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Launch TIA Portal V16 and open the Project View.

Begin by creating a new project by selecting New under the Project Menu or select the New Project Icon

j

—

Name the Project and select the path to save.

Siemens

v Create a new project X
Project |Edit View Insert Online Options
& New.. b Project name: | Simple Motion 5210 |
1> Open.. Ctr+0 I Path: | Z:\Automation Project Files'16 Files [.]
Migrate project...
Close Version: |V16 [-]
Delete project... Author- |jpipkin |
. Comment: ~
- W
Project server »
T Card Reader/USB memory » I Create | | Cancel

B Memory card file g e

o

L

Z:\..\App Note 1500T and 5210 Simple M...
Z:\...\App Note 1500T and 5210 Simple M...
Z:\Automation Projec..\57-1200 V3 Testing

Exit Alt+F4

After the new project is created, select Add new device in the Project Tree.

Project Edit View Insert Online Options Tools Window
Cf i saveproject (@ X H X M WK

Project tree

Devices

~* 1 App Note 1500T and 5210 Simple Motion 12-31-19
& Add new device
ﬁE‘n Devices & networks
~ i Ungrouped devices
5§ Security settings
'H‘ﬂ Cross-device functions
ﬁ Commeon data
[5] Documentation settings
[@ Languages & resources
] E\-& Version control interface
] rfm Online access
» [ip Card ReaderlUSE memory

* ¥ v v r
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Selec Controllers then select your S7-1500 CPU from the list. Confirm the Version matches your CPU

Firmware.

Add new device

Device name:

[PLC 1
» [l CPU1516-3 PNIDP
» [ CPU1517-3 PNIDP
4 » [l CPU1518-4 PNIDP
Controllers » [l CPU1518-4 PNIDP ODK.

3
=

PC systems

Drives

» [l CPU 1518-4 PNIDP MFP
» [ CPU1511F-1PN
» [J CPU1513F-1PN
» (@ CPU1515F-2 PN
» [ CPU1516F-3 PNIDP
» (@ CPU1517F-3 PNIDP
» [ CPU1518F-4 PNIDP
» ([l CPU 1518F-4 PNIDP ODK
» [l CPU 1518F-4 PNIDP MFP
» [ CPU1511T-1 PN
» [ CPU1515T-2 PN
» [ CPU1516T-3 PNIDP
» [ CPU1517T-3 PNIDP
~ [l CPU1511TF-1PN
| [6ES7 511-1UK01-0A..
» (@ CPU1515TF-2 PN
» (3 CPU1516TF-3 PNIDP
» [ CPU1517TF-3 PNIDP

Device:
CPUT5T11TF-1 PN
Article no: 3
Version:
Description:

Fail-safe technology CPU with display; work
rmemory 225 KB code and 1 ME data; can be
used for safety applications; supports
consistent safety upload; supports PROFIsafe
W2; 60 ns bit operation time; 5stage
protection concept, technology functions:
extended mation control, closed-oop contral,
counting and measuring; tracing; Runtime
options; isochronous mode {(central); for all
PROFINET interfaces: trans port protocol TCRIIP,
secure Open User Communication, 57
comrunication, 7 routing, IF forwarding,
Web server, DNS client, OPC UA: Server DA,

o

This CPU used for the document is a Failsafe CPU so for now Disable Safety in the PLC

L_w ]

(1) Double Click
CPU to Open
Properties

[>][100% [-]

X

[>]

[
E

| <]

General || 10 tags

| system constants | Texts

Fail-safe
F-parameters
PROFINET interface [X1]
General
F-parameters
Ethemet addresses

Time-of-day synchro...

Operating mode
~ Advanced options

F-activation

(2) Lt Click to

(3) Lt Click

Disable
F-activation

F-capability activated

[ Disable F-activation

open Properties
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Open the Devices & Networks view to add the S210 Drive

* _7 Simple Motion 5210
E Add new device

Double Click to open the

o Devices & networks

Devices & Networks View

b p.[. PLC_1 [CPU1511TF1 PN]
Y Device configuration
%] Online & diagnostics
@ Safety Administration
v g8 Software units

PLC 1
CPU 1511TF...

In the Devices and Networks Window, Drag and Drop in your S210 Drive model from the hardware catalog.

| Topology view [# Network view [m'f Device view || Options )
i Il x
1ections ey !!; = Q * = .
=
E ~ | Catalog 3
E | | Select the Hardware k
i [2]
H -]
PLC 1 W Fiter  Profile catalog tab to view g
5 X S
CRUA A ~ 32 SINAMICS drives available hardware =
» [2 SINAMICS G110M |
» [32 SINAMICS G120 o]
0 » [32 SINAMICS G120C =
' » [ SINAMICS G120D .
u » [ SINAMICS G120P 3
" » [32 SINAMICS G130 g
» [32 SINAMICS G150 =
» [32 SINAMICS MV —
» [ SINAMICS 5120 _\3
» [ SINAMICS 5120 Integrated for SIMATIC 0]
» [32 SINAMICS 5150 3
~ |2 SINAMICS 5210 | |
~ [32 1AC 200-240V, 0.1kW (]
4 65L3210-5HB10-1xFx | (=
100% 5] —5— | » [32 1AC 200-240V, 0.2kW 3

¥ _] App Note 1500T and 5210 Simple Motion 12-31-19
B’ Add newdevice

1 Devices & networks

~ [@ PLC_1 [CPU 1511TF-1 PN]
Y Device configuration
% online & diagnostics

8 Safety Administration
g8l Software units

-z Program blocks

[ Technology objects
External source files

r:a PLC tags

[ PLC data types

[55l Watch and force tables
[ online backups

':." Traces

[i@ oPC uA communication
[i§i, Device proxy data

B8 Program info

Cf PLC supervisions & alarms
E] PLC alarm text lists

p_u Local modules

a2 Drive unit_1[5210 PN]
¥4 Ungrouped devices

&% Security settings

[34 Cross-device functions

[[@ Unassigned devices

ra .

v T T YT wwwwrwww

- v 4 >
-

F | =

[>]

Drive unit 1
S210 PN

PLC 1
CPU 1511TF...

Not assigned

A

Select your model in the
hardware catalog and drag

it onto the screen
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hd | Catalog

677 Congress Park Drive | Dayton, OH 45459 | 800.228.2790

[ Filter  Profile:
» [l PC systems
v [ Drives & starters
» [l SIRIUS motor starters
w [32 SINAMICS drives
» [a2 SINAMICS G110M
b [32 SINAMICS G120
» [22 SINAMICS G120C
» [22 SINAMICS G120D
b [a2 SINAMICS G120P
¥ [ SINAMICS G130
» [a2 SINAMICS G150
b [32 SINAMICS MV
¥ 22 SINAMICS 5120
» [a2 SINAMICS 5120 Integrated for SIMATIC
b [32 SINAMICS S150
= [32 SINAMICS 5210
~ [32 1AC 200-240V, 0.1kW
4E 65L3210-5HB10-1xFx
» [32 1AC 200-240V, 0.2kW
» [32 1AC 200-240V, 0.4kW
» [52 1AC 200-240V, 0.75kW
» [32 3AC 200-480V, 0.4kW
» [32 3AC 200-480V, 0.75kW
» [&2 3AC 200-480V, kW

w [T 2ar 200 aonu 1 sl

Select Sinamic
Drives and
S210



Click the “Show Address” icon to display the IP Addresses. At this point the Drive and the PLC are not
connected on a network and have the same IP Address assigned.

o Topology view | Network view

e Network "" Connections | HMI connection |"| e N |

Drive unit 1
5210 PN

PLC 1
CPU 1511TF...

Mot assigned

192.168.0.1

1169.254.11.22 |

192.168.0.1

Now rename the S210 Drive as Drivel.

Right Click in the Gray area
surrounding the Drive ***
Drive1 | ]

5210 FN| Iy pevice configuration

Change device

NOT assig| F#* parameterization

169 254 Ik Commissioning *** Note: If you click directly on the drive, the
. }{, Cut Ctrl+X focus will change and rename will be grayed out
192.168| 25 Copy
L5 Paste Then Select
% Delete Rename Profinet

Rename

Type the new name of the drive
then Enter

5210 PN

Mot assigned

1169.254.11 .22”|

|192.1 68.0.1
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We now need to enter Drive1’s device view.

