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SCE tréninkové baliéky pro tyto manualy

=  SIMATIC S7-1200 AC/DC/RELAY 6er "TIA Portal"
Order No.: 6ES7214-1BE30-4AB3

= SIMATIC S7-1200 DC/DC/DC 6er "TIA Portal"
Order No.: 6ES7214-1AE30-4AB3

=  SIMATIC S7-SW for Training STEP 7 BASIC V11 Upgrade (for S7-1200) 6er "TIA Portal"
Order No.: 6ES7822-0AA01-4YEQ

Pfehled nabizenych balic¢kl najdete na adrese: siemens.com/sce/tp

DalSi moznosti
Pro regionalni Siemens SCE trénink kontaktujte osobu z vaseho regionu:
siemens.com/sce/contact

DalsSi informace o SCE
siemens.com/sce

Informace o pouzivani

Tento SCE training curriculum pro integrované automatizaCni feSeni Totally Integrated Automation (TIA) byl
pfipraven pro program "Siemens Automation Cooperates with Education (SCE)* specielné pro vycvikové ucely
pro vefejnost a R&D. Siemens AG negarantuje obsah.

Tento dokument je pro uvodni trénink pro Siemens produkty/systémy; i.e., mize byt kopirovan cely nebo po
Castech a pfedan tém ktefi se zrovna zacviCuji. Pfedavani a kopirovani dokumentu stejné tak jako sdileni jeho
obsahu je povoleno pro vycvikové ucely.

Vyjimky je ftfeba si vyzadat pisemné od kontaktni osoby ze Siemens AG: Roland Scheuerer
roland.scheuerer@siemens.com.

Poruseni pravidel bude hnano k zodpovédnosti. VSechna prava véetné prekladu jsou rezervovana, pfedevsim
pfi udileni patent(i nebo registraci designu.

Pouziti pro kurzy priimyslovych zakazniku je pfimo zakazano. Nechceme, aby byl dokument vyuzit komeréné.

Dékujeme mnohokrat Michael Dziallas Engineering Corporation a vS§em ostatnim zaintersovynym osobam za
pfipravu tohoto dokumentu.
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1. Uvod

Vzhledem ke svému obsahu je modul SCE_CZ_010-020 soucasti jednotky ,Zaklady PLC
programovani‘ a je rychlym vstupnim bodem pro programovani SIMATIC S7-1200 pomoci TIA

portalu.

Fundamentals of

PLC Programming

Module 010, Module 020 \

ﬂ Simulation SIMIT
/v Module 150

Additional Functions

for PLC Programming

Module 030
More Programming
Languages PROFIBUS kDROF|NET AS-Interface
Module 040 Module060 | Module070 Module 050
Safety /Security Sensor Technology Process Visualization Drives
Systems Module 080 Module 110 (HMI) Module 090 Module 100

Cile tréninku:

V modulu SCE_CZ_010-020, se ¢tenaf seznami s riznymi bloky pouzivanymi pro programovani
SIMATIC S7-1200 v nastroji TIA portal. Modul vysvétluje riizné blokové typy, a ukazuje v krocich
nize uvedenych jak generovat program pomoci funk&nich bloku.

e  Generovani funkéniho bloku

e  Definovani internich proménnych

e  Programovani pomoci internich proménnych v bloku
e Volani a parametrizace funkéniho bloku v OB1

Prerekvizity:

Pro uspésné absolvovani této lekce je tfeba znat:
e  Préaci s Windows opera¢nim systémem
e  Zaklady programovani PLC s TIA portal
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Vyzadovany hardware a software:

1 PC Pentium4, 1.7 GHz 1 (XP) — 2 (Vista) GB RAM, free disk storage approx. 2 GB
operating system Windows XP Professional SP3/Windows 7, Professional/Windows 7
Enterprise/Windows 7 Ultimate/Windows 2003 Server R2/Windows Server 2008 Premium SP1,
Business SP1, Ultimate SP
2  Software STEP7 Professional V11 SP1 (Totally Integrated Automation (TIA) Portal V11)
Ethernet connection between PC and CPU 315F-2 PN/DP
4  PLC SIMATIC S7-1200; for example, CPU 1214C.
The inputs have to be brought out to a panel.

w

Y
I—l—hl =
—————— 2 STEP7 Professional
V11
1PC (TIA Portal)
3 Ethernet Connection
4 S7-1200 with
CPU 1214C
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2. Poznamky k programovani SIMATIC S7-1200

2.1 Automatizac¢ni systém SIMATIC S7-1200

Automatizacni systém SIMATIC S7-1200 je modularni mikrokontrolér pro mensi a stfedni
automatizacni ulohy.

Rozséahlé spektrum modulll je k dostani pro optimalni adaptaci na danou automatiza¢ni ulohu.
Kontrolér S7 se sestava ze zdrojového modulu, samotné fidici jednotky CPU a vstupné/vystupnich
modulu pro digitalni a analogové signaly.

Pokud je tfeba, komunikacni procesor a funkéni moduly je mozné upravit pro specialni Glohy jako
tfeba Fizeni krokového motoru.

S S7 programem, programovatelny logicky automat (PLC) sleduje a Fidi zafizeni nebo proces, kde
IO moduly jsou zapsany v S7 programu jako %I pro vstupy a %Q pro vystupy.

Cely systém je programovan softwarem STEP 7.

2.2 Programovaci software STEP 7 professional 11 (TIA portal V11)

Software STEP 7 Professional V11 (TIA Portal V11) je programovaci nastroj pro nasleduijici
automatizacni systémy.

- SIMATIC S7-1200

- SIMATIC S7-300

- SIMATIC S7-400

- SIMATIC WinAC

Se STEP 7 Professional V11, mohou byt navrZzeny nésledujici funkce pro automatizaci provozu:
- Konfigurace a parametrizace hardwaru

- Definovani komunikace

- Programovani

- Testovani, provéfeni a servis s provoznimi/diagnostickymi funkcemi

- Dokumentace

- Vytvarfeni displeju pro SIMATIC basic panely s integrovanym WinCC Basic

- S dopliikovymi WinCC bali¢ky, mizete pfipravit zobrazovaci fe$eni pro PCs a ostatni panely

VSechny funkce jsou pfipraveny spolu s detailni online napovédou.
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3. Blokoveé typy pro SIMATIC S7-1200

Pro SIMATIC S7-1200 je pséan program v takzvanych blocich. V rdmci standardizace je blok
MAIN[OB1] vygenerovan automaticky. Je to rozhrani do opera¢niho systému CPU, je volan
automaticky a provadén v cyklech.

Pokud je automatizacni uloha rozsahla, délime program do mensich bloku, které jsou rozdéleny
podle funkce, a je snadné jim porozumét. Tyto bloky se nazyvaji organizacni.

Na konci kazdého takového bloku se vracime zpét do bloku, ktery ho vyvolal ihned na
nasledujici Fadek za vyvolani.

3.1 Lineéarni programovani

Pro linearni programovani, instrukce jsou ulozeny v blocich a zpracovany v sekvenci v jaké jsou
uloZzeny v programové paméti. Kdyz program dojde na posledni krok, konec bloku, rozebéhne se
zase od pocatku.

Nazyvame to cyklické zpracovani.

Cas, jaky zafizeni potfebuje ke zpracovani vech instrukci, se nazyva &as cyklu.

Linearni programovani je vétSinou pouzivano pro jednoduché kontrolni ulohy, které nejsou tolik
rozsahlé. Mizeme ho implementovat v jednom OB.

