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4. Sample Task Function Block for Conveyor Control

When blocks are to be generated that are working in any program like a "Black Box*“ as it were, they
have to be programmed by using variables. In this case, the following rule applies: that in these
blocks, no absolute-addressed inputs/outputs, flags etc. must be used. Within the block, only
variables and constants are used.

In the example below, a function block is to be generated with a variable declaration containing a
conveyor control that is dependent on the operating mode.

With button 'S1', the operating mode 'Manual’ and with button 'S2' the operating mode ’Automatic’
can be selected.

In the operating mode 'Manual’, the motor is switched on as long as button 'S3’ is operated, whereby
button 'S4’ must not be operated.

In the operating mode 'Automatic’, the conveyor motor is switched on with button 'S3' and switched
off with button 'S4' (break contact).

Assignment list:

Address Symbol Comment

%I 0.0 S1 Button operating mode Manual S1 NO
%I 0.1 S2 Button operating mode Automatic S2 NO
%I 0.2 S3 On button S3 NO

%I 0.3 S4 Off button S4 NC

%0Q 0.2 M1 Conveyor motor M1

Note: The Off button S4 is a break contact here in order to ensure wire break safety. That means: if
there is a wire break at this button, the system stops automatically. Otherwise, it could not stop if
there were a wire break. For that reason, in control engineering all Stop buttons, Off
buttons/switches have to be designed as break contacts.
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5. Programming the Conveyor Control for the SIMATIC S7-1200

The project is managed and the components are programmed with the software 'Totally Integrated
Automation Portal’.

Here, under a uniform interface, the components such as controller, visual display and networking of

the automation solution are set up, parameterized and programmed. Online tools are provided for
error diagnosis

In the steps below, a project can be set up for the SIMATIC S7-1200 and the solution for a task can
be programmed:

1. The central tool is the "Totally Integrated Automation Portal’ that we call here with a double
click (— Totally Integrated Automation Portal V11)

&
TIA Portal W11
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2. Programs for the SIMATIC S7-1200 are managed in projects. Such a project is now set up in
the portal view — Create new project —» FB_conveyor — Create)

T4 Siemens — X

Totally Integrated Automation

Create new project

Project name: | FB_conveyor|

Path: | CADATAI00_TIA-Portal

Open existing project

Create new project Author: | mde

Comment:
Migrate project

Welcome Tour

Installed software

Help

User interface language

» Project view
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3. ’First Steps’ are suggested regarding the configuration. First, we want to ’Configure a
device’. (— First Steps — Configure a device)

T4 Siemens - FB_conveyor

Totally Integrated Automation

First steps

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

Close project

N N} Configure a device
Welcome Tour >

(¥ Write PLC program
First steps

l Configure an HM screen

Installed software

Help

P} User interface language

Open the project view

» Project view Opened project: CADATA\00_TIA-Portal\FB_conveyor\FB_conveyor
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4. Next, we 'Add new device’ with the ‘Device name conveyor control’. To this end, we select
from the catalog the ’CPU1214C’ with the matching order number. (— Add new device — conveyor
control - CPU1214C —» 6ES7 ....... — Add)

T4 Siemens - FB_conveyor a X

Totally Integrated Automation

Add new device

lU Devices & Show all devices

[ ~[@erc Device:
networks v [ SIMATIC $7-1200
Add new device ~@cru

fLC » [l CPU 1211C ACIDCRly
» (@ cPu 1211C DODODC
» [l cPu 1211C DCIDCIRlY
» [l CPU 1212C ACIDCIRly

| CPU 1214€ DTDCIDC

D » (@ cPU 1212€ DCDCIDC
» [l CPU 1212C DCIDCIRY Orderno.:  [6ES7 214-1AE30-0XB0
HM » [l CPU 1214C ACIDCIRly - =
= Version: V2.1 2
[l CPU 1214C DCIDCIDC
r [l 6E57 214-1AE30-0XB0 Description:
Configure networks » [l CPU 1214C DCIDCIRY
= Work memory 50 KB; 24VDC power supply with
5| ifi PU 121
25 Lnepepsbe d U 1200) D114 x 24VDC SINKISOURCE, DQ10 x 24VDC and
» Ll SIMATIC 57-300 AI2 on board; 6 high-speed counters and 2 pulse
PCsystems » [l SIMATIC 57-400 outputs on board; signal board expands on-

[

board l/0; up to 3 communications modules for
serial communication; up to 8 signal modules
for /O expansion; 0.1 ms/1000 instructions;
PROFINET interface for programming, HM and
PLC to PLC communication

» L SIMATIC ET200 PLC

P Project view Opened project: CADATA\0O_TIA-Portal\FB_conveyor\FB_conveyor
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5.  Now, the software automatically switches to the project view with the opened hardware
configuration. Here, additional modules from the hardware catalog (to the right) can be added and in
the ’Device overview’, the addresses of the inputs and outputs can be set. The integrated inputs of
the CPU have the addresses %10.0 to %I1.5 and the integrated outputs have the addresses %Q0.0
to %Q1.1 (— Device overview — DI14/DO10 — 0...1)

