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1 Product Overview

1.1 Product Introduction

The GT200-PN-EC is a protocol conversion gateway that provides a seamless connection between EtherCAT slave
devices and a PROFINET master. It can connect up to 16 EtherCAT slave devices to a PROFINET IO Controller such
as an S7 PLC to easily read and write data between EtherCAT and PROFINET. On the PROFINET side, the
GT200-PN-EC functions as a PROFINET slave. On the EtherCAT side, the GT200-PN-EC functions as an EtherCAT

master. The GT200-PN-EC gateway makes it easy and efficient to convert between these two industrial real-time

Ethernet protocols, enabling seamless integration of EtherCAT industrial bus drivers to a PROFINET network.

PROFINET

GT200-PN-EC

S7-1200 57-1500

“...

Frequency Converter

Servo Servo Servo

GT200-PN-EC

Servo Servo Servo
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1.2 Product Features

»  The PROFINET bus supports RT-level communication, while the EtherCAT bus operates in DC mode, with
both bus communication cycles at 2ms, ensuring fast response and timely data processing. A single
GT200-PN-EC can connect up to 16 drives (servo/inverter/stepper) that support the EtherCAT bus and
comply with the CiA402 standard.

»  GT200-PN-EC supports PROFIdrive profiles and can automatically perform protocol conversion from
PROFIdrive profiles to CiA402. Users do not need to understand the complexities of PROFIdrive profiles
and CiA402 protocol specifications. Controlling EtherCAT bus drives through this gateway with a Siemens
PLC is as simple as controlling multiple PROFINET bus drives.

»  Supports various PROFIdrive standard messages, including Standard Message 1 (AC1), Standard Message
2 (AC1), Standard Message 3 (AC4), and Siemens Message 111 (AC3), and Siemens Message 102 (AC4).
These five message types cover a wide range of applications, including variable frequency drives and Servo
drives. Customers can utilize TIA Portal software's function blocks or process objects without changing
their programming habits. GT200-PN-EC is compatible with the full range of Siemens CPUs, including
S7-200 SMART, S7-1200, S7-1500, S7-1500T, SIMOTION, and more. Additionally, its usage is
straightforward without the need for specialized configuration software, Siemens TIA Portal software allows

one-stop configuration.

The current list of supported drives is shown in the following table:

PROFIdrive
Manufacturer Part Number Telegrams Compatibility
Supported
IS620N
Inovance 1,2,3, 111 Full functionality
SV660N
Omron R&8D-1SN 1,2,3, 111 Electronic gear ratio needs to be set manually.
Delta B3-E 1,2,3, 111 Full functionality
ETSUN ED3L 1,2,3, 111 Full functionality
EPOS doesn’t support "Intermediate Stop"
VEICHI SD700 1,2,3, 111 The driver will be disabled After EPOS uses
"Cancel Traversing"

5
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HCFA X3EB 1,2,3, 111 Full functionality

INVT DA200 1,2,3, 111 Full functionality

Maxsine EP3E-EC 1,2,3 Full functionality
DS5C 1,2,3, 111

XINJE Full functionality
DP3L 111

MOONS STF-ECT-H 1,2,3,111 Full functionality
FM560 1,2

Kinco Full functionality
FM423 1,2,3, 111

Leadshine CL3-EC 1,2,3,111 Full functionality

123 | Heoniesurmio s o b st

Panasonic o 1,2,3, 111 Full functionality

YASKAWA 78 1,2,3, 111 Full functionality
BDHD

Servotronix CDHD 1,2,3,111 Full functionality
CDHD2

EURA SD25-E 1,2,3,111 Full functionality

HIWIN E1l series 1,2,3, 111 Full functionality

JIMC Full series 1,2,3, 111 Full functionality

Maxon MAXPOS 1,2,3,111 Full functionality

ELMO oo DRUM 1,2,3, 111 Full functionality

www.SSTAutomation.com
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1.3 Technical Specifications

PROFINET Features

Operation Mode

PROFINET IO (RT) Device

Maximum Slots

A maximum of 32 slots

Protocols

Support for standard PROFINET RT protocols

Real-Time Capability

Approximately 10ms

EtherCAT Features

Operation Mode

EtherCAT Master (Scanner)

Maximum Number of Slave (Adapter) Connections

16 Servo devices

Supported Telegram Types

Standard telegram 1 , standard telegram 2 , standard telegram 3 , and
Siemens telegram 111, Siemens telegram 102

Electrical / Environmental

DC Input Voltage T;\\llll))g tzo?:zlilfic allowed
Operating Temperature -40°F to 158°F (-40°C to 70°C)
Relative Humidity 5% to 95% RH with no condensation
Certification CE Compliant
Physical
Dimensions (W x H x D) 1.1in*3.9in*5.5in (28mm* 100mm* 140mm)
Mounting 35mm (1.4in) DIN Rail
Ethernet Port (1) 10/100 Base-T, RJ45 Connector

Power Interface

(1) 4-Pin Terminal Block

www.SSTAutomation.com
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1.4 Revision History

Revision Date Chapter Description

Added technical specifications in Chapter 1.3

Added descriptions for the USB Mini-B and
Ground Screw interfaces in Chapters 2.6 and

2.7.
Chapters 1.3 . L
> | Added Output Signal descriptions for the
V11 RevA /12024 2.6,2.7,3.2, SinaParaS function block in Chapter 5.2

5.3,7.3.7,7.3.8
Added illustrations for the Electronic Gear Ratio
in Chapter 5.3
Added control timing diagrams in Chapters 7.3.7
and 7.3.8
V1.1 12/12/2023 ALL Modified some document illustrations.
V1.0 3/22/2022 ALL First Release
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2 Hardware Overview

2.1 Product Layout

Power Interface

Ground Screw

Power LED Indicators

PROFINET Network LED Indicator

BOOTLOADER LED Indicator

i _
i>

Data Exchange LED Indicator

PROFINET Network
Communication LED Indicator

D

EtherCAT Network
Communication LED Indicator

DA-NA-00TLD
A
WAL SS

WD UCHEWOINY 1SS
uonEeOWY |SS

USB Mini-B Interface

PROFINET Interface

Reset Button

EtherCAT Interface

9
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2.2 Power Interface

The GT200-PN-EC gateway features two power interfaces that are used to accept a 24VDC input voltage: a 5.08mm
pitch screw terminal block and a 2.1mm DC barrel connector. The GT200-PN-EC can accept intput voltages between
12 to 36 VDC. Users can choose the power supply input interface that best fits their application.

Pin Function
Vi 24VDC Positive Terminal
(12VDC-36VDC)
G Negative Terminal Ground
PE Protective Earth Grounding

2.3 PROFINET Bus Interface

The PROFINET slave interface features two Gigabit RJ45 ports, with an embedded switch that allows daisy-chaining
with other PROFINET bus devices.

2.4 EtherCAT Bus Interface

The EtherCAT master interface features a single Gigabit RJ45 interface that is used to connect to EtherCAT drives.

10
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2.5 LED Status Indicators

Indicator

Status

Description

PWI1/PW2

Solid Green

Power supply is normal

Off

PROFINET network is normal

MS

Solid Green

One of the following conditions exists:

* No physical connection detected on both of the 2
PROFINET ports.

* A drive on the network has generated an alarm.

* PROFINET network error.

BT

Solid Green

Bootloader Mode

Flashing Green

Internal data exchange within the gateway is normal

EX

Solid Green

PROFINET communication chip firmware upgrade in
progress. After the firmware update is completed, the
LED indicator will resume flashing

(this feature is supported after firmware version 0.4)

Flashing Green

One of the following conditions exists:

* No physical connection detected on the EtherCAT
port.

¢ An EtherCAT drive has lost connection.

EC

Solid Green

One of the following conditions exists:

* The gateway is scanning for and connecting to
EtherCAT drives on the network.

« EtherCAT connection has been established.
Communication is in operational mode (OP Mode).

Off

No PROFINET connection to the PLC

NS

Solid Green

PROFINET connection to the PLC has been established.
Communication is operational.

www.SSTAutomation.com
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2.6 USB Mini-B Interface

The USB Mini Type B interface is defined as below:

5 4 3 2 1

N
Pin Description
VBUS, +5V

D-, Data Negative

D+, Data Positive

ID, Not Connected
GND, Signal Ground

(O, [ N L UL I B NS

2.7 Ground Screw

The GT200-PN-EC features a ground screw that can be used to provide a chassis ground for the gateway.

2.8 RESET Button

The RST button is used for firmware upgrades of the EtherCAT communication chip. Refer to
Chapter 8.2 for specific usage instructions.

12
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3 Hardware Mounting

Hang the upper slot at the back of the gateway onto the upper hook of the guide rail, then press the gateway
downward in the direction of the lower hook of the guide rail until it locks in place.