OB1 *

1% instruction

2" instruction

3" instruction

End of block
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3.2  Strukturované programovani

Pokud je fidici uloha moc rozsahla, rozdélime programové bloky na mens$i rozdélené podle funkci,
které jsou snadno srozumitelné. Vyhoda: mizeme program zkouset po ¢astech, a pokud funguiji,
muzeme je spojit do vysledné funkce.

Hlavni blok musi volat programové bloky. Pokud dojde proces na konec bloku (BE), program
pokracuje ve zpracovavani nasledujiciho volaného bloku.

__* OB 1 FB 1 FC 21 DB 11
! Global DB
for all
FBs
BE FCs
OBs
DB 10
<—M Instance DB
Local data
Only FB1
BE
FC2
>
OB = organizacni blok
FB = funké&ni block
FC = funkce
BE DB = data block
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3.3 Uzivatelské bloky pro SIMATIC S7-1200

Pro strukturované programovani je mozné vyuzit nasledujici uZivatelské bloky:

e OB (organization block):

OB jsou volany v cyklech operaénim systémem a jsou rozhranim mezi uzivatelskym programem a
operacnim systémem. Z OB jednotka PLC ziskava informace o volani nasledujicich blokl a
Zpracovava je.

¢ FB (function block):

Pro kazdou instanci potfebuje FB pfidélenou oblast v paméti. Pfi volani FB mizeme pridélit
napfiklad data block DB jako jeho novou instanci.

PFistup k datiim v instanci DB je pak pomoci proménnych v FB.

Pokud volame FB vickrat musime mu pfidélit riizné oblasti paméti.

FC a FB mlzeme vyvolavat ve funkénim bloku za sebou.

¢ FC (function):
FC nema pfidélenou oblast paméti. Lokalni data funkce jsou smazana poté, co je funkce provedena.
FC a FB mlzeme vyvolavat ve funkénim bloku za sebou.

¢ DB (data block):
DB poskytuji pamét pro proménné. DB je rozdélen do dvou tipa: global DB které mohou vyuzit
vSechny OB, FB, a FC a instan¢ni DB které jsou pfidéleny k urcité FB.

Poznamka:

Pokud pfi programovani FC a FB pouzijeme jen interni proménné, mizeme je vyuzit nékolikrat ve
formé standardniho bloku. Mohou byt volany, kolikrat chceme. Nicméné FB musime pfidélit oblast
paméti, tak zvanou instanci (kupfikladu DB) pro kazdé vyvolani.
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3.3.1 Organizac¢ni bloky

Organizacni bloky OB jsou rozhranim mezi operacnim systémem a programem uzivatele. Jsou
volany operaénim systémem a Fidi nasledujici procesy:

e Cyklické zpracovani programu

e Zpracovani alarmu

e Zpracovani chyb

Mlzete programovat, OB jak potfebujete a pomoci toho Fidit chovani CPU.

Mate spousty moznosti jak vyuzit OB ve vasem programu:
e Startup OB, Cycle OB, Timing Error OB a Diagnosis OB:
Staci jen vlozit OB do va$eho projektu, nemusite mu pfidélovat parametry ani ho volat.

e Process Alarm OB a Time Interrupt OB:

Tyto organizaéni bloky musi byt parametrizovany. Navic process alarm OB muze byt pfidélen

k vykonavané udalosti v ¢ase s vyuzitim instrukce ATTACH, nebo od ni oddélen pomoci instrukce
DETACH

e Time Delay Interrupt OB:
Time delay interrupt OB je mozné programovat. Navic je tfeba ho volat v uzivatelském programu
pomoci instrukce SRT_DINT. Neni tfeba ho parametrizovat.

Startovni informace

V pfipadé, Ze je néjaky OB spustén, operacni systém si pfecte informace, které mohou byt
vyhodnoceny v uzivatelském programu. To mGze velice pomoci pro diagnostiku chyb. Jestli a jaka
informace byla vy¢tena je uvedeno v popisu OB.
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3.3.2 Funkce

Funkce obsahuje program, ktery je proveden, pokud je funkce vyvolana z jiného bloku.

Funkce (FC) je blok kédu bez pridélené paméti. Data do¢asnych proménnych jsou ztracena poté, co
je funkce provedena. Globalni data bloky je mozné vyuzit k uloZeni dat z FC.

Funkci mizeme vyuzit napfiklad k:
¢ VVraceni funk&nich hodnot bloku, ktery vyvolava funkci. Napfiklad vypocet matematické funkce.
e Zpracovani technologickych funkci, napfiklad fizeni pomoci individualnich binarnich operaci.

Funkci mGzeme volat nékolikrat na riznych mistech programu. To ulehéuje programovani

3.3.3 Funkéni bloky

Funké&ni bloky obsahuji podprogramy, které jsou provedeny vzdy, kdyz je FB vyvolan.

FB jsou bloky kddu, které ukladaji hodnoty svych proménnych do instan¢nich DB, takze jsou tyto
hodnoty dosazitelné i poté co je blok zpracovan.

Ulozte své vstupy, vystupy a in/fout parametry permanentné do instan¢nich DB. Budou dostupné i
poté co blok probéhne. Proto jsou také nazyvany bloky s paméti.

Funkéni bloky pouzivame tehdy, kdyz nam na ulohu jiz nestaci funkce:
e Pokazdé kdyZ potfebujeme timer nebo counter. (vice v modulu M3)
¢ VVzdy kdyz chceme ulozit informaci v programu. Napfiklad kdyz vybirame operacni mod
pomoci tladitka.

Funk&ni blok muzeme také volat vickrat z riznych mist v programu. To zjednoduSuje programovani
sloZitych a opakujicich se funkci.

Instance funkéniho bloku

Volani funk&niho bloku se nazyva instance.

Pro kazdou instanci funkéniho bloku je pfidélena oblast paméti, ta obsahuje data FB pro zpracovani.
Pamét je poskytnuta pomoci DB, ktery je systémem vytvofen automaticky. Je mozné vyuzit pamét
pro vice instanci v jednom DB jako multi-instanci.
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3.3.4 Data bloky

Oproti blokiim s kédem, datové bloky neobsahuiji instrukce, ale pouzivaji se k ulozeni dat uzivatele.
To znamena, Ze datové bloky obsahuji hodnoty proménnych, které pouziva program uzivatele pro
praci.

Global data blocks uklada data, které mohou byt vyuzity vSemi ostatnimi bloky. Maximalni velikost
DB je rizna, zalezi na CPU. Strukturu DB muzeme specifikovat, jak potfebujeme.

PFiklady pouziti:
¢ Ukladani informaci o stavu skladisté: ,Kde je ktery produkt ulozen.”
e Ukladani informaci o urcitém produktu.

Kazdy funkéni blok, funkce nebo organizaéni blok mlize ¢ist nebo zapisovat data z a do globalniho
DB. Tyto data zUstanou uchovana v DB, i kdyZ ho opustime.

Volani FB je nazyvano instance. Pro kazdé volani funkéniho bloku s pfenosem parametru, je na
server pfidélen instance data block jako datové ulozisté. V ném jsou vlastni data a parametry
z funkéniho bloku ulozeny.

Maximalni velikost instanéniho data bloku se méni, zalezi na CPU. Proménné deklarované ve
funk&nim bloku uréuje strukturu instanéniho DB.