T4 Siemens - FB_conveyor X

Project Edit View Insert Online Options Tools Window Help R e e

i i seveproject & X ' o X M2 { LM E B R Y coonline F cooifiine | Jo B X - 1] PORTAL
FB_conveyor » controller_conveyor [CPU 1214C DUDC/DC]
Devices [ Topology view | Networkview [[Y Device view || Options (]
HOQO D | d¢ [conoller_conveyor ] &l (&2 s [0 I~ = =
.~ v | Catalog
v e & 6t
i sfleeche  Jly]t]|2
I Add new device o 8
1
s Devices & networks @’7‘ il z
» [ controller_conveyor [CPU 1214C DC/DC/DC] > lmcru i
» (4§ Common data )28 Signal bosyd _
» [l Documentation settings » (@ Communications boards Y
» [ Languages & resources > mol °
» g Online access 57-1200 rack »moQ 5
» 5 SIMATIC Card Reader » L@ oibQ -4
»ma H
> ma -
» (@A L
» (@ Communications modules &4
s
5
[v
< ) |
e s = i
| Device overview g
s
¢ Module slot laddress  Qaddress | Type Order no. Firmware | Cor 3
103 |~
102 = =
101 v | Information
~ controller_conveyor 1 CPU1214CDCDCIDC  6ES7 214-1AE30-0XBO V2.1 Device: (2]
DI14/DQ10_1 1 0..1] 0.1 DI14/DQ10 =
AI2_1 12 @alue A2 -
v Details view | ¢[
s m displa

W Somroe
—_
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6.
to be set.

So that the software later accesses the correct CPU, its IP address and the subnet mask have

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

255.255.255.0)

T4 Siemens - FB_conveyor o X
Pro{en Edit View Insert Online ‘Opllaﬂs Tools \Mndow_ Help Totally Integrated Automation
Of Y Esveprojet & X == X D2 [ 5 M B R ¥ coonline F cooffine o R ¥ - || PORTAL
FB_conveyor » controller_conveyor [CPU 1214C DUDUDC] -0 EX
|| Devices | |& Topology view [dhy Network view [[Y Device view || Options (=]
. ( =
00 ™ | d¢ [controlier_conveyor = & E\ | @ & [100% = =1 |3
L I 3 g
v [~] v catalog 5
~ ] FB_conveyor [=][<search> iy | [t ] |2
I Add new device 4 Fi ‘ :
T §7-1200 rack &) Filter g
» [ controller_conveyor [CPU 1214C DCDU/DC] »lmcry (=
» (g Common data » [ Signl board il
» [5] Documentation settings » @ Communications boards 9
» [ Languages & resources »imol °
» [ Online access » [moQ =
» (5 SIMATIC Card Reader » lmoing .
v > ma H
< [T >d| » @A ]
b, » (@ AIAQ
a =
» [mc modules =4
['qProperties  |*yInfo_i)| % Diagnostics | 5
2
|| General | £
» General [Al] Ethemet [#] 8
- I
PROFINETinterface T = -
General StNCrked wit = =
s
Eftemethddmsses Subnet: | Not networked I~ z
» Advanced : 2
| T —
Time synchroniaation | B Add new subnet.
» DI14iDQ10 i v
» A2 | IP protocol ~
) High speed counters (HSC) [ ) : Device:
» Pulse generators (PTOPWM) || @ SetiPaddress in the project =
Startup IPaddress: | 192 168 .0 .1
v | Details view Oxcle Subnetmask: | 255 . 255 . 255 . 0 |
o : Communication load ol
"] use 1P router 6
System and clock memory = )
oot Suehcanar v Router address: [ 0 | v|<] 0 >

4 Portal view
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7. Since modern programming is not carried out with absolute addresses but with variables, the
global PLC tags have to be specified here.

These global PLC variables are descriptive names with comments for those inputs and outputs that
are used in the program. Later, during programming, this name is used to access the global PLC
tags.

These global tags can be used in the entire program, in all blocks.

To this end, select in Project Navigation the ’controller_conveyorCPU1214C DC/DC/DC]’ and then
’PLC tags’. Open the table 'PLC tags’ with a double click and enter the names for the inputs and
outputs as shown below (— controller_conveyor[CPU1214C DC/DC/DCT — PLC tags— PLC tags)

