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Lab 1 : Getting Started with TIA Portal

* Introduction with TIA Portal

» This lab will introduce you to the basics of SIMATIC STEP 7 (TIA Portal) V16.
« The program allows students to design electrical networks with various elements to control certain processes.

@& Partners in Technology SIEMENS

SIEMENS

TIA Portal




m

industriol automation

@& Partners in Technology SIEMENS

Create a New Project

 To create a project in TIA Portal, first launch the program on your desktop, if
ou do not see’'it, search TIA Portal in the windows search bar at the bottom
eft of your screen.




! RKCONTROLS

industrial cutomation

@& Partners in Technology SIEMENS

Create a New Project

« After the portal successfully loads, you should be able to see a display like
below.
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« After the portal successfully loads, you should be able to see a display like
below.
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Create a New Project

« After the portal successfully loads, you should be able to see a display like
below.

As you can see from the menu bar, we have several options to

Open existing project and create new project are self-explanatory.
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Create a New Project

« After the portal successfully loads, you should be able to see a display like
below.

As you can see from the menu bar, we have several options to

Migrate project takes mature PLC programs and migrate it to new PLC programs.
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Create a New Project

« After the portal successfully loads, you should be able to see a display like
below.

As you can see from the menu bar, we have several options to

»

Welcome Tour shows you the features of TIA portal, if you are
interested and have time to spare, you can proceed with that.
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« After the portal successfully loads, you should be able to see a display like
below.

As you can see from the menu bar, we have several options to

Totally Integrated Automation

isting project _ w Totally Integrated Automation Portal
Version W13 SP1 Update 9
< ... = STEP7 Professional
— Wersion W13 5P1 Update 9
= WinCC Basic
Wersion W13 5F1 Update 2

Detailed information about installed software

| Check for updates

Installed Software shows you the currently software that is installed, which is important to check to see if all your
software is up to date. Below is an example of the screen, showing which software is installed and their versions.
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Create a New Project

 Let’'s go ahead and proceed with creating a new project, next enter the
required information as shown below, take note of the path where you save

quire 1 as . . .
the project so opening it next time will be much easier.

Click create
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Create a New Project

 Let’'s go ahead and proceed with creating a new project, next enter the
required information as shown below, take note of the path where you save

quire 1 as . . .
the project so opening it next time will be much easier.

Click create
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* Now you should the new addition option on the menu, First Steps, here you
will see some other options such as:

As you can see from the menu bar, we have several options to choose from:

P Project view Opened project: C:\Users\ankng\DropboxiSiemens\Charlie's Lessons\PLC Basic Lab\Lab1_Introduction\Lab1_Introducti

Configure a device — Allows you to link or set up your PLC (Programmable Logic Controller)
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* Now you should the new addition option on the menu, First Steps, here you
will see some other options such as:

As you can see from the menu bar, we have several options to choose from:

P Project view Opened project: C:\Users\ankng\DropboxiSiemens\Charlie's Lessons\PLC Basic Lab\Lab1_Introduction\Lab1_Introduction

Write PLC program — Allows you to create just the PLC program without any hardware
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* Now you should the new addition option on the menu, First Steps, here you
will see some other options such as:

As you can see from the menu bar, we have several options to choose from:

nts n" was opel Xt
S5
N B Configure a device
\”&e Write PL m
technology objects
L Contouean i screen \
Open the proj ew

P Project view Opened project: C:\Users\ankng\Dropbox\Siemens\Charlie's Lessons\PLC Basic Lab\Lab1_| duction\Lab1_Introduction

Configure technology objects — Allow you to work in motion modules and drives
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* Now you should the new addition option on the menu, First Steps, here you

will see some other options such as:
As you can see from the menu bar, we have several options to

choose from:

Open the project view — Allows you to access the project view without
any of the above options, useful for returning to your older projects.
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* Since it is our first program, go ahead and click on configure a device.
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Totally Integrated Automation

First steps

Project: *Lab1_Introduction” was opened successfully. Please select the next step:

Open existing project

Create new project
v proj | \\\.

Migrate project
Close project

N o Configure a device
Welcome Tour

[ Write PLC program
First steps

P Configure

San technology objects
Installed software .

l ] Configure an HMI screen

Help

User interface language

Open the project view

P Project view Opened project: C:\Users\ankng\DropboxiSiemens\Charlie's Lessons\PLC Basic Lab\Lab1_Introduction\Lab1_Introduction
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* Since it is our first program, go ahead and click on configure a device.

You can see two options:
Show all devices- Show all the devices you have on your project
Add new device-Configure a new device

Device:

Sololo ool
e EEaEs
f55ss:M0
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* Since it is our first program, go ahead and click on configure a device.

Click on Add new device. You can see a similar display as the bottom figure. Here you can configure
your Controllers (which are PLCs), HMI screens, and PC systems.
Here you can name your PLC however you like. Such as Ryan’s PLC 0.1

Device:
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* Since it is our first program, go ahead and click on configure a device.

Click on Controllers, you will see a drop-down menu that has all sorts of different types of PLC. The one
we will be using is one of the SIMATIC S7-1200, so click on the small black arrow next to SIMATIC S7-
1200 to get another drop menu one. Continue until you see

Unspecified 2 6ES7 2XX-XXXXX-XXXX.

V$ Controllers
~ [ SIMATIC 571200
~ [ cPU

» [l CPU 1211C ACIDCIRly
» [ cPU 1211C DCDOIDC
» [l CPU 1211C DCIDCIRYY
» [ CPU 1212C ACIDCIRlY
» [ cPU 1212C DCDOIDC
» [l CPU 1212C DCIDCIRYY
» [ CPU 1214C ACIDCIRly
» [ CPU 1214C DObCiDC
» [l CPU 1214C DCIDCIRYY
» [l CPU 1215C ACIDCIRly
» [l cPU 1215C DaibaiDe
» [l CPU 1215C DCIDCIRYY
» [l cPU 1217C DCDOIDC
» [[§ CPU 1214FC DCIDCIDC
» [[8 CPU 1214FC DODCIRlY
» [[§ cPU 1215FC DODCIDC
» ([l CPU 1215FC DCDCIRly
v [l Unspecified CPU 1200

[l [6ES7 2XXC00CKKRN
IMATIC $7-1500
SIMATIC 57-300

3 » [ simMaTC 57400

» h SIMATIC ET200 CPU
3 i Device Proxy

Device: )

Unspecific CPU 1200

Article no.: |EE5? 2N,

Version: |V4.1

[~]
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Configure Device & Network

* Since it is our first program, go ahead and click on configure a device.
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Scroll down a bit to see the add button and click it.

g o = e

» [ Unspecified CPU 1200 ... —
L8 I-_ CIRAATLE C 7 A E0n hd

<] [ | |>|_

Open device view Add
cl

ﬁ
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Configure Device & Network

After successfully adding the PLC, the Portal View will be displayed, this is the main screen you will work
on. Currently your PLC is not configured yet, click detect to configure your device. Make sure you have
connection between your PLC and your Computer via Ethernet.

& Partners in Technology

7'y Siemens - C:\Users\iankng\Dropbox\Siemensi\Charlie’s Lessons\PLC Basic Lab\Lab1_Intreduction\Lab1_Introduction

Froject Edit View Insert Onl

Cf R saveproject S0 ¥ = =

Totally Integrated Automation
PORTAL

Devices

|; Topology view ”ﬁﬂh Network view ‘lﬁ'f Device view

¥ ] Lab1_Introduction
K¢ Add new device
iy Devices & networks
» [m cs
> Tgec

SR I

GO ©

IY Devi
» [l Program blocks
» [ Technology objects
¥ [@ External source files
» [ PLCtags
» [@ PLC data types

< = n

b [53 Watch and force tables

v ‘ Details view

Nam

[ Program blacks

[ Technologyobjects
External source files
4 PLCtags

g PLC data types

|5 Watch and force tables

[0y Program info
[, Device proy data
& Textlists

4 Portal view

The device is not specified

100% eV

Options

=]

v ‘ Catalog

CaE e

[ Filter

» [ cPU

» (W ARG

» [l Cemmunications mo...

» [ Technology modules

3 ——

6 Properties  [™} Info )| %] Diagnostics

+ Project Lab1_Introduction apened.