Globalni DB a instan¢ni DB mohou byt pouzivany zaroven.
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4. Vzorové funkéni bloky pro kontrolu pasového dopravniku

Pokud chceme vytvofit bloky, které pracuji v programu jako ,Cerna skfifika“, musime je programovat
s pouzitim proménnych. V tomto pfipadé budeme nasledovat tyto pravidla: zadné absolutni
adresovani vstupll a vystupu, flagy a podobné. V blocich pouze proménné a konstanty.

V prikladu nize, vytvofime funkéni blok, ktery ma deklarované proménné pro Fizeni pasového
dopravniku pomoci nastaveni operatorského médu.

Tlagitkem ,S1‘ nastavime mod ,Manual’, tlaCitkem ,S2‘ nastavime méd ,Automatic’.

V médu ,Manual‘ bézi motor pouze, pokud je stisknuté tlacitko ,S3°, ale neni stisknuté tlacitko ,S4".
V médu ,Automatic’ je motor zapnuty stiskem tlacitka ,S3° vypne se stiskem tla¢itka ,S4‘(rozpojeni
obvodu).

Seznam Uloh:

Adresa Symbol Komentar

%I 0.0 S1 Tlagitko pro méd Manual S1 NO
%I 0.1 S2 Tlac€itko pro méd Automatic S2 NO
%I 0.2 S3 On tla¢itko S3 NO

%I 0.3 S4 Off tlacitko S4 NC

%Q 0.2 M1 Motor dopravniku M1

Poznamka:

Off tla€itko S4 je rozpojeni obvodu, aby byla zajisténa bezpec&nost pfi pferuseni vodice. To
znamena: pokud je zde pferusen obvod systém se automaticky zastavi. Jinak by neSel zastavit pfi
preruseni obvodu. Z tohoto dlvodu jsou v fidici technice vSechny stop spinace, off tlaCitka apod.
navrzeny jako rozpojeni obvodu.
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5. Programovani fizeni pasového dopravniku SIMATIC S7-1200
Projekt je vytvofen a programovan v software ‘Totally Integrated Automation Portal’.
Zde pod spole&nym rozhranim, jsou komponenty jako kontrolér, vizualizaéni panely a sitovani

automatiza¢nich feSeni nastaveny a programovany. MazZeme vyuzit také online modu pro

diagnostiku.

V krocich niZe nastavime projekt pro SIMATIC S7-1200 a naprogramujeme feSeni ulohy:

1. Centralni nastroj je 'Totally Integrated Automation Portal’, ktery spustime dvojklikem (—
Totally Integrated Automation Portal V11)

2lik

TIA Portal W11
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2. Program pro SIMATIC S7-1200 je spravovéan v portal view. (— Create new project —
FB_conveyor — Create)

T4 Siemens

Totally Integrated Automation

Create new project

{5t : Project name: | FB_conveyor]
Open existing project
Path: (‘DfT{'«‘DC_“ffPorulr

Create new project Author: | mde

Comment:
Migrate project

Welcome Tour

Installed software

Help

D) User interface language

» Project view

SCE Training Curriculum Page 15 of 40 To be used only at Educational and R&D Facilities
TIA Portal Module 010-020 Edition 09/2012 Unrestricted / ©Copyright Siemens AG 2012. All Rights Reserved

SCE_EN_010_020_R1209_Block Types for SIMATIC S7-1200



SI E M E N S Industry Sector IA&DT

3. ’First Steps’ jsou navrzeny s ohledem na konfiguraci. Nejdfive chceme ’Configure a device’. (
— First Steps — Configure a device)

T4 Siemens - FB_conveyor

Totally Integrated Automation

First steps

Open existing project Project: "FB_conveyor” was opened successfully. Please select the next step:
Create new project
Migrate project

Close project

N N Configure a device
Welcome Tour /

[ Write PLC program
First steps

l Configure an HM screen

Installed software

Help

D) User interface language

Open the project view

» Project view Opened project: CADATA\00_TIA-Portal\FB_conveyor\FB_conveyor
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4. Déle ‘Add new device’ s ‘Device name conveyor control’. Poté vybereme z katalogu
’CPU1214C’ se shodnym objednacim ¢&islem. (— Add new device — conveyor control - CPU1214C

— 6ES7 .......

T4 Siemens - FB_conveyor

Devices &
networks

» Project view

SCE Training Curriculum
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> Add)

Add new device

Totally Integrated Automation

[>

Show all devices ~[@mec Device: 3
~ [l SIMATIC 571200
Add new device v mcru
e » [l CPU 1211C ACIDCIRly
» (@ cPu 1211C DEDCIDE
i 1 1D
- ) AR G 1M C DCRICIRY CPU 1214€ DCIDCIDC
( » (@l CPU 1212C ACDCIRly
D » (@ CPU 1212€ DCDCIDC
» [l CPU 1212C DCIDCIRY Orderno.:  [6ES7 214-1AE30-0XB0
HM » [ CPU 1214C ACIDCIRly . =
5 s Version: V2.1 >
[l CPU 1214C DCIDCIDC
[E— 6ES7 214-1AE30-0XBO Description:
Configure networks » [ CPU 1214C DCIDCIRly
= Work memory 50 KB; 24VDC power supply with
i PU 121
DA U ecabe d (U 1200) DI14 x24VDC SINKISOURCE, DQ10 x 24VDC and
» Ll SIMATIC 57-300 AI2 on board; 6 high-speed counters and 2 pulse
PCsystems » [l SIMATIC 57-400 outputs on board; signal board expands on- A
board lI0; up to 3 communications modules for =

» L SIMATIC ET200 PLC

Opened project: CADATA\0O_TIA-Portal\FB_conveyor\FB_conveyor

Page 17 of 40

serial communication; up to 8 signal modules
for /O expansion; 0.1 ms/1000 instructions;

PROFINET interface for programming, HM and
PLC to PLC communication

To be used only at Educational and R&D Facilities

Unrestricted / ©Copyright Siemens AG 2012. All Rights Reserved



SI E M E N S Industry Sector IA&DT

5. Nyni se TIA portal automaticky pfepne na projekt view a otevie hardware konfiguraci. Miizeme
zde také pridat pfidavné moduly z hardware katalogu v ’Device overview’ a nastavit vstupni a
vystupni adresy. Integrované vstupy CPU, maji adresy od %I10.0 do %l1.5 a integrované vystupy
maji adresy od %Q0.0 do %Q1.1 (— Device overview — DI14/DO10 — 0...1)

T4 Siemens - FB_conveyor X
Foject Edit View Insert Online Options Tools Window Help Tl Intagrated Astomation
f Y Hsovepojet & X = H X D22 [ 5 MM E GV coonline (F cootiine fo MM ¥ - || PORTAL
FB_conveyor » controller_conveyor [CPU 1214C DUDU/DC] @ EX
| Devices | ) [ Topology view | Networkview |Y Device view || Options (=]
S0 0 2 | d¢ [controller_conveyor [+] = ﬂ; @ & [100% = = = ==
(~) v | Catalog g
v ] FB_conveyor = |[<search> iy | it :'\
I Add new device lSa - |z
s Devices & networks - L B
» [ controller_conveyor [CPU 1214C DC/DC/DC] » e i
» §} A » [ Signal board
» [ Documentation settings » 1§ Communications bogrds gl
» [ Languages & resources >ao o
» [jg Online access 7-1200 rack » 0Q 5
» (8 SIMATIC Card Reader b DR A
»maA 3_
» mAQ 4
» [ AlRQ
» (@ Communications modules r‘;/;
g
&
[v] ¥ |
< [> &) Il
— e L
[ Device overview s
| A
¢ Module Slot laddress  Qaddress | Type Order no. Firmware | Cor 3
103 ‘L
102 (=
= v | Information
w controller_conveyor 1 CPU 1214C DUDCDC 6ES7 214-1AE30-0XB0 V2.1 Device: i
DI14/DQ10_1 11 0..1] 0.1 DI14/DQ10 =
AI2_1 12 @alue A2 )
13 range: 1=
v | Details view [ <] n [0.1022] 2
| & Properties  |*i4Info )| 2! Diagnostics N
s Alamm disola Bl
=2 Ovenview h controller_c
—
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6.
masku podsité.