T4 Siemens - FB_conveyor X
Project  Edit View Insert Online _ Options Tools \Mﬁuwi Help . Totally Kitegrated Automation
Cf iRl saveproject @ X = B X D:¥: G I ME P T Y coonline F coofiline o NI 3 - || PORTAL
FB_conveyor » controller_conveyor [CPU 1214C DUDUDC] » PLCtags » Default tag table [18] -0 EX
|| Devices | @ Tags |@ User constants @ System constants |||
AT far
(< N) 2 |Pe D T 4 |2
=
Default tag table wl
v ] FB_conveyor Name Data type Address Retain  Visible. Acces.. Comment a’
B Add new device 1 as Bool %E0.0 =] M  pushbutton manual mode (no contact) L,:'
h Devices & networks 2 las2 Bool %E0.1 M  pushbutton automatic mode (no contact) 5
~ [ controller_conveyor [CPU 1214C DO/DODC] | 3 as3 Bool %E02 ~ @  pushbutton conveyor ON (no contact) 2
TIY Device configuration i ass gool %E03 =] @  pushbutton conveyor OFF (nc contact) e
%/ Online & disgnostics s awm Bool 5) %402 - =] @  [motor conveyor belt | -
» ' Program blocks 6 v @

» [ Technology objects
» i} External source files
v & PLCtags
% Showall tags
I Add new tag table
‘%% Default tag table [18]
(& PLC data types
(24 Watch and force tables || General
4 Program info Tag

| d Properties  [*yinfo ] % Diagnostics |

T EX|

) Textlists

» [ Local modules General

» [§§ Common data
» [ Documentation settings. Name: |M1
» [ Languages & resources

Data type: | Bool ¥
» g Online access "
» 5 SIMATIC Card Reader Address :,-u 2 [T[
i [ Retained

Comment: [ motor conveyor belt

v | Details view Ve stamp

Date created: |5/15/201212:18 PM

Name Details v
< Portal view =2 Overview | %% oefault tag ¢ V' The project F&_conveyor was saved suc
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8. To generate the function block FB1, first select ’controller_conveyor[CPU1214C DC/DC/DCY’
in project navigation, and then ’Program blocks’. Now, double click on ’Add new block’ (—
controller_conveyor[CPU1214C DC/DC/DC] — Program blocks — Add new block)

T4 Siemens - FB_conveyor X
ijfc: Edit View Insert Online /Op(iom Tools Nn_d.ow_ Help " . Totally Integrated Automation
i Bl svepojet & X =2 X 032 [{ SIME B R Y coonline ¥ coofiline  flo NI 2 H || PORTAL

Project tree (L}

| Devices @ Tags |@ User constants | @ System constants |
100 2 |#F& D TR =
Default tag table
v _] F8_conveyor Name Dsta type Address Retain  Visible. Acces.. Comment
B Add new device 1 as Bool %E0.0 ~ M pushbutton manual mode (no contact)
iy Devices & networks 2 as2 Bool %E0.1
~ [ controller_conveyor [CPU 1214C DC/DCIDC] as: Bool %E02
Y Device configuration ass Bool %EO0.3
% Online & diagnostics am Bool 3) %A02 -

pushbutton automatic mode (no contact)
pushbutton conveyor ON (no contact)

Sanein

pushbutton conveyor OFF (nc contact)
motor conveyor belt M1

G Eeg]
AR0ORI

o » = W

~ g Program blocks
AL nevbioc
4 Main [0B1]
» [ Technology objects
» '} External source files
» (@ PLC tags
» () PLC data types
» 55 Wetch and force tables e ——
38 Program info || General
F Textlists Tag
» [ Local modules
» [g§ Common data General
» [5] Documentation settings
» [@ Languages & resources Name: |M1
» ‘g Online access L
» [ SIMATIC Card Reader ‘

|'d Properties  [*i}Info | &l Diagnostics |

Tag

&

Data type: [Bool

ol

Address: [%40.2
» [ Retained

Comment: | motor conveyor belt M1

v Details view Time stamp

Date created: |5/152012 12:18 PM
Hame Z e

4 Portal view ET CT e
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9. Inthe selection, select ’Function block (FB)’ and assign the name ’conveyor’. As
programming language, we specify function block diagram ’FBD’. Enumeration is automatic. Since
this FB1 is called later with the symbolic name anyhow, this number is no longer that important.
Accept the input with ’OK’. (— Function block (FB1) — conveyor - FBD — OK)

“Add new block

SCE Training Curriculum

Name:
| conveyor \
Language: [ FBD m
% Number: [ Is
Organiztion () Manual
block
(® Automatic
Block access: (® Optimizd

u!

FB

Function block

5

Function

&

Data block

[ Add new and open

TIA Portal Module 010-020 Edition 09/2012

SCE_EN_010_020_R1209_Block Types for SIMATIC S7-1200

Description:

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

More...

» Additional information

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

oK || Cancel
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10. The block ’conveyor[FB1]’ will be opened automatically. But before we can write the program,
we have to declare the block’s interface.
When the interface is declared, the local variables -known only in this block- are specified.

The variables are divided into two groups:

¢ Block parameters that generate the interface of the block for the call in the program.