> | Information

bojeyen asempiey [E

5|00] aUIUQ EH

[ sepeiqn ] swseL @]

SIEMENS



RK CONTROLS & Partners in Technology SIEMENS

industrial automation

Configure Device & Network

Another window should show up as shown below

Hardware detection for PLC_1

Type of the PGIPC interface: PNIIE

PGIFCinterface:  [Rl intel(R) Ethernet Connection 1219-LM BRG]
Compatible accessible nodes ofthe selected interface:
Device Device type Interface type Address MAC address
i 'I
—1
[ |
—
Starts h
Onll form [ pisplay only messag \
| [ cancel |

There are several drop down options, but we won’t bother with that for now, click Start Search.
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After successfully searching, you will see this, be care, you need the correct controller.

l Hardware detection for PLC_1 |

]
xXH
Type of the PGIFC interface:  B_PNIIE [+]
PGIPCinterface: W Intel(R) Ethernet Connection (2) 1219-V |T| © IEI
Compatible accessible nodes ofthe selected interface:
Device Device type Interface type Address MAC address
or-iner001 CPU 1215CDCD... PNIE 192.168.10.11 AC-64-17-164F-24
= | on-iner002 CPU 1215CDC/D... PNIE 192.168.10.12 AC-64-17-16-53-ED
[ [ on-iner003 CPU1215CDCD... PNIE 192.168.10.13 AC-64-17-16-52-49
— on-iner004 CPU 1215CDC/D.. PNIE 192.168.10.14 AC-64-17-16-52-67
[ Flash LED \
Use the one that | assigned to you ...
Online status information: D Display only error messages
1 Found accessible device en-iner002 ’7 —
0 Scan completed. 4 compatible devices of 13 accessible devices found. =
Scan and information retrieval completed. E F
17 Retrieving device information... E
| Detect | | Cancel |
v
T

There are several controllers on this network, pick your correct one
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Configure Device & Network

When the structure of the PLC is greyed out as below, you have successfully configured the device.

Pntjec'. Edit v Insert Onl\lne Help Totally Integrated Automation
Cf (3 H saveproject 5 ¥ 22 MR s Ol PORTAL
Devices ‘; Topology view @ Network view ‘mf Device view ‘ Options (€]
ra H M =
HQO = g g
- ‘ Catalog H
~ _] Labi_Intreduction -~ )
B Add new device 8
£ Devices & netwarks L [ Filter S
1 » (@ cru [
» [l Signal boards
= —
IIY Device configuration » L@ Communications b... iy,
| Online & diagnastics 103 102 101 3 » ?Eaneryhuards o
» [ Frogram blacks Rack_0 > ol E
» [ Technology objects » ’il DQ ;
» [ External source files » r4_. allizle] S
&
» (@ PLCtags | #—lm
» [ig PLC data types Il » @ AQ =
= = N » [ AiiAQ 5
< [T a » [ Communications mo... E‘
leetaiIs view » [ Technology modules |
L
(=
=
3
=
a
4 Portal Overview
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Programming Blocks

This portion of the lab shows you how to create your first program using network. A network is like an
electrical wire, where you can place components such as contacts and assignments.

Proj d Insert Online  Options  Tools  Window Help

roject  Edit  View sert .
A= i 4 : Totally Integrated Automation
5 (B seveproiect @ X 2 2 X0t @2 5 G E B coonine ¥ Goofiine | fip M I 3¢ 1] PORTAL

Lab1_Introduction » PLC_1 [CPU 1212C DUDGDC] [
Topology view Network view Device view Options (=]
pology P
o A El O|g
: 2
» (] v‘(})talog H
3 o
& | 2
& 1 [ Filter g
» (@ cP 2
» [ Signal board:
» [l Communications b [
» [ Battery b o)
» oo ]
» lm oiing H
v (H E
35 To]
» [ AliAQ ';
» [ Communications mo... E‘
» [ Technolegy modul 3
I
c
5
3
3

To access the networks, drop down the menus from your PLC in
the Project Tree, until you see Program Blocks
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Programming Blocks

This portion of the lab shows you how to create your first program using network. A network is like an
electrical wire, where you can place components such as contacts and assignments.

dit View Insert Online Options Tools Window Help

Project E i
- . . . Totally
GF ({ H saveprojec: @ X 35 (2 X O f’!’:ﬂ: M G I;E,ﬂ Gaonline y¥ Go offline ﬂnh"m [EX:I n
Project tree m «
G g EAEDE S C6AMT L & K =
in
Name Data type Default value Comment
1~ np
s nitial call Ranl [i=11 Initial call nf this OR b2
L
HF - == = 2 5L g
* Block title: “Main Program Sweep (Cycle)”
*  Network 1: .
m Address
100% il T AT

Drop down from that and double click Main[OB1].
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Programming Blocks

Network 1 is already made for you
Also you can see some of the favorite blocks on the top of the workspace.

These are contacts| -+ 4+ and this is a coil -
The coll is necessary to complete the line and assign the output.

roject Edit View Insert Online Options Tools Window Help Totally
GF ({ H saveprojec: @ X 35 (2 X O f’!@' M G I;E,ﬁ Gaonline y¥ Go offline ﬂnh"m [EX:I n
Project tree m «
aF e e EASDEt A CaABS = &7 B F
Data type Default value Comment
ut
Iniial Call Bonl [=1 ey Initial el of thiz OR b

<= | 3=
HF di-—0— 7 - 4 5 51

Main OB1

Favorite Bar

100% s T TTRTYIYR
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Programming Blocks

Begin with grabbing the normally closed contact (N/C) -+ from the favorite’s bar at the top.

MyOnLiner » PLC_1 [CPU 1215C DUDCDC] » Program blocks » Main [OB1]

i E s L, EAEPGrGrgsEF] e el g &7 G
Main

ﬂf

&1 1

Ak Ak == {7} = &

A%
"
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Programming Blocks

Now grab the normally open contact (N/O) I*'- from the favorite’s bar at the top.
Drag it on to the network line and name it “Start01”.

MyOnLiner » PLC_1 [CPU 1215C DUDCDC] » Program blocks » Main [OB1]

G L, EREP/Br @[ G2 aB Gl G &7 6
Main

& 1 I+ 1

HF Ak —0— {7} —=» 2

LT
Lo
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Programming Blocks

Grab the coil =~ to complete the circuit
Drag it on to the network line and name it “Motor01”.

MyOnLiner » PLC_1 [CPU 1215C DUDCDC] » Program blocks » Main [OB1]

i E e L, EOERBr QST @@ B =z G & T G

& 1 I+ 1

Moter01
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Now everything is set up and we are going to float the screen by selecting the float option on the
upper right-hand side. You should now be able to see the Device configuration (PLC) window
(your plc) and the Program block window over it.

Project Edit View Insert Online Options Tools Window Help
fF (Kl saveproject & XM I 5 X N2 T MEE R § coonline ¥ Gooffine  §o M IB  H || [<earchinproject |
MyOnLiner » PLC_1 [CPU 1215C DUDUDC] » Program blocks » Main [OB1]

— S0
evices 5

2 |dass wEBER/8 G EEH CLEED s Gl &7 &

Totally Integrated Automation
PORT.

Main
- =TT
¥ _] MyOnLiner b
3
I Add new device A Al —=0= - (= 9
D s & networks
!ﬁ' EEEEEEEEE * Block title: "Main Program Sweep (Cycle)” e
v i PLC_1 [CPU 1215C DO/DC/DC] e ﬂ
Y Device con figuration ~
w
%/ Online & diagnostics ¥ €23 Network 1: :
* [ Program blocks ——— =
ﬂAdd new block L.
M [0 1 R S 42901 N f— = a
» [ Technologyobject=: | | -=eell - Morord],
=

] /1 ] L d

3 External source files Ll LI { } !
» L@ PLCtags
» EE PLC data types

~
b 55l Watch and force tables
» [ Online backups
» [ Traces

an El
|
O
Q
P

[

» i Device proxydata
59 Program info |

E] PLCalarm text lists

3 Em Local modules |
» i Ungrouped devices
» Sg Security settings 100% ——
> '—f’ Commen dafa "d Properties “j.‘.lnfn iJ‘ %/ Diagnostics
» (5]} Documentation settings

» (@ Languages & resources | General y” Cross-references H Compile || Syntax ij

» i Online access ‘5”?”6| [ show all messages [+]
» (59 Card ReaderlUSB memory .
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Programming Blocks

You should now be able to see the Device configuration (PLC) window behind the Program block window

Totally Integrated Automation
PORTAL
Mai
n — [;Topology view MNemrkview ”ﬁf Device view |_I:ll=_|
x
HF HiF == {7 = £ = Device overview g._
* Block title: *Main Program Sweep (Cycle)* ¥ - Module ;
DIt e
¥ €23 Network 1: FE R
=
omment 8 9
sl
81001, Stanol Meterol, °
1/t 1r { F— %
~
g
-2
@
¥ Network 2:
hent _%
Py
a
=
a
—
100% |t
» [m Local modules
» i Ungrouped devices v [v]
» 5§ Security settings < [ 100% | —— (<[m] (>

Program block

» [g§ Common dats
» _Fj] Documentation settings

|3 Properties H"j.'.lnfo iJUL_'Diagnostics |

. d D o e J_G.fi || Crossreferences | Compile | . . .
window o EN e — Device configuration
ard Reader/USB memory
” ‘ S I Path Description Errors  Warnings  Time Wi n d OW
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Programming Blocks

Move Program block window so you can see Device configuration window

14 Siemens - C:\Users\CharlieBlackiDocuments\Automation\MyOnLineriMyOnLiner

Project Edit View Insert Onl Options Tools Help e i o T file
3 % sveproject 3 X x| s 50 0 B B & coonine ¥ Gooftine | fp M 3¢ ][] [=corcn npocc |4 PORTAL _ -
Paste

Devices ‘,_! Topology view l& Network view ]i‘l' Device view \_EM i
a (=) | d¢ [rcricruizisg [ 85 ¥ (eHn s = Device overview _g Dee

* ] MyonL ~ 2l W . Module HI
_1 MyOnLiner [ - — owe
W Add new device + :‘ PLC;:I = g M=

g Devices & networks u wr g

~ _m PLC_1 [CPU 1215C DGDC/DC]
IY Device configuration

HSC_1| =
% Online & diagnostics Rack_0 ol
~ gl Program blocks wsc_s|m|S @
f Add new black | ]
= i HSC_4 .
4 Main [0B1] i | |
» [ Technology objects " e B
- k = g
» g Extemal source files v Pulze
» (@ PLCtags Pulse.

