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Basics of Diagnostic Functions

1 Goal

In this module, the reader will become acquainted with the tools that support troubleshooting.

This module will present diagnostic functions that, for example, you can test with the TIA project
from the SCE_EN_031-100_FC-Programming with SIMATIC S7-1200 module.

The SIMATIC S7 controllers listed in Chapter 3 can be used.

2 Prerequisite

This chapter builds on the hardware configuration of SIMATIC S7 CPU1214C. However, other
hardware configurations that have digital input and output boards can be used. For this chapter,
you can use the following project, for example:

SCE_EN_031_100_FC-Programming_S7-1200_R1504.zapl14

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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Required hardware and software

Engineering  station: requirements include hardware and operating system
(for additional information, see Readme on the TIA Portal Installation DVDs)

SIMATIC STEP 7 Basic software in TIA Portal — as of V14 SP1

SIMATIC S7-1200 controller, e.g. CPU 1214C DC/DC/DC with ANALOG OUTPUT SB1232
signal board, 1 AO — Firmware as of V4.2.1

Note: The digital inputs should be fed out to a control panel.

Ethernet connection between engineering station and controller

/_I_:I\ <
A 2 SIMATIC STEP 7

. . . Basic (TIA Portal) as of
1 Engineering Station V14 SP1

4 Ethernet connection

99T T YTy
99T T YTy

3 SIMATIC S7-1200 controller Control panel

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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4  Theory

4.1 Fault diagnostics and hardware faults
Faults can be caused by a variety of things.
For faults that occur after a changeover to RUN, there are two error patterns.

1. The CPU goes to or stays in the STOP operating state. The yellow STOP LED lights up and
other indicator LEDs light up on the CPU, power supply unit, IO modules or bus modules.

A CPU fault is present in this case. For example, a module in the automation system might
be defective or have an incorrect parameter assignment or a bus system fault might be
present.

An interruption analysis will be performed in this case by evaluating the hardware diagnostics
and by reading the module information from the diagnostic buffer of the CPU.

2. The CPU is in a faulty RUN operating state. The green RUN LED lights up and other
indicator LEDs light up or flash on the CPU, power supply unit, IO modules or bus modules.

In this case, a fault may be present in the 10 devices or power supply.

A visual check will be performed initially to narrow down the fault area. The indicator LEDs
on the CPU and 10 devices will be evaluated. The diagnostic data of the faulty 10 and bus
modules will be read from the hardware diagnostics. In addition, a fault analysis can be
performed using a watch table on the programming device.

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_031-410 Basics Diagnostics S7-1200_R1709.docx



Learn-/Training Document | TIA Portal Module 031-410, Edition 2018 | Digital Factory, DF FA

4.2 Hardware diagnostics

The device view in online mode of the TIA Portal gives you a quick overview of the configuration
and system status of the automation system.

SICMERS

vis Siemens - C:Wsers\imde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

Project  Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Gf Yl saveprojer & X FE g X D2 G M E R coonline ¥ Gooffine gz M B 2 | (|| [Scsrchinpoecs | - PORTAL
| o«
J Devices ‘ & Topology view | gh Network view  [[If Device view
] TETET; ] [ I i 7
Q‘ g [ Device overview E_
: ¥ .. Module Slot  laddress | Qaddress | Type §
~ | 031-100_FC_Programming. He 103 7 4
3 B¢ Add new device 102 —2
iy Devices & networks S s
R TR 4C [CPU ° AC DC/DCIDC] al
EEim CBLCICRINNAE pobng e B~ cuazac 1 CPU 1214C DCIDCIDC
Y Device configurstion DI14/DQ 10_1 11 0.1 0.1 DI 14/DQ 10 ==
9 Online & diagnostics A2 12 64,67 A2 =%
= — - =]
» ral Program blocks [ ] AQ 1x12BIT_1 13 64..65 AQ1 signal board 3
- » Lg Technology objects L HSC_1 116  1000..10. HSC s
o =
» i} External source files ‘ HSC_2 117 1004_10. HSC g
= ' @ Hsc2 117 100410 |
» Fa PLCtags ) b HSC 3 118 1008..10.. HSC E
> Fﬂ PLCdata types i HSC_4 119 1012.10.. HSC
» r\ e handoosmbies HSC_S 120 1016.10.. HSC 'g
3 ; Online backups HSC_6 121 102010 HSC 5
J r‘,‘ T’B(,ES Pulse_1 132 1000..10... Pulse generator (PTOIP... F
= &
» :. Device pfﬂnydata Pulse_2 133 1002..10... Pulse generator (PTOIP...
A frogmmEn Pulse_3 134 1004..10... Pulse generator (FIOFP.. | (=
rEJ PLC alarm text lists Pulse_4 135 1006..10... Pulse generator (FTO/P... =
'_ UM Local modules 1V » PROFINETinterface_1 1X1 PROFINET interface 3
» [ Ungrouped devices 2 EH
» 4§ Common data ] 5 o1e
» [5]) Documentation settings a ¥ i
<[] [>] [100% v —y— 6 [<] 1 ]
» [@ Languages & resources - - - - i
» 3@ Online access |8, Properties Jri' Info @ % Diagnostics ||
» [ Card ReaderlUSE memory || General [ Cross-references | Compile [ Energy Suite |
| Message Goto |? Date Time I
< [ le 'MOTOR_MANUAL' was loaded successfully. 7152017 11:45:35 AM [~
3
:45:35 AM v

» | Details view (] ‘Main’ was loaded successhully. 71512017
=2 overview ﬁ CPU_1214C

Figure 1: Online view of device configuration
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Diagnostics for program blocks

The project tree window of the TIA Portal in online mode gives you an overview of the
programmed blocks of the user program. A comparison of the program blocks used offline and
online is displayed with the help of diagnostic symbols.

18 Siemens - C:\WUsersimde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

Project  Edit View Insert Online Options Tools Window Help Totally Integrated Automation

Of AR seveprojet & X %o X D2 BN E B R ¥ coonline N cooffine i I 2 L (1] [Scochinpoecs | 4 PORTAL

Devices

i}

B =8 &=

=i QA t?‘\i‘ E

(W

BT

G

= | ] 031-100_FC_Programming [ ]
B Add new device
g Devices & networks
- :5.' CPU_1214C [CPU 1214C DU/DC/DC] Q|- Network 1: Control conveyor motor forwards in manual mode
1Y Device configuration e

[>]

~ Block title: "Mein Program Sweep (Cycle)"

R/ Online & diagnostics
~ [gl Program blocks ®
B¢ Add new block
= Main [OB1] ) TRUE
& MOTOR MANUAL [FC1] ® %0.1 . —{EN
» [ Technology objects Ko
» [} External source files FALSE
» [ PLCtags [+} TRUE %I0.2  |Manual_
» (g PLC data types %05 "-50" =0fmode_active
» 53 Watch and force tables B
» [ Online backups FALSE  |Pushbutton_
» [ Traces EALSE %i1.4 manual_
» [ Device proxy data %1.5 "-53" mm|Mode
®§ Program info 54" mo 3k Enable_OK
] PLCalarm text lists
» [ Local modules TRUE
» i Ungrouped devices %I0.0 Safety_
» [g§ Common data "-A1" —0shutoff_active ENO |—
ocumentation settings

