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1 Hardware configuration

1.1 Terminal wiring

With a built-in PROFINET communication card, SV-DA200 PROFINET servo drive has similar external
appearance with standard DA200, but different from DA200 in CN1 terminal pins, which are described in

section 1.3. The structure of the SV-DA200 series servo drive is as follows:

S$1:STO selection
CNS5:2nd encoder and STO

CN4:USB port of upper PC

LED display

CHARGE light
Operation panel

Power supply of main circuit —E

Power supply of control circuit { 4

CN3:PROFINET communication

CN1:1/O control

Regenerative resistor —{ | °

Motor {

Grounding

CN2:Encoder

The PROFINET communication card uses two standard RJ45 interfaces, which do not distinguish the
direction and can be swappable. (Note: When the IRT function is used, the CN3 interfaces are selected
based on the upper computer settings, of which the downstream interface is Portl and the upstream

interface is Port2.) The interface diagram is as follows.

g LED1
Port2

1 LED2

] LED3
Portl

1 LED4

Two standard RJ45 interfaces

Pin Name Description
1 TX+ Transmit Data+
2 TX- Transmit Data-
3 RX+ Receive Data+
4 Vcc LED power supply

1
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Pin Name Description
5 Vcce LED power supply
6 RX- Receive Data-
7 n/c Not connected
8 FG Ground of the housing
Standard RJ45 interface function table
LED State Description
Off Port2: The network is not connected.
Blinking Port 2: The network communication is
LED1 normal.
on Port2: The network has been
connected.
Off Servo disabled
LED2
On Enable servo
Off Portl: The network is not connected.
Blinking Port 1: The network communication is
LED3 normal.
on Portl: The network has been
connected.
Off PROFINET communication normal
LED4 Blinking | PROFINET communication fault

1.2 Electrical connection

With standard RJ45 interfaces, the servo drives can use the linear network topology or star network

CNa3 interface LED indicator definition table

topology. The electrical connection diagrams are shown as follows.

Master
node

Slave node 1 Slave node 2 Slave node n
DA200 DA200 DA200
RJ45 RJ45 RJ45 RJ45 RJ45 RJ45

Linear network topology electrical connection diagram

Note: For the star network topology, you need to prepare PROFINET switches.
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Slave node 1 Slave node 2 Slave node n
Master
node DA200 DA200 DA200
RJ45 RJ45 RJ45 RJ45 RJ45 RJ45
Switch

Star network topology electrical connection diagram

1.3 CN1 terminal definition

SV-DA200 series PROFINET servo drive and standard DA200 model are different in the 10 terminals,

which are described in the following.

Symb

Pin ol Function Pin Symbol Function
1 - Reserved 23 RS485- RS485-
2 | com+ C%Té?é’i?aﬁ;rgma' 24 | RS485+ RSA485+
3 DO1+ | Digital output 1 + 25 AO2 Analog output 2
4 | DO1- | Digital output 1 - 26 ocz Cﬁ'lf;hc"’t‘gfg’uﬂgﬂt
5 GND Ana;ltr)guilgnal 27 0z- Z—pha(sjﬁtgﬁe_rentlal
6 GND Anzltr)oguildgnal o8 oy Z-phaosl:atglljf[e:entlal
7 AD3 Analog input 3 29 - Reserved
5 oo | e | % | OB | ietoroupu
9 DO3+ | Digital output 3 + 31 - Reserved
10 DO3- Digital output 3 - 32 - Reserved
11 DO4+ | Digital output 4 + 33 - Reserved
12 COM- Internal 24V - 34 DI5 Digital input 5
13 DO2- Digital output 2 - 35 GND Analog signal ground
14 | DO2+ | Digital output 2 + 36 OCA (:Ac)'lfg‘c";‘gfoouﬂgﬂt
15 DO4- Digital output 4 - 37 DI2 Digital input 2
16 DI1 Digital input 1 38 - Reserved
17 DI6 Digital input 6 39 Dl4 Digital input 4
18 DI3 Digital input 3 40 24V Internal 24V +
19 GND Anzzkr)guilgnal a1 OB+ B-phasjt;j::irentlal
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Pin S{)Tb Function Pin Symbol Function
20 AD2 Analog input 2 42 OB- B-phase differential
output -
A-phase differential
21 AO1 Analog output 1 43 OA- output -
22 DI7 Digital input 7 44 OA+ | A-phase differential
output +