» U@ PLC data types

Program block o =k

» (i Online backups
» [ Trace: MyOnLiner » PLC_1 [CPU 1215C DUDUDC] » Program blocks » Main [OB1]

window g Floran

%) PLCalarm textlists

W FEE L, ERERBraruEcaaB s Gd &7 6

v @ Local modules Main
» i Ungrouped devices e
b 5§ Securitysettings < b e - S
DIC o v Block title: "Nein Program Sweep (Cycle)®

~ 23 Network 1g

b (i Card ReaderiUSE mem

v | Details view

4 Portal view

Device configuration
window

O Tune here tn searrh
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Programming Blocks

Zoom in onto the CPU on the Device configuration screen. From here, select the “Stop01”
contact on the program block window and drag “%I10.0” then “Start01” to “%10.1” on the CPU.

SIEMENS

Project Edit View Insert Online

Options

Tools Window

Help

j" aﬂswepmjecl S X ax i 5 MEE R F coonline ¥ cooffline l,'p MR ¥ :_' _]_I Search in project E

~ ] MyOnLiner
B’ Add new device
i Devices & networks

~ mPic

e

= g Program blocks
ﬂ Add new blo..

oo
» [ Technology obj...

i » @} External source ...

| Q t » rd PLC tags

i » () PLC data types

— » [ Watch and force...

.

Zoom in to

enlarge

» [ig online backups
» Eﬁ Traces
» [§i, Device proxy data
55 Program info
E] PLCalarm text i,
» E. Local modules
» i Ungrouped devices
» 5@ Securitysettings <

RUN/STOP M
ERROR W
MAINT ™

= | d¢ [P (cPui215() |
AEN

» [g# common data
» [5]] Documentation set..

» ':b Languages & resour..

General y“ Cros:

s-refe

rences

» [ Card ReaderiUsB mem...
<] ] B

G I Details view

! |Path

|
» g Online access @"Il Show all messages

[ Crororven

| e

| main ¢

vt
-

EVNEEEEEN EEEEERN
23 45 51 b0 1 2 3 45

CPU 1215C
DC/DC/DC

& Topology viev

EEEEEEER
Dl e 1 2 3 4 5 § 7

10.0 Stop01

0.1 StratO1

i




@& Partners in Technology SIEMENS

industriol automation

Programming Blocks

Move Device configuration screen to see outputs. From here, select the “Motor01” coil on the
program block window and drag “%Q0.0”

TIA Siemens - C:\Users\CharlieBlack\Documents\Automation\MyOnLiner\MyOnLiner

Project Edit View Insert Online Options Tools Window Help

Ci B saveproject @ X 22 3 X W@ G ME B R F coonline F Gooifine  fp NI ¥ ]

Devices & Topology

o —

DRa0 ) 2 3 4 5 6§ 7 b0
EEEEEEEN EEEEN

"= |~ 1 monLiner CPU 1215C
i B¢ Add new device DC/DC/DC
g Devices & networks
~ (@ PLC_1 [CPU 1215C...
Y Device configur...
% online & diagno..
v [gl Program blocks
I’ Add newblo...
e weinjop]
» [§ Technology obj... s e
» External source ...
» ‘_’d PLCtags
[ PLC data types
[ Watch and force...

(& Online backups .
33 Traces MyOnLiner » PLC_1 [CPU 1215C DUDTDC, Sl "gram blocks » Main [0B1] QO 0 Moto r01

(3. Device proxy data

ok :

Eo§ Program info = o - o W o2

& PLC alarm text .. Gl 8, EB =E|8! Lr'Y: R EMB Gl Qd &°7 &
» (@ Local modules Main

» i Ungrouped devices

» 5§ Security settings T] ["m —HF Ak == {7 =

It 1
b (d ol d“.. ¥ Block title: *Main Program Sweep (Cycle)®
» 'Z]) Documentation set...

I2]

DRs0 1 2 3 45 67 b0
EEENENENEE NEEEEN

[

-

v v ww

» (@ Languages & resour.. I General ;Jﬂ Cross-references srmment
= . — —————|
» i Online access @m@ [Show all messages ¥  Network 1:
» [ Card ReaderiUsB mem... E p
<] - 1] 1 Path r
v I Details view %0.0 0.1 %Q0.0
“Stopo1® “Stario1” © Mool
N | | { F—

Portal view =2 Overview I P I main
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Now put the screen back to the way we started. Click the Program screen, then Embed

[n]

DRe01 2 3 4 5 6§ 7 b0
EEEEEEEE EEEEERE

iner » PLC_1[CPU 1215C DUDUDC] » Program blocks » Main [OB1]

5]003 aUI|UD |g|] fio)

MY snseL it

i

ienera I y" Cross-references

IE| Show all messages

Path C

Iﬁ PLC_1 I'- Main (

HF Ak =0— 7} = 2

* Block title: “Main Program Sweep (Cycle)”

*  Network1:
%60.0 0.1 %Q0.0
"Stopo1” “Start01®
i/ | | { }

Embed
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Programming Blocks

Your screen should look like this, no red lines where you have configured the contacts and coils

MyOnLiner » PLC_1 [CPU 1215C DUDCUDC] » Program blocks » Main [OB1]

AdE s, EREE/B @) A@B s A &7 G
Main

m:

HF Ak =0 7} = 2

+ Block title: “Main Program Sweep (Cycle)® ‘

comnmment "Stop013°
/1
¥  Network 1: . ‘
Comment

%0.0 %0.1 %00.0
*StopO1” "Start01” *Motor01”

‘ /1 | | { )}

No Red
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Programming Blocks

If you have Red, we need to go to the PLC Tags area.

Project tree o 4 Project tree mw 4 MyOnLiner » PLC_1 [CPU 1215C DUDC/DC] » PLC tags
Devices
Devices | Devices | B == D W TH &
= = PLC tags
== == ~ ] MyonLiner |~ Name Tag table Data type Address Retain  Acces.. Write.. Visibl.. Comment
¢ Add new device 1 4@ stopol Default tag table [w] Bool [l %100 [ ™
gz ntsher P - i = iy Devices & networks 2 @ swenol Defaulttagtable  Bool %I0.1 fv! =] =]
- M{O . — 4 M{O : et - (@ PLC_1[CPU1215C 3 @ Motorol Defaulttagtable  Bool %Q0.0 =] =) =]
I Add new device I Add new device Y Device configur. = Add new “ 9
g Devices & networks o Devices & networks 9/ online & diagno..
r F ~ig =
~ (@ PLC_1 [CPU 1215C... ~ (1§ PLC_1 [CPU 1215C... ‘;’:i:::‘:::n =
HIY Device configur... JIY Device configur... & Msin [0B1]
%! Online & diagno.. Q| Online & diagno.. ’ :;# Technology obj..
y » i) External source ..
v gl Program blocks = v g Prfagram blocks = - P:(:tr:;: o
I Add newblo... I Add newblo... g show o el
& Main [OB1] & Main [OB1] gmﬁnrwug ]
™ % = % 2 Defaulttag t...
» [ Technology obj... » [ Technology obj... - 5
4 External source ... » External source ... I k I' k h L
3 Pictags ~ [ rictg Your Tags must look like this:
Za Showall tags L] %@ Showalltags

B Add newtag...

4 Defaulttag t...
:5 PLC data types
[52 watch and force...
[ online backups
"'f'“ Traces

W raneny || Stop01 10.0

24 Default tag t...

() PLC data types StartO1 10.1

s
{551 Watch and force...

