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Getting Started

|zl YWwatch and force tables
m Online backups

[ Traces
=

4 Portal view

— e Sl show all objects

' Show all objects

# Add new block

. Organization blocks (OB)
PLC
programming \:..
Main|

" Show cross-references

# Show program structure
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Change to the Portal view
Click on ‘PLC Programming’.
Double-click on ‘Main [OBA1].

‘Main [OB1] is the primary
running program block.
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Drag and drop lngewuity for Life
. 1. Drag and drop two ‘Normally
; - o] - T Open’ contacts and a coil onto
k| =0 — = .
~ - aF Network 1 from the favorites
v Blpsktitle: “Main Pregra Sweep (Cyele)” bar as shown.
Co enN N N -~ ~ - _
'E}NE"(DI’I(": ..... ~ o
S
Cnmnﬁnt ~ - -~ ~ ~
N ~o
-~y
. :%,?:} &{??.?} ) A
\/ | 1 | 1 [\
| | | | | |}
- Mobtwnrk -
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Intuitive Programming
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v idNetwork 1: - I"-.__Il__

Comment
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Oops - we made a mistake! The
second normally open contact is
actually supposed to be normally
closed.

1. Click on the second Normally
Open contact and click on the
orange triangle in the upper-
right corner of the instruction

2. Select the Normally closed
instruction from the drop-down
to change the instruction.

1| Vo

‘ ST =TT ST
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Intuitive Programming ngenuity for Life
S e | = 1. Drag and drop another
L E LR R ‘Normally Open’ contact

-omment underneath the first contact.
'Qth:m'n'i' Notice the different junction
suggestions STEP 7 Basic offers
¥ you. The green highlights the
position.
T
jf
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Intuitive Programming ngenuity for Life

14y Siemens - C:Wsersisiemens\Documents\Automation\Demo1\Demo1

Project Edit View Insert Online Opti_ons Tools _ Wir_]dow Help _ _ _ _ _ 1. Drag the
G Bl sveproject @ X =5 H X M2 G GIMEE R ¥ coonline F Goofiine 2 M 3 1] [<searchinpoject .
connection from

[ Devices | the contact to the
34 HR|E T L EA RS 8 1Y ' ' .
position as shown.

MName
—F ol HE HAE - 7 o 2
I Add new device * Block title: “Main Program Sweep (Cycle)”
gy Devices & networks Comnment
7 h PLC_1 [CPU 1214C DC/DC/DC]
[IY Device configuration v €3 Network 1: .
%] Online & diagnostics Comment

~ [-5 Program blocks
K Add new block
3 Main [0B1]

[ Technology objects : : V: ’7-. { }

External source files -

L@ PLC tags - <> -

M=
Llg| PLC data types | | m’
[z Watch and force tables

[& online backups

E Traces

[, Device proxy data 1
Elog Program info
'E] PLC alarm text lists omment
[ Local modules

» [i4 Ungrouped devices

.
» [g# Common data
b [EM Mariimantatinn catinae - . 1

<7 <7 <P

- v v wr w w v w

-
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Intuitive Programming ngenuity for Life
- € Network 1: Oops! we actually_ me_ant to
Comrment place the connection in the
Lo 1.Wrong correct position behind the NC
— A — 4 F contact.
1. Drag and drop the
- connection to the correct
point as shown
“HF Al =0 {7} = 1
w Block title:
Comment
»* Metwork1: .
Comment
B Eai B
| ——V— { }
Sl N
11 '\.
1

Unrestricted © Siemens 20:
usa.siemens.com/s7-1200




Efficient Engineering
Intuitive Tag Definition

“AF Al —0— 7} = 2

wBlock title:  "Mlain Frogram Sweep (Cycle)”

Comment

] \
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Switch1 output]

] /1
L | / l’l 7

w  Network 2:

Comment

1. Type in the symbol names as shown:
Switchl, Switch2, and Outputl (for both
coil and “seal”).
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Intuitive tag definition
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Project tree

Devices
) [E]2 | # [rcaienizsg

1. Double-click on

& Topology view |d Network view |[[If Device view ||

EEEE

¥ ] Demol
ﬁ Add new device
Devices & networks
1 [CPU 1215C DCADCIDC]

oy o
Device canfiquration

9 online & diagnostics
J ri'. Prograrn blocks
» [3 Technology objects
bl External source files
v L3 PLCtags
» [l PLC data types
J EélWatch and force tables
v [&) online backups
] E Traces
» @ OPC UA communication
» [§, Device proxy data
@l Program info
] PLC alarrm text lists
J [E Local modules
v & Ungrouped devices
¥ 5 Security settings
b 18 Cross-device functions
3 Ei Cornmon data
3 r:IL]] Documentation settings
v [ Languages & resaurces
b rﬂ Version contral interface
» [ Online access
3 [ﬁ Card Reader/USE memary

| ]
OIAG

CP 1243

EIEIHET

SIEMENS

EFROR =
MAINT =

[ |
o
o
=
%)
F4
=}
[

SIMATIC $7-1200

EEEEEEEN EEEEER
Dlald 23 4557 012345

CPU 1215C
DC/DC/DC

fial1 23 455 7 b1
EEEEEEEN EEEEER
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=l

| ‘Device configuration’

to switch to the Device
view.