Bupsay =

2 T
"MOTOR_MANUAL"

s)‘;gl@lb“

saueiqr] Eﬂ

\

Conveyor_
motor_ FALSE
manual_ %Q0.0 =
mode |__ ~Q1"

» [ Languages & resources

» [jgh Online access ¥ Network 2:

» (& Card Reader/USB memory
[ i ] [3] [130% -]

> | Details view 'd Properties  |MiInfo | % Diagnostics
4 Portal view i @ cPU_1214C | main (0BY) T v e

<]

Figure 2: Online view of the Main [OB1] block
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Task

The following diagnostic functions will be shown and tested in this chapter:
— Diagnostic symbols in the online view of the TIA Portal

— Device diagnostics with module information

— Offline/online comparison

— Monitoring and modifying tags

— Forcing tags

Planning

The diagnostic functions will be performed using a finished project as an example.

A project in the TIA Portal that was previously downloaded to the controller should be open for
this.

In our case, once you have opened the TIA Portal, you will retrieve a previously created project
that was archived and download it to the associated controller.

You can then start implementing the diagnostic functions in the TIA Portal.

Online interface

Online diagnostics can only be performed when the correct communication connection to the
CPU has been established. We connect via Ethernet/PROFINET in this case.

When going online, you must therefore set the appropriate interfaces for your automation system.

Extended download to device X
Configured access nodes of "CPU_1214C"
Device Device type Slot Type Address Subnet
CPU_1214C CPU1214CDCD... 1X1 PNAE 192.168.0.1 PNAE_1
Type of the PGIPCinterface: | §_PNIlE [=]
PGIPCinterface:  [F intel(R) Ethernet Connection (4) 1219-LM [+ @4
Connection to interfacelsubnet: PNIIE_1 [+ ®
- @
Select target device: | Show all compatible devices -
Device Device type Interface type Address Target device
CPU_1214C CPU 1214CDC/D... PNIE 192.168.0.1 CPU_1214C
— - PNIIE Access address =
[] Flash LED
| Startsearch
Online status information: [ pisplay only error messages
= Connection established to the device with address 192.168.0.1. [A]
€ sconcompleted. 1 compatible devices of 1 accessible devices found. —
272 Retrieving device information... =
Scan and information retrieval completed. [w
r Load ] I Cancel
e

Figure 3: Connecting online

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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7  Structured step-by-step instructions

You will find instructions on how to carry out planning below. If you already have a good
understanding of everything, it will be sufficient to focus on the numbered steps. Otherwise,

simply follow the detailed steps in the instructions.

7.1 Retrieve an existing project

® Before we can start the diagnostic functions, we need a project with programming and a
hardware configuration (e.g., SCE_EN_031-100_FC-Programming_S7-1200....zap14).
To retrieve an existing project that has been archived, you must select the relevant archive

with ® Project ® Retrieve in the project view. Confirm your selection with "Open".

(® Project ® Retrieve ® Select a .zap archive ® Open)

T8 Siemens

.- Project |Edit View Insert Online Options To
3F New.. '
= (% Open... Crrl+0

Migrate project...

J -

Delete project... Ctrl+E
Manage multiuser server projects....
5 Card Reader/USB memory 3
T vemorycard file »

® The next step is to select the target directory where the retrieved project will be stored.

Confirm your selection with "OK". (® Target directory ® OK)

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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7.2 Download the program
® After the project has been successfully retrieved, the controller can be selected and

downloaded together with the created program. (® = )

‘WUsers\imde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

18 Siemens - C

Project  Edit View Insert Online Options Tools Window Help Totally Integrated Automation
PORT.

G Y B sovepojer @ X X D TN EE R F coonline F cooffine fo MR € H ] [ project> JIhE
Projct wee X S

Devices

~ ] 031-100_FC_Programming
I Add new device

iy Devices & networks

[/ cpu_1214C [CPU 1214C DU/DCIDE]
» i Ungrouped devices

+ [§§ Common data

» [Z] Documentation settings

» [@ Languages & resources

» (g Online access

» i Card Reader/USB memory

saueiqr -

[d Properties  [*}Info @ | % Diagnostics

> | Details view
roje gramming ope.

4 Portal view verview
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® Select the correct interfaces and click "Start search”. (® "PN/IE" ® Selection of the network

adapter of the PG/PC ® Direct at slot ‘1 X1‘® "Start search”)

Once "Scan and information retrieval completed” appears, click "Load". (® "Load")
Extended download to device b3

Configured access nodes of "CPU_1214C"

Device Device type Slot Type Address Subnet
CPU_1214C CPU1214CDCD... 1 X1 PNIIE 192.168.0.1 PNIIE_1
Type of the PGIFCinterface:  [_PNIIE [~]
PGIPCinterface: R Intel(R) Ethernet Connection (4} 1219-LM [+] ©@[d]
Connection to interface/subnet: | PNIIE_1 [+ ®
‘ -] @
Select target device: | Show all compatible devices B2
Device Device type Interface type Address Target device
CPU_1214C CPU 1214CDCID... PNIE 192.168.0.1 CPU_1214C
= = PNIIE Access address =

Startsearch

Online status informaticn: ["] Display only error messages
‘—5‘ Connection established to the device with address 192.168.0.1. ’E
€ scancompleted. 1 compatible devices of 1 accessible devices found. —
%7 Retrieving device information... F
Scan and information retrieval completed. [+

[ Load [ [ Cancel [

® Before downloading can be started, other actions may have to be set (pink marking).

Then click "Load" again. (® "Load").

Load preview S
9 Check before loading
Status | ! Target Message Action
4 @ - cruiziac Ready for loading.
(] » Stop modules The modules are stopped for downloading to device. stop all

] » Software Download software to device Consistent download
(V] » Additional inform... There are differences between the settings for the project and the M Overarite all
]

Text libraries Dowvmload all alarm texts and text list texts Consistent download

[ <] [T [2]

Refresh

Finisk | i Load { [ Cancel ]

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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® After loading, first select the "Start all" check box under Action. Then click "Finish". (® select

check box ® "Finish")

Load resulis X
9 Status and actions after downloading to device
Status ! Target Message Action
*ﬂv & - cPu1214C Downloading to device completed without error.
H » Start modules Start medules after downloading to device. M startall
[<] i [2]
I Finish 1| Load | [ Cancel

7.3 Connect online
® To get started with the diagnostic functions, we will select our controller ("CPU_1214C") and

click "Go online". (® CPU_1214C ® Go online)

14 Siemens - C:\Users\mde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming
Totally Integrated Automation
PORT.

Project  Edit View Insert Online Options Tools Window Help

Gy saveprject & X T H X s 5 MG EE Y coonline
Project tree m 4

Devices

syse | kil

~ ] 031-100_FC_Programming
B¢ Add new device
ah Devices & networks

» [/m CPU_1214C [CPU 1214C DL/DC/DC]

» i Ungrouped devices

+ [§§ Common data

» %] Documentation settings

} [@ Languages & resources

» (g Online access

» i Card Reader/USB memory

saueiqr] &

¢, Properties |T\,.lnfo 1) | %! Diagnostics

General | Cross-references | Compile | Energy Suite
&3]/ 2. @] [ shows it messages 2|
! |[Message Goto |? Date Time
7512017 12:01:18PM [~

Scanning for devices completed for interface Intel(R) Ethernet Connection (4) 1219-LM Foun...