: (& Online backups MotorO1 QO .0

I ~
% Traces

»
»
>
»
»

5§ Device proxydata

PLC Tags e Show all 18 rogram e Just fill in if you have issues

) PLCalarm textli... £ PLCalarm textli... Name
» (@ Local modules [ Tags » [ Local modules [ _] Address l_]
» i Ungrouped devices » i Ungrouped devices 1 .U 5top01 || ®%10.0 ™
?—', Security settings { » ,:"-.. Security settings 2 <41 StartOl %10.1
» g§ Common data » [g¢ Common data
» 5] Documentation set.. m » 5] Documentation set... ’7‘ 3 < Meotor01 Q0.0
<|T i e (L [ e a4 SRl
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Now go back to your Program blocks area, then Main OB1

MyOnLiner » PLC_1 [CPU 1215C DUDUDC] » Program blocks » Main [OB1]

| Devices

SIEMENS

ﬂﬂ-_h Devices & networks
~ [ PLC_1 [CPU 1215C...
[} pevice configur...
Q| Online & diagno.. - Network 1:
~ |.gl Program blocks
ﬁ Add new blo...
..... . R %0 .0 %0.1 %Q0.0
L Technology obj... "Stop01” “Start01” "Motor01”®

¥ Block title: “Main Program Sweep (Cycle)®

Comment

[

—
s —_— ] 1 [ }
External source /] { }

[ PLCtags
Zg showalltags | |
I Add newtag...
:{.’ Defaulttag t... N Network 2:

[g PLC data types Comment

[z watch and force...

[& online backups |

4 Main [OB1]

'ﬂ Traces

>
>
4
b
4

E.'e Device proxy data |

&4¢ Program info

& 2 |dase L ERBRB At ETHE CGERB G Gl &7
Main
¥ ] MyOnLiner Ead ===
B Add new device B L Lt s ol i L

E] PLC alarm text|i... < 1
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Now click the download icon at the top

Project Edit View Insert Online Options Tools Window Help

i sweproject @ X 3 T X 9 T

ﬁ Go online p‘ Go offline &T E ;J j _U <Search in project g‘i

Project tree m 4
Devices

E E2 |dass n =008t @t EEp € S °* G
= Main
Bl _] MyOnLiner |~
E I ~dd new device HF ik —0— 7t = 2
- D s & ks
2 Eﬂh slaceclobclcl * Block title: *Main Program Sweep (Cycle)*
2| ~[jgrc 1[cruizisc. R
2 IIY Device configur... o m

%/ Online & diagno.. ~  Network1: . .
- Click download Icon

- E‘. Program blocks
I Add newblo...
/.- Mnin [ORT] 3 %0 0 %0.1 %Q0.0
4 Technology ob.. “Stop01” *Start01” "Motor01”
iR -
@} External source ... L — JI : { }
Ed PLC tags
% Show all tags | &

K Add newtag...
%8 Defaulttagt... ¥  Network 2:

Lomment

[g PLC data types Comment
{52 wetch and force...
[ig Online backups |
ET’B(ES
[} Device proxydata
"MI'.IHIOB‘I] ______ 8§ Program info |
E] PLCalarm text ... < ”
W Local modules

Maln OB]. » 'k Ungrouped devices

» F_.'—.- Security settings | General y" Cross-references || Compile || Syntax

must be high lighted || G comemase Q][] [show sl mesges =

» 51 Documentation set. ||

»
»
»
»
»

-
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Click “Start search”

Tools Window Help

5| G B @ & Goonline ¥ Goofiine fp (NI ¥ ||

Y2 (e j |
Extended download to device X

Configured access nodes of "PLC_1"

= = 0, Device Device type Slot Interface type  Address Subnet

PLC_1 CPU 1215CDCD... 1X1 PNIIE 192.168.10.11
[}
- =0
ttitle: "Main

Type of the PGIPC interface: | @_PNIIE [+]
itwork 1: PGIPCinterface: Wl Intel(R) Ethernet Connection (2) 1219-V [+] © @ H
nment Connection to interface/subnet: [ Directatslot'1 X1 |'] © CIICk Start Search
S Istgateway: | [~ @

"Stop01*
— /| —=
[ — Select target device: | Show all compatible devices [v

Device Device type Interface type Address Target device

- - PNIIE Access address -
itwork 2:

Flash LED

Startsearch

Online status information: [ Display only error messages

(perties

al || Crol
O)|[show i
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Again... find your correct connector, hlgh Ilght then click “Load”
(s | S| B @ | Goonline ¥ Gooffine | fip I8 MBI 3¢ [[11[=csrchnproece

"EXtended downioad to device X
Configured access nodes of "PLC_1"
5, Device Device type Slot Interface type  Address Subnet
PLC_1 CPU 1215CDCD... 1 X1 PNIE 192.168.10.11
o Make sure you
le: “Main
D ) high light the
ok 1z PGIPCinterface:  |Rl Intel( ion (2) / ©|g
2 (R) Ethernet Connection (2) 1219-V m Ko I I
Connection to interfacefsubnet:  [Directatslot '] X1 IBLG) Correct Contro er
0.0 Istgateway [
>p01*
Vi—— ; : i
Select target device: ompatible devices
. Device Address Target device
On-Liner001 192.168.10.11 On-Liner001
wk 2: On-Liner002 PU 1215CDCD... 192.168.10.12 On-Liner002
On-Liner003 CPU 1215CDTD... PNIE 192.168.10.13 On-Liner003 C I H k L d t d I d
On-Liner004 CPU 1215CDCD... PNIE 192.168.10.14 On-Liner004 IC Oa O Own Oa
. = — PNIIE Access address -
[|FlashLED
E— Stantsearch
Online status information: [] Display only error messages
1 Found accessible device on-liner004
i| Cro o Scan completed. 4 compatible devices of 14 accessible devices found.
showall | =z%? Retrieving device information...
Scan and information retrieval completed.
l Load
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Continue loading...

L, EODEpEEIr ST CEVMY G s MU ¢t

PR T T X Change from “No Action”

9 Check before loading

- 11 .

- II'b lling d b

B to “Stop all by pulling down box
Status | ! Target Message Action -
wk1: . + 1 = PLCY Loading will not be performed because preconditions are not met Load ‘PLC_1"
c

) H » Stop modules The modules are stopped for downloading to device. No action . L >top & I
oo No action
)pVD - (] » Software Download software to device Consistent download |
E-_

H » Additional inform._.. Different data formats in online and offline project. D Overwrite all
[v] Text libraries Download all alarm texts and text list texts to device Consistent download...

vl

Check “Overwrite all”
<] 1] 2]

[ Refesh | M overwrite all
. 100%

Finish | ‘ Load | l Cancel | pperties |+i.|.|n

i | Cros|

Show all messages q

Description Goto |7 Errors  Warnings  Time
1 Pl 0 0 4:05:42 PM
raaram hlacks A n n 4-05:47 PM
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rogramming Blocks

Finish loading...

L EAED8r @[T a8 Gl ad &7 &

Load preview

Status ! Target Message Action
1: M @ ~ rc Ready for loading. Load "PLC_1"
(] » Stop modules The modules are stopped for downloading to device. -
- (v} » Software Download software to device Consistent download
° » Additional inform... Different data formats in online and offline project. B Overwrite all
(V] Text libraries Download all alarm texts and text list texts to device Consistent download...
2:

ow all messages m
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Start module, put controller back in run mode.

Programming Blocks

& Partners in Technology

oad results

Nei 9 Status and actions after downloading to device
in
Status ! Target Message Action
4'!.1, 0 ¥ PLC1 Downloading to device completed without error. Load 'PLC_1"
o » Start modules Start modules after downloading to device. Start module
—
<| I
—
sl-1s
O S e —————————————————————————————

SIEMENS
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If everything went well, you have successfully downloaded your first project

Project Edit View Insert Online )ptions ools Window Help Totally Integrated Automation
e 5) MK B[R ¥ Goonline &F Gooffiine | i [ W8 3¢ ] (1] [-scarchinproject | S PORTAL

«

Cf (3 saveproject & X 2=l T3 X

MyOnLiner » PLC_1 [CPU 1215C DUDCUDC] » Program blocks » Main [OB1]

Devices

=]

m
[

@@L Gl QA &7 H

bl

k;'b;' w3 =4
Main

~ _] MyOnLiner ~
I Add new device ] 4+ =ik == 7 — 2
ﬂﬁ-u Devices & networks . . . —
~ [l PLC_1 [CPU1215C... ¥ Block title: “Main Program Sweep (Cycle) L_
Y Device configur...
%/ Online & diagno.. - Network 1:
=[5 Program blocks ———
“t' Add new ble..
o B Main[OBY] %0.0 %601 %000 .
» (4 Technology obj... "Stop01” *Start01” *Motor01”
> External source ... J— ) —. |} { }
~ (@ PLCtags
Z5 Showalltags | ] E
‘:' Add new tag...
¥ Defaulttagt.. ¥ Network 2:
[ PLC data types Commeant
|z watch and force...
[ Online backups

(1}

[ Traces

€]

v v vy

a

r;g Device proxy data <

i [5[>] [100%

Eo Program info
) PLCalarm textli...
» (@ Local modules J General H Texts ” Supervisions

‘3 Properties ||‘_\.'. Info " .| Diagnostics

» Ungrouped devices Tag

» Security settings

» 4§ commendata General
» 5] Documentation set... m

< | Il | m I Name: |StopO1
v ‘ Details view

Tag

|HUI) ‘

=T

o

Data type: [Bool

Address: [%I0.0
D Retained

L o e TTor - | PRI W ___
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Now give your network a description, then download again. £