15141312111098765432|1

|30|29|28|27|26|25|24|23|22|21|20|19|18|17|16|

|44|43|42|41|40|39|38|37|36|35|34|33|32|31|

CNL1 plug pin layout

|DO4-|D02¢1D02-|COM-|DO4+ GND

DO3-|DO3+

AD3 |GND|GND|D01-|D01+

COM¢| - |

|OCB| - |OZ+

0oz- |OCZ | AO2|

RSA850|R3485—

DI7 |A01 | AD2 |GND| DI3

DI6 | DI1 |

| OA+

OA- | OB- |OB+

24V | Di4

DI2|OCA|GND| DI5| - | - | - |

CNL1 plug signal layout

The PROFINET servo drive model has two analog inputs, two analog outputs, seven digital inputs, and

four digital differential outputs. The PROFINET servo drive model and the standard model are similar in

the external wiring of analog input, analog output, and digital input. For details, see section 4.5 in DA200

operation manual.

The following shows the external wiring of digital differential output, using DO1 as an example.

Wiring when using the user-provided power supply:

Install this flyback diode
when connecting to

inductive load

3
DO1+{3
v

DC +
12~24v

Drive side

Max load-carrying capacity of
each output terminal: 30V,
50mA.

DO1- |4

Drive side

Max load-carrying capacity of
each output terminal: 30V,

50mA.
v

DO1+

DO1-

Connect to a current limit

resistor when connecting to
Qn optical coupler

+

DC "+
12~24V

@ connect to relay coil

@ connect to optical coupler
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Alternative wiring:

Drive side

Max load-carrying capacity of
each output terminal: 30V,

50mA.
v

DO1+

DO1-

4

DC
12~-24V

&)Y/

@ connect to relay coil

Wiring when using the local-provided power supply:

Drive side

24V

Install this flyback diode
when connecting to

inductive load

Install this flyback diode
when connecting to

Max load-carrying capacity of
each output terminal: 30V,

40 inductive load
] >
RY

50mA. s
| R DO1+{3
¥§KL5

DO1- {4
COM- |12

@ connect to relay coil

Alternative wiring:

Install this flyback diode
when connecting to

Drive side
24V |40

Max load-carrying capacity of

each output terminal: 30V,

50mA.

| N DO1+[3
¥ §
DO1- | 4 inductive load
/N ®Y)

COM- [12

@ connect to relay coil

Drive side

Max load-carrying capacity of
each output terminal: 30V,
50mA.

DO1+

Y

DO1-

@ connect to optical coupler

d)nneet to a current limit

resistor when connecting to
an optical coupler

Connect to a current limit
resistor when connecting to

an optical coupler

Vs

Drive side
24V '40
Max load-carrying capacity of
each output terminal: 30V,
50mA.
| _ DO1+{3
Y=
DO1- |4
COM- [12

@ connect to optical coupler

Drive side
24V 140
Max load-carrying capacity of
each output terminal: 30V,
50mA.
| R DO1+] 3
¥ §
DO1- 14

Connect to a current limit
resistor when connecting to

( an optical coupler

COM-

1

N

, (0

@ connect to optical coupler
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2 Software configuration

2.1 Basic settings of PROFINET application

Do as follows before using the servo drive for PROFINET communication:

1.

Use the LED panel or ServoPlorer software to set parameter P0.03 [Control mode selection] according
to your needs. (Currently, only options 0-5 are supported.) 0: Position mode. 1: Speed mode. 2:
Torque mode. 3: Position/speed hybrid mode. 4:Position/torque hybrid mode. 5: Speed/torque
hybrid mode.

Use the LED panel or ServoPlorer software to set parameter P4.10 [Upper computer type] to 1 (Bus
input).

Use the LED panel or ServoPlorer software to set parameter P4.08 [PROFINET synchronization type],
which is RT MODE by default.

View R0.27 to check the PROFINET clock synchronization calibration status of the drive. If P4.08 is
set to IRT MODE, "Synchronized" is displayed after clock synchronization has been completed.

View R0.29 to check the PROFINET IP address of the drive.

View R0.61, R0.62, and R0.63 to check the PROFINET MAC address of the drive. For example, if the
MAC address is 70:b3:d5:1d:01:d7, R0.61 is 0x70b3, R0.62 is 0xd51d, and R0.63 is Ox1d7.

Use the LED panel or ServoPlorer software to set parameter P4.79 [PROFINET communication packet
type] according to your requirement.

Use the LED panel or ServoPlorer software to set parameters P4.80—P4.84 [Configuration of PZD
setting parameter n] and P4.85-P4.89 [Configuration of PZD feedback parameter n] to configure

content in the variable process data zone.

