources -
PR () use IProuter
Routeraddress: | 0 0 ] o
O SetlIP address using a different method
[« | > [Information

- 10 W) zsiem

@ Set|Paddress in the project

IPaddress: | 192 .168 .0 .1 |

subnet mask: | 255 . 255 . 255 . 0 |
D Use IF router

Router address: | 0 .0 .0 .0 |
O Set|Paddress using a different method
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2.4. Cip dia chi IP cho PC hoic Laptop
= Pé 1ap trinh SIMATIC S7-1200 tir PC, PG hay Laptop, cin mot két ndi
TCP/1P.
= Pé PC va SIMATIC S7-1200 c6 thé giao tiép véi nhau, diéu quan trong 1a
cdc dia chi IP cua ca hai thiét bi diéu phai phtt hop voi nhau.
= Ciéc budc thiét 1ap IP cho mdy tinh:
> Chon Network connections/ Properties ctia két ndi mang LAN (Start
— Setting — System control — Network connections — Local Area
Connection — Properties)
» Chon ‘Properties’ tu ‘Internet Protocol (TCP/IP)’ — (Internet
Protocol (TCP/IP) — Properties).
> Thiét lap IP address va Subnet screen form, va chép nhan voi OK (—
Use the following IP address — IP address: 192. 168. 0. 99 — Subnet
screen 255. 255. 255. 0 —» OK — Close).

Internet Protocel Wersion 4 (TCP/IPv4) Properties &lﬂ—hJ

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IP address: 192 . 168 . 0 . 20
Subnet mask: 255 .255 .295. O
Default gateway:

Obtain DNS server address automatically
(@) Use the following DMNS server addresses:

Preferred DMS server:

Alternate DMS server:

[ validate settings upon exit

I|_ [ ok || cancel |
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2.5. Két néi may tinh véi PLC

€D AutoBase

C3u hinh két néi truc tiép

Autobase Server

(192.168.0.1)

S7 1200 (192.168.0.3)

€® AutoBase

Cau hinh két néi trong mang LAN

Autobase Server

S7 1200 (192.168.0.4)
S7 1200 (192.168.0.3)

S7 1200 (192.168.0.2)

@@ AutoBase

Cau hinh két néi trong mang Internet

'~ Autobase Server

gter )D ((( 7‘!§:;u$er Area 1
< /f )D ((( 7,__.‘_;”?” Area 2
Internet Network ~ — ))) ((( g j‘ju":ﬂ;ﬁ Area 3

(Private/Public Line)

s ) (—P—
))> <(( o Rousar e ealE

—



2.6.

2.7.

2.8.

=l

n"'Add new device
EE'b Devices & networks
~ [l PLC_1 [Unspecified CPU 12__.

Két noi Profinet

/

IﬁE“

Mat khéu bao vé cho CPU S7-1200

General

General

PROFINETinterface
DIBIDQE

Al2

D14 signal board (200 kHz)
High speed counters (H5C)
Pulse generators (FTOIFWM)
Startup

Cycle

Comrnunication load

v rwrowrowrwow

System and clock memory
Web server
Time of day

-

Protection
Connection resources
Overview of addresses

Protection

() Ma protection
O Wirite protection

(@) wiritefread pratection

Password for read/write access

Password: ‘

Confirm password: ‘

Khéi tao bang tag méi

Coé 2 cach:

1.Tao bang tag

Project2

H\’ Device configuration
4/ Online & diagnostics
~ .5 Program blocks
K’ Add new block
2 Main [OB1]
}» - System blocks
» [ Technological objects
» External source files
'm FLCtags
45 showallags
& add new tag table
I LR o]
Watch and force tables
203 Program info
5] Text lists

» [l Local modules =

» [g§ common data
» [5]) Documentation settings

[=
[T

[p]

=
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Default tag table
|Name |Data ype Address |REI,am |\r|5|ble.. ‘AC(.E... |Comment

1 N @ sTarT Bool %0.0 0O M ™

la moo Bool %000 B M @&

@ sToF Bool %I0.1 B M @&

@ LiGHT Bool %Q0.0 = M &

@ MoToR Boal %Q0.1 0 M @&

| |<}'-.dd news O

|

|



- Network 1:

Comment
HlOD Flll FhOLD
“START" “STF” Moo
J 'l 1
LI | I A} !
FhDD
“wod
] L
1T
- Network 2: ..
Comment
DB
"IEC Timer_0 DE"
%MOLO TON %000
WMo Time “LIGHT™
— —n : { )
T£106 —FT ET —...
pd ? Y . kd
1. Kéo tha vao dia chi plc

- W o
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2.9. Khoi chwong trinh

Rdd new block

Mame:

Bloc_1
Language: LAD -
% Mumber: :
Organization () Manual
block
@ Autornatic
Block access: @ Optimized
EB (") standard - compatible with 57-300/400
Function block
Description:
t Functions are code blocks or subroutines without dedicated memory.
FC
Function
e
Data block
More.

» Additional information

@ s nemand oo

2.10. Khoi to chirc OB — Oganization Blocks

1. Oganization blocks (Obs): la giao di¢n gitra hoat dong h¢ théng va
chuong trinh ngudi diing. Ching duoc goi ra boi hé thdng hoat dong va
diéu khién theo qua trinh:
= Xu ly chuong trinh theo chu ky.
= Bio dong — kiém sodt xtr Iy chuong trinh.
= Xir 1y 16i.

2. Tiy chon khéc nhau dé st dung khdi OB trong chwong trinh:
= Startup OB, Cycle OB, Timing Error OB and Diagnosis OB.
= Process Alarm OB and Time Interrupt OB.
= Time Delay Interrupt OB.

3. Ham chuc nang — Function

4. Functions (FCs) 12 cdc khdi ma khong can bo nhé. Dit lidu cua céc bién
tam thoi bi mat sau khi FC dugc xir Iy. Céc khéi dit lidu toan cau c6 thé

duoc st dung dé luu trit dit liéu FC.



5. Functions c6 thé dugc st dung véi muc dich:

= Tra lai gia tri cho ham chuc nang dugc goi.

Page 120

* Thuyc hién cong nghé chuc ning, vi du: diéu khién ri€ng véi cac hoat

dong nhi phan.

= Ngoai ra, FC ¢6 thé dugc goi nhiéu l1an tai cic thoi diém khéc nhau

trong mot chwong trinh. Piéu nay tao diéu kién cho lap trinh chirc

nang lap di 1ap lai phtrc tap.