MyOnLiner » PLC_1 [CPU 1215C DUDOUDC] » Program blocks » Main [OB1]

e L, EEE B ar [T €A as Gl G d & G
Main

My Start Stop Circuit

a1 w1

Ak A =0 —_

¥ Block title: “Main Program Sweep (Cycle)”

Comment

¥  Network 1: My Start Stop Circuit

Comment

%0.0 %0.1 %00.0
*Stop01” "start01” *Motor01"
] 1 1 { \
I./: 11 LI |

- Network 2:
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Now let’'s go on-line with the controller

Project Edit View Insert Online Options Tools Window Help

f D saveproject & X = T X W WM E E R S coonline (F Gooffiine f2 AW 2 | 1)

n
PORTAL

On-Line Icon

Devices
w ER |ddss o EAEDBt B L[] BB Gl G o &7
Main
~ _] MyOnLiner 4o ——
I Add new device B Rl -
Ei'b Devices & netw...
~ (o PLC_1 [CPU12... Y w  Network 1: MY Start Stop Circuit | ad
Y pevice confi.. omment
Q| online & dia...
~ gl Programble.. @
-7' Add new...

sl

suoipnsu| B

Bunsa | < |

il

0.0 %01 %Q0.0
“Stop01” “Start01” “Motor01®
| A i { pee

syse | k]

» External sou...
~ [& PLCtags [¢)
4 Showall .
& Add new... semment
% Defaultt..
» [ PLC data types
» Z Watchand £
» [ Online back...
»
3

¥  Network 2: .

L}

sauelqn — ||

[ Traces

[<]

[i} Device prox.. <]
o Program info
E] PLCalarm te...
» (@ Local meodul... [ J General H Cross-references H Compile
—
» I Ungrouped de... @m Show all messages -
» 5§ Security settings
» 4§ Common data -
» [Z]) Documentation... [+, Mesage
- Q Loading completed (errors: 0; warnings: 0).
<] m ] Py

v ‘ Details view

1l ‘ |)‘ |IOO% k2 e, srrereTT
LG; Properties I"glnfo ‘Iﬁ Diagnostics |

[

Goto |7 Date Time
5/6/12020 4:13:49 PM
5i6/2020 4:34:56 PM
5i6i2020 4:35:03 PM

[>

Connected to PLC_1, via address IP=192.168.10.11
® ~ startd loadina to device.

Note ... Green lines indicating power flow though the NC contact and
stopping at the NO contact.



RKCONTROLS

industrial automation

Now we must force

Because we are connected to the Real-World Inputs, which are designed to have push buttons
connected to them. We can not turn them on because you are far away being remotely connected.
We will use a command called force; this lets us override what the Real World Input is reading so we

can test our program.

& Partners in Technology

Programming Blocks

Go to Force table.

~ Eil Force table

!ﬁh Devices & netw...
~ (g PLC_1[CPU12. @
Y Device conti...
%/ Online & dia....
w [l Program blo... L]
B Add new...

& Main[0B.. @
» r_,n Technology ...
» External sou...
v [@ PLC tags [ ]
%@ Showall ...
I Add new...
% Default t..

"B Force tabié

» (&) Online back...
I e

¥  Network 1: MY Start Stop Circuit

0.0 401 Q0.0
"Stop01* *Start01" *Motor01*
. 1o
‘ /1 1 r - -

. | Network2:

Devices
E2|avre wcosp/8tat e TE ECEaD 2% ad &F
Main
~ _] MyOnLiner @~ e I,
I Add new device I L T ol i

SIEMENS
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TRUE

Click Icon
to “Force All”

@& Partners in Technology SIEMENS

Programming Blocks

Type “True” under “Force value of your “Start01”

MyOnLiner » PLC_1 [CPU 1215C DUDCDC] » Watch and force tables » Force table

g% & 8 BFE F, 2%

i Name Address Display format Monitor value
1 *Stop01*:P %I0.0:P Bool °3
2 |H csterorr [E) w0ap
3 <Add new>

MyOnLiner » PLC_1 [CPU 1215C DUDCUDC] » Watch and force tables » Force table

| Comment Tag comment

- Qo OO
R 1

*Stop01”:P %I0.0:P Bool °3
star01”:p  [E] %i0.1:p Bool [=1°%

3 <Add new:

Address Display format Monitor value

Comment Tag comment




@& Partners in Technology SIEMENS

| ‘h\usrll ouo'oa

Programming Blocks

Click “yes” to “Force All”

¥ @ 4 0o RIF|F. %

| Name  Address | Display format ' Monitor value Force value F | Comment
1 *Stop01*:P %I10.0:P Bool |
g <Add new= B

i
| ]
2 | *start01":P [ %I0.1:P Bool [+]°8 TRUE M 1

|

|

|

|

|

|

|

|
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Now float again

Project Edit View Insert Online Options Tools Wndow Help

il seveprojet 3 X = 5 X 9 T B @ ¥ Goonline N Gooffline fip I8 I® %€ [|] [-<carchinproject-

SIEMENS

Totally Integrated Automation
v PORTAL

Project tree 0l 4 MyOnLiner » PLC_1 [CPU 1215C DUDCDC] » Watch and force tables » Force table - EX 4
Devices
i} FF 4 8 BFEF, 2%
| i |Name Address |Disphyformnt Monitor value Force value F ‘Comment Tag comment
~ ] MyOnLiner 00~ | *Stop01™:P %I0.0:P Bool '
B Add new device T J20E  -swnore *I0.1:F Boal [=1°3 TRUE =
iy Devices & netw... 3 <Add new> ]

v FgPci1jcruiz. @
IY Device confi... |
Q| Online & dis...

~ [gl Program blo.. @
i"" Add new...
& Main[o. @ |

» [ Technology...

» @ External sou...

v g PLC tags <9
% Showall .. B |
B Add new...
4 Defaultt...

» [ PLC data types

¥ [5 watch and f...
I Add new...
EZl Force table

» (i Online back...

» ’:7.‘ Traces

» 5} Device prox...
Hg Program info J General I Cross-references I Compile

saueIqI] EI syse| b@] Bunsa] &

pf fes  |Yainfo L=l

) P T Ifaw s ™
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Move screen near bottom, now on your network you will see that 10.0 StartO1 is Forced on and
power flow now goes though and turn the coil on.

Project Edit View Insert Online Options Tools Window Help

i (Yl saveproject 3 X Gz 5 X s d: 5 MG E R Y coonline ¥ cooffine Jz I8 I % - [[] [=esrchinpojecs | |

Force on contact
%0 1

E

"Start01"

_{}—

Devices

O | &G B EEEEE: QS =B CGREAT 0 &6
Main
¥ _] MyOnLiner 00 A
¢ Add new device A e - - 1
o Devices & netw..
vEgPC 1[Iz, o @ ¥  Network 1: MY Start Stop Circuit
Y Device con fi... om

%/ Online & dia

~ [ Program blo...

ﬁ'Add new...
4 Main [OB... ]

» [ Technology .

L)
L g gt

» @} External sou.. ‘
= [‘ PLC tags 9
4@ Showall
I Add new...
% Defaultt...
» [ PLC data types o =
~ [ wWatchand f...
B Add new...
E}élFon:e table
> rj‘ Online back...

& 4 b RIF Fy °2°%
i Name Address Display format M
*Stop01™:P %10.0:P Bool °3
2 |E stan01™:P [ %i0.1:P Bool =178

» [Z Trace
» [, Device prox...
&8s Program info
&) PLCalarm te...
» (W Local modul... @
» /ig Ungrouped de...
‘ b =g Security settings | l_lm o
< 1} >
o
o

v ‘ Details view

Now change Force value back to “False and see how the coil goes off.
This will be used through the rest of the training!

=R
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Now turn the “Force Off’ and see how we lose power to the coil.

*  Network 1: My Start Stop Circuit

Turn Force Off

ment F.
0.0 W01 Q0.0
“Stop01* “Start01” Motor01
‘ {/1[ ': : ---------------- -: ,—--—q

| MyOnLiner » PLC_1 [CPU 1215C DUDODC] » W~+

# & & 86 KF F
i Name Address Display format Monitor value Force value F Comment
1 *Stop01":P %I0.0:P Bool 3
*start01":P  [&]] %i0.1:p Bool [~]°% TRUE M
e <Add new>

This will be used through the rest of the training!
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Creating a latch.