7
/
/
/
/
/
/
/
/
/
/ =
/
Z
/
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4 Getting Started - Quick Installation Guide

4.1 Hardware Installation

1. Securely attach the grounding wire to the grounding screw on the gateway to ensure a strong connection to ground.

2. Connect the EtherCAT interface of the gateway to the EtherCAT network of the servo drive. For more details about
the EtherCAT interface, refer to Chapter 2.4.

3. Connect the PROFINET interface of the gateway to the PROFINET network of the PLC. For more details about
the PROFINET interface, refer to Chapter 2.3.

4. Screw the power cable into the designated position of the phoenix terminal. It can support two power supply
inputs. The power supply voltage range is DC 12-36V. Pay attention to the polarity, as incorrect connection may
result in startup failure and damage to the equipment.

Primary Fower Supply

e +

Secondary Power Supply

e +

14
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5 Servo Drive Configuration

5.1 Working Principle and Workflow

The core functionality of GT200-PN-EC is to connect EtherCAT drives to PROFINET by converting PROFIdrive
profiles on the PROFINET bus to CiA402 standards on the EtherCAT bus. Both PROFIdrive and EtherCAT have a
wide array of messages and modes that can be used during communication.. The following table shows the mapping
relationship between PROFIdrive and EtherCAT:

PROFIDrive Telegram EtherCAT Mode
1 CSv
2 CSv
3 CSV+Touch Probe
111 PV+PP+HOME
102 CSV+Touch Probe

Upon powering up the GT200-PN-EC, it does not immediately scan and detect EtherCAT bus drives connected to the
bus. Instead, it first waits for communication between the PLC and the gateway over PROFINET. Once
communication between the two is established, the gateway learns the PROFIdrive message number and electronic
gear ratio information used by each drive.

Then, the GT200-PN-EC automatically scans the drives on the EtherCAT bus. During the PRE-OP (pre-operational)
phase, it sets electronic gear ratio information and basic configurations in the drives. Afterward, it controls all drives

to enter the OP (operational) mode, remaining in this state continuously.

It's important to note that GT200-PN-EC functions solely as a protocol converter and is not a debugging tool for
EtherCAT drives. Before using the gateway for protocol conversion applications, it‘s recommended to debug the
drives using the selected drive‘s upper-level software, addressing issues such as clearing drive alarms and configuring

control parameters.

15
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5.2 Drive Parameters

The servo drive can be configured by modifying the drive parameters in TIA Portal. The following parameters are
supported by the GT200-PN-EC gateway:

Min Max Default Units Data Data PROFIdrive
Parameter | Parameter Value | Value Value Type Access Telegrams
Number Name —
Parameter Description Supported
EPOS Max 1 | 65535 | 600 (v [INT [ NA
Accelerat%on / Maximum acceleration / deceleration for EPOS. 111
Deceleration The maximum acceleration / deceleration in rad/s>.
| | 0x100000 | /ms | DINT | RW
Slope of the ramp function generator.
P100 Ramp Generator | This parameter controls the rate of change of the ramp function 1.2
Slope generator. The change per millisecond is calculated as shown in the ’
following formula:
"(set value) / 0x40000000 * (parameter speed)"
1 65535 3000 rpm INT RO
P60000 Reference | | : | | | ALL
Speed Reference value for rotation speed and frequency.
1 | 65535 |30 lpm  [INT  [N/A
Homing Speed | Speed at which the drive searches for the homing signal. 111
(Zero Position) | speed at which the drive searches for the homing signal in EPOS
mode to return to the zero position.

Note: Parameters without a corresponding Parameter Number can be configured in TIA Portal. Navigate to the Device
View window to configure the Telegram 111 Module Parameters. See Chapter 6.1 for more details.

www.SSTAutomation.com
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Parameters can be read and written to using the SinaParaS function block in TIA Portal. The location of the function

block is shown in the figure below:

Options lEEI
[ Wat % ==H
» |Favorites E
» |Basic instructions 2'
“
? |Extended instructions
? | Technology wl
» Communication ry
“w
~ | Optional packages =
Name = | Description il
» [] SIMATIC Ident =
~ [7] sINAMICS L*_T
& SinaPos Instruction for pasition-controlled axis from .| 2
& Sinaspeed Instruction for speed-controlled axis from st... 3
3 SinaPara Instruction for acyclic readingfwriting of ma...
3 SinaParas Instruction for acyclic readinghwriting ofa p... jLLI
3 Sinalnfeed Instruction for controlling the infeed unitof ... 5_
» [ Energy Suite extensions o
ES
WDB15
“SinaPara5_DE"
SinaPara5
EMN EMNO
WI24.6 Ready— U
L L]
start’ —{Start Busyp—0
%247 Done— !
- N L) -
ReadWrite” — ReadWrite ValueRead1{— 0.0
TRAWEE ValueRead2 }— U
- n N
Para” —{Parameter Formatj— 16500
UAAWE R ErrarMNo|— 1680000
“Index” —{index Errorp—i0
YrAn30 Errorld f— O
“Valuel” —|valueWrite 1 Diagld }— 16%0000
D34
L L .
Value2" —{valueWrite2
16501 —{AxisNo
267 =—{hardwareld
17
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Input Signal Data Type Default Value Description
Start of the job:

Start BOOL 0 . . .

a 0 =No job or cancel job; 1 = Start or execute job

. Job type:

ReadWrit BOOL 0

cadvnte 00 0 = Read; 1 = Write
Parameter UINT Parameter number
Index UINT Index of the parameter
ValueWritel REAL 0.0 Value of the write parameter in REAL format
ValueWrite2 DINT Value of the write parameter in DINT format
AxisNo INT Axis number / axis ID in a multi-axis system
HardwarelD HW IO 0 Hardware ID of the module access points /

actual value telegram slot of the axis or drive

Note: To read the parameters from the GT200-PN-EC, the value of AxisNo should be set to 1.

www.SSTAutomation.com
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Output Signal Data Type Default Value Description
Checkback signal:
Read BOOL 0 .
ey 1 = Job ended or job canceled
t job status:
Busy BOOL 0 Curren .JO status
1 = Job in progress
Job completion:
D BOOL 0
one 1 = Job ended without errors
ValueReadl REAL 0.0 Value of the read parameter in REAL format
ValueRead2 DINT Value of the read parameter in DINT format
Format INT Format of the read parameter
ErrorNo INT Error number according to the PROFIdrive profile
Error BOOL 0 Active group error:
1 = Error
Status DWORD 0 15t Word: Indicates which parameter access is faulted
2" Word: Type of fault
DiagID WORD 0 Expanded communication error

ValueWritel is used for 16-bit inputs, while ValueWrite2 is used for 32-bit inputs. Similarly, ValueRead1 is used for

16-bit outputs, while ValueRead? is used for 32-bit outputs. This means that when the data size of the parameter is

16-bits, it should be assigned using ValueWritel. When the data size of the parameter is 32-bits, it should be assigned

using ValueWrite2.

www.SSTAutomation.com

19

SSTew




GT200-PN-EC
EtherCAT/PROFINET Gateway

User Manual

For example, to access the "Ramp Generator Slope" parameter using the SinaParaS function block, set the Parameter

field to 100. The Index field is used to specify which axis to access (0 for the first axis, 1 for the second axis, etc.).

The following diagram illustrates how to read and write this parameter to the second axis:

WDB15

"SinaParaS_DB"

FALSE
WM246
"Start” --

FALSE
%Mm24.7
"ReadWirite” ==

100
WANZ 6
“Para” —

1
b T AL
“Index” —

00
SMD30
"Valuel® —

o
WMD34
"Value2" —

16501
TEEDT] m—

267 =

EMN

Start

ReadWirite

Parameter

Index

ValueWirite 1

ValueWrite2

AxisMo
hardwareld

SinaParaS

ENO

Ready

Busy

Daone

ValueRead1

ValueRead2

Format

Errorto

Error

Errorid

Diagld

WDB15

"SinaParaS_DB"
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FALSE TRUE
-=0 %W24.6
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l— 16800 “Index” —
1680000 00
f— 1 6#0000 WD3O
FALSE Valuel” ——
-
1048888
16&#0000_0000 MD34
— Value2" ——
1650000 Te&01
— 1640000 16801 —
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5.3 Electronic Gear Ratio

Load Revolutions
-
N= » >
! R/l = Load Feed Travel (um or °)

Motor Revolutions

The servo motor drive can be configured with an electronic gear ratio to electronically enlarge or reduce the travel
distance of the load shaft relative to the motor shaft. The electronic gear ratio for the drive can be configured by
modifying the Load Travel Distance (LU) per Motor Revolution [LU/rev] parameter in PROFIdrive Telegram 111
(which corresponds to V90 PN parameter p29247). See Chapter 6.1 for more details.

The minimum travel distance of the load shaft is called a Length Unit (LU). The LU can be defined either in terms of

length such as 1pm for linear loads, or angle such as 0.01° for rotational loads.