(— Properties —» General - PROFINET interface — IP address: 192.168.0.1 — Subnet mask:

255.255.255.0)

T4 Siemens - FB_conveyor

Project Edit View Insert Online Options Tools Window Help

Aby TIA portal nahral program do spravného CPU, je nyni nutné nastavit spravnou IP adresu a

Totally Integrated Automation
PORTAL

fF i Eseveproject 3 X =2 5 X 22 [ FME E R ¥ coonline F coofiline fo R X ||
FB_conveyor » controller_conveyor [CPU 1214C DUDUDC]
|| Devices | | Topology view | Networkview [HY Device view || Options |
. =
00 ™ | d¢ [controller_conveyor ~ oo E‘ | @& [100% I+ = |
= =
v [~] v | catalog -
v ] FB_conveyor {@l[Searc> m ‘iTﬂ 3
I Add new device & Fil 8
-1 il
&, Devices & networks $7-1200rack ] Filter A
» 1§ controller_conveyor [CPU 1214C DC/DU/DC] » ,uCPU =
» [g§ Common data » [ signal board I
» [51 Documentation settings » [ Communications boards W
» [ Languages & resources » ] ol °
i » [@oQ =
» g Online access - H
i H
» (5 SIMATIC Card Reader » (moing L4
v > mAa S
< ] >@| » (@A @
e » (@ AIAQ feet
» [ Communications modules =4
['qProperties  |*yInfo_1)| % Diagnostics | 5
2
|| General =
» General [AT] Ethemet [a I
~ PROFINET interfa: I
s Interface networked with = =
General z <
s
EdeinetAddmsses Subnet: | Not networked T~ 5
» Advanced ’ 2
=
Time synchroniation | & | Add new subnet i |
» DI14/DQ10 ‘ =
v/
» A2 . IPprotocol | Information =
» ~
» High speed counters (HSC) A : Device: ’
» Pulse generators (PTOPWM) | | @ setiPaddress in the project =
Startup IPaddress: | 192 . 168 .0 .1
v | Details view Crle Subnetmask: | 255 . 255 . 255 . 0 |
T - Communication load B
[ Use 1P router v
System and clock memory = |
oies S Viehcanar &2 es v >

To be used only at Educational and R&D Facilities
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7. Protoze se v modernim programovani nevyuziva absolutni adresovani, ale variabilni musime
zde nastavit globalni PLC tagy.

Globalni PLC tagy jsou jmény s komentafi pro vstupy a vystupy, které jsou pouzité v programu.
Pozdéji, béhem programovani, jsou tyto jména vyuzita pro pfistup ke globalnim tagl. Tyto tagy je
mozné pouzit v celém programu ve vSech blocich.

Nyni vyberte v Project Navigation controller_conveyorCPU1214C DC/DC/DCY’ poté ‘PLC tags’.
Otevrete tabulku ’PLC tags’ dvojklikem a zadejte jména vstupl a vystupl jak je ukazano na obrazku
nize. (— controller_conveyor[CPU1214C DC/DC/DC] — PLC tags— PLC tags)

T4 Siemens - FB_conveyor —aX

Project Edit View Insert Online Options Tools Window Help Totally Mitegea ted Atromation
PORTAL

Of Y saveproject @ X 3= Gy X ¥ [ 5 M E E R Y coonline F cooifine £, MR X H 1]
FB_conveyor » controller_conveyor [CPU 1214C DUDUDC] » PLCtags » Default tag table [18] -0 EX
| Devices | @ Tags |@ Userconstants | @ System constants |||
[ ST =
o0 & ||#S D0 = |
=
Default tag table J
v ] FB_conveyor Name Data type Address Retain  Visible. Acces.. Comment =i
W Add new device 1 as Bool %E0.0 ™~ M  pushbutton manual mode (no contact) &J
gy Devices & networks 2 as2 Bool %EQ.1 ~ M  pushbutton automatic mode (no contact) g
~ 1§ controller_conveyor [CPU 1214cDCDODC] |3 <@ S3 Bool %E02 ~ M  pushbutton conveyor ON (no contact) £
TIY Device configuration i ass 8ool %E03 M @  pushbutton conveyor OFF (nc contact) 2
% Online & diagnostics s awm Bool 3 %02 ~| ~ M  [motor conveyor belt | & |
» Il Program blocks 6 vl ™

» [ Technology objects
» G Bxternal source files
v @PCrags
Za Showall tags
I Add new tag table
% Default tag table 18]
» (g PLC data types -
» [ Wetch and force tables J General
j Program info Tag
) Textlists
» [ Local modules General
» [§§ Common data

|6 Properties  [*i4Info 1] & Diagnostics |

Tag

[m]>

» (5] Documentation settings Name: |M1

» [ Languages & resources Data type: [Bool -

Address: [ %202 I~
d [ Retained

» g Online access “
» [ SIMATIC Card Reader

Comment: | motor conveyor belt

v | Details view Time stamp

Date created: |5/15/201212:18 PM
Name Detsils e

V' The project F&_conveyor
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8.  Pro vytvofeni funk&niho bloku FB1 nejdfive vybereme ’controller_conveyor[CPU1214C
DC/DC/DCY’ a poté 'Program blocks’. Dvojklik na ’Add new block’ (—
controller_conveyor[CPU1214C DC/DC/DC] — Program blocks — Add new block)

T4 Siemens - FB_conveyor WX
Project Edit View Insert Online Options Tools Window Help
Cf (Y saveproject & X &

X 0t R/ S MEEE Y coonine F coofiine | fo MIE X |

Totally Integrated Automation
PORTA

Project tree 1|
|| Devices @ Tags |@ User constants @ System constants ||
100 2 |#F& D TR =
Default tag table
v _] F8_conveyor Name Data type Address Retain  Visible.. Acces.. Comment
B Add new device 1 ast Bool %E0.0 ~ M@ pushbutton manual mode (no contact)
s Devices & networks 2 |las2 Bool %E0.1 ~ M  pushbutton automatic mode (no contact)
~ 1§ controller_conveyor [CPU 1214cDCDODC] |3 @ 3 Bool %E0.2 ~ @  pushbutton conveyor ON (no contact)
Y Device configuration 4 as4 Bool %EO03 ~ M  pushbutton conveyor OFF (nc contact)
%/ Online & disgnostics s am Bool [E) %802 ~| ~ M  motor conveyor belt M1
v gl Program blocks 6 v (v
[§2dd new block:
2 Main [0B1]
» [ Technology objects
» S} External source files
» (@ PLCtags
» e =
W FLGdaE hpes |4 Properties  [*i}Info | &l Diagnostics |
» 55l Watch and force tables
354 Program info J General
5 Textlists Tag
Tag
» [ Local modules =
» 4§ Common data General
» [5] Documentation settings
» [@ Languages & resources Name: [m1
» ) Online access | Daa et oo Tl
» (9 SIMATIC Card Reader “ =
Address: [%40.2 ~]
» [*) Retained
Comment: | motor conveyor beft M1
v | Details view Time stamp
Date created: |5/152012 1218 PM
Name % = — v