Type Name Function Available in
Input | Parameters whose values the  Functions, function blocks and
nput o

parameters block reads some types of organization blocks
Output Output Paramet_ers whose values the Functions and function blocks
parameters block writes

Parameters whose value the
Inout InOut block reads V\_/hen c_alled, and Functions and function blocks
parameters after processing writes to the

same parameter

¢ Local data that is used for storing intermediate results

Type Name Function Available in
Variables that are used for

Temporary storing temporary intermediate  Functions, function blocks and
Temp . o
local data results. Temporary data is organization blocks
retained for one cycle only.
Variables that are used for
storing static intermediate
Static local . results in instance data blocks. :
. . i Function blocks
data Static Static data is retained -also over
several cycles-.until it is written
anew.
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11. To declare local variables, the following variables are needed for our example.

Input:

manual Here, the signal for selecting the operating mode Manual is entered
automatic Here, the signal for selecting the operating mode Automatic is entered
on Here, the start signal is entered

off Here, the stop signal is entered

Output:

motor Here, the output signal for the output conveyor motor is written

Static (exists only in the function blocks FB):

memory_automatic Here, the preselected operating mode is stored
memory_motor Here, we store when the motor was started in the Automatic mode

All variables are of the type 'Bool’; that means binary variables that only can have the status '0’
(false) or "1’ (true).

In this example, it is important to note that the status of the two variables 'memory_automatic’ and
'memory_motor’ has to be stored over a longer period of time. For that reason, the variable type
"Static’ has to be used here. This variable type in turn exists only in a function block FB.

For the sake of clarity, all local variables should also be provided with a sufficient comment.

T4 Siemens - FB_conveyor

Project Edit View |Insert Online Options Teols Window Help

CF (Y B saveproject & X = = X D E: oG i B R ¥ Goonline ¥ Gooffiine H [N > — |]
Devices
% QO F |ge e AEDBt RN 6 '='= & =
Interface
w | ] FB_conveyor Name Data type Default value Retain Visiblein ... Comment
I Add new device 1 4@ v Input B
gy Devices & networks 2 @n manual Bool false Nen-retentive =) signal select manual mode 51
- :[| controller_conveyor [CPU 1214CDC/DC/DC] |5 <0 = automatic Bool Non-retentive E\ signal select automatic mode
ﬂ' Device configuration 4 @n on Bool Nen-retentive @ start signal
4/ Online & diagnostics 5@ off Bool Non-etentive  [W] stop signal
v gl Program blocks 6 40 v Output
B Add new block 7 |- motor Bool Non-retentive ™ write signal to motor conveyor
4 Main [0B1] 5 40 v InOut
& conveyor [FB1] 9 40 w Static
» (3 Technology objects 10 4= mem_automatic Bool false Non-retentive ™ memory bit mode selection
» :@ External source files nas mem_motor Bool Non-ret... m @ [memoryblt motor conveyor ON
» (& PLCtags 12 4@ v Temp -
» [ PLC data types 131w ews : _
» 55l Watch and force tables <] 1 — _EJ)|
& Program info
) Toliss & >=1 4 - = =] «5>r R
» [l Local modules v Block title: ... [~
» g¢ Common data Comment
» j Documentation settings =
» [@ Languages & resources v Network 1: ... =~
SCE Training Curriculum Page 24 of 40 To be used only at Educational and R&D Facilities
TIA Portal Module 010-020 Edition 09/2012 Unrestricted / ©Copyright Siemens AG 2012. All Rights Reserved

SCE_EN_010_020_R1209_Block Types for SIMATIC S7-1200



SI E M E N S Industry Sector IA&DT

12. After the local variables have been declared, the program can now be entered by using the
variable names (variables are identified with the symbol '#). For the example in FBD, it could look
like this:

Program in function block diagram (FBD):

+ Block title: conveyor contraol
Comment

- Network 1:  memory bit mode selection

#mem_automatic
SR
#automatic — &
#manual — R1 Q—

- Metwork 2:  memary bit start motor conveyor in automatic

#Frnem_motar
==1 SR
#off — £0N =—5
EMEM_aUtomartic —o sk R1 Q—

- Network 3:  motor conveyor

8
Fon =— =1 #motar
#off =0 FMEM_MOTOr m— -
#mem_automatic —o sk s —_— -_
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Program in ladder diagram (LAD):

w Block title: conveyor control
Comment
- Network 1:  memory bit mode selection
#mem_automatic
#automatic SR
] 1
1 I 5 Q
#manual — R1
b Network 2: memory bit start motor conveyor in autormatic
Frmem_motor
Fan SR
N = :
#off
] 1
1 | R1
#mem_automatic
]
/1

Network 3:  motor conveyor

Frmem_mator

#rnotar

#off #mem_automatic

{ 1
\ Y

/1

SCE Training Curriculum
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13. Next, right-click on the block ’Main[OB1]’.
Then, under ‘Switch programming language’, select the function block diagram ‘FBD’.