LU: 1pm
Load Shaft Workpiece
B
\ | |

:[E/III// VAV AV AV AV AN AR
Pitch of Ball Screw (mm)
LU: 0.01°
Load Shaft
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The Position Factor is used to define the proportional relationship between the load travel distance (LU) per load
revolution, and the load travel distance (LU) per motor revolution input parameter.

LU per Motor Revolutiony ymotor revy = (LU per Load Revolution) iy oadrevy > (Position Factor)

The Position Factor is related to the desired mechanical reduction ratio (gear ratio), mechanical dimensions related to
the feed rate, and motor resolution:
(Motor Resolution)pyise/motor rev) % (Desired Gear Ratio)

Position Factor =
(Load Feed Rate),u/Load Rev]

Where the Desired Gear Ratio is defined as:

Motor Revolutions

Desir r Ratio = i
esired Gear Ratio = 4 T Revolutions

And where Load Feed Rate is defined as:

Load Feed Travel per Load Revolutiony,m, or *)/Load Rev]
LU DEﬁnition[(”m or °)/LU]

Load Feed Ratep y/ oad rev] =

After setting the electronic gear ratio information, sending the position command information from the controller to
the drive is greatly simplified. Additionally, since the target position command on the EtherCAT bus is a 32-bit
number, using the electronic gear ratio with EPOS function blocks for drive point-to-point positioning can increase the
travel distance.
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To streamline user operations, for certain brands of drives the GT200-PN-EC gateway automatically configures the
electronic gear ratio settings for the drive based on the gear ratio information set by the user during configuration.
However, for some drive brands, the electronic gear ratio configuration needs to be done using the manufacturer's
drive controller software and saved to the drive. The method for setting the electronic gear ratio may vary among

different drive manufacturers:

Manufacturer Part Number Gear Ratio Configuration Method

IS620N

Inovance Automatic
SV660N

VEICHI SD700 Automatic

HCFA X3EB Automatic

XINJIE DSsC Automatic

Maxsine EP3E-EC Automatic

ETSUN ED3L Automatic

Tsino-Dynatron S7S Manufacturer’s drive controller software

Delta B3-E Automatic

Omron R88D-1SN Modify P1.44 and P1.45 parameter

Panasonic ASB Modify object 6092h-01 in the manufacturer’s drive controller
A6B software and save (takes effect after reboot)

YASKAWA | 27 drive controller software and save (takes effct afe rboct)

Servotronix BDHDE Automatic

Note 1: Currently, other brands of drive products are processed without the use of electronic gear ratios.
Note 2: The method for configuring electronic gear ratios is explained in Chapter 6.1.

Note 3: Since the gateway sets the electronic gear ratio information to the drive during the PRE-OP stage when the
drive bus is in PRE-OP status, the entire system needs to be powered off and on again after modifying the
gear ratio configuration during configuration.

5.4 EPOS Homing Method

23
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When using the SINA_POS (FB284 or FB300) function block, it is required to use the drive’s internal homing
function. In the CiA402 standard followed by EtherCAT bus drives, a total of 36 standard homing methods (1-36) are
defined. Additionally, drive manufacturers can customize homing methods beyond these standards. While the CiA402
standard clearly defines the execution process for each homing method, some drive manufacturers may not fully
adhere to the standard in their implementation. Furthermore, certain servo drive manufacturers might only implement
specific homing modes.

Because of this variance, the GT200-PN-EC does not enforce a specific homing method when using the SINA_POS
function block for drive homing. Instead, it leaves the decision of which homing method to use to the user. If Siemens
111 messages are used during configuration, the user needs to configure which homing method the drive should use,
which is detailed in Chapter 6.1 of this document. When selecting the drive’s homing method, users should refer to the
application manual of the EtherCAT bus drive in use. From the supported homing methods provided by the drive,
users should choose the appropriate method based on the specific application and configure it in the device view.
Some homing methods may require external I-point signals from the drive, and users should strictly follow the drive’s
application manual for proper operation.
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5.5 Servo Drives with Special Settings

5.5.1 Panasonic

To simplify the connection to EtherCAT servos , the GT200-PN-EC standardizes the PDO mapping when connecting
to servos. However, since Panasonic servos do not support dynamic PDO mapping, the servo needs to be manually
configured in the manufacturer’s drive controller software to connect to the GT200-PN-EC.

1. Connect to the Servo with Panasonic PANATERM Ver. 6.0.

NINAS-45 ”
NINAS-ASE |LI

MINAS-ASE (- Narchz015) o 1
NINAS-ASEL DD ance |
NINAS-ASEL LINEAR

MINAS-45IT

NINAS-ASL DD

MINAS-ASL LINEAR
NINAS-ASLO4(LA4) DD
NINAS-ASL04(LA4) LINEAR
HINAS—ASHN

NINAS-ASH

MINAS-ASNDL

NINAS-ASHL DD
NINAS-ASHL LINEAR
NINAS-h&

MINAS-4A6 (V-frame

NINAS-4GEL DD
HINAS-AGEL LINEAR ™

2. Open the Object Editor.

ﬁ MINAS-AGBE standard Communication port{not in use)
FileF  DisplayD WindowW ToolT HelpH

m&mnem | @Palameﬁal Monitor EAlalm Tunmg WaveGraphlc TnaIFiun

Frequency Response
Pin Assign

Trouble Shooting
Analog Input Adjustment
Z phase search

Setup Wizard

Object Editor
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3. Enter the configuration settings for each RPDO and TPDO exactly as shown in the red boxes in the diagram
below. Then click the "EEP" button to save the settings to the drive. After configuring, restart the drive for the
changes to take effect.

Close TreeView FDS Condition [Svitch on disabled ESN Condition |
B .g_]ioooho_:ct 31{::!2: ?n"%“: Object Nane :E,f,;: | Attri Min - Max Setting Value
L ™| 1600h  00h Humber of entries v |RW | 00h-~ 20h | 07h
1400k ™| 1600h|  Oth|lst receive FDO mapped U32 |R¥  00000000h- FFFFFFFFh 6040001 0h
1C00h ™| 1600h| 02h|2nd receive FDO mapped (US2  |RW 00000000h—  FFFFFFFFh 80740020k
= 3000h l—j 1600h | csh;srd receive PDO mapped Uaz j_Rl‘ | 00000000h- FFFFFFFFh BOFFO0Z0h
; 2000k T | 1600h  0dh|4th receive PDO napped (U32  |RY  00000000h- FFFFFFFFh |  &0810020h
g;ggﬂ | 1600h | 0%h|5th receive PO mapped U3z |R¥ | 000D0D0Oh- FFFFFFFFh 60830020k
2300k ™| 1600h| 06h|6th receive PDO mapped U3Z |RW | 00000000h- FFFFFFFFh 60840020k
2400k ™| 1600k 07h|7th receive PDO mapped (US2 |R¥ | 00000000h- FFFFFFFFh 50800008k

Close Traa?iavl FDS Condition tSvitch on disabled ESH Condition |—

5411 chject

Nain | Data

| & 1000h Indsx %S.ex Object Name | Type Ahttri Min - Max Setting Value |1
£ iggg: ™| 1400h  00h Nunber of entries éua RY 00h- 20h 07h
L " 1400k 01h 1st transait FDO ma... |US2 |R¥  00000000h- FFFFFFFFh B03F0010h
L. 1C00h I 1400k 0zh 2nd transmit PO ma. 32 |RY  00000000h- FFFFFFFFh 60410010k

& 3000h " | 1400k 03h|3rd transnit PDO ma... |U32 |RY 00000000h- FFFFFFFFh|  60640020h}
- 8000kR T 1400h  0dh 4th transmit FDO ma... |U32  |R¥ 00000000h— FFFFFFFFh 806C0020h
i 1400k 05h 5th transait PDO ma... [US2 RV | 00000000h- FFFFFFFFh |  60BS0010h
ey ™| 1400k 06h 6th transait FDO ma. 32 |RY | 00000000h- FFFFFFFFh 60EA0020h
. 3200k I 1400k 07h 7th transmit PDO ma... |U32 |RY  00000000h- FFFFFFFFh £0FD0020h

4. Set the denominator of the electronic gear ratio to match the setting configured in TIA Portal.
After configuring, restart the drive for the changes to take effect.

Cloza Treg?:'l.elrl PDS Condition ISwitch on disabled ESK Cendition
411 chject

Nain |Sub

#-1000h it | Index Object Mame ?;;: Attri Min - Max .Setting Yalue
# 3000h i ; - - i

i 4000h o002k __00h Highest ¢ : O 0 |

& 5000h R ( FFFFFFFFh

5000 I 6092h| 02h Shaft revolutions 32 |RY 00000001h~- FFFFFFFFh | 000001h |
Extraction I 6098h| 00k Homing method 13 |R¥ | 80h- 7Fh | ooh |

5. Set other motion-related parameters.

26
www.SSTAutomation.com SS C@lvlvl



GT200-PN-EC
EtherCAT/PROFINET Gateway

User Manual

5.5.2 YASKAWA

To manually set the position gear ratio, speed gear ratio, and acceleration gear ratio parameters using the Yaskawa
drive controller software, follow the instructions outlined in the steps below:

1. Import the model file for the Yaskawa 2-78S series EtherCAT drive using the Yaskawa drive controller software
SigmaWin+ Ver.7, then reopen the software to connect to the drive.

