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Warranty and Liability

Warranty and Liability

Note

The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The application
examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These application examples do not
relieve you of the responsibility of safely and professionally using, installing,
operating and servicing equipment. When using these application examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
application examples at any time without prior notice. If there are any deviations
between the recommendations provided in this application example and other
Siemens publications — e.g. Catalogs — the contents of the other documents
have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (Produkthaftungsgesetz), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(wesentliche Vertragspflichten). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

It is not permissible to transfer or copy these application examples or excerpts of
them without having prior authorization from Siemens Industry Sector in writing.
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1 Automation Task

1.1

Automation Task

Application automation task

A synchronous motor that is connected with a servo drive type SINAMICS S110 is
to be positioned via the CM1241 (RS485) communication module of a S7-1200
controller (CPU1214C).

Communication between controller and servo drive will be performed by USS
protocol.

Operation and visualization takes place via a KTP600 touch panel which is to be
connected via an Ethernet connection to the S7-1200 controller.

STEP7 Basic v10.5 is used as configuration tool for the control program and the
HMI. The servo drive is configured using the STARTER startup tool.

Figure 1-1
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1 Power module PM1207 2 Communication module CM 1241 3 SIMATIC S7-1200 CPU

4 Basic Panel KTP600 5/6 Servo drive SINAMICS S110 / Synchron. servo motor

The task consists of the following scenarios:

e moving the motor in jog mode

e referencing

e absolute and relative positioning

e moving the motor according to defined motion profiles

In order to position the motor, setpoint position and the setpoint velocity have to be
transferred via the USS protocol to SINAMICS S110, as well as various command
bits. SINAMICS S110 will then independently control the positioning or moving of
the motor. The SINAMICS S110 will give a feedback to the controller on the
various status bits, the actual position the actual velocity and also of error
messages.

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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1 Automation Task

1.2 Component list
Products
Table 1-1
Components Qty MLFB / Order number Note
1. PM1207 Power supply 1 6EP1332-1SH71
2. Sl\sﬂdgigzommunication module 1 6ES7241-1CH30-0XBO
3. S7-1200 CPU1214C 1 6ES7214-1AE30-0XB0 DC/DC/DC
4. Basic KTP600 panel (color, PN) 1 6AV6647-0AD11-3AX0 optional
5. Power module PM340 1 6SL3210-1SB12-3AA0 230V
6. Control unit CU305 DP 1 6SL3040-0JA00-0AA0
7. Synchron servo motor 1FK7 1 1FK7032-5AF21-1UAQ DRIVE-CLIQ
8. SINAMICS S110 MMC incl. firmware Optional, if CU305
v4.3 and licencing 1 6SL3054-4ED00-0AAQ0 already existed with old
firmware
vé Note A KTP600 is not absolutely necessary. To simulate the user interface, PC
%5 runtime from STEP7 Basic can be used.
§§ Accessories
ol Table 1-2
éi@ Component Qty MLFB / Order number Note
§ § 9. Power cable 1 6FX5002-5CG01-1ABO
5:% 10. | Signal line DRIVE-CLiIQ 1 6FX5002-2DC00-1ABO
§~g’ 11. | Profibus cable 1 6XV1830-0EH10
° 12. | Profibus connector with PG port 2 6ES7972-0BB12-0XA0
13. | Commutation inductor 1 6SE6400-3CC00-4AB3 Optional
14. | Ethernet connection cables between 1 6XV1870-3QH20
KTP600, S7-1200 CPU and PC
15. | Serial null modem cable to 1 Specialist dealer RS232 (pin2and 3
commission the SINAMICS S110 rotated)
16. Limit switch (make contact) 2 Specialist dealer Mechanically operated
17. Reference end-position switch 1 Specialist dealer Inductive
Note The configuration, as it is, is intended for industrial application. For energy

supply, industrial networks are usually implemented. It is therefore not necessary
to use special filters/inductors with low leakage currents.

If the configuration is used in sensible electricity networks (e.g. PCs on the same
network), filters or inductors should be used.

More information on the SINAMICS S110 can be found under:
http://www.siemens.com/sinamics-s110

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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1 Automation Task

Programming package

Table 1-3
Component Qty MLFB / Order number Note
18. | STEP 7 Basic V10.5 1 6ES7 822-0AA00-0YAO
19. STARTER startup tool on DVD 1 6SL3072-0AA00-0AGO ?s of version 4.1.5 for
irmware v4.3
Note The current STARTER version can be downloaded here:

http://support.automation.siemens.com/\WWW/view/en/26233208

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
V1.0, Entry ID: 40616058



http://support.automation.siemens.com/WW/view/en/26233208

Copyright © Siemens AG 2010 All rights reserved

e_x9_S7-1200_S110_V1d0_en.doc

ConfigurationExampl

2 Automation Solution

2 Automation Solution

2.1 Connection diagram
S7-1200 PM1270 + CPU1214C
Figure 2-1
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CU305DP
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Note

Figure 2-3
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SEpAS!

Set USS address (1-16)

Please observe all valid safety regulation and pay attention to the instructions
from the handbook when connecting the AC 230V power supply of the
SINAMICS S110.

http://support.automation.siemens.com/WW/view/en/33940571

Notes on preventing electromagnetic interference:

Make sure a good conductive connection between the servo drive and the
(grounded) metal mounting plate is provided.

Ensure all devices in the cabinet are earthed using short earthing lines with
a large diameter and that they are connected to a common earthing point
or earthing bar.

Ensure that the S7-1200 CM connected to the frequency converter is
connected to the same earthing or earthing point as the servo drive using a
short line with a large diameter.

Please use shielded control lines, e.g. a SIEMENS Profibus cable for
setting up the RS485 bus.

Run control lines as far separated from power cables in separate
installation channels as possible. Crossings between power and control
lines should be at a 90° angle.

Connect the protective conductor of the motor to the earth connection (PE)
of the respective servo drive.

The line ends should be properly terminated, making sure that unshielded
lines are kept as short as possible.

Use shielded lines for motor connections; earth the shielding both on the
converter and the motor side using cable clamps.

CE-X9 - Positioning of a SINAMICS S110 with §7-1200 via USS Protocol
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2.2 Addressing of drives and terminating a RS485 bus with
USS protocol

A RS485 bus makes it possible to transmit data using the USS protocol via a 2-
wire connection between a master (e.g. CPU 1214C) and up to 16 slaves (e.g.
SINAMICS G110) per communication module. It is necessary to identify each slave
via a unique address between 1 and 16.

The USS protocol allows only one master which does not require an assigned
address.

In order to avoid reflections at the bus start or end, which may cause a falsified
data signal, the bus must be closed off with terminating resistors as illustrated in
Figure 2-4.

Figure 2-4

e_x9_S7-1200_S110_V1d0_en.doc

Drive 1 Drive 2

Address: 1 Address: 2 Address: n

Drive n

In this case, as illustrated in Figure 2-5, this is done bilaterally via the switch on the
PROFIBUS connector.

