Application Note

FESTO

CMMT-AS-PN controlled by technology
objects with SIMATIC S7-1500 in the
TIA Portal

This document describes which control figures are implemented CMMT-AS

in CMMT-AS-PN drives and how to use it in programming
environment of Siemens in TIA portal. Specifically focus on how
to use Technology Objects (Interpolated motion) with PLC Open

Function blocks.
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1 Components/Software used

Components/Software used

Type/Name Version Software/Firmware Date of manufacture
CMMT-AS-C4-3A-PN-S1 19.0.3.69
Automation Suite 2.1.0.519
CMMT-AS Plug-in 2.1.0.464
TIA Portal V15 SP1
Table 1.1: 1 Components/Software used

Information

This AppNote describes the procedure with the CMMT-AS motor controller. The CMMT-AS servo

drive controller and CMMT-ST servo drive controller for extra-low voltage are based on the same
software platform. Therefore, the described settings can also be used as a reference for its

parameterization. It is hereby expressly pointed out, that this has not been explicitly tested and
therefore the function cannot be guaranteed!

1.1  Topology of the tested system

Figure 1.1 : overview of tested system

Bus/network

Power switch

Circuit breaker/fuses

Power supply unit for logic voltage
supply 24 VDC(PEWY)

External braking resistor (optional)
Servo drive CMMT-AS

Servo motor

PC with Ethemet connection for
parameterisation

EIRE

IR

Please refer to the picture above and make sure all wires are correctly placed and connected

To confiture and run the system for commissioning, it is necessary to install named software in the table 1.1
above on your laptop or other PC system which you will do commissioning with.
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Application Description

2 Application Description

This part of the documentation describes a connectivity and configuration of the motor drive CMMT-AS-..-PN
within a PROFINET network controlled via Siemens S7-1500 PLC controller. The used bus protocol within this
Application Note is an Application Class 4 and Telegram 105 which are specifically defined by Siemens for
interpolated motion over PROFINET. It is targeted at people who are already familiar with this protocol, Festo
Automation Suite and Siemens TIA Portal software.

3 Configuration of parameters in Automation Suite

3.1 Automation Suite related parameters

On the Device Configuration tab you can select the components of your drive system.

It is recommended to parametrize the present mechanic/axis of the system. This results in the best control loop
parameters in the motor controller. The mechanical data such as the feed forward constant, gear ration must be
also parametrized in the programming tool.

Drive configuration

Please select the components of your drive system

Ay

Cal
il CMMT-AS-C2-3A-FN-51 Maximum current  Intermediate circuit voltage
5340814  Licenses 6,00 A 320,00V

Servo drive

%,

% EMMT-AS-60-5-15-RM Type Holding brake  Encoder protocol  Encoder type  Voltage
4 5242197 Servo motor (2] Mo EnDat 2.2 (5) Multi turn (2) 325,00V
Motor

. L]
=
- EGC-80-200-TB-KF-0H-GV Axissize  Feed constant  Working stroke
i 556814 80 90,00 mm/r 200,00 mm
Axis
&, iy
. EAMM-A-L48-60H Type
: 1456611 Axial
Mounting kit
=
) EMGA-60-P-G3-EAS-60 Gear ratio
R 2297686 Ehl

Gear
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Configuration of parameters in Automation Suite

3.2 Telegram

On the Fieldbus tab you can find the parameters that are related to the communication with the host system.
In order to achieve the best performance, select Telegram 105 under the PZD telegram selection.

Connection properties

PZD telegram selection ‘ Telegram (1) -

I Telegram (1,
Telegram (2

(

(
Telegram (3;

(
Telegram (5,

Telegram (6

)
)
)
Telegram (4)
)
)
Telegram (7)

)

Telegram (9,
Telegram (103

(

(

(

(

Telegram (102

(

(

Telegram (106
(

)
)
Telegram (105)
)
)

Telegram (111

Now you can connect to the device and transfer the parameters from the project to the device.
3.3 AC4 Parameters

After the download, stay on line a take note under the Fieldbus tab the reference values. The parameter below
will be important during the configuration of the technology object in Tia Portal.

Base value speed (controller) 3000,00 | rpm

3.4 Commissioning the drive in Automation Suite

Switch On the Control Configuration tab. Now you can enable the plug-in to take the control of the drive, and
after that you can power-on clicking on “Enable Powerstage” switch.

AUTOMATION SUITE FESTO

=] e # Q @ CMMT-AS-C2-3A-PN- X FESTO

PARAMETERISATION NTF DIAGNOSIS

Plug-in = - o
o 2 - .
Disconnect PLC : G

Cantrol Acknowledge sl Store on device Restart device a

Control pages. < Manual movement (] > | Watch window

g

Active mation task

© Page is disabled due to the following reasans

The piug-in has na control,

Homing

@ Homingvalid  Current position (37)

Save zaro point offset

mm mis

e PROJACt™  CMMT-AS-C2-3A-IV-S1 (Pog- CMMT-AS Plugrin V120.35) P A
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Configuration of parameters in Automation Suite

Now you can perform the homing of the drive and save the zero point offset.