7

emens - FB_conveyor X

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

G seveproject @ X 25 =X D2 *: [{ I MEEQ V¥ coonline F cooffine o I ¥ - || PORTAL
Project tree o <
[ Devices ‘ Options 2
3 1 a5 < B ) C a1
OO #|EddFe s ARC|BEEW €GB '='= &7 = L=
= v | Favorites
v ] FB_conveyor S
I Add new device a8 sa B A ol o {s] <5 > PR 4 - L
’ v
h Devices & nevhorks v Blocktitle: conveyor control [~} —
v i controller_conveyor [CPU 1214C DC/DC/DC] Comment v | Basic E
JIY Device configuration Name Des (3
% Online & diagnostics - Network 1:  memory bit mode selection ‘ » (] General Alz
~ gl Program blocks PETENPTIIT w [5i] Bitlogic operations =
¥ Add new block “sm e ANE
‘ #ALIOMALIC e §. : £ >=1 OorR |3
s, =
& conveyor [F|  OPen G Properties... AltsEnter | @ Fx exc |3
» [ Technology ob, ¥ €1 =1 ass &
» S} External sourcy [ Copy arlsC T -ii=] Nec
PR PEEE = jr conveyor in automatic T resETH
- = ¥
» () PLC data types Amem:motor. 1 -is) sec |
» 55 Wetch and forg son—5 — I seT.eF Set |3
prr X Delete Del 2
8§ Program info . Q- £ RESET_BF Res |&
Rename F2 =
&) Text lists £ sr Set
» (@i Local modules ~ Compile > Ers Res [T
» [ Common data Download to device » | | PO
» [ Documentation 5| & Go online Crlek L B -N-
» (@ Languages & resq &° ==1 sl & -r-
- #mem_motor — =
» g Online access 8 Compare » i " | £ -iN)-
» 1@ SIMATICCard Reader| o reference information  Shift+F8 ] r_mG
Assignment list B nome
Call structure [v] > [®) Timer operations
€ Cross-references 8 J 3] [100% [+l g < L]
v |Details view | knowhow protection | S Properties  [%}Info & % Diagnosti 2a| Extended jnstuctions
Switch programming language g sn > | Technology
s Print.. colsp | U0

4 Portal view & Print preview Fe0 |
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14. Now, the block “conveyor” has to be called from the program block Main[OB1]. Otherwise, the
block would not be processed.

A double click on ‘Main[OB1]’ opens this block. (— Main[OB1])

Project Edit View Insert Online Options Tools Window Help
G YR sveproje B X T X D B MG ER Y coonine F cootine fp MM ¥ ]
Project tree m 4

Devices

O Q B | 2k BR[O

8@ =k

@
8
[

& =1 [ 4 =—a = =] <5+ «r)-

w ] FB_conveyor
I Add new device
Esh Devices & networks ¥ Block title: conveyor control
- [g. controller_conveyor [CPU 1214C DC/DC/DC] Cominenit
HIY Device configuration

>

% Online & diagnostics v Network 1:  memory bit mode selection
~ [ Program blocks 3
X #mem_sutomatic
& Add new block SR
E gMain [OB1] #automatic — S
<& conveyor [FB1] #manual — R1 0—

» (3 Technology objects
» External source files

1}

v Network 2:  memory bit start motor conveyor in automatic

» [@ PLCtags
» Lig PLC data types

#mem_motor
»=1 SR
#off— #on—>5
#mem_automatic =0 3¢ —_—R1 Q-

» [l Local modules
» f.i Common data
| Documentation settings & (]
» @ Languages & resources #on — >=1 #motor

v Network 3:  motor conveyor

. - #off—0 #mem_motor = =
» i Online access #mem_automatic = 3 _ 0 L —
» (59 SIMATIC Card Reader &
v Network 4: .. v
< — i [B[100x B ¥ M
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15. Now, you can drag the block "conveyor[FB1]“ with Drag&Drop to Network 1 of the block
Main[OB1]. (— conveyor[FB1])

T4 Siemens - FB_conveyor

Project Edit View Insert Online

Options

Tools Window Help

G (3B saveproject S X i = X D *: G MG 2 Y Goonline ¥ Gooffline &,mm 2.5 =il

Project tree

Devices

OO B | AEPE: 2850 6 = &7 =1
Interface
v ] FB_conveyor Name Data type Comment
" Add new device 1 4@~ Temp
Eng Devices & networks 2 = <Add news> [E]

~ [ controller_conveyor [CPU 1214C DC/DCIDC]
JIY Device configuration
%/ Online & diagnostics

v ra. Program blocks
B¢ Add new block
& Main [0B1]

E -3 conveyor [FB1]
» [ Technology objects
» External source files

» (@ PLCtags

» (g PLC data types

Watch and force tables
0§ Program info

E] Textlists

» [l Local modules
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Comment

d Network 1:
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16. Since we are dealing with a function block, it has to be provided with memory. In SIMATIC S7-
1200, data blocks are provided as memory. Such an assigned data block is called Instance Data
block.