Two options to open the Device View:

(1) Left Click on Drivel then select the Device view Tab,

App Note 1500T and 5210 Simple Motion Abs 1-2-20 » Devices & networks - W X

||[|‘f Device view

|5';' Topology view ||5%n Network view

% Metwork '” Connections |HI.'I connection |'| e y Q X

PLC_1 Drive1l Left Click in the Gray box
CFU 1511TF-1 PN 5210 PN around Drivel then click the
Device view Tab

PLC 1

(2) Or you can Double Click on Drivel to open Drivel Device View.

App Note 1500T and 5210 Simple Motion Abs 1-2-20 » Devices & networks

|;Topologyview ||E|'E'h Network view ||[|T Device view |

h Metwork |:||:| Connections |HI.'I connection |v| " y | @l hd =

Double click the drive to open

PLC_1 Drive1 ; ; X
CPU 1511TF-1 FN S210 PN its Device View.
PLC_1
[PMIF 1: 192 1R N 1] —
5
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You should now be in the Device View of Drivel

Check the auto assigned IP addresses and change the addresses.

;I“'IH[;
i

J Device overview

* Drive control
b Drvel
Motor_1

(1) Left Click on the
Profinet Ports

[ ]

r 4 properties  |*
J General || 10 tags || System constanis || Texts

General

» Telegram configuration
~ Advanced options
Interface options
Media redundancy
Isochronous mode
» Real time settings
b Port [X150 P1]
» Port [X150 P2]

s EREE |

Ethemet addresses

Interface networked with

Subnet: | PN/IE_1

| Add new subnet

IP protocol
Change the last digit of the
IPaddress: | 192.168.0 .32 | IP address to 2
Subnetmask: | 255.255.255.0 |
[# Synchronize router settings with 10 controller
|:| Use router
Routeraddress: [0 .0 .o .o |
PROFINET

[W Generate PROFINET device name automatically
PROFINET device name: |drivel
Conyerted name- | drive]
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Next select the Motor attached to the S210 Drive

App Note 1500T and 5210 Simple Motion 12-31-19 * Drive1 [S210 PN]

Motor - selection - TFK2
» Motor details

Tl T &«

(2) Left Click Motor selection

d¢ [Drivel [5210 PN] [=] [ R H'H Device overview
‘60\ E ¥ .. Module Slot Type Article no Firrmw..
(9(\ = ~ Drive control
{\ﬁ » Drivel 5210 PN 65L3210-5HB10-1.. V5.2
Q Motor_1 TFK2 synchronous ... TFK2 XX X000 00K
"
|
Left Click the Mot to add the motor
[ <[] [>] [100% [*] —§—
|| General [ I0tags | System constants | Texts |
[
G
@
[ <[m [>][100% =] ——9— & <] i | >
|el properties %4 Info @] 2] Diagnostics |
J General || 10 tags || System constants
» General

Basic parameterization: E’

(1) Make Sure
Properties Tab is Open

o You have not selected a motor yet. Select the required motor in the list.

Selection | Article number Rated speed  Rated power |Encoder Ho...
¥ | <Filter> <Filter> [&l] 0.10kw [ <Filter- <Fi..
You may have to ) 1FK2102-1AGOx-xCx> 3,000.0rpm 0.10kW DRIVE-CLIQ encoder AS22, Singletumn Wit...
uncheck the funnel ) 1FK2102-1AG1x-xCxx 3,000.0rpm 0.10kW DRIVE-CLIQ encoder AS22, Singletum  Sta.
to turn off the filter ) 1FK2102-1AGOx-xSxx 3,000.0rpm 0.10kW DRIVE-CLIQ encoder AS22, Singleturn  Wit.
to find your motor O 1FK2102-1AG1x-x5xx 3,000.0rpm 0.10kW DRIVE-CLIQ encoder AS22, Singleturn Sta...
) 1FK2102-1AGOx-xDx 3,000.0rpm 0.10kW DRIVE-CLIQ encoder AM22, Multitumn 409 Wit...
() 1FK2102-1AG1x-xDx 3,000.0rpm 0.10kW DRIVE-CLIQ encoder AM22, Multitum 409 Sta...
) 1FK2102-1AGOX-xMx 3,000.0rpm 0.10kW DRIVE-CLIQ encoder AM22, Multitum 409 Wit...

) 1FK2102-1AGT1x-xMx 3,000.0rpm 0.10KW DRIVE-CLIQ encoder AM22, Multitum 409 Sta... v

b

7
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|| General [ 101ags | System constanis | Texs
» General 1
Motor - selection - 1FK2
» Motor details

» Measuring systern_1 [ENC] Basic parameterization: A |

Motor - selection - 1FK2

(2) Here you can also open a screen for Basic
Parameters for the motor

selection | Article number Rated speed  Rated power Encoder Holding brake

(1) Now select your W, | <Filter> <Filters . <Filters <Filter> <Filters
motor in the list @®  1FK2102-0AGOX-xCx 3,000.0rpm 0.05KW DRIVE-CLIQ encoder A522, Singletum Without holding brake
O 1FK2102-0AG1x-xCx 3,000.0rpm 0.05kW DRIVE-CLIQ encoder AS22, Singletum Standard holding brake
O 1FK2102-0AG0%-x5x 3,000.0rpm 0.05kW DRIVE-CLIQ encoder AS22, Singletum Without holding brake
O 1FK2102-0AGTx-x5x¢ 3,000.0rpm 0.05kW DRIVE-CLIQ encoder AS22, Singleturmn Standard holding brake
O 1FK2102-0AG0x-xDx 3,000.0rpm 0.05kW DRIVE-CLIQ encoder AM22, Multiturn 409 Without holding brake
O 1FK2102-0AG1x-xDx 3,000.0rpm 0.05kW DRIVE-CLIQ encoder AM22, Multiturn 409 Standard holding brake
e 1FK2102-0AG0x-xMx 3,000.0rpm 0.05kW DRIVE-CLIQ encoder AM22, Multiturn 409 Without holding brake
O 1FK2102-0AG1x-xMx 3,000.0rpm 0.05kW DRIVE-CLIQ encoder AM22, Multiturn 409 Standard holding brake
O 1FK2102-1AGOx-xCx 3,000.0rpm 0.10kW DRIVE-CLIQ encoder AS22, Singletum Without holding brake
£ arwmann aaca e A AnnaA—— A anba ST s d i L
Basic parameterization
Motor
Article number | 1FK2102-0AGOxHCxx |
Encoder |DRIVE—CLiQ encoder AS22, Singleturn |
Brake |‘|"u'ithout holding brake |
Rated voltage | 58 Vrms | Drive unit line supply voltage 230 V
Rated current | 075 Arms | Motor ambient temperature
Rated power | 0.05 kwl Direction of rotation | [0] Clockwise ﬂ
Rated speed | 3,000.0 rpm |
Rated torque | 016 Nm | — O
Limitations
Fositive speed limit n‘L
8,000.000 rpm
/ \ »
. .. L
MNegative speed limit / \ t
-8,000.000 rpm
. F 3
Torque limit upper M
0.66 Nm
B
P
Torgue limit lower t
“0.66 Nm

Quick stop (Off3 ramp-down time)

0.000 s
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Next download to the Drive to install the basic parameters along with the assigned IP Address and the Profinet
Name of the device.

Make sure your Ethernet cable is plugged into one of the X150 ports on the Drive

Status LEDs

Error display

Acknowledge error

Slot for SD card

X127

X124 Service interface (Ethernet)
24V external,
daisy chain for additional
converters
X130
Probe and
. ‘ X1 fail-safe
Line connection and - digital input
external braking resistor o=l v - >
X150 P1
Y PROFINET port 1
X2 ( L X150 P2
Motor connection PROFINET port 2
25y

Shield connection for
shielded cables,
cable relief via cable tie for

other cables

e
- \ -
@ Encoder connection
]
X107

Motor holding brake

CEAdvancedTech.com
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Note: For a successful first download, set the IP address of the wired port you plan to use to connect to the
PLC and Drive Network into the same subnet as the PLC and Drive. The default IP addresses used in TIA
Portal and the one we are using is 192.168.0.XXX. Set your PC IP Address to 192.168.0.250 and subnet
mask to 255.255.255.0. Sometimes Wireless on a computer can also cause issues on first download, so
disable wireless for the time being. Also, while in the Ethernet settings of the Computer note the Description

name of the Ethernet connection. For my pc, | have extra Ethernet Ports defined. For the physical NIC RJ45
port, it is called Local Area Connection 3. The name in the Description in the Network Connections Details is

the name to note. Also confirm the IPv4 Address is 192.168.0.250.