4 Portal view [ ovenview | % Default tagt ¥ The project FB.
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9. Zde vybereme ’Function block (FB)’ a pfifadime mu jméno conveyor’. Jako programovaci
jazyk vybereme funkéni blokovy diagram *FBD’. Cislovani prob&hne automaticky. ProtoZe je FB1
pozdéji vzdy volan svym symbolickym jménem neni toto Cislo dllezité. Potvrdte ’OK’. (— Function

block (FB1) — conveyor — FBD — OK)

“Add new block

SCE Training Curriculum

Name:

conveyor
l yo

X

Organiztion
block

o)

FB

Function block

5

Function

&

Data block

Language:

Number:

Block access:

Description:

Function blocks are code blocks that store their values permanentlyin instance data
blocks, so that they remain available after the block has been executed.

More...

[ Add new and open

TIA Portal Module 010-020 Edition 09/2012
SCE_EN_010_020_R1209_Block Types for SIMATIC S7-1200

» Additional information

| FBD

i [7]

() Manual

(® Automatic

(® Optimized

(") Standard - compatible with S7-300/400

oK ’ , Cancel
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10. Blok ’conveyor[FB1]’ se otevie automaticky, ale nez zaéneme psat program musime
nadefinovat rozhrani.

Kdyz, deklarujeme rozhrani musime je$té nadefinovat interni proménné, pouzité jen uvnitf tohoto
bloku.

Proménné jsou rozdélené do dvou skupin:

¢ Blokové parametry, které vytvareji rozhrani bloku pro volani v programu.

Typ Jméno Funkce Dostupnév
Vstupni Inout Parametr, jehoz hodnoty blok Functions, function blocks a nékteré
parametr P Gte. tipy organization blocks
Vystupni Parametr, jehoz hodnoty blok . .
parametr Output zapisuje Functions a function blocks
Parametr, jehoz hodnoty blok,
Inout InOut Cte, kdyz 1€ zayolfan apo Functions a function blocks
parametr provedeni zapisuje na stejné

misto.

e Lokalni proménné pouzité pro ukladani okamzitych vysledku.

Typ Jméno Funkce Dostupné v
Proménna pouzita k ukladani
Docasna do€asnych okamzitych vysledkd. Functions, function blocks a

lokalni data ~ '€MP Dogasna data se udrzuji jen po  organization blocks
jeden cyklus.
Proménné pouzité k ukladani
S'Eatlf:ka Static statlckych okavm2|tych vysled_ku. Function blocks
loké&lni data Data jsou ulozena, dokud nejsou
Znovu prepsana.
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11. Pro nas pfiklad potfebujeme nasledujici lokalni proménné.

Vstupy:

manual Signal pro vybér pracovniho médu Manual
automatic Signal pro vybér pracovniho médu Automatic
on Startovni signal

off Signal zastaveni

Vystup:

motor Signal pro motor pasového dopravniku

Static (existuji jen ve funkénich blocich FB):

memory_automatic UlozZeni pfedvoleného pracovniho médu
memory_motor Ulozeni kdy byl motor spustén v automatic médu

VSechny proménné jsou typu ,bool to znamena binarni hodnoty ,0°a ,1°

V tomto pfipadé je dllezité, aby status proménnych 'memory_automatic’ a 'memory_motor’ byl
uloZen po delsi ¢as. Z tohoto divodu musime vyuzit proménnou typu ’Static’. Tento typ proménné
existuje jen ve funkénim bloku FB.

Pro srozumitelnost by méli byt vSechny lokalni proménné opatfeny dostate€nym komentarem.

T4 Siemens - FB_conveyor

Project Edit View Insert Online Options Tools Window Help

Gf (3 El saveproject Z ¥ 2 = X N ¥: i 5 MG E R Y Goonline ¥ Gooifline ﬂ,[ﬂ B x4

FB_conveyor » controller_conveyor [CPU 1214C DUDUDC] » Program blocks » conveyor [FB1]
Devices
50O 2laddFe b BEC|8BEW 6B == &7 =]
Interface
v | 7] FB_conveyor Name Data type Default value Retain Visible in ...  Comment
B Add new device 1 4@ v Input
Eﬂ], Devices & networks 2 |@n manual Bool Non-retentive @ signal select manual mode
- _1] controller_conveyor [CPU 1214CDC/DC/DC] |5 <40 = automatic Bool Non-retentive @ signal select automatic mode
[IY Device configuration 4 @@= on Bool Non-retentive ™ startsignal
% Online & diagnostics 5 @-n= off Bool false Non-retentive =) stop signal
v'a, Program blocks 6 41 w» Output
B Add new block 7 @an motor Bool false Non-etentive  [v] write signal to motor conveyor
4 Msin [0B1] & 41 v InOut
4 conveyor [FB1] 9 40 v Static
» '_-fTe(hnolagyobje(ts 0@» mem_automatic Bool Nen-retentive E] memory bit mode selection
» [ External source files 11l4m s mem_motor Bool Nonret.. [¥] @  [memorybit motor conveyor ON
» L@ PLCtags 12 @ v Temp
» (&) PLC data types 150 s caddnews | i = B
» [ Watch and force tables <] L — 2
583 Program info
R RE & »=1 a2 =0l = =] 5> R
» '4] Local modules w Block title: ... i‘j\
» _.i Common data Comment I
» [5] Documentation settings =
» [@ Languages & resources v Network 1: .. =
SCE Training Curriculum Page 24 of 40 To be used only at Educational and R&D Facilities
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12. Poté co deklarujeme proménné mlzeme vytvofit samotny program. S pouzitim jmen
promeénnych, proménné identifikujeme pomoci symbolu ,#'. Na$ program v FBD bude pak vypadat
néjak takhle:

Program ve funkénim blokovém diagramu (FBD):

+ Block title: conveyor contral
Comrment

- Network 1:  memaory bit mode selection

#mem_automatic
SR
FAUTOMETIC =S
gmanual — R1 Q—

- Network 2:  memory bit start motor conveyor in automatic

Frnem_motor
==1 SR
#off — #on—>5
Fmem_asutomatic —o ik R1 Q) -

- MNetwork 3:  motor conveyor

&
FON =— ==1 #Frmotor
#ofi —0 #MEM_MMotor — =
#mem_automatic —0 3k 13 — -
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Program v zebfikovém diagramu (LAD):

w Block title:

Comment

- Network 1:

#automatic
] |

conveyar cantral

memaory bit mode selection

#mem_automatic
SR

- Network 2:

Fon
] |
I

5 Q

#manual — R1

memory bit start motor conveyor in automatic

Frmnem_rmotor
SR

#off
I 1

#mem_automatic
1

R1

- Network 3:

Frmem_mator

motor conveyor

#off #mem_automatic

#rnotar
1 1 { 1
11 ' {
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13. Poté pravy klik na ’Main[OB1]’.
A pod ‘Switch programming language’, vybereme ‘FBD’.