71512017  12:02:24 PM [

> | Details view @ Loading completed (errors: 0; warnings: 0).
g leted (errors: 0; warning

4 Portal view

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved. 13

SCE_EN_031-410 Basics Diagnostics S7-1200_R1709.docx



Learn-/Training Document | TIA Portal Module 031-410, Edition 2018 | Digital Factory, DF FA

® Once the online connection to the "PLC_1" controller is established, the CPU can be started

or stopped with the following buttons 1B . Diagnostic information in the form of symbols

will already be available in the project tree and in the diagnostics window.

18 Siemens - C:\Users\imde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

Project  Edit View Insert Online Options Tools Window Help Totally Integrated Automation
S svepoiet & X 3 G X 02 s 5 M E B coonine F cooftine o MIE X 1| oo | b PORTAL
Devices 5
. = =
3
a
&
= | ] 031-100_FC_Programming Ede

B Add new device
g Devices & networks
» (s CPU_1214cC[cPU1214cDODCDC] 4 @
» i Ungrouped devices
+ [§§ Common data
» %] Documentation settings

saueiqr {—

} [@ Languages & resources
» (g Online access
» [ Card ReaderiUSB memory

'd, Properties |} Info &) | % Diagnostics

7Genelali |i Cross-references u Conlpilg ‘[ Ehergy Suite
[©][4.]@] [show il messages )
| Message Date Time
(V] Loading completed (errors: 0; warnings: 0). 71512017 12:02:24 PM
> | Details view (V] Connected to CPU_1214C, via address IP=192.168.0.1. 71512017

4 Portal view =2 overview CPU_1214C, via address |...

Symbols for the comparison status in the project tree
® The diagnostic symbols in the project tree show a comparison status representing the

online/offline comparison of the project structure.

Symbol |Meaning
) Folder contains objects with online and offline versions that different (only in the project
tree)
4 Online and offline versions of the object are different
(¢ Object only exists online
)] Object only exists offline
Y Online and offline versions of the object are the same

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved. 14
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® Double-click the "Device configuration”.

(® Device configuration)

18 Siemens - C:\WUsersimde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Gf YRl seveprjer & X X D MG E R ¥ coonline F cooffiine Sz M P € H (| [Scorchinpoecs | PORTAL
evices opology view |, letwork view evice view 5
Devi Topol | & Network D (5]
. —— —— =
J d [cruiziecicuiziaa [v] & ¥ (42" S | [ Device overview | 3
~ H
: &l ¥ .. Module slot  |laddress | Qaddress | Type 3
= | ] 031-100_FC_Programming [} 3 103 a2
I Add new device L 102 8
gy Devices & networks 101 =
- [ it
g cPu_1 Z'I4CICPU 121‘4c DUDCDC] [ ] @~ cruiz14c 1 CPU 1214C DC/DCIDC
ﬂ‘l Device configuration v] DI14/DQ 10_1 11 ] 0.1 DI 14/DQ 10 ==
% Online & diagnostics A2 12 6467 A2 S|&
= 03 102 - (=]
» g Progmm blocks [ ] AQ 1X12BIT 1 13 64..65 AQ1 signal board 5
» L4 Technology objects Rack_0 | HsC1 116  1000_10.. HsC s
» [} External source files = HsC 2 117 1004.10.. HsC g
» (g PLCtags L] " HSC_3 118 1008..10.. HSC =
’
» LR rLedap npes v HSC 4 119 1012.10. HSC
» 55l Watch and force tables v HSC 5 120 101610, HSC =1
< i 0. B
» 1,, Online backups v} HSC_6 121 1020..10... HSC =
» (2 Traces &
- - v} Pulse_1 132 1000..10... Pulse generator (PTO/P... o
&
¥ e Device proxy data Pulse_2 133 1002..10... Pulse generator (FTO/P..
% Program info Pulse_3 134 1004..10... Pulse generator (PTOP... [
&) PLCalarm text lists L
— v} Pulse_4 135 1006..10... Pulse generator (FTO/P... =
»m Local modules V] » PROFINETinterface_1 1x1 PROFINET interface 3
» it Ungrouped devices 3 El
» [g§ Common data v 3 vl|®
e 7 (o = - Y [
> _:_5 Documentation settings < ‘m > | [100% v —§— ‘(i I ’T .
» [@ Languages & resources = %2 | = =
» [i Online stcess LB Properties i_x.‘lnfo ‘li Diagnostics ‘
» (1} Card Reader/se memory J General " Cross-references ‘| Compile ‘l Energy Suite ‘
&3]/ 2. @] [ shows it messages 2|
! Message Goto |? Date Time
@  Loading completed (errors: 0; warnings: 0). 7512017 12:02:24 PM ~
> | Details view Q Connected to CPU_1214C, via address IP=192.168.0.1. 71512017 12:03:12PM s
4 Portal view i @ CPU_1214C C, via address ... I

Operating state symbols for CPUs and CPs

® The graphical representation and device information window show the various operating

states of the CPU or communication processors (CPSs).

Symbol Operating state

i RUN

o STOP

& | STARTUP

oy HOLD

i DEFECT

.2 Unknown operating state
ig) The configured module does not support display of the operating state.
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Diagnostic symbols for modules and devices in the device overview

® The graphical representation and Device overview window show the operating states of the

various modules, CPU or communication processors (CPs) using the following symbols.

Symbol Meaning
o The connection to a CPU is currently being established.
P The CPU is not accessible at the configured address.
i The type of CPU configured and type of CPU actually present are incompatible.
ad On establishment of the online connection to a protected CPU, the password
dialog was terminated without entry of the correct password.
No fault
¥ | Maintenance required
=] Maintenance demanded
[ | Fault
0 The module or device is deactivated.
|8 The module or device cannot be accessed from the CPU (valid for modules and
devices below a CPU).
] Diagnostic data is not available because the current online configuration data
differs from the offline configuration data.
"] The configured module or device and the module or device actually present are
incompatible (valid for modules or devices below a CPU).
f? The configured module does not support display of the diagnostic status (valid
for modules below a CPU).
H The connection has been established, but the state of the module is currently
still being determined.
@ The configured module does not support display of the diagnostic status.
9 Error in lower-level component: A fault is present in at least one lower-level
hardware component.

Color coding of ports and Ethernet cables

® The status of ports and Ethernet cables can be diagnosed in the network view and topology

view.

® The following table shows the possible colors and their respective meaning.