MyOnLiner » PLC_1 [CPU 1215C DUDCUDC] » Program blocks » Main [OB1]

G b, EEAEEBrar [T A AB G G @ T G
Main

||||||

4F 4k —0— 7} = I

hd ED Network 1: My Start Stop Circuit

%0.0 %0 .1 %000
“Stop01* “Start01” “Motor01”

‘I— -+ Get from Favorites

—

Get from Favorites |

<+~ Add NO Contact from Favorites
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Add MotorO1 Tag

MyOnLiner » PLC_1 [CPU 1215C DUDUDC] » Program blocks » Main [OB1]

FEOCEEEE IR IET
Main

H] € d@B Gl ad &7 G

|

HF HiF =0— 7} = I

w .4 Network 1: MY Start Stop Circuit

400 W0 .1 Q0.0
“Stop01* “Start01” “Motor01®
/1 { | { }
1 "Motor01* Bool %Q0.0 -~

1] EH

Type “‘m
Enter
Enter

Loads “Motor01” Tag

SIEMENS
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Click Main OB1

industrial cutomation

Add MotorO1 Tag

Project Edit View Insert Online

& Partners in Technology

Options Teols Window Help

5F ChEl saveproject & ¥ = D3 X O (¥: ) [

| Devices

Programming Blocks

B Add new device
g Devices & netw...
~ (g PLC_1[CPU12.. (1]
[IY Device confi..
4 Online & dia...
+ |g! Program blo... (1]
B Add new...

__________ (1]
_# Technology ...
External sou...
[ PLCtags 9
4 Showall ...
B ~Add new..
% pefaultt...
[ PLC data types
[ watch and f...
K Add new...
EQL Force table
E Online back...
E’.‘ Traces

- v w

(i, Device prox..

&8 Program info

E] PLCalarm te...
8 Local modul...
+ i Ungrouped de_.

i WX, EAEE|8s @ 'Y=
Main
~ ] MyOnLiner O~

4F 4k =0~ {7 = &

Network 1: MY Start Stop Circuit

Comment

%0 .0 W0 1 %00 0
“Stop01” “Start01” "Motor01”
7 | | { )
%o .0
*Motor01*
11
LI |
Network 2:

» =g Security settings N
<| m LB

u? gy KA F. Fo °F °%

Name Address

“Stop01*:P %I0.0:P

start01™P [ wi0.0:p
<Add new

Force value

TRUE

SIEMENS

Download
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Force one more time

MyOnLiner » PLC_1 [CPU 1215C DOUDTDC] » Program blocks » Main [0B1]

TS D L, EAEDB G EHE AR T 2 G & &

L

HF Al =0~ — -t

¥ Network 1: MY Start Stop Circuit

Comment

Wo.
0.0 %0Q0.0
*Stop01® *Start01" "Motor01"
1/t { | { }

%o .0

"Motor01"

{ |

¥  Network 2:

F Comment
.

OnLiner » PLC_1 [CPU 1215C DUDUDC] » Watch and force tables » Force table
Click Force All

¥ 2

e g R

i Name | Address Display format | Monitor value | Force value F Comment
1 *Stop01*:P %I0.0:P Bool 3 =
£ %00.1:P Bool =18 TRUE =]
8 <Add new>

SIEMENS
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Unforce one more time

Programming Blocks

AECB: @ S =EHpeCedad s ad &7 6

i

Wil W T D g
Main

HF dik =0~ 7 = S

*  Network 1: MY Start Stop Circuit

Note now that

you have

nitor value Force value F Comment Tag comment Created Wh at IS
- called a Latch.

Click Unforce All s e ol
i Name
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Close Force Window

i}

= T
Wil 2 2 A,
Main

BEE

Sra::HEeGcaad =% qd &7 &

bl

HF 4k —0— {7 = &

¥  Network 1: MY Start Stop Circuit

wwwwww

W0.0 W01 %@Q0.0
*Stop01* “Start01” “Motor01*
A X { F—
%Q0.0 -
“Motor01®
1 |
1 I
¥  Network 2: .
# & % b RF F, 7%
i Name Address Display format Monitor value Force value F Commen t Tag comment
"Stop01™:P %10.0:P Bool 3
Bool [+]°% TRUE M

*starn01"P [ %0.1:P
Add ne

SIEMENS

Click and Close
Force window
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Add two internal contacts

Click

Main

HF Hi—0— 7} = &

¥ Block “Main Program Sweep (Cycle)”

%0 1 %00 .0

"Sto "Start01” "MotorQ1”
| J— —
I/1 —1/—
%00 .0
"MotorQ1”

SIEMENS
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Programming Blocks

Add two internal contacts

Highlight

0.1 %00.0

"Stop01” "Start01” “Motor01”
]
/1 /1 — |
%00 .0
“Maotor01”

= Network 2:
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Programming Blocks

Add two internal contacts

Click = —

HF Ak =0~ 7t =

* Block title: “Main Pro
Commen

~ .4 Network 1: .
Cammen
400 |0 %00
"Stop01” <377 "Start01” "Motor01”
]
1/t
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Add two internal contacts

CIICk HF ik =~ 7} = &

title: “Main Program Sweep (Cycle)”

%00 .0
"Motor01”
I %

Conmment
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Add two internal contacts

HF ik == {7} —= &

. . * Block title: “Main Program Sweep (Cycle)”
Highlight e

%00 .0
"Motor01”
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Add two internal contacts

Click =

& Partners in Technology

Programming Blocks

HF Ak —— {7 = T

* Block title:
Comment

m Sweep (Cycle)”

Wo .
01

hd Network 2: ...

%000
*Motord1”

%0 .0
"Motor01”®

SIEMENS



m @& Partners in Technology SIEMENS

industrial cutomation

Programming Blocks

Add two internal contacts

%00 .0
*Motor0 1™

Add Tag Names
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SIEMENS

Add two internal contacts

Comment

~ §.4 Network 1:

Comment

W00
"Stop01”

Right Click on StopHMIO01
Then Click Define tag

HF ik =0~ 7t = &

StopHMIOT “otartiil” *Motord1”
Open O 1
LI

* Block title: “Main Program Sweep (Cycle)”

Wo .

:3|35I1 and monitor

Rename data block...

Ctrl+5hife+

Rename tag... Crrl+Shift+T

Rewire tag... Ctri+Shift+P
M cut Crl+x
Eg| copy Ctrl+C
[ Paste Ctrlav
¥ Delete Del
Go to [
Cross-references F11
Cross-reference information  Shift+F11
k:’)% Insert netwark Crrl+R

Insert STL network
Insert SCL netwark
Insert empty box Shift+Fs

Properties Alt+Enter

%000
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Programming Blocks

Add two internal contacts

* Block title: “Main Program Sweep (Cycle}”

Comment

Comment

%00 0.1 %00.0

"Stop01” | StopHMIOT | "Start01” “Motor01"
s 74 e DETINE tag
Section Address Data type | PLC tag table Comment

lame
StopHIIOT localtemp  [~|  Bool [7] =

Global Memary | Define | |
Glebal Input
Global Output =

-

Comment

Click Global Memory
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Add two internal contacts

Main

HF HiF =~ 7} — &

* Block title: “Main Program Sweep (Cycle}”
Commen

v §74Network 1:
Commen
Wo.0 W01 #Q0.0
"Stop01” | StopHMIOT | "Start01” “Motor01"
s 74 e DETINE tag
Mame Section Address | Data type | PLC tag table Comment
StopHMIOT Global Memory E w200 |EBool IE\ Default tag table IE\

Define | | Cancel

- Neatwnrk 2-

Change Address to: M20.0 Then Click Define
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Programming Blocks

Main

Add two internal contacts

HF ik =0~ 7t = &

* Block title: “Main Program Sweep (Cycle)”

~ {74 Network 1:
W00 M20.0 W01 Q0.0
"Stop01” "StopHMIOT” "Start01” "Motor01”
/1 /1 | { )

Right Click

Address

Data type  PLC tag table Comment

Bool E Default tag table E
Def

ion
obg mnr}r -

hd Network 2: ...

¢ct Glebal Memory
nge Address M20.1
I

Se
Ch

(@}

Then Click Define
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Tools  Window Help
{4 (-.i:=‘m' o En Iﬁ-ﬁ Go online .‘Gnnﬂlineé&) m m _}@:l _u S

@ ¢ MyOnLiner » PLC_1 [CPU 1215CDUDUDC] b Program blocks » Main [0B1]

Add two internal contacts

Main

—HF Al == B =

¥ Block title: “Main Program Sweep (Cycle
Comment

Download

401 %000
“Motor01®

W00 WM20.0
"Stop01” "StopHMIOT®

4 14

Motoring ON =

201
"StartHMIOT"

Modifyto 0

Monitor

Display farmat » Modify operand Y

Right Click

Define tag Ctrl+Shift+l
Rename tag... Ctrl+Shift+T
Rewire tag... Ctrl+5hift+P
M cut Crrl+x
¥  Network 2: .. EZ Copy CtrleC
Comment _—g Paste Ctrl+v
¥ Delete Del
| Goto ]
—

Cross-references F11
| Cross-reference information  Shift+F11

1 Insert netwark ctrl+R
Insert STL netwaork
Insert SCL network

¥ Insert input and output Ctrl+Shift+3
Insert empty box Shift+Fs
Froperties Alt+Enter

Select Global Memory

SIEMENS

Modify

Modify to 1
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Programming Blocks

Tools  Window Help

Add two internal contacts ) oie B G B B Y oonine ¥ cooine do NIB ¥ (|| [Corrnome= ] b4

TN B e dmP == G &7
Main
He e

—HF Al == B =

* Block title: “Main Program Sweep (Cycle)”

[ ]
Comment
¥  Network 1:
° Comment

.