/
v‘-‘_‘_‘_‘_'_""‘-'—---__

/
‘-‘-‘_‘_‘-‘_‘_‘_‘"‘H—H

OB1

FB 22, DB 201
FB 22, DB 202

FEB 22, DB 203

FB 22

FE 1

FC1

DE 201
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CHUONG 3: TAP LENH CO BAN CUA PLC S7-1200

3.1. Cac tap Iénh co ban
3.1.1. Céng tic va cudn coil
. Tham |Kicuddt |
Ky hiéu , _ Miéu ta
sO liéu
Cong tic
Cong tac thudng déng hay thuong md. Céc
"IN viing nhé ¢6 thé st dung la I, Q, M, D.
— = Dé c6 thé doc ngay lap tirc ngd vao c6 thé sir
IN BOOL s At LA
ngd vao vat ly thay vi bién qué trinh.
N
_M_
Lénh logic NOT
—{NOT|- | IN/OUT | BOOL bdo trang thai ngd vao/ra
Cuon coil
"oyt Trang thai ngd ra 1a két qua xtr 1y cua phép
— ouT BOOL )
toén logic
"ouT" ,
— ouT BOOL bao két qua ngd ra cia phép toan logic.
3.1.2. Lénh Set va Reset
Tham | Kiéu dit
Ky hi¢u ) ) Miéu ta
sO liéu
Lénh Set va Reset 1 bit
"o Khi 1€nh Set dugc tic dong thi dia chi
—{S}— OUT | BOOL
ngo ra s& dugc dat [én 1.
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"out
—R—

OUT | BOOL

Khi 1€nh Reset dugc tdc dong thi dia chi

ngo ra s& dugc tré vé 0.

Lénh Set va Reset nhiéu bit

Khi 1énh SET_BF dugc tdc dong, mdt

_¢sEDrU_TnFH OUT |BOOL chudi gdm “n” bit s& duoc dat 1én 1 bat
dAu tai dia chi OUT.
T Khi 1énh RESET_BF duoc tic dong, mdt
—{RESETBF ]| | OUT |BOOL chudi gdm “n” bit s& dugc trd vé 1 bt

et

déu tai dia chi OUT.

Lénh SR va RS fliplop

'”-;UST" S1,R | BOOL
Jn Mach chot RS uu tién Set
=151 i~ | OUT |BOOL
L R,S1 |BOOL ,
-4 Mach chot SR uu tién Reset
“f%F louT |BOOL
3.1.3. Lénh nhin biét xung canh Ién P va xung canh xudéng N
. Tham | Kiéu dit .
Ky hiéu . Miéu ta

SO liéu

Nhan biét xung canh Ién va canh xuong

e

—{F— |IN BOOL

"M_BIT"

Phét hién sy thay doi trang théi cua 1 tin hiéu
van hanh (IN) tir 0->1 (Thay doi trang thai tin
hiéu phia truéc khong anh huong gi dén IN).
Khi d6 ngd ra muc 1, tat ca truong hop con lai
déu muc 0. trang théi cia IN s& duoc luu trix

trong “M_BIT*
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Phat hién su thay doi trang théi cua 1 tin hiéu
van hanh (IN) tir 1->0 (Thay doi trang thai tin
N hiéu phia truéc khong anh huong gi dén IN).

o L] o IN BOOL ,

“W_BIT" Khi d6 ngd ra mirc 1, tat ca truong hop con lai
déu mure 0. trang thdi cua IN s€ dugc luu triv
trong “M_BIT*

Néu c6 sy thay doi tai RLO tir 0->1 thi bién nhé
"ouT" ~ A .
OUT s€ dugc set 1én 1 cho 1 chu ky chuong
—{P— |OUT |BOOL o
“M_BIT" trinh cac truong hop con lai OUT déu bang 0,
M_BIT luu lai trang thai cua OUT
Néu c6 su thay doi tai RLO tir 1->0 thi bién nhg
"ouT" N A .
OUT sé& dugc set 1én 1 cho 1 chu ky chuong
—{NF— |oUuT |BOOL . o
"M_BIT" trinh cac truong hop con lai OUT déu bang 0,
M_BIT luu lai trang thai cua OUT
Lénh P_TRIG va N_TRIG
Khi ngd vao clk c6 sy thay doi trang thdi logic
b TRIG tir 0->1 s& phét ra 1 xung dong thoi trang thai
TS BOOL
MET cua tin hi¢u lic nay sé dugc Iuu lai vao
(GM_BIT‘C
Khi ngd vao clk c6 sy thay doi trang thdi logic
NTRIG tr 1->0 s€ phat ra 1 xung déng thoi trang thai
0 BOOL
"M_BIT" cua tin hi¢u lic nay s€ dugc luu lai vao
(GM_BIT‘C
3.2. LENH TIMER

Str dung 1€nh Timer dé tao 1 chuong trinh tré dinh thoi. S lugng cia Timer

phu thudc vao ngudi sit dung va sd luong viing nhd cia CPU. MGi timer sit dung 16

byte IEC_Timer dir liéu kiéu cau triic DB. Setp 7 ty dong tao khdi DB khi 1iy khoi

Timer.

Kich thudc va tAm cta kiéu dit 1iéu Time 32bit, luu trit 12 dit liéu Dint.
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Tham s6 Kiéu dit lidu Miéu ta

N Bool Ngd vao cho phép timer
hoat dong

R Bool Reset timer

PT Time Thoi gian dat trudc

Q Bool Ngo ra

ET Time Thoi gian thuc hién

3.2.1.Timer TP-Timer tao xung
Timer TP tao mot chudi xung vé6i do rong xung dit trude. Thay ddi PT, IN

khong anh hudng khi timer dang chay.
Khi dau vao IN duoc tdc dong vao Timer sé& tao ra 1 xung c6 d6 rong bang thoi gian

dat PT.

L4 Network 1: ..
Comment
YDB4
"IEC_Timer_0_DB_
3
%0 .1 ™ %000
*Tag_1" Time *Tag_2"
] |
{ | I Q { )}
T#100MS — PT ET

PT PT | | PT |
I
ET
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3.2.2.Timer TON - Timer tré swon 1én cé nhé.

