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1 Introduction

1.1 About this Document

This manual describes the Profinet family of absolute shaft encoders, including specifications,
dimensions, software, commissioning and parameterization.

1.2 Terms, Abbreviations and Definitions

For Abbreviations according Data coding, please see Appendix A

AC PROFIdrive Application Class

AP Application Process

API Application Process Identifier

APO Application Process Object

ASE Application Service Element

(60] Communication Object

CR Communication Relationship

CRC Cyclic Redundancy Check

C-LS Controller’s Sign-Of-Life

CM Context Management

DAP Device Access Point

DO Drive Object

DO-LS Drive Object Sign-Of-Life

DP Decentralized (distributed) periphery

DSC Dynamic Servo Control

DU Drive Unit

DX Dada Exchange

FAL Fieldbus Application Layer

FDL Fieldbus Fata Link (Layer 2)

GC Global Control Telegram

GSD Device Data File (device description, input for a
bus configuring tool)

GSDML GSD Markup Language

HWR Hardware Requirements Specification

ID Identifier

Technical Manual Profinet Type O - Rev 0
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IOAR IO Application Relation

I0CS IO Consumer Status

IOPS |O Consumer Status

IOXS IOCSand IOPS

|0 Data IO Data transmitted cyclically

IRT Isochronous Real-Time Ethernet

IsoM Isochroous Mode

I/1O Input/Output

I1&M or IM Identification and Maintenance

Ky’ Position closed loop control gain factor

Kpc Position closed loop gain factor

LS Sign-Of-Life

LSB Least Significant Bit

MAP Module Access Point

MSO0 PROFIBUS MS0 AR (cyclically data exchange
between master (class 1) and slave

MSO PROFIBUS MSO0 AR (cyclically data exchange
between master (class 2) and slave

MSB Most Significant Bit

MCR Multicast CR

NC Numerical Control system with a numeric
control command set

NW Network

Pxxx Parameter (Identified by number xxx)

PAP Parameter Access Point

PBE Parameter description

P-Device Peripheral Device (PROFIdrive Base Model)

PDU Protocol Data Unit

PDS Power Drive System

Pl PROFIBUS International

PLC Programmable Logic Controller without a
Motion Control command set

PLL Phase Locked Loop (phase control loop)

PNO PROFIBUS User Organization

Technical Manual Profinet Type 0 - Rev 0
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PNU Parameter Number

PPO Parameter 10 Data Object
PROFIBUS Process Field Bus

PROFINET Process Field Bus, Ethernet based
Prm Parameter

PWE Parameter Value

RES Reserve (spare time in DP cycle)
RFG Ramp Function Generator

RT Real-Time Protocol

SDK Software Development Kit

SDR Software Design Requirements

SN Sign

SRS Safety Requirements Specification
STW Control Word

SWR Software Requirements Specification

All variables, parameters, and data used in this manual employ the LSB/MSB (“Intel””) data format.
All IP addresses in this document use host byte order.

1.3 Referenced Documents

This manual refers to the following documents:
Installation Manual

Technical Datasheet

CE Cert

PNO Certification

Technical Specification for PROFINET

Encoder Profile - Technical Specification for PROFIBUS and PROFINET Version 4.2 - March 2017
Encoder Profile - Technical Specification for PROFIBUS and PROFINET Version 4.1 —Dec. 2008
PROFIdrive Profile - Technical Specification for PROFIBUS and PROFINET Version 4.2 - Oct 2015
And referenced documents
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2 Safety, Installation and Operation Hints

Care must be taken when installing and using this product. Please refer to Manual Installation for
detailed information on safety and installation. While much of this information is repeated below,
the full, multilingual document should be used to ensure correct and safe installation.

2.1 Authorized personnel
This encoder should only be installed or uninstalled by a qualified technician, as the unit contains
sensitive electronic circuitry.

2.2 Riskofinjury dueto rotating parts

Hair, jewelry or articles of clothing may become caught in rotating shafts or other parts! Prior to
commencing any work, disconnect all power supplies and ensure that the working environment is
Safe!

2.3 Riskofinjury due to safety-critical applications

When the PS/PSM PROFINET encoder is used in safety-critical applications which could threat life or
physical condition, it is required that position related data supplied by the encoder is checked on
plausibility before being used within applications.

2.4 Risk of damage due to static electricity

The CMOS modules contained in this encoder are sensitive to high voltages, such as those that can
arise due to friction in clothing or shoes.
Do not touch connector contacts or electronic components!

2.5 Risk of damage due to mechanical overload
Rigid mounting will cause constraining forces which will permanently overload and damage the
bearings. Never restrict the freedom of movement of the encoder! Use only the enclosed sheet
metal springs or a suitable coupling when mounting the unit!
2.6 Risk of damage due to mechanical shock
Violent shocks, e.g. hammer blows, can lead to damage of the optical sensing system and the ball
bearings. Never use force! Assembly is simple provided that correct procedures are followed.
2.7 Risk of damage due to overloading

The unit may only be operated within the electrical, mechanical and other limits specified in the
technical data.
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2.8 Over-voltage

Over-voltage at the connecting terminals must be limited to over voltage-class-Il values (SELV).

2.9 Dragline mounting

Choose connecting cable carefully according the required conditions. The connectors are not
suitable for moving cable applications. For moving cable applications, fix the cable close to the
encoder. Standard Cables are not rated for dragline mounting, only for fixed mounting of the
encoder.

2.10 Component
This encoder is a component intended for mounting to other equipment (motor, machine, etc.). It is
not intended for direct sale to the end customer.

2.11 CE Mark

Manufacturers integrating this encoder into their products are responsible for compliance with CE
guidelines, and for proper use of the CE mark.

Technical Manual Profinet Type 0 - Rev 0 Pag 13



AUTOMAZIONE SRL www.hohner.it

3 General Information

3.1 Introduction

We all know that no two industrial applications are alike. That's why the Hohner PS/PSM absolute
encoder is available with an incredible array of different options and features, including

22-bit single-turn resolution. But what if our standard variants don’t meet your needs? Then Hohner is
able to offer custom versions to fulfill your requirements! Extended temperature range, greatly enhanced
shock and vibration ratings, and custom shaft sizes and shapes are just a few of the features we’ve
provided our customers recently. This flexibility makes the Hohner PS/PSM one of the most versatile
encoders on the market, in addition to being one of the most robust.

Now the PS/PSM product line has been expanded by the addition of the popular PROFINET interface.
Use of systems employing this open, high performance Ethernet-based system continues to grow
rapidly. By offering the PS/PSM with PROFINET, users can now integrate one of the best absolute
encoders on the market with virtually any system using PROFINET. This simplifies the design process
and ensures reliable communications.

3.2 Fields of Application

The field of application for this encoder is industrial processes and controls. Examples of
applications include packaging machines, injection molding machines, wood processing machine,
assembly and handling technology, conveyor technology, printing and paper machines.
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4 Installation and Operating

4.1 Installation Overview

Initial installation of the Hohner PS/PSM PROFINET absolute encoder should be accomplished by
following Installation Instructions, This document provides valuable information regarding safety,
encoder mounting, wiring, etc. Please be sure to keep operation of the encoder within the
electrical and mechanical limits specified by Hohner, as shown in this and other Hohner
documentation.

4.2 Initial Setup

Your Hohner PS/PSM PROFINET absolute encoder comes from the factory ready to install with the
default PROFINET parameters and settings (6.5.1.2). Should you wish to change these parameters
and/or settings, please refer to the following portions of this manual. Please note, however, that
certain reset commands will reset any special parameters and/or settings that were changed at the
factory back to their default values. Care must be taken to avoid accidentally changing desired
settings while programming.

4.3 Bus/Power Connections

The Hohner PS/PSM PROFINET absolute encoder supports the 100BASE-TX variant of the |[EEE
802.3 standard. 100BASE-TX uses shielded twisted-pair copper cables with two pairs of wires.
Cables of categories CAT 5, 6 or 7 can be used. M12 connectors are used, in keeping with the
industrial applications in which the encoder will be used, and due to the connectors’ excellent
environmental protection provided by this connector type.

The maximum distance between two nodes is limited to 100 meters.

Note, however, that IP67 and higher protection ratings are contingent upon the use of an
appropriately rated mating connector/cable assembly which has been properly installed by the
user.

Connections are made with three (3) M12 connectors. The connectors have the following pinouts.

1 TxD+ UBin TxD+

2 RxD+ N.C. RxD+

3 TxD- 0Vin TxD-

4 RxD- N.C. RxD-
Shield Shield V Shield ¥ Shield V

()

M12 connector, D-coded | M12connector, A-coded | M12connector, D-coded

1 shield connected to encoder housing

Table 1: Connector Pinouts
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4.4 LED Interpretation

The table “Communication and Power LEDs” explain the states of the Communication LEDs
(MOD, NET, P1 and P2) and Power LED of the PROFINET. The location of the LEDs is as
shown in Figure 1.

The LED are not visual with Explosion proof or diverse customer-specific enclosures
&

T

T

Figure 1: PROFINET Connector/LED Locations

The LED Indicator States are defined as follows. (Green indicates LED lit, white indicates LED off.)

| Off: LEDis not illuminated at all.

T On: LEDs illuminated continually.
[ & W I ® Blinking: LED flashes on and off continually but slowly with even spacing.

MOD Off Module inactive

Blinking Red Module-Configuration missing
(Module On Red Module-Error
Status)

Blinking Orange | Firmware-Update running

On Green Module active
NET Off Network inactive

Blinking Red Network Connection missing
(Network On Red Network active, PROFINET inactive
Status)

Blinking Orange | Firmware-Update running

On Green PROFINET active
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P1/P2 Off No Network connection to other Ethernet-Component
Blinking Green Ethernet-Component connected on this port,

(Port 1/ Port 2) Communication running
On Green Ethernet-Component connected on this port

Power Off Power supply insufficient
On Green Power supply sufficient

Table 2: Communication and Power LEDs
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5 Specification
5.1 Base Model

The Encoder profile is based on the PROFIdrive profile [1] and uses therefore the PROFIdrive Base
Model. Included in this profile are some general parts of the Base Model for a basic understanding.
Please refer to the PROFIdrive profile for a full description of the Base Model.

5.1.1 Communication Devices

The PROFIdrive Base Model, which is used for the Encoder Profile also, defines as basic elements the
following three classes of devices:

+ Controller: The Controller is a controlling device which is associated with one or more Encoders.
Related to the automation system, the Controller is the host for the overall automation.

+ P-Device: The P-Device (peripheral device) is a field device and the host device for the Encoder
Unit. The P-Device typically is associated with one or more Controller devices.

+ Supervisor: The Supervisor typically is an engineering device which manages provisions of
configuration data (parameter sets) and collections of diagnosis data from P-Devices and/or
Controllers.
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5.1.2 Communication Relationship

The Base Model defines the following types of communication relationships between the Devices in
an automation system:

Communication Device-Device  Communication
Relationship +— > Device

Following figure shows the Automation Devices and the defined relationships between them in the
context of the Base Model used for the Encoder profile.

P-Device - P-Device

P-Device P-Device

Figure 2: Automation Devices and their relationship
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6 Encoder Object 3D00Oh

API Object Name Description
0x3D00 | Encoder-Object (EO) Encoder-Object (EO): implements PROFINET/PROFIBUS
PROFIdrive Encoder profile.

6.1 EOIO Data

EO |0 Data contains all data transmitted cyclically between the EO and other devices (controller,
supervisor and device). The EO 10 Data is structured in the same way than DO 10 Data in the
PROFIdrive profile [1] in Signals and Telegrams. The EO telegram is an aggregation of one or
multiple Signals. For further details see the PROFIdrive profile definition and the encoder profile
specific definitions and extensions in this clause
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6.2 Standard Signals

Aseries of standard signals are defined to configure the 10 data. The signal numbers are taken from
the PROFIdrive profile [1]. See Table 13 for the list of Signals used in this profile.