0.0 UWM20.0 %0.1 %Q0.0 M Od I

"Stop01” "StopHMIOT® "Startol” “Motor01®
/1 /1

201
"StartHMIOT"

Modifyto 0

Monitor

-

Display farmat Modify operand Y

Right Click

Define tag Ctrl+Shift+l
Rename tag... Ctrl+Shift+T .
Rewire tag... Ctrl+5hift+P M O I to O
M cut Crrl+x
¥  Network 2: .. EZ Copy CtrleC
Comment _—g Paste Ctrl+v
¥ Delete Del
| Goto ]

Cross-references Fi1
| Cross-reference information  Shift+F11

1 Insert netwark ctrl+R
Insert STL netwaork
Insert SCL network

¥ Insert input and output Ctrl+Shift+3
Insert empty box Shift+Fs

Select Global Memory
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Programming Blocks

Add two internal contacts

Wo.0 200 0.1 Q0.0
"Stop01” "StopHMIOT® "Start01” “Motor01”

/1 /1

Interlock on now
Power flow to motor

Select Global Memory
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Programming Blocks

Create two new networks

*  Network 2: Green Light Motor Running

Network 2

mment

%00.0 %001

“Motor01” "GreenLight”

If MotorO1 is on
Turn Q0.1 OnA.
GreenLight

Network 3

If MotorO1 is on
Turn Q0.2 O
RedLight

1. Download
2. Monitor
3. Test with Modify Value

%00 .0 %002
“Motor01” "RedLight”
1 I‘r ___________________________________________________ -t }._ e |

Refer to Page 71
M20.0 turns motor OFF by modifying from a 1 the modifytoa 0
M20.1 turns motor On by modifying from a 1 the modify to a O
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Create Timer

MyOnLiner » PLC_1 [CPU 1215C DUDODC] » Program blocks » Main [OB1]

Click |

suonpnnsuj |

Click

~ Timer operations

4 TON

& Partners in Technology

Programming Blocks

SIEMENS

HF ik —0— {7t > 2+

*  Metwork 2: Green Light Motor Running

Comment

*  Metwork 3: Red Light Motor Stopped

Comment

“Motoro1”
1A

| %000

.eegegg:gggalg\sgg

| W

hd Network 4: .

Comment

%002
“RedLight”

e @

1009

51C INsTructions %

MName Description Version

» [ ] General E Y

» [51] Bit logic operations V1.0 r

w [©] Timer operations V1.0 ﬁ
& Generate pulse V1.0 = é
2 TON Generate on-delay V1.0
4 TOF Generate off-delay V1.0 E
4 TONR Time accumulator V1.0 ;'
K| -om)- Start pulse timer i
H| —romy- Start on-delay timer 1
H)| —(ToF)- Start offdelay timer —
@ —{(TOMR}— Time accumulator L
H)| ~(rm- Reset timer g
@ —{PT)}- Load time duration g_

» [41] Counter operations V1.0 ~|a

v | Extended instructions |

Mame Description Version

» [7] Date and time-of-day V2.1

» [7] String + Char V37

» [] Distributed IiD V2.6

» [] PROFlenergy V2.5

» [] Interrupts V1.2

» [7] Alarming V14

» [] Diagnostics V1.7

» [] Pulse V1.1

» [ ] Recipe and data logging V13

» [ 7] Data block control V13
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Create Timer

& Partners in Technology

Programming Blocks

MyOnLiner » PLC_1 [CPU 1215C DUDODC] » Program blocks » Main [OB1]

SIEMENS

*  Metwork 2: Green Light Motor Running

Drag

Comment
%00 %001
"Moter01® "GreenLight”
]l 1 I %
1T LI
*  Metwork 3: Red Light Motor Stopped
Comment
%00 %02
“Motor01® “RedLight”
:/‘I - e ————
¥  Network4:
Comment
[100% Tl

& TON

suopsnnsul |

~ [ ] General

Options
K 2| mwo% EE
Main » | Favorites
L.
H4F d4iF 40— T — & w | Basic instructions
MName Description Version

» [51] Bit logic operations V1.0 %
w [©] Timer operations V1.0 ﬁ
& Generate pulse V1.0 = é
2 TON Generate on-delay V1.0
4 TOF Generate off-delay V1.0 E
4 TONR Time accumulator V1.0 ;'
K| -om)- Start pulse timer i
H| —romy- Start on-delay timer 1
H)| —(ToF)- Start offdelay timer —
@ —{(TOMR}— Time accumulator L
H)| ~(rm- Reset timer g
@ —{PT)}- Load time duration g_
» [41] Counter operations V1.0 ~|a
v | Extended instructions |
Mame Description Version
» [7] Date and time-of-day V2.1
=|» [] string + Char V37
» [] Distributed IiD V2.6
» [] PROFlenergy V2.5
» [] Interrupts V1.2
» [7] Alarming V14
» [] Diagnostics V1.7
» [] Pulse V1.1
™ L [] Recipe and data logging V13
| » [] Data block control Vi3
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Create Timer

*  Network 3: Red Light Motor Stopped

Type
RideTimer

Commen
| %€0.0 Data block
“Motor01”® Name imer
A wmber [ [5]
() Manual
(=) Automatic
r  Networkd: If you call the function block as a single instance, the function

block saves its data in its own instance data block.

|} Click
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@& Partners in Technology SIEMENS

Programming Blocks

Create Timer

- Network 4: Add MD:I.O
Added - Rename Tag to:
New Ti TimerValue

20s
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Programming Blocks

Create Timer

Add contacts -
HF A =0 7} = 2
and coils

¥  Network 4: Ride Timer

%WB1
“RideTimer"

%00 .0 %202 TON %202
"MotorD1"® TimerReset” Time "TimerReset”
{ | i IN Q { )
T20s —’y “WD10
' ' ETH— "Timervalue® t

Contact Contact

Note: Follow slide 66 to 69 for defining the tag name “TimerReset”
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Programming Blocks

Create Timer

s Window Help

Ay G [ & coonline ¥ Gooffine gz [N E x — [} | searchin project

Wi e s L, ERE0Br A [E @A@Y (= &7 %

Main

itial call of this OB
=True, if remanent data are available

Download

Monitoring
ON widetimer 1. Download

%Q0.0 W20 .2 ---?'Bi----I M20.2

S ) S ot S 2. Monitor
Right Click - T T— 3. Test with Modify

Modiy 1! ' Value
Modify to 1

“Motor01 Q0.0” turns RideTimer ON by modifying from O to 1
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Create Timer

¥ Information system Ox

v Network 4: Ride Timer Totally Integrated Automation

Information system

n s ne System » F aPLC» i » (57-1200, 57-1500) » Basic instructions (57-1200, 57-...
Content Favorites
B OO NK & ?
o »
B 1 . :'E”‘d”d”“‘“” tothe TIAPoral Information System | TON: Generate on-delay (S7-12... X
» iting projects
. .
RideTimer’ * Wl Edtinagraect s TON: Generate on-dela
» Ml Using user administration - y
%Q0.0 %M20.2 TON %20 .2 ¥ I g s
; i » ] Edting devices and networks Description
. . . - . . ~
c .
Motor01 TimerReset Time TimerReset Programming a PLC You can use the “Generase on-delay” instruction to delay sewing of the Q output by the
11 P » M Programming basics programmed time PT. The instruction is started when the result of logic operation (RLO) at input
1 | / IN Q { } » ] Programming recommendations ( IN changes from "0" to *1" (positive signal edge). The programmed time PT begins when the
il » ] Data types {| instruction starts. When the time PT has elapsed, the output Q has the signal state "1". Output Q
T#20s PT o N i ['| remains set as long as the start input is still "1". When the signal state at the start input changes
o WMD10 1l ¥ B Instructions L| from "1" to "0", the Q output is reset. The timer function is started again when a new positive
'TlmerVa Iue. i Instructions (57-1200, 57-1500} ?| signal edge is detected at the start input
ET » Il Example braries (57-1200, The current time value can be queried at the ET output. The timer value starts at T#0s and ends
» [l Asynchronous instuuctions ( when the value of the time duration PT is reached. The ET output is reser as soon as the signal
~ I3 Basic nstructions (S7-120. state at the IN input changes to "0". If the instruction is not called in the program because it is
~ 2] LAD (57-1200, 57-1500) skipped, for example, the ET autput returns a constant value as soon as the time PT has expired.
» M) Bit logic operations The "Generate on-delay” instruction can be placed within or at the end of the network. It reauires
Timer cperations (57- a preceding logic operation.
7] TP: Generste p. Each call of the "Generg delay’ instruction must be assigned to an IEC timer in which the
instance data is st
7] TOF: Generate
[ TONR: Time ac. For 57-1200 o
B (TP ) Start An IEC timer f the data type IEC_TIMER or TON_TIME that you can declare as
< [ < >