This is Windows 7, Windows 10 will look similar.

Windows Setup Information:

Organize ~ Disable this network device Diagnose this connection Rename this connection » j'Z: - _|J
i+ Local Area Connection 3 Status A X rea Connection 2 .“i Local Area Connection 3
ﬁ' k 23 “m__ Unidentified network
enera PRO/1000 MT Network Co.. @~ Intel(R) PRO/1000 MT Network Co...
Connection
IPv4 Connectivity: No Internet access
IPV6 Connectivity: No network access O — ﬁ
Media State: Enabled
Duration: Network Connection Details:
S[JEEEI: 1.0 GbpS )roperty Value
- anhneelaiematibokiii
Jescription Intel(R) PRO/1000 MT Network Connection #3
YEE] Tess W0z ek s prim
O ——
Pvd Address 192.168.1.250
Left Click to Open Window 2v4 Subnet Mask 255255550
Received Pv4 Default Gateway
Pvd DNS Server
Packets: 309 610 "4 WINS Server
' JetBIOS over Tcpip Enabl.. Yes
.ink-local IPvé Address feB0:585c:ecd6:ed%al78%13
[ - 3 ! Pv6 Default Gateway
! Properties | Disable Diagnose
p Prop l [ L4 l l _ ] PvE DNS Servers fech:0:0:MfF:1%1
fech:0:0:MfF:2%1
fec0:0:0:/fF:3%1
< 1 »
CEAdvancedTech.com
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Now back in TIA Portal in the Network View:

Drive1
S210 PN

[I§ Device configuration

Right Click on the Drive
to open the menu

Not assigni ="
Fe oo jor

169.254.1|+ "='F N
Vi Comn ning

192.168.0
M cut Ctrlex
5 Copy Ctrl+C
[2 Paste Ctri+V
¥ Delete Del

Rename F2

Assign to new DP master [ 10 controller

o

Then select
Download to Device

o Go to topology view

@ Download to device
For the first download you will see the Extended download to device Window.
For PG/PC Interface select PN/IE — for Profinet Industrial Ethernet Download
Then Select PG/PC Interface as the physical NIC Card Name as shown above

Also select Direct to Slot ‘CU X150’ for port on the S210 Drive.

Extended dnwlnad to device

Configured access nodes of “Drive1”
Device Device type Slot Interface type  Address Subnet

Drivel S210 PN CUX150 PNIE 192.168.0.2
5210 PN CUX127 PNIE 169.254.11.22

(1)Select PN/IE as the
type of interface.
(2)Select your Ethernet Port
Match the port Description
name from above

5 PGIPC interface: B PNIE
PGIPC interface: rﬁ Intel(R) PRO/1 000 MT Metwork Cannection <3 |"| ®©
Connection to interfacelsubnet: |Direct atslot "CUX150" |'| ©

(4)Show all compatible devices should be selected by
default. If not, select it from the pulldown

(3)Selec Direct at Slot ‘CU

| show all compatible devices

Device type Interface type Address Target device
== == PNIIE Access address ===

(5)Start Search with search the network for a $210 Drive =

CEAdvancedTech.com
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After allowing a few seconds for TIA Portal to search the network, your drive should display on the Devices

List. If you are connected directly to the Drive from your computer, then the drive will be all that is listed. Select
the drive from the target device list and click Load.

Extended download to device - - %

Configured access nodes of "Drive1”

Device Device type Slot Interface type | Address Subnet
Drivel S210 PN CUX150 PNIE 192.168.0.2
S210 PN CUX127 PNIE 169.254.11.22

Type of the PGIPC interface:  |%_PNIE [+]
PGIPC interface: | Intel(R) FRO/1000 MT Network Connection <3» | | &
Connection to interfacelsubnet: | Direct at slot "CU X150 | e | ©
1st gateway: | |'| ©

Select target device: | Show all compatible devices [~]

Device Device type Interface type Address Target device Select the 5210 in the list
. Accessible device S$210 PN 150 00-1C-06-3E-CC-1B ---

! --- --- PNIE Access address ---

[ Flash LED
Start search
Online status information: ["] Display only error messages
! Found accessible device Accessible device
© scan completed. 1 compatible devices of 3 accessible devices found.
Scan and information retrieval completed. E
+2 Retrieving device information... [v]

Left Click Load to download toad || cancel |

Next you will see the Load preview window. Make sure the Save parameterization retentively is checked and
click Load to begin the download.

o Check before loading
Status ! Target Meszage Action
4 & ~ Drivel Ready for loading. Load 'Drivel”
(V] ¥ Drive parameteriz.. Flease note the following information:
Save the parameterization retentively after the download Save
parameterization
o retentively
Make sure this is checked
(<] i 2]
Left Click Load to download = ' lead || Cancel |

This will load the initial drive setup parameters motor data and the Profinet Name to Drivel

CEAdvancedTech.com 12
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Note: Using Profinet Communications, the PLC assigns the IP address to each device by their Profinet Name,

so you don'’t assign an IP address directly in the Drive, just the Profinet name.

Next, configure the Profinet Connection between Drivel and PLC 1.

Open the Network View Tab. Left Click on Not Assigned on the Drive and select 10 controller. Left Click

PLC_1.PROFINET interface_1 to connect the two devices.

App Note 1500T and 5210 Simple Motion Abs 1-2-20 » Devices & networks

| i Network view
RN E| :_".J

|5';' Topology view

nn ) : - ¢ HAME
i 1 Connections |H|.|C:3I'II'IECII:3I'I |'| P

% Metwork

PLC 1
CPU 1511TF...

Drive1
5210 PN

.
Mot acscinnar
Select 10 controller

PLC_1.PROFINET interface_1
1169.254.11.22 |

192.168.0.2

192.168.0.1

Now we see a Profinet Connection (Green Dashed Line) between the PLC and Drive

Ik Network ” Connections | HMI connection |"| ¥ WL Q 4
PLC 1 Drive1
CPU 1511TF... 5210 PN
L]
PLC_1
: . 0.1 [ Re—— -
[PN/IE_1: 192.168.0.1 'PLC_1.PROFINET 10-... 1692541122 1

[PNJIE_1: 192.168.0.2 |

CEAdvancedTech.com
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With Technology Objects and Motion, we also need to configure Topology View to be used the Profinet IRT
(Isochronous Real-Time) communications

For Topology this needs to match the exact physical connections between the PLC and the Drive.
For my setup Port 2 on the PLC is connected directly to Port 1 on the drive.

Left Click on Port 2 of the PLC and Drag to Port 1 on the Drive

‘ETnpulugyview ”g&h Network view ”I]

Click to Open
Topology view

Drive1

1511TF... 5210 FN

Left Click port

on Plc and drag .

to port on Drive

& Topology view [L

B WE(E Qs
PLC 1 Drive1
CPU 1511TF... 5210 PN
[ PLC 1
14
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Next configure IRT communications for motion control over Profinet.

|E Topology view [L

Double Click on PLC to Drive1
open Settings : S210 PN
s B5 olC

[= Topology view |[dh Network view [IIY Device view

H Device overview
¥ .. Module Rack 5l...
=] 0 T |2
. 0 0 %
Click on PLC Ethernet _ - PIC_1 a -
Ports to open Properties - » PROFINET interface_1 0 1.
" ] 2
- 0 3
0 4
0 5
] a3~
<[ 100% ] ——f— & <] ] |

|§Pmperlies ||"_i-'.lnfu iJ”ﬂDiagnuslics |

J General || 10 tags ” System constants || Texts

~ Fail-safe o
E-activation > > Synchronization

F-parameters
« PROFINET interface [X1]
General

Sync domflln- |Sync-Domain_1

Synchronization

Domain settings |
e: |Sync master |'\
\

F-parameters
Ethemet addresses i
Time-of-day synchronization
Operating mode
~ Advanced options
Interface options
Media redundancy

5: [RTIRT

~ Real time settings
10 communication
Real time options
» Port [X1 P1R]
b Port [X1 P2 R]

Set the PLC as Sync Master for the IRT Communications

» » Synchronization

sync domain: | Sync-Domain_1 || Domainsettings |
synchronization role: | Sync master |~
RT class- Unsgnchmnized
Sync slave
CEAdvancedTech.com 15
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Double check IO Communications Send Clock and set to 4ms if not already set.

|_C5‘.Pmperties ||1'~'.Infu ||ﬂDiagnustil:s

Time-of-day synchroniza...
Operating mode
= Advanced options
Interface options
Media redundancy
~ Real time settings

10 communication

Sunrhrnnizatinn

|| General | I0tags | sysiem constants | Texis |
General [ o
F-parameters * |0 communication
Ethermet addresses

send clock: | 4.000

ms|*|| Domainsettings |

N

Now we will setup up the communications in the drive. Click the Network View tab, and double click on the
drive to open its device view.