__ AUTOMATION SUITE -k
= et # Q @ CMMT-AS-C2-3A-PN- X FESTO
PARAMETERISATION CONTROL DIAGNOSIS
CMMT-AS-C2-3A-PN-S1
Plug-in Enabled e |
@ E::I:T ASC230PNSL Discomest H PLC g Disabied J Gy e
Commected Centrol Famerstage stop Acknowlesge 31 Restant device Start tace
Control pages. < | Manual movement Reset io default values > | Watch window
I S
Power on [1)
Record list Homing
_ N Relerencing staius
& Drive referenced (200)
@ Homingwalia  Current position (37)
Setpoint Poston
£y 00000806 mm
Position actual value (encoder 1)
Start homing Save zera point offset D.0000BAS
Setpoint vaue velocity controller
000 mys
Manusl movement
Velocity actual vakue (encader 1)
Fosition actual value fencoder 1) 00000805 mm 00000002 s
Active current setpoint
o - + 00313235 Arms
Acusl active current
single step: = 000 | + 0040042 Arms
Actual value Pt monitoring mot
Target pasition: 00 A5
000 mm 00 | mis Brecute
Actual value 't monitoring po.
A's
B Stop movement
i= Selet,
Holding brake
N Projct” CAMT-AS-CI- 3A-PH-51 Pag-ie CMT-AS Pugrin V120.35) Festo Automaton Sute V12116

o Zero point offset not saved yet

The zera point offset value has not been saved yet. It is recommended to do so in order to avoid
positioning errors and possible machine damage if the device is restarted, Do you want to save the zero
point offset value?

I -

0 Zero offset successfully saved

The zero offset was stored on the encoder
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Configuration of parameters in Automation Suite

Warning

Before switching to the Tia Portal configuration, it is mandatory to perform an homing with the
saving of the zero point offset.
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Setting up TIA Portal

4 Setting up TIA Portal
4.1  Making the Hardware Configuration in TIA portal

4.1.1  Create a new project and add your PLC:

Project Edit View Insert Online Options Tools Window Help

5 (¥ | saveproject 3 ¥ B X 9@ 5 NG R # coonline ¥ Gooffiine ' gy [N I8 2 H ]

Add new device X

Devices

Device name:

[m

[PLC_1 |

* | 7 Application Note

§” Add new device

ﬁg-h Devices & networks
+ 4 Ungrouped devices

[2]

~ [ cru Device:
» [l CPU 15111 PN
» [ cPU1511C1 PN
» [ cPU 151201 PN
» [l cPU 15131 P
» [ CPU 15152 PN
» [ CPU 1516-3 PNIDP
» [ CPU 1517-3 PNIDP

» [ CPU 15184 FNIDF Aricle no: | 6ES7 516-3FNO1-DABD

Security settings
» [g§ common data
» [5]| Documentstion settings

Controllers

CPU 1516F-3 FNIDF
+ [ig Languages & resources

+ ljg Online access
» [ Card Reader/USE memory

L

HM » [l CPU 15184 PNIDP ODK Version: V26 I~
» [ CPU 15184 PNIDP MFF =
+ | Details view — » [ CPU1511F1 PN Description: =
» [l CPU 1513F1 PN Fail-safe CPU with display; work memory 1.5
>E|[PU1515F—2 PN WcodeandSI\BfJaw.can be used for
s safetyapplications; supports consistent
~ L0 CPU 1516F-3 PNIDP safety upload; supports PROFIsafe W2; 10 ns
Name PCsystems [ 6E57 516-3FN00-0AB0 bit instruction wned; Ssisgel prculﬁej(licm
s - concept, integrated technology functions:
= | fcc7 = cariot0As0 motion control, closed-oop control, counting
» [l CPU 1517F-3 PNIDP LI &measuring; tracing; 1stinterface: PROFINET
» [l CPU 1518F 4 PNIDP 10 contraller, supports RTIRT, performance

upgrade PROFINETV2 3, 2 ports, l-device, MRP,
MRPD, transpart protocol TCPIIP, secure Open

3 r_fl CPU 1518F-4 PNIDP ODK

Drives » [ CPU 1518F-4 PNIDP WFP User Communication, 57 communication,
» "_I‘. CPU1511T-1 PN Web server, DNS client, OPC UA: Server DA,
= Client DA, Methods, Companion | i
Dl 1S BT ] sSpecifications; constant bus cycle time,
» I‘_I. CPU 1516T-3 PNIDP routing; 2nd interface: PROFINETIO controller,
» P—ﬂ CPU 151773 PMIDP supports RT, I-device, transport protocol

TCPIIP, secure Open User Communication, 57
communication, Web server, DNS client, OFC
UA: Server DA, Client DA, Methods,
‘Companion Specifications; routing; 3rd

» [l CPU1S11TF1 PN

a o
<1 n

4.1.2  Go the the ‘Device Configuration’ tab, select ‘Network View’ and search for the CMMT in the Hardware
Catalog. Drag and drop this to the middle screen:

A pplicatio ote De es & netwo
|5'? Topology view ||5Eh Network view "—[h’ Device view | Options
b_ku Metwork EI.EI Connections |HI Il conne |'| TE % 0 :_". ] -
1 10 system: PLC_1.PROFINET IO-System (100) v | Catalog

[emme [it]
e e @Fier  Profle: [l [7]

» [ Controllers
» [ HME
» p_[. FCsystems
» [ Drives & starters
» rj. Network components
» [ Detecting & Monitoring
» [ Distributed 10
» [l Power supplyand distribution
» [ Field devices
- I"_u Other field devices
» [l Additional Ethernet devices
~ [l PROFINETIO
~ [ Drives
~ [ Festo AG & Co.KG
w [ Festo CMMT-AS
T
» [l SIEMENS AG
» [l Encoders
» p_[. Gateway
» p_[. Sensors
» [l FROFIBUS DP

PLC_1.PROFINE...
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Setting up TIA Portal

4.1.3  To connect the CMMT with the PLC, click on ‘Not Assigned’ and select the PROFINET interface. After this,
a green line will show the connection between the PLC and CMMT:

PLC 1 = PLC 1
CPU 1516F-... CPU 1516F-...
N
% PLC_1.PROFINET 10-... }=

cmMMT-As B cmMmT-As W
CMMT-AS V1 CMMT-AS V1

ot assianed Pi
/N - Select 10 controller / — -

PLC_1.PROFINET interface_1

4.1.4 Double click on the CMMT to get into the ‘Device View’ tab. Here we can select the different Telegrams.

To use the CMMT with technology object with the PLC Open Function Blocks we need to select:
Siemens telegram 105, PZD-10/10 (Drag and drop to the second empty slot)

|ETopologyview ||5E-h Network view ‘mTDeviceview ‘Options

2 [ounmas [ounmas va| =) ) = Device overview =
~
(] 2| Module rack | | Catalog
/\ye) - CWIMTAS 0 |[cmmt | (it [ait]
» PNIO Interface 0
& Mrler  Frofle: [l ¥
(—'\‘\ ¥ BoEe] 0 » [ Head module
Module Access Foint 0 P
5 + i Submodules
[l empty submodule
— 0
M Festo telegram 910, FZD-16i16
L) empty submodule 0 -
pr— [l siemens telegram 102, PZD-6110
= 0
- o [l siemens telegram 103, PZD-7115
5 5|Emen5 telegram 105, PZD-10/10

[l siemens telegram 106, FZD-11/15
[l siemens telegram 111, PZD-12i12
[l stendard telegram 1, PZD-2/2

u Standard telegram 2, PZD-4/4

Il stendard telegram 3, PZD-5/3

[l stendard telegram 4, FZD-6114
[l stendard telegram 5, FZD-9/9

[l stendard telegram 6, PZD-10/14
u Standard telegram 7, PZD-2/2

- Il stendard telegram 9, FZD-10/5

4.1.5  Go the the ‘Device Configuration’ tab, select ‘Topology View’ and configure the topology according to
the real connection of the hardware structure by drag-and-drop.
Note: Check that the PROFINET wiring present corresponds to the structure of this wiring. If the
PROFINET wiring deviates from this, this must also be considered in the topology view.

Application Note » Devices & networks

|5'3’ Topology view ||ﬁg‘h Network view ||T]1‘ Device view |

=

HAHE
el B

Eal

PLC 1 CMMT-AS - FE=T
CPU 1516... CMMT-AS...
———— = =
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Setting up TIA Portal

4.1.6 Right click on the CMMT and select ‘Assign Device Name’. For this you need to have access to either the
whole PROFINET network or the X19 port on the CMMT.

Application Note » Ungrouped devices » CMMT-AS [CMMT-AS V1]

d [cMMT-As [cmmT-As V1) v & B () 2E (] @ &

i"a";e gevice
Write 10-Device name to Micro Memory Card

X cut Ctri+X

5 Copy Ctr+C
T Paste Ctri+V
X Delete Del
& Go to topology view
gh Go 1o network view
Compile »
Download to device >
& Goonline Ctr+K |

&Y Go offline Ctri+M
% Online & diagnostics

|| General | I0tags | System constants | Texts |

» General A .
~ PROFINET interface [X1) Advanced options | 5 - = 1
General > Interface options ___| 2@ Cr reference informatior ChiftaF11 L
RISt RCC e Ses Show catalog Ctrlsshiftec
~ Advanced options
Interface options . [*] prioritized startup G Properties AltsEnter
Media redundancy [~ Use IEC V2.2 LLDP mode = Export module labeling strips...