Khi ngd vao IN dugc tdc dong va duy tri trang théi lién tuc véi thoi gian hon
thoi gian dt thi ngd ra Q s& chuyén 1én mirc 1. Khi ngd vao ngimg tic dong thi
reset va dung hoat dong Timer.

Thay d6i PT khi Timer dang chay khong anh huéng téi Timer

- Network 1: ..

Comment
WDEB3
"IEC_Timer_0_DB_
o

%0 .1 TON %00.0
“Tag_1" T "Tag_2"

] L
1 T Ir Q { }

T#100MS — PT ETe ...

ET

Tham |Khai | kiéu dir
, ) Vung nhé Mo ta
sO béao liéu
IN Input BOOL |1LQ,M,D,L Ngo vao
LQ,M,D,Lor ] ,
PT Input TIME Gid tri cua tham s6 PT phai
constant
la tich cuc
Dau ra dugc thiét 1ap khi
Q Output | BOOL |1,Q,M,D, L . ‘
thoi gian PT heét.
ET Output | TIME |1,Q,M,D,L Gia tri thoi gian hi¢n tai




Page 126
3.2.3.Timer TOF - Timer tré swon xudng
Khi ngd vao tic dong thi timer s& tic dong va tiép diém thuong hé cia timer s&
chuyén trang thai 1én 1. Khi ngd vao ngimg tac dong thi sau khoang thoi gian PT thi
timer s€ ngung tic dong

- Network 1:

Comment
*DB6
“IEC_Timer_0_DB_
5
%01 TOF %Q0.0
*Tag_1" Time "Tag_2"
{ | IN Q { )
T# 100MS — PT DO
ET="Tag_5"
IN
Q
PT ‘ PT
ET
FT T

3.2.4 Timer TONR - Timer tré swon lén c¢6 nhé

Khi tong thé tac dong ctia ngd vio 16n hon hay bang thoi gian dit PT thi Timer
s& duoc tac dong va tiép diém thuong mé cua Timer s& chuyén 1én mirc 1. Va khi
trang thdi Reset ciia Timer bi tdc dong thi Timer ngirng hoat dong va bi Reset lai.
Vi du:



- Network 1: .
Comment

%01
*Tag_1"

— ———m

W0 .2
*Tag_3"

—— ——=

T#100MS — PT

3.3 Counter

WDBS5

"IEC_Timer_0_DE_

4

TONR
Time
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%00
*Tag_2"

WMD18
ET—"Tag_4"

L 7

Lénh dugc dung dé diém céc su kién ¢ ngoai hay céc su kién qua trinh ¢ trong

PLC. Mbi Counter sir dung cAu tric luu trit cua khéi dir liéu — DB — dé 1am dit liéu

ctia Counter. Step 7 tu dong tao DB khi 1ay 1énh.

Tham s6 Kiéu dit liéu Miéu ta

CU, CD Bool DPém Ién hay dém xuodng

R Bool Reset gid trj dém vé 0

LOAD (CTD, CTUD) Bool Load gid tri dat trude
SInt, Int, DInt, Ulnt, y

PV Gia tri dem dat trudc
Ulnt, UDInt

Q, QU Bool Mtc 1 néu CV>=PV

QD Bool Mtc 1 néu CV<=0
SInt, Int, DInt, Ulnt, y

CV Gia tri dém hién hanh
Ulnt, UDInt

3.3.1 Counter dém lén — CTU
Gid tri bo dém CV ting 1én 1 khi tinh hiéu ngd vao CU chuyén tir 0->1. Ngo ra

Q tac dong 1én 1 khi CV>=PV. Néu trang thai R = reset dugc tdc dong thi bd dém

Cv=0
Vidu:



"CTU_DB"
CTU
"Tagln_1* INT "TagCut”
|1 cu Q ——o -
“Taglh_2"
E 23 oY —"Tay_Cw"
“Tag_PW"—— py

3.3.2 Counter dém xuéng — CTD
Gid tri bd dém CV duoc giam 1 khi tinh hiéu ngd vao CD chuyén tir 0->1. Ngd

ra Q tic dong 1én 1 khi CV<=0. Néu trang thai Load dugc tdc dong thi CV = PV.

o

LOAD

“CTD_DB"
CTD
“Tagln_1" IMNT
1 D ]
"Tagln 2"
K F Y
“Tag_PW"— py

——"Tag _Cw™

TagOut”
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333 Counter dém lén xuéng - CTUD

Gié tr1 bd dém CV duogc tang 1én 1 khi tin hi¢u ngd vao CU chuyén tur 0->1.
Ngd vao QU duogc tdc dong 1én 1 khi CV>=PV. Néu trang thai R = Reset dugc tac
dong thi bd dém CV = 0.
Gid tri b dém CV duoc giam 1 khi tin hiéu ngd vao CD chuyén tir 0->1. Ngb ra
QD dugc tac dong 1én 1 khi CV<=0. Néu trang thdi Load dugc tic dong thi CV =
PV.

"CTUD_CE"
CTUD

Tagln_1" IMNT “Tag Out”

{ cu o pb——-—-
Taglh_2"

| { CD QD —"TagCut _GD"
"Taglh_3"

4 R OV —"Tag_CW"
"Tagln_4"

| 1 LOAD

“Tag_PyW'— Py

CD::!-\_H
A I N

ST B o N N M

L] " | )
LOAD : - . ' 1
' [}

3.4 SO SANH

3.4.1. Lénh CMP

So sénh 2 ki€u dir liéu giong nhau, n€u I€nh so sanh thoa thi ngd ra sé la murc 1
= TRUE.
Kiéu dix liéu so sdnh la: Sint, Int, Dint, USInt, UDInt, Real, Lreal, String, Char,
Time, DTL, Constant.
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LAD
"M
—
"2
C4c kiéu so sanh:
== IN1 =1IN2
<> IN1 #1IN2
>= IN1 >=1IN2
<= IN1 <=1IN2
> IN1 > IN2
< IN1 < IN2
3.4.2 Toan hoc
3.4.1 Lénh toan hoc
CALCULATE
IMT
“Tag_Input ™ “Tag _Cutput™
= ((IN1+IN2)°‘IN3)J’IN4ENO
“Tag_Walue_1"— I ouT |- "o _Resut”

“Tag_Walue_2"— N2
"Tag_Walue_3"— N3

Tag_Walue_4"—] IMN4

Cong dung: thuc hién phép todn tir cidc ngd vao IN1, IN2, IN(n) theo cong thuc
OUT-=...(do minh nhap vio bang cich nhip vao 6 chinh giita khoi) roi xuat két qua

ra ngd ra OUT. Céc thong s6 ngd vao dung trong khdi phai chung dinh dang.