& Network nn Connections | HMI connection e Ii BE
PLC 1 Drive1
CPU1511TF... 5210 PN

PLC_1

[PNJIE_1: 192.168.0.1 |=::,|PLC_1_PR0F|NET 1699541133

1 10 system: PLC_1.PROFINET 10-Syst

Double click the drive to open
its Device View.

[PNJIE_1: 192.168.0.2 |

CEAdvancedTech.com
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& Topology view | Network view [[IY Device view |

.fEﬁ- [ Drive1 [5210 PN]

(2)Double Click on Drive
Ethernet Ports to open

e T

(1) In the device view of
the drive

= Telegram configuration

w Drive control-Telegrams
Send (Actual value)
Receive (Setpoint)

w Advanced options
Interface options
Media redundancy
Isochronous mode

w Real time settings

10 cycle
Synchronization
» Port [X150 P1]
» Port [X150 F2]

Save the Project.

b
[>] [100% [+] —5—
|l properties |?%iinfo |2 Diagnostics |
| General | I0tags | System constants | Texis
General
Ethemet addresses > Synchronization

Sync domain:

RT class: (O RT

Sync slave

(4) Click on Radio Button
for IRT

Synchronization role:

(3)Click Svnchronization

CEAdvancedTech.com
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Select the Window menu and select Close all to close out all open windows.

Tools | Window |Help

£ Close all
Minimize all

Close all

Next editor Alt+Ctrl+Right
Previous editor AR+Ctrl+Left

2 [1] split editor space vertically F12
] split editor space horizontally Ctrl+F12

Unsplit editor space Alt+Shift+F12

Tg Save window layout as...
Restore active window layout  Shift+Alt+0

@ Default window layout Shift+Alt+1

More window layouts

Rail 0

Now we begin Programming the Axis
Right Click Technology Objects and Select Add new object

Then Select TO_PositioningAxis and keep the default name.

R I T

- P.[I PLC_1 [CPU1511TF-1 PN]
@ Safety Administration

@& Software units
» [ Program blocks
------- = | Technology obj . -
" Eﬂemaﬂmﬁi I Add new object
» [ PLC tags ¥ Cut
» [ PLC data types 25| Copy
» [52) Watch and force tablg -= F351€ Ctri+h
» [ Online backups Compile ]
b [Z Traces Download to device »
» [@ OPC UA communicati{ & Go online Ctri+kK
il Device proxydata | &¥ Go offline Ctrl+M
> [l Local modules B8, Snapshot of the actual values
» [ Distributed /0 8, |oad snapshots as actual values

CEAdvancedTech.com
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Add new object

Name:
|P05iti0ningﬁxi5_‘l |

Select TO_PositioningAxis to add e Version

| Motion Control V5.0

& TO_SpeedAxis V5.0

4 TO_PositioningAxis V5.0

Motion Control 4 TO_SynchrenousAxis V5.0
3 TO _ExternalEncoder V5.0

4 TO_OutputCam V5.0

B TO _CamTrack V5.0

3 & TO_Measuringlnput V5.0

1 4 TO_Cam V5.0

3 TO_Kinematics V5.0

4 TO_LeadingAxisProxy V5.0

A

SIMATIC Ident

+1

Counting and

measurement |< || 1] |

b |Additiuna| information

Type: 3% |TO_Positioningfuds |
Number: |2 EI
() Manual
(=) Automatic
Description:

The "Positioning axis™ (TO_PositioningAxis)
technology object maps a physical drive in
the controller.

‘You can issue positioning commands to the
drive by means of the user program with
PLCopen motion control instructions.

Mote: The use of technology objects
affects the temporal behavior of other
CPU execution levels, including the

F-program.

Then

select OK

[+ Add newand open

OK

Under the new PositioningAxis_1 select Configuration

App Note 1500T and 5210 Simple Motion 12-31-19 » PLC_1 [CPU 1511TF-1 PN] * Technology objects * PositioningAxis_1 [DB2]

(2)Select Hardware Interface

Devices
i =Y =
Basic parameters
~ [ App Note 1500T and 5210 Simple Motion 12-31-19 [~ ]~
K’ Add newdevice Drive *
i Devices & networks Encoder [x]
- (@ PLC_1 [CPU 1511TF-1 PN] Data exchange with the drive 3
[If Device configuration Data exchange with encoder €3
"%/ Online & diagnostics ~ Extended parameters (]
®) safety Administration Mechanics (]
» |58 Software units 3 Dynamic default values (]
» l-g Program blocks Emergency stop (]
~ [ Technology objects ~ Limits (]
& Add new object Position limits (]
+ I, PositioningAxis 1 [DBE2] (]
& Configuration ect Configuration G,
Vi Commissioning 1\
[ Diagnostics ~ Homing o
+ (% output cam Active homing i
v L% Measuring input Passive homing (]
» External source files ~ Position monitoring (]
v L@ PLC tags Position monitoring (]
» [ PLC data types Following emror (]
v [52 Watch and force tables Standstill signal (]
v [ig Online backups Conitrol loop (]
» [ Traces Actual value extrapolation (/]
» [ OPC UA communication

Drive

*

Data exchange Encoderdata
Drive type: | PROFIdrive |'\

Data connection: | Drive |"

Diive- [<Select drive> 1]

CEAdvancedTech.com
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Select the Drive to attach to this Technology Object. Select the ellipsis (...) button and dive down under

PROFINET IO-System, then Drivel, and select Drive Control for Drivel.

- C—

hole worc

Match case

Find in sub:

PLC B

Use wildcar

Use regular

Data exchange Encoderdata Replace with:

Drive type: | PROFIdrive [~] Whole doct

Data connection: | Drive [+] Erom cure

Drive: |Drive1 Drive_control_SIEMENS ], [IY pevice configuration e
- p_[. PLC_1[CPU1511TF-1PN] | | |
» (i Local modules - — L
~ [ PROFINET 10-System (100) [IE....E.%E._. .......... m— SIE:;:::’; o5
Il Drive Wi _ Drivecontrol legram
N
Encoder i
[«] i H
the moment. There is either no object selected or (] showall modules
CEAdvancedTech.com

677 Congress Park Drive | Dayton, OH 45459 | 800.228.2790
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Check the Data exchange with the drive settings

Basic parameters
* Hardware interface
Drive
Encoder
Data exchange with the drive
Data exchange with encoder
» Extended parameters

Data exchange with the drive

300

Select data exchange wit drive

Drive

Mechanics
Dynamic default values
Emergency stop
~ Limits
Position limits

(]
(]
(]
(]
(]
o
(]
Dynamic limits (/]
(]
(]
(]
(]
(]
(]
(]

PLC

Torque limits
Fixed stop detection
~ Homing
Active homing
Passive homing
~ Position monitoring
Position monitoring

Data exchange Encoder data

Drive data

Drive telegram: | Standard telegram 105 [+] E Device configuration

Make sure both check boxes are checked ¥ Automatically apply drive values during configuration (offline)
[V Automatically apply drive values at runtime (online)
Reference speed: |8000.0 min |

Maximum speed: |8000.0 1imin |

Reference torque: |0.6603 Nm |

Then the Data exchange with encoder.