Copyright © Siemens AG 2010 All rights reserved
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Figure 2-5
Set switch to “ON”

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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2.3

12

Structure the USS protocol

The USS protocol was developed in order to exchange process data between a
central controller and bus stations (below called drive) on a RS485 bus. Each drive
is identified via a unique bus address.

Even if PROFIBUS uses the same physical RS485 technology, PROFIBUS and
USS protocol differ considerably.

A USS message consists of (Figure 2-6):
e STX: Starttext
e LGE: Length of message
e ADR Slave address
e PKW: Parameter identification value
e PZD: Process data
e BCC: Control block (check total)

Figure 2-6
LGE BCC
8TX . Address (Xor of all
0x2 N IR R PZD othar
it bytes)
PKE F:‘rgm PWE
Param ID e Element 4 hytes
Control / Status Speed SP/ ControlfStatus Words
Word Actual Word 0, 4, 8, 12 extra bytes.

The PZD component transfers control commands and setpoints to the drive. The
drive replies with status information and actual values. By default the control or
status word is in the 1% PZD word. The 2" PZD word has the main setpoint or the
actual value. Another 6 words (12 bytes) are freely available. Therefore the PZD
length can vary between 2, 4, 6 or 8. The PZD length on the drive and in the
controller has to match.

The PKW component is used to read or write the parameter values in the drive.
This makes it possible to change or read the individual parameters in the drive
during runtime. The PKW component consists of the parts:

e PKE: parameter identification
e IND: parameterindex
e PWE: parameter value

PKE and IND are each 1 word. The length of PWE can vary between 1 or 2 words,
depending on what data type is to be transferred (word, double word, real). The
overall length of PKW can be adjusted for most drives and has to be set to a fixed
length of 4 words for the communication with a S7-1200. This results in the PWE
component being 2 words.

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
V1.0, Entry ID: 40616058
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Note

2.4

Further information on the USS protocol can be found under the following link:

http://support.automation.siemens.com/\WW/view/en/24178253

Communication with the drive

The S7-1200 controller communicates with the drive via the communication module
by integrating the STEP7 Basic library, included in delivery.

Communicating with USS_PORT

For a command to be sent from control to the drive, a function is necessary that
controls the communication between CPU and the drive via the PtP communication
module. This is achieved using the “USS_PORT” block (Figure 2-7).

Figure 2-7

RECIOTO
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ER ENO
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57600 - BAUD "USS_Control”,
i ERROR o Error LSS PO
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STATUS - Status LSS _POFT

The “Port” block parameter specifies the communication module via which the
drives are connected. Per communication module a maximum of 16 drives can be
operated. Since the S7-1200 supports a maximum of 3 communication modules, it
is possible to connect up to 48 drives in 3 different networks.

Figure 2-8
— — " ——
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At each call of the block, the communication with a drive is processed.
Communication with the drive is asynchronous. This means the S7-1200 controller
runs through several cycles before the data exchange with a drive is completed.

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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This is why the “USS_PORT” block is usually called out of a delay interrupt OB with

a defined time interval. The call interval corresponds with the time which is
necessary for a transaction with a drive.

The block can also be called up cyclically; however, this does not increase the
number of transactions. If there is a call whilst the block is still active, the call will
be ignored. At a high cycle time the interval between the calls increases and
communication may break down.

Depending on the baud rate there is a “Worst Case Message Time” (WCMT) per
transaction, meaning the time which may be needed for a transaction in the worst
case. It is available in Table 2-1. It is made up of the length of a send and receive
message as well as the corresponding waiting times (Figure 2-9). The individual
profiles are listed below:

e The start interval is the time which has to pass before the USS master is
allowed to send a request (formula: (2*11) / baud rate [bits per second])

e The request message of the master

e The maximum response delay time of 20ms

e The response message of the slave

Figure 2-9
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By default, the library for the USS protocol carries out up to two repetitions per
transaction. This results in a minimum call interval for USS_PORT which can be
calculated according to the following formula:

Minimum call interval USS_PORT [ms] =2 * WCMT

Furthermore, it has to be ensured that the “USS_PORT” block will be called within
the timeout interval of the drive. The timeout interval of a drive is the time available
for a transaction when due to a communication error, the transaction needs 3
attempts to complete the transaction. To calculate the timeout interval of a drive the
following formula is used:

Timeout intervall per drive [ms] =
3 repetitions * minimum call interval USS_PORT

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
V1.0, Entry ID: 40616058
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If several drives are located in the network, the number of drives in the network has
to be multiplied in order to account for the timeout interval of the drives. The
timeout interval per drive increases by this value calculated.

Timeout-Intervall per drive [ms] =

(3 repetitions * minimum call interval USS_PORT) *
Number of drives in the network

Table 2-1
Baud rate WCMT [ms] Minimum call - Timeout interval
USS_PORT [ms] interval per drive [ms]

1200 405.00 790 2370
2400 212.50 405 1215
4800 116.25 213 639
9600 68.13 117 351
19200 44.06 69 207
38400 32.03 45 135
57600 28.02 37 111

115200 24.01 29 87

Model calculation:

There are 2 drives in the network. The transmission speed is 57600 baud.
¢  Minimum call interval USS_PORT = (2 * 28.02) = 37ms

e Timeout interval per drive = (3 * 37) * 2 = 222ms

Result:

e The delay interrupt OB, in which the USS_Port block is called, has to be
configured at an interval of min. 37s.

e The communication monitoring on the drive has to be configured with at at
least 222ms, better at 230ms.

Transferring and reading process data on the drives with USS_DRV

The “USS_DRV” block exchanges data with the drives by creating request
messages and evaluating answer messages. The instance data block is used as
storage for the data. For each drive in the network a separate USS_DRV block has
to be used. In the process, up to 16 called USS_DRYV blocks share one and the
same instance data block.

Once the first USS_DRYV block was inserted in the STEP7 Basic editor, the
instance data block is created automatically. The same instance data block has to
be specified for all other USS_DRYV blocks.

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
V1.0, Entry ID: 40616058 15
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Figure 2-10
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The call of the USS_DRYV block has to be cyclically. When the first of execution of
the block is performed, the drive indicated on the “Drive” parameter is initialized in
the instance data block. Only after this initialization can the USS_PORT start
communicating with this drive. This is why it is essential that the USS_DRV block is
called at least once per drive. If the drive number is changed during runtime, first of
all the instance data block needs to be reinitialized by setting the controller to
STOP and then again to RUN.

Using the parameters on the left side of the USS_DRYV block, the control word
(RUN, OFF2, OFF3, F_ACK, DIR) and the main setpoint (SPEED_SP) of the
assigned drive are configured. CTRL3 — CTRLS8 constitute the freely available
process data words of the send message. These configured parameters are stored
in the send buffer of the instance data block.