Communications Settings x

Search for

Search Again " A SERVOPACK that s already connected with SigmaWin+ over USB will not be displayed &5 8 connection target

[ Connect Circuit Mo, Station Address  SERVOPACK Servomatar Options Asis Name
w1 |--- Jot |5G075-5R5AA0A | SEMTI-01AFCES |- |- |

2. Open the parameter editing interface.

Menu *

0001-SGD7S-5R5AA0A

Discannect

Axis A ﬁ

Basic Functions

[8 | Troubleshooting [Tuning |
it arameters Bisplay alarm Tuning
A software Reset Alarm Trace B System Tuning
Set Up Wizard Beset Motor Type Alarm Besponse Level Setting
[Encoder Setting Operaton 8 | piagnostic |
log Mechanical Analysis
Program JOG Operation
Search Origin EasyFFT
[Table l’ruwan; IMenitor 3 | Others — a
Brace
Real Time Trace Adjust the Analog Menitor Cutput
B Moniter Adjust the Motor Current Detection Offset

g SSTew
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3. Configure the following parameters in the Yaskawa drive controller software:
Set 2701h-01, 2702h-01, and 2703h-01 as the numerator of the electronic gear ratio.
Set 2701h-02 and 2702h-02 as the denominator of the electronic gear ratio.
Set 2703h-02 with the following formula:

(denominator of the electronic gear ratio) x 10000.

After entering the settings, save the new configuration to the drive. The changes will take effect after

performing a restart on the drive.

Edit Parameters
Cateqory

SERVOPACK

All constant number

PBOG{2700h)
PBO2(2701h:01)
PBO4(2701h:02)
PnBO6(2702h:01)
PrBOS(2702h:02)
PBOA(2703h:01)
PRBOC(2703h:02)

Hechalr:lil'k(DﬂBxxri
e

==
Descriptions: |l

Hierarchy:

Function Selection{Prdioc-) ,.?Elv’ ’_"? ;ﬂ : Frﬂ
Gain(Pice-) - iy
Position{PnZix-) pagn't;:us All p;gdr:s(dm Al Fla Import
Speed(Praxe) e — e .
Torqua(Price-} Read from Servo Write to Senvo File
Sequence{PnSxc-)

1/0 Sign

User Parameter Configuration

Position User Unit:Numerator =
Position User Unit:Denominator =
Velocity User Unit:Numerator =
Velocity User Unit:Denominator -
Acceleration User Unit:Numerator | —
Acceleration User Uni -

@ @ D

Save o Read from

Project Project

Project

*0001-SCD7S-5REAADA
Axis A

Function

G [

Remove

Initialize :ﬂfnpare e b

nd Apply

Display

00000000 H
1048576
10000
1048576
10000
1048576

100000000

Note: When using a rotary servo motor with a 24-bit encoder resolution (16777216), Pn20E (Electronic Gear
Ratio - Numerator) will be automatically set to 16, and Pn210 (Electronic Gear Ratio - Denominator)
will be automatically set to 1. As a result of this, the effective encoder resolution in TIA Portal should

be set to 20 bits (1048576).

Module

Servo Parameters

Encoder Resolution: | 1048576
LUCTLU=TpmI/1LU=0.01")/Rot: |10000

Homing Mode: | Method 34(C1A402)

www.SSTAutomation.com
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5.5.3 Servotronix
The Servotronix BDHDE drive has two different response modes for responding to SDO commands: normal mode

and fast mode. When connecting to the GT200-PN-EC, the Servotronix drive needs to be switched to fast mode.

1. Connect to the drive using the ServoStudio 2 drive controller software.

Communication

Connect
Conmection established
IDs to Connect ® Blink Display
0-Axis-1
EtherCAT Current 1000 A Velocity 0.000 pm Position 79133 count
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www.SSTAutomation.com SS C@M\/l



GT200-PN-EC
EtherCAT/PROFINET Gateway

User Manual L&

2. Open the command terminal interface, enter the command 'ecml 1' and press Enter. Then, enter the command
'ecml' to confirm if it is set to 1. If it is 1, save it to the drive, and restart the drive to apply the changes.

e @,
) Duabled €W Cofigued | [lSme™ B 0-tis1 v = A % @ -Ox
Save 10 PC
A8 Command Valve Displsy Format Mask
None
Neme
Nome
Nome
therCa Current 0000 a Velaity 0001 pm Pasition 7213 ount

5.5.4 HIWIN

To manually set the electronic gear ratio parameters for HIWIN E1 series drives using the drive controller software,
follow the instructions outlined in the steps below:

1. Connect to the E1 drive using the drive controller software, then configure the following parameters in the
software:

Set Pt20E and Pt210 as the electronic gear ratio.

After ensuring that the set values match those required for the configuration, save the new configuration to the
drive.

Pt210

Pt20E ‘ 32 1048576 1
! 1 10000 1
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6 PL.C Project Configuration

This manual takes the example of using Siemens 111 messages with an S7-1511 PLC to control 6 EtherCAT bus
drives through GT200-PN-EC, explaining the project configuration steps for the PLC. This project is based on TIA

Portal V17, and there may be slight differences in other versions.

6.1 S7-1500 Project Configuration Steps

The steps for configuring an S7-1511 project using TIA Portal V17 software are as follows:

1. Create a new project and add a new device, S7-1500 PLC.
L

Device name:

[Pc_2

~[mcru A Device:
» (W CPU 15111 PN
[l 5657 511-1AK00-0AB0 —

Il 6ES7 511-1AK01-0ABO

Controllers

[i Jees7 511-1ak02-0480f
» (W CPUISTICI PN

s CPU 1511-1 PN
» (@ cruIsS12CI PN
» (@ CPUISI3 PN
» E. CPU 15152 PN Article no.: 6ES7 511-1AK02-0AB0 ‘
HM » !_! CPU 15163 PNIDP 1 Version: V2.9 m
» [ cPU 1517-3 PNiDP
— » [ CPU 15184 PNIDP Descrption:
S » [ CPU 15184 PN/DP ODK CPU with display, work memory 150 KB code and ¢
| » [ CPU 15184 PRIDF MFP A SKCaIR 00 HE ML SERIB DA LINE Sutie
— p concept, gy .
» L CPU1511F1 PN mation control, closed-loop contral, counting
et » [@CPUISI3FI PN = and measuring; tracing; Runtime options;

isochronous mede (central); for all PROFINET

e
b I CRU 11562 PN interfaces: transpart protocal TCRIIP, secure
aten Sy mie

» [l CPU 1516F-3 PNIDP Open User C
i » [ cPu 1517F-3 PriDP g‘:;cm::nsg lrbgm:rgli_ng.\-u\ifn ser'\;'tor‘.il:lns client,
— . L Server hent me! 15,
r » '4. CPU 1518F-4 PNIDP companion specificatians; PROFINETIO
Drives 3 [m CPU 1518F<4 PNIDF ODK c pports RTIRT, pe e upgrade
» [ CPU 1518F4 PNIDP MFP PROFINETV2.3, 2 parts, I-Device, MRP, MRFD,
» [-(PIJ 151171 PN isochronous mode; firmware V2.9
» [l cPu1s15T2 PN
» [ cPU 151673 PHIDP
» [§ CPU 151773 PNIDP -
o[l FoiaE10T 4 BuIRG. 2l
[<] 1] I
) Open device view [ecokd | cancel
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2. Install the GSDML file for GT200-PN-EC.

FProject Edit View Insert Online | Option: |Tools Window Help

(3 E sveproject & X =l Y sewng:

Support packages

 Project tree

Devices :
S5tart Automation License Manager
=5
#] Show reference text
g F |1 Global librari »
= |~ [ 1511_GATEWAY_SINAPOS [0 Global libraries
= & Add new device N
g Devices & netwarks PLC 1

~ [ PLC_1[CPU 1511-1 PN] CRU TR R
m Device configuration '

4/ Online & diagnostics
v g8 Software units

ol e e e

) | &
|Language Status |Info

<] i I

“oetete | [—instoh ][ Cancel |
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3. Add the GT200-PN-EC device and establish a network connection with the PLC. The GSDML file for
GT200-PN-EC is located in the hardware directory at the following path.

Options

~ |Cata|og
[=earch= | [t it
@riter  Profie: @

o
» [ Distributed i0 [~
» [i Power supply and distribution
» [ Field devices
- ’—\j Other field devices
+ (@ Additional Ethernet devices
~ [l PROFINETIO =
» [ Drives
» [ Encoders
hd EI_I Gateway
» [H cotytech
» m Hilscher Gesellschaft fir...
» [ siboTech
» [ SIEMENS AG
~ [ S5TCOMM
~ [ GT200-PNEC
~ [ GT200-PN-EC V1.0
[ cuoomee |
» [ s57c0 M Gateway
» [ 0
» ’-j Sensors.
» [l PROFIBUS DP
» [l PROFIBUS PA

3 TR [2]

[T

Add GT200-PN-EC to the network view.