Color Meaning

No fault or maintenance required

Maintenance demanded

B Communication error
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7.4 Online & diagnostics for SIMATIC S7 controller

® Double-click "Online & diagnostics" in project tree. (® Online&Diagnostics)

® A CPU operating panel, the cycle time and the memory utilization are displayed in the online
tools at the right. Switch the CPU to RUN here. (® RUN)

18 Siemens - C:\Usersimde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming
Project  Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Cf 1Bl seveproject & X %l Do X M2 e WK E R coonline ¥ Gooffiine | i [ I® 3¢  [[] [Scochinprojeco | S PORTAL
Devices Options ]
3§ Online access Ml B =]
‘ General - =
¥ Diagnostics =l ‘ T H
= [ ] 031-100_FC_Programming Ee Keneel Module ~|g
B Add new device Diagnostic status CPU_1214C [CPU 1214C DC/DCIDC] =y
s Devices & networks Difgoestics bulc SR \ RUNSTOP RUN |
~ [ CPU_1214C [CPU 1214C DC/DC/DC] (] Cycle tima 6ES7 214-1AGA0-0XBO ] cRROR [ swor | B
Y Device configuration Memory 5 ] =
T » PROFINETinterface [x1] MAINT a
L V421 g
» ‘g Program blocks @ Flinchons | ) [+
» [ Technology objects Caih V14 5F1 ‘ < n 3] |
» @} External source files v ‘ Cycle time E
» L@ PLCtags ) -
» (g PLC data types L Re [o | =
» 54 Watch and force tables “ ot 1 ] |
» [ig online backups k [
» [ Traces ¥ e
» [ Device proxy data Module information 150
s Program info
& PLC alarm text lists CPU_1214C ] Shortest 1.000 ms
» [ Local modules ] Current/last 3.000 ms
» i Ungrouped devices ‘ Longest: 3.000 ms
» [a§ Common data =
S : = = [Monday , July 03, 2017 12:41 —
[£]) Documentation settings 4 Memory
+ [@ Languages & resources A ] ~
» i Online access Load memory [
» i Card Reader/USB memory Manufacturer information Free:99.71%
Manufac SIEMENS AG ] Mo mem,
— — =] Free:99.89 % —
=r |5 CF35H7589 M [~
{g Properties ”'LL!I\fo ﬂ&} Diagnostics REmiEn0
- Free:100 %
J General h Cross-references U Compile ‘l Energy Suite ‘ -~
| General m v
> | Detals view (D] 1.]@] [ showail messages 53] <] W B
4 Portal view @ CPU_1214C | X Online & dia.... nected to CPU_1214C, via address |...
—
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® The working area window contains general information about the CPU. (® General)

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDCUDC]

® If diagnostic information is available, it is displayed in Diagnostic status. (® Diagnostic
status)

031_100_FC-Programming * CPU_1214C [CPU 1214C DC/DC/DC]

Online access
 Diagnostics
General

Diagnostic status

atus Module exists.
Diagnostics buffer oK
Cycle time
Memory
» PROFINET interface [X1]
» Functions

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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® Detailed Information on the individual events is displayed in Diagnostics buffer.

(® Diagnostics buffer)

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDTDC]

= Diagnostics
General
mﬁ ic status
Cycle time

Memory
» PROFINETinterface [X1]
¥ Functions
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® The memory utilization can be seen here in detail (® Memory)

031 100_FC-Programming * CPU_1214C [CPU 1214C DC/DC/DC]

‘Online access
~ Diagnostics
General
Diagnostic status
Diagnostics buffer
Cycle time

» PE_('JFmE'r interface DX1]
» Functions

4184632 102229 10240
9672 171 0
4194304 102400 10240

® The network settings and the status of the PROFINET interface [X1] can also be displayed.
(® PROFINET interface [X1])

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC]

Online access

v Diagnostics.
General Ex
Diagnostic status
DS e e > > Networkconnection
Cycle time
Memary

»
» Functions

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC]

Online access

v Diagnostics.
General
Diagnostic status
Diagnostics buffer
Cycle time
Memory

>
» Functions
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® Under Functions, "Assign IP address", you can assign the IP address to a controller.
However, this is only possible when no hardware has yet been downloaded to the CPU.
(® Functions ® Assign IP address)

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC]

Online access
w Diagnostics
General
Diagnostic status.
Diagnostics buffer
Cycle time
Memory
» PROFINETinterface [X1]
w Functions

Assign IP ad

Settime
Firmware update
sign ROFINET devic.. " Recersie devcer |
Resetto factory settings.
Format memary card

® Under "Set time", you can set the time of the CPU. (® Functions ® Set time)

031-100_FC_Programming » CPU_1214C [CPU 1214C DU/DC/DC]

Online access
- Diagnostics
General
Diagnostic status
Diagnostics buffer
Cycle time
Memory
» PROFINETinterface [X1]
w Functions
Assign IP address

Firmware update
Assign PROFINET devic...
Reset to factory settings.
Format memary card
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® Under "Firmware update”, you can update the firmware of the PLC.

(® Functions ® Firmware update)
031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC]

Online access
~ Diagnostics
General
Diagnostic status
Diagnostics buffer
Cycle time
Memory
» PROFINETinterface [X1]
= Functions
Assign IP address
Settime

Assign PROFINET devic...
Reset to factory settings
Format memary card
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® Under "Assign name", you can assign a PROFINET device name to the configured field
devices on PROFINET. The device name of the CPU cannot be changed here. It can only be
changed by downloading a modified hardware configuration.

(® Functions ® Assign name)

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC]

e :"‘;’"ﬂ:x“ Assign PROFINET device name-
General
Diagnostic status
Diagnostics buffer
Cycle time
Memory
» PROFINETinterface [X1]
= Functiens
Assign IP address
Settime
Firmware update

Reset to factory settings.
Format memory card

® Under "Reset to factory settings", you can restore the factory settings of the CPU.
(®Functions ® Reset to factory settings ® Retain or delete IP address ® Reset)

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC]

Online access
v Diagnostics
General
Diagnostic status.
Diagnostics buffer
Cycle time
Memory
» PROFINETinterface [X1]
¥ Functions
Assign IP address
Settime
Firmware update
Assign PROFINET devic...

Reset to factory settings

Format memory card
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® Under "Format memory card", you can format the optional memory card if it is inserted in the
CPU. (® Functions ® Format memory card ® Format)

031-100_FC_Programming » CPU_1214C [CPU 1214C DOU/DCIDC]

Online access
~ Diagnostics
General
Diagnostic status
Diagnostics buffer
Cycle time
Memory
» PROFINETinterface [X1]
w Functions
Assign IP address
Settime
Firmware update
Assign PROFINET devic...
Reset to factory settings

® The online connection should be disconnected again before the next chapter.
(® Online access ® Go offline)

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC]

= Diagnostics
General
Diagnostic status
Diagnostics buffer
Cycle time
Memory
» PROFINETinterface [X1]
w Functions
Assign IP address
Settime
Firmware update
Assign PROFINET devic...
Reset to factory settings.
Format memory card

® The TIA Portal is now back in offline mode. The orange-colored bars and the diagnostic
symbols are no longer displayed.
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Online/offline comparison

® It is often important to know whether the saved data matches the data loaded in the

controller. First, remove the negation from the "Safety shutoff active" tag at the AND
function in the "MOTOR_MANUAL [FC1] block.