The status word (STATUS1) and the actual value (SPEED) of the drive are read
from a previously valid response buffer and are provided at the outputs of the
USS_DRV block. STATUS3 — STATUSS constitute the freely available process
data words of the response message. The individual bits RUN_EN, D_DIR,
INHIBIT and FAULT are a selection from the 1" status word.

During the execution of USS_DRYV no data transmission takes place.
Communication with the drives only takes place after the execution of USS_PORT.
USS_DRYV only configures the messages to be sent and evaluates data which was
previously received via USS_PORT. (Figure 2-11)
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Figure 2-11
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Evaluation of communication errors

Communication errors are only output on the USS_PORT block and not on
USS_DRYV. They have the status value hex 8180, 8184, 8187 or 818B.

To be able to find out which drive gave the error message, there is a variable with
the name “USS_Extended_Error” in the instance data block. In the case of
communication errors the address of the faulty drive will be stored in this variable.

e_x9_S7-1200_S110_V1d0_en.doc

Since the status message is always only pending for the period of one cycle on the
output of USS_PORT in the case of error, it has to be stored separately when an
error occurs (Figure 2-12).

Copyright © Siemens AG 2010 All rights reserved
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An overview of the status messages can be found in the S7-1200 System Manual,
chapter 6.3.1.

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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Figure 2-12
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2.5

Note

Usage and configuration of all available control and
status words

SINAMICS S110 offers the powerful “Basic positioner” (EPOS) function module.
Using EPOS it is possible to fulfill all requirements of this configuration example. To
be able to control EPOS with a S7-1200, a multitude of control and status signals is
needed which can be transferred to the drive via the USS protocol or received by
the drive via the USS protocol. The drive is configured in a way so that full
functionality of the EPOS can be realized with a minimum number of process data
words. As a result there are overall 8 process data words whose configuration on
the USS_DRYV block is described below.

Before you deal with the configuration of the USS_DRYV block it is recommended
to get information on the functionality of the Basic positionier.

Sinamics S110 Function Manual (Chapter 7.3.6)

Configuration of USS_DRV block for 8 PZD words

Usual speed-controlled applications such as described in the

Configuration Example CE-X11, manage with 2 PZD words. The USS_DRYV block
is conveniently designed for this kind of application. For the use of other PZD
words the inputs CTRL3 — CTRL8 and STATUS3 — STATUS 8 are available. The
length of the PZD words used is specified at the PZD_LEN input and can take on
the values 2, 4, 6 and 8 (s. chapter 2.2).

The expanded input/outputs require the specification of variables of the data type
word (16 bit). However, the majority of the values to be transferred consist of
individual bits, double words or real numbers (32 bit).

For this reason it is necessary to insert the individual bits in the data block and to
specify them with absolute addressing on the USS_DRYV block. Please note that
the lower-order bits 0-7 are located in the right part of the word and the higher-
order bits 8-15 in the left part. In order to be able to address values from a data
block absolutely, the data block must be declared “non-symbolic”. Figure 2-13
illustrates this.

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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Note

Figure 2-13

Non-symbolic data block
Offset 26.0 — 27.7

Bit 8
Bit 9
Bit 10
Bit 11
Bit 12

E:I 12 Absolute address
Bit 15 DB1.DBW26

Bit 0
Bit 1
Bit 2 | Byte26 | Byte27 |
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

[ Bit15 | | Bito |

32 bit values of the double word or real data type have to processed in a way so
that the can be divided to two successive words whilst taking the lower-order and
higher-order parts into account. This is the only way they can be correctly
configured by the drive.

In the control program individual function blocks were created for the processing
of PZD words which are classified in the “USS_Helpers” program group.

Overview of control signals

Control signals are known as signals that are transferred from the controller to the
drive. The assignment of the individual PZD words is as shown below.

Table 2-2
PzZD Assignment of process data
PZD1 Control word 1
PzD2 Speed override (setpoint) — 0-100% (4000HEX = 100%)
PZD3 Control word 3
PzZD4 Control word 2
PzD5
5706 Position setpoint in [Unit of length LU, e.g. mm)] for relative/absolute positioning
PzD7 Acceleration override 0-100%
PzZD8 Deceleration override 0-100%
20 CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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Assignment control word 1 — PZD1

Table 2-3
Bit Name Designation
0 RUN (OFF1) ON - command
0 = OFF1 active
1=0N
OFF2 and OFF3 have to be set to “1” first before the ON command can
be set.
1 OFF2 OFF2 — command
0 = OFF2 active
1 = no coasting active
2 OFF3 OFF3 — command
0 = OFF3 active
1 = no fast stop active
3 ENC Enable operation (automatically set)
4 - not assigned -
5 - not assigned -
g 6 - not assigned -
% 7 F_ACK (ACK_Error) Acknowledging the error
g" 8 - not assigned -
2 9 - not assigned -
g 10 LB Life bit (PLC requests control)
E)‘ 11 - not assigned -
3 12 - not assigned -
Tg 13 - not assigned -
ié 14 - not assigned -
é 15 - not assigned -
8

Assighment control word 2 — PZD4

Table 2-4
Bit Name Designation
0 RefStart Start referencing
RefPSet Set reference point

2 RefTyp Selection reference type
0 = reference point approach
1 = flying referencing

3 RefStDi Reference point approach, start direction
0 = positive start direction
1 = negative start direction

4 - not assigned -

5 - not assigned -

6 - not assigned -

7 - not assigned -

8 MdiStart Start MDI mode / start direct setpoint specification

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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Bit Name Designation
9 MdiSetup MDI — Selection set MDI mode

0 = positioning

1=setup
10 MdiPsTy MDI — positioning type

0 = relative positioning
1 = absolute positioning

11 MdiPosDir

MDI — selection of direction for setup or
Absolute positioning of round axes, in
positive direction

12 MdiNegDir

MDI — selection of direction for setup or
absolute positioning of round axes, in
negative direction

13 MdiEdge MDI — transfer of setpoint by positive edge if MdiTrTyp =0
14 MdiTrTyp MDI — setpoint transfer type

0 = value transfer by positive edge on MdiEdge

1 = constant setpoint transfer
15 - not assigned -

Assighment control word 3 — PZD3

Table 2-5
Bit Name Designation
0 TrvStart TRV — activate traversing task (by positive edge)
1 TrvBit0 TRV — block selection bit 0
2 TrvBit1 TRV - block selection bit 1
3 TrvBit2 TRV — block selection bit 2
4 TrvBit3 TRV — block selection bit 3
5 TrvBit4 TRV — block selection bit 4
6 TrvBit5 TRV — block selection bit 5
7 IntMStp TRV/MDI — intermediate stop
0 = active travel command interrupted / axis decelerates at specified
delay override
1 = no intermediate stop (axis can be moved)
8 RejTask TRV/MDI — reject traversing task
0 = active travel command interrupted / axis decelerates at 100%
delay override
1 = do not reject traversing task (axis can be moved)
9 Jog1 Jog backwards
10 Jog2 Jog forwards
11 - not assigned -
12 Joglinc Jog mode
0 = continuous motion
1 = travel by configured path
13 SftLimAct Activation of software limit switch
14 StpCamAct Activation of the hardware limit switches

22
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Bit Name Designation

15 - not assigned -

Overview of status signals

Status signals are known as signals that are transferred from the drive to the
controller. The assignment of the individual PZD words is as shown below.