Note: Make sure to select the correct GSDML version, as shown in the diagram.

|E'?J Topology view Hﬁh Network view ||ﬁ_fDeui|:eview | Options

[
. = r - T
I3 relations 12 ¥R R B o4 Network overvi¢ 4 | » O|&
2
Q10 system: PLC_1.PROFINET I0-System (100) 92| Device v | Catalog H
< sascoemoo. [z ]2
2
PLC_1 PN-EC-Coupler B B Lo [ Filter Profile: [«All: [+ g
CPU1ST1-1 PN GT200-PN-EC DP-HORM | P CPISES L, g Distributed U0 =
|~ GSDdevice_1 S
PLC1 LB ! S » [l Power supply and distribution

P PN-ECC i %
SUPL-L ) [ Field devices

~ [ Other field devices
» (@ Additional Ethernet devices
~ [ PROFINETIO =
» [ Drives
» [ Encoders
~ [ Gateway
» [ conytech
L 1 » [ Hilscher Gesellschaft fir..
» (W siboTech
» [ SIEMENS AG
<] 100% =] ——5— &l Ei<] » [ 55TCOMM
[6h Properties | Info @ |2} Diagnosties [ LS4 ~ (@ Gmoornec
- ~ [l GT200-PN-EC V1.0
| General i || Cross-references H Compile ‘ mGUWNEC

[B)2]@][shovatmessces  [7] » [ SSTCOMM Gatennsy

» (o

------ PLC_1.PROFINET I0-Syste... b

Vil

‘ sapeiq E” syse) EI—LH s]00) aUlUQ E”

L Path Description [Gote |2 lEmors .. | » [ sensors
» [ PROFIBUS DF
» (5 PROFIBUS PA

3 T 1 |~
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4. Set the IP address and device name for both S7-1511 and GT200-PN-EC separately.

|g.5 Topology view Hﬁﬁh Network view  |[If Device view
% Network| ?,3 Connections | HMl connection ﬂ &B Relations [ % i B ﬁj‘ Network ouerviq: »
1 10 system: PLC_1_PROFINET I0-System (100) 'ﬁ’ i
- 57;15001’E'|?00...
PLC 1 PN-EC-Coupler 3 L]
CPUI511-1 PN GTZ00-PN-EC : b CP154251
PLC_1 — ~ G5Ddevice_1
d » PN-ECCoupl...
—————— PLC_1.PROFINET 10-Syste. . prw—m—m—m
Fmr=— == = = =1
e v ——r
IE Properties "*_1.'. Info i) ||ﬂ Diagnostics l
J General || 10 tags || System constants || Texts |
- General A~ subnet: |PNJ'|E7'| Iv—‘ E
Project information | Add new subnet
Catalog information 3 E
Identification & Mainten... Internet protocol version y
Checksums
~ FROFINETinterface [X1] H (®) set 1P address in the project
General K i
Ethernet addresses M IPaddress: _'!92 - 168 . O .1-
Operating mode M Subnet mask: | 255 . 255 . 255 . 0
 Advanced opticns [ use router
Irtieriee Sptiong Router address: | 0 0 0 a
Media redundancy
) o IP address from DHCP server
< I » s e U

KiH4 » Devices & networks

|E'F Topology view ||d'b Network view  ||[If Device view

£ neowork) §§ Connections [ carecion [+ 43 Relatons ' 3 W

PLC_1
CPU1511-1 PN

<l

www.SSTAutomation.com

4 3‘ Network overui%: »
0 10 system: PLC_1 PROFINET I0-System (100) 99| Device
* 57-1500(ET200...
PN-EC-Coupler _ > PEd
s 7 P CP15425.1
- [ * G50 device_1
—_— L\\’ 2 » PN-EC-Coupl...
Fifoee Wl —— [<Tm >
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]g Properties | %i} Info & "ﬂ Diagnostics I

J General ” 10 tags " System constants ” Texts ‘

Catalog information
w PROFINETinterface [X1]

General

Ethernet addresses
Identification & Mainten...

T T

~ Advanced options
Interface options
Media redundancy
Isechronous mode

* Real time settings
10 cycle
Synchronization

3 I

Subnet: [ PHIE_1

Internet protocol version 4 (IPvd)

IP address:

192 .

168 . 0 88

Subnetmask:

E ‘;ﬂhmnize mulersetlinas with 10 controller

D Use router

Router addr

[

(s) SetIP address in the project }

lg Properties ""_A.'. Info 4 ||ﬁ Diagnostics ‘

J General ” 10 tags ” System constants ” Texts |

Catalog information
w PROFINETinterface [X1]
General
Ethernet addresses
Identification & Mainten...
= Advanced options

Interface options

e mer

Media redundancy

lsochronous mode

~ Real time settings
10 cycle

Synchronization

=l [ ~

() IP address iz set directly at the device

PROFINET

[ Generate PROFINET device name automatically

PROFINET device name: ‘ pn-ec-coupler

Convgrted name: ‘pnft{nup\er

Device number: ‘ 1

In the device properties, set the communication cycle for GT200-PN-EC. The default communication cycle is
2ms. If you wish to modify it, select the checkbox below to set it manually.

I & Properties ”"_x..‘. Info 4}

ﬂ Diagnostics |

J General ” 10 tags ” System constants || Texts ‘
+ General [l
Catalog information S e
* PROFINETinterface [X1] Shared Device
General
Ethernetaddresses 10 controller outside project
Identification & Maintenance with access to this 10 device |0 [-]
~ Advanced options 10 device send clock | | 000 ms |~ |
Interface opticns
Media redundancy Update time
Isochronous mode
bl @ Calculate update time automatically
L () setupdate time manually
T I
. PDHTEX:DPT:UM il Update time: | 2.000 ms [=]
» Port2 [X1P2R]

www.SSTAutomation.com
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5. In the device view of GT200-PN-EC, insert the PROFINET Module from the right side six times (default to use
Siemens 111 messages, can be replaced with other messages ). Each module corresponds to one EtherCAT bus

drive, and the order of module insertion corresponds to the cascade order of EtherCAT drives.

‘E Topology view ||é Network view Hif Device view | Options |

d+ [PrECCoupler [cmoorvEC~] | B B[] i ] @+ = Device overview d
[ Wpivodue | estatog
5 * PN-EC-Coupler [~][=earch=
c"Q\e = It rlap ] @@
. nterface @riter  pofle: Al [=][af]
& ~ [ Head module '
. ¥ PROFINET Module_1 [iGﬁDOPN{CV1O
Parameter Access Point G'EOO-PNECV
siEmens Telegrom 111, | | |
EEERORNET Mo 2 1 {PROFINET Module;

Parameter Access Point
~ [l Submedules

Il SIEVENS telegram 102, PZD-6/10
[
L Il standard Telegram 1, PZD-212

Il standard Telegram 2, PZD-4i4 [
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Depending on the actual conditions of the encoder and mechanics for each drive, set the electronic gear ratio
parameters for each module (drive):

Parameter

Description

Encoder Resolution:

This parameter corresponds to the single-turn resolution of the encoder for the
EtherCAT bus drive (the change in encoder counts when the drive's electronic gear ratio
is 1:1, and the motor shaft completes one revolution).

Load Travel Distance per
Motor Revolution

(LU/Rev)

This parameter corresponds to the movement of the load axis in terms of Length Units
(LU) when the motor shaft of the EtherCAT bus drive completes one revolution (which
corresponds to V90 PN parameter p29247).

Homing Mode

This parameter corresponds to the active homing mode of the drive. It needs to be set
based on the reference manual of the EtherCAT bus drive, choosing the appropriate
mode (CiA402 standard defines 36 sub-modes for homing, and implementations may
vary among different manufacturers).

Encoder Type

This parameter corresponds to the encoder type of the drive. If set to an absolute
encoder (default setting, encoder position is not lost when the drive loses power),
absolute positioning can be performed after system startup. If set to an incremental
encoder, the corresponding drive needs to complete homing before absolute positioning
can be performed (the homing flag is stored in GT200-PN-EC and is not saved; the flag
disappears when GT200-PN-EC loses power).

Reference Speed

This parameter is the reference speed corresponding to the motor.

Max ACC/DEC

This parameter corresponds to the maximum acceleration and deceleration. A larger set
value results in faster acceleration and deceleration.

Homing Position Window

This parameter corresponds to the positioning arrival range. When the difference
between the current position and the target position is less than this set value, the
positioning arrival flag is set.

Homing Speed

(Zero Position)

This parameter corresponds to the search speed for the homing operation.