2. Now zoom the view of
the PLC hardware to
400%.

Notice the 1/0 addresses
can actually be seen live.

3. 'Float' the device
window
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Customize layout with 'floating' windows

LA S T R B T T

E T e T e

k=

xmol

Add new device

Devices & netwarks

FLC_1 [CPU 1215C DC/DCIDC]

i3

L

EEEE RN =T

T2 T Pt

[
tel—lA

HF dik —— 7 o 4 S

* Block title: "Main Program Sweep (Cycle)"
Comment

n'f Device configuration

%/ online & diagnaostics
= Prograrn blocks

[ Technology objects
External source files
|3 PLC tags

[ PLC data types

|5 Watch and force tables
[& online backups

E Traces

(i@ OPC UA communication
[i§} Device prowy data
By Prograrm infa

E] PLC alarm text lists
@ Local modules
Ungrouped devices
Security settings
Cross-device functions
Common data
Documentation settings
Languages & resources
wersion control interface
Wline access

ird ReadenUSE memaory

~ 23 Network 1:

Comment

switch switch2

A
pa—

This window is
“floating” above
the ladder logic

window.

oo d#¢ [PLc_1icPut215C]

& &

3ils views
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Infarr] DIAG
Tirme
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Frote
Attrib

T

SIEMENS SIMATIC 57-1200
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Make sure that the zoomed in
PLC hardware window floats
above the ladder logic window
as shown. You might have to
resize the floating window.
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Intuitive tag definition lngenuity for ife

Camment

1. Drag and drop the text
‘Switch1’ directly on top of

v 6.3 Network1: ..

Comment

output] . . ,
e input address ‘10.0° on the
PLC hardware.
~ N : jl 1 '|5"’Tnpnlng)"view | Netwrark viewr ||ETDevi|:eview_ | ‘I\IOtlce trje SymbOIIC tag
- £ Switch1’ which represents
SIEMENS SIMATIC S7-1200 ‘10.0’, is now the same in the
ladder logic and on the
£l ' aaaaaaaaaaaa hardware.
GEen
Gene EEEEEEEEN EEEEER
Inforr O oo oral 1 2 3 &4 B F 7 hl 1 2 3 & &
Gy CPU 1215C
= DC/DC/DC

Attrib

poal 1 2 3 4 5 F 7
EEEEEEERN
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Intuitive tag definition

e

Metwork 1:
comment
%10.0 0.1 %Qo.2
"switch1” "switchz2”
| 1 |
[ | I/I

%0Q0.2
"output’,
| 1
1T
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1. Assign 'switch2' to 10.1
2. Assign 'outputl’ to Q0.2

Neil g+ [PLC_1 [CPU1215C]
carr
u N
| Gener DIAG e
Tag E =
CP 1243 =
=
ETRENUET
<

| |
—
=
=T,
=

EEEEEEEN EEEEERN
Dhall 2 3 45 F 7 000 2 3 4 5

CPU 1215C
DC/DC/DC

poial 1 2 3 4 5 F 7 bl 1
EEEEEEEEN EEEEER

Oral 1 2 3 & b5

Ooal 1 2 5 & 5
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ject  Edit  Wiew JInsert

Project tree

w» Network1:

w  Network 2:

Carnment
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Cormment
%l0.0 %l0.1 %0, 2
"Switch1” "Switch2"
|| A { —
%002
"outputl”
I 1
11 ) ) :

g Metwork view

SIEMENS
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1. Close the Device
view of the PLC
hardware so that
only the ladder
logic remains.

1 I 2. Save your project.

Y Device view ...

b

[ v
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Integrating with an HMI
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Adding an HMI ngenuity for Life

J;M;d F*’ _F@< - . 1. Double-click ‘Add new device’
b Device g 1 ooy | under the Project tree.