Sinificance

Abbrevication

Data Type

6 Speed acual value 16 Bit | NIST_A INT16 Class 4

8 Speed acual value 32Bit | NIST_B INT32 Class 2

9 Sensor 1 control word Gl STW WORD Class 3,4

10 Sensor 1 status word Gl ZSW Class 3,4

11 Sensor 1 position actual | G1_XIST1 Class 3,4
value 1

12 Sensor 1 positionactual | G1_XIST2 Class 3,4
value 2

39 Sensor 1 positionactual | G1_XIST3 Optional
value 3

40..79 PROFIdrive profile Reserved
specific

80 Encoder control word 2 STW2_ENC Class 1,2,3,4

81 Encoder status word 2 ZSW2_ENC Class 1,2,3,4

82 Encoder preset control Gl XIST_PRESET Class 1,2
word 31 bit B
with trigger bit
included

83 Encoder preset control G1 XIST_PRESET Optional
word 64 bit C

84 Encoder preset control G1 XIST_PRESET Class 1,2
word 32 bit _B1

85..88 Encoder profile specific Reserved

89..59999 Reserved

60000..60999 Encoder vendor specific Optional

61000..65535 Reserved

Table 3: Standard Signal definitions
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6.3 Standard Telegrams

Implementation

Class | Class

|0 Data length

Outpu

Input

Semantic

81 Standard Telegram M M 4B/ 12B/6W
81

82 Standard Telegram 0 0 4B/ 14B/7W
82

83 Standard Telegram 0] 0 4B/ 16B/8W
83

84 Standard Telegram 0] 0] 4B/ 20B/5W
84

86 Standard Telegram 0] M 4B/ 8B/4AW
86

87 Standard Telegram M M 4B/ 4B/2W
87

88 Standard Telegram 0] 0 8B/ 12B/6W
88

89 Standard Telegram M M 6B/ 10B/5W
89

+ M: Mandatory, O: Optional, B: Byte, W: Word

Table 4: Standard Telegrams
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6.3.1 Standard Telegram 81

This telegram contains dictionary order possibilities making stati accessible and position data up to
32 Bit, which is mating to encoders up to resolution 12 Bit MT + 20 Bit ST or 22 Bitonly ST

6.3.1.1 Setpoint

Output Word
Offset

Signal

Function Implementation
Class3  Class 4

Setpoi | 0 STW2_ENC | 15-12 | Controller Sign-Of-Life M M
11 Reserved
10 Control By PLC M M
9,8 Reserved
7 Fault Acknowledge 0 0
6-1 Reserved
0 Preset trigger

1 Gl STW |15 Acknowledge sensor error M M

14 Activate parking M M
13 Request absolute value cyclicylly M M
12 Request set/shift of home position 0 M
11 Home position mode 0] M
10-8 | Reserved
7-0 Function Request 0 0

+ M: Mandatory, O: Optional

Table 5: Standard Telegram 81 Setpoint
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6.3.1.2 Actual value

Input  Word  Signal i Function Implementation

Class3 Class 4

Actual | O ZSW2_ENC| 15- | Encoder Sign-Of-Life M M
value 12
11 Reserved
10 Control requested M M
9,8 | Reserved
7 Warning present / no warning M M
6-4 | Reserved
3 Fault present / no Fault M M

2 NIST_VALID
1 XIST_VALD
0 XIST_PRESET_ACK

1 Gl _ZSW 15 Sensor error M M
14 Parking sensor active M M
13 Transmit absolute value M M
cyclicylly
12 set/shift of home position @] M
executed
11 Error acknowledement detected | M M
10 Reserved, set to zero
9 Probe 2 deflected O O
8 Probe 1 deflected @) @)
7-0 | Function status O] O
2 G1_XIST1 31- | Sensor 1 position actual value 1
(MSW) 16 High-Word
3 G1 XIST1 15-0 | Sensor 1 position actual value 1
(LSW) Low-Word
4 G1_XIST2 31- | Sensor 1 position actual value 2
(MSW) 16 High-Word
5 G1_XIST2 15-0 | Sensor 1 position actual value 2
(LSW) Low-Word
+ M: Mandatory, O: Optional

Table 6: Standard Telegram 81 Actual value
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6.3.2 Standard Telegram 82

This telegram adds to telegram 81 rough speed information (16 Bit)

6.3.2.1 Setpoint
For more detail please refer to Standard Telegram 81 Setpoint

6.3.2.2 Actual value

Word
Offset

Signal

Function

Implementation

Class3 Class 4

Actual 0 ZSW2_EN | 15-12 | Encoder Sign-Of-Life M M
value C 11 Reserved
10 Control requested M M
9,8 Reserved
7 Warning present / no M M
warning
6-4 Reserved
3 Fault present / no Fault M M
2 NIST_VALID
1 XIST_VALD
0 XIST_PRESET_ACK
1 Gl ZSwW | 15 Sensor error M M
14 Parking sensor active M M
13 Transmit absolute value M M
cyclicylly
12 set/shift of home position 0] M
executed
11 Error acknowledement M M
detected
10 Reserved, set to zero
9 Probe 2 deflected @) @)
8 Probe 1 deflected O ©)
7-0 Function status @) @)
2 G1_XIST1 | 31-16 | Sensor 1 position actual
(MSW) value 1 High-Word
3 G1_XIST1 | 15-0 Sensor 1 position actual
(LSW) value 1 Low-Word
4 Gl XIST2 | 31-16 | Sensor 1 position actual
(MSW) value 2 High-Word
5 G1_XIST2 | 15-0 Sensor 1 position actual
(LSW) value 2 Low-Word
6 NIST_A 15-0 Speed acual value 16 Bit
+ M: Mandatory, O: Optional

Table 7: Standard Telegram 82 Actual Value
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6.3.3 Standard Telegram 83

This telegram differs from telegram 82 in offering fine speed information (32 Bit)

6.3.3.1 Setpoint
For more detail please refer to Standard Telegram 81 Setpoint

6.3.3.2 Actual value

Input Word . . Function Implementation
Offset Class 3 Class 4
Actual 0 ZSW2_ENC | 15- Encoder Sign-Of-Life M M
value 12
11 Reserved
10 Control requested M M
9,8 Reserved
7 Warning present / no M M
warning
6-4 Reserved
3 Fault present / no Fault M M
2 NIST_VALID
1 XIST_VALD
0 XIST_PRESET_ACK
1 Gl _ZSW 15 Sensor error M M
14 Parking sensor active M M
13 Transmit absolute value M M
cyclicylly
12 set/shift of home position (0] M
executed
11 Error acknowledement M M
detected
10 Reserved, set to zero
9 Probe 2 deflected (0] 0]
8 Probe 1 deflected O ©)
7-0 Function status ®) ©)
2 G1 XIST1 31- Sensor 1 position actual
(MSW) 16 value 1 High-Word
3 G1_XIST1 15-0 | Sensor 1 position actual
(LSW) value 1 Low-Word
4 G1_XIST2 31- Sensor 1 position actual
(MSW) 16 value 2 High-Word
5 G1_XIST2 15-0 | Sensor 1 position actual
(LSW) value 2 Low-Word
6 NIST_B 31- Speed acual value 32 Bit
(LSW) 16 High-Word
7 NIST_B 15-0 | Speed acual value 32 Bit
(LSW) Low-Word
+ M: Mandatory, O: Optional

Table 8: Standard Telegram 83 Actual Value
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6.3.4 Standard Telegram 84

This telegram differs from telegram 83 in offering position data 64 Bit, means, it is needed for
resolutions above 12 Bit MT + 20 Bit ST, i.e. 12 Bit MT + 22 Bit ST

6.3.4.1 Setpoint
For more detail please refer to Standard Telegram 81 Setpoint

6.3.4.2 Actual value

~Implementation

Input Word

Data Offset Signal Function Class 3 Class 4
Actual 0 ZSW2_ENC | 15-12 | Encoder Sign-Of-Life M M
value 11 Reserved
10 Control requested M M
9,8 Reserved
7 Warning present / no M M
warning
6-4 Reserved
3 Fault present / no Fault M M
2 NIST_VALID
1 XIST_VALD
0 XIST_PRESET_ACK
1 Gl _ZSW 15 Sensor error M M
14 Parking sensor active M M
13 Transmit absolute value M M
cyclicylly
12 set/shift of home position | O M
executed
11 Error acknowledement M M
detected
10 Reserved, set to zero
9 Probe 2 deflected O ®)
8 Probe 1 deflected 0] 0]
7-0 Function status O O
2 G1 XIST3 63-48 | Sensor 1 position actual
(W3) value 3 Word-3
3 G1 XIST3 47-32 | Sensor 1 position actual
(W2) value 3 Word-2
4 G1_XIST3 31-16 | Sensor 1 position actual
(W1) value 3 Word-1
5 G1_XIST3 15-0 | Sensor 1 position actual
(WO0) value 3 Word-0
6 G1_XIST2 31-16 | Sensor 1 position actual
(MSW) value 2 High-Word
7 G1_XIST2 16-0 | Sensor 1 position actual
(LSwW value 2 Low -Word
8 NIST_B 31-16 | Speed acual value 32 Bit
(LSW) High
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9 NIST_B 15-0 | Speed acual value 32 Bit
(LSW) Low
+ M: Mandatory, O: Optional

Table 9: Standard Telegram 84 Actual Value

6.3.5 Standard Telegram 86

This telegram offers direct preset function and position data up to 32 Bit, which is mating to
encoders up to resolution 12 Bit MT + 20 Bit ST or 22 Bitonly ST as well as fine speed information (32
Bit)

This is equal to the former Siemens-telegram 860

6.3.5.1 Setpoint

Output  Word : : : Implementation
Datg Offset Signal Bit Function CIaF')ssl Class 2
Setpoint | 0 Gl XIST_PRESET_ | 31 Preset trigger M
B (MSW) 30-16 | Sensor preset value
High-Word
1 G1_XIST_PRESET _ 15-0 Sensor preset value M
B (LSW) Low-word
+ M: Mandatory, O: Optional

Table 10: Standard Telegram 86 Setpoint

6.3.5.2 Actual value

Input Word Implementation

Data Offset Signal Bit Function Class 1 Class 2
Actual 0 G1_XIST1 31-16 | Sensor 1 position actual M
value (MSW) value 1 High-Word
1 G1_XIST1 15-0 Sensor 1 position actual M
(LSW) value 1 Low-Word
2 NIST B 31-16 | Speed acual value 32 Bit M
(LSW) High-Word
3 NIST B 15-0 Speed acual value 32 Bit M
(LSW) Low-Word
+ M: Mandatory, O: Optional

Table 11: Standard Telegram 86 Actual value

6.3.6 Standard Telegram 87

This telegram differs from telegram 86 in not offering speed information
This is equal to the former Siemens-telegram 870
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6.3.6.1 Setpoint

Output  Word . : Function Implementation
Data Offset Class1 Class 2
Setpoint | 0 Gl XIST_PRESET_ | 31 Preset trigger M M
B (MSW) 30-16 | Sensor preset value M M
High-Word
1 Gl XIST_PRESET_ | 15-0 Sensor preset value M M
B (LSW) Low-word
+ M: Mandatory, O: Optional

Table 12: Standard Telegram 87 Setpoint

6.3.6.2 Actual value

Input Word signal : Function Implementation
Data Offset Class 1 | Class 2
Actual 0 Gl XIST1 31- Sensor 1 position actual M M
value (MSW) 16 value 1 High-Word
1 G1_XIST1 15-0 | Sensor 1 position actual M M
(LSW) value 1 Low-Word
+ M: Mandatory, O: Optional

Table 13: Standard Telegram 87 Actual value

6.3.7 Standard Telegram 88

This telegram differs from telegram 86 in offering 64 Bit direct Presetinstead of 32 Bit
And offering 64 Bit position instead of 32 Bit — good for higher resolutions above 1220