Then save the "MOTOR_MANUAL [FC1]" block, but do NOT download it to the controller. Close
the "MOTOR_MANUAL [FC1] block again.

® To compare, right-click the "PLC_1" controller and select "Compare”, "Offline/online".

(® Select controller ® Compare ® Offline/online)

I8 Siemens -

Cf (3 seveproject &

Project tree

¥ %= X

Devices

= ] 031-100_FC_Programming
B Add new device
s Devices & networks

Project Edit View Insert Online Options Tools

C:\WUsers\imde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

Window  Help

e MG E R & coonine  F cooffine fz MR 2 | || |

Totally Integrated Automation
PO

~ 1 CPU_1214€ U 1214C DIDCIDC]

1Y pevice configuration
%/ online & diagnostics
» g Program blocks
» (g Technology objects
» [} External source files
» (@ PLCtags
» [ig PLC data types
» (5 Watch and force tables
» [ig online backups
» [ Traces
» [ Device proxy data
3 Program info
&) PLCalarm text lists
» [ Local modules
» i Ungrouped devices
» (3§ Common data
» [5]) Documentation settings
} [@ Languages & resources
» g} Online access
» [ Card Reader/USE memory

> | Details view

4 Portal view

Change device % Update program
Open

Open in new editor

Open blocklPLC data type...

& Print. P
& Print preview.

[% Export module labeling strips..

Export CAxdata.

¥ | @ Propertes... AltEnter

2= Copy curleC

% Delete Del
Rename F2

& Go 1o topology view

g Go to network view
Compile 3
Download to device »
Backup from online device

& Goonline Curl+k

¥ Gooff Ctrl+

%/ Online & diagnostics Cerl+D

-

& S

-

N 3 e
Copysnapshots tostartvalues  »

Y Compare 5]

4 Search in project Cul+F | @) Offineloffine

€ Crossreferences F11

) Coll structure

= accinnment licr

® The Compare editor online opens.

Qo #: i & @& o

*031-100_FC_Programming: CPU_1214C" “Online PLC"
Name. Address Type Time stamp... Times... | Status  Action Neme Address Type Time stamp... Times...
. O n  [FEmcruiziac
gl Program blocks @
& Main [0B1] | OB1 o8 7121/2008-.. 71420..| @ & Main [0B1] 081 oB 712112008 ~... 714/20...
4 MOTOR_MA... FC1 e 71312017-... 7520 @ 4 MOTOR_MANUAL [FC1]  FC1 FC 71312017 - .. 714120...
[3 Technologyobj... )
[& PLC tags ®
[ PLC data types [
<] ] B <] ] >
e
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® If, for example, block differences are indicated #, first select the block involved. You can

then click the button to "Start detailed comparison”.

(® MOTOR_MANUAL ® Start detailed comparison).

Qo #: [Wd & @2 ot

D startdetailed comparison

*031-100_FC_Programming: CPU_1214C"

® The selected offline/online block will be compared in the code block comparison. A detailed

Name Address  Type Timestamp... Times._. Name |Address  Type Time stamp__. Times__
- (i cPu_1214C (@ cPu_1214C
= [ Program blocks
& Mein[0B1]  OB1 o8 712112008 -.. 74/20... 4 Mein [0B1] oB1 oe 712112008 -.. 714120...
. =0 FC 7132017-.. 7520 [ [+ MoTOR MaNL i FC 7132017 -..  7I4i20.,
r:i Technology obj...
& PLCtags
[ PLC data types
| “ 1> <] [ [>
=
Comparison result: Objects are different.
|
& L] =
MOTOR_MANUAL [FC1] MOTOR_MANUAL [FC1]

description of the difference is shown in the comparison result.

Code block comparison (FC1)

CPU_1214C > MOTOR_MANUAL - Offline
W R GO

MOTOR_MANUAL - Online

MOTOR_MANUAL MOTOR_MANUAL
Name Deta type 'Defoultvalue  C.. Name | Data type Defaultvelue  C..
1@~ Input (] @~ mpu [~
2 @= Menual_mode_active Bool & M. ]2 @=  Menual_mode_sctive ool .
[<] [ | >l (<] [ | >

T T

& >=1 7 A =ol = o]

w Block title: Motor control in manual mode
»-.

* @) Network 1: Control of the conveyor motor in manual mode

Comment

&
#Manual_mode_
BCHIVE e
#Pushbutton_ #Conveyor_
manual_mode — moter_manual_
#Enable_OK — mode
#Safety_shutoff_ -
BCtive — 5t - =
¥ @ Network 2:

|3

* Block title: Motor control in manual mode
(4

* {) Network 1: Control of the conveyor motor in manual mode

Comment

= &
#Manual_mode_
BCUVE =
#Pushbutton_ #Conveyor,
manual_mode — maotor_ma nua R
#Enable_OK— ode
= #Safety shutoff_ -
active =0 35 - —
¥ @ Network 2:

Comment

2]

® Close the window of the code block comparison.
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® An action can be selected for the block involved in the Compare editor.

Either the "MOTOR_MANUAL" block will be downloaded from the programming device to the
controller and overwritten there or the "MOTOR_MANUAL" block will be read in from the
controller and overwritten in the TIA Portal.

Select the "Upload from device" action («— Upload from device).

Compare editor online - X

o #: [BHd & @3 St =

"031-100_FC_Programming: CPU_1214C"

Name | Address .Type Time stamp_. Times._

= :.l‘ CPU_1214C 7 - 7 - i
~ g Program blacks

Address ‘Iype jl’itnemp._ Times...

-] 712112008 -... 7i4120...
FC 71312017 - 7i520

Mein [081] o8 712112008 -... 7i4/20...

FC 71312017 - Ti4/20.
® Click the "Execute actions" button == (® Execute actions)

Compare editor online - X

=]

- M
[§ Technology obj...
@ PLcgs

@ PLC data types

ocoeoooﬁ

[So #: [Hd & &2 o

*031-100_FC_Programming: CPU_1214C"
Name }Mdmss Type ‘Time stamp... Times...
v (g CPU_1214C
~ gl Program blocks
4 Mein [0B1] ©OB1 o8 7i2112008 -.. 7/4120..
S mwoueor 017 7520

[# Technology obj...

[a PLCtags

[ PLC data types

Time stamp... Times...

o1 fel-] 7i21/2008 -... 7/4i20...
FC 71312017 -... 714120

® Confirm "Upload from device" (® Upload from device).

Upload preview X

emm&uhmmm
Staws ! Target | Action
1l @ ~ cru1214C Ready for loading.
AL » Conflicts Conflicts occurred during loading. Ovenwrite
A ] =]
Refresh

® After the upload, there are no more differences. You should now save your project again and

close the online connection.
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7.6 Monitor and modify tags

® To monitor and modify tags, you need a watch table.

Double-click "Add new watch table" in the project tree. (® Add new watch table).