>[@pc ™ 1 Demaol

Bivedl B Addnew device | The 'Add new device' dialog
% Onli g Devices & networks v [ HM Device:
TN > [ pLC_1 [CPU 1215C DC/DCIDC] [. v (5 SIMATIC Basic Panel appears

O TTET OTOCE, = ] p_D 3" Display

s ® h;air; [081; *10.0 %10.1 Controllers ’:4;'4II Display
» L% Technology objects “siadtch]" » 74 6" Display
» @ External source files [ 1 2 | ~ [ 7" Display N 2 5 Se |e Ct HMI
¥ [a PLCtags 11

N ~ |5 KTP700 Basic
» [ PLC data types \D _-3-_|_\ _FesGEve | 3. Select KTP700 as shown

» [ watch and farce tables %Q0.2 ] 6AY2123-2GB03-0AX0
Fa . " " . . -
R Output e | Sl aschofat Vasin: 16000 | SIMATIC HMI Basic Panel > 7"
Lo _____ =
: E,) OPC.UAcommunication o >I':{:|‘ID:: Display Description: . D|S p I ay > KT P7OO BaS | cC >
[ii; Device proxy data b 012" Display 7" TFT display, 800 x 480 pixel, 64K colors; Key
i pogaminfo Q15" Disply Romen i 6AV2 123-2GB03-0AX0
Z) PLC alarm text lists » | SIMATIC Cornfort Panel

» [ Local modules Y Network2: . PC systems » [ SIMATIC Mobile Panel

 Goma S O 4. Uncheck the box "Start device
| wizard"

» [ Cross-device functions
Dirives E
I 5. Click 'OK’

] rf.l Comman data
¥ 5] Documentation setfings |

4 p_@ Languages & resources
v (& version control interface v

=0 |

~  Details view

J General || Texts || Supervisions

Tag

Name 4 tg . (<] i 2] ||
[ start device wizard Cancel | |

L Datatype: |Bool
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HMI visualization

Demol * HMI_1 [KTP700 Basic PM] * Screens » Screen_1

Devices
) 2 + g
> ] Demaol Z

B Add new device

a Devices & networks
7 h PLC_1 [CPU 1215C DCIDCIDC]

1Y Device configuration
4 online & diagnostics

¥ g Program blocks

B Add new block

2 Main [0B1]
[ Technology objects
External source files
L& PLCtags
[ PLC data types
|52 watch and force tables
[& online backups
'“5 Traces
[i@ OPC UA communication
[i§ Device proxy data
o5 Program info
E) PLC alarm text lists
[ Local modules

- v r wr owwwrowow

-

~ [ HMI_1 [KTP700 Basic PH]

I Device configuration
4 online & diagnostics
1 Runtime settings
» [ Screens
» E Screen management
» 3 HMitags v

| Details vievs

J Properties || Animations || Events || Texts

e Properypages - {2 B3

Mame
N Gevice configuration E Marme a Static value Dynarnization
% online & diagnostics ~ G
¥ Runtime settinas Background color [Cl1e1, 182,181
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TIA Portal opens the newly added HMI to the default
screen.

Note: Since we did not go through the "Device Wizard",
this HMI has no tags configured, no screenobjects, no
connections to PLC(s) or even IP address settings. It is
simply "blank".

When typically configuring an HMI in any automation
project, there are more/lessthese 5 fundamental steps
that must occurto engineera user screen:

1. A connection/relationto a PLC must be defined
2. HMI tag(s) must be defined

3. We must associate those HMI tags to a
corresponding PLC tag

4. We must add an object(s) to the screen

5. We must tie this objectto the respective HMI/PLC
tag.

We will now demonstrate engineering efficiency of TIA
Portal by conducting all 5 steps above with a single
action.
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HMI visualization

Devices

SIEMENS
/ug,u\uily-forufa

L
'

© 1 Demaol 1 I
ﬁ"",f-‘-‘dd hew device /
ﬁE‘h Devices & networks
7 ﬁ PLC_1 [CPU1215C DCIDCIDC]
[|T Device canfiguratian
%/ online & diagnostics
* |-l Program blocks
ﬁ*'“' Add new block
2 Main [CB1]
v L3 Technology objects
J External source files
J E PLC tags

l. 5 [ [ S DT S Sy

Unrestricted © Siemens 2020

B

Tk Metwork Connections | Hkl connection |'| i % g | 1.

PLC 1 B HiI 1
CPU 1215C = KTP700 Basi...

Double-click on 'Devices &
networks' under the project tree

Notice there is no connection
between the PLC and HMI
defined yet.