6.3.7.1 Setpoint

Output Implementation

Class Class
Word

Offset

Function

Setpoin | 0 G1_XIST_PRESET_ | 63 Preset trigger
t C(W3) 62- Sensor preset value Word-
48 3
1 G1_XIST_PRESET_ | 47- Sensor preset value Word-
C(W2) 32 2
2 G1_XIST_PRESET_ | 31- Sensor preset value Word-
C(W1) 16 |1
3 G1 XIST_PRESET_ | 15-0 | Sensor preset value Word-
C (WO0) 0
M: Mandatory, O: Optional

Table 14: Standard Telegram 88 Setpoint
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6.3.7.2 Actual value
Word Function Implementation
Offset Class
Actual 0 G1 XIST3 63- Sensor 1 position actual value
value (W3) 48 1 Word-3
1 G1 XIST1 47- Sensor 1 position actual value
(W2) 32 1 Word-2
2 G1 XIST1 31- Sensor 1 position actual value
(W1) 16 1 Word-1
3 G1_XIST1 15-0 | Sensor 1 position actual value
(WO0) 1 Word-0
4 NIST_B 15-0 | Sensor 1 position actual value
(MSW) 1 High-Word
5 NIST_B 15-0 | Sensor 1 position actual value
(LSW) 1 Low-Word
+ M: Mandatory, O: Optional

Table 15: Standard Telegram 88 Actual value

6.3.8 Standard Telegram 89

This telegram adds to telegram 86 dictionary order possibilities

6.3.8.1

Output
Data

Setpoint

+

Setpoint
Word : : : Implementation
Offset Signal Sl e Class1 Class 2
0 STW2_ENC 15- | Controller Sign-Of-Life M M
12
11 Reserved
10 Control By PLC M M
9,8 | Reserved
7 Fault Acknowledge O O
6-1 | Reserved
0 Preset trigger
1 G1 XIST_PRESET_ | 31- Encoder preset control M M
B1 (MSW) 16 word 32 bit High-Word
2 G1 XIST_PRESET_ | 15-0 | Encoder preset control
B1 (LSW) word 32 bit Low-Word
M: Mandatory, O: Optional
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6.3.8.2 Actual value

Function

Implementation

Class1 Class 2

Actual
value

0 ZSW2_ENC| 15- Encoder Sign-Of-Life M M
12
11 Reserved
10 Control requested M M
9,8 Reserved
7 Warning present / no M M
warning
6-4 Reserved
3 Fault present / no Fault M M
2 NIST_VALID
1 XIST_VALD
0 XIST_PRESET_ACK
1 G1 XIST1 31- Sensor 1 position actual
(MSW) 16 value 1
High-Word
2 G1_XIST1 15-0 | Sensor 1 position actual
(LSW) value 1
Low-Word
3 NIST_B 31- Speed acual value 32 Bit
(LSW) 16 High-Word
4 NIST_B 15-0 | Speed acual value 32 Bit
(LSW) Low-Word

+

M: Mandatory, O: Optional

Table 16: Standard Telegram 89 Actual Value
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6.4 OEM Telegrams

Implementation \ |0 Data length
Class | Class Class Class Output Input Semantic
2 3 4
100 | OEM Telegram 100 | O @) @) @) 4B/2W | 12B/6W
101 | OEM Telegram 101 | O O O O 4B/ 2W | 14B/7W
860 | OEM Telegram 860 | O @) @) @) 4B/2W | 14B/7TW
+ M: Mandatory, O: Optional, B:Byte, W: Word

6.4.1 OEM Telegram 100

This telegram adds to telegram 86 acceleration information (32 Bit)

6.4.1.1 Setpoint

Output Word

Data Offset Function
Setpoint | O G1_XIST_PRESET_B (MSW) | 31 Preset trigger
30-16 | Sensor preset value High-Word
1 G1_XIST_PRESET B (LSW) 15-0 Sensor preset value Low-word

Table 17: OEM Telegram 100 Setpoint

6.4.1.2 Actual Value

Input Data (\;\:?sr;jt Signal Bit Function
Actual 0 G1_XIST2 (MSW) 31-16 | Sensor 1 position actual value 1 High-
v Word
all G1_XIST2 (LSW) 15-0 | Sensor 1 position actual value 1 Low-Word
I |2 NIST B (LSW) 31-16 | Speed acual value 32 Bit High-Word
ui|s3 NIST B (LSW) 15-0 | Speed acual value 32 Bit Low-Word
€4 ACC_B (MSW) 31-16 | Acceleration actual value 32 Bit High-Word
5 ACC B (LSW) 15-0 | Acceleration acual value 32 Bit Low-Word

Table 18: OEM Telegram 100 Actual value
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6.4.2 OEM Telegram 101

This telegram adds to telegram 88 acceleration information (32 Bit)

6.4.2.1 Setpoint

Output  Word . : Function Implementation
Offset Class Class
Setpoint | 0 G1 XIST PRESET | 63 Preset trigger
_C(W3) 62-48 | Sensor preset value
Word-3
1 G1 XIST_PRESET | 47-32 | Sensor preset value
_C(W2) Word-2
2 G1 XIST_PRESET | 31-16 | Sensor preset value
_C(W1) Word-1
3 G1 XIST_PRESET | 15-0 | Sensor preset value
_C(W0) Word-0
+ M: Mandatory, O: Optional

Table 19: OEM Telegram 101 Setpoint

6.4.2.2 Actual Value

Input Data \({)vf?;(::t Signal Bit Function
Actual 0 Position (W3) 63-48 | Sensor 1 position actual value 1 Word-3
value 1 Position (W2) 47-32 | Sensor 1 position actual value 1 Word-2
2 Position (W1) 31-16 | Sensor 1 position actual value 1 Word-1
3 Position (WO0) 15-0 | Sensor 1 position actual value 1 Word-0
4 NIST_B (LSW) 31-16 | Speed acual value 32 Bit High-Word
5 NIST_B (LSW) 15-0 | Speed acual value 32 Bit Low-Word
6 ACC_B (MSW) 31-16 | Acceleration actual value 32 Bit High-Word
7 ACC_B (LSW) 15-0 | Acceleration acual value 32 Bit Low-Word

Table 20: OEM Telegram 101 Actual value
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6.4.3 OEM Telegram 860

This telegram is similar to telegram 86 and represents the former Siemens OEM type

6.4.3.1 Setpoint

Output

Word

Implementation

Offset Function Class Class
Setpoint | 0 G1 XIST PRESET B | 31 Preset trigger
(MSW) 30-16 | Sensor preset value
High-Word
1 G1_XIST_PRESET_B | 15-0 Sensor preset value
(LSw) Low-word
+ M: Mandatory, O: Optional

Table 21: Standard Telegram 86 Setpoint = OEM Telegram 860

6.4.3.2 Actual Value

Input

Data

Word
Offset

Function

Implementation

Class Class

Actual 0 Position | 31-16 | Sensor 1 position actual value 1
value (MSW) High-Word
1 Position | 15-0 | Sensor 1 position actual value 1
(LSW) Low-Word
2 NIST B 31-16 | Speed acual value 32 Bit High-Word
(LSW)
3 NIST B 15-0 | Speed acual value 32 Bit Low-Word
(LSW)
+ M: Mandatory, O: Optional

Table 22: Standard Telegram 86 Actual value = OEM Telegram 860
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6.5 Encoder Function Requirements

The encoder functions defined in this profile are divided upon four Encoder device classes, Class 1,
Class 2, Class 3 and Class 4 with the implementation requirements of the different functions
according to following Table:

Implementation

Function cl c2 c3 ca Semantic

BMP parameter access channel M M M M
Parameter control M M M M
Code sequence @) M @) M
Alarm channel M M M M
NV-RAM @) 0] @) O
Reset control @) M @) M
PROFIdrive fault buffer O 0] @) @]
Operating time 0] 0] 0] o
Scaling function 0] M 0] M
Preset control 0] M

PROFIdrive position feedback interface

o
o

Clock synchronous operation

Set/shift home position

V3.1 compatibility mode
Velocity actual value (NIST_x) O M
4+ M: Mandatory, O: Optional, C: Class

o|lg0o gL
ol gL

Table 23: Encoder Function Requirements
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6.5.1 Base Mode Parameter access channel

6.5.1.1 Encoder Standard Parameter

BMP

Byte

Bit

NE[E]

Description

Offset  Offset Type
Encoder 0 0 Code Sequence Bit 0 CW, default
Standard 1 CCW
parameter - -
0 1 Class 4 Bit 0 Disable
Functionality 1 Enable, default
0 2 G1_XIST1 Preset Bit 0 Enable
Control 1 Disable, default
0 3 Scaling Control Bit 0 Disable, default
1 Enable
0 4 Alarm Channel Bit 0 Disable, default
Control 1 Enable
0 5 V3.1 Compatibility | Bit 0 Enable
Mode 1 Disable, default
0 6 Encoder Type Bit 0 Rotary, default
1 Linear
1 0 Measuring Unitper | UINT32| O-.. Not used / visible
Revolution High
5 0 Measuring Unit per | UINT32| 1-x Encoder specific
Revolution Low
9 0 Total Measuring UINT32| 0-x Encoder specific
Range High
13 0 Total Measuring UINT32| 2-x Encoder specific
Range Low
17 0 Max. Controller UINT8 | 0-255 | Default: 1
Sign-Of-Life Failure
18 0 Velocity Unit UINT8 | O Steps / second, default
1 Steps / 100ms
2 Steps / 10ms
3 RPM
4 N”"N4
19 0 Velocity Reference | Float32 | 0-x Encoder specific

Table 24: BMP Encoder Standard Parameter
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6.5.1.1.1 Addressing

Slot: 1

+ 4+ + ++ 4+

Subslot: 1/2
Record Index: OXFFFF
Record length: 31 Byte

Interface: PROFINET Record Read/Write,
API: 0x3D00

6.5.1.2 Encoder Profile Parameter

BMP

Encoder
Profile
Parameter
Control
(65005)

Data

Offset  Offset Name Type Value Description
0 0 Parameter Init control | BitArea | O PRM
1 NV-RAM (deafult)
2 Notused
3 Not used
0 2 Parameter Write BitArea | O Write all (default)
protect 1 Read only
2 Write Controller
3 Write Supervisor
0 5 Parameter 65005 write | Bit 0 Write all (default)
protect 1 Read only
0 6 Reset control write Bit 0 Write all (default)
protect 1 Read only

Table 25: Encoder BMP Profile Parameter

6.5.1.2.1 Addressing

Slot: 1

+ 4+ 4+ ++ 4+

Subslot: 1/2
Record Index: 0x1001
Record length: 2 Byte

Interface: PROFINET Record Read/Write,
API: 0x3D00
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6.5.1.3 Encoder OEM Parameter

If specific resolution is required in a project, this could be defined here, if different encoder will be
used, which resolution differs from this value, PLC will go to Error

(Efﬁit Oﬁlstet Name 'II?;;&; Value Description
Encoder OEM | O 0 Singletur | UINT8 | 10 10 Bit
Parameter n Bits 11 11 Bit
Sensor :
Configuration 12 12 Bit
13 13 Bit
14 14 Bit
15 15 Bit
16 16 Bit
17 17 Bit
18 18 Bit
19 19 Bit
20 20 Bit
21 21 Bit
22 22 Bit
33 Real Configuration (default)
1 0 Multiturn | UINT8 | O 0 Bit
Bits 4 4 Bit
8 8 Bit
12 12 Bit
33 Real Configuration (default)

Table 26: BMP Encoder OEM Parameter

6.5.1.3.1 Addressing

Interface: PROFINET Record Read/Write,
API: 0x3D00

Slot: 1

Subslot: 1/2

Record Index: 0x1000

Record length: 2 Byte

+ 4+ 4+ ++ 4+
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6.6 Encoder Parameters