Note: After modifying parameters and downloading to the PLC, it is necessary to restart both the PLC and
GT200-PN-EC for the configuration to take effect.

www.SSTAutomation.com

7 SSTew




GT200-PN-EC

EtherCAT/PROFINET Gateway

User Manual

|rk5 Topology ”i‘f Device view
i: o
Device overview ]
2
94 Module | Rack |slot |iaddress o | |3
|~ PN-ECCoupler o l~|2
b Interface o0x1 5
~ FROFINET Module_1 1 =lg
£ Parameter Acces: Point 11
M| SIEMENS Telegram 111, .. 12 0.23  O..
" ~ PROFINET Module_2 0 2 &l
] Parameter Access Point 0 21 o
| SIEMENS Telegram 111,.. 0 22 2147 2. W5
i ®
|~ PROFINETModule_3 0 3 z
Parameter Access Point 0 31 2
SIEMENS Telegram 111,... 0 S 48.71
~ PROFINET Module_4 0 4
i | o
a
g - @, Properties E{; Info MI&I Diagnostics il =
J General H 10 tags H System constants " Texts ‘ D‘, —
+ General M el
Module 5
Servo Parameters £
0 addresses t 2
¢ Encoder Resolution: | 8388608
| LU(TLU=1pm/1LU=0.017/Rot : | 10000
Il Homing Mode: | Method 34(CIA402) [=]
Encoder Type: | Abs. [+]
-

Speedi in): [3000

6. Drag the SINA_ POS(FB284) function block into the programming network in OB1

e
“1#hode” — NodePor

W20
“12Ensble’ — EnableAsis
W21 cancel
“13Cancel’ — Taversing

W22 jermediate Lockout —0
“1#310p" — Stop

w21 AetVelocity — “12Actver”
“1#Positive” — positive w16
AdtPosition — "13ActFo:”
“1mNegative” — Negative
W2S
“1210g1" — Jog1

W26
18252 — Jog2

w27
“V£FlRel — Fhef

3
"18A2K — Ackémor
w3
“12Esecute” — BmcuteMode
WADA
“1#Pos" — position

wos
“1aver

Note: Refer to the following diagram for the assignment of the pin values for HWIDSTW and HWIDZSW in the

function block.
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HH4 » Ungrouped devices » PN-EC-Coupler [GT200-PN-EC]
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7. In TIA Portal V17 version, the "Basic Positioning Axis" function block has been added, allowing users to

conveniently configure mechanical parameters using process objects. With the introduction of six basic

positioning axis function blocks, six corresponding process objects for basic positioning axes will be added to the

left-side process object bar.
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Set the respective process object axis forms.

4 » PLC_1[CPU 1511-1 PN Control [DB1]
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Associate the process object axis with the modules during configuration.
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Configure the mechanical parameters of the process object axis based on the actual mechanical connections.

Basic parameter 0

41 I\ /l\ /l
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7 SINA_POS Function Block

7.1 Overview

Supporting drives that comply with the PROFIdrive standard, such as the basic positioner (EPOS) of V90 PN, can be
used for absolute and relative positioning of linear or rotary axes. The SINA_ POS function block in TIA Portal can be
used for basic positioner control of the drive. Using GT200-PN-EC is equivalent to adding basic positioner (EPOS)
functionality to each EtherCAT bus drive. The main operating modes include Jog, Homing, MDI, and program

segment. For detailed descriptions of the basic positioning functionality, refer to the V90 PN operating manual.

7.2 SINA POS(FB284/FB300) Introduction

A S7-1200/1500 PLC can control multiple EtherCAT bus drives through PROFINET communication by connecting
with GT200-PN-EC. The PLC can perform basic positioner control of EtherCAT bus drives using the FB284 function
block (SINAPOS FB300 for TIA Portal V17) from Siemens‘ SINAMICS drive library. The method to obtain the
FB284 function block is as follows:

1. Install the "Drivelib" library in TIA Portal. The drive library files will be automatically installed in the Global
Libraries tab in TIA Portal software. The download links for various versions of Startdrive are as follows:

https://support.industry.siemens.com/cs/document/109475044/sinamics-communication-blocks-drive
lib-for-reading-and-writing-drive-data-within-tia-portal-context

42
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DriveLib:
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TIAPortal V17 Built-in Library:

~ | Extended instructions

DB 3
*SinaPos_DB_2" MName Description | Version
SinaPos ¥ [ ] Date and time-ofday V232
EN ENO —— ¥ [ string + Char V37
LRINAD AxicEnabled =—iC =" [7] Process image V1.1
"3#Mode” —| ModePos AxisPosOk—0 » [ Distributed 110 V27
] WZE.? AxisSpFixed —0 5 | e Lok
3#Enable” — EnableAxs AxisRet—0 e :
B ; MName Description | Version |
.3#‘[‘3:&122.|5‘ ?HCEI' _5 il ; » [ | Counting, measurement.. Va2 ||
ancel’ — Traversin AxisE —
. - k"or 3 » [~ FID Control
: L t—dll .
‘;.'G:'I;E_t’: |SI"IIE'I'I"I'IE'dIBlE S ¥ [ ] Motion Control V6.0
op” —|5t0 : :
b P 0| oso b [7] SINAMICS Motion Contral V2.0
227 ActVelocity[— "3#ActVel
"3%Positive” — Positive YpID54 ~ | Communication
w230 ActPosition [~ "3#ActPos” = Name - Description | Version
"3#MNegative” — Negative ActMaode |— 0 v [ 57 communication V1.3
231 EPosZswi — 0 » [ ] Openusercommunicati... vai
"3#Jog1” —ljog1 EPasZsw2 — 0 » [T oPCUA
WM23.2 ActWarn|— 0 ¥ [ ] WEB Server Vi1
"3#Jog2" — — 0
og Jog2 ActFault : W | Opt"]nal packages I
Errorf—iU e :
: gt Mame Description Wersion |
3#FlyRef’ — FlyRef Status|— 0 I - i
o » [ 7] sIMaTIC Ident V5.5
_?:j;:f e 29 ' ~ [ SINAMICS V22
- rror " - -
i 3 SinaPos Instruction for position... V2.1
- ” > | hDO% — F‘ 3 SinaSpeed Instruction for speed-<... V1.0
|§ Properties ﬂ"_d Info (L) || | Diagnostics [ 3 SinaPara Instruction foracyclicr.. V1.1
3 SinaParas Instruction foracyclicr.. V1.1
& Sinalnfeed Instruction for controlli.. V1.0
*1 » [ ] Energy Suite extensions V3.3

The function block can be called in either of the following organization blocks (OB):

* Cycle organization block: OB1

* Cyclic interrupt organization block: such as OB32
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See the table below for an introduction to the FB284/FB300 function block:

q Data q.
Input Signal Type Default Value Description
Operation mode:
1 = Relative Positioning Mode
2 = Absolute Positioning Mode
3 = Constant Velocity Mode
ModePos INT 0 4 = Active Homing Mode
5 = Calibrate Home Position Mode
6 = Run a program segment 0 - 15(not supported)
7 = Velocity Jog Mode
8 = Position Jog Mode
Servo drive command:
EnableAxis BOOL 0 0 = Stop (OFF1)
1 = Launch
. 0 = Cancel the current running task
CancelTraversing | BOOL 1 .
1 = Do not cancel the current running task
. 0 = Halt the current running task
IntermediateStop | BOOL 1 .
1 = Do not halt the current running task
Positive BOOL 0 Positive direction
Negative BOOL 0 Negative direction
Jogl BOOL 0 Jog signal 1
Jog2 BOOL 0 Jog signal 2
FlyRef BOOL 0 The input is not valid for GT200-PN-EC
AckError BOOL 0 Reset from error
ExecuteMode BOOL 0 Activate requested mode
Position setting value when ModePos=1 or 2
Position DINT O[LU] Program segment no. when ModePos=6
(not supported)
Velocity setting value at ModePos=1,2,3
i 0 Velocity setting value of reference point at ModePos=4
Velocity DINT . . .
[I000LU/min] | Jog velocity setting value at ModePos=7
Jog incremental velocity setting value at ModePos=8

www.SSTAutomation.com
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OverV INT 100[%] Velocity percentage 0 - 199%
OverAcc INT 100[%] 1A(;:(():;(l)«.—“:ration percentage of ModePos=1, 2, 3 set at 0 to
OverDec INT 100[%] ?(;:(():;ieration percentage of ModePos=1, 2, 3 set at 0 to

The corresponding relationship of bits for basic positioning
can be controlled by this parameter, as shown in the table
below.

ConfigEPos Bit Description
ConfigEPos.%x0 | OFF2 stop
ConfigEPos.%X1 | OFF3 stop
ConfigEP0s.%X2 | Enable software limit
ConfigEP0s.%X3 | Enable hardware limit

ConfigEPOS DWORD | 0

ConfigEP0s.%X6 | Homing switch signal

ConfigEPo0s.%X7 | External program block switch

ConfigEPo0s.%X8 | The set value can be changed
continuously and takes effect
immediately at ModePos=2 and 3

Note: If this parameter is assigned a variable in the program,
the initial value must be 3 (i.e.,ConfigEPo0s.%XO0 and
ConfigEPos.%X 1must be equal to 1. If not activated, OFF2
and OFF3 stops will always be effective).