Use the commissioning software Proneta or 10 controller to set the device name and IP address.

Alternatively, you can manually set them. Set related parameters as follows:

9.

10.

11.

12.

Use the LED panel or ServoPlorer software to set parameter P4.44 [PROFINET device name no.], of
which the value ranges from 0 to 127. The value 0 indicates DCP setting, while the other values
indicate manual setting. The device name is automatically prefixed with "invt-sv-". For example, when
P4.44 is set to 12, the device name is "invt-sv-012".

Use the LED panel or ServoPlorer software to set parameter P4.45 [PROFINET network address 1],
P4.46 [PROFINET network address 2], and P4.47 [PROFINETnetwork address 3], of which the value
ranges from 0 to 255.

Use the LED panel or ServoPlorer software to set parameter P4.48 [PROFINET IP address no.]. The
value 0 indicates DCP setting, while the other values indicate manual setting.

Use the LED panel or ServoPlorer software to set parameter P4.49 [PROFINET gateway address].
When the IP address is set through the corresponding parameters, the subnet mask is automatically
set. For example, if P4.45 is set to 192, P4.46 is set to 168, P4.47 is set to 12, P4.48 is set to 34, and
P4.49 is set to 1, the gateway address is 192.168.12.1, subnet mask is 255.255.255.0, and IP address
is 192.168.12.34.

Note:

1.

You need to re-power on the drive or reset the drive in soft manner for the change of P0.03, P4.08, and
6
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P4.10 to take effect.
2. You need to set the slave node (servo drive) device name on the master node (CNC or PLC) or
through P4.44.
The servo drive supports the VO and VO-1 modified protocol versions (supporting PKW+PZD).
When P4.48 is set to a non-zero value, you need to set "Set IP address directly on device" on the 10

controller.
2.2 PROFINET communication basis

The drive uses cyclic data to set commands and monitor status to implement real-time control and uses
the non-cyclic communication function for parameterization, diagnosis, and troubleshooting during cyclic
data transmission. The information required in the drive control process includes parameters and process
data. Parameters are non-periodic data, used for control command transmission and servo drive
configuration. Process data is periodic data, used for servo drive control. The servo drive supports the VO
protocol (supporting PKW+PZD and PPO type 5) and V0-1 modified protocol and standard packets.

2.2.1. DP-VO0 protocol

DP-VO is the basic communication protocol version, which supports only cyclic data exchange (MSO
communication). It has only basic configuration, parameter definition and simple diagnostic mechanism.
Periodic packet transmission uses the 32-byte fixed-length transmission method in the following data

format.

0-7 (Byte) 8-31 (Byte)

PKW PZD
In the data, PKW (parameter channel) is used to transmit non-periodic data to set drive parameters and

can read parameters from and write parameters to the drive.

PZD (process data channel) is used to transmit periodic data, such as CW, speed command, position
command, torque command or SW, speed feedback, position feedback, and torque feedback. PZD can
also carry parameter setting data.

PKW packet format

PKW
PKW number (Byte) 1 2 3 4 5 6 7 8
PKE* IND*? PWE*®

Note:

*!1 PKE is the packet format.

*2 IND is the parameter communication IND, compliant with the following rules:
(1) Itis the same as the Modbus communication address, which is fully in decimal format.
(2) Unless otherwise specified, the address is a 32-bit data address. For example, parameter
P4.13 is bus speed reference, which is the intl16 type, but the Modbus addresses of the parameter
are 1826 and 1827.

*3 PWE is the parameter value.

** Each time only one PKW request is handled, but the servo drive continuously responds until the

controller updates the commands.
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PKE packet format

Bit 15|14 13 |12 (11|10 |9 8|7 |6 |5|4]|3|2]|1]|0
AK (Task or
response ID)

Temporarily setto 0

AK ID
0 No task. 0 0
1 Read parameters. 1,2 7
2 Write parameters (a single word). 1 7
3 Write parameters (double words). 2 7
Write parameters (a single word)
13 1 7
to the EEPROM.
Write parameters (double words)
14 2 7
to the EEPROM.
Examples

(1) Read parameters.
Read P0.05 (Jog speed), of which the value is 200, the Modbus address is 1010, and the data type is

intl6.
PKW number (Byte)

1 2 3 4 5 6 7 8
PKE IND PWE
16#1000 16#03F2 16#0000_0000

PKW number (Byte)