4.1.7  Select the correct interface and click on ‘Update List’:

Assign PROFINET device name. X
Confiqured PROFINET device
PROFINET device name: | cmmt-as I~
Device type: | CMMT-AS V1 ]
Online access
Type of the PGIPC interface:  [§_PniE [+]
d PGIPC interface: D-Link DUB-E100 USB2.0 to Fast Ethemet Ad
a:i‘ Device filter
[ Only show devices of the same type
[7] Only show devices with bad parameter settings
[7] Only show devices without names
Accessible devices in the network:
IP address MAC address Device PROFINET device name Status

[

Flash LED

[<] [ 2]
d Updatelist-.] |  Assignname |

4.1.8 The CMMT should appear with the status ‘Device name is different’. Select the CMMT and click on
‘Assign name’
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Setting up TIA Portal

Assign PROFINET device name

®ewe |+
D-Link DUB-E100 USB2.0 to Fast Ethemet Ad... |v| ©[Q)

4.1.9  After the status switched to ‘OK’, close the dialog:

@  Search completed. 1 of 1 devices were found.
g The PROFINET device name “cmmt-as” was successfully assigned to MAC address "00-0E-F0-12-03-64".

153 . — 2
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Setting up TIA Portal

4.2  Making the Configuration of technological object

4.2.1 Create a new technological object:

| Devices |
H EFE EBEEINES
v ] Tel_105 ’7 .
B Add new device Add new object X

fh Devices & networks e
~ ([ PLC_1 [CPUI511TF1 PN] | ]
IIY Device configuration
%/ Online & diagnostics

[

@ Safety Administration .‘. Hame ——— \‘:rs;n | Type: ]
0 . - tion Cantro o=
» 58 Softwere units O omber - =
» b= 4 TO_Speediis Va0 umbe [ [Z]
i Program blocks =
v [ Technology objects 4 T0_Positoninghis V4.0 s
I Add new object i Metion Cantral 48 TO_SynchronousAuis V4.0 yriomet
BN L2 res e NN e et B
@} External source files e
» L@ PLca 4 TO_OutputCam V4.0 E
8 ricdan K & TO_ComTrack veo The folder contains objects for Mation
» [l PLC data types -t Control

¥ [53 watch and force tables 4 TO_Messuringinput V4.0

» [ Online backups D &®Wam e
- 4 TO_Kinematics V4.0
¥ [ Troces = -
» [ oPC UA communicetion
» [ Device proxydats E
I program info
£ PLC supervisions & alarms u
%) PLCalarm textlists = EASRSCETS
v Details view
+1]
Counting and
Name measurement Al o =
> | Additi
) Add newand open [ cancel |

4.2.2  Select the entry "TO_PositioningAxis" in the "Motion Control" list and select the last version available:

T

Add new object X

Name:
| PositioningAxis_CMMT

I Name Version Type: 1
¥ [] Motion Control V4.0
"' Duwsonconwral w0 N ]
3 TO_SpeedAxs V4.0
4 TO_PositioningAxis V4.0 O Menual
Motion Control 4 TO_SynchronousAxis V4.0 (® Automatic
3% TO_ExternalEncoder V4.0 _
48 TO_OutputCam V4.0 DESCHRLON:
k 4 TO_CamTrack V4.0 The "Positioning axis” (TO_PositioningAxis)
— technology object maps a physical drive in

3 TO_Measuringinput V4.0

the controller.
PID 4 10_Cam V4.0 You can issue positioning commands to the
48 TO_Kinematics V4.0 drive by means of the user program with

PLCopen motion control instructions.

Note: The use of technology objects
affects the temporal behavior of other
CPU execution levels, including the
F-program.

2

SIMATIC Ident

)

Counting and
measurement

<] ] I>]

> | Additional information

[¥) Add new and open [ ok || cancel |
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Setting up TIA Portal

4.2.3  Under "Hardware interface" for the axis, select Linear or Rotary axis:

Tel_105 » PLC_1[CPU 1511TF-1 PN] » Technology objects » PositioningAxis_CMMT [DB2]

| Functionview | Parameter view
bAlE =S =
Basic parameters (] ast Ed
» Hardware interface ] e =
» Extended parameters (]
Neme: |PositioningAuis_CMMT
PLC
4 i | 2
User program Technology object Drive Maotor
Axis type

[ Virtual axis

O Uinear
@ Rotary

b,
~

Units of measure
Unit of measure for position: |~ -

Unit of measure for velocity: | /s -

«

Unit of measure for torque: | Nm

4.2.4  Under "Hardware interface" for the axis, enter "PROFIdrive" as "Drive
type". Select the desired CMMT drive as "Drive”:

Tel_105 » PLC_1[CPU 1511TF-1 PN] » Technology objects » PositioningAxis_CMMT [DB2]

Function view | Parameter view Options
bl K[ =F =] =)
Basic parameters © i S e
» Hardware interface Q interface B
» Extended parameters (/] Drive
PLC
Encoder
-
Data exchange Encoder data
Drive ype: | PROFIdve =
i Data connection: | Orve =
[ Orive: ) By
b ~ @ PLC1 [CPUTSTITET ) 7
» [ Local modules " e
ame ice ype
d PROFINET 10-5; (100) -
H i M oosenvol Siemens telegram 105, PZO-10110.