3.4.2 Lénh Céng, Trir, Nhan, Chia
CAu tric tap 1énh Cong, Tru, Nhan, Chia:

e Lénh Cong ADD :OUT = INT1 + IN2
e Lénh Trir SUB :OUT =INTI - IN2
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e Lénh Nhan MUL : OUT = INT1 * IN2
e Lénh Chia DIC : OUT = INT1 /IN2
Tham s6 IN1, IN2 phai cling kiéu dif liéu ( SInt, Int, DInt, USInt, Ulnt, UDInt,
Real, LReal, constant).
Tham s6 OUT c6 kiéu dit liéu 1a SInt, Int, DInt, USInt, Ulnt, UDInt, Real.
Tham s6 ENO = 1 néu khéng c6 18i xay ra trong qud trinh thuc thi. ENO = 0 néu

c6 101 xay ra.

Trang _
i Miéu ta
1 Khong c6 16i
0 Kéu qua todn hoc ndm ngoai pham vi cua kiéu di liéu.
0 Chia cho 0. (IN2 =0)
Real/LReal: néu mot trong nhitng gia tri dau vao 1a NaN (not a
0 number — khong phai 1a s6) sau d6 duoc tra vé NaN.
ADD Real/IReal: néu ca hai gid tri IN va INF c6 dau khdc nhau, dy
0 1a mdt khai bao khong hop 1€ va dugc tra vé NaN.
SUB Real/LReal: néu ca hai tri IN va INF ciing dau, ddy 12 mot khai
0 béo khong hop 1& va dugc tra vé NaN
MUL Real/LReal: néu mot trong 2 gi4 tri 12 0 hodc 1a INF, day 1a
0 khai bdo khong hop 18 vd duoc tra vé NaN.
DIV Real/LReal: néu cé hai gié tri IN bang khong INF, day 1a khai
0 bdo khéng hop 1 va duoc tra vé NaN.

20D
‘ “Tagin™ INT “Tag Out™
| | EN END (%) I
‘ “Tag_Waluel™ 1K
“Tag_value2“—] |12 ouT “Tag _Pesult”




sUB
‘ “TagIn™ iy “Tag Out™
N EN ENG (%) |
‘ "Tag_value1*— I
"Tag_value2"— [ M2 ouT “Tay _Resutt”
MUL
‘ “Tagin™ REAL “Tag Out™
N EN  ENO (5 I
‘ “Tag_Waluel"—— | ri
“Tag_value2“—] |12 ouT “Tag _Pesult”
Dl
‘ “Tagn® REAS TagOut
| | EM EMO {5} I
‘ "Tag_Walue!™—— | k1
“Tag_value2“—] | ouT T _Pesult”

3.4.3 Lénh pht dinh
Lénh NEG dao nguoc ddu hiéu s6 hoc ctia gid tri & trong tham sb va luu trit

cdc két qua trong tham s OUT.
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MEG
‘ "Tagln® REAL "Tagout”
P EM EMO 0
‘ "Tagln Malue” — 1M OUT — "TagOut_Walue”
Tham » _ _
i Kiéu dir liéu Miéu ta
sO
EN Bool Cho phép ngd vao
ENO | Bool Cho phép ngo ra
IN SInt, Int, DInt, Real, LReal, constant. Todn tir dau vao
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OUT | SlInt, Int, DInt, Real, LReal. Toan tir dau ra

Trang thai cua ENO
> Néu ENO = 1 : khong c6 16i
> Néu ENO = 0 : két qua gi4 tri nam ngoai tam gi4 tri ciia kiéu dir licu.

3.4.4 Lénh tang, giam

IMC

INT
"Tagln_A" "Taglh_2* "Tag Ot
| | =

| | | T EN EMNOpF— J—|

"Tag_Inowt” — |\t

Tang gid tri kiéu s interger 1én mot don vi. IN_OUT + 1 = IN_OUT

DEC

IMNT
"Tagln_ 1" "Tagln_2" Tag ot
] L =

| ! | [ EM ENOfF— )—|

Tag_Inout” — |\ ypouT

Giam gid trj kiéu s interger xuéng mot don vi. IN_OUT - 1 = IN_OUT

Tham sé | Kiéu dir liéu Miéu ta

EN LQ.M,L,D Cho phép ngd vao
Slnt, Int, DInt, USInt,

IN/OUT Todan tor ngd vao vara
UDInt
LQ,M,L,D Cho phép ngo ra

ENO 1 Khong c6 161

K&t qua gid tri nam ngoai tam

gid tri cua kiéu dir liu




3.4.5. Lénh gia tri tuyét ddi
Tinh gid tri tuyét ddi cua mot sd nguyén hoac s6 thuc cua tham s IN va luu

tre

két qua vao tham s6 OUT
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AES
| "Tagln™ REAL "Tag Ot
‘ | ER ENO f—o i
"Taglh_Walue”™—— 1M QuT "TagCut _Value™
Kihiéu | Tham sb Kiéu dit liéu Miéu ta
EN LQ.M,L,D Cho phép ngd vao
IN SInt, Int, DInt, Real, LReal | Toén t& ngd vao
ouT SInt, Int, DInt, Real, LReal | Todn tr ngd ra
ENO LQ,M,L,D Cho phép ngd ra
3.5. Dichuyén Move
4.5.1. Lénh di chuyén Move
‘ Taglr MO E TagCut™
| EN ENO ——(
‘ "Tagln_Walue™ — [n CUT "Tag Cut _Value™
EN LQ,M,D, L Cho phép ngd vao
ENO LQ,M,D, L Cho phép ngod ra
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IN I, Q, M, D, L or constant Nguén gid tri

OUT1 LQ,M,D,L Noi chuyén dén

Ban c6 thé sir dung 1énh Move dé chuyén céc ndi dung cua mot todn hang IN
dau vao cho hoat dong ctia OUT1 dau ra.