Industry Sector IA&DT

U4 Siemens - FB_conveyor o X
Project Edit View Insert Online Options Tools Window Help Tatally Iitagrated Atomation
s o = s Cock 2
Of ChH sveproject & X X O { ZEEER ¥ coonline Fcooiiine fp MIB % o 1) PORTAL
Project tree m <
[ Devices l Options 23
QO Eid SUN-F TR 1E] NSRRI = E=
= v | Favorites
v ] F8_conveyor S
& Add new device COETINS I RIE BRI R O I Gt () O DI I
’ v
s Devices & nethorks v Blocktitle: conveyor control [~} —
v 3 controller_conveyor [CPU 1214C DC/DC/DC] Comment v | Basic E
IIY Device configuration Name Des |o
T 2
%/ Online & diagnostics v Network1: memorybit mode selection » [ General B -
~g r,..;g,am blocks PEEEp—— ~ 5] Bitlogic operations =
I Add new block SR e ANE
E 30ain 0811 #ALIOMALC S 3 T =1 orR &
=, =
& conveyor [F|  OPen g Properties... AltEnter | @ x exc |3
» [ Technologyob| ¥ £ =1 Ass &
» 5 External sourcy #§ Copy [ )“mew T = T -ii=] Ne¢ ||
» L@ PLCtags B - £ Rl Res L)
A #mem_motor -
» i) PLC data types| i T -is) Set <
» 55 wetch and forg  Delere = son—5 T seT_eF set |3
8§ Program info o & R1 Q- £ RESET_BF Res. 5
&) Textlists Reme £ £ sr Set
» (@i Local modules ~ Compile > rs Res |77
» [ Common data Download to device » | | Fo
» (£ Documentation 5| & Go online Curlak | B -
» [ Languages & res¢ & >=1 SO &1 -1r)-
#mem_motor — -
» g Online access &R Compare » S moto 5 | £ -in-
» 1@ SIMATICCard Reader| o reference information  Shift+F8 B PG
Assignment list B n_Ric
[t call structure - [>] » [®] Timer operations
X Cross-references F8 m 3| [100% [v] —g—— <| W
v | Details view Knowhow protection |d Properties  |*4Info &)%) Diagnostics | > | Extended instructions
h programming language » gl > | Technology
Name i LAD Communication
Print._. Culsp =’

4 Portal view & Print preview.
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14. Nyni, blok “conveyor” musi byt volan z programového bloku Main[OB1]. Jinak nebude blok

proveden.
Dvojklik na ‘Main[OB1]’ a otevieme tento blok. (— Main[OB1])

T4 Siemens - FB_conveyor

Project Edit View Insert Online Options Tools Window Help

Cf [ El saveproject & X 12 5 X D22 G 5 MG B Y coonline ¥ Gooffline £ R ¥ | ||

Project tree m 4
Devices
G Q@ B |z g ARGt Q80 6D '='=- &7 =
w | ] FB_conveyor - - . - S
EF Add new device & [>=v B A | =l | ] sk R
iy Devices & networks v Block title: conveyor control (A
v:r_. controller_conveyor [CPU 1214C DC/DC/DC] Comment [l
IIY Device configuration
‘% Online & diagnostics v Network 1:  memory bit mode selection
B "‘;’F"i;:’" b'“;:“ - #mem_automatic
new blocl SR
e (051} P -
& conveyor [FB1] #manual —R1 Q-
» (3 Technology objects
: ::tce‘mal Soyree Hles - Network 2:  memory bit start motor conveyor in automatic 5
£
» V'a LC data types #mem_motor
» 55l Watch and force tables #off — =l #on=—5 SH
rogram info #mem_automatic =0 3¢ —_— Q-
E] Textlists
» [l Local modules
» [4# Common data v Network 3:  motor conveyor
| Documentation settings & £
#on— =5 #motor
.: L Iianguages SIEoles #off—0 #mem_motor — = =
¥l Online access #mem_automatic &= 3¢ —_— B — -
» (59 SIMATIC Card Reader
v  Network4: .. [v]
<] [ ][00 | ¥ e
SCE Training Curriculum Page 28 of 40 To be used only at Educational and R&D Facilities
TIA Portal Module 010-020 Edition 09/2012 Unrestricted / ©Copyright Siemens AG 2012. All Rights Reserved

SCE_EN_010_020_R1209_Block Types for SIMATIC S7-1200



SI E M E N S Industry Sector IA&DT

15. Nyni muzete pfetahnout blok "conveyor[FB1]“ do sité Network 1 v bloku Main[OB1]. (—
conveyor[FB1])

T4 Siemens - FB_conveyor
Project Edit View Insert Online Options Tools Window Help
Cf hHl savepojecr & X = Ty X ¥t G W MG B R Y coonline F Gootine i IR B X - [

Project tree o 4

Devices
%00 2 |[dareeEmp8: 220 €6 ==&
Interface
v ] FB_conveyor Name Data type Comment

I&° Add new device 1@~ Temp

gy Devices & networks 2 . <Add news

v [u controller_conveyor [CPU 1214C DC/DC/DC]

HIY Device configuration
% Online & diagnostics —

Al

5

~ [ Program blocks
ﬁ Add new block
& Main [OB1] v Block title:  "Msin Program Sweep (Cycle)”

I rveyor 11 e
» % Technulcgyobjectg\
» L@} External source files hd Network 1: ...
» (@ PLCtags "
» (gl PLC data types
» [52 Watch and force tables Eapconmierorifbt]

& >=1 4 =0l = =] s> ~«Rr)>

S Program info
& Textlists
» [l Local modules
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16. Protoze je to funkéni blok, musi mu byt poskytnuta pamét. V SIAMTIC S7-1200, jsou jako
pamét pouzity data bloky DB nazyvané Instance Data block.
Zde je specifikovan a vytvofen automaticky ’automatically’. (— Automatic— OK)

“Call'options X
Data block
F Name [=]
DB Number
_Single () Manual
instance Pt
@® Automatic

The called function block saves its data in its own instance
data block.
More...

f 0K 1 l Cancel !
—_—

Zvyraznime zakladni tabulku tagu.

T4 Siemens - FB_conveyor

Project Edit View Insert Online Options Teols Window Help

¥ (3l saveproject 3 ¥ = 5 X W @: g T M E 2R ¥ coonline ¥ Gooffline h,mm 3

Project tree o 4

|| Devices |
OO F |y OEQ8 3850 6T =
Interface
~ [ controller_conveyor [CPU 1214C DC/DC... B Name Data type Comment
[IY Device configuration 1 <€ v Temp
% Online & diagnostics | 1 = <Add new> El
~ gl Program blocks
I Add new block
4 Masin [0B1] N —
& conveyor [FB1] a: | »=a 4 —ol 4 =] s+ 5>
@ conveyor_DB [DB1]
» [ Technology objects v Block title:  *Main Program Sweep (Cycle)”
» External source files Comment
v Cd PLCtags
%5 Showall tags v Network 1:
" Add new tag table *conveyor_DEB"
Flociuiasube i) o oy
e e S| | —lEn
’—(—] il | I) ] manual
v | Details view utomatic
on motori— ...
off ENO —
Name Details
@ M %A0.2 (]
@ OB_Msin 1 v Network 2:
(=  PROFINET.interface_1 64
= Pulse_1[PTO/PWM] 266
& Pulse_2[PTOIPWM] 267
< S %E0.0 \ =
< S2 %E0.1
<l S3 %E0.2
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17. V OB1, nyni propojime vstupni a vystupni proménné s PLC tagy zde zobrazenymi.
Staci jen pfetahnout PLC tagy na blokové proménné.