=k
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HMI visualization ngenuity for Life

Demol * H".'"_1 [KTPF700 Basic PM] *» HI-.Iiltat_]s 1. In the project tree, navigate to
Devices ;
i T I Y HMI_1, expand and double-click
HMI tags "Show all tags" under the 'HMI

v [z vwatch and force tables Narme a Tag table Data type .

v [ Online backups <Add news tagS f0|del’

r ':i Traces

v [@ OPC LA communication @

P b ! Notice no internal/external HMI

E] PLC al text list H
\ [ Locelmodles tags are defined yet

~ [ HMI_1 [KTP700 Basic PN]
Y Device configuration
ﬂ Online & diagnostics
1 Runtime setfings

v [ screens
v @ s t i

r_]?] Creen managemen 1 <] i
¥ g HMItags

%@ Show all tags © _J Discrete alarms | Analog alarms | Logging tags
ﬁ Add new tag table
-4 Default tag table [0]
BZq Connections
A HMI alarms
d Recipes
U Historical data
E Scheduled tasks
&4l Text and graphic lists
iﬁ User adrministration
¢ i3 ungrouped devices
b S Security settings
v [3 Cross-device functions -

[n] Matne Alarm test Alarm class Trige

~ | Details view
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HMI visualization

Project tree

Devices

et

E]

> _1 Demol
B Add new device
ain Devices & networks
- r:[l PLC_1 [CPU 1215C DCSDCIDC
If Device configuration
% online & diagnostics
~ [g Program blocks
ﬁb' Add new block
3 Main [OB1]
» [ Technology objects
3 External source files
~ & FLCtags
%5 Show all tags
" Add new tag table

24 Default tag table [38] ©

» [ PLC data types
» I;.l ‘atch and force tables
» [&) online backups
v |2 Traces
» L@ OPC UA communication
» [l Device proxy data
B program info
E] PLC alarm text lists
v (W Local modules
= [ HMI_1 [KTP700 Basic PH]
1 Device configuration
% online & diagnostics
T Runtime settings

[z [ [=] B

A

I USA:=E: Arsfps Zs o —s sPecams s g]2i<

SIEMENS

SIMATIC HMI

~ : Details vievr

Marme

Data type

J Properties | Animations | Events | Texts

& Fropenypages (2 B3 B

= None Pip Marme a Static value Dynamization
o=l QE_Main OB_PCYC... > General
a1 autputl Boal Background color 181,182, 18
S| PIP 1 Fip Grid colar oo
S| PIP 2 Pip Mame Screen_1
& PIP 3 Fip Mumber 1
vl PIF 4 Fip B Template E
& PPOBServo Pip i
| switch Bool ¥ Layers 1
M cuitch Rral
< [ |
4 Portal view 5 Oversiew II Main (OB1) II:l Screen_1 - Ih-g-h Devices & ne__ I% HMI tags

SIEMENS
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Open "Screen_1" via the tabs at
the bottom of the project. If you
already closed this editor
previously, you can navigate to it
via the project tree HMI_1 >
Screens > Screen_1

Scroll up in the project tree and
navigate and single-click the
PLC tag table "Default tags"

Notice details of this tag table
contents appear in the "Details
view" below, including predefined
system tags.

usa.siemens.com/s7-1200
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HMI visualization

E° Add new device
g‘g‘g Devices & networks

hd [i PLC_1 [CPU 1215C DCIDCIDC]

!'f Device configuration
"] online & diagnostics
~ H Program blocks
E Add new block
3 hain [OB1]
» [ Technology objects
» External source files
- [ PLCtags
%5 Show all tags
ﬁ Add new tag table

E% Default tag table [38]

v (g PLC data types
» ‘Watch and force tables
b [i Online backups
» |E Traces
» [ OFC UA communication
v [l Device proxy data
@1 Pragram info
E] PLC alarm text lists
3 [i Local modules
~ [ HWMI_1 [KTP700 Basic PH]
[IY Device configuration
E Online & diagnostics
1 Runtime settings

Gl e

SIEMENS
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¥ Details views Screen_1 [Screen]
7 7 J Properties || :Animatiuns || Events || Texts |
1 P &} Fropenypages | {8 B3
P |Data type - —
5] Moh [ 4 Fip Mame a |Stat|cva|ue |Dynam|zatmn
=) 0B_Main ' 0B_PCYC.., ~ CEEE
- Background color []1e1, 182,18
=] PP 1 Fip Grid calar - 0,00
=] FIF 2 Fip Mame Screen_1
= PR3 PiD e L

Drag and drop PLC tag 'outputl’
from the 'Details view' into
"Screen_1" as shown.

Save your project.
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HMI visualization ngenuity for Life

anoma [ 1] B £ U T A=Y AT TSI oI —I gIULTETin

(L]
Al
(L]
£

You should now have an 1/O field objecton your screen.