3.5. 2Lénh Block Move:

‘ Ralh 17 Tgn 2 | MOVE_BLK Tag Lt
| | || EN  ENO}—— ¢ °

#a_array[2]— 1M QUT F—=#b_anay[l]

“Tag_Court™ —] COUNT

Ban c6 thé sir dung 1énh MOVE_BLK hoat dong d¢ sao chép cic ndi dung cta
mot vung nhé (ving nhé nguén) dén mot khu vuc bd nhd xac dinh khéac. S6 lugng
cdc gid tri dé duoc sao chép vao khu vie muc tiéu duge quy dinh trong tham sé
COUNT.Tham s6 IN quy dinh gid tri bat dau sao chép cua viing nhé ngudn. céc
hoat dong sao chép duoc thuc hi¢n theo hudng ting dan cdc dia chi.

4.6. Lénh CONV

SO
Tagn” INT  to  DINT TagOut”
— Em ENO b }—|
"Tagln_value™— IM OUT —"TagOut_Value”

Chuyén ddi tir kiéu dit liéu nay sang kiéu dit lidu khac.

Tham s6 | Kiéu dir li¢u Miéu ta

Byte, Word, DWord, SInt, USInt, Int, DInt,
IN Gié tri ngd vao
UDInt, Real, LReal, Bcd16, Bcd23
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ouT

Byte, Word, DWord, SInt, USInt, Int, DInt,
UDInt, Real, LReal, Bed16, Bed23

Gia tri sau

chuyén doi

3.6 Lénh toan tir word logic

3.6.1. Lénh AND:
A
‘ Tagln” WoRD
| | Enr ERC
‘ "Tag_Walue1™ | T
Tag_Walus2 ™ | 2 ouT

"Tag Cut”
——— —]

"Tag_Result”

Cong dung:1énh AND dé két hop cdc gid tri ¢ ngd vao IN2 theo cic bit twong

g v6i nhau boi AND logic va xuat két qua tai OUT.

3.6.2 Lénh OR:
OR
‘ Tag In*” WORD
| ] En EMO
‘ “Tag_Waluet™ 1§l
"Tag_Walus2™ | L2 ouT

Tagout”
——— —]

"Tag_Fesult™

Cong dyng: 1énh OR dé két hop céc gid tri & ngd vao IN1 va gid tri ngd vao IN2

theo cdc bit twong tmg voi nhau boi OR logic va xuat két qua tai OUT.

Béng trang thdi cua logic OR:

X1 X2 Y
0 0 0
0 1 1
1 0 1
1 1 1
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3.6.2 Lénh XOR:
XOR,
‘ “Tagln® W ORD “Tagout”
| | EM ERC { -
‘ Tag_Walue] ™ I
"Tag Walue2 ™ b2 ouT "Tag_Result”

Cong dung: 1énh XOR dé két hop cdc gid tri & ngd vao IN1 va gid tri ngd vao

IN2 theo céc bit twong (mg v6i nhau béi XOR logic va xuat két qua tai OUT.

3.7 By dém tdc do cao (High Speed Counter)
CPU cho phép ban cAu hinh 1&n dén 6 bo dém tdc dd cao

Description Default Input Assignment Function
HSC1 Built In {10.0 10.1 10.3
or Signal Board |14.0 14.1 14.3
or monitor PTO 0' [PTO 0 Pulse PTO 0 Direction
HsC HSC: . Built In [10.2 0.3 10.1
or signal board |14.2 14.3 14.1
or monitor PTO 11 [PTO 1 Pulse PTO 1 Direction
HSC32 Built In [10.4 10.5 10.7
HSC4? Built In [10.6 0.7 10.5
HSCA4 Built In 11.0 1A 1.2
or Signal Board |14.0 4.1 14.3
HSCE * Built In 11.3 114 1.5
or signal board |14.2 14.3 14.1
Mode | Single-phase counter with internal | Clock - - Count or Freguency
direction control Reset Count
Single-phase counter with external | Clock Direction - Count or Freguency
direction control Reset Count
Two-phase counter with 2 clock Clock up Clock down - Count or Freguency
inputs Reset Count
A/B-phase quadrature counter Phase A Phase B - Count or Freguency
Phase Z Count
Monitor pulse train outputs (FTO)! [ Clock Direction - Count
High-speed counter Data type Default address
HSC1 Dint 1D1000
HSC2 Dint 101004
HSC3 Dint 101008
HSC4 Dint ID1012
HSCS Dint ID1016
HSCE Dint 101020
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b General

» PROFINET interface
» DNADON0

b A2

¥ High speed counters (HSC)1
High speed counters (HSC)2
High speed counters (H5C)3
High speed counters (HSC)4
High speed counters (HSC)5

» High speed counters (HSC)6
» Fulse generators (FTOIPWM)

Startup

Time of day

Frotection

System and clock memaory

Cycle time

Communication load

Overview of /0 addresses

C

Function

Resetto initial values
Event configuration
Hardware inputs

1i0 addresses
Hardware identifier

Hardware identifier

Generel Reset to initial val
Function € fnitia
Event configuration

Hardware inputs

1i0 addresses

hchehgh %]
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General

General
Function
Resetto initial values

Hardware inputs

110 addresses
P Counter value equal to refg
Hardware identifier

External resetd

3. 8. Doc tin hi¢u Analog.

3.10.1. NORM_X: Normalize

1.0
ouT
0.0 -
T
/ MIN MAX
WALUE
NORM_X
Tagln® [DINT | to [REAL | TagOut*

— {en ENO |———{57—]
Tag_MIN—] MIN ouT |—"Tay_Resuit"
Tag_Value” — WALUE
"Tag_MART — pqaw




Parameters Operand Value
MIN Tag_MIN 10
VALUE Tag_Value 20
MAX Tag_MAX 30
ouT Tag_Result 05
3SCALE_X: Scale
AX
ouT
MM
T
/ 0.0 10
VALUE
SCALE ¥
‘ Togh REAL to DINT TagOut”
| '} EN ENO ———(5—]
Tag_hIM~ R QUT +—"Tag_Result”
Tag_Walue” — VALUE
"Tag_ AR ] pas

The following table shows how the instruction works using specific operand values:
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Parameters Operand Value
R Tag_MIM 10
WALUE Tag_Value 05
Tl A Tag_Max 30
ouT Tag_Result 20
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CHUONG 4: LAP TRINH PLC VA LUU PO GRAFCET
4.1 Gi6i thi¢u lap trinh lader

4.1.1 Ladder Logic (LAD) : 1a phuong phap 1ap trinh hinh thang, thich hgp
trong nganh di¢n cong nghiép.

LAD
L, S 1 ]
"y PE_ K
PB|1 PB2 K{I 11 Il"' F
— = - @ T —
K / K
| 11
- Network 1: .
Comment
%00 LALR %G00
"Tag_1" "Tag_3" "Tag_I"
{ | /1 { }
%000
“Tag_z"
] 1L
|
- Network 2: .
Comment
%02 %03 %01
Tag 4 "Tag_&" "Tag_5"
{ | /1 { }
%001
“Tag_5"
| 1
I |
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4.1.2 Gi6i thiéu 1ap trinh FBD (Flowchart Block Diagram)
La phuong phép 1ap trinh theo so do khdi, thich hop cho nganh dién tir s6.