Table 2-6
PzZD Assignment of process data
PZD1 Status word 1
PzZD2 Speed actual value — 0-100% (4000HEX = 100%) in relation to maximum speed
PZD3 Status word 3
PZD4 Status word 2
PzD5
Position actual value in [unit of length LU, e.g. mm]
PzD6
o PzZD7 Speed actual value [revolutions per minute]

g g PZD8 Current fault code

%2‘ Assignment status word 1 — PZD1

é % Table 2-7

g% Bit Name Designation

§ Tg 0 RTS Ready to start

%E 1 RDY Ready to operate

g,?é 2 I0P Drive in operation

8 3 Fault Fault active

4 OFF2_inactiv OFF2 not enabled
5 OFF3_inactiv OFF3 inactive
6 Inhibit On inhibit active
7 Alarm Alarm active
8 Standstill Actual speed < speed threshold value 3 (standstill detection)
9 LB_CR Life bit control request
10 JogAct Jog mode active
11 RefAct Referencing mode active
12 TrvBlAct Traversing block mode active
13 MdiPosAct Positioning in the MDI/direct setpoint specification mode is active
14 MdiSetupAct Setup in the MDl/direct setpoint specification mode is active
15 FlyRefAct Flying referencing active

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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Assighment status word 2 — PZD4

Table 2-8
Bit Name Designation
0 RefDone Refernce point set
1 CmdAct Travel command active
2 TargPos Target position reached
3 NoFIwErr Following error within tolerance
4 SftSwNegAct Software limit switch “reverse” approached
5 SftSwPosAct Software limit switch “forward” approached
6 StpCamNegAct Hardware limit switch “reverse” approached
7 StpCamPosAct Hardware limit switch “forward” approached
8 AckTrvBlI For the traversing block mode or MDl/direct setpoint specification at

triggered setpoint transfer (MdiTrTyp = 0) the bit is used to acknowledge
the traversing block.

9 SetPStatic

Setpoint static

10 Fwd Axis moving forward
11 Rev Axis reversing

12 Accel Axis accelerating

13 Decel Axis decelerating

14 PrntMrkOut

Print mark outside outer window

15 VelctyLimit

Velocity limit active

Assighment status word 3 — PZD3
Table 2-9
Bit Name Designation
0 AckTrvBit0 Active traversing bit 0
1 AckTrvBit1 Active traversing bit 1
2 AckTrvBit2 Active traversing bit 2
3 AckTrvBit3 Active traversing bit 3
4 AckTrvBit4 Active traversing bit 4
5 AckTrvBit5 Active traversing bit 5
6 TrvOut1 Direct output 1 via traversing block
7 TrvOut2 Direct output 2 via traversing block
8 - not assigned -
9 - not assigned -
10 - not assigned -
11 - not assigned -
12 - not assigned -
13 TrckMode Tracking mode active
14 PosSmCam1 Position actual value <= Cam switch position 1
15 PosSmCam?2 Position actual value <= Cam switch position 2
CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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2.6

Functionalities used in the Basic positionier

Operating modes

Mechanism

For this configuration example all four modes of the EPOS were used:
e Jog mode

e Referencing

o MDl/direct setpoint specification (absolute/relative positioning)

e Traversing blocks

The priority of the interconnected operating modes during simultaneous selection is
as follows:

Jog > reference point approach > MDI > traversing blocks

If another operating mode is selected during an active one, a warning message will
appear.

Each mode has different functions although they are not all used here. The
following pages explain which functions are relevant in the individual operating
modes for this configuration example, how they are configured and what additional
parameters are used.

The mechanical axis is usually connected with the motor via a gear or a toothed
belt. In order to define by how many units the axis is moved per motor revolution,
the ratio of load revolutions to motor revolutions has to be specified.

For linear axis most of the time the normalization 1LU = 1um is selected. Then, in
your mind, you only need to replace the abbreviation LU by the unit ym.

In this configuration example a load revolution of 10,000 LU is assumed.
Furthermore, a load revolution corresponds with a motor revolution. This means
that the position of the axis is changed by 10,000 LU = 10,000 ym = 10mm per
motor revolution.

Figure 2-14
— e
= i Mechanics
=8 e
) Tnsert single drive unit
& fla 5110_CUz0SDP
Ty Overview
(-3 Communication
(- [ Control_Unit

The pos. contral has been assigned the fall. encoder.  |Maotor_ 2

B[ CE_x9_Antrish LU per load revalution [Encoder resolution)
-3 Drive navigator "_‘,,13733‘1 L
% Corfiguration
2 Sl b Load revoltions
(= Technology I_;-
[=I- 3 Basic positioner
> Limit Encoder ppr
> Jog 2048 ]

% Homing
« » Traversing blocks
- Direct setpoint specification | MOI r——-—-—
=% Position contral 2048 10000
- S Mecharics Mator revolutions
% Actual posttion value preparation 1
« > Position controller

LU per load rewolution

Fine resolution [Pos. setpoint / act. val. res.)
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Mechanical and dynamical limits

To avoid moving the axis beyond the mechanical limit, software and hardware limit
switches (stop cams) can be applied.

Software limit switches are fixed position values. When the axis is referenced,
these positions cannot be overrun. Before reaching this position the axis is brought

to a standstill with delay.

Hardware limit switches are wired switches or sensors. When this switch is
triggered by overrunning the axis, the axis will be abruptly brought to a standstill.

Both limit switches are activated in this configuration example. The hardware limit
switches are also used as reversing cams in homing mode.

Figure 2-15
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F % Commissioning
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i
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The maximum velocity, acceleration and deceleration values also have to be
configured. They usually depend on the nominal speed and inertia of the motor.
The maximum velocity in this configuration example corresponds with the nominal
speed of the motor. Acceleration and deceleration values are adjusted in a way so
that the motor quickly reaches its final speed without creating a following error at
100% acceleration and without connected axis.

Figure 2-16
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Switching on of drive

The drive has to be brought to the “Ready to start” state to be able to switch it on.
The following conditions are necessary:

¢ No fault pending
e OFF2 and OFF3 are not active (TRUE)
¢ RUN is not active (FALSE)

Only when these conditions apply, can the drive be operated by setting the “RUN”
input on the “USS_DRV” block.

Acknowledging the error

If an acknowledgeable error is pending, it has to be reset by setting the “F_ACK”
input on the “USS_DRV” block. Afterwards the drive can be switched on again
according to the above mentioned conditions.

Jog mode — manual moving

8 The jog mode is used for slowly moving the axis, for example, during

5 commissioning. This is why the maximum velocity of the axis can be limited during
3 jog mode. The setpoint velocity for forward and reverse may differ.