» [ CrAs
h
Encoder ¥

L0
<] w >

"1 Show all modules. Ll

- — - S, A

4.2.5 Insert the base value speed from the FAS fieldbus tab. For example:

Base value speed (controller) 300000 | rpm

The maximum speed in the technology object is: “base value speed (controller)” * 2
The reference torque depends on the torque settings in the technology object. Please see chapter 4.2.9
for further information.
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Setting up TIA Portal

Tel_105 » PLC_1 [CPU 1511TF-1PN] » Technology objects » PositioningAxis_CMMT [DB2]

@ (&las

Basic parameters Data exchange with the drive

s cae e

» Extended parameters

00

Drive

Encoder

4.2.6  Select the appropriate Encoder Type:

- Incremental for Motor with Incremental Encoder
- Cyclic Absolute for Motor with Absolute Single Turn Encoder
- Cyclic Absolute for Motor with Absolute Multi Turn Encoder

Encoder

Encoder data
Drive data
Drive telegram: | Telegram 105 - [IY Device configuration
§ [ Automatically s pply drive values at runtime (online)

Reference speed: | 3000.0 “timin | 1 The parameters of the drive must
match specifications in the device

Maximum speed:  6000.0 1imin | configuration.

Reference torque: | 2214 Nm |

(es. EMMB-AS-x-x-S30S)
(es. EMMT-AS- X -X-XX-XSX)
(es. EMMT-AS- x -Xx-xx-xMx)

Drive

PLC

Data exchange Encoder data

Encoder

Data connection:
Encoder:
Encoder type:

Data exchange with the drive

Cyclic absolute

)
| CMMT-A5.DO SERVO_1_Encode...]  [Iy Device configuration
Cyclic absolute -

Incremental

Absolute

4.2.7 The encoder data are automatically transferred to the technology object after connecting with the drive.

Flag on “Automatic data exchange for encoder values (online)”.

Tel_105 » PLC_1 [CPU 1511TF-1 PN] » Technology objects » PositioningAxis_CMMT [DB2)

Functionview | Parameter view |

=EaE =1

Basic paramerers

B Data exchange with encoder

Drive
Encoder
Dats exchange with the drive

Data exchange with encoder]

¥ Extended parameters

003000

Encoder

It

Encoder data

Settings for

| Encader 1 I

Encader telegram: | Telegrnm 105 - [IY Device confguration

[ Automatic data exchange for enceder values (online)
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4.2.8 Set the correct mechanical data in the Mechanics tab.

Me chanics

4.2.9  Setthe correct torque/force limits depending on your system in the technology object.

> Torgue limits

On load side

We recommend setting
e  “On load side” for linear systems
e “On motor side” for rotative systems

Depending on this configuration mask the reference torque in chapter 4.2.5 must be adapted.
If you have chosen “On load side” then you have to set the “resulting maximum torque” from the motor

in the reference torque field. The value can be found in parameter P1.7142.0.0.

If you have chosen “On motor side” then you have to set the “maximum motor or servo drive torque”
from the motor controller in the reference torque field. The value can be found in parameter P1.381.0.0.

4.2.10 Save the project.
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4.3 Creating the S7 program

4.3.1 Programming the positioning axis. From the Project Tree select ‘Add new block’ and create a Function
Block. Fill in the name (e.g. CMMT_Function_Blocks), select ‘Function block’ and click ‘OK’.

Project tree

Devices

~ 7] Apolication Note
B Add newdevice
s Devices & networks
- rj PLC_1 [CPU 1516F-3 PN/DF]
I Device configuration

Name
[CMmT_Funcion_Blacks |

Language: LAD -

= = *B Nurmber T3

& Main [0B1] P
» L& Technology odjects Orga;tﬂhm S
» ij Extemal source files L | ® Automatic
» g ACtag —
» (& ALC data ypes “
L Watch and force tables !FB Description:
* (& Online backups Function Elocks are code bincks that store theirvaluss permnanentlyin instance dats blacks.
» 0z Traces Function block <o that they remain ava la ble after the black has been executed.
» i, Device proxy data

egram info
LC supervisions & alamms
LL alarm text lists
+ (il Local modules
» (il Distributed 1O
v [id ungrouped devices
» [&# commondata
» [5]) Documentation settings
» [ Languages & resources
+ i Online access
» 5 Card Reader/USE memary

’

Function

Data block

maore.,
> | Additional infarmation n

[+] Add rewand open 't oK Cancel !