Data exchange with encoder

~ Hardware interface
Drive
Encoder
Data exchange with the drive
= Extended parameters
Mechanics
Dynamic default values
Emergency stop
= Limits
Position limits
Dynamic limits
Torque limits
Fixed stop detection
~ Homing
Active homing
Passive homing
= Position monitoring
Position monitoring
Following error
Standstill signal
Control loop
Actual value extrapolation

Select data exchange with encoder

Data exchange Encoder data

Settings for:

| Encoder 1 [+

AAAIIIIIIIIIIIIIIIPIID

Encoder telegram: | Standard telegram 105 [+] E Device configuration

[V Automatically apply encoder values during configuration (offline)
[W Automatically apply encoder values during runtime (online)

Make sure both check boxes are checked

Measuring system: | Rotary [+]

Increments per revolution: 2048 |

Number of revolutions: |1 |

CEAdvancedTech.com 21
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Now go back to the Devices & Networks Screen

¥ ] App Mote 1500T and 5210 Simple Motiol
K Add new device : .
A Bavices B networie 2 (1) Dbl Click Devices & Networks
~ [ PLC_1 [CPU 1511TF-1 PN] exchange with encoder
Y pevice configuration
Q Online & diagnostics
@ Safety Administration
» g8 Software units
» I Program blocks
w» [& Tarhnnlnow nhiarte

(2) Dbl Click the Drive to open its Device

On the Device View click the Profinet Ports of the Drive, then click the Properties Tab at the bottom of the
page, and check the Isochronous mode settings as shown.

&60

{#]

s,
[w |5

[3] [100% [*| —%— &

Properties |?Info |2l Diagnostics |

General || 10 tags || System constants || Texts
General 1
Ethernet addresses
» Telegram configuration Isochronous mode for local modules (4) Make sure Isochronous mode is

~ Advanced C’F’ti"f‘s checked and both clocks are set to 4ms
Interface options E Isochronous mode

Media redundancy send clock: [4.000 ms | &
lsochronous L A
w Real time settings Application cycle: |4-000 m5|

10 cycle
Synchronization

Isochronous mode

TilTo values: | Autoratic minimum [+]

Time Ti (read in process

B EmEr |

» Port [X150 F1] values): |0 ms | =]
» Port [X150 P2] Intervals- [0.125 ms |
Time To (output process
values): [0 ms | =)
intervals: |0.125 ms |
22
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Create the S7 Program
U
=~ [f. PLC_1 [CPU1511TF-1 PN]
Y pevice configuration
%] Online & diagnostics
@ safety Administration
» rj@ Software units
~ g Program blocks
B Add newblock
& Main [OB1]
& MC-Interpolator [OBS2]
3 MC-Servo [OB91]

Dbl Click Add new block

Create a new FB with the name MC_Pos.

| Add new block '

'MC_Pos (1) Type MC_Pos to name block

MName:

Language: | LAD |v|
& Number: E [=]
Organization () Manual
— {*) Automatic
Fail-safe: [] Create F-block i
FB (2) Click Function Block
. Function blocks are code blocks that store their values permanently in instance data blocks,
Function block so that they remain available after the block has been executed.

=

Function

Data block

(3) Click OK to complete

more...

b |Additiunal information

[ Add new and open oK | | cancel
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Add Local InOut Variable named Axis to MC_Pos as data type TO_PositionAxis.

You will need to Type TO_PositioningAxis as it can’t be found by a search.

This InOut Axis Variable will be used to link the physical axis to these functions.

B

= (| e W
_e!di@!

=

(G e@ =R EmEdas Wad &7

Default value Retain

Accessible f.. Writa.. Visiblein ...

o

se

=~ p.[l PLC_1[CPU 1511TF-1 PN] Narne Data type
Y Device configuration <@ > Input
% online & diagnostics = <Add new:
8 safety Administration < ¥ Output
v [&@ Software units = <Add news
- ';:. Program blocks <l ~ InQut
B Add new block <l = b Axis TO_PositioningAxis
4 Main [OB1] = <Add news
2 MC-Interpolator [0B92] < v Static
2 MC-Servo [OB91] = <Add news
48 MC_Pos [FB2] <0 ~ Temp
20 FOB_RTG1 [0B123] = <Add new:
& Main_Safety_RTG1 [FB1] <0 ¥ Constant
@ Main_Safety RTG1_DB [DB1] - <Add news
» | System blocks
~ [3 Technology objects [<]

""‘ Add new object
~ 1% PositioningAxis_1 [DB2]
& Configuration
Vi commissioning
12/ Diagnostics
v [\'59 Output cam —
ﬂ"‘ Add new output cam
ﬁ"‘ Add new cam track
~ (3 Measuring input |

HF HiF -~ B —= 2

¥ Block title: ...

Comment

Network 1:

Comment

B Add new measuring input
3 External source files

Click the Down Arrow to

expand ths local variables

= [ PLC data types
B Add new data type
~ Ll Svstem data tvpes <No taas used>

] ':d PLC tags |

Here we will add logic for control of the Axis. We will be using functions from Motion Control under the
Technology Library. Make sure to click on the Instructions Tab to open the Libraries the click on Technology to
open the Technology Library. Left Click the Instruction and drag and drop onto the Ladder Network.

App Note 1500T and S210 Simple Motion Abs 1-2-20 » PLC_1 [CPU 1511TF-1 PN] » Program blocks » MC_Pos [FB2] - 0 X
Options
A L, EA @28 a (€ GEED tla o &2 G 2 | wmwm e %
MC_Pos > |Favorites
Hame Data type Default value Retain Accessible f.. | Writa... | Visiblein ... Setpoint Supenvis... |- > |Basil: e e
1 <@ = Input
2 [ Add new E
| 1] ] > v | Technology
Le v Description Version
d4F 4iF ——  t » [ 7] Counting and measuremn V4l ||
» [ PID Contral
~ Block title: - ’E - j e vio
comment 4 MC_Power Enable, dizable technol.. V4.0
= Network 1: 2 MC_Reset Acknowledge alarms, r... V4.0
o = 4 MC_Home Home technology obje... ¥4.0
emment 4 MC_Halt Pause axis V4.0
2 MC_MoveAbsolute Fosition axis absolutely V4.0
| 4 MC_MoveRelative Fosition axis relatively V4.0
2 MC_MoveVelocity Move axis with velocity... V4.0
| 2 MC_Movelog Move axis injog mode  W4.0
2 MC_MoveSuperimpo... Position axis overlapping v4.0
- Network 2: 3 MC_SetSensor Switch alternative enco.. V4.0
Comment » [7] Measuring input, out
» L synchronous motion
] L Cam
| » [] Motionin
» [7] Torgue data
| » [ Motion (kinematics)
» 71 Zones
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First, select MC_Power. MC_Power allows the drive to be enabled

Left Click and hold on MC_Power in the Technology Instructions and drag and drop into the network.

* .4 Network 1:

- I
Lomment

#MC_POWER_
Instance
MC _POWER

&[]

EN ENO
<7775 — Axis Status —ifalse
false — Enable Busy —ifalse
1~ startMode Error —false
U — stopMode Errorld — 16+0

For all the MC block calls in this FB we will use Multi Instance for all these (MC) Motion Control Functions.

Call options %

Multiple instance

E Name in the interface MC_POWER_Instance

) B Ifyou call the function block as a multi-instance, it saves its
_Single data in the instance data block of the calling function block and
Instance not in its own instance data block. This allows you to

concentrate the instance data in a single block and to get by
with fewer instance data blocks in your program.

%E Click Multi instance and

M Lt keep the default name
instance

-r%-r
B
Parameter
instance

0K ] | Cancel
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Next link our local InOut Variable #Axis to the Axis Pin on the MC_Power Block

#MC_POWER_
Instance
MC_POWER
EN
s
false — Enable
StartMode
0 — StopMode

][]
ENO

Status —ifalse
Busy —ifalse
Error —false

Errorld — 16#0

Selecting #Axis can be tricky. Follow these steps to simplify the exercise.

[

EN
<777 Podis
S — Enable
1 StartMode
StopMode

#MC_POWER_
Instance

MC_POWER

Gl 7|

Dbl Click on <???>

Statys =——ifalse
Busy —ifalse
Emmor —ifalse

Emord — 1640

(53]

#MC_POWER_
Instance

MC_POWER

Click the Icon for a pulldown list

false — Enable Busy —ifalse

1 StartMode Error —ifalse

StopMode Emord — 16#0
CEAdvancedTech.com
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#MC_POWER_

Instance
MC_POWER
S| %)
EN ENO
£ Bxis Status =—7alse
< &Axis TO_Positioning... M~
<10 #MC_POWER_Instance MC_POWER o
<0l #5tatus i
§ "MC_Pos_DB" o
8 "MC_RESET DE" nstance DE of ... bt
& “PositioningAxis_1° Cata block deri... DBZ2
b

i - - -
Lomment

#MC_POWER_
Instance

MC_POWER

# s |

Select None

Mane
<l Actor

and Enter

CEAdvancedTech.com
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As another alternative, you can drag the variable directly from the Local FB variables table.