6.6.1 PROFIdrive Profile Parameter

R NV Name Description Semantic
O
C
922 O| Get | NV | ul6TigSel UINT16 | Telegram Selection
925 O| Get | NV | ul6MasterSolCtrl | UINT16 | Master Sign-Of-Life
964 R | Get | NV | tDuldent ARRAY Drive-Unit Ident DU-specific
of
ul6Duype UINT16 | Drive-Unit Type
uléSwVersion | UINT16 | Software Version
ul6FwDateYear | UINT16 | Firmware Date: Year
uléFwDateDDMM | UINT16 | Firmware Date: DDMM
ul6NumOfDo UINT16 | Number of Drive-
Objects
965 R NV | tProfilelD UINT16 | Profile ID
970 Of Set |V ul6Load UINT16 | Load command
971 O| Set |V ul6Store UINT16 | Store command
972 O| Set |V ul6Reset UINT16 | Resetcommand DU-specific
974 O Get | NV | tAccessServiceld | ARRAY of PRM-974
975 O| Get | NV | tEoldent ARRAY Encoder-ldent
of
uléVendorlD UINT16 | Vendor-ID ul6DoType
UINT16 | Drive-Object Type
uléSwVersion | UINT16 | Software Version
ul6FwDateYear UINT16 | Firmware Date: Year
uléFwDateDDMM | UINT16 | Firmware Date: DDMM
uléDoTypeClass | UINT16 | Drive-Object Type
Class
uléDoSubClass UINT16 | Drive-Object Sub-
Class
uléDolD UINT16 | Drive-Object-ID
976 O| Set | V ul6Load UINT16 | DU-Load command DU specific
977 O| Set | V uléStore UINT16 | DU-Store command DU-specific
978 O| Get | NV | tDolList ARRAY of | List of Drive-Objects DU-specific
DO-ID (1) UINT16 | Drive-Object ID
979 R| Get | NV | tSensorFormat ARRAY of | Sensor Format SENSOR-
FORMAT
tHeader UINT32 | Header Subindex: 0
u32SensorType | UINT32 | Sensortype Subindex: 1
u32SensorResolu | UINT32 | Sensor Resolution Subindex: 2
tion
u32Shiftfactor G | UINT32 | Shift factor G1_XIST1 | Subindex: 3
1 XIST1
u32Shiftfactor G | UINT32 | Shiftfactor G1_XIST2 | Subindex: 4
1 XIST2
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u32Determinable | UINT32 | Determinable Subindex: 5
Rev Revolution
u32Reservd UINT32 | reserved Subindex: 6
u32Reservd UINT32 | reserved Subindex: 7
u32Reservd UINT32 | reserved Subindex: 8
u32Reservd UINT32 | reserved Subindex: 9
u32Reservd UINT32 | reserved Subindex: 10
980 R| Get |V ParameterList ARRAY of | Contains List of
UINT16 | Parameter
60000 | R| Set | NV | fVelRef FLOAT32 | Velocity Reference
60001 | R| Set | NV | ul6VelNorm UINT16 | Velocity Norm (Unit)
61000 | O| Get | NV | tStationName SHORT- | Station Name DU-specific
STR
61001 | )| Get | NV | u32Stationlp UINT23 | Station IP-Address DU-specific
61002 )| Get | NV | abStationMac ARRAY of | Station MAC Address DU-specific
BYTE
61003 | O| Get | NV | u32StationGatew | UINT32 | Station Gateway DU-specific
ay
61004 | O| Get | NV | u32StationSubne | UINT32 | Station Subnet DU-specific
t
65000 | R| Set | NV | tPreset INT32 32 Bit Preset
65001 | R| Get |V tOpStatus ARRAY of | Operating Status
u32BlkHeader UINT32 | Block Header Subindex: 0
320pStatus UINT32 | Operating status Subindex: 1
u32Faults UINT32 | Faults Subindex: 2
u32SuppFaults UINT32 | Supported Faults Subindex: 3
u32Warnings UINT32 | Warnings Subindex: 4
u32SuppWarning | UINT32 | Supported warnings Subindex: 5
S
u32EoProfileVer UINT32 | Encoder Profile Subindex: 6
Version
u320peratingTim | UINT32 | Operating time Subindex: 7
e
u320ffset UINT32 | Offset Subindex: 8
u32MeasurUnit | UINT32 | Measuring Unit per Subindex: 9
Rev.
u32TotalRes UINT32 | Total Resolution Subindex: 10
u32VelocityNorm | UINT32 | Velocity Norm Subindex: 11
u32VelocityRef | UINT32 | Velocity Ref Subindex: 12
u32MeasurUnitM | UINT32 | MSW Measuring Unit Subindex: 13
sw
u32MeasurUnitLs | UINT32 | LSW Measuring Unit Subindex: 14
w
u32TotalResMsw/| UINT32 | MSW Total Resolution | Subindex: 15
u32TotalResLsw | UINT32 | LSW Total Resolution Subindex: 16
u320ffsetMsw UINT32 | MSW Offset Subindex: 17
u320ffsetLsw UINT32 | LSW Offset Subindex: 18
65002 | R| Set | NV | tPreset INT64 64 Bit Preset
65004 | R| Set | NV | tFunCtrl UINT32 | Function Control
65005 | R| Set | NV | tPrmCitrl UINT32 | Parameter Control
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65006 | R| Set | NV | tMeasurUnit UINT32 | 32 Bit Measuring Unit
per Revolution

65007 | R| Set | NV | tTotalRes UINT32 | 32 Bit Total Resolution

65008 | R| Set | NV | tMeasurUnit UINT64 | 64 Bit Measuring Unit
per Revolution

65009 | R| Set | NV | tTotalRes UINT64 | 64 Bit Total Resolution

65010 | R| Get | NV | u320pTime UINT32 | Operating Time

ROC: R: Required, O: Optional, C: Conditional

NV: Non-Volatile, V: Volatile

Table 27: BMP Profidrive Profile Parameter

6.6.2 OEM parameter

Description Semantic
100 R | Get | NV | tOffset UINT64 | Offset value changed by
preset function.
101 R | Set | NV tFormat STRUCT | Sensor Format User Sensor
of Format
u8Single UINT8 | Singleturn Bits
u8Multi UINT8 Multiturn Bits
102 R | Get | NV | tFreescale STRUCT
Nvd of
u32Multiturn | UINT32 | Multiturn Position
Pos
i64CorrFactor| INT64 Correction Factor
104 R | Set |V ul6FwUpdate | UINT16 | Firmware Update:
activates Firmware
Loader.
. ROC: R: Required, O: Optional, C: Conditional
. NV: Non-Volatile, V: Volatile

Table 28: BMP OEM Parameter
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6.7 Measured Value Processing

6.7.1 Position Scaling

This section contains the processing chain to calculate the position value (G1_XIST*) from raw
sensor data. Raw position in case of multi-turn encoder is defined in Formula 1.

Please notice, that the term “RawPosition“ used within the following description describes the
unscaled Position w/o Offest

RawPosition = (MultiturnValue * SingleTurnResolution) + SingleturnValue
Formula 1: Calculation of raw position

6.7.2 Preset Function

The position value of a PROFINET encoder can be changed by the use of a preset value. This allows
the encoder to be placed in any position when installed, and a preset value used to match the
position output to the desired machine position. For example, the encoder can be made to read
“0” when a machine is at its home position.

Ifit is required to store a preset value, one of the Telegrams including Presetvalue transmission
needs to be chosen (Telegram 86, 87, 88, 89, 100, 101 or 860)

the encoder saves the offset between the actual encoder position value and the position value when
the preset is applied. This offset value is then used if power is lost and then restored to ensure that
the correct position value is reported even if the encoder shaft has been moved while power was off.

6.7.3 Residual Value Calculation

If the encoder is in continuous operation and the factor between Scaled Range and Physical
Range is not a power of two, a residual error would occur if Physical Range is reached. This is
shown in Figure 3. To compensate this error - which occurs at every zero crossing of Physical
Range — an offset has to be added. The calculation of this offset is called the residual value
calculation, often used within Round Axis Applications.

]
\y

A A

Scaled Range Cilsel 1 Offzel 2

Figure 3: Errors due to non-integer multiples of Scaled Range to Physical Range
Residual value calculation is activated if “Scaling function control” enabled
The encoder saves the parameters which are needed for residual value calculation in the FRAM at

every power off. This allows detecting a movement of up to 1020 rotations in powered-down state
and correcting the residual value from the stored parameters after restarting the device.
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NOTE! The residual value logic is only functional when any unpowered rotation of the multi-turn
encoder does not exceed 1020 revolutions and when power is restored for a minimum of 11
continuous seconds while still within these 1020 rotations.

6.7.4 Speed Calculation

Raw speed is calculated as difference of the raw position values per integration time, as shown in
Formula 5:

RawSpeed = —-———-——--——-—-——-———--—--——--—-—--— - - ———————————————
IntegrationTime
Formula 5: Calculation of raw speed in unscaled measuring units

IntegrationTime will be automated chosen in respect of the actual speed

NOTE! The resulting scaled speed must fit into the data format, chosen with Telegram
Please choose Velocity measuring unit appropriate!

Due to quantization of position values, a leap in speed values is possible at slow speeds as shown in
Figure 4.

- N BN AN .

Figure 4: Leap in speed values
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7 Startup procedure
Asan aid for the use of standard ProfiNet-tools, there is a so-called GSD file (electronically data

sheet) with device master information. It is available by download from our Internet homepage. The
GSD(ML) file contains the available encoder parameters.

7.1 Example for configuration with STEP7/TIA v15
7.1.1 Startup RT-Mode

7.1.1.1 Startup program

= Start Program

TIA
H15

TI& Paortal %15

Figure 5: TIA-Portal-Icon

7.1.1.2 Selector create aproject

For adding a new device, first open an existing Project or create a new project:
=>Click “create new project”

44 Siemens

Create

@ Open existing project

@ Create new project

@® Higrate project

Figure 6: Dialog for to select a project
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7.1.1.3 Add and configure device

Within a chosen project, select the Devices:

= Select desired S7-CPU

Add new device

Devices & ® Show all devices Device name:
networks

. Add new device H

'rj. Controllers
» I"-_[. SIMATIC 57-1200
3 5. SIMATIC 57-1500
Controllers » I—j. SIMATIC S7-300
» I‘_[‘. SIMATIC 57-400
3 I'j. SIMATICET 200 CPU
4 E Device proxy
Hml
Figure 7: Dialog Select desired S7-CPU
= choose S7-CPU according your available hardware
= add S7-CPU in double-clicking on the right type
Device narme:
[FLC
] s (Al B o
« | il Controllers Ead Device:
v [F SIMATIC 57-1200
~ [ SIMATIC 57-1500
- [
Controllers L cFu

v (i CFU 15111 PN
v [ CPUTS11C1 PR

I" CPUTST2C-1 PR
v i CFU1512C-1 PN

Article no: | 6ES7 512-1 CKOO-0AB0 |

» [if CPU 15131 PN
» (il CPU 15152 PN
» (il CPU 1516-3 PNIDFP
v (I CFU 1517-3 FRIDP Description:

HHal
Q » rj. CFU 15184 PNIDF CPU with display work mermaory 250 KB code

Wersion: |\-’2.D |v|

» rj. CFU 157 84 FN/DF QDK and 1 MB datg,‘ 48 ns bit instruction time; 4-
= stage protection concept, technology
» @ CPUTSTTRT PR functions: motion contral, closed-loon control

Figure 8: Selection Hierarchy
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= New CPU added!
= Switch to CPU in Device-View