To know more about TON (Timer ON Delay)

select the TON block and press F1 on the _ _
keyboard Information window pops up
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Create Comparator

4.Tag Name:
TimerValue
Type: Time
Address: MD10

industrial automation

& Partners in Technology

Programming Blocks

..iner_V16 » On-Liner000PLC [CPU 1215C DUDUDC] » Program blocks » Main [OB1]

- EX

Options

Wi S L, EEEP|8 8t

s @ e @EB =% G

H

——T

w

Favorites

—HF Al == 7 =

Qo3
TimerValue *JumpOutd1®
== | { } .
Time | '
T#5s
Network 6: JurnpOut02
Comment
D10 Qo4
“TimerValue” 'JI..II'TIPOI:.I(UZI
== { } .
Time | '
TE10
| Network7: Jumpouto3
Comment
D10 WQo.5
“TimerValue” 'JumpOl-.ltD3'
== |
{ F—

Time |

~ | Basic instructions

Name
4 E Counter operations

~ [¢] comparator operations
A1l cvp ==

Al cvp =
Al cvp ==
A cnp ==

<]

Description

Equal
Notequal

s | Extended instructions

Greater or equal

Name

» [ ] Date and time-ofday
» [] String + Char

» [] Distributed li0

» [ PROFlenergy

4 D Interrupts

» [7] Alarming

Description

< [

nasu| EE

el K[ Bunsay

hd | Technology

Name

» [7] Counting

» [7] PID Control

» [ 7] Motion Control
» [ 7] SINAMICS

Description

< 1l

|' QU!—ppv | sewean £

b | Communication

SIEMENS

suoIPNIsu| EE

D\

1.Click

2.Click

3.Select and Drop
Greater or equal in
network 5, 6 and 7

Note: Ignore adding coils <~
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Programming Blocks

Create Comparator

Comment

== |

*  Network 6: JumpOutd2

Timervalue .

6.Type: TH#10sE==> """

¥  Network 7: JumpOut03

“Timervalue®

7. Type: TH#15se===>""

SIEMENS

8.Add Coil and Define

global output tag name:
“JumpOut01”; Address: QO0.3,
Type: BOOL

9.Add Coil and Define

global output tag name:
“JumpOut02”; Address: Q0.4,
Type: BOOL

10.Add Coil and Define
global output tag name:
“JumpOut03”; Address: QO0.5,
Type: BOOL



m & Partners in Technology SIEMENS

Create Comparator P rog ram m I n g B I OCkS

X9 INHER §o & Gooffiine gz [ I € ][] [Searchinpro

st b, SO EEE G e eamB 2 gl &6 =
Download
Monitoring 1. Download
ON | | 2. Monitor |
s e 3. Test with Modify
| r— Value for “Motor01”
|
ji‘:r‘\?‘i eeeee :pm;i'
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Create Counter

—
3 0 6 » O er000P 0 OB
E Options g2
=4 El
. 4= a
Click |3 |
g avorites q
L L T 2
E 14 Ak 0= 77 = =2 VIBasnc instructions H
1 g Name Description
1 “Timervalue® *JumpOut02” |+ [14] Counter operations [:'E
=
Time | { }— & CU Count up =
| T£10s E e Count down 1] “
. 4 CTUD Count up and down E
» rﬁ Comparator operations
.
I ICk » [¥] Math functions ~[=
C Al [ D
¥ Network7: JumpOut03 v | Extended instructions 2
Comment Name Description K
» [ Date and time-ofday EE
» [] string + Char =|=
D10 %005 o i =
“Timervalue® . . » [ ] Distributed /0 z
] - JumpOut03 » [ PROFlenergy =
i Time | { } » [ Interrupts “
T#15s » [] Alarming .E-:
<] i ] >
| — VITe:hm}logy s
Name Description =
= =
*  Network 8: Ride Counter | » || Counting ||
- _ | » ] PD control
o ~| » [ Motion Contrel
|| » [ siNaMICS
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Create Counter

& Partners in Technology

Programming Blocks

SIEMENS

O 6 0 er000P P DCU/DUD Pro o OB
Options ot
S L EREPA QW AT Gl G & T G =0 | T i s
— - g
I s Ja Z
14F 4k == 7t = 2 v Basic instructions H
Name Description
. . g = = i
T:mervaI\IJe *JumpOutoz" | ~ [53] Counter operations :E
= { } " & Cu Count uj
|1‘|me | 1 P 5
R (a0 Count down Cla
i T#10s -3
4 CTUD Count up and down H]
] Fﬂ Comparator operations ]
» [£] Math functions v =
5
<] L > o
¥ Network7: JumpOut03 v | Extended instructions a2
Comment Name Description |
» || Date and time-ofday E
» [] string + Char =
. WD10 . %€W0. 5 » [ ] Distributed 10 4
Timervalue “Jump | E
] - | » __| PROFlenergy i.
i Time | » [ Interrupts 1
T#15: » [ Alarming -
<] i ] >
N — VITe:hnology =
Name Description E

*  Network 8: Ride Counter

» [] Counting

» [7] PID Control

» [] Motion Control
» [ ] SINAMICS
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Type:
RideCounter

Create Counter

Call options

Data block
H Name 'RideCounter m
B Number E [?|
inﬂsl?agrlize Sl CI|Ck

If you call the function block as a single instance, the function
block saves its data in its own ihstance data block.

more...

' 0K | [ Cancel
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Create Counter

[ Network 8: Ride Counter
' Define a tag with
%wB2 Name: CounterValue
“RideCounter Address: MW30
= Type: Int

Int

cu Q
false — R

999 — py ov
Preset Value: 999 ”

Added
New Counter

TWMW30
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Programming Blocks

Create Counter

hd Network 8: Ride Counter

Add NO contact with
name “TimerReset”

» %20 2
“TimerReset”

DB 2
"RideCounter”

Add NO contact
Name:“CounterReset”
Address:M20.3
Type:Bool

7

cTu @203
int  “Counterheset’
‘:M‘NSO )
oo e Add Coil with name
F—r CounterReset
999 — py

Note: To know more about CTU(Count Up), select the CTU block and press F1 on the keyboard
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Create Counter

Options  Tools Window Help

= Xr)i ("iczl." r;?rﬂ Go online “’GooHITneE&? ;] m_}e:l _u <search in projec

Download

Monitor

See “CounterValue”
that gets update
after every 20sec

=

w N

Download

Monitoring
ON




Click

Click

suoponisu| 7

industrial cutomation
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Programming Blocks

Create Math Functions

MyOnLiner_V16 » On-LinerO00PLC [CPU 1215C DUDUDC] » Program blocks » Main [OB1]

SIEME

v .3 Network 9: Math

Comment

MUL
Auto (777)
EN — EN
IN1 out
IN2 3¢

NS

Options I-f}_j
il Wt 1|a
g
3
v | Basic instructions §
Name Description
» [ <] Comparator operations @j‘
v [%] Math functions | e
X CALCULATE Calculate ‘g g
€T ADD Add o )
&1 sus Subtract
£ muL Multiply =
£I o Divide ‘i,'
£ moD Return remainder of... i
£ NEG Create twos comple... |“
E INC Increment —
£T DEC Decrement N EJLL'
< I B g
v | Extended instructions g
Name Description a

» | Date and time-of-day
» [ ] String + Char

v 770 Nictribosad 1IN

[>]

[4
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Create Math Functions

industrial automation

¥  Network 9: Math

Comment

MUL
Auto (Int)

[1 ” EN T !
Countervalue ‘ e DA Define new tag
*CounterValue® — N1 out
Define new tag S ﬁ Name:“DollarTotal”
"Dollarvalue® — N2 3¢ .
Name:“DollarValue” ‘ '_?_‘dder_elif'MWBA'
Address:MW32 yPe-

Type:Int




industrial cutomation

Download

Monitoring
ON

Default “DoIIarVaIue”w_
will be 0 ...

& Partners in Technology

Programming Blocks

Create Math Functions

Options Tools Window Help

1 X 0 (e o

=

n [ & Goonline §¥ Go offiine
QOO0F !

&!ME}(’:LU Search in project>

N

w

Eo/BrarE =R Cea@T 6y

Ak Al == 7] =

¥  Network 9: Math

SIEMENS

Download

Monitor

See “CounterValue”
that gets update
after every 20sec
Modify
“DollarValue” to 2
by double click
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Create Math Functions

Modify X

Operand: | *Dollarvalue® | %NW32 | Data type: Int | Click

Modify value: | 2| - Format: |DEC“‘"' /

Type 2
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Create Math Functions

<]

& Partners in Technology

Network 9: Math

134
MW 0

[

*CounterValue”| —

2
w32

"DollarValue” ==

MuUL

Auto (Int)
EN — ENC

IN1

out

IN2 3¢

268
TWMW34
— "DollarTotal®

SIEMENS

“DollarTotal”; 268
134*2=268

Note: To know more about different Math Functions, drag and drop different math functions on the network

and press F1
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Thank You