HWIDSTW HW 10 |0 \}]Iizl;gware ID of message 111 in the GT200-PN-EC device

HWIDZTW HW 10 |0 \}]Ii;:;]iware ID of message 111 in the GT200-PN-EC device

46
www.SSTAutomation.com SS C@l\/lvl



GT200-PN-EC
EtherCAT/PROFINET Gateway

User Manual B
Output Signal Data Default Value Description
Type
AxisEnabled BOOL 0 The driver is enabled
AxisPosOk BOOL 0 Target positon arrived
AxisSpFixed BOOL 0 Setting position arrived
AxisRef BOOL 0 Reference point is set
AxisWarn BOOL 0 Warning of driver
AxisError BOOL 0 Error of driver

The driver is in the disabled state. Check if the bits 0 and 1
Lockout BOOL 0 of the
ConfigEPos pin control register are set to 1

ActVelocity DINT 0 Actual velocity

ActPosition DINT O[LU] Actual Location LU

ActMode INT 0 Actual actived operating mode
EPosZSW1 WORD 0 EPOS ZSW1 status
EPosZSW2 WORD 0 EPOS ZSW2 status

ActWarn WORD 0 Current warn code of driver
ActFault WORD 0 Current error code of driver
Error BOOL 0 1=Error

16#7002: No error

16#8401: drive error

16#8402: The driver is disabled from starting
16#8403: Homing is disabled during operation
Status WORD 0 16#8600: DPRD_DAT error

16#8601: DPWR_DAT error

16#8202: incorrect selection of operating mode
16#8203: incorrect parameter value

16#8204: incorrect selection of program segment no.

DiagID WORD 0 Communication error occurred during SFB call
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7.3 Operation Modes of The Function Block

7.3.1 Operating Conditions

1. The axis is enabled by inputting EnableAxis=1. If the axis is ready and driven without faults (AxisError=0), the
output signal AxisEnabled changes to 1.

2. The ModePos input is used to select the operating mode. It can be switched between different operating modes. For
example, switching from continuous operation mode (ModePos=3) to absolute positioning mode (ModePos=2)
during operation.

3. The input signals CancelTraversing and IntermediateStop are valid for all operating modes except for jog. They
must be set to 1 during operation, and the settings are as follows:

Set CancelTraversing=0:  The axis stops with the maximum deceleration, abandoning the current running task.
After the axis stops, you can switch between operating modes.

Set IntermediateStop=0:  Then use the currently set deceleration value for ramp stopping. The current running
task is maintained. If IntermediateStop is set to 1 again, the axis will continue to run,
which can be understood as a pause for the axis. You can switch between operating
modes after the axis is stationary.

7.3.2 Relative Positioning Mode

The Relative Positioning Mode can be performed through the drive's relative positioning function. The PLC activates
the internal position controller of the EtherCAT bus drive through the GT200-PN-EC to perform relative position
control.

Requirements:

* Select operating mode ModePos=1
* Axis enable, EnableAxis=1
« The axis does not need to be homed, or the absolute value encoder can be in an uncalibrated state.

* If switching modes is greater than 3, the axis must be in a stationary state, and switching can occur at any time
when ModePos=1, 2, or 3.
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Steps:

1. Specify the target position and velocity through input parameters Position and Velocity.

2. Specify the percentage of speed, acceleration, and deceleration through input parameters OverV, OverAcc, and
OverDec.

3. CancelTraversing and IntermediateStop must be set to 1, and Jogl and Jog2 must be set to 0.
4. In relative positioning, the direction of motion is determined by the positive or negative value set in Position.

5. Initiate the positioning motion by the rising edge of ExecuteMode, activating the current state of the command
or monitoring through EPosZSW1 and EPosZSW2. When the target position is reached, AxisPosOKk is set to 1.
If an error occurs during the positioning process, the Error parameter is set to 1.

Note: The current running command can be replaced with a new command by the rising edge of ExecuteMode,
but this is only applicable for running modes ModePos 1, 2, 3.

The control timing is as shown in the following diagram:

L . (1] > (2] > S

YA
/
5 A n _.--EP_ [ \\
—T B
' >
A t
EnableAxis |_,
A & &
ExecuteMode i 1 >
ModePos = 1, 2 Relative | Absolute >
AxisPosOK »
1
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7.3.3 Absolute Positioning Mode

The Absolute Positioning Mode can be performed through the drive's absolute positioning functionality. The PLC
activates the internal position controller of the EtherCAT bus drive via the GT200-PN-EC to perform absolute position

control.
Requirements:

* Select operating mode ModePos=2
* Axis enable, EnableAxis=1
* The axis must be homed, or the encoder must be calibrated.

* If switching modes is greater than 3, the axis must be in a stationary state. Mode switching can occur at any time
when ModePos is 1, 2, or 3.

Steps:

1. Specify the target position and velocity through input parameters Position and Velocity.

2. Specify the percentage of speed, acceleration, and deceleration through input parameters OverV, OverAcc, and
OverDec.

3. CancelTraversing and IntermediateStop must be set to 1, and Jogl and Jog2 must be set to 0.

4. In absolute positioning, the axis moves in the shortest path to the target position. In this case, input parameters
Positive and Negative must be set to 0. If it is a modal axis, the direction can be specified through Positive or
Negative.

5. Initiate the positioning motion by the rising edge of ExecuteMode, activating the current state of the command
or monitoring through EPosZSW1 and EPosZSW2. When the target position is reached, AxisPosOKk is set to 1.
If an error occurs during the positioning process, the Error parameter is set to 1.

Note: The current running command can be replaced with a new command by the rising edge of ExecuteMode,
but this is only applicable for running modes ModePos 1, 2, 3.
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The control timing is as shown in the following diagram:

- - - =
L l (1] > (2] > s

L

S A _..-—a'ﬁ' \
B 1| B
: i
i\ t
EnableAxis L'
A F ) '3
ExecuteMode _I >
ModePos = 1, 2 Relative | Absolute >
AxisPosOK - »
1

7.3.4 Constant Velocity Mode

The Constant Velocity Mode allows the axis to run at a constant speed in the forward or reverse direction.
Requirements:

* Select operating mode ModePos=3
* Axis enable, EnableAxis=1
« The axis does not need to be homed, or the absolute value encoder can be in an uncalibrated state.

« If switching modes is greater than 3, the axis must be in a stationary state, and switching can occur at any time
when ModePos=1, 2, or 3.
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Steps:

1. Specify the target velocity through the Velocity input parameter.

2. Specify the percentage of speed, acceleration, and deceleration through input parameters OverV, OverAcc, and
OverDec.

3. CancelTraversing and IntermediateStop must be set to 1, and Jogl and Jog2 must be set to 0.
4. The running direction is determined by Positive and Negative.

5. The ExecuteMode rising edge triggers continuous motion, activating the current state of the command or
monitoring through EPosZSW1 and EPosZSW2. AxisPosOK is set to 1 when the axis stops after abandoning
the task, and Error is set to 1 if an error occurs during the run.

Note: The current running command can be replaced with a new command by the rising edge of ExecuteMode,
but this is only applicable for running modes ModePos 1, 2, 3.

The control timing is as shown in the following diagram:

VA Axis holds
/ position
__V/
&

EnableAxis |__J -
ModePos = 3 [ -
ExecuteMode [ i J 1 | >
Positive r_l I_ _I >
Negative | ] | Pt
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7.3.5 Active Homing Mode

This function allows the axis to perform homing operation based on the preset homing method configured, activating
the drive's active homing.

Requirements:

* Select operating mode ModePos=3
* Axis enable, EnableAxis=1
* The homing switch is connected to the designated digital input point on the drive.36

Steps:

1. Specify the target velocity through the Velocity input parameter.

2. Specify the percentage of speed, acceleration, and deceleration through input parameters OverV, OverAcc, and
OverDec.

3. CancelTraversing and IntermediateStop must be set to 1, and Jogl and Jog2 must be set to 0.

4. The homing method and direction are determined by the homing mode parameter set during configuration.
Activating the ExecuteMode's rising edge triggers the homing movement. Remain in a high state during the
homing process. The current status of the command is activated, or monitoring through EPosZSW1 and
EPosZSW2. After homing completion, AxisRef is set to 1. If an error occurs during the process, the Error
parameter is set to 1.

The control timing is as shown in the following diagram:

F 3

EnableAxis [

ModePos = 4 |
ExecuteMode

AxisRef ]
Reference Cam | |
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7.3.6 Calibrate Home Position Mode

This operating mode allows the axis to set the zero position at any position.
Requirements:

* Select operating mode ModePos=5
* The axis must be in the enabled state and in a stationary state during execution.