Click the down arrow below Block interface to open the table

= T T

You can then single click the Axis variable from the Local Variables to select the variable.

Then Left Click it and drag and drop onto the MC_Power Axis input pin.

e L EAED8r @[T daB s & 6

Mame Data type Default value Retain Accessiblef... Writa... | Visiblein ... Setpoint Supervis
1 < ~ Input
2 = Add newe
3 <40 ™ Output
- = Add news
5 < * InDut
6 |0 = b Axis TO_Positioning... IE'
7 4 ™ Static
8 1= » WMC_PQAER_Instance | MC_POWER ] v ] =]
9 |4 = IMyTargetPos LReal 0.0 Mon-retain [+ = [+ M
10 4qg ~ Temp
11 |40 = ¢ Statu Struct
12 |<@ * Constan
=T 7=
HEF =i = —
¥ Block title: ..
Comment
¥  Network1: j§.-
Comment
#MC_FOWER_
Instance
MC_POWER
&) ¥
EN ENO 1
Puis Status =—ifalse
false — Enable Busy —false
| — StartMode Emor —ialse
StopMode Emordd — 16#0
28
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Add MC_Reset block to network 2. Again, select Multi Instance and connect #Axis

Note: It may help to enter all of the MC blocks below the go back and add the #Axis Variable. You can copy
form the MC_Power Block by Rt Clicking and select Copy, then past on each block on the Axis pin.

EMC_RESET_
Instance
MC_RESET

%

EN EMO
#AXIS — Axis Done — 2l
false — Execute Busy —false

false — Restart CommandAbort )

ed —false
Ermor —f2lse
Emorid — 16#0

Add MC_MOVEJOG to network 3. Again, select Multi Instance and connect #Axis

EMC_MOVEIOG_
Instance
MC_MOVEIOG
|G
EM ENO
HAXIS — Axis InVelocity —z/5e
fzlse — JogFoward Busy —ialse
=lse — JogBackward CommandAbort
e . ed —false
00.0 — Velocity o
 — Acceleration Error _'f:__:i
0 — Deceleration Errorid o
0 — lerk
PositionControll
true —ed
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Add MC_MOVERELATIVE to network 4. Again, select Multi Instance and connect #Axis

#MC_
MOVERELATIVE_
Instance

MC_MOVERELATIVE

EN ENO
HAXIS — Axis Done —2l5e
false — Execute Busy —false
0.0 — Distance CommandAbort
0 — Velocity ed _..: e
0 — Acceleration Error _':E__SEH
0 — Deceleration Errorid o
0 — Jerk

Add MC_HOME to network 5. Again, select Multi Instance and connect #Axis

EN
#AXIS — Axis
false — Execute
0.0 — Position
0 — Mode

#C_HOME_
Instance
MC_HOME
sl
ENO
ReferenceharkP
osition — 0.0

Done — false

Bugy —ifalse
CommandAbort

ed —false
Error —ifalse
Errorid — 16#0
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Add MC_MOVEABSOLUTE to network 6. Again, select Multi Instance and connect #Axis

#MC_
MOVEABSOLUTE_
Instance
MC MOVEABSOLUTE

&%

EN ENO
#AXis — Axis Done —ifalse
false — Execute Busy —ifalse

0.0 — Position CommandAbort

ed —ifalse

1.0 — Velocity

p . Error —false
-1.0 — Acceleration

1 i 16#0
-1.0 — Deceleration Errorid
-1.0 — Jerk
1 — Direction

Finally add MC_Halt to network 7. Again, select Multi Instance and connect #Axis

EMC_HALT_
Instance
MC_HALT
| ¢
EM END
FAXIS — Axis Done —i'lse
faloe — Execute Busy — =lce
1.0 — peceleration CommandAbort
. A ed —false
0 — lerk _|_
AbortAccelerati Emor —'=058
false —ON Emordd — 1650
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Next open the Main [OB1]

~ g Program blocks
ﬁt Add new block

3 Main [OB1]

28 MC-Interpolator [OB92]
2B MC-Servo [OB91]
& MC_Pos [FB2]
& FOB_RTG1 [0B123]
& Main_Safety_RTG1 [FB1]
@ Main_safety RTG1_DB [DB1]
b |l System blocks
~ [ Technology objects
K’ Add new object
~ B PositioningAxis_1 [DB2]
da Configuration
'ﬁ Commissioning
%] Diagnostics
~ [% output cam
' Add new output cam
ﬁ Add new cam track
~ [ Measuring input
K’ Add new measuring input

Left Click and drag and drop

2 MC-Interpolator [0B92]

2 MC-Servo [0B91]

& MC_Pos [FB2] -~
@ MC_Pos_DEB [DE3]

HF Al =~ {7 = &

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

Comment

Comment

MC_Pos onto Network 1
|_| Comment

> €4 Network 1:

- Comment
3% FOB_RTG1[0B123]
- %DB3
& Main_Safety RTG1 [FB1]

@ Main_Safety RTG1_DB[DE1]
» g System blocks
~ [3 Technology objects
' Add new object
~ B PositioningAxis_1 [DB2]
&a Configuration
U commissioning
1% Diagnostics
A E Output cam

B Add ot cam

Left Click PositioningAxis_1 and drag and drop to the Axis pin on MC_Pos FB Call.

[~

"MC_FPos_DB"
B2
"MC_Pos"

EN ENO

<7 Axis

<MNo tans useds=

This links this call of MC_Pos to PositioningAxis_1.

W ML_FOS [FBZ]
@ MC_Pos_DEB [DB3]
& FOB_RTG1[0B123]
&L+ Main_Safety RTG1 [FB1]
@ Main_Safety RTG1_DE[DB1]
b g System blocks
~ [3 Technology objects
K’ Add new object

~ J& FositioningAxis_1 [DB2]
i Configuration
I Commissioning
E Diagnostics
~ [3 output cam
K’ Add new output cam
EF Add new cam track
~ [3% Measuring input
¢ Add new measuring input

Save the Project

Now we will Download the program to the PLC.

Comment
%DB3
"MC_Pos_DB"
%FB2
"MC_Pos"
EN ENO
%DB2
L} Axis
Mo tags used>
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Project Edit WView Insert Online Options Tools Window Help
3 (W] saveproject Sl M 5 T X D) (M E It [ & Goonline

Project tree

. (2) Click Download
| Devices |
E Elled T LN =l
Main
* ] App Note 1500T and 5210 Simple Motion 12-31-19 E Mame
K Add new device b a- Input
ﬁg'h Devices & networks Initial_Call
= 5 PLC_1 [CPU1511TF-1 PN] Remanence

I Device configuration
%] Online & diagnostics —HF A == 7 —
@ Safety Administration

» |8 Software units ¥ Block title: “Main Progr

19 ?—I Drrmr e bklaebee Comment
Here again we will see the Extended download to device window.
Extended download to device X
Configured access nodes of "PLC_1"
Device Device type Slot Interface type  Address Subnet
PLC_1 CPUTSTITF-1PN 1X1 PNIIE 192.168.0.1 PNIIE_1
All settings should be
the same as from the Type of the PGIPC interface:  [BL_FulE [
Drive Download earlier PGIFC interface: Rl Intel(R) FRO/1000 MT Netwark Connection <= |+ | (€
Connection to interfacelsubnet: | Directatslot'1 X1° [+] ©
Istgateway: | [~ )
Select target device: | Show all compatible devices [+]
Device Device type Interface type Address Target device
- - PNIIE Access address -

Click Start search to search
Start h
the network for the PLC

Online status infermation: | | Display only error messages

Load || Cancel
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Extended download to device

Configured access nodes of "PLC_1"

Device
PLC_1

|\

(1) Select the S7-1500

Device type Slot Interface type | Address Subnet
CPUTSTITE-1PN 1X1 PNIIE 192.168.0.1 PNIIE_1
Type of the PGIPC interface: ﬁ_PNu‘IE [+]

PGIPC interface: ﬁ Intel(R) FRO/1000 MT Netwark Connection <3» | 7| ©

) X onnection to interfacelsubnet: | Direct atslot "1 X1' [+] ©
Device from the list Istgateway: | ®
| show all compatible devices [+]
Device type Interface type Address Target device
Accessible device 57-1500 IS0 AC-64-17-47-C1-74 -
- - PNIIE Access address -
["| Flash LED
Startsearch
Online status information: ["] Display only error messages
! Found accessible device Accessible device
© scan completed. 1 compatible devices of 3 accessible devices found.
Scan and information retrieval completed. E
%2 Retrieving device information... [w]

(2) Click Load [ Load || cancel |

Next you will see the Load preview screen.