- Network 1: ...
Comment

®I0.0 ®00.0

-

"T2g_ 1" —— "Tag_2

%01 5

"Tag 3" 32 E— b

- MNetwork 2: ...

Comment

==1
%I04
"Tag 7" —
%05 &
"Ta0 8" —i — %003
"Tag B°

%000 =

"Tag_2" e ik — -

4.2 Lwu do6 thuat giai

—— Start

Bl Thuye hién dong tic 01

—— Diéukién chuyéntiép

B2 Thuyc hién dong tac 02

! - 2 -
—— Diéukiénchuyéntiép

Bn Thue hién dong ticn

End
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CHUONG 6: MOT SO UNG DUNG PON GIAN

5.1. Piéu khién mé may dong co khong dong bd 3 pha roto long séc.

a. So do dong lyc:

5§ g
> > &
Jd
EERRS ----\--\\
r—
L
L
EE s s
M

b. Thiét b sir dung trong mach diéu khién gom cé
- 1 Aptomat
- 1 Nit mé may
- 1 nat dung

- 1 role nhiét



e B = T B e N

c. Bdng quy dinh cdc dia chi:

Default tag table
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Mame Data type Address Retain | Visible.. |Acces...
<l role nhiet Bool %I0.0 E E
-l Dung Bool 101 [+ [+
< mo may Bool %102 [+ [+
40 Tag_4 EBool %MO.0 [+ [+
<@ cuon dayk Bool %Q0.1 E E
<00 den bao Bool %Q0.0 E E
. <Add news =)
d. So do ket noi PLC:
24V
2R N7 g f oV
L+ 10.0 0.1 10.2 M
1M Q0.0 Q0.1 1L+
Dt (%) K1 24V
ov
Chuwong trinh diéu khién:
- Network 1: ..
Comment
Mo .0
%0.0 "Tag_4’ %001
“role nhiet” RS “cuon day K
= | R Q { }
|02
9o 1 “mo may” — 51 %Q0.0
"Dung” *den bao”
I 1 {
1 13 d
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5.2. Dio chiéu truc tiép dong co 3 pha roto roto long séc
a. So do dong luc

L1 .

z L
)

F2 .9 59 7

M

b. Thiét bi siv dung
1 Aptomat

1 Ntt mé mdy chiéu thuan

U
U
] 1 Ntt mé may chiéu nguoc
[ 1 nut dung

U

1 role nhiét

Bdng quy dinh cdc dia chi Vao/Ra

Default tag table
Name Data type Address Retain  Wisible.. Acces..
1 <@ role nhiet Bool %l0.0 E E
2 <@ Dung Bool %01 =l =]
3 <@ meo chieu thuan Bool %102 =) =)
4 <@ me chieu nguoc Bool %103 =) =)
5 <@ den bao nguan Bool %00.0 E E
6 < den bao quaythuan Bool %00.1 =] =]
7 <@ den bao quaynguoc Bool %0Q0.2 =) =)
8 <@ cuondayK1 quaythuan Bool %0Q0.3 E E
9 <@ cuon day K2 quay nguoc Bool %00.4 E E
10 <Add news =




So do két noi PLC:

C.
M| e | e
X7 B¢ B BN\ ov
L+[ 100 10.1 102 103 M
PLC
11\-[[ Q00 001 2 1L+

s1 Q) 52X s

&

W3 4o
24V

Chwong trinh diéu khién

Network 1:

Comment

w02
“mo chieu thuan®

_||_'-'.

®0.3
*mao chieu nguoc”

%l0.0
“role nhie®
] L

Network 2:

Comment

%I0_3
*mao chisu nguod®

_||_S

%l0_2
“rno chieu thuan®
1| R1

%I0.0
“role nhia®

MO0
"Tag 1

SR

MO0
"Tag_1"
SR

%001
“den bao quay
thuan"
O { 1
L] r
=004 %003
“cuon day K2 “cuon day K1
quay nguoc” quay thuan®
[ { v
11 1 r
%002
“den bao quay
nguoc”
{ 1
Q 1 !
%003 w004
"cuon day K1 “cuon day K2
quay thusn” quay nguoc
] { !
1 1 I
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b4 Network 3:

Caomment

%MOD.0 %000
"Tag 1" "den bao nguon”
1 1 I S r—
1 [ R, S —
M0 1

"Tag_2"

11

1

5.3. Khéi dong sao-tam giac
a. Mach dong luc

Li
L2
L3
N

L
e
e

[
1\




ERIRCUR S R

== - T |

-

b. So @6 diu néi PLC

24V grarT ov
) EL1
10.0 Q0.0 [ 1
RL2
— 10.1 Q0.1 L]
STOP RL3
10.2 Q0.2 —
ov — n PLC  1L+—— 24V
L+ 1M
¢. Bdng quy dinh cdc dia chi vao/ra
Default tag table
Marne Data type Address Retain  Visible.. Acces..
@ start Bool %I0.0 =] =]
<4 stop Bool %101 =] =]
<4 sao Bool %001 =] =]
<@ tam giac Bool %002 =] =]
<@ dén ddusac Bool %003 =] =]
<@ dén dau tam giac Bool w004 =] =]
<@ role trung gian Bool ﬂ =] =]
<Add new>
d. Chwong trinh diéu khién
Network 1: ...
Comment
%0.0 %0.1 %00.0
" start” " stop” “role trung gian®
]l L ] 7| { 1
11 d L
%00.0

“role trung gian®
]l L
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- Network 2:

Camment
%0Q0.0 %002 w001
“role trung gisn® “tam gisc” "s307
] | ] /| { L
LI | I-/I L] r
%003
“dén d3u sa0”
i \
L} r
%DB1
“|EC_Timer_0_DEBE"
TON %h0.0
Time "Tag_1"
5 e
TE205 — PT ET —...
- Network 3: ...
Comment
%00.0 %M0.0 %002
“roletrung gian® "Tag_1" “tam giac”
] | ] | { 1
11 L v v
®00.2 %004
“tam gisc " dén d&u tam
11 iac
L g
f !
] 7

5.4.  Viét chwong trinh thyc hién bat dén Q0. 0 sau khi cong tic I0. 0 bat sau
khoang thoi gian T0=10s.

hd Network 1: ...