4.3.2 Inthe InOut area of the block interface add a variable "Axis" of data type "TO_PositioningAxis":

Options

T

> ‘ Favorites

> ‘Basic instructions

HF A = —
> ‘ Extended instructions

* Block title:
Comment A ‘ Technology
Name
¥  Network1: . » [ ] Counting and measurement

=
== Call options 1% » [7] PID Control
-

N 7] Motion Control
Parameter instance
4 MC_Power
E Name in the interface B MC_Reset
X B If you call the function block as a parameter instance, the & MC_Home
i::agrtia g.:ncgon blo:klsavesdl'ls t;lgtn":n !he";nsmnc}e:r)‘.uu sre;.ig;askmr 2 MC_Halt
gives You the optin of defining the instance for his FB call O elmali:
during runtime. 2 MC_MoveRelative
B MC_MoveVelacity
EB 4 MC_Movelog
Wl 4 MC_MoveSuperimposed
instance & vic
» [ ] Measuring input, output cam, c..
» [] synchronous motion
"%" » [ cam
B » [7] Motionin
Parameter ] L Torque data
instance more... » [] Motian (kinematics)
» [] Zones
» [7] Coordinate systems
P Lo _aun
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4.3.3

4.3.4

..te » PLC 1 [CPU 1516F-3 PN/DP] » Program blocks » CMMT_Function Blocks [FB2]

O O O O O

Options

H | Favorites

L jwarOs

H | Basic instructions

H | Extended instructions

v | Technology

Marme

» [ PID Control

~ [ Motion Control
4 MC_Power
& MC_Reset
2 MC_Home
| MC_Halt
| MC_Movesbsalute
& MC_MoveRelative
A MC_MoveVelocity
& MC_Movelog

4 MC_MoveSuperimposed

» [ synchrenous maotion

» [ 7] Counting and measurement

» [ 7] Measuring input, output cam, c...

Setting up TIA Portal

Go to the "Technology" palette in the "Instructions" task card and open the "Motion Control" folder:

Select Use multi-instances to add the required instructions to the function Block.

Note: In this example, the following instructions are used:
MC_Power
MC_MoveRelative
MC_Move)og
MC_Halt
MC_Reset

- EX

Options

W F S L, EREC8r @[T G da@B = 0 o

L wardE

> | Favorites

-

-

Application Note — CMMT-AS-PN controlled by technology objects with SIMATIC S7-1500 - 1.10

Block title:

Comment

Network 1: .

HF Ak == 7 =

[& Call options %

Single
instance

Multi
instance

*%-’
B
Farameter
instance

MC_POWER_Instance

Name in the interface

Ifyou call the function block as a parameter instance, the
function block saves its data in the instance you specifyas
block parameter and not in the instance of the called block This
gives you the option of defining the instance for this FB call
during runtime.

more....

conce

> | Basic instructions

> | Extended instructions

b | Technology

Mame

] D Counting and measurement
» [] PID Control

* [] Motion Control

2 MC_Power

4 MC_Reset
4 MC_Home
4 MC_Halt
4 MC_MoveAbsolute
4 MC_MoveRelative
2 MC_MoveVelocity
B MC_WoveJog
2 MC_MoveSuperimposed
E sor
» [ ] Measuring input, output cam, c..
» [7] synchronous motion
» [ cam
» [] Motionin
» [] Torque data
» [ Motion (kinematics)
» D Zones
» [ Tools

» [] Coordinate systems
a P
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4.3.5 Program all blocks as follows:

o MC_Power

¥  Network 1: Enable Axs
Comment
#MC_POWER_
Instance_1
MC_POWER
|&
EN
#Axis — Axis
falze —Enable
StartMode Error —=
0 StopMode Errorid — 1570
o MC_Halt
*  Network 3: Stop Axis
Comment
#MC_HALT_
Instance_1
MC_HALT
|=
EM
#A0s — Pods

- Deceleration
10 Jerk
AbortAcceleratio

false —n

o MC_Movejog

CommandAbort

¥  Network 5: Jog fods
Comment
#MC_MOVEJOG_
Instance_1
MC_MOVEIOG I
A
EM ENO
S pods Invelocity —ifa s«
felse — JogForward Busy —ialse
— JogBackward CommandAbort
Velocity Bl —false

Acceleration
Deceleration
Jerk

PositionControll
true —ed

o MC_MoveRelative

¥  Network 4:

Relative Positioning

Comment

Error —
Errorld

#MC_
MOVERELATIVE
Instance_1

MC_MOVERELATIVE

Acceleration

Deceleration

EMN

#AE — fads

false —Execute Busy —=
Distance CommandAbort
velocity ed —lze

Error —

Errorld 630

Jerk
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o MC_Reset

¥  Network 2: Resetfus

Comment

HMC_RESET_
Instance_1
MC_RESET .
|2 ]
EN ENO

#fods — Ads Done —ifa s

e Busy —false
falce —Restart CommandAbort
ed —falze
Error —:
Errorid

4.3.6  Open the cyclic OB "Main [OB1]". Add the blocks " CMMT_Function_Blocks " via drag & drop into the
cyclic OB:

Project tree m 4
Devices
4 e b, EE @D/ 8 8 Y @B = G o

Main
¥ _] Application Note Name Data type Default value Comment
B Add new device
i Devices & networks.
~ [[§ PLC_1 [CPU 1516F-3 PN/DP]
[If Device configuration
% Online & disgnestics
@) safety Administration
» g8 Sofoware units
~ [ Program blocks
B Add new block
2 Main [0B1]
28 MCinterpolator [0B92]
2B McServo [0891] |

HF d4i- —0— [ >

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

Comment

¥ Network 1:

Comment

4 CMMT_Function_Blocks [FB2]

1

48 CMMT_Function_Blocks [FB2]
& FOB_RTG1 [0B123]
4 Main_Safety RTG1 [FB1]
|§ Main_Safety_RTG1_DB [DB1]
» g system blocks
~ [ Technology objects
B Add new object
~ & PositioningAxis_1 [DB2]
& Configuration
I Commissioning
[%] Diagnostics
=

~

T

(Call options %

Data block

E Name CMMT Function_Blocks DB
B umber
Single
. Ia |
Instance O nua

e Autamatic

Ifyou call the function block as a single instance, the function
block saves its data in its own instance data block.

rmore...

r oK 1 | Cancel
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4.3.7

Project tree m 4

Devices

Connect the technology object to the input parameters of the block:

B

¥ _] Application Note
B¢ Add new device
i Devices & networks
~ [l PLC_1 [CPU 1516F-3 PN/DP]
[If Device configuration
4| Cnline & diagnostics
® safety Administration
» B8 Software units
~ g Frogram blocks
B Add new block
4 Main [081]
28 MCinterpolator [0B92]
28 MCServo [0891]
4} CMMT_Function_Blocks [FB2]
@ CMMT_Function_Blocks_DB [D...
20 FOB_RTG1 [0B123]
4+ Main_Safety RTG1 [FB1]
@ Mein_safety RTG1_DB [DB1]
» g system blocks

Main

Name Data type Default value Comment

Rl L EAERBt @A HEF EBad el 0 =

~ [ Technology objects

¢ Add new abject
~ i PositioningAxs_1 [DB2]
& Configuration
It commissiening
4| Diagnostics
» [ Outputcam

» [ Measuring input
» g External source files

4.3.8
4.4

Save the project.

4.4.1

4.4.2  Start searching for the PLC:

HF Ak —0— 1 = =T

~ Block title: “Main Frogram Sweep (Cycle)”

Comment

~ €74 Network 1:

Comment

B3
“CMMT_
Function_Blacks_
DB"

%WB2
“"CMMT_Function_Blocks™
EN ENO

IEEFositioning/ss_ 11682

¥  Network2: .

Comment

¥  Network 3: .

Compile and Download the program

Right click on the PLC_1 and select ‘Download’ --> ‘Hardware and software (only changes)’:

Extended download to device %

Configured access nodes of "PLC_1"

Device Device type slot Type Address subnet
PLC_1 CPU1516F-3 PNI.. 1X3 PROFIEUS 2
CPU1516F-3 PNI. 120 PMNIE 162.168.0.1 PMIE_1
CPU1516F-3 PNI... 1 X2 PNIIE 182.168.1.1
Type of the PGIPC interface:  [§_FNiE [~]

PGIPC interface: Rl D-Link DUB-E100 USB2.0 to Fast Ethernet Ad... | »| (€]l

Connection to inlerface/subnet: |Directat5|ot"| X1' |'| ©
1st gateway: | |"| @
Select target device: | showall compatible devices [~]
Device Device type Interface type Address Target device
- --- PMIE Access address ---

Online status information: [T Display only error messages

Cancel
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4.4.3  Select the PLC and load the project:

Select target device: Show all compatible devices [+]
Device Device type Interface type Address Target device

PLC_1 CPU1516F-3 PNI.. PNIIE 192.168.2.1 PLC_1

--- - PNINE Access address

[|Flash LED
Startsearch
Online status information: ["] pisplay only error messages
I, Found accessible device cmmt-as [192.168.2.2] E

O s completed. 1 compatible devices of 3 accessible devices found.
7 Retrieving device information...
I Scanand information retrieval completed. [v]

d Load l [ Cancel

4.4.4  Select ‘Load’ on the Load preview and ‘Finish’ on the dialog that comes after.

Load preview £
e Check befare loading
S|S0 Target Message ALTON
M @ v oAca Ready for loading. A
H * Protection Protection from unauthorized access

Devices connected 1030 enterprise network or directly 1o the
internet must be appropriately protected against unauthorized
access, €43, by use of firewalls and netwerk seqmentation, For
more information about industnal secunty, please visit

hittp: hwwwisiemens comlindusirialsacurty

1]

(/] ¥ Stop modules The medules are stopped for downloading to device. Stop all

(] ¢ Device configurati.. Delete and replace system data intarget Dowmload to device

@ b Software Download software to device Consistent dewnload
A i 2]

Finish |\ Lead il Cancel |
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4.4.5

While still selecting PLC_1 in the Project tree, go online:

Project Edit View Insert Online Options Tools Window Help

f 1% B save project .ﬁl ME gx 9z GME I},ﬁ Guonlincﬁofﬂineé

Project tree a4

Devices

el
£

* 7 Application Note
B Add new device
g Devices & networks

Y Device configuration
%/ Online & diagnostics

4.4.6

R & L EREDB @8
Main
Name Data type
1 <@ ~ Input
________ 2 @+ Initial_Call Bool
........... 3 @-n Remanence Bool
4 4@~ Temp
5 L <Add news