If the PLC had a previous program loaded, then you will see the No Action highlighted in Pink.

If this is the case change No action to Stop all. This will stop PLC processing so the new program can be

loaded.

Load preview

X

9 Check before loading

Status | !

Target Message Action
+ L Y AC1 Loading will not be performed because preconditions are not met Load "PLC_1"
! ¥ Protection Protection from unauthorized access
Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.g. by use of firewalls and network segmentation. For
mere information about industrial security, please visit
! http: lhwww.siemens.comlindustrialsecurity
H » Stop modules The modules are stopped for downloading to device. No action
(V] » Device configurati.. Delete and replace system data in target Download to device
(] » Testand commiss.. Modules with active test and commissioning function can preven  Accept all
(<] i

|

Cancel |
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foadprevie — —————— X

9 Check before loading
Status | ! Target hMessage Action
+1 L * PC1 Loading will not be performed because preconditions are not met Load ‘PLC_1"
H ¥ Protection Protection from unauthorized access
Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
: s Select Stop all if you see No action
(] b Stop modules The modules are stopped for downloading to device.
(V] » Device configurati.. Delete and replace system data in target Download to device
(] b Testand commiss.. Modules with active test and commissioning function can preven  Accept all
(<] I |
!
| Finish | | Load | | Cancel

9 Status and actions after downloading to device
Status |1 Target Message Action
. @ ~ P Downloading to device completed without error. Load 'PLC_1"
o ¥ Start modules Start modules after downloading to device. Start module
(] » CRC comparison  Result of CRC comparison
<] ] [[>]
Finish || Load || Cancel |
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Also Download to the Drive again to get all network settings transferred to the drive. Again, make sure Save
parameterization retentively is checked.

e Check before loading
Status ! Target hiessage Action
4 & ~ Drivel Ready for loading. Load 'Drivel”
(V] ~ Drive parameteriz... Please note the following information:
Save the parameterization retentively after the download Save
parameterization
[v] retentively
<] i 2]
_
Finish | | Load | | Cancel |

After the drive is loaded you will need to restart the PLC.

Project Edit View Insert Online Options Tools Window Help

Project tree

Devices

ol L
T

(2) Click the Start PLC

Marme
* 7] Simple Motion 5210
E Add new device
&y Devices & networks
> [l T (1) Select PLC 1
Y Device configuration
% online & diagnostics
® Safety Administration
» g8 Software units
» [ Program blocks
v [ Technology objects
. = " -

You should now see a Green Run Light on the PLC and two Green Led’s on the Drive.

CEAdvancedTech.com

677 Congress Park Drive | Dayton, OH 45459 | 800.228.2790

2f YRl saveproect @ X H = X W WEGER F coonline F cootiine gz A 2 1] |

36



Drive Testing and Control:

Add a Watch Table for easy access to the MC Blocks

g p.l] PLC_1 [CPU1511TF-1 PN]
I Device configuration
E Online & diagnostics

@ Safety Administration
@ Software units

.r:i:: Program blocks

[ Technology objects
External source files
r:j PLC tags

[l PLC data types

EC,L Watch and force tables

i + v v »w w -

B’ Add newwatch table

F=l Force table

Keep the Default Name of Watch table_1.
Next add variables to the Watch Table.

Left Click the MC_Pos DB to list its variables in the Details View

- r:[l PLC_1 [CPU 1511TF-1 PN]
Y Device configuration
%] online & diagnostics
® Safety Administration
» rﬁm Software units
~ [-g Program blocks
ﬁ Add new block
4 Main [0B1]
2B MC-Interpolator [0B92]
2B MC-Servo [OB91]
2 MC_Pos [FB2]

@ MC_Pos_DE[DE3]

20 FOB_RTG1[0B123]
I+ Main_Safety RTG1 [FB1]
@ Main_Safety RTG1_DE [DB1]
b | System blocks
» [ Technology objects
» External source files
» L@ PLC tags
» [ PLC data types
~ (52 Watch and force tables
ﬁ Add new watch table
EZ| Force table
wl Watch table_1
» [ Online backups

b4
hd | Details view
Data type Accessiblef... Writa...
;. TO_Position... False False
- » MC_POWER True True
<@ ¢ MC_RESET_Instance MC_RESET  True True
< » MC_MOVEJOG_Instance MC_MOVEL... True True
< » MC_MOVERELATIVE_Ins MC_MOVER.. True True
< b MC_HALT_Instance MC_HALT True True
CEAdvancedTech.com
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From the Details view Select one or more pertinent variables and drag them to the Watch Table

Note: Multiple variables can be selected and brought over together.

i MName

!l MC_Power
"MC_Pos_DB".MC_POWER_Instance.Enable
"MC_Pos_DB".MC_POWER_Instance Status
"MC_Pos_DB".MC_POWER_Instance.Busy
"MC_Pos_DB".MC_POWER_Instance.Error

!l MC_Reset
"MC_Pos_DB".MC_RESET_Instance.Execute
"MC_Pos_DB".MC_RESET_Instance.Done
"MC_Pos_DB".MC_RESET_Instance.Busy
"MC_Pos_DB".MC_RESET_Instance.Error

I MC Move Jog
"MC_Pos_DB".MC_MOVEJOG_Instance JogForward
"MC_Pos_DB".MC_MOWEIOG_Instance JogBackward
"MC_Pos_DB".MC_MOVEJOG_Instance.Velocity
"MC_Pos_DB".MC_MOWVEIOG_Instance.Error

Il MC Move Relative
"MC_Pos_DB".MC_MOWVERELATIVE_Instance Execute
"MC_Pos_DB".MC_MOVERELATIVE_Instance.Distance
"MC_Pos_DB".MC_MOVERELATIVE_Instance Velocity
"MC_Pos_DB".MC_MOVERELATIVE_Instance.Done
"MC_Pos_DB".MC_MOVERELATIVE_Instance.Busy
"MC_Pos_DB".MC_MOVERELATIVE_Instance.Error

!l MC Halt
"MC_Pos_DB" .MC_HALT_Instance.Execute
"MC_Pos_DB".MC_HALT_Instance.Done

!l MC Home
"MC_Pos_DB".MC_HOME_Instance.Execute
"MC_Pos_DB".MC_HOME_Instance.Position
"MC_Pos_DB".MC_HOME_Instance.Mode
"MC_Pos_DB".MC_HOME_Instance.Busy
"MC_Pos_DB".MC_HOME_Instance.Done
"MC_Pos_DB".MC_HOME_Instance.Error

Il MC Move Absolute
"MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Execute
"MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Position
"MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Velocity
"MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Done
"MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Busy
"MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Ermor

Important Watch Table Icons

e L
—L e
Insert Row before current selected =
wl e
“

Insert Commend Line with //

CEAdvancedTech.com

Address

-Wright Modified Values from Modify Value Column to the PLC

Display format Moniter value
Bool
Bool
Bool
Bool

Bool
Bool
Bool
Bool

Bool
Bool
Floating-point nu...
Bool

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

Bool
Bool

Bool

Floating-point nu...
DEC+-

Bool

Bool

Bool

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

Add Row after current selected

Monitor the variables in the Watch Table
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To run the drive from the Watch Table;

First Press the Monitor Button to go online with the Watch Table

Monitor the variables in the Watch Table

First Enable the Drive with MC_Power.