1 2 3 4 5 6 7 8
PKE IND PWE
16#1000 16#03F2 16#0000_00C8

(2) Write parameters.
Write P0.05 (Jog speed), of which the value is 500, the Modbus address is 1010, and the data type is

intl6.
PKW number (Byte)

1 2 3 4 5 6 7 8
PKE IND PWE
16#2000 16#03F2 16#0000_01F4

PKW number (Byte)

1 2 3 4 5 6 7 8
PKE IND PWE




INVT SV-DA200 AC Servo Drive PROFINET Technical Guide V2.63

16#2000 16#03F2 16#0000_01F4
When the written value (1200) exceeds the max. value (1000) of P0.05 (Jog speed), the negative

response ID is 7, and PWE is 2, out of the parameter setting range.

Master node to slave node
PKW number (Byte) 1 2 3 4 5 6 7 8
PKE IND PWE
16#2000 16#03F2 16#0000_04B0
Slave node to master node
PKW number (Byte) 1 2 3 4 5 6 7 8

PKE IND PWE
16#7000 16#03F2 16#0000_0002
PZD packet format:
PzD
WORD* 0 1 2 3 4 5 6 7 8 9 10| 11
- Configure Configure Configure
Speed Position Torque
Downstream | CW Reserved | reference reference reference

command | command** | command 3
parameter 1*°| parameter 2 | parameter 3

- Configure Configure Configure
Speed Position Torque
Upstream | SW Reserved | feedback feedback feedback
feedback | feedback | feedback

parameter 1 | parameter 2 | parameter 3

*! The word length is 16 bits.

*2 The fixed content in PZD has the following relationship in the parameter table: The position command is
P4.12 [Bus position command ]; the speed command is P4.13 [Bus linear speed command]; the torque
command is P4.14 [Bus torque command]; the speed feedback is R0.21 [Transient speed]; the speed
feedback is R0.02 [Feedback pulse accumulation]; the torque feedback is R0.06 [Actual toruge].

*3 Reference parameters 1-3 correspond to parameters P4.80—P4.82 [Configuration of PZD setting
parameter n], while feedback parameters 1-3 correspond to P4.85-P4.89 [Configuration of PZD feedback
parameter n].

Each bit of the CW is described in the following table.

Bit Function Name

0 Control mode switchover (valid when enabled) MODE_SWITCH

1 Gain switchover GAIN_SWITCH

2 Inertia ratio switchover JRATIO_SWITCH

3 Torque limit switchover TRQLIMIT_SWITCH
4 Zero-speed clamp ZCLAMP

5 Clearing residual pulses POSERR_CLEAR

6 Input switchover for vibration suppression VIB_SUB

7 Quick stop QUICK_STOP
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Bit Function Name
Screening digital input (0: CN1 digital input is

8 valid. 1: CN1 digital input is invalid, but the CW is | SERVO_DI_INH
valid) **

9 Enabling servo SERVO_ON

10 Clearing faults FAULT_CLEAR

11 Emergency stop EMEGENCY

12 Disabling forward driving POT(POSITIVE_LIMIT)
NOT(NAGETIVE_LIMIT)
HOME_SINGAL

15 Triggering homing HOME_TRIGGER
Note: ** (1) When bit 8 is set to 0, the servo drive uses digital input as the source of the corresponding

13 Disabling reverse driving

14 Home switch signal

function (but CW control is still valid, which has an inclusive or relationship with the digital input). (2) When
bit 8 is set to 1, digital input is screened, and only the control bit in the CW is used as the source of

function. The control function is applicable only to disabling positive/negative driving (the limit switch

needs to be set to valid through P3.40), home switch signal, and triggering homing.
Each bit of the SW is described in the following table.

Bit Function Name

0 Speed consistent SPD_COIN

1 Speed reached SPD_AT

2 Speed being limited SPD_LIMITING

3 Speed command validity SPD_CMD_VALID

4 Zero output of speed SPD_ZERO

5 Torque being limited TRQ_LIMITING

6 Zeroing completed HOME_END

7 PZD controlling PZD CONTROLING
8 Servo ready for output READY

9 Servo run output RUN

10 Fault output FAULT

11 Alarm output ALARM

12 External brake released BREAK_OFF

13 Position command validity POS_CMD_VALID
14 Positioning completed POS_COIN

15 Control mode switchover status MODE_CHANGE_STATUS

Note:

(2) All words and double words used are transmitted in Big-Endian format, that is, transmitting high-order
bytes/words before low-order bytes/words (the CWs/SWs are already in Big-Endian format).