Comment

%DE1
"|EC_Timer_0_DE"

®I0_0 %01 TOM MO0
" start” "stop(1)" Time *mi.0"
] L ] /| i 1
11 /l - Q 1 L
T#105 —FT ET

- Network 2: ...

Comment

“mb.0" “light”

| | —__—a

| 0.0 %00.0
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5.5.  Viét chwong trinh den giao thong véi dén xanh 20s, vang 3s, dén dé 10s.

r Network 1:

Comment
W0 .0 0.1 MO0
“ctart” "stop(1)* “m0.0"
{ | /1 { }
MO0
“mo.0"
1 1
1T
r Network 2: .
Comment
WDB2
"IEC_Timer_0_DB_
1
MO0 .0 %m0 3 TOM W01
“mo. Time Tsg_i
{ | /1 I Q { 1}
T#205% — PT ET
YM0_1 %000
*Tag_1" “light”
/1 { }




L4 Network 3:

Comment
%DE3
"IEC Timer_0 DE_
z
%ha 1 TON W02
“Tag_ Time “Tag_1"
|1 Iy
1k L < 1}
T#35 —FT ET
02 %001
Tag_1" “Tag_3"
1.1
11 { }
L4 Network 4: ...
Comment
%084
"IEC_Timer_0 DE_
b 2 TaN %MOLF
“Tag_2" Time “Tag_¥
1
1T IN < { }
T# 106 —FT ET
k] %002
Tag_¥ “Tag_5"
1./ I
11 LI |

5.6. Lap trinh cho bang tai

e. M0 td hoat djng ciia hé thong bing tdi

Bang tai thimg
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An ON BTI chay dua thiing vao. Khi thing dén S2 thi BT1 dimng. BT2

chay dua tdo roi vao thiing. Tdo duoc dém boi mot cam bién hong ngoai S1. Khi s6

tdo dua vao thing du 24 qua thi bang tai 2 dung. Tiép tuc bang tai 1 chay lai dé dua
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thiing tdo thanh phim ra ngoai va déngthiing tdo méi. Hé thong ty dong hoat dong

nhu trén cho dén khi 4n OFF thi dimg.

f. Luwu dé thugt gidi

BEGIN

—1— ON

[

BT1 chay

T
— S2
BT2 chay
BE:}————-BTlmmg
Counter (24)
—CT
b
ND

i

BT2 dimg

EN

g. so dé didu noi ple

START : RL1
F—ry | 0.0 Qo.o —
g1 y
e | 0.1 an.1 — - RL1 RL2
o PLC RL2 e —
I 10.2 Qo.2 S _—
STOF
—1| w3 Qo.3 —
220VAC
10.4 an.4
L+ 1L+ M1 A2
Saavoc)- M 1M




h. Bdng tags
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Name Data type Address Visible.. Acces..
1 <l start Bool %10.0 =) =]
2 4@ st Bool %101 =) =)
3 4@ s2 Bool %102 =) =]
4 40 bangtail Bool %Q0.0 =] =]
5 40 bangtai2 Bool %Q0.1 =] =)
6 <@ stop Bool %103 =) =)
7 m|Tag_1 | Bool %001 ™ ™
8 4@ Tag_2 Bool %02 =) =)
9 4@ Tag_3 Bool %03 =] =]
10 4@ Tag_4 Bool %00 =) =)
11 4@ Tag s Byte %NBO =) =]
12 4 Tag 6 Byte %QBO =] =]
. N
i. Chwong trinh
- MNetwork 1:
Comment
WO O
W0 .0 "Tag_4" U0 .0
start SR "bang tai 1~
{ | s Q {s }
W0 3 W01
“Tag_3~ “bang tai 27
| | {r}
W0 1
"Tag_1"
| | Rl
- Network 2: ...
Comment
%01
W0 2 Y00 “Tag_1" %0 0
Te2" "Tag_4" SR "bangtai 1"
{ | { | 5 Q {R}
%WMO 3 %R0 1
"Tag_3" “bang tai 2"
{ | R1 {s}
- MNetwork 3:
Comment
UDB 2
"IEC_Counter_0O_
DEB"
%01 W0 1 cTu Wm0 2
“Tag_1" 51T Int "Tag_2~
1 N cu 2 { )
ov—[ ]
%0 3
"Tag_3"
{ | R
24 — PV
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- Network 5: ..

Comment
W03
“stop” MOVE
| | EN ENO
B#16800 — IN B0
ouTl —"Tag_5"

UQBO
: OUTZ —"Tag_6"

57.  Bai tdp diéu khién dén giao thong.
Gia st can diéu khién dén giao thong tai nga tu giao 16 bang 1 cong tic gat
10.0. Trong d6
den X1 sang 4 giay, V1 sidng 2 gidy, X2 sdng 5 gidy va V2 sdng 2 gidy.
Quy tic chung:
D1 sing (giay) = X2 sang + V2 sdng = 7 (gidy)
D2 sang (gidy) = X1 sang + V1 sdng = 6 (gidy)

C6 nhitng trudong hop khéc do yéu cau thyc té ciia timg ngi tu.

 Time Control for Traffic Light | 33’_3

Y2(Graan) YWOi{Red)

1 Crellondd
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Cho giin db xung, hiy nhin xét va ghi tén cic dén twong img lén gian do xung

1

Chuong trinh chi hoat dong khi gat SW1 Ién muc 1.
Viét chuong trinh diéu khién cdc den trén chay theo gian d6, diing cic 1énh so
sénh. C6 thé
thay dbi thoi gian hoat dong cédc deén va thuc hién lai chwong trinh.
Code :
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Metwork 1: ...
Comment
%100 L0 LMD
ST ART™ g= 4 2 WOLT
| |
{1 1/} { } !
LALO
WL
| |
1 T
Metwork 2: ...
Comment
% DB1
|50 Timer 0 0F
LALO "1EC, Timer 0 TON
"MO.T or.g Tims
| | ] #1 N
1 I-’JI L. g !
i ET
Metwork 3: ...
Comment
%MLO T %00.2
WO | = “KAMHT®
o=
| | | { 1L |
10 | Time | 1 I
Network 4: ...
Comment
HNHLO B Timer 0 B Time 0 :
g Ll wE wEE WANGI
| 1 |
[ |




5.8. DPém sin pham tir 10.0 va bdo s6 lwong sin pham theo yéu cdu sau:
1.

2
3.
4

MNetwork 5: ...