Kliknutim na [l Seve project , je projekt ulozen. (— "S1* - "S2* - "S3*

"SA% s "M —> H save project)

T4 Siemens - FB_conveyor

Project Edit View Insert Online Options Tools Window Help

se

Cf (i H saveproject & ¥ %5 H X e (¥ G B MIE E R coonline ¥ cooffine 8, M8 I8 3 - ]

Project tree m <4
Devices
QO ? aazs e AERDa@IW €6 '='- &= =
= E— — o
4 Main [0B1] (]
& conveyor [FB1] &  >=1 4 =0l = =] =5 «r)>
@ conveyor_DB [DB1] w Block title:  “Main Program Sweep (Cycle)” (~]
» [ Technology objects Comment (W
» External source files
~ @ PLCtags Network 1: ..
%z Showall tags %81
I Add new tag table “conveyor_DB"
% Defaulttag table [18] WFB1
» [ PLC data types = “conveyor”
> ;:';?‘wuch and force tables v “»‘&03_
o A "1 — =
~ | Details view “Ef) 3 mapga) =
52" — automatic
= %E02
Name Details - 53 —fon %A0 2
< M %A0.2 | %E0.3 motor — “M1*
\E  OB_Main 1 —o off ENO —
\E  PROFINET.interface_1 64
\@  Pulse_1[PTO/PWM] 266 e = = e
= Pulse_2(PTOPWM] 267 v 3 X pushbutton manual r'wo e (no contact)
52 %EO01 pushbutton automatic mode (no contact)
a S EEQ ST, RE0 .2 pushbutton conveyor ON (no contact) =
| s2 o e %03 pushbutton conveyor OFF (nc contact)
@ s3 %EO.2 B M1t %A0 2 motor conveyor belt M1
@ &~ %E03  [v]|
o Y
Dulezité!

Off tla€itko S4 je rozpojeni obvodu (NC) a musi byt negované na bloku b&éhem spojovani. Tzn. Off
blok je funkéni pfi stisku tlaCitka Off a na vstupu %I10.3 neni zadny signal.
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18. Pro nahrani celého programu do CPU, nejdfive zvyraznime slozku ’controller conveyor’ a

poté stiskem ,{ﬂ nahrajeme do zafizeni. (— controller_conveyor — m)

T4 Siemens - FB_conveyor

Project Edit View Insert Online Options Tools Window \&elp

G il saveproject @ X 22 3 X D2 ¥: [ &M G B B # coonline ¥ cooffine | B> M M 3 — []

Project tree m < Download to device

Devices
E N ? |Gz e AeRa: (@2 6B = &

w ] FB_conveyor
[ Add new device & =1 @ A4 =—o = =] «sr «r)
g Devices & networks
- [ﬂ controller_conveyor [CPU 1214C DC/DC. |
HIY Device configuration
% Online & diagnostics
v [:g! Program blocks

Al

g
~

v Block title:  *Main Program Sweep (Cycle)”
Comment

[>]

v Network 1:

: A %DB1
I Add new block =2 “conveyor_DB"
4 Main [0B1] w81
& conveyor [FB1] o “conveyor”
_ @ conveyor_DB [DB1] %0.0
» L Technology objects *S1" — manual =
» [} External source files HE0-1 1
Iz 52" — automatic
Yot PLCtags
“a sh - Il e
ﬁb ow all tags *$3*—on %AD.2
I Add new tag table %E03 motor — “M1"
2 Default tag table [18] S —o oft ENG—

» g PLC data types
» [z Watch and force tables

in oy [:~ v 51t UE0.0 pushbutton manual mode (no contact)
(<] i ] 52" %01 pushbutton automatic mode (no contact)
© l Dt 53 HE02 pushbutton conveyor ON (no contact) Tl
M1 %02 motor conveyor belt M1
54 %E0 3

pushbutton conveyor OFF (nc contact)
Name
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19. Pokud jste zapomnéli specifikovat rozhrani PG/PC, zobrazi se okno, ve kterém to ted mlzete

udélat.
(— PG/PC interface for loading — Load)

“Extended download to device

Configured access nedes of “controller_conveyor®

Device Device type
controller_conveyor  CPU 1214CDCD...

Accessible devices in target subnet:

X
Type Address Subnet
PNIIE 192.168.0.1
Type ofthe PGIPCinterface: [ B PIIIE [+]

PGIFCinterface: | I Realtek PCle GBE Family C..|v| ©[ @)
i‘\ccs[ PN/IE |'[®
| -] ©

[} showall accessible devices

Device Device type Type Address Target device
controller_press CPU 1214CDCID... PNIE 192.168.0.1 controller_press
- - PNIIE Access address =

Flash LED

Online status information:
= Connected to address 192.168.0.1
Scanning ended.

*Biefre sh

> ]

k2

\

f Load ] [ Cancel
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20. Klik na 'Load’ jesté jednou. V okné je zobrazen b&éhem nahravani status. ( — Load)

Coad preview X

e Check before loading

Status ! Target Message Action
] @ ~ contoller_conveyor  Readyfor loading.

Q v Stop modules All modules will be stopped for downloading to device. Stop all

Download to device is not possible as long as the module
“controller_conveyor” is in RUN.

w Device configurati... Delete and replace system data in target Download to device

Delete and replace system data for "controller_conveyor” in the
targetsystem?

v Software Download software to device Consistentdownlo.. B
» Download to d... Objects thatdo not exist online.
» Overwrite onli.. Objects that exist online and will be overwritten.

(T I<T< B <<

» Delete online  Objects that only exist online and will be deleted.

Refresh

Finish [ Load || cancel |

21. Pokud bylo nahravani uspésné, zobrazi se to v okné. Klik na ’Finish’. (— Finish)

Load results X
9 Status and actions after downloading to device
Status ! Target Message Actien
1‘”, & ~ controller_conveyor  Downloading to device completed without error.
H » Start modules Start modules after downloading to device. M startall
Finish ‘ ‘ Loa ’ [ Cancel
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22. Nyni spustime, CPU kliknutim na symbol

T4 Siemens - FB_conveyor

Project Edit View Insert Online Options

F (% E saveproject 5 ¥ =

Project tree m 4

Devices

Tools Window Help

| X D [ T ME R R ¥ coonline ¥ cooffiine f5

e x 0l

Start CPU

v ] FB_conveyor
B¢ Add new device
gy Devices & networks
B conoler-comeyor (G 1214 0G0C ]
I Device configuration
%/ Online & diagnostics
~ I Program blocks
ﬁf' Add new block
4 Main [OB1]
< conveyor [FB1]
@ conveyor_DB [DB1]
» [* Technelegy objects
» External source files

5 O © #|daws

3!@3:1 o B ==&

B

i

& »=1

v Block title:
Comment

v Network 1:

v r;’ PLCtags
%5 Showall tags
B Add new tag table
% Default tag table [18]
» g PLC data types

i EEs
L]

<1

» [55 Watch and force tables )
L \VJ v 51"

52"

v 1 Details view

53"

™M1
54

- =0l = =] s> ~«R)

*Main Program Sweep (Cycle)®

%DB1
“conveyor_DB"
%WB1
“conveyor”

“$1" — manual
UE0 1
52" — automatic
UE0 2
*S3"—on WAD .2

%03 motor — “M1”

I, —o off ENO —

0.0 pushbutton manual mode (no contact)
0.1 pushbutton automatic mode (no contact)
%E0 .2 pushbutton conveyor ON (no contact)
%02 motor conveyor belt M1

%03 pushbutton conveyor OFF (nc contact)

23. Kliknutim na ’OK’ potvrdime, Ze chceme opravdu spustit CPU. (— OK)

Are you sure you want to change the

CPU to RUN mode?