T4, Siemens - C:\Usersimde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
P

G iEl svepoiet @ X T 2 X Dt B MG B R § coonine & coofine fp I8 I % 1] [Seoch oo | ORTAL
Project tree

Devices

~ ] 031-100_FC_Programming
& Add new device
b Devices & networks
~ [ CPU_1214C [CPU 1214C DC/DCDC]
1Y Device configuration
%) online & diagnostics
» [ Program blocks
» [ Technology objects
» ) External source files

sapeiqr]

» @ PLCtags

» [l PLC data types

~ 35 Watch and force tables
B Add new watch wble
E! Force table

» [ Online backups

» [ Traces
Device proxy data
Program info
&) PLC alarm text lists
» [l Local modules
» i3 Ungrouped devices
[4§ common data
Documentation settings
» [@ Languages & resources
» g Online access
» [T Card Reader/USB memory

G Properties  |%i}info | % Diagnostics

General | Cross-eferences | Compile | Energy Suite

> | Details view Show all messages

4 Portal view

® Open the newly created "Watch table_1" by double-clicking it (® "Watch table_1").

You can enter individual tags in the table or you can select the "Tag_table_sorting_station" and
then select the tags to be monitored and drag them from the Details view to the watch table (®
Tag_table_sorting_station).

1A Siemens - C:\UsersimdelDocuments\Automation\031-100_FC_Programming\031-100_FC_Programming

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
G (3] saveprojer 3 ¥ i = X s 50 G [} & Goonline ¥ Gooffline g7 MM I® X (|| [scorchinprojec | L PORTAL

Project tree m 4

Devices w)
¥ o| A B2 g
i Name. Address Display format Monitorvalue | Modify value & Comment | Tag comment é‘
~ | ] 031-100_FC_Programming | Al %I0.0 Bool retum signal emergencystop ok (nc)
B Add new device 1z Ko %I0.1 Bool main switch ,ON" (no) =
i Devices & networks 3 “s0* %I0.2 Bool mode selector manual(0) / automatic(1) j_f
~ [ cpu_1214C [CPU 1214C DE/DCIDC] =|+ 53t %i1.4 Bool pushbutton manual mode conveyor M1 forwards ...| &,
Y pevice configuration 5 B1 %I0.5 Bool sensor cylinder -M4 retracted (no) =
%) Online & diagnostics 6 54" %I1.5 Bool pushbutton manual mode conveyor -M1 backwar... ==
~ [ Program blocks 7 Q1 %Q0.0 Bool conveyor motor M1 forwards fixed speed ]-,_J
I Add new block 8§ dd ne =
4 Main [0B1] %
a

4 MOTOR_MANUAL [FC1]
» [ Technology objects
» G} External source files
~ (@ PLCtags
%5 Showslitags
¥ Add new tag table
% Default tag table [29]
i Tog blesoring s B8]

g e oo

v | Details view

86 Bool

Neme Data type
la A Bool [=)]
@ 81 Bool =
a 82 Boal
a 3 Bool .
@ 84 Bool . [< W 13
@ s Beol |4 Properties  |*}info | Diagnostics
a
a
<

4 Portal view i -
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® To have all monitoring and modifying functions available for selection, the following columns

can be displayed:

‘All modify columns’ and ‘All expanded mode columns’

Continue by selecting the trigger timing for the monitoring (® Permanent).

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC] » Watch and force tables » Watch table_1

=4 j; | ;il e /:'/J e Dul'
i Name Address  Display format
1 “-Al" %I10.0 Bool
2 "K0" %101 Bool
= "s0* %102 Bool
< "53" %14 Bool
5 "B1* %I0.5 Bool
6 54 %I1.5 Bool
7 Q1" [E] %00  Bool >
8

Monitor value Monitor with trig... | Modify with trigge

Permanent
Permanent
Permanent
Permanent
Permanent
Permanent
Permanent

Modify value  # Comment Tag comment
Permanent return signal emergency sto...
Permanent main switch ,ON" (no)
Permanent mode selector manual(0) (&
Permanent pushbutton manual mode c...
Permanent sensor cylinder -W4 retracte.
Permanent pushbutton manual mode c..
[+[ Permanent - conveyor motor A1 forwar...

Permanent )

Permanently, at start of scan cycle

Once only, at start

Permanently, at end of scan cycle
Once only, 8t end of scan cycle
Permanently, at transition to STOP

Once only, at trans

of scan cycle

ition to STOP

The following monitoring and modifying modes are available:

— Permanent (in this mode, the inputs are monitored/modified at the start of the cycle and the

outputs at the end.)

— Once only, at start of scan cycle

— Once only, at end of scan cycle

— Permanently, at start of scan cycle

— Permanently, at end of scan cycle

— Once only, at transition to STOP

— Permanently, at transition to STOP

Process image of the inputs

-—

"At start of scan cycle" trigger point

OB 1

ey

—

"At end of scan cycle" trigger point

Process image of the outputs

"At transition to STOP" trigger point
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o
® Next, click "Monitor all values once and now" 1 or "Monitor all values according to trigger

settings" @® Monitor all).

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDUDC] » Watch and force tables » Watch table_1

¥ g A5k
B |Address | Display format | Monitar value | Monitor with trig... | Modify with trigge | Modify value | # |C.. | Tag comment

1 %l0.0 Eool [ TRue Permanent Permanent [ return signal emergency stop ok (nc)
2 %10.1 Bool [® RuE Permanent Permanent = main switch ,ON" (no)

3 %102 Bool [3 FALSE Permanent Permanent = mode selector manual(0) | automatic_|
4 %i1.4 EBool [E FALSE Permanent Permanent | pushbutton manual mode conveyor ...
5 %I0.5 Bool = Rue Permanent Permanent [ sensor cylinder -4 retracted (no)

6 %I1.5 EBool [E FALSE Permanent Permanent = pushbutton manual mode conveyor ...
7 %Q0.0 Boaol [E FALSE Permanent Permanent I_ conveyor motor -M1 forwards fixed s...
e (=) = r

#

® To modify tags, enter the desired "Modify values". Then, click to "Modify all activated

values once and now" or 8 to "All active values will be modified by modify with trigger".

(® TRUE ® 4 "All active values will be modified by modify with trigger”)

031-100_FC_Programming » CPU_1214C [CPU 1214C DUDGDC] » Watch and force tables » Watch table_1 - X

FF 2] ARAT [

i Name Address  Disolav format Monitor value  Monitor with trig... Modify with trigge Modify value | # C.. Tagcomment
1 A" wioP Allactive values will be modified by “modify with trigger’. * pe 3 ey [ return signal emergency stop ok (nc)
2 k0" %101 Bool =] TRUE Permanent Permanent | main switch ,ON" (no)
3 50" %I10.2 Bool FALSE Permanent Permanent | mode selector manual(0) | automatic..|
4 *53" %114 Bool FALSE Permanent Permanent | pushbutton manual mode conveyor ...
5 81" %105 Bool TRUE Permanent Permanent | sensor cylinder -M4 retracted (no)
6 *54° %1.5 Bool FALSE Permanent Permanent | pushbutton manual mode conveyor ...
] Q1" [] %Q00 ool [+ (@ FaLsE ; [+ [=] mue 1 conveyor motor M1 forwards fied s...
8 |

® Confirm the warning with 'Yes' (® Yes).