>

g‘ In this configuration example the axis is moved with only 10% of the nominal speed
i of the motor at an indicated setpoint of 100%.

§ Figure 2-17

::2‘ Configure jog setpoints I 2]
a)‘

ConfigurationExampl
i
2
ra

: 5 EE Ramp-function gen.
Jog 1 get velocity W 1000 LUrin i, e
: ! | J—
dog 2setvelocly oy 1000 LW/min —14 || | A ~
Setpaint is retained =11 :
0 =—dolo] :
Jog 1 position 11 —]
increments |1DDD L —0] 1 0 = 0]
Jog 2 position i
increments 1000 L —1]0
Setpoint iz retained =——l 1
Incremental jog
Close I Help I

Two modes are available in jog mode:

e Continuous jog, i.e. as long as the control bit “Jog” is active, the axis is moved
in the selected direction

¢ Incremental jog, i.e. the axis is only moved at a defined increment when the
“Jog” control bit is active

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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As long as the axis is moved the “CmdAct” bit is active.

Homing — reference point approach

28

The drive has to know the physical position of the axis before the axis can be
moved in a defined way. This can be realized by the EPOS via different routes (see
function manual).

An external switch (sensor) is used as reference point switch (zero mark) in this
configuration example, which has to be connected via a digital input of the drive.
The two hardware limit switches are used as reverse cams if the reference point is
not found.

The axis is moved at a defined velocity and in a defined direction until it reaches
the zero mark by setting the “RefStart” bit.

When the positive edge of the zero mark is detected, the referene point is
approached at a defined velocity.

If the zero mark is not detected but the hardware limit switch is detected instead,
then the direction is reversed and the search continues.

The value of the reference point shift indicates how far the reference point is away
from the zero mark. Once the reference point has been reached, the configured
reference point coordinate is applied as the actual position of the axis.

Figure 2-18
oming 2l

" Passive haming

Evaluation of the external 2ero mark
041 edge for increagzing actual position values [10482]

Haming mode 140 edge for decreasing actual position valuss [r0482)
IExtemaI zero mark. LI
Homing start direction [OFF = positive / ON = negative) External zero mark selection
):lir2083.3: BO: IF1 PROFIdrive ?—O— IDVDD 81327071 ;]
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to the home position
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to the zero mark / Home position/coordinate
3000 1000 LU rir f - e ’U__ L
plE . . - Home position offsst
I Spnchronization point I 5
r e = | 200000 Lu
I Zero mark,
e " e hdar. distance to zero mark
ome position/coordinate !-_
> 1000000 Lu
= Traversing scheme
== Home position offset

Cloze | Help

As long as the axis is moved, the “CmdAct” status bit is active. Once homing was
successful the “RefDone” status bit is set to “TRUE”.
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Direct setpoint specification/MDI — absolute and relative positioning

Note

Due to the homing the axis, the current position is known. Now any position within
the mechanical limits can be approached by specifying the setpoint position in
[mm] and the setpoint velocity in [%].

Relative positioning is also possible when the axis is not referenced.

100% setpoint velocity corresponds with the nominal speed of the motor.
Acceleration and deceleration values are related to the parameters of the
traversing profile limit.

Figure 2-19

Configure positioning MDI / fixed setpoints ﬂﬁ!

Fazition zetpaint I@ LU — | -I
Welncity setpoirit [30000 1000 LU i [£2543, CI: EPOS diect setpaint inpu Y|
Acceleration averride I'IDD.DDD 4 —_— -I
Dreceleration overide I1DEI.DEIEI iz —_— -I
Cloze | Help I

Before a MDI job can be started the control bits “IntMStp” and “RejTask” have to be
active. It has to be selected between absolute or relative positioning.

As long as the axis is moved, the “CmdAct” status bit is active. A traversing task
can be rejected be resetting the “RejTask” control bit. Or it can be interrupted by
resetting the “IntMStp” control bit and continuing later. A new setpoint transfer
during axis motion is also possible.

Traversing blocks

Once the axis was referenced, you can approach up to 16 stored traversing blocks
in this mode. Per block position, velocity, acceleration and deceleration can be
adjusted separately.

The jobs can be:
e absolute/relative positioning
e continuous positive/negative traversing

waiting with wait time

jumping blocks
e simultaneous setting/resetting of up two digital outputs

The use of traversing blocks is advisable, e.g. in machines where one and the
same workstep has to be repeated again and again with firmly defined values.

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol

V1.0, Entry ID: 40616058 29



e x9 S7-1200_S110_V1dO_en.doc

Copyright © Siemens AG 2010 All rights reserved

ConfigurationExampl

2 Automation Solution

Figure 2-20

Program traversing blocks

Magirum number of blocks

2lx

[T I |
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1 ¥ POSITIONING ] ABSOLUTE 2000000 30000 50 50 CONTINUE_FLYING (2} C
2 2 |POSITIONING o RELATIVE (1) 2000000 15000 50 10 CONTINUE_FLYING (2} C
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B 6 |ENDLESS_NEG o ABSOLUTE (. o 30000 50 50 END (0] C
7 -1 |POSITIONNG o ABSOLUTE (. o 800 100 100 [EMD (o

g -1 |POSITIONING ] ABSOLUTE [ o 500 100 100 END (0)

k] -1 |POSITIONING o ABSOLUTE (. o 600 100 100 END () l
10 -1 |POSITIONING o ABSOLUTE (. o B00 100 100 END (0] C
1 -1 |POSITIONNG o ABSOLUTE ( o 800 100 100 [EMD (o

12 -1 |POSITIONING ] ABSOLUTE [ o 500 100 100 END (0)
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Close Help

Before a traversing block can be started the control bits “IntMStp” and “RejTask”
have to be active. A valid traversing block number has to be selected via the six
“block selection” bits.

As long as the axis is moved, the “CmdAct” status bit is active. A traversing task
can be rejected be resetting the “RejTask” control bit. Or it can be interrupted by
resetting the “IntMStp” control bit and continuing later. By activating a new
traversing block a running traversing block can be interrupted and it can be quickly
changed to the new traversing block.

To ensure that positioning and traversing blocks are only approached

A within the permitted limits, the axis must have been homed beforehand.

DANGER

30
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3 Configuration
3.1 Installing and wiring hardware
Table 3-1
No Instruction Comment/picture
1. Mount
o the fuse

e the PM 1207 power supply unit

e the S7-1200 CPU 1211C

e the CM1241

on a top hat rail.

Mount the PM340 onto a suitable fixture

2. Mount the motors onto a suitable fixture.

3. Connect the controller to the 24 V DC supply See Figure 2-1.
voltage of the PM 1207

computer and that you are familiar with handling the software.