Project Edit View |Insert Online Options Tools Window Help Totally Integrated Automation
S Hswvepoier & X HE X 0ot IMEER F coonine F cooine fo MM % 1 [= PORTA
ACURO_RT » 1511 C-1 PN [CPU 1511C-1 PN]
Devices | 1, Network viewmesilll} Device view
e ? | de [snctmicruisiicimiz] & B ][] Q2 =i | [ Device overview
21 ). Module
¥ ] ACURO_RT E
& Add new device E ~ 1511¢1 PN 5
533 Devices & networks AISIAQ 2.1
~ [ 1511 G1 PN [CPU 151... o [ [ DI16/DQ 161
IIY Device configuration s San .
@/ Online & diagnostics 2 e e e e i
¥ Parameters Hscis
» I Program blocks HsC_4
» [ Technology abjects H3C.S =l
» [ Exteral source files HSC_6
» @ PLCtags L Pulse_1
» g PLC data types I Pulse_2
» [ Watch and force ta... ks Siisets
» (&) Online backups Pulse_4
» [ Traces » PROFINET interface_1
» [, Device proxy data
oy Program info
L¢ PLC supervisions &
E] PLC alarm text lists
» L@ Local modules
» [ Ungrouped devices
» [4§ common data
» [5]) Documentation settings
» [ Languages &resources ~| [v]
» i Online access <] [>] [100% ] —5— E (<] m ] B
LU e R Do |g Properties T_i..lnfn yﬂL‘ Diagnostics ‘
| General [ Cross-references | Compile |
[3][2.]@| [ show sl messages [~
! Path Description Goto |7 Errors  Wamings  Time
B

Figure 9: Device-View

7.1.1.4 Addnew devices to device catalog by GSD(ML)
= Select Manage GSD menu (install new GSDML)

Froject Edit  View Insert  Online  Options  Tools  Window  Help

3F (% B save project &b M i5| ] ¥ Settings [

I Support packages .
Jm Manage gener ion iption fi

Start Autornation License Manager —

Il
e
(i

ﬂ Show reference text

Ll Glabal libraries b

> ] ACURO_RT
B Add new device
o Devices & networks 1571 C1 PN
~ [ 1571 C-1 PN [CPU ST CRUTSTIC PN
[IT Device configuration
4| online & diagnostics

"% Parameters

Figure 10: Options-Selection Box,
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You need to have the Hohner-GSD(ML) available, i.e. per download from our website,
= install GSDML in managing GSD files dialog
= Select "..." to choose GSD(ML) folder/file for installation.

Manage general station description files

Source path: enslAutomationiFortal %1416in I:‘

Content of imported path

D File Yersion Language Status Info
(<] | [<] ] | —

#1
Delete || Install || Cancel | |i"|“f

[l s @] oy =

Figure 11: “Manage general station description files” - dialog-Box

= Select GSDML directory:
= Selectdirectory where GSD(ML) is located (for installation).

v wa gsdml QAWBOXSVR) (G:)
GSDML

Figure 12: Detail of Folder View

= Select checkbox of GSD(ML) to install this file

"Manage gener- station description files

DIF' E Version Language Status Info

FrsDMLY2.35..... V2.33 English, Ge... Notyetinstalled Decentraliz...

3]

Install H Cancel 1

Figure 13:
Visualization of Content of imported path
= GSDML installation successful
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= Close dialog =>Hardware Catalog will be updated

Manage general stabh.>n description files

Installation result
I Message iy
0 Installation was cormpleted succesNgly.
| Save log | | Install additional files | E Close ;

Figure 14: Installation result Dialog-Box - to be closed

= Goback to Devices & networks
= OpenHardware Catalog at the right edge of the main window (create encoder project)

Zro]ej';t Edit. w Insert Online Options Tools Window Help Totally Integrated Automation
Cf T SEe o X D 5 M E 2R ¥ soonline & e g M ¥ T PORTAL
ftec ACURO_R Devices & netwo
Devices ‘; Topology view Hjﬁ Network view l@ Device view ‘ Options (E2]
x
&% Network 1% Connections * =} Network overvi{ < | » o
2
£
g
v (] Ad B
" . 2
B Add new device 2
s et . > 1511 C1PN 7 . T
o Devices & networks . ‘1 o [ Filter  Profile: [ <All> IS
~ [/ 1571 G-1 PN [CPU 151... [EAHIES » @ Controllers &
JIY Device configuration » [ Hm L)
W Online & diagnostics » (@ PCsystems 9
% Parameters » [ Drives & starters o
A . g
» g Program blocks 4 ‘a Nelwofk campOnEns g
» [3 Technology objects » [ Detecting & Manitoring =
» g} Extemal source files B » L Distributed 110 S
» [g PLCtags b » [ Power supply and distribution 2
» [ig PLC data types = » [ Field devices =
» [ Wetch and force ta > » [ Other field devices =
» & Online backups g
» [ Traces @
» [§§, Device proxy dats |—
Frogram info (]
2 PLC supenvisions & =
E] PLC alarm text lists )
» [ Local modules 2
» Bt Ungrouped devices
» [g§ common data
» [5]) Documentation settings
» [@ Languages & resources [v]
>l Online access <[] 5] [100% B ——y— @ c]u] [>
» [ Card Reader/USE memo) .
= = |d Properties |} Info @[ % Diagnostics |
‘ General i) “ Cross-references H Compile ‘
[©][ @] showiimessages 5|
! Path Description
<] w J[>] v
v [ Details view Device: b
Name
< ] ] [> anicleno 2

Figure 15: Main Window
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= Select encoder from hardware-catalog within “Other field devices”

= Choose “Encoder Standard” for full version.
If not working, i.e. in case of older PLC-versions, choose “encoder No PDEV”

» U@ Field devices
v [ Other field devices
» [l Additional Ethernet devices
~ [ 1§ PROFINET 10
» [ Drives
v [/l Encoders
v [ Hohner
~ [ Hohner Encoder
v [ Absolute Rotary Encoder
[l Encoder No PDEV
[ [encoder stenderd
» [l SIEMENS AG
» :m Gateway
» [ Ident Systems
4 :El Sensors
» [/l PROFIBUS DP

saueiqr & H syse| k{nb”

v | Information

>

Device:

[l

o

Figure 16: Path to be selected in Hardware Catalog

= Paste Encoder into project by double-clicking on “Encoder Standard”
This draws the selected encoder (ACURO) into network-view

Project Edit  “iew Insert  Online Options Tools  Window  Help
3 (W] saveproject 3 ¥ ) 3 X D2 S MG DR § coonline ¥ cooiine Sz A IE x ]
Projekt1l » Devices & networks

Devices |E'? Topology view ||ﬁg‘h Network view IY Devi

B ¢ nemwork| {4 Connections w % (0] A [ ] Networkoy

— E t{ Device

¥ ] Projektl sl - 57
B Add new device v

G5O

3

o Devices & networks PLC_T acurod il o -
.................................................................... p
~ [ PLC_1 [CPU1211C DOOCE. CPUT2TC Encader Standar m

Mot assighed

Y Device configuration
ﬂ Online & diagnostics
» g Frogram blocks
» [ Technology objects
» External source files
» [ g FLCtags
» Tﬂ PLC data types

Figure 17: Network view

= Assign PROFINET Master
= Click on “Not Assigned” and select master for this device
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Or just draw a line between the small green boxes

ACUr O
Encoder Standard

8 y-.
MESEIEM 10 controller
1511 C-1 PR.PROFIMET interface_1

Figure 18: Detail in Network view with dialog box

= Master assigned:

|E Topology view ”EE‘& Network view

PLC_1
CPU1211C

b‘f Metwork nn Cohnections |HMIc0nnectinn |v| T‘uj % e ' :_f'. N

I 10 system: PLC_T.PROFINET I0-Systern (100}

[A]

acuro

FLC 1

Encoder Standard m

PLC_T.PROFIMET 10-Syste ... )-j

=

Figure 19: Network View showing Encoder assigned to Master (S7CPU)

= Create Topology, in “Topology view”, using the exact ports, to be used:

MAHE ¥
i ]

1577 &1 P
CPU1S11C-1 PN

=] oWl gu]

Encoder Standard
151171 -1 FM

Figure 20: Topology-hierarchy shown in window
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= Connect ports in drawing line between meant ports
= Picture must beidentical to real cabling!

ACURO_RT » Devices & networks

157171 <1 P
CFU 1511C-1 P

ACUrD

Encoder Standard ﬁ
15171 -1 B ’

Figure 21: Graphical connection drawn

= Ports connected, topology created:

ACURO_RT » Devices & networks

157171 C-1 PR ACUrD

CRI1511C1 PR Encoder Standard ﬁ
1511 -1 P _

Figure 22: Window showing finished configuration
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7.1.1.5 Configure Encoder

= Switch to device-view (ACURO); by double-clicking ACURO Logo:

\

Project  Edit  Miew |nsert

OF [ hEH ssveprojecr & M = E X M 5 06 E

Online

Optiops  Tools  Window  Help

Devices

ACURO_RT » Ungrouped devices » acuro [Encoder Standard]

\

ﬁ' Go online ;gq 5o offline

ﬂﬂu.

2/l
=8
B

¥ ] ACURO_RT
‘:" Add new device

EE-U Devices & networks

I]'f Device configuration
5 Online & diagnostics
E"Parameters

_r:;:; Frograrm blocks

[ Technology objects
External source files

i Tm 15717 -1 P [CPU 151..

ﬁﬂﬂ' |acurn[EncoderStandard] |v| j:i] 3 ::f::

&

p_a FLC tags
[ FLC data types
I

* v v v w

Figure 23: Device-View

= Change device-name if necessary:

v iy acuro

Figure 24: “General”-Tab in Device-view

< | [100% v
&l Properties
J General || 10 tags || System constants || Texts |
b General I G I
b PROFIMET interface [1] enera
Identification & Maintenance
Hardware identifier Mare: m
| Authar: |user
: Comment:
»
Rack: D |
Slot: |E| |
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= Configure IP-address:
= Select Configuration-window “Etherpet Addresses”

(<] (5] [100% M —v— o
[l Properties

J General || 10 tags || Sys constants || Texts |
b General Eth t add
w PROFINET intedace [%1] BIMEt andresses

General L/ Interface networked with

Ethernet addresses
=

¥ Advanced options Subnet: |PNIIE_‘I

Hardware identifier o | add new subnet

Identification & Maintenance

Hardware identifier IP protocol . .

Figure 25: “General”-Tab in Device-view

= Change Encoder-IP-Address to 192.168.0.100 (range can be fit to your needs)
Usually Master gets low number, slaves high numbers:

{8} SetIF address in the project

IF address: | 192 . 168 . 0 m
Subnetmask: | 255 . 255 255 .0 |

Figure 26: “General”-Tab in Device-view — Dialog for IP-Address setting

7.1.1.6 Configure PLC

= Switch back to tab "Network view" and double-click on S7-icon

ACURO_RT » Devices & networks

Devices = Topology vie

it
&l

e Mevwork| 11 Connections B [
I 10 system: 1577 C-1 PM.PROFINET
> _] ACUROD_RT
B Add new device
o Devices & networks : 1571 G Pl
"""" gyl

1Y Device configuration

%) Online & disgnostics
I Parameters

— 1511 C-1 PN.PROFIMET 10..
» g Frogram blocks

» [ Technology objects
» External source files
» g FLCtags

b [ PLC data types

» [l watch and force ta... ACUrD 5
» rj;, Online backups Encoder Standard é%
» nj Traces 1511 -1 P a

» [ Device proxy data

Figure 27: Network View showing Encoder assigned to Master (S7TCPU)
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Configure IP-address of S7-CPU:

= Select "Ethernet-addresses" in PROFINET interface within dialog-tab "Ge
"Properties"-dialog

neral” from

4 Portal view

Figure 28: dialog-tab "General" from "Properties"-dialog

= Set S7-CPU IP-address of S7-CPU to 192.168.0.1

Project Edit View Insert Online Opions Tools Window Help Totally Integrated Automation
3§ Save project 5 = s G BEER Go online ¥ Go offline MR 3¢ ][] [<searchinproject | G PORTAL
= proj g ol o wr 13 R U2 <) ch in project> |
ACL RO R PN [CP p
Devices & Topology view g Network view Device view | [
= lopology
. = F—————————— = = M F
5§ \3‘3 gt s capncruisica ey & OB () \Q R = Device overview o
2l 2
~ £
&S ¥ .. Module 8
~ ] ACURO_RT Al®
B Add new device \«‘\ = ~ 1511 ¢ PN —8
5 Devices & networks < S
o~ 9,\" AlSIAQ 21 S
~ [ 1517 -1 PN [CPU 157 N Cheit T
[IY Device configuration g e |y tiecsi = |
% Online & diagnostics ey =lel
3 Parameters 0 1 2 3 4 5 3 7 HSC_S °
» gl Program blocks Rail_0 R %
» [ Technology objects s |z
» External source files 3 HSC_S =
o @
» L@ PLCtags L Fulse_1
» [ PLC data types F
Fulse_2 5
» 55 watch and force ta I - Ij
o v d Pulse_3 4
» F_L’- Online backups Pulse_4 %
R g Traces » PROFINET interface_1
» (5, Device proxy data L
55 Program info LU
[f PLC supenvisions & =
E] PLC alarm text lists =
» (@ Local modules 3
» [ Distributed 1j0 4 |
» [ Ungrouped devices
» [4§ common data
» [5]) Documentation settings v| G
» [ Lenguages & resources <] wi] [5] [100% ] —y— & (<[ wm | 3]
» g Online access - — o e, =
» (i Card ReaderUS3 memory |c Properties |} Info )| %l Diagnostics
| General §| 10 tags [ System constants | Texts
General ‘ »
Ethernet =1
Ethen sses ‘ =]
Time s} nization Interface networked with
- | Operating mode ‘
<[ ] 1>y advanced options Subnet: | PNIE_T [+]
v \ Details view Web server access [
Hardware identifier
Name :
55 in the project

IP protocol

(#) Set IF address in the project

IF address: | 192

1643 . 0

Subnet mask; | 255 .

255 . 255

Figure 29: “General”-Tab in Device-view — Dialog for IP-Address setting
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7.1.1.7 Load project onto PLC

= Select menu "Online"-"Download to device"

Project Edit Wiew Insert | Online | Qptions Tools  Window  Help

13 [} save projec: S & Go online Crl+el Jine @ ¥ Goofiline |
ﬂ Extended go online...
¥ Go offline Ctrl+ b
Devices Sirnulation »
ol
| Stop runtimelsimulation
NE
™ ] ACURO_RT Extended download to dewvice...
L .
B Add new device Download and reset PLC program
o Devices & networks Download user program to Mernory Card . "
= y , i =
v L 1577 GT PN [CPUT %y Snapshot of the actual values g

I]T Jares gailg Jig "‘—‘:'/ Load snapshots as actual walues
ﬂ Online & diagna W, Load startwalues as actual values
'3 Parameters

m Upload from dewvice (softwars)

» gl Program blocks } )
= ) Upload device as new station thardware and software)...
b L Technology obje Backun f line devi
e ackup from online device
b External source
» I:a PLC tags HiI Device maintenance 4
b [ PLC data types A7 Accessible devices... Ctrl+l
-
b 5zl Watch and f .
= al_c ab” kme [ start cRU cerl+ Shift+ E
b & Online backups | pm o0 oy crrl+Shift+
b [ Traces
v [l Device proxy dat %) Online & diagnostics Ctrl+D
B8 Frogram info |

Figure 30: Dialog-window "Online"

= Select network connection (typical "PN/IE") as well as PG/PC Interface (Your network card

connected to S7 CPU), connection "Direct at slot '1 X1""

Extended download to device %

Configured access nodes of "1511 ¢-1 PN

Device Device type Slot Type Address Subnet

1511 C1 FH CFU15T1C-1 PN 131 FHIE 192.168.0.1 FMAE_1
———1

Type of the PGIFC interface: FIIE n

FGIFC interface: ﬁThmkpad USE 3.0 Ethernet Adapter |'| @
Connection to interfacelsubnet: | PRIE_1 |'| @
15t gatewray: | |'| @
Select target device: Show all compatible dewvices |'|
Device Device type Interface type Address Target device
— - FMIAIE Access address =

Figure 31: Dialog-window "Download to device"
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= Select target device by choosing “Show devices with same address”

Flash LED

Type of the PGIPC interface:
PGIFC interface:

[ PruniE

|V|

ﬁ Thinkpad USE 3.0 Ethermet Adapter

-] ©

Connection to interface/subnet: | FMJIE_1 |'| @
st gateway: | |v| @
Select target dewvice:
Dewvice Device type Interface type Address Target device
= = PMIIE Access address =

Start search

Figure 32: Dialog-window "Download to device"

= when S7-CPU found, start download in selecting found S7-CPU and clicking "Load",
if requested (and desired) store connection as default

Extended download to device

Configured access nodes of "1511 C-1 PN"

Device Device type Slot Type
1511 <1 PR CPU 151181 PH 11 FRUIE
[——— |

Address Subnet
192.168.0.1 PRIIE_1

Type of the PGIPC interface: ﬁ_PNJIE

[+
PGIFC interface: K Thinkpad USE 3.0 Ethernet Adapter [+] €
Connection to interfacelsubnet: ‘ FRIIE_1 ‘ v| )
15t gateway: ‘ ‘ - | )

Select target device

Show devices with the same address

-

[ | Flash LED

Online status information
@ scen completed. 1 compatible devices of 1 accessible devicas found.
%2 Retrieving device information

Scan and information retrieval completed.

Device Device type Interface type Address Target device
PLZ_1 CPUTS11EC1 PM PH/IE 192.168.0.1 FLC 1
= = PRJIE Access address =

Start search

[ Display anly errar messages

<))

‘ Load | | Cancel

[X

L —— |

Figure 33: Dialog-window "Download to device"
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= Load preview:

= Click checkbox "overwrite all", to overwrite all previous configurations

9 Check before loading

www.hohner.it

Status 1 Target Message Action
4 & ~ 1511 c1P Ready far loading.
1 ¥ Protection Pratection from unauthorized access
Dewvices connected to an enterprise netwaork or directly to the
internet must be appropriately protected against unauthorized
access, e.. by use of firewalls and network segmentation. Far
rmare information about industrial security, please visit
H http:ffaran siermens.comfindustrialsecurity
(] » Device configurat.. Delete and replace systern data in target Download to device
(] » Test and cornrnis...  Modules with active test and cornmissioning function can preve.. Accept all
0 » Software Download software to device Consistent download
0 ¥ Additional inform... There are differences between the settings for the project and t... E Owerwrite all
(] Text libraries Download all alarm texts and text list texts Consistent download

| Finish

Load

Cancel

Figure 34: Dialog-window "Load preview"

= Load results
= Click checkbox for "Start all" and click on "Finish"

Load results

9 Status and actions after downloading to device

Status | Target
W & v sncien

Message

Downloading to device cormpleted without error.

1 b Start modules Start modules after downloading to device.

Action

M startall

Figure 35: Dialog-window "Load results"
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7.1.1.8 Create Online connection

= click on "Go online"
and, if requested, configure your connection again like described above

"'11"1 Siemens - C:WUserswsenDocumentsviutomatisierungWCURO_RTW.CURO_RT

Project Edit Wiew Insert Online  Options Tools  Window Help

F (N seveproject B X B B X D TG R & soonline| @ Go offline

Go onling
ACURO_RT » Devices & networks
Devices

> ] ACURO_RT
Ei ~dd new device
Eﬁh Devices & networks 1577 C-1 PR AcUro -
« [ 15711 &1 P [CPUST . PHASTTE PN Encoder Standard ﬁ
1511 C-1 PN

Y pevice configuration
ﬂ Online & diagnostics

F

ﬁParameters

Figure 36: selected button “Go online”

= Online connection established
= Configuration successful, if all connections and devices are marked green

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
(5 (hEl seveproject @ X 18 B X D (e 5 MG E @ F coonline @F coofine fp I8 I 3¢ =) [[] [Seorchin projecs | W PORTAL

|| Devices | | Topology view g Network view  [[If Device view | |E4!
& (=) e = (M| [i7 =
[ e H(E /s = Topology overv| « [ » |2
& :

~ [ Acuro.kr [*) I 92 Device fport =
I Add new device " ~ 571500/ET200... | &

ok Devices & networks DG acue 9 s

- e & = v IS CGIPN |8

< T3 1517 61 PN [P 1 @ cursteim Er,‘mders,mn q =
I Device configur. P Fort_1 =

% online & diagno... “ Pori2 | %

37 Parameters I v GSD device. 1|2

» I Program blocks o veowo |3

» [ Technology obje ~ PNHO z

L 2 g

» [ Extemnal source 7 Forl |5

» (@ PLCtags [ ] 1 Port 2

» (g PLC data types I8 =

= 8 =

52! Watch and force ke g

» [ online backups 2

z

Figure 37: Main window
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7.1.2 Configure Data-Format: Assign a Telegram

After Implementing the Encoder into a network, the data which would needed to be transmitted
needs to be chosen.

Therefore, different Telegram styles are predefined (see Chapter 6.3 Standard Telegrams or 6.4 OEM
Telegrams). Within these telegrams, it is defined, which data (Position, Speed, ...) in which format
would be submitted.

According the requirements of the application, one of the described telegrams would need to be
selected. The following procedure describes, how to assign the chosen telegram within the project.

7.1.2.1 Configure Network
= Open Network view after executing procedures described above

(choose “Configure network” in Portal-view)
= Double-Click ACURO-Symbol

N

Project Edit Wiew Insert  Online  Optior gols  window  Help
. Totally Integrated Automa
j 3 H Save project a x, 35 5 ¥ k)_ ' ‘=nJ|I m m EJ ',?r ﬁ Go online &Q‘ Go offline ﬂuh? L P

Projectl » Devices & ~tworks

Devices 1"|||l

NN —
ﬁ j’ ﬁ_{l Metwork, uu Connections |HMI co v :_". J Metwork overview C
~
- Proiectl E w Dewvice
_-“TJECI E * 57-1200 station_1
Add new device B
boOPLCT
ﬁﬂ-u Devices & networks PLC T AcUro .
> T PLC T [epl 927496, CPU1211C Encoder Standard a G5D-Geraet_1
= = b acuro
u'f Device configur FLC1
% Online & diagn...
-
» g Program blocks 'W‘

» [ Technology obj...
4 External source...
» [4 FLCtags

» [ PLC data types

» (52 watch and forc...

» [ Online backups

Figure 38: Network-View
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= Open up in Hardware Catalog — “Submodules”
= Select the mating Telegram, i.e. here shown “Telegram 84”

7

= Draw it into the device-view in empty line below “Modul Access Point

ped devices » acuro [Encoder Standard]

|§ Topology view "ﬁ—gh Metwork view "I]T Device view | Options _

tandard]  [+] ) R .' = Device overview g
E ¥ .. Module Rack VlCataIDg

¥ acuro a |<Search> ||E|
EFiIter Frofile:

¥ FR-IO
¥ EO Encoder-Objekt va4.2_1
, 1 = ~ [ Head module
Module Access Point [
+ | Absolute Rotary En
|
|

Bojejea asemprey {5

oo o o

Standard Jelegram 84, .. [l
'EI‘LV B fidard

- p_m Subrnodules
[l ~curc Telegram 100, FZD 216
[l ~CURGC Telegram 101, FZDAS
\\ Il ~CURGC Telegram 860, FZD 214
> [l todule Access Paint
\\ [l standard Telegram &1, FZD2/6
8 [l standard Telegram &2, FZD2/7
[l standard Telegram &3, FZD2/G
\l Standard Telegrarm 84, FZ02/10
[l Standard Telegrarn &6, FZD2/4
[l Standard Telegrarn 87, PZD2/2
[l standard Telegram 88, FZD4/6
[l standard Telegram &9, FZD3IS

00% [l =9 | <] i 3

|§ Properties ||"

&

sjoo} aujuQ E”

sxselwir”

sapeiq E”

i.'. Info (i) || ﬂ Diagnostics

| P | 1

Figure 39: Device View - Hardware catalog

The addresses of chosen “Telegram 84” can be seen and modified in /O addresses box
These addresses may be needed by user specific programming

- i Submod

Il ~cum

m Il ~cum
i

-
<[[m [100%

ACUR
[<] i > E o

||"_L',Infu y"ﬂ Diagnostics [l stang
[l Stand
[. Stand
[l Standg
[. Stand
[l Stang
[l Standg

rt address: |4D| | [l Stand

JGeneraI || 10 tags |

» General

» Module parameters
0 addresses

Output addresses

T T

Start address: |'I |

End address: |4 |

Process image: | Cyelic Pl -

Figure 40: Network-View — Properties - /0 addresses
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7.1.3 Configure ACURO Sensor Configuration

> select "Module access point”

wTopolugy view

|Iﬂ'g‘h Network view

”[]Y Device view

| vam | 4

[>]100% By &

Properties

lem constants “ Texts ‘

J Device overview

W .