Modify with trigger (0610:001)

I Modify with trigger

With the ‘Modify with trigger’ function, you intervene in the process
permanently.

Do you want to continue with ‘Modify with trigger’ ?

["] Do not show this message again

® The output becomes active even though the programmed conditions are not met.

031-100_FC_Programming » CPU_1214C [CPU 1214C DCUDUDC] » Watch and force tables » Watch table_1 - EX

# ¢ & Wl 777 B
i

| |Neme | Address  Display format | Monitor value | Monitor with trig... | Medify with trigge  Modify value |# C.. |Teg comment
1| A" %I0.0 Bool @ RuE Permanent Permanent a return signal emergency stop ok (nc)
2 | *K0" %101 Bool @ TRuE Fermanent Permanent n main switch ,ON" (na)
3 | 50" %10.2 EBool [ FALSE Permanent Permanent 0O mede selector manual(0) / automatic..|
4 | 53" %I1.4 Bool [& FALSE Permanent Permanent [ pushbutton manual mode conveyor ..
| a1t %10.5 Bool [ TRUE Permanent Permanent [ sensor cylinder -M4 retracted (no)
& | *54" %I1.5 Bool 3 FALSE Permanent Permanent = pushbutton manual mode conveyor _.
7 g o ,3] %Q0.0 Bool E [®) TRUE Permanent E\ P E TRUE conveyor motor M1 forwards fixed s...
8 | [

Note: If the watch table is closed or the connection to the PLC is lost, all modify commands are
nullified.
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7.7 Forcetags

® The "Force" function can be used to assign a fixed value to tags. Force values are specified
in a similar way as for the "Modify tags" function but, in contrast, are retained after the CPU is

switched off or stopped. The "Modify tags" and "Force" functions essentially differ as follows:

In contrast to "Modify tags", it is not possible to assign values to data blocks, timers, counters

and bit memory with the "Force" function.

IO device inputs (e.g., IWxx:P) cannot be modified but can be pre-assigned by the "Force"

function.

Unlike with the "Modify" function, values permanently assigned by the "Force" function

cannot be overwritten by the user program.

If you close the force table, the force values are retained. This is not the case with the
"Modify" function.

If the online connection to the CPU is interrupted, the tags assigned with the "Force" function

retain their value.

To force tags, you must first double-click the force table to open it. (® Force table)

18 Siemens - C:\Usersimde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming

Ci il seveproiect & X = A X D2 SMEHER §coon

Devices

~ ] 031-100_FC_Programming He
B Add new device
gy Devices & networks
~ [ cPu_1214C[cPU1214cDODC... [ @ | =
Y Device configuration
%/ Online & diagnostics
» gl Program blocks o
» [ Technology objects
» G} External source files
» L@ PLCtags [ ]
» (g PLC data types
~ (54 Watch and force tables
& Add new watch table
4 Force table
Watch table_1
» [ig online backups

<] ‘ ] I[>]
v | Details view

Name

General |(mssvreferences uCompiIe ‘l Energy Suite

Project  Edit View Insert Online Options Tools Window Help Totally Integrated Automation
[ <Search in project> | S PO

g Properties I‘j.‘lnfo %/ Diagnostics

saueiqr &

|@E‘@ Show all messages m

4 Portal view verview Connected to CPU_1214C, via address |...
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® Select the "Q1" operand with address %Q0.0 from the list. (® Q1)
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P@ £l EBIF F %%
i Name | Address |Displey format  Monitorvalue  Force value F |Comment Tag comment
1| B 15| <Add neve> |
@ s Bool %Q1.1 display autom... | ]|
| *-Pe” Bool %Q1.2 displaycylinder... |
@ "-P7" Bool %Q1.3 display cylinder...
@ "-Q1 Bool %Q0.0 conveyor moto...
@ Q2 Bool %Q0.1 conveyor moto... r
@ "-Q3° Bool %Q0.2 conveyor moto... _:_
< 50" Bool %I10.2 mode selector ... |
| "5 Bool %03 pushbuttonaut.. |«

® With forcing, the operands are entered with direct 10 access (%Q0.0:P).

- WX

....FC_Programming » CPU_1214C [CPU 1214C DUDCDC] » Watch and force tables » Force table

¥ &L RFF 7%

i |Neme | Address Display format | Monitor value Force value F

1| %Q0.0:P Bool 1% =

2 ] |

® Enter the desired force value and activate it E.

Click "Start or replace forcing" E The new force request will be transferred to the CPU.

(® %Q0.0:P ® TRUE ® A ® E Start or replace forcing)

....FC_Programming » CPU_1214C [CPU 1214C DUDUDC] » Watch and force tables » Force table — il B X

¥ 2 8 RIF F [

i | Name ) start or replace forcing of the visible addresses in the Force table. .gyajue F Comment
Q1%P %Q0.0:P Bool TRUE 1
] -
[]

3
2 |

® Confirm the warning with 'Yes' (® Yes).

Force all (0710:0071)

I.\ Force all
=
CAUTION: Forcing with " |

Do you want te start “forcing” now?
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® Forcing is activated and the yellow MAINT LED on the CPU lights up. In addition, an F on a
red background is shown at the top right of the display of the S7-1200.

....FC_Programming » CPU_1214C [CPU 1214C DUDUDC] » Watch and force tables » Force table — i @ X

# & & U RIF F. 7%
i Neme | Address |Display format | Monitorvalue  Force value F |comment
iE e [E)] %qo.0:p Bool +1°3 TRUE [M]

2 | |

Note: If the watch table is closed or the connection to the PLC is lost, forcing remains active
and the yellow FORCE LED on the CPU continues to be lit.

® If you want to ‘Stop forcing’, simply click E Stop forcing" and confirm the next dialog with
"Yes".

(® E Stop forcing) 'Yes' (® Yes)

..._.FC_Programming *» CPU_1214C [CPU 1214C DUDUDC] » Watch and force tables » Force table — ' lX

# @ & U BF R PT=
. § Neme | stops forcing of the selected addresses. gonitorvalue Force value IF  Comment

1 E  are %QO.0:F Bool [+]°% TRUE ]

2 1

Forcing is stopped and the yellow MAINT LED on the CPU switches off.
® |If a force request already exists in the controller, this is indicated by the [Ef symbol in the

watch table. If you then click Ell | additional information will be displayed (® EIl).