4. Connect the PM340 with the motor See Figure 2-2.

g 5. Plug the CU305 DP into the PM340 and See Figure 2-3.
3e connect the digital inputs
g‘%‘ 6. Connect the PROFIBUS cable with the S7-1200 | See Figure 2-2.
22 CM1241 and the CU305 DP
=0 7. Connect all earth connections with earth.
0%
< oa‘
54 Note At this point it is assumed that the necessary software has been installed on your
g
§

ConfigurationExampl

A Please carefully read all safety and warning notices given in the operating

instructions on the frequency converter and all warning labels attached to
the frequency converter before carrying out any installation and
commissioning procedures. Please maintain warning labels in a legible
condition and do not remove them from the device.

WARNING
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3 Configuration

3.2 Connect S7-1200 with PG/PC
Table 3-2
No Instruction Comment/picture

1.

Connect your development system (PG/PC) to the
S7-1200 CPU, using an Ethernet cable.

Open the network connection in the control panel of
the PG/PC.

(B rennimtabeen...
et (300 D8

Open the properties of the network connection.

ol .01 x|
Dot Bawberen dche Fovorten Bt Erwetet 7 i
OQru-G- 7|0 X |0 & D) Dswm o osw [

L L B

L WWeare Nstwcet Ads  Deaktieren
L ¥Wheare Nostwcet Ads nm
'_J B Verbindung eritelen
e sk Aremksialnom:

Q mmsm

B Vet revarmmn

W Vet st

) Tatus da Vet snzegen =l

4

Open the Internet Protocol (TCP/IP) Properties

i tigenschalten von Local Area Connection.
Abogren | Athertication | Enweiest |
Wertiredung heritellen iibes
- (e
D Verbmbursg verwredet fokgersds E lemaris
™ Y= PROFINET 10 RT-Protocal

=
W™ SIMATIC Irchunivial E themet 150]

Ll risire Frctocol (TCPAF) | 'j
4] L4

Beschistung

TCPAP, das Slandardoriohol fu Wi Netowerke, das den
Dslermrd e ik womchocderss, e vistarders
Netzwerke simighcht

¥ Syl bei Vesbincung im Indobeeich anceigen
=

ke Korewhinl bestel

In the “General” tab mark “Use the following IP
address” and enter the address:

e |P address: 192.168.0.100
e  Subnet: 255.255.255.0

[ e 1 o |
EEEE

F Fobgerade DNS-Serversbeasen yermenden:
Eevocugier DS Servec
Apomatives DHS Sorver.

I

Confirm with OK to close all windows
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3 Configuration

3.3 Load project in the S7-1200 CPU1214C

Table 3-3

No Instruction

Comment/picture

Unzip the file from Table 4-1 no. 1

CE_x9_S7-1200_v1d0.zip

2. Open the unzipped project with STEP7 Basic v10.5

*.ap10

and open the device configuration

3. Select the “PLC_1" device in project navigation

Genlitn
= | & caone

- jcearaadn
I tieues Germ bisadigen
o Germe & Neme .
LT >
- [ B T_PLE [P 1304 DEEEOC] ;
[T Gesmebarhgusones
e

T

71202 Baugrepp.

I s Dbpelt hisnibigen
= Ty Ay THCO J003)

adjust your hardware

4. Check the device configuration and if necessary

e additional module
e |P address

5. Load the project into the CPU

e Select CPU, press right mouse button and
select “Download to device” > “All”

e After loading set CPU to “RUN”

e — )

O O - aEE
T pe———
- o =
.
T
&
L
)
[ &7 £ e}
b
DT
— ———
— v
bepp g Eadusis hadeie 3 o T
T s
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3 Configuration

34 Load project into the SIMATIC Panel KTP600
Table 3-4
No Instruction Comment/picture

1. e  Connect KTP600 with a DC 24V power supply

e  Connect your development system (PG/PC) with

the KTP600 using an Ethernet cable

2. After the “bootloader” sequence, select the “Transfer”

button. Beforehand, make sure that the IP addresse

entered in the panel corresponds with the assigned m

IP address in the project. -

The panel is now ready for loading the project.

Start

3. Click HMI_1 [KTP600] with the right mouse in the

project navigation

Select “Download to device” = “All”

Tick the “Action” column and click “Download”

_
| emwm«w

6. The HMI project is loaded. The panel starts

automatically after completion.
7. Once the S7-1200 project was successfully loaded,

connect the KTP600 with the S7-1200 CPU1214C,

using an Ethernet cable.
34 CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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3 Configuration

3.5 Using PC runtime instead of the panel

Apart from programming a controller, STEP7 Basic V10.5 also offers the
visualization of the project. The software supports all currently available Basic

Panels with Ethernet interface.

If no panel is available, the panel can also be simulated by the integrated PC

runtime.

For convenient operation of the project, a HMI project was integrated which can

also be simulated via PC runtime.

To make the simulation executable please proceed as follows:

Table 3-5
No Instruction Comment/picture
1. Go to the control panel of your programming [PG/PC-ochnittstelle einstellen x

e Access point: S7-Online

device and set the PG/PC interface as follows:

e Interface: TCP/IP -> “Your network adapter’

Zugiffsweg ILLDP |

Zugangspunkt der Applikation;

!S?DNLINE [STEP7] - TCPAP >
[Standaid fur STER 7]

Benutzte 5 chnittstellenparametrierung:

Whware Accelerated AM DLI

ITEF’J\F’ > WMware Accelerated AMD

i Eigenschatten... I

BEFLCSIMIPROFIBUS)
B8 PLCSIMIRFC 1008]
B TCPAP > Ndiswanlp

g :

Protokall (RFC-1006])

;l Diagnose,

B3 —

T?F‘f.!F‘ -.> VMware Acce\elalet.j Ak, Lischen
»

(Parametrierung Ihrer MDIS-CPs mit TCPAP

Fopierer..

- Schnittstellen
Hinzufuigen/E ntfernen: Auswihlen
0K Abbrechen | Hife |
2. Go back to the STEP7 Basic project *.al10

3. e  Mark “HMI_1 [KTP600]” in project navigation
e  Subsequently click the “Start runtime “ icon

Siemens - CE_x7 vw1d0

Froject Edit View Insert Online

G 3 Bl save project B ¥ 1z

Options  Tools

u

Devices

~ ] CEx7 vido

B Add new device

IS CEx7_HMI [TP1500 P
T TR

» [4§ Common data

oTbone] v

1

¥ /Online Functions
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3 Configuration

3.6 Terminating RS 485 bus with terminating resistors
Table 3-6
No Instruction Comment/picture
1. o To activate the terminating resistors put the
switch in the “ON” position _
3.7 Configuring the SINAMICS S110
SINAMICS S110 can be easily and quickly configured with the STARTER startup
tool. Basic knowledge of the software is assumed.
Below, it is explained how the SINAMICS S110 is to be configured for the use of
the USS interface and the EPOS, so that this configuration example is executable.
Note On the Internet site on which you have downloaded this documentation you will
find a STARTER project in which the configuration for the SINAMCIS S110 incl.
motor, listed in the component list (chapter 1.2), has already been performed. It
only has to be loaded to the device. In this case, reconfiguration is not
necessary.
Table 3-7
No Instruction Comment/picture
1. Open the STARTER program
2. Connect the PC with the RS232 interface of the
SINAMICS S110 using the serial null modem cable
3. Set address 1 of the drive via the DIP switches on
the CU305 DP.
Afterwards, switch the drive on
CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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No