Make sure the PROFINET Network is up and running by checking if all is green and with checkmarks:

K

Devices

* ] Application Note
E 2dd newdevice
ﬂh Devices & netnorks

=2

{i v v w w w

=

b o}

ol e L L

4

L

E;;'
v [ Online backups

H" Device configuration

'L Online & diagnostics

lgg Program blocks

[# Technology ohjects

[ External source files

= PLC tags

[® PLC data types

[z Watch and force tables
B Add rew watch table

Force table

Traces
Device proxy data
Program info
PLC supervisions & alams
PLC alarm text lists
Online card data
v [ Local modules
~ [ Distributed 10

= (L PROFINET I0-System (100,04
W CMMT-AS [ChAMT-A5 Vi
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4.5 Use the blocks with a ‘Watch Table’

4.5.1 Double click on ‘Add new watch table’:

Setting up TIA Portal

S

Devices

~ 7 Application Note @A E
B’ Add newdevice
5& Devices & networks
~ [ PLC_1 [CPU 1516F-3 PN/DP] 4 @
Y Device configuration
% Online & diagnostics
v gl Program blocks
K¢ Add newblock
& Main [0B1]
| CMMT_Function_Bloc...
& SINA_POS [FB284]
@ CMMT_Function_Bloc...
@ SINA_POS_DB [DB1]
b | System blocks
» [ Technology objects
» l5} External source files
» L3 PLC tags
v [ PLC data types
~ =1 Watch and force tables

00000 o

&5l Watch table_1
» L& Online backups
b [ Trares | General | Cross-references

&8 . oo oo

~

Address

Add news

Display format

Manitor value

Modify value

7

I comnile |

4.5.2  Start typing the name ‘CMMT_Function_Blocks_DB’ and select it by pressing the ‘Tab’-key. Type

‘MC_POWER_Instance.enable’ and press the ‘Enter’-key. Do the same for each variable, you would like

to watch.

Application Note » PLC_1 [CPU 1516F-3 PN/DP] » Watch and force tables » C

25
26
27
28
29
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Il MC_Power
“CMMT_Function_Blocks_DB".MC_POWER Instance_1.Enable
“CMMT_Function_Blocks_DB".MC_POWER Instance_1.5tatus
"CMMT_Function_Blocks_DB" MC_POWER_Instance_1 Busy
"CMMT_Function_Blocks_DB".MC_POWER_Instance_1.Error

I MC_Reset
"CMWMT_Function_Blocks_DB" MC_RESET_Instence_1.Execute
“CMMT_Function_Blocks_DB".MC_RESET_Instance_1.Done
“CMMT_Function_Blocks_DBE".MC_RESET Instance_1.Busy
“CMMT_Function_Blocks_DB" MC_RESET_Instance_1.Error

ii MC_Move_Jog
*CMMT_Function_Blocks_DB" MC_MOVEIOG_Instance_1 JogForward
“CWMT_Function_Blocks_DB® MC_MOVEIOG_Instance_1 JogBackward
“CMMT_Function_EBlocks_DB" MC_MOVEIOG_Instance_1 Velocity
“CMMT_Function_Blocks_DB".MC_MOVEIOG_Instance_1. Acceleration
“CMMT_Function_Blocks_DB".MC_MOVEIJOG_Instance_1.Deceleration
“CMMT_Function_Blocks_DB".MC_MOVEIOG_Instance_1 Jerk
“CMMT_Function_Blocks_DB" .MC_MOVEIOG_Instance_1.PositionControlled
“CMWMT_Function_Blocks_DBE" MC_MOVEIOG_Instance_1.InVelocity
“CMMT_Function_Blocks_DB" MC_MOVEJOG_Instance_1.Busy
“CMMT_Function_Blocks_DB".MC_MOVEJOG_Instance_1.Error

1 MC_Halt
"CMMT_Function_Elocks_DB".MC_HALT Instance_1.Execute
“CMMT_Function_Blocks_DB".MC_HALT Instance_1.Deceleration
"CMWMT_Function_BElocks_DB".MC_HALT Instance_1 Jerk
"CMWMT_Function_BElocks_DB" MC_HALT Instance_1.Done

Address

Display format

Bool
Bool
Boal

Bool

Bool
Bool
Bool

Bool

Bool

Bool

Floating-point nu__
Floating-point nu...
Floating-point nu...
Floating-point nu...

Bool
Bool
Bool
Bool

Bool

Floating-point nu...
Floating-point nu...

Bool

Monitor value

el ' 1

Modify...

[>]
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Warning

In case of Absolute Encoder or Cyclic Absolute Encoder, the Technology Object must be homed
before performing any positioning command.

In this case it is recommended to execute an MC_Home with Mode=7.
If the Technology object is not Referenced, this message will appear in diagnostics:

Job rejected: A job cannot be executed. You cannot execute a Motion Control instruction because
necessary requirements are not fulfilled (technology object not homed).

(<TO>.ErrorWord.X3 (CommandNotAccepted))
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