Type 1 or TRUE in the Modify Value column next to MC_Power_Instance.Enable and

[T S TV I N

e s
= vr 1

.J

Mame U U Address Display format Menitor value Madify value

I |'\."|C_F'D'."u'Er

“MC_Pos_DB".MC_POWER_Instance.Enable i Bool |E| (= TRUE TRUE )
“MC_Pos_DB".MC_POWER_Instance.Status Bool (= TRUE
“MC_Pos_DB".MC_POWER_Instance.Busy Bool (@] TRUE
“MC_Pos_DB".MC_POWER_Instance.Error Bool [ FALSE

select Modify Values selected values.

With MC_Power Enabled, now you can enter a 1 in JogForward or JogBackward and Modify Values to jog the
motor. Return value to 0 and Modify All to stop the motion

I MC Move Jog

“MC_Pos_DB".MC_MOVEJOG_Instance JogFonward Bool [= TRUE TRUE
"MC_Pos_DB".MC_MOVEIOG_Instance JogBackward Bool [3 FALSE FALSE
"MC_Pos_DE".MC_MOVEJOG_Instance Velocity Floating-poin... [+] 100.0 |
"MC_| FGS DB".MC_MOVEIOG_Instance.Error Bool [ FALSE

For a Relative Move enter a Distance in mm, a velocity in mm/sec and Modify All, then Enter a 1 in Execute
and again Modify All. The motor will move 10 Revolutions or 100 mm (Default Scaling of the Technology
Object that was created was a linear axis and is configured as a 10mm travel per 1 revolution of the motor).
After the move you must toggle the Execute bit to OFF and Modify All then toggle back ON and Maodify All
again to move another 100mm. Most servo move commands trigger off of a rising edge of the input bit.

Il MC Move Relative
"MC_|

“MC
"MC

"MC_
"MC_

“MC

Pos_DB".MC_MOWVERELATIVE_Instance Execute Bool [3 FALSE TRUE E !
_Pos_DB" MC_MOVERELATIVE_Instance.Distance Floating—puin...B 0.0 100.0 ) E H
_Pos_DB".MC_MOVERELATIVE_Instance. Velocity Floating-peint nu... -1.0 100.0 @ 1

Pos_DB".MC_MOWVERELATIVE_Instance.Done Bool [I FALSE

Pos_DB".MC_MOWERELATIVE_Instance.Busy Bool [E FALSE
_Pos_DB" .MC_MOVERELATIVE_Instance.Error Bool [E FALSE
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We will next Home the Motor. My Motor has an Absolute Encoder so homing is not required to do an Absloute
move, but it will help to set the current position to O for a base reference

First add ActualPosition to the Watch Table from PositioningAxis_1.

~[3 Tecr;nology objects v 37 "MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Done Bool [3] FALSE
K’ Add new object 38 "MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Busy Bool [3] FALSE
~ i PositioningAxis_1 [DB2] @ 39 “MC_Pos_DE".MC_MOWVEABSOLUTE_Instance.Error Bool [ FALSE
& Configuration 40
Vi Commissioning 411 "PositioningAxis_1".ActualPosition Floating-point number  6716.551
quostir_s w142
| Details view 43
45
46
Mame Offset Data type 47
b VirtualAxis TO_Struct_... [~ ] 48 <Add news
» Simulation TO_Struct_...
Position LReal
ActualPosition LReal

For the MC_Home block there are several options for homing mode. For this example we will just use mode 0,
which will set the Actual Position Value to the value loaded in the MC_HOME _Instance.Position variable. We
will use 0, so when the block is executed the ActualPosition will be set to 0.

Set Instance.Execute to 1 and modify all. The Done Bit should immediately turn on and Actual Position should
be set to 0.

i | I MC Home

| *MC_Pos_DBE".MC_HOME_Instance.Execute Bool (= TRUE TRUE
b *MC_Pos_DB".MC_HOME_Instance.Position =] Floating-point nu... IZ' 0.0 )
[ "MC_Pos_DB".MC_HOME_Instance.Mode DEC+/- 0
) “MC_Pos_DBE" MC_HOME_Instance.Busy Bool [ FALSE
"MC_Pos_DB" .MC_HOME_Instance.Done Bool [ TRUE
! "MC_Pos_DB".MC_HOME_Instance.Error Bool [ FALSE
“PositioningAxis_1".ActualPosition Floating-point number 0.0

Now you can turn off the Execution Bit. Again type in 0 and Modify All.

Now you can make an Absolute Move. Set the Instance Position to the Absolute Position you want the motor
to move to and Modify All. Then Trigger the Execute bit to make the move. After the move is complete the
Done Bit will turn on and you will see the Actual Position be very close to the target position.

fl MC Move Absolute

“MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Execute Bool [E TRUE TRUE
*MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Position Floating-point number 100.0 100.0
“MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Velocity Floating-peint number -1.0
“*MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Done Bool |E| [=] TRUE ,
“MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Busy Bool [E FALSE
“MC_Pos_DB".MC_MOVEABSOLUTE_Instance.Error Bool [E FALSE
“PositioningAxis_ 1" ActualPosition Floating-point number 99.999
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Technology Object Monitoring Screens

There are also some other status screens for the drive built into the Technology Object

et

Mame
~ ([ PLC_1 [CPU 1511TF-1 PN]
Y pevice configuration
% Online & diagnostics
® Safety Administration
» 5@ Software units
-5 Program blocks
ﬁ Add new block
48 Main [0B1]
38 MC-Interpolator [OB92]
& MC-Servo [0B91]
& MC_Pos [FB2]
@ MC_Pos_DE [DB4]
& FOB_RTG1 [0B123]
L Main_Safety RTG1 [FB1]
@ Main_Safety RTG1_DE [DB!
b [t System blocks
~ [ Technology objects
" Add new object
~ 1 PositioningAxis_1 [DB2]
& Configuration
'ﬁ Commissiening
12| Diagnostics
» [ Output cam
» (3 Measuring input

» External source files
=

40 -]

® 00000O0OO0COOO® O® ©
it

Status and error bits!

Motion status
PROFIdrive telegram

Status and error bits

Axis status

E‘ Simulation active
Enabled
Position-controlled mode
Homed

Error

EE E m =

Restart active
E‘ Axis control panel active

[E prive ready

[ @ [@ @ Encodervalues valid
[ @ [F [ Active encoder

[E Restart required

Status limit switch

[E Negative SW limit switch approached
[ Positive SW limit switch approached
[E Neg. HW limit switch approached

& Pos. HW limit switch approached

E Alarm display

Select Diagnostics under PositioningAxis_1

0 and or B
Motion status Error
E‘ Done (no job running) |Z| System
[E Homing job [E configuration
3 Jog [E user program
[ velocity specification [ prive
E‘ Positioning job |Z| |;| E‘ |Z| Encoder
[H constantvelocity [E] pata exchange
[ Standstil Al & w
[E Accelerating [E] 10b rejected
= Decelerating = Homing
= Torque limit active = Positioning
[E stopjobactive [E pynamic limitation
Wamings [E Following error
= Configuration E & SW limit switch
= 1ob rejected B 1w limit switch
[E Dpynamic limitation E [E Adapt

o

(o

PLC_1 [CPU1511TF-1 PN]

[t Device configuration

%] Online & diagnostics

» 58 Software units

3 ';:. Program blocks

~ [ Technology objects

' Add new object

~ B PositioningAxis_1 [DB2]
& Configuration
Vi commissioning

%/ Diagnostics

» [ outputcam
» [ Measuring input
Extemnal source files
L3 PLC tags
[ PLC data types
[z Watch and force tables
E¢ Add newwatch table
=l Force table
E2l watch table_1
[& online backups
E Traces
[i@ oPC UA communication
[ Device proxy data
8o program info

Fd ol e cumanvicinne & alarmc

(v~

- v v v

Save Project

Status and error bits

Meotion status

PROFIdrive telegram

CEAdvancedTech.com

Target position:
Position setpoint:
Velocity setpoint:

Velocity override:

Current values

Operative encoder:
Actual position:
Actual velocity:

Following error:

Dynamic limits

Velocity:
Acceleration:
Deceleration:

Jerk:
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View Motion Status

[0.0 mm |
(34789 mm |
[0.0 mmis |
[1000 % |
| Encoder 1 |
[347.69 mm |
[0.00119209289550781 mmis |
[00 mm |
[5000 mmis |
[10000.0 mmis? |
[10000.0 mmis? |
[2000000 mmis: |

41

(3] [3u] 3] 3] [ ]