OK ” Cancel !
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24. Kliknutim na spustime nebo vypneme monitoring. BEhem testovani programu, mizeme
kliknutim na blok “conveyor“ monitorovat stav vstupu a vystup(, ale také béh programu v bloku

“conveyor®. (— conveyor[FB1] — )

Pm{en Edit View Insert Online ‘Oplwns Tools Window Help Totilly intageated Automation
Of S soveproject @ X =5 H X D [ L EEE R Y coonine F Gooffiine fp INIE X H ] PORTAL
[ Devices l \ Options =
HOO F |Gk Fe s ARC|8 EEW €GLS '="'- &F = = 2
= v | CPU operator panel i
S Firn =~ Mo g onloff E3
,ﬁ-“::vewze = S [~ no wigger applied e controller_conveyor [CPU 1214C D.. - |
Add new devi poll it
i Devices & networks s > o =0l e o] 5 W RUN/STOP RUN A |
~ [ controller_conveyor [CPU 1214C DO/ {4 = ERROR sToP B[]
IIY Device configuration v Network1: memorybit mode selection i — 12
%l Online & diagnostics #mem_sutomatic 2 g
~ gl Program blocks [} SR il
I Add new block TRUE <] [T [>]
= #automatic —S . .
& Moin [0B1] ° FALSE v | Call environment S
& conveyor [FB1] ° #manual -—{R1 Q- [Nowigger apphed s
@ conveyor_DB [DB1] [ ] >
» [ Technology objects =
» '@} External source files > Network 2:  memory bit start motor conveyor in automatic I
v @ PLCtags L =1 #mem_motor |= <
% Show all tags TRUE i SR 1 2
B Add new tag table $0fl = FALSE & i z
TRUE Zon =S i 3
[ -1 1
i vefoult g table (18] #mem_automatic —o{3¢ b— R o
» [ PLC data types v/ i
» [531 Watch and force tables = I
ot ©:e % o (E9EGE
Program info | Network3: motor conveyor Ll ading 16 L
< W B B & i
— )] FALSE
v | Details view £0N ==t > |PLC register
TRUE Pt i
zofi o FALSE #motor el Call blemareby
Name TUE amencmoer ] o "
#mem_automatic ~as. - - Meain (OB1) - NW 1
v
< ] 2 [1oox Jl = g
|'d Properties  |*} Info )| % Diagnostics

4 Portal view

| conveyor (F... | Mein (081)
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25. Diky tomu, Ze blok “conveyor” byl vytvofen podle pravidel pro tvorbu standardnich bloku (zadné

Nize vidite otevienou tabulku PLC tagl jsou v ni uvedeny vstupy a vystupy pro dva dopravniky.

Default tag table

Name Data type Address Retain | Visible.. Acces.. Comment

1 0 S1_CONVEYOR1 Bool 9%E0.0 @ @ conveyorl pushbutton manual mode (no contact)

2 < S2_CONVEYOR1 Bool %E0.1 =) M  conveyor1 pushbutton automatic mode (no contact)

3 40 S3_CONVEYORI Bool %E0.2 =) M  conveyor1 pushbutton conveyor ON (no contact)

4 <@ S4_CONVEYOR1 Bool %E0.3 B @ conveyori pushbutton conveyor OFF (nc contact)

5 g0 M1_CONVEYOR1 Bool %A0.2 =) [  conveyor1 motor conveyor belt M1

6 <@ S1_CONVEYOR2 Bool %E0.4 @ = conveyor2 pushbutton manual mode (no contact)

7 < S2_CONVEYOR2 Bool %E0.5 @ @ conveyor2 pushbutton automatic mode (no contact)

8 <@ S3_CONVEYOR2 Bool %E0.6 )] M  conveyor2 pushbutten conveyor ON (no contact)

9 <@ S4_CONVEYOR2 Bool %E0.7 )] )] conveyor2 pushbutton conveyor OFF (nc contact)

10 @@ M1_CONVEYOR2 Bool %A0.3 ) M  conveyor2 motor conveyor belt M1

11 | <Addnew> @
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26. Nyni muzeme blok "conveyor* volat v OB1 dvakrat, pokazdé s jinym zapojenim. Pro kazdé
volani je nastaven vlastni instanni data blok.

Program ve funkénim blokovém diagramu (FBD):
+ Block title:  "Main Program Sweep (Cycle)”
Comment

- Metwork 1:  call program conveyor 1

“WB1
*conveyor_DB"
YFB1
“conveyor®
v EM
W00
"S1_CONVEYORT® = manual
WEO.1
"52 CONVEYOR1" — automatic
WED 2
"£3_CONVEYOR1" — on “AD 2
WED 3 rmotor — “k1_COMVEYOR1T"
“54 COMNVEYOR1® —o off EMO —
- Metwork 2:  call program conveyor 2
“DB2
“conveyor_DB_2°
WFB1
“conveyor”
v EM
WED 4
"S1_CONVEYORZ" = manual
WED 5
"52_CONVEYORZ® — automatic
WED 6
"£3_COMNVEYORZ® — on AD 3
WE0 7 motor =— "k _COMVEYOR2"
"S54 CONVEYORZ® =& off EMO =
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Program v zebfikovém diagramu (LAD):

+ Block title: “Main Frogram Sweep (Cycle)”
Comment

- Metwork 1:  call program conveyor 1

DB
“conveyor DB
%FB1
“conveyor”
= EM EMNO
WED 0 A0 2
"S1_COMNVEYORT™ = manual motor 4 “h1_CONVEYOR1®
WED 1
"52 _COMVEYOR1" — automatic
WED 2
"S3_COMVEYORT" — on
WED 3
"sd COMVEYORT™
[/: off
- Metwork 2:  call program conveyor 2
DB 2
"conveyor_DB_2"
%FB1
“conveyor”
= EM EMNO
WED 4 A0 3
"21_CONVEYORZ® — manual motor 4 “W1_CONVEYORZ"
WED S5
"52 _COMNVEYORZ" — automatic
WED 6
"S3_COMNVEYORZ" — on
WEOD 7
"S54 COMVEYORZ®
[/: off
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Dva dopravnikové pasy mizeme nyni Fidit pomoci stejného bloku. Pouze instanéni data blok musi byt

pro kazdy dopravnik zvIast.

v Network 1:  call program conveyor 1
%DB1
“conveyor_DB"
e
“conveyor”
...—1EN
FALSE
0.0
“S1_CONVEYOR1" == manusal
TRUE
%EO0 1
"S2_CONVEYOR1" - automatic
FALSE
%E0 2
"S3_CONVEYOR1" ==|on FALSE
TRUE 9AD 2
%E0 3 motor=- “hM1_CONVEYOR1"
"S4_CONVEYOR1" —o off ENO |
v Network 2:  call program conveyor 2
%DB2
“conveyor_DB_2"
9B
“conveyor”
...—4EN
FALSE
%EO0 4
*S1_CONVEYOR2" ==/ manual
FALSE
%05
“S2_CONVEYOR2" == automatic
TRUE
YE0.6
"S3_CONVEYOR2" —{on TRUE
TRUE %AD 3
YE0.7 motor}— “M1_CONVEYOR2"
“S4_CONVEYOR2" &) off ENO
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