I

Module Rack
¥ acuro 0
b PN-O (0]
EO Encoder-Objekt v4.2_1 0
Jpiodule Access FoindRE
Standard Telegram 84, ... 0

<

Info

i |

ij " % Diagnostics |

Module parameters
ACURO Sensor Configuration
Singleturn:  Real Configuration [+
Multiturn: | Resl Configuration [+
Encoder Parameter control (P65005)
Parameter initialization control: | PRM (Parametrization) [+
Parameter write protect: | Write all [=]
Parameter 65005 write protect: | Write all [+
Reset control wiite protect: | Write all =
Encoder Parameter
Code sequence: =T [+
Encoder Class 4 functionality: | enable [+
G1_xI5T1 Preset control:  disable [+
Scaling function control:  disable -
Alarm channel control: | disable [+]
Compatibility Mode ¥3.1: | disable -
Encoder type: | Rotan -
Measuring units [ Revolution: 5192 |
Total measuring range high (32
bit): |0 |
Total measuring range low (32
bit): 8192 |
Tolerated sign of life faults: :‘I |
Velocity measuring unit: | Stepsls [+]
Velocity reference value (N2/MN4
Rirnin):  3000.0000

Figure 41: Network-View- Properties - Moduke parameters
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7.1.4 Startup IRT-Mode

If Clock synchronous operation for Application is necessary, this can be realized with IRT Mode.
The following procedure describes, how to switch the RT-Installation into IRT (Isochronous Real
Time) mode

Please notice, that your S7 version must offer this feature!

7.1.4.1 Configure connection to IRT

= Open Network view after procedures described above
= Select Network view segment “PN/IE_1"

= Select Sync Domain

Project? » Devices & networks

|

: |; Topology view ||E|%h Neurk view |||]'|‘ Device view

% Metwork | 3§ Conhections |HMIcnnnem:ii1 [+ B i = _J Metwork uvervi+< »
] .
— w Dewice 1
i E ¥ S571500/ET200...
PLC_ 1 u - L] b PLC 1
CPU 1511641 P ﬁ H v G5O device_1
v N b acuro
[ <[] [1o0% [+ —9— & {<]u >
Properties Hillnfo @) Diagnostics
e A
J General 10 tags || System constants || Texts |
~ PROFINET Suffnet [ [~]
General
vDoma! anagernent *» > Syne-Domain_l
w Syncdomains
F Sync-Domain_1 E‘
b MEF domains Sync domain: |Sync.=Dc-main_'I

Cwerview isochronous mode Conmverted narme: |synu}domainxb‘l 9995

Send clock: | 0.000
Default darmain:

T = T =

E tMake ‘high perfarmance’ possible

[&] Allowes the use of fast forwarding'

A

==

Figure 42: Network-View — Properties — Sync Domain_1

= Activate “Make high performance possible” as well as “Allow the use of fast forwarding””
= Select Sync Domain

Technical Manual Profinet Type 0 - Rev 0 Pag 63



AUTOMAZIONE SRL

www.hohner.it

7.1.4.2 Configure Devicesto IRT

= Select Device” Scroll down to “IO devices”

= Change role of S7 to “Sync Master” and the role of Acuro to “Sync Slave”

General || 10 tags || System constants || Texts |

General

. » > [evice
I Domain m nagement

¥ Sync ins 10 system
w Sync-Domain_1
Device: 10 systerm
¥ MRF domains
Overview isochronous mo

T

10 devices

T vl | «a

acuro RT

1511 C-1 PM.PROFIMET 10-Systerm {100}

PROFIMET ... RT class Synchr
1511 c-1 pn RT.... Iz\ Unsyrchraniz

Sync master

ghyrole  Redundancy level

=]

DFF group

Unsynchronized

Figure 43: Network-View — Properties —10 devices

= Now, both devices are in IRT-mode

7.1.4.3 AddIRT program block

= Open Program blocks, double-click on “Add new block”
= Open “Organization Block in opened dialog-box

Project  Edit Insert  Online  Options  Tools  Window

CF Y seveplier & X =2 A X D2 MG E R § coonline

¥ coofiine e RIE 2 H |

Devices

j ﬁ—f Metwork un Connections
¥ ] ACURO_IRT
B Add ned device
oy Deviceda: netwarks
- [ 1511 ¢ Pr[crU . Marne:

[>]

151151 |

HMI connection

remenr Add new block

I]'f Devife configur... |Main_'|

% Onlige & diagno.. i
iy eters

« |5 Frogram blocks ﬁ
‘t»‘\dd newy blocﬁrﬂ (6]:]
4B Main [0B1] s
4 P_ﬁ Technology obje..
] rﬁ' External source —

Encoder St Organization
151124 P block

4 Program cycle

4 Startup

& Tirme delay interrupt
& Cyclic interrupt

4 Hardware interrupt

Language:

Murmber:

= o "

Figure 44: Project tree —Devices + Dialog-Box “Add new block”
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= Choose “Synchronous Cycle”-Block

Add new block

Matme:

|Synchrnnnus Cycle

0

i

Prograrm cycle Language: STL -
Startup

. . Mumber: &1 =
Tirne delay interrupt | m
Qrganization Cyclic interrupt () Manual
block WHardweare interrupt (® Automatic
B & \irme error interrupt
3 Riagnostic errar interrupt
% & ALl or plug of modules Description:
$ Ry ck or station failure . ) .
: - Using the isochronous mode interrupts you
Funetion block & Frpgramming error can statt the subprograms isochronously to
& 10kceess error the DF cycle or PM send clock.
B Timge of day

' & Y nterpalator
EC B MC-kerio

Function & M TS
& Synchronous Cycle
B Status
r 4 Update
BB $8 Frofile
Data block
mare...
b |hdditinna| information
[ Add new and open l Ok 1 | Cancel |
Figure 45: Dialog-Box “Add new block
= Program-block inserted as STL-block
7.1.4.4 Configure port
= Choose “Device configuration” in double-click on
Devices f/
[& g [FLC T [cPUTSTICT PN] v gl B E
> 7 Project]

B Add new devfte
ﬁE-t, Devices Srftworks

- [ P 51161 ]
nf Device configuration 100 0 !
%/ Online & diagnostics = Rail_0
= r;i:. Prograrm blocks
ﬁAdd new block Tl Im 100% -

Figure 46: Project tree —Devices
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= Choose Port-X1 within “Advanced Options”
b HSCS N [ ] Activate this high-zpeed counter
¥ HSCH I
Operating mode
m [d Propert
J General || 10 tags || System constants || Texts
b General [~ ] Port [X1 P1 R]
= 3
w PROFINET interace [x1] o
General > > General
Ethernet 4ddresses
Time synchronization

Operatingynode

Marne: |P0rt_1

+ Advanced pptions Authar: | user

Interfack options

i Comment:
Media rddundancy

b Real i€ settings

General

Fort interconnec..,

Fort options » > Portinterconnection

Hardware identifier
» Faort[X1 P2 R]

Local port:

Web server access Local port:

1511 &1 PMIPRGFIMET interface_1 [1]\Part_1 [<1 P

Hardware identifier
b AlSIAD 2 [¥10]
b DITE/D0 16 [X11]

Mediurn: |C0pper

Cable name: |—

Figure 47: Device View — Advanced options - Local Port

= If required, set Boundaries within Port Options

J General || 10 ta-gs-\ || System constants || Texts |

b General ~ i
Fort options

w PROFINET interface [X1] Tl >

General Activate
Ethernet addresses

Tirne synchronization E Activate this portfor use
Qperating mode

w Advanced options Connection

Intetface options

Media redundancy Transrnission rate / duplex: | Automatic

} Realtime settings
= Fort [%1 F1R]

D Monitor

General

Port interconnec...
oundaries

Hardware identifier
w Port [1 P2 ] E End of detection of accessible devices

General E End of topology discovery

T ol | <a

Part INtersannec. . [w End af the sync domain

Fatt options L

Enable autonegotiation

Figure 48: Device View — Port options — Boundaries
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7.1.4.5 Verify Configuration

= Verify, if S7 is assigned as Sync-Master

J Devices |

ACURC_IRT
f Add new device

EE,, Devices & netwaorks

> [ 1511 ¢ P [CPU ..
[l'f Device configur...

% Online & diagno...

ﬁ Farameters

rj;, Online backups

-
25 Traces

- v T wwT ww w ow
“llijj
=
=
(]
o
@
o
o

208 Program info
Lo PLC superdision...
) PLCalarm text ...
» [ Local modules
» [ Distributed 10
» I Ungrouped devices
E:'.' Global security setti...
[g§ common data
e .

- v

|
p_u; Device proxy data

b HSC1

b Real time settings. -~
~ Part [¥1 F1 R]
General
Port interconnec...
Port options

v Hardware identifier

|~ » HsC2 GBEt
b HSC3 N Enable
b HSCA L
» HSCS N [ Activate this high-spee
b HSCE il
Operating mode
J General || 10 tags || System constants || Texts
» General [ a—" -
. = | » Realtime settings
w PROFIMET interace [%1] g
General P
> » |0 communication
Ethernet addresses
Time synchronization
Operating rmode Send clock: | 1.000
w Advanced options
Interface optians > »  Synchronization
Media redundancy

~.