Here, it is to be specified and generated "automatically’. (— Automatic— OK)

"Call options X
[ | Data block
' Name } fr]
DB Number [ [%]
_Single () Manual
instance 1

@® Automatic

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

More...

f OK | f Cancel ],

Highlight the default tag table.

T4 Siemens - FB_conveyor

Project Edit View Insert Online Options Tools Window Help
GF (Y Bl saveproject & ¥ 32 2 X ™ ¥: g &) M E B R ¥ coonline (¥ cooffiine B [M [ 3

Project tree m 4

Devices
il W) B |y AER8t 220 6B '
Interface
~ [ controller_conveyor [CPU 1214C DC/DC... E Name Data type Cemment
[IY Device configuration 1 4@ v Temp
% Online & diagnostics 2 = <Add new> @
~ -5 Program blocks
B* Add new block
& Main [0B1] = i e
3 conveyor [FBT] ax | e 4 —ol =] A«s» R
@ conveyor_DB [DB1]
» [ Technology objects w Block title:  “Main Program Sweep (Cycle)”
4 External source files | comment
Y C& PLCtags
%5 Showall tags v Network 1: ...
I’ Add new tag table *conveyor_DB"
| S v S
(<] i ] e rEnNanuaI
v | Details view automatic
on motor —
off ENO |—
Name Details
@ M %A0.2 (]
@ OB_Msin 1 v Network 2: ..
(&  PROFINET.interface_1 64
@ Pulse_1[PTO/PVM] 266
& Pulse_2[PTO/PWM] 267
@ st %E0.0 E
< S2 %EOD.1
-0 S3 %E0.2
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17.
here.

In OB1, we now connect the input variables and the output variable with the PLC tags shown

To this end, just drag the PLC tags to the block variables.

By clicking on H save project , the project is saved. (— "S1“ - "S2* — "S3“ -

us4n N "M1“ N g Save project )

T4 Siemens - FB_conveyor

Project Edit View Insert Online

se

K

Options  Tools

1 H saveproject & ¥ %5 =5 X (¥ G S ME E R Y coonline ¥ cooffine 8 I8 I8 ¢ - ]

Window Help

Project tree m <4
Devices
Q@ B |y AEEB(@EH 6D == & T =
= TPt
4 Main [0B1] (4]
& conveyor [FB1] a2 s=1 4 =0l = =] s> «r)>
@ conveyor DE [DB1] w Block title:  “Main Program Sweep (Cycle)” [~
» (3 Technology objects Comment [
» External source files
v @ PLCtags =l Network 1: ...
%5 Show all tags D81
I Add new tag table E | *conveyor_DB"
% Defaulttag table [18] %B1
» g PLC data types — “conveyor”
= e ——
» :,:Watch anfi furce tables i" %0.0
o A ST — =
v | Details view v‘,;) 1 s =
52" — automatic
P %E0.2
Name Details - “s3"—on %0 2
< M1 %A0.2 K] %E0.3 motor — “M1*
\E  OB_Main 1 —o off ENO —
\E  PROFINET.interface_1 64
b Pulse_1[PTO/PWM] 266 ~1 w00 hb Tad
= Pulse_2(PTOIPWM] 267 v 3 X pushbutton manual r'uo e (no contact)
° 52 %EO01 pushbutton automatic mode (no contact)
a St HED 'S3; %E0 .2 pushbutton conveyor ON (no contact) e
[ s2 _—=o i sz %0 3 pushbutton conveyor OFF (nc contact)
@ s3 %EO.2 E M1t %AD 2 motor conveyor belt M1
@ sa — %03 = |
Important!

The Off button S4 is a break contact (NC) and has to be negated at the block during wiring; i.e., the
Off function in the block is pending when the Off button S4 is operated and thus no signal is

pending at terminal %I0.3.
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18. To load your entire program to the CPU, first highlight the folder ’controller conveyor’ and

then click on the symbol m Load to device. (— controller_conveyor — m)

T4 Siemens - FB_conveyor

Project Edit View Insert Online Options Tools Window \&elp

Cf h H saveproject & ¥ 7 5 MG B [ ¥ coonline ¥ Goofiine o [N I % — ||

Project tree m < Download to device
Devices

e Rl g [ EEE}@!E‘Q« € 's'=s &%

)

= =1 = TN =
v ] FB_conveyor A~

B Add new device & =1 B 4 =—o = =] <+ «r)
sy Devices & networks w Block title:  “Main Program Sweep (Cycle)”
M conirte: comest cru 214 ococ. |l RS
IIY Device configuration
% Online & diagnostics - Network 1:
vig Prhngram blocks %“PDB1
I Add new block *conveyor_DB"
& Main [0B1] WB1
& conveyor [FB1] “conveyor”
@ conveyor_DB [DB1] “;(EO,B_ EN
» [ Technology objects *51* — manual
» L@} External source files %E0.1
v & PLCtags *S2" — automatic
%5 Showall tags ©3" — on %A0.2
I Add new tag table %E0 3 motor — “M1*

24 Default tag table [18] s —o off ENO —

» [ig PLC data ypes
» (55 Watch and force tables

5]

[

L1}

il g [?J - 51" %E0.0 pushbutton manual mode (no contact)
(<] [T ] 2" %E0.1 pushbutton automatic mode (no contact)
& l Datailas 53 %E0.2 pushbutton conveyor ON (no contact) il
M1 %AD 2 motor conveyor belt M1

sS4 %E03 pushbutton conveyor OFF (nc contact)

Name
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19.
still do this.
(— PG/PC interface for loading — Load)

“Extended download to device

Configured access nedes of controller_conveyor®
Device Device type

CPU 1214C DCID...