..._Programming » CPU_1214C [CPU 1214C DUDUDC] » Watch and force tables » Watch table_1 - X

FE E2YARS =
i |Meme  Address |Displeyformat  Monitor velue | Monitor with trig... | Modify with trigge  Modify velue | &
1 ~A1"  [E[%00 | Beol [+] Permanent  |w| Permanent =
2 k0" %101 Bool Permanent Permanent [
3 "s0* %102 Bool Permanent Permanent =
4 "53° %14 Bool Permanent Permanent [
5 "-B1* %10.5 Bool Permanent Permanent [
6 "s4" %®I1.5 Bool Permanent Permanent -
i TE] Q1" %Q0.0 Bool Permanent Permanent TRUE Q n
8 <Add new: [
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® If a force request already exists in the controller, it can also be displayed and stopped via the
online device view. To do this, you must right-click the CPU in online mode of the device view
and select "Update and display forced operands".

(® right-click the CPU ® Update and display forced operands")

18 Siemens - C:\Usersimde\Documents\Automation\031-100_FC_Programming\031-100_FC_Programming ange g Properties Alt+Enter = ¢

ji i i i T [SE dule labeling strips... .
Pn:]eu Edit View Insert Onxllne‘ Options  Tools Window Help ot |3 xport module labeling strips ly Integrated Automation
Gf (] saveproject & X = (2 X s (H: mE & o coonline ¥ Go offiine v PORTAL
Devices & Go to topalogy view e
- 3 J -3
i | & [cunzscicruiziag =] B B (G| EH [ s Go to network view 83
Compile » = g
— i 3
~ ] 031-100_FC_Programming 00~ Download o device > H
8 e rsderics = T Usload from device (sofiware) [t [it] |
Go online Crlk ‘ i
o Devices & networks B profle: [l [+][ud](E
- EE P &Y Go offline CerlsM 5
S R o s oon. |G @) = g/ Online & diagnostics CurlsD
1Y Device configuration W o i nal boards L
9 Online & diagnostics = Gealiis mmunications boards wl
2
» gl Program blocks Ll Al Update and display forced operands ey kanis o
» [ Technology objects Rack_0 5
» [ External source files Bt Crossfarerices ) i 2
» 03 PLCtags Y s PR X Cross-reference information  ShiftsF11 Q g
o : = d:‘a e all structure o
e P ssignment list
~ |5 Watch and force tables —y
Show catalog Crrl+Shift+-C Q =
= =
I + (@ Communications modules ]
» [ Technology modules &
» [ig online backups = i
P b2 I
<] [ I[> =
v | Details view Ll g
Device lad
Name A
¥
| e e
[ 100%
|§. Properties ”'vi.Linfo lﬂ Diagnostics ‘ .
Version: [~
J General " Cross-references U Compile u Energy Suite { -~
e Description: bl
(][00 [show it messages 2 d 0 1B
4 Portal view E=Z Overview E}. Force table E Watch table_1 | b CPU_1214C C CPU_1214C, via address |...

® The force table with the current force requests will now be displayed and you can stop these.

I Siemens - C:\WUsersimdelDocuments\Automatio 100_FC_Programming\031-100_FC_Programming
ﬂﬂikfl Edit View Insent ﬂnlineA Options  Tools Window Help Totally Inf tadl Automation:
S saveprojet & X Tal o X M W ME B QR Y coonline F Goolfine B3 NI ¥ | 1] v | PORTAL
| Devices { Options wl
# & &8 RIF F =) =15
| i veme b Stops oreing afthe selecied acdesset. norwalue | Fomevalus F comment. |+ [CPU operator panel I3
= | ] 031-100_FC_Programming o9 ~|' E Q1P 5] %Qo.o:P Bool ~|"3 TRUE !
W Add new device iz ) CPU_1214C [CPU 1214C DOIDCIDC] o~
Sy 5
iy Devices & networks W RunisTOP RUN ‘_f
i ',-.'Em,ﬂmc{mnzu:nwm a®|= ERROR STOF Er
¥ Device configuration
%) Online & diagnostics . ] k=
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7.8 Checklist
No. Description Completed
1 Project 031-100_FC-programming... successfully retrieved.
5 CPU 1214C from project 031-100_FC-Programming...
successfully downloaded.
3 CPU 1214C connected online.
4 Status of the CPU 1214C checked with Online &
Diagnostics.
5 Offline/online comparison of blocks in the CPU 1214C
performed.
6 Watch table 1 created.
7 Tags (-SO / -S3 / -KO / -B1 / -S4 |/ -Al / -Q1) entered in
watch table.
8 Switch on conveyor motor forward by modifying the output
(-Q1 =1) in watch table.
9 Switch off conveyor motor forward by modifying the output
(-Q1 = 0) in watch table.
10 Open force table
11 Tag (-Q1:P) entered in force table.
12 Switch on conveyor motor forward by forcing the output
(-Q1=1)inforce table.
13 Force output -Q1 to switch off again.
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8 Exercise

8.1 Task — Exercise

In this exercise, the MOTOR_AUTO [FB1] function block from chapter SCE_EN_031-200_FB-

Programming is to be tested.

The challenge here is that the cylinder is in the front end position and thus the enable conditions

for switching on the conveyor are not met.

Using a watch table, the cylinder is to be moved to its rear end position so that the enable

conditions for the MOTOR_AUTO [FB1] block are met.

8.2 Planning

Plan the implementation of the task independently using the step-by-instructions as an aid.

8.3 Checklist — Exercise

No. Description Completed
1 Project 031-200_FB-Programming... successfully retrieved.
> CPU 1214C from project 031-200_FB-Programming... successfully
downloaded.
3 Watch table created and renamed as "Watch_table_cylinder".
4 Tags (-B1/-B2 /-M2) entered in watch table.
5 Retract cylinder by modifying the output (-M2 = 1) in watch table.
6 Cylinder retracted (-B1 = 1)
7 Reset output for Retract cylinder in watch table again (-M2 = 0).
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9 Additional information

More information for further practice and consolidation is available as orientation, for example:
Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial software /

firmware, under the following link:

www.siemens.com/sce/s7-1200

Preview , Additional information”

] Getting Started, Videos, Tutorials, Apps, Manuals, Trial-SW/Firmware

A TlA Portal Videos

A TIA Portal Tutonal Center

» Getting Started

A Programming Guideline

A Easy Entry in SIMATIC 57-1200

» Download Trial Software/Firmware

A Technical Documentation SIMATIC Controller
A Indugtry Online Support App

A TlA Portal, SIMATIC 57-12001 500 Overview
A TIA Portal Website
A SIMATIC 57-1200 Website
A SIMATIC 57-1300 Website
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Further Information

Siemens Automation Cooperates with Education
siemens.com/sce

SCE Learn-/Training Documents
siemens.com/sce/documents

SCE Trainer Packages
siemens.com/sceltp

SCE Contact Partners
siemens.com/sce/contact

Digital Enterprise
siemens.com/digital-enterprise

Industrie 4.0
siemens.com/future-of-manufacturing

Totally Integrated Automation (TIA)
siemens.com/tia

TIA Portal
siemens.com/tia-portal

SIMATIC Controller
siemens.com/controller

SIMATIC Technical Documentation
siemens.com/simatic-docu

Industry Online Support
support.industry.siemens.com

Product catalogue and online ordering system Industry Mall
mall.industry.siemens.com

Siemens AG
Digital Factory
P.O. Box 4848
90026 Nuremberg
Germany
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