O field_1 [VO field] € properties

Propetties Animations Events Texts

% Property list ceneral

Appearance
Characteristics
Layout

Text format
Lirmits Bool
StylesiDesigns

autput]

Miscellaneous
Security
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HMI visualization ngenuity for Life

=] || BT ik Metwork| R 3 Connections | HIVIl CONMECTON |7 =y
__ . .
1 |1 Demor A 1. Go back to "Devices &
E° ~dd new device "
o Devices & networks : PLC 1 | HiI 1 : netWOFKS
[ CPU 12713 | KTF700 Basi...
* [l PLC_1 [CPU1215C DCIDCIDC] .

[|T Device configuration
%] online & diagnostics
~ | Prograrm blocks

Notice a physical and logical
e e connection to the PLC has

BN BB e b been made and the HMIs IP

address has automatically

PM/IE_1

Demol1 * HWI_1 [KTP700 Basic PM] » HMItags » Default tag table [1]

Devices K been assigned.

§ El=d FIEIE
Default tag table
—“’Ii Pragram info Marme «  Datatype Connection PLC name | PLCtag Address  Access mode A 2' Go baCk to your HMI Tag
&) PLC alarm text lists A outputl Bool [ HMI Connection_1 [..] PLC 1 output] [ ] [ =] <sumbolic access= [+]1 table
b 5 Local rmodules <Add new:
- [= H
=4 HMI_1 [KTP700 Basic PH] "Default tag table"

[|T Device configuration

"] online & diagnostics
1 Runtime settings .
[ rijcreens | NO'[ICG a.n HMI tag WaS
e mansgenar defined/named and

~ |2 HMItags
B i o automatically associated with
24 Defaulttag table [1] | g LRWT
T = the PLC 1 tag "outputl"” via
£4 Hul alarms "connectionl”
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HMI visualization — common tag database across editors

SIEMENS
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|<ﬂl Tags || = User constants ||>EI System const

¥ DT 3
Default tag table
Data type  Conhection
@ output] Bool || HMI Connection_1 || PLC_1
<Add news=

PLC harme PLCtag
Light

Marme a

Demol1 * PLC 1 [CPU 1215C DC/DC/DC]

ENEEEYE

Default tag table

Address  Access mo.. Matne Data type Address Retain  Acces...
[l [=|<symbolic..| . @  switchl Bool %I0.0 2
I switch2 Eoal o%I0.1 )]
! Light Bool %00.0 [+ ] I
<Add news

|§Tupulugyview ||EE1] MNetwiork vieve |||]TDeviceview |_

i [PLC 1 [crU1 215

(<] M

[ . |

J Discrete alarms || Analog alarms || Logging ta

I Marre Alarm text
(<] I
J General || Texts || Supervisions
Ta
. Tag
General

b0l 2 3 4 5

CPU 1215C

EEEEEEERN
Oband 2 3 4 5 B8 7

DC/DC/DC

| v | | o

DQad 1 2 3 4 & B 7
EEEEEEERN

b 1
EEEENEN

iagnostics I

Since the HMI accessto the PLCtag is
"symbolic" (this is default setting, but can
be changed), the physical address of this
tag is irrelevant for the HMI. So if you
rewire the tag "Outputl” to a different
physical address (e.g. Q0.0), the HMI
can still read its value as long as the
symbolic name remains true.

However, the same applies forthe
symbolic name of the PLC tag. If we
rename the tag in the PLC, the HMI
connectionto that tag does not break
either!

This is one advantage of having all
devices "totally integrated" into one
single engineering framework. Manual
synchronization of tags is not required
therefore reducing engineering efforts.

mj >
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THE INFORMATION PROVIDED HEREIN IS PROVIDED AS A GENERAL REFERENCE REGARDING THE USE OF APPLICABLE PRODUCTS IN GENERIC APPLICATIONS. THIS
INFORMATION IS PROVIDED WITHOUT WARRANTY. IT IS YOUR RESPONSIBILITY TO ENSURE THAT YOU ARE USING ALL MENTIONED PRODUCTS PROPERLY IN YOUR
SPECIFIC APPLICATION. IF YOU USE THE INFORMATION PROVIDED HEREIN IN YOUR SPECIFIC APPLICATION, PLEASE DOUBLE CHECK ITS APPLICABILITY AND BE
ADVISED THAT YOU ARE USING THIS INFORMATION AT YOUR OWNRISK. THE PURCHASER OF THE PRODUCT MUST CONFIRM THE SUITABILITY OF THE PRODUCT FOR
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