Type

controller_conveyor PNIIE

Accessible devices in target subnet:

Type of the PGIPC interface:

If you omitted specifying the PG/PC interface beforehand, a window is displayed where you can

X
Address Subnet
192.168.0.1
[®_prie [+]
PGIFCinterface: | K Realtek PCle GBE Family C..|v| ©[d)
|.\-j:5[ PN/E |'[®
| [-@

D Show all accessible devices

Flash LED

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

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

Refresh

4]
L+

f Load

il

Cancel ]
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20. Click on 'Load’ once more. In a window, the status is indicated during loading. ( — Load)

Load preview X

9 Check before loading

Status ! Target Message Acticn
| @ ~ contoller_conveyor  Readyfor loading.

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

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

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

Delete and replace system data for “controller_conveyor® in the
targetsystem?

v Software Download software to device Consistent downlo.. [TI
» Download to d... Objects thatdo not exist online.
» Overwrite onli.. Objects that exist online and will be overwritten.

(T I<T< I <<

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

Refresh

Finish ” Load H Cancel ]

21. If loading was successful, it is shown in a window. Click on ’Finish’. (— Finish)

Load results

9 Status and actions after downloading to device
Status ! Target Message Action
t‘ﬂ, 0.‘ v controller_conveyor  Downloading to device completed without error.
H » Start modules Start modules after downloading to device. M startall
Finish ‘ ‘ Los [ [ Cancel
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22. Now, start the CPU by clicking on the symbol 2 .

T4 Siemens - FB_conveyor

Project Edit View Insert Online Options Tools Window Help

Uf [ saveproject & X = 5 X D 2 i G MG B R ¥ Goonline F coofiine B, IR X ]
Project tree m 4

Start CPU
Devices
50 © BT B AFER I e

B Al —
v conveyor
jﬁ?-Add ney‘:device =l & >=1 4 =0l = =] s> R
gy Devices & networks
B conoler-comeyor (G 1214 0G0C ]
[IY Device configuration
%/ Online & diagnostics

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

v Network 1:

v g Program blocks

ﬁ Add new block

4 Main [0B1]

& conveyor [FB1]

@ conveyor_DB [DB1]
» C* Technelogy objects

%WB1
*conveyor_DE"
%B1
“conveyor”

[}

51" — manual

» External source files %E0.1

v @ PLCtags °A£.i;22. — automatic
%5 Showall tags %

a *s3"—on %AD 2
I Add new tag table %E0 3 motor — “M1”
% Default tag table [18] S —o off ENO —
» (g PLC data types
» :,:ammh and force tables —
e 2 v v %E0.0
il

pushbutton manual mode (no contact)

< ” | 52 %E0.1 pushbutton automatic mode (no contact)

G 1 Datiistn i o3 %E0.2 pushbutton conveyor ON (no contact) =
M1 %02 motor conveyor belt M1

sS4 %03 pushbutton conveyor OFF (nc contact)

23. With ’OK’, confirm the question whether you actually want to start the CPU. (— OK)

Are you sure you want to change the
CPU to RUN mode?

OK H Cancel |
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24. By clicking on the symbol Monitoring On/Off, you can, during the program test, observe
the status of the input and output variables at the block “conveyor®, but also the program execution

n

the block “conveyor®. (— conveyor[FB1] —» )