Sync domain:

Synchronization role:

: | RLIRT

Sync-Domain_1
Sync master

Figure 49: Device View — Parameters — Real time settings

7.1.4.6 Install Realtime setting for Encoder

= Connect ACURO-Telegram with Synchronous-block “Synchronous Cycle”

* General

Catalog information

I tModule parameters
Module failure

IO addresses

Hardware identifier

General " 10 tags " System constants || Texts |

IO addresses

Input addresses

Start address

End address

Organization block:

Frocess image

dresses

art address

Organization block:

Frocess image

124

EES

[]1sochronous mode

: |Synchronousq’cle

. |[PP1

:[zs

EFE]

[]1sochronous mode

. |[PP1

Figure 50: Device View —Module Parameters — Output addresses
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= Chose “Synchronous Cycle” in Dialog-Box

[}
KO addresses | I
— {Mone)
Input addresses — {Automatic update)
2 Main [OB1]
Start address: B/E ronaus
End address:
Organization block:
Process image:
Output addresses
Start address:
End address:
B Add new
Organization block: | Synchronous Cycle |
Frocess image: |PIP‘I |

Figure 51: 1/0 addresses — organization block - dialog-box

= activate synchronized actualization for Ipput and output

JGeneraI ” 10 tags || System constants ” Texts ‘

» General

b Module parameters
o addresses
Hardware identifier

r /A A
/ /

YO addresses

Input addresses

Start address
End address
B Isochron ode

Organization block: | Synchronaus gfftle =
=

Frocess image: |FIF 1 V 4 =
[ J

Output addresses

Start address

End address

[¥ 150chronous made

Organization block: | Synchronous cycle =

Process image ‘P\F1 |

Figure 52:1/0 addresses —addresses

= Set both checkboxes “Isochronous Mode” for complete Slave

J General || 10 tags

H System constants ” Texts |

y
4

~ General
Catalog information
~ PROFINET interface [1]
General
Ethernet addresses
v Advanced options
Interface options
Media redundancy
des
= Real time settings

10 cycle
Synchronization
¥ Fort1 [%1 F1R]
» Port2 [X1 P2R]
Hardware identifier
Identification & Maintenance
Hardware identifier

> lsochronous mode I

[ 1sachronous mod;/

Send clock: [1.0000 ms | A
- v i
Application cycle: | 1.000 Y A ms | A
W i
TifTo values: | automatic minimugll [~
Titme Ti (tead in process
wvalyes): (0128 s
Intervals: ‘0.125 I msl
Time To {output process
veuesy (025 ) 3]
Intervals: (0125 4 ms |
Detail overview
Narme Slotfs

EQ Encoder object.. 11
EQ Encoder object.. 1/2 =]

Figure 53: Advanced options — Isochronous mode
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= Verify, Realtime-settings: RT-class should be “IRT”

ACURO_IRT » Devices & networks

‘; Topology view Hgﬂh Network view |} Device view (55
= ———— m =T
£% Network| §§ Connections [ v - J[ﬂ [CE3 = | Network nvewii: : g
(] ; 3
A = | Eeum - Device F
I 1 ACURO_I [~ encodersmndard i‘ﬁ v 571500/ET200MP .| &
Add new device tstieten »ASTIGIEN (&
iy Devices &networks B~ csp devi S
L ® evice_1 3
~ (8 1571 C1 PN [CPU ... s
[IY pevice configur. ||
i = o]
% Online & diagno... R S — = (7]
""" i =<l [ [5>][75% v] —j—— W [<[[m] [>|o
» [ Frogram blocks [c Properties  |%i}Info | %] Diagnostics | 5
» 3 obje.
r‘f i J General “ 10 tags H System constants H Texts g
» @ Exte - g
L v General 0
’ Lol FLGRRE - > Real time settings
» [ PLC data Catalog information F___
» [ Wetch orilie ~ PROFINET interface [X1] 5o e ¥
» [ Online backups General 4
il =
» (53 Traces | i;hevnetjddresses Update time 3
» (i, Device proxy data e optons . . |—
38 program info ME,"EGE options (@ calculate update time automatically (]
2 FLC supenvision Media redundancy ) set update time manually c
& FLCalomtexti.. l=2chenat o de Updste time: [ 10001 ms[-] |2
N G - e .
» [@ Distributed 10 10 cycle "N
e R e Synchronization Adap
Global security setti.. »:Porc IXT BT R]
e » Port 2 [X1 P2 R] Watchdog time
T, T E Hardware identifier
<[ ] > Identification & Maintenance epted update cycles without
<[ Detalls view Hardware identifier il 10 data: |3 [+
| Watchdog time: |3.000 ms |
Narne >
n: [SyncDomain_1 [ Domain settings |
s ORT
@ IrT
Synchronization role: | 5ync lsue |~]

Figure 54: Advanced options — Real time settings - Synchronization

7.1.4.7 Starttranslation-procedure of hardware

= Open menu by licking right mouse button”
= Start translation procedure of hardware in selecting “Compile” => “hardware (rebuild all)”

vy ] ACLIRO_RT (]
B ~dd new device
Eﬁh Devices & networks

~ [ 1511 Gyl PR [CPps

15717 &1 P
CPU1571C-1 FM

Change device

& dia Open
ters Open in new editor
bla Cpen block/PLC data type . F7

[ Technokay o . cut Crrlex
oun £ Copy CttleC

LI
k
]
» g PLCtags g Paste Cerlay'
I—\-l:
D I:'“ RLCd5Ey ¥ Delete Del 4
¥ |zl wiatch and Renarme E2
4 rj;, Cnline bag | -
Go to topology view
» |2 Traces o petegyy || System constants || Texts
. Go to network view
b i Device pr [
_W'i Frogram info = Hardware and software {only changes)
Download to device » Hardweare (only changes)

[.f PLC supervis

] PLC alarm te Backup from online device : e (rebuild all)
» r:!. Local modul ﬂ Go online Ctrl+k Software {only changes) | i T
» rj. Distributed If qu' Go offline Crrl+ M Software (rebuild all) =
B Online & diagnostics Ctrl+D Software (rebuild all blocks) | Add new subnet

= % Ungrouped devi
- % acuro [Enco "5|. Snapshot of the actual values

Software (reset mermory reserve)

TRRTINT i " 1

Figure 55: right mousebutton-menue
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= translation process done
= Solve all warnings before getting productive!

Project Edit View Insert Online Options Tools Window Help ey
Cf (Y H saveprojec & ¥ X e B MG ER S coonine  F coofiine 2 B X - ] arch in project> gl PORTAL
URO_RT » Devices & netv
|,5'3’ Topology view HEEA Network view IIY Device view (EE]
% g - -
i | &% Network 3§ Connections [Hii =) =1 TR SE;
d ] (<[] 2
~ £
= ¢ Device ]
J§URO_RT = = v 571500/ET200... | &
Add new device 8
g Devices & networks 1511 ¢ PN » ASIGIRN | g
e S / CPUS11C1 PN v GSDdevice 1 |8
~ [ 1571 GIPN[CPU ... L » acuro
.
[IY Device configur. - |
%/ Online & diagno... 5 o
l'd e
¥ Parameters [T °
» gl Program blocks — E
» [ Technology obje. = B
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Figure 56: result view of translation process

= Load project onto PLC (see procedure in former chapter)
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8 Appendix A

8.1 Data Type Coding

8.1.1 PROFIdrive Data Type coding

Name ‘ Code Description

BOOL 0x01 Logical Boolean with values TRUE and FALSE
INT8 0x02 Signed 8-hit integer value
INT16 0x03 Signed 16-bit integer value
INT32 0x04 Signed 32-hit integer value
INT64 0x38 Signed 64-bit integer value
UINT8 0x05 Unsigned 8-bit integer value
UINT16 0x06 Unsigned 16-bit integer value
UINT32 0x07 Unsigned 32-bit integer value
UINT64 0x37 Unsigned 64-bit integer value
FLOAT32 0x08 32-hit floating point value
FLOAT64 OxOF 64-bit floating point value
VISIBILE-STRING 0x09 Visible String

OCTET-STRING O0x0A Octet String

BINARY-DATE 0x0B Binary Date

TIME_OF_DAY 0x0C Time of day

TIME-DIFF 0x0D Time Difference
OCTET-STRING2 Ox1F Octet String

ZERO 0x40 Zero Type

N2 0x71 Refer to PROFIdrive specification
N4 0x72 Refer to PROFIdrive specification
V2 0x73 Refer to PROFIdrive specification
L2 0x74 Refer to PROFIdrive specification
R2 0x75 Refer to PROFIdrive specification
T2 0x76 Refer to PROFIdrive specification
T4 Ox77 Refer to PROFIdrive specification
D2 0x78 Refer to PROFIdrive specification
E2 0x79 Refer to PROFIdrive specification
C4 Ox7A Refer to PROFIdrive specification
X2 0x7B Refer to PROFIdrive specification
X4 0x7C Refer to PROFIdrive specification
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8.1.2 CIP Data Type coding

Elementary datatypes are identified using the identification codes defined in the table below:

Name \ Code  Description

BOOL 0xC1 Logical Boolean with values TRUE and FALSE
SINT 0xC2 Signed 8-bit integer value

INT 0xC3 Signed 16-bit integer value

DINT 0xC4 Signed 32-hit integer value

LINT 0xC5 Signed 64-bit integer value

USINT 0xC6 Unsigned 8-bit integer value

UINT 0xC7 Unsigned 16-bit integer value

UDINT 0xC8 Unsigned 32-bit integer value

ULINT 0xC9 Unsigned 64-bit integer value

REAL 0xCA 32-bit floating point value

LREAL OxCB | 64-bit floating point value

STIME 0xCC Synchronous time information

DATE 0xCD | Date information

TIME_OF_DAY 0xCE Time of day

DATE_AND_TIME | OxCF Date and time of day

STRING 0xDO0 character string (1 byte per character)
BYTE 0xD1 bit string 8bits

WORD 0xD2 bit string 16bits

DWORD 0xD3 bit string 32bits

LWORD 0xD4 bit string 64bits

STRING2 0xD5 character string (2 bytes per character)
FTIME 0xD6 Duration (high resolution)

LTIME 0xD7 Duration (long)

ITEM 0xD8 Duration (short)

STRINGN 0xD9 character string (N bytes per character)
SHORT_STRING OxDA | character sting (1 byte per character, 1byte length indicator)
TIME 0xDB Duration (milliseconds)

EPATH 0xDC | CIP path segments

ENGUNIT 0xDD | Engineering Units

STRINGI OxDE International Character String
STRUCT 0xA2 Struct data filed

Table 29: CIP Data Type Definitions
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8.2

ISDK Data Types

8.2.1 SHORT STRING

8.2.1.1

OxA2

TS_ISDK_STR32
Data type Description Data size
TS_ISDK_STR32 | STRUCT of Device Information 33=(1+32)
Parameters
u8Length UINT8 Length of String 1
str ARRAY of CHAR | String Buffer 32:ISDK_STR32_LEN

TS_ISDK_STR256

Datatype

Description

Data size

TS _ISDK_STR25 | STRUCT of Device Information 256 = (1 + 255)

6 Parameters

u8Length UINT8 Length of String 1

str ARRAY of CHAR | String Buffer 256: ISDK_STR256_LEN

8.2.2 TS_ISDK_SW_VER

Data type

Description

Data size

OxA2 | TS_ISDK_SW_VER | STRUCT of Firmware Information 4
Parameters
usIC UINT8 Internal Changes BYTE-0
u8BF UINT8 Bug-Fix BYTE-1
u8FE UINT8 Functional BYTE-2
Enhancement
u8TR UINTS8 Type Recognition ‘v’ BYTE-3
8.2.3 TS_ISDK_SPI_CFG
Code Name \ Datatype Description Data size
OxA2 | TS_ISDK SPI_ C | STRUCT of | SPIConfig. parameters TS_ISDK_SPI_CFG
FG
u8ChID UINT8 Channel-ID
u8MsMode UINT8 Master/Slave Mode
u8OutMode UINT8 Master:0, Slave: output
select
u8Format UINT8 Frame Format
u8ClkPhaPol UINT8 Clock / Phase / Polarity
u8DataSize UINT8 Data size
u32Src UINT8 Serial baud rate source
u32Div UINT32 Serial baud rate divisor
u8lrgMask UINT32 Interrupt handling
u8LoopBack UINT8 Loopback mode
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8.2.4 TS_ISDK_DEVINFO

Data size

Datatype

Description

tDevinfo STRUCT of Device Information | TS _ISDK_DEVINFO
Parameters
ul6VendorlD UINT16 Vendor-ID
uléDevicelD UINT16 Device-ID
uléDevType UINT16 Device-Type
u32ProdCode UINT32 Product-Code
u32ArticleNr UINT32 Article-Number
u32BoardType UINT32 Board-Type
tName SHORT-STR Product-Name TS_ISDK_STR32
tType SHORT-STR Product-Type TS_ISDK_STR32
tFamily SHORT-STR Product-Family TS_ISDK_STR32
tSerial SHORT-STR Serial-Number TS_ISDK_STR32
tOrderlID; SHORT-STR Order-ID TS_ISDK_STR32
tVendorName SHORT-STR Vendor-Name TS_ISDK_STR32
abMacAddrList 2D ARRAY of MAC Address List MAC[CNT][LEN]
BYTE CNT: 3,
LEN: 6 Bytes

Table 30: ISDK Data Types
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