Steps:

1. Set the zero position of the axis by triggering the rising edge of ExecuteMode when the axis is stationary.

The control timing is as shown in the following diagram:

Sk
& I
A L '
ExecuteMode | | >
AxisRef 1|r
ModePos = 5 | >
t
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7.3.7 Velocity Jog Mode

The Velocity Jog Mode is implemented through the Jog operation function of the drive.

Requirements:

* Select operating mode ModePos=7
* Axis enable, EnableAxis=1
* The axis must be in a stationary state.

« The axis does not need to be homed, or the absolute value encoder can be in an uncalibrated state.

Steps:
1. Specify the jogging speed by the Velocity input parameter. The OverV parameter scales the jogging speed set
value as a percentage.

2. The running conditions CancelTraversing and IntermediateStop are not relevant to jogging mode and are set to
1 by default.

Note: Jogl and Jog2 are used to control the jogging operation of EPOS. The motion direction is determined by
Jogl and Jog2, where Jogl is negative jogging, and Jog2 is positive jogging, independent of the Positive
and Negative parameters. The current status of the activated command can be monitored through
EPosZSW1 and EPosZSW2. When jogging is finished (Jogl or Jog2 = 0), and the axis is stationary,
AxisPosOK is set to 1. If an error occurs during the operation, the Error parameter is set to 1..

The control timing is as shown in the following diagram:

Vi

Drive Velocity >
v \ t

EnableAxis | [ |
Jogl 1 4

Jog2 i_* | 1 >

Jog Active i—1 1 | 5
AxisPosOK ] 1 |_ .
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7.3.8 Position Jog Mode

The Position Jog Mode is implemented through the Jogging function of the drive.

Requirements:

* Select operating mode ModePos=8

* Axis enable, EnableAxis=1

* The axis must be in a stationary state.

« The axis does not need to be homed, or the absolute value encoder can be in an uncalibrated state.

Steps:

1. Specify the jogging speed by the Velocity input parameter. The OverV parameter scales the jogging speed set
value as a percentage.

2. The running conditions of CancelTraversing and IntermediateStop are not relevant to jogging mode and are set
to 1 by default.

Note: Jogl and Jog2 are used to control the axis to jog a specified distance. The direction of motion is
determined by Jogl and Jog2, and the jogging distance increment is fixed to Jogl traversing distance /
Jog2 traversing distance = 1000L U, which is independent of the Positive and Negative parameters. The
current status of the activation command can be monitored through EPosZSW1 and EPosZSW2. When
jogging is complete (Jogl or Jog2 = 0), and the axis is stationary, AxisPosOK is set to 1. If an error occurs
during the operation, the Error parameter is set to 1.

The control timing is shown in the following diagram:

Sh
Drive Position
Wik 't
Drive Velocity N »
¥ i ! t
!

EnableAxis | ; , 1.
Jogl - 'rI "
Jog2 : : r
Jog Active || "
AxisPosOk [ 1 J >
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7.4 Operating Mode Switching Instructions Based on ModePos

The following diagram illustrates potential operational mode transitions based on the ModePos value:

ModePos 1 ModeP os 2 MocePos3
Reldive //Ll\ Mazolte /LI\ Satup
Positioning \I_l/ P csitioning W Mowvemert
ModePos 4
Mu:izm 7 Refarence
traverdng
AR5 in operation
\ Aes stareistil /
jE Mo fault activ
Mo warning acth
Ma kDl activ
/ Mo Rekerence adive \ e
=P o=
Mﬁel:'u:e 8 jE R eferencepoint
g lnc i
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8 Expanding EtherCAT Bus 10

Currently, GT200-PN-EC supports up to 16 drives, but many installations may only require a few drives, along with
some EtherCAT bus 1O devices such as flow meters, sensors, integrated 10, etc. To facilitate the integration of these
devices into the PROFINET bus system, GT200-PN-EC has added the capability to carry EtherCAT 10 devices.

This feature is temporarily not supported

8.1 S7-1500 Project Configuration

Please refer to Chapter 6.1 for the first five steps.

6. If the seventh device in the EtherCAT system is an IO-type device, insert a PROFINET Module in slot seven, and
at this point, Subslot 2 will use the default Siemens 111 telegrams.

* PROFINET Module_7 0 7 PROFINET Maodule
u
Parameter Access Point o 71 Farameter Acces..
SIEMENS Telegrarm 111, ... o 72 144167 144167 SIEMENS Telegra..
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7. Right-click on the position of Subslot 2 and delete the Siemens 111 telegram.

E Topology view ||5§h Network view

Device overview

Unpack address

Compile
Download to device
ﬁ Go online
g,‘ Go offline
%) Online & diagnostics
RAHE

Assign device name

£

eferences

| wam | sa|

Show cataleg

58 Properties

eference information

Carl+x
Cerl+C
carl+v

Del
F2

]
]
Crrl+i
Ctrl+M

Ctrl+D

Update and display ferced cperands

Crrl+Shift+C

[ Export module labeling strips...

Alt+Enter
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[1] PN/ECT Coupler |<5ea rch |@@
A et PNECTCoupler |G Eier  profle: [l [¥)
i} ) PROFINET Module

» [ Head module

i) 11 Parameter Acces... 'E Maduls
i 12 0..23 0.23 SIEMENS Telegra.. m PROFINET Moduile
i} 2 PROFINET Module = E S el
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2 ERORNEE MG S MSIEMENS Telegram 111, PZD-12i12
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i} 3 48..71 48..71 SIEMENS Telegra.. mStandard Telegram 2, PZD4/4
? = EBOPET Ul I'Standard Telegram 3, PZD-5/9
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i} 42 7285 72295 SIEMENS Telegra..
0 £ PROFINET Module

51 Farameter Acces...
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Next, insert the "1O Telegram" module from the right-hand side submodule into Subslot 2.

Device

ﬂ I

www.SSTAutomation.com

|5'3' Topology view ”EEIJ Network view ||[|'f Device view | Options
overview |
dule Rack Slot |laddress |Qaddress Type v | Catalog
PM-ECT-Coupler o [} PMIECT Coupler |c5earch> | il [
b Interface o 0x1 PN-ECT-Coupler B Filer Profile: = [‘
PROFIMET Module_1 0 i PROFIMET Module :
. ¥ F‘_ﬂ Head module
Parameter Access Point o 11 Farameter Acces.. "E Form
SIEMENS Telegram 111, . o 12 0. 23 0..23 SIEMENS Telegra.. u PROETET MOdilS
PROFIMET Module_2 o 2 PROFIMET Module
Parameter Access Point o 29 Parameter Acces.. i u = Te|egr:m, 23 Bytes Outputi24 Byt .
SIEMENS Telegram 111, ... 0 22 24.47 24..47 SIEMENS Telegra.. SIEMENS Telegram 105, FZD-1010
PROFINET Module_3 o 3 PROFINET Module [lSIEMENSTeIegram 111, FZD-12112
Parameter Access Point o 31 Parameter Acces.. mStandard Telegram 1, FZD-212
SIEMENS Telegram 111, ... 0 332 4871 48.71 SIEMENS Telegra.. [.5tandard Telegram 2, PZD414
PROFIMET Medule_4 o 4 PROFINET Module [l Standard Telegram 3, PZD-519
Parameter Access Point o 41 Parameter Acces. .
SIEMENS Telegram 111, ... o 42 1295 72..85 SIEMENS Telegra..
PROFIMET Module_5 o 5 PROFIMET Module
Parameter Access Point o 51 Farameter Acces..
SIEMENS Telegram 111, ... o 52 26..119 96..119 SIEMENS Telegra..
PROFIMET Module_6 o 6 PROFIMET Module
Parameter Access Point o 61 Parameter Acces..
SIEMENS Telegram 111, ... o 62 120..143 120..143 SIEMENS Telegra..
PROFINET Module_7 o 7 PROFINET Module
Parameter Access Point 0 Fial Parameter Acces..
|0 Telegram, 23 Bytes O_.. o b 144167 144166 |0 Telegram, 23 I
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8.2 Function Description

If a non-10 Telegram submodule is inserted into slot 2, GT200-PN-EC will consider the corresponding EtherCAT
device as a drive (inverter, servo, etc.), and the gateway will perform internal conversion between PROFIdrive and
DS402.

If an IO Telegram submodule is inserted into slot 2, GT200-PN-EC will treat the corresponding EtherCAT device as
an 10 device (flow meter, sensor, integrated 10, encoder, etc.), and the gateway will not process the data internally but
will pass it through. The PLC can send a maximum of 23 bytes of data to EtherCAT 10 devices and receive a
maximum of 24 bytes of data from them.

For EtherCAT IO devices, GT200-PN-EC does not modify the device's PDO mapping during initialization but Uses
the device's default PDO mapping.

If the device type is modified during configuration, after downloading the configuration project to the PLC, it is
essential to power down the entire system to make the configuration effective.
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