Comment

%005

"MANHZ"

Network 6:

Comment

MNetwork 7:

Comment

%002
HANHT"

%003

Do2"

MNetwork 8:

Comment

®005
MANHI"

fa—

S 00.0
oot

Khong c6 san pham dén A sing.
Tir 1 dén10 san pham, den B sang.
Tir 11 dén 20 san pham, dén C sang.

Tir 21 san pham tré 1én dén D sdng.

fa—
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Bang tags

Default tag table
Mame

<4l start

4 stop

0 den A

<0 Tag_4

4l denB

Data type
Baool
Bool
Bool
Bool
Bool

|Boo|

O =~ O WU = hd =

Chuong trinh

- MNetwork 1:
Comment

DB 2

DE_1

0 O cmu
“start” Int

"IEC_Counter_0_

Baool

Address Retain  Visible..
%10.0
%101
%00.0
0.0

Y0 .0
"Tag_4~
{ 3

HRNNRNERE

1 ¥

Acces...

NNNRNEEE
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v Network 2:

Comment

"IEC_Counter_0_

DBE_1".CV .':jggf.
== I i 1
int | L
o
L4 Network 3: ...
Comment
"IEC_Counter_0, "IEC_Counter_0,
— -- — -- Q0.1
DB_1".CV DE_1".CV .:’Sn &
>= <= I g 1
Int Int | vl
. 10
- Network 4:
Comment
"IEC_Counter_0 "IEC_Counter_0
— - — - Q0 2
DE_1".cV DE_1".CV .:’Sn P
= 2= | [
Int Int | vl
11 20
- Metwork 5: ...
Comment
"IEC_Counter_0
oy - = W03
DE_1".CV .njgn o
== | { 3
int | LI

6.9. So sanh diéu khién den A(Q0.0) sang tir dién ap 3VDC dén 7VDC
0-10VDC qui d6i thanh 0-32000

3VDC =>9600
7VDC=>22400
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- MNetwork 1: ...
Comment

1.2
"Always TRUE®
] |

He4
"Tag_17"

- Network 2: ..
Comment

WD
"Tag_15"

9600

5.10. Mo ta hoat dong ctia hé thong tron son
- So d6 nguyén ly duoc mo ta trén ban v& 04

== == I
Int int |

MOVE
EM ENO

WO

IN 3 OUTI —"Tag_15"

WD
"Tag_15"

%0 .0
"Tag_3"
T

22400

11 d
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- An Start > tic dong md Valve 1 va Valve 2 cho phép 2 chit 1ong bét ddu db vao binh

chtra.

- Khi binh chira dugc d6 day, cong tic do mic di chuyén 1én cham S1, 1am ngit 2 Valve

1 va 2, va khoi dong Motor hoat dong dé tron 1n 2 chat 1ong.

- Motor hoat dong nhu sau: Chay thuén 5 gidy, chay nguogc 5 gidy; chay 5 chu ky thuén

nguoc nhu vay rdi ty dong dimg.

- Sau khi tron xong thi Valve X md dé xa chat 1ongda tron ra ngoai.

- Khi binh chira dd x4 hét thi cong tic do muc di chuyén xudng cham S2, tic dong déng

Valve X.

- Hé théng tu dong hoat dong lai tr dau cho dén hét 3 mé tron thi tu dong dung. Néu

thuc hién lai ta phai 4n nit Reset.

- Nguoi ta c6 thé dimng hé théng bat ky liic nao bang niit Stop.
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a. Mach dong lwec.

g 5 g
B BB
Jd
YN ----x----\ 2
r-—
[
F2. 1 1 2

b. Mach diéu khién

2dv
i
START
RL1
10.0 000 {
STOP
RELZ
104 o1 L
§1 RL3
R
52 RL4
T J—| o9 e
E-STOP
RLS
10.4 Q0.4
L+ aM
M 1L+ 24V
—
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220w ;,/

oV %
<
¢. chwong trinh.
Network 1:
0.1 Tl .6
Stop g 10"
I} P
1T i
Whil.6
Tag 1O
[ |
Network 2: -
Network 2:
.
A1 a1 %00.0
“Tag_T RS ahe1”
| R 5
Sh0LT W16 W5 W01
“Tag_& “Tag_ 100 Tag ¥ wahel”
{ | 1] 1 51 L5 }—
0.0
“star”
||
Network 3:
%01
%03 Teg 5" %QD.0
Tag_ 11" RS “wahvel™
i | R Q { R}
%®I0.2 %MO.0 %0Q0.1
“cam biens1” “tag_1" “wahvel”
{ | i | kil {R}
%MO.5 %MD_4 %003 %002
Tag_13" Tag_14° “quay nghich” "quay thuan”
A X A ¢
®DB1
IEC_Timer_0_DB"
TOMN W02
Tirme Tag_ 17"
IN o
T#55 — PT ET —...
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Network 4:
%MD, 3
%MD Tag_11 %02 %03
“rag 18" RS quay t huan quay nghich
|| " 1 N
01 Az
Tag_5 EC_Timer_0_DE -
{ |
TON D, 4
FMOZ Time o 14
Tag_17" N Qg
— ——=i Tes5 —FT ET—..
Network 5:
%DB3
IEC_Counter_0_
oE*
%NAD.4 fall %MO.5
Tzg_14 It Tag_13"
i | et E { }
o
%MD.5 %MO.6
Tag_13" Tag_18"
1| { | B
-
MNetwork 6:
D6
W07 Teg_1E %004
“Tag_& RS “vahve Xa
_| |—R { 5 } |
WALS

— ——
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Network 7:

LMDF
%MD.0 Tt N
“tag_1" RS e
| | . . -
BMD.6 %0.3
Ten_18° ‘cam biens2”
11 { | 51
Network 8:
Network 8:
%I0.4
“E-stop” R
— ———&n 5T
! %QWO
0—IN ouTI

=g 2"

HMWO
st OUT2 —"Tag_T