Instruction

Comment/picture

Create a new project

Insert a new single drive unit with the following
characteristics:

e SINAMICS S110
e CU305DP

e Version 4.3

e  Online access PPI

Insert single drive unit

Gieneral  Drive Unit / Bus Adciess |

Devics famil;
Device:

Devics characteristi

SINAMICS =
SINAMICS 5110 =

C | Order o, I
CU305CAN B5L3 04004020
CLI305 DR BSL3 040-01A00-08
R 2
Oniine acsess: Rl &

Addiess

Slat

Configuring drive
Doubleclick “Configure drive unit”

TAHEIS - Posdmmrten Uh AP T - [ dwvies | SR 53 - ol ]

) Fromt Sertate Owbdm dewtt T bww e

* Irost

etz (001

D|Sa%f o] L 0 1 5. [ | | 2 L T N Y
£ 1
-

[y — @ Dimtnmbabrg  Aommtadnerastz D3 B

P —

i rien | drentisenars Psntpmaass |Lrrasen| Eragrgeien. Lroskrg| 23

Select an object name
Click Next.

[(IProcess data exchang:
[Climportant parameters

S5ummen
B
Yersion

1 2l comment

Configure the diive object Diive:

[IPoer it Drive obiject Name: Dirve_1
[Dvive satting

[CMator

[Motor holding brake

Encoder General | Diive object no. |

Diive objgct type: ==

—
—

<ok [ Wews | Concel

Help

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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e Basic positionier
e Speed control with encoder

Click Next.

[CIPower_unit

[CIMator

[CMotor holding brake
(I nooder

[COFrocess data exchang:
(5 ummary

No Instruction Comment/picture
8. Specify the control structure [configuration - 5110_CU3050P - Contralstructre

Drive: CE_#3_Anfrieb, DDS 0

Function modulss—————————————————
I Entended setpoint chanel

I™ Technology cantroller

¥ Basic posiianer

I Extended signals/moritoring
I~ Free function blocks

Clossdlosp santisl——————————

e nib control

— <|
-

Control methad:
1211 Speed contiol (with encoder) |

~Aolual speed value preparation—— |

< Back | Hleat > I Lancel Help

9. Select a power unit:

Click Next.

e 6SL3210-1SB12-3Axx, 0.37kW, 2.5A, AC/AC

L onfiguration - 5110_CU0:

Comgngn pame: [Pormerunt

Corrmion vohays. 200 M40V 1-phaze AC 'I
oy melhod. {I-umducmhq 'l

T 0 .|

[Piwars it anlection:

Drder o Fisted Fsted cum_

BELAMIDISATT Dl D12 KW 114 AL

T Lo OIZKW 114 AL

5 DF - Power_init

e Dirve 1, DS 0
Corixpa lhm power sechin cussponer.

M 250 AL
TAD1EB140 [
BLTIBISAAM  DTRKW 474 AT

[ I |

10. Select a motor:

Click Next.

e Motor with DRIVE-CLIQ interface -

] i |

Motoe prte: Ikn!a(

% lokor vt DFIVE LA méentacel

(™ St gharataed moker lom ksl
™ Enint molos glata

chmk [ Hees | Gaew | pew |
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tion

No

Instruction

Comment/picture

11.

Select:
. No motor holding brake

Click Next.

Lonfiguration - 51 10_CUMS_DF - Motar holding brake

Bk | Heds | Geee | b

12.

Encoder 1 is selected by default (motor encoder)
Click Next.

Conliguration - §110_CU30S_DP - Encoder

Dire: Dirive_1. DS 0 MDS O

rr—

Sy wibich mncoder i you eant ta on

G i | [ I £ e I [Emcodm §
Tove1 gl enchany | Encodar] |

Encoder myskaston: [Motol

Encocer pame: Moot

N0 e Cocke rambes

Cretals

chmk [ tees | Gaew | pew

13.

By default encoder system for position control:
Motor

Click Next.

Configuration - 5110_CU305DP - Measurement system

[GIContiol stmictne Drive: CE_#3_Antrieb, DDS 0
AP ower_unit

[lMoter
[eiMoator holding brake Encoder system for the position control
lEncader

[OMecharics
CIProcess data exchang:
(15 ummary

] i | The selection of the encoder system for the position
cantiol and the position resolution [gearing efc. ] depends
on the drive data set (DDS)

< Back | Heat > I Lancel Help
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3 Configuration

No

Instruction

Comment/picture

14.

The mechanic can only be configured when the

encoder data was read.
Click Next.

Configuration - 5110_CU305DP - Mechanics i

RControl struchure Drive: CE_x9_Antrieb, DDS 0

The pos. control has been assigned the foll. encoder.  [Motor_3

AP awer_unit

[@iMotor

[iMator holding brake

[@lEncader

[FMessurerient systern
Integrated encoder evaluation:

[ClPiocess data exchang:
[ eess ' Mecharical system cannot be confiaured unti encoder data have been
read oull

Conlfiguration can then be carried out via:
Seien Technology/Fostion_Contiol/Mecharical_System
or anather wizard repetition.

Activate modulo corection
jo

Act pog, val / setpt stats againat 0 LU On after

Load gear position tracking

I Activate
& Fotary ans
 Linear avis
Yitual mulituin resolution 0
Tolerance windory 000

<Back [ Mest> | Cancel | Heb

15.

As setpoint source select the PROFIDrive
message frame with telegram type:

e [999] free telegram configuration with BICO

e Click Next, afterwards click Finish.

Configuration - 5110_CU305DP - Process data enchange (drive)

[ElCeniiol stnsctne Drive: CE_#3_Anirieb, DDS 0
P owe_unit
(elMator Select the setpoint source:
[@lMotor holding brake
[@Encader
[@Messurement system
FAMecharic:
Lt Select the PROFIdive message frame type:
[ClSummary
1999] Free telegram configuration with BICO =
Length (rords)

Input data / actual values

—
Co—

Oulput dals ¢ stpoints:

Notes:

1. The PROFIdiive process data wil be interconnected to BICO
parametes in accordance with the selected message frame type
These BICO paramelers cannot be subsequently changed

2. This data is relesvant for Interface 1 in accordance with the
seflings on the cortrol unil

<Back [ Hew> |  Concel Help

16.

Setting USS protocol

Select: “Your drive unit” > Communication - Field

bus. Enter the following values:
e Field bus protocol. USS
e Baud rate: 57600

e PZD drive object: “Your drive” (e.g.: SERVO or

Drive_1)
e PZD length: 8

e PIV drive object: “Your drive” (e.g.: SERVO or

Drive_1)
e PIViength: 4

40
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Below other relevant assignments are set, such as
e.g. the configuration of the acceleration,
deceleration, speeds, limit switches, positions, etc.