Project Edit View Insert Online Options Tools Window Help ol ot Ao
PORTAL

S YRl soveproject @ X 2 X 9 [ F MG E G Y coonine F Gooffine o INIE X - |

| Devices | Options =
= - T
HOO | ik F 2 =) & d
- v | CPU operator panel
= 7= — Monitoring onfoff ——————————————————
~ ] FB_conveyor 2l noui i ~
i igger applied i 1214CD..}
o i v deiics 8|  convotier_conveyor (cpu 1214c0.
b Devices & networks s |>a (@] A ol | | o] |5 im0 R sior LA - -
~ [ controller_conveyor [CPU 1214C DT/ {7 = ERROR STOP. b2}
" L -
D figurati & =
Y Device configuration v  Network 1: memorybit mode selection MAINT i ;
%/ Online & diagnostics #mem_automatic 3
'l Program blocks L J SR I
I Add new block TRUE L [>]
= #automatic —{S =
4 Main [0B1] [ ] HNEE 4
& conveyor [FB1] ® 2manual ==|R1 Qf- ! 2
@ conveyor_DB [0B1] Q &
» (3 Technology objects b |
S Pl e v Network2: memorybit start motor conveyor in automatic ]
- = 3 =
Ll PLCtags ° = L = &
% Showall tags TRUE i 1 s
B Add new tag table $0fl =g EMISE ¢ i 7
TRUE Zon =5 ! “°
_ "G oefoultrag table [18] #mem_automatic —0ls. —_—n OF-
» [ PLC data types v
» Watch and force tables = - G3 o
= &te % ol (E9EGE
5§ Program info |~ Network3:  motorconveyor e Y 1 6 §
[ ) I B &
- - FALSE
| Details view Soned > | PLC register
TRUE pst i
2off -l FALSE =motor | v | Call hierarchy
Neme TRUE Fmem_motor == :""': """" :
#mem_automatic ~}s - L Main (OB1) - NW
]
< 1 3] [oox el —s———
|'d Properties  |*} Info )| % Diagnostics
4 Portal view =3 Oveview | & conveyor (F5... |48 Main (0B1)
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25. Since our block “conveyor” was generated according to the rules for standard blocks (no use of

Below, an expanded PLC tag table is shown, with the inputs and outputs for two conveyors.

Default tag table

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

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

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

3 <@ S3_CONVEYOR1 Bool %E0.2 ) M  conveyor1 pushbutton conveyor ON (no contact)

4 <@ 54_CONVEYOR1 Bool %E0.3 B @ conveyorl pushbutton conveyor OFF (nc contact)

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

6 <@ S1_CONVEYOR2 Bool %ED.4 ™ [  conveyor2 pushbutton manual mode (no contact)

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

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

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

10 4@ M1_CONVEYOR2 Bool %A0.3 =) M  conveyor2 motor conveyor belt M1

11 | <Addnew> @
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26. Now, the block "conveyor“ can also be called twice in OB1, with different wiring respectively.
For each call, another instance data block is specified.

Program in function block diagram (FBD):
+ Block title:  "Main Program Sweep (Cycle)”
Comment

- Metwork 1:  call program conveyor 1

“WB1
*conveyor_DB"
YFB1
“conveyor®
o= EM
WE0.0
"S1_CONVEYORT" = manual
WE0.1
"s2_COMNVEYOR1" — gutomatic
WED 2
"£3_CONVEYOR1" — on “AD 2
WED 3 rmotor — “k1_COMVEYOR1T"
“54 COMNVEYOR1® —o off EMO —
- Metwork 2:  call program conveyor 2
“DB2
“conveyor_DB_2°
WFB1
“conveyor”
v EM
WED 4
"S1_CONVEYORZ" = manual
WEO.5
"52 CONVEYORZ" — automatic
WED 6
"£3_CONVEYORZ® — on A0 3
WE0 7 motor — “h1_COMVEYOR2®
"S54 CONVEYORZ" =0 off EMO =
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Program in ladder diagram (LAD):

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

- Metwork 1:  call program conveyor 1

DB
“conveyor DB
%FB1
“conveyor”
= EM EMNO
WED 0 A0 2
"S1_COMNVEYORT™ = manual motor 4 “h1_CONVEYOR1®
WED 1
"52 _CONVEYOR1® — automatic
WED 2
"S3_COMVEYORT" — on
WED 3
"sd COMVEYORT™
[/: off
- Metwork 2:  call program conveyor 2
DB 2
“conveyor_DB_2"
%FB1
“conveyor”
= EM EMNO
WED 4 A0 3
"51_CONVEYORZ® = manual motor 4 “W1_CONVEYORZ"
WED S5
"52 _COMNVEYORZ" — automatic
WED 6
"S3_COMNVEYORZ" — on
WEOD 7
"sd COMVEYORZ"
[/: off
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Two conveyors separated from each other can now be controlled by means of the same conveyor

block. Only another instance data block has to be assigned for each call.

v Network 1:  call program conveyor 1
%DB1
“conveyor_DB"
el
“conveyor”
...—1EN
FALSE
%E0.0
"S1_CONVEYOR1" == manual
TRUE
%EO0 1
"S2_CONVEYOR1" - automatic
FALSE
%E0 .2
"S3_CONVEYOR1" ==|on FALSE
TRUE 9AD 2
%E0 3 motori=- “hM1_CONVEYOR1"
"S4_CONVEYOR1" —o off ENO |-
v Network 2:  call program conveyor 2
9%DB2
“conveyor_DB_2"
SFB1
“conveyor”
..—4EN
FALSE
%EO0 4
“S1_CONVEYOR2" ==/ manual
FALSE
%E0S
“S2_CONVEYOR2" == automatic
TRUE
YE0.6
“S3_CONVEYOR2" —{on TRUE
TRUE 9AD 3
Y%E0.7 motor}— “M1_CONVEYOR2"
*S4_CONVEYOR2" &) off ENO }—
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