See chapter 2.6

No Instruction Comment/picture
17. Opep the expert list of t.he contro_l unit by clicking E@TEMM—: e
the right mouse button in the project tree: 781 Ereclriribscait srfigen o
“Control Unit” > Expert - Expert list Eﬂi's;“ﬁ':l(?—m”—c“ﬁ’”s—[’"
= ersicht
- Kommunikation
» Telegrammkonfiguration |:
% IBN-Schnittstelle =
- :
% Kanfigur: Ausschineiden
L= Ein-fhus;  KOpiErED
B-flg SErvo 0z | Enfigen
-* Dirive Ma z
> Konfigure L
L Steuerlac Umbenennen
7% Steuerur [EEr—— Expertenliste |
[ % Funkkion:
#- % Meldunge  Konfiguration Shript Ordner einfilgen
% Inbetriet  Ein-fAusgange
>§ E‘oar;r:;:i Eigenschaften...
18. Search the parameter P2040 COMM_INT TimeOut monitoring of drive
monitoring time and set the value to 230ms.
19. Creating interconnections for send and receive 5| R b
. . B Uss_v03
direction M) Insert single drive unit -
. . . . . - el
Open the expert list of the drive by clicking the right i ";”g\‘j;g\j;f:t—‘
mouse button in the project tree: % Communication
“Your drive” > Expert > Expert list Sl
1 SERVO_0: oy
wffla st10_cusos| oo
Delete
Rename
Expert list |
Configuration Insert script Folder |
Inputs/outputs
Propetties...
) A . . \
20. | e Inthe expert list click the “Open user defined [ T T T e e | P e
value list” tab £ |
e look for the storage location of the S ERETEEEE
“* . " . . T |RmE e
CE_x9_UserValueList.xml” list, included in L ornen x|
de”very :.37 Suchenin | 3 09 CE+3_ST10_Padicning_U55 »] 4= [ £ F3- -
: “ » sl 0 _E7-1200 v [
e Click “Open o Egepey
s = il
[iE]
T
a2 o
a7
LR 8
MO paispiame [CE_sg_ UseivalaeListim I Offren F
P10ED]
?:;:E] Datobe: [ Customer celined Lat Fikes [*sml) =] _bechen ]
21. Now the differences between the current project
(right column) and the user-defined list (left
column) is displayed in two columns
e Click “Apply values”
e When the values have been applied, close the
list
- The EPOS function model is now wired in a way
so that it operates the process data words, as
described in chapter 2.5
22. | Application-specific settings

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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No

Instruction

Comment/picture

23.

Click “Your drive” = Technology - Position
control > Mechanics

Click Process.

Set the load revolution and motor revolution to
“qn

Set the “LU per load revolution” to “10000”

24.

Click “Your drive” > Technology - Basic
positionier - Limit
Select the “Traversing range limitation” tab

Set the limit of the software limit switch to
5,000,000 and -5,000,000

25.

Click “Your drive” > Technology - Basic
positionier - Limit
Select the “Traversing profile limitation” tab

Set the max. speed to the nominal speed of
the motor, e.g. “30,000” for 3,000min™

Set the max. acceleration and deceleration to
“1,000”

26.

Click “Your drive” > Technology - Basic
positionier > Jog

Click Configure jog actual values

Set the actual speed “Jog 1” to -3,000
(reverse)

Set the actual speed “Jog 1” to 3,000 (forward)

Set the position increment to “Jog 1 and 2” to
1,000

27.

Click “Your drive” > Technology - Basic
positionier > Referencing

Click Referencing Configuration
Set “External zero mark” as referencing mode

Set the approach speed to the reference point
at 5,000 and to zero mark at 3,000

Select the digital input of the external zero
mark: X132.1

Assign a reference point coordinate, reference
point shift and the max. path to the zero mark

]

When using absolute value encoder it can
be calibrated here. Referencing is then no

longer necessary

42
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No Instruction Comment/picture
28. e  Click “Your drive” > Technology - Basic ESOETIENTTI s
positionier = direct setpoint specification/MDI . —u e
e Click Configure setpoint values st ——— [ T s
. Beschisungungaovende 100 0o x — —!
e Set the speed setpoint to a max of, e.g.: " p— —
30000
Schiebien Hle
29. | e Click “Your drive” - Technology - Basic
positionier - Limit
e  Click Program traversing blocks
e Program some traversing blocks with valid
number
e
30. Connect with the target system I_
“m
31. Load your project in the target system and select

“Copy from RAM to ROM*

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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3.8

Operation of the application via HMI

The application can be easily and intuitively operated via the HMI user interface,
included in delivery. All functions are available, such as in chapter 2.5 and chapter
2.6. All relevant status messages are displayed. Four operating modes can be
selected in sequence.

Structure of the HMI surface

44

Soft keys
o F1 soft key changes to start screen
e F6 soft key changes between German and English

Left bar

e Switching drive on/off

e Acknowledging the error

e Global status messages

e  Currently pending fault code

Lower section
e Change between operating modes

Middle section
e Display of axis in the form of a bar

e Status of the software and hardware limit switches with respect to the axis and
the reference point switch

e Display of job status

o Display whether axis is currently accelerating, moving at constant speed or
decelerating

¢ Yellow fields: Possibility to enter

- acceleration

- deceleration

- setpoint speed, depending on mode

- in the MDI mode additional entry of setpoint position
e Blue fields:

- status display of actual position

- actual speed

- actual speed

Upper section

e control possibilities, depending on mode

e Jog mode:
- Jogging continuous forward and reverse
- Jogging incremental forward and reverse

CE-X9 - Positioning of a SINAMICS S110 with S7-1200 via USS Protocol
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Figure 3-1

EfipT Simulator [100%]

SIEMENS
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e
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ACK Faulk B

e Referencing:
- Specification of start direction
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- Start and abort reference points search
- Display reference status
Figure 3-2
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46

e MDL:
- Abort job and intermediate stop
- Select whether relative or absolute positioning
- Start positioning

Figure 3-3

imulatur [100%a]

SIEMENS

1j20/2010 34425 PR

Absolute [ | Relative
- positioning positioning

..... Travér:l'.n_'
o e [

e Traversing blocks:
- Abort job and intermediate stop
- Select traversing block number
- Start traversing block

- Display which traversing block is currently active and what is set in this
traversing block
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Figure 3-4
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4 Code Elements

4

48

Code Elements

The software examples are available on the HTML page from which you have
downloaded this document.

Table 4-1

No

File name

Contents

CE_x9_S7-1200_v1d0.zip

STEP 7 Basic V10.5 project

CE_x9_STARTER_v1d0.zip

STARTER project

CE_x9_UserValuelList.zip

Value list for interconnection
of EPOS
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5 History

Version

Date

Modification

V1.0

27.01.2010

First issue
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