(2) The GSD file is a text file. There must be a device description file on each PROFINET slave node on
the PROFINET bus. The device description file must be a GSD file, which describes the PROFINET

device characteristics. The GSD file contains all defined parameters of the device, such as the supported
10
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information length, and input and output data count.

2.2.2 DP-V0-1 optimized protocol (V2.61 and later)

The parameter P4.79 [PROFINET communication packet type] is set to VO-1 packet, which still uses the

32-byte fixed-length transmission method, to optimize only PZD parameters. After optimization, the PZD

packet format is as follows:
PzD packet format:

PzZD
WORD*! 0 1 2 3 4 5 6 7 8 9 10 11
Speed Configure Configure Configure Configure Configure
ee
Downstream| CW P e reference reference reference reference reference
comman
parameter 1% parameter 2 | parameter 3 | parameter 4 | parameter 5
Speed Configure Configure Configure Configure Configure
ee
Upstream | SW ; Zb ‘ feedback feedback feedback feedback feedback
eedbac
parameter 1 | parameter 2 | parameter 3 | parameter 4 | parameter 5

*! The word length is 16 bits.

*2 The fixed content in PZD has the following relationship in the parameter table: The speed command is
P4.13 [Bus speed command]; the speed feedback is R0.21 [Transient speed].
*3 Reference parameters 1-5 correspond to parameters P4.80—P4.84 [Configuration of PZD setting

parameter n], while feedback parameters 1-5 correspond to P4.85-P4.89 [Configuration of PZD feedback

parameter n].
2.2.3 Other packets

Not supported currently.

2.3 PLC communication configuration

This section describes how to use S7-1500 PLC of Siemens TIA PORTAL V13 to configure PROFINET
communication for the servo drive.

The following uses Siemens PLC S7-1500 as an example to describe the configuration process, similar to
the configuration process using S7-300, S7-400, or S7-1200.

2.3.1 Creating a project

Double-click the TIA Portal V13 icon to start the TIA Portal V13 project tool.

Then choose Create new project. On the right of the interface, enter Project name, Path, Version,
Author, and Comment, and click Create. See the following figure.

11
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-
Totally Integrated Automation
Create new project
Projectname: | DA200_PN_TEST
Open existing project =
Path: | C:\UsersIDELLIDocuments\Drive_v90_da200_S1200_bake
Create new project Version: |V15
Author: | DELL
Migrate project =i
Comment: |
v|
Create

Installed software

Help

TA Siemens - C:\Wsers\DELL\Documents\Drive_v90_da200_51200_bake\DA200_PN_TEST\DA200_PN_TEST —ax

Totally Integrated Automation

First steps

Project: "DA200_PN_TEST" was opened successfully. Please select the next step:

S5
. Q Configure a device
Welcome Tour
~ Write PLC program
First steps
Configure
technology objects
Installed software l Configure an HMI screen

Help

e language

I Open the project view

) Project view Opened project: C:\Users\DELL\Documents\Drive_v90_da200_51200_bake\DA200_PN_TEST\DA200_PN_TEST

2.3.2 Adding the GSD file

In the project view, choose Option (N) from the toolbar. Then choose Manage general station
description files (GSD). In the dialog box that appears, enter the source path of the GSD file, select the
GSD file, and click Install.

If the installation is successful, the following dialog box appears.

Manage general station description files

Installation result

I Message

(v} Installation was completed successfully.

2.3.3 Configuring basic information on project

(1) Enter the project view.
12
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Double-click Devices & networks in the project view.

Totally In ted Automation
e ¥ Goofiiine Sy MR % — 1] Y A PORTAL

Devices | & Topology view | Network view  [I¥ Device view | [l
= » I - ] - T
[Z3| 2 |8 nework| 1§ Connections ~| &3 Relations ' W3 H[H| " =4 Network overview | Connections | Relations R
~
Y¥{¢ Device Type Address in §
= 3
3
g
3
3

» [ Language: & rezources
» i Online sccess
» (g Card Readeriuse memory

sonein ] Sl @] S0 sumo |

v
<In 3| [100% o] —y— @ < i >
Q Properties |"WInfo & | % Diagnostics
v Details view . - : : ol -
—— | General_ & Gross-eferences | Compile
D@ ][ show el messages I~
Neme
| Path Description Goto |2 Erors  Wemings  Time

| roriview  [ETEETI ENCRTY
(2) Add project devices.
@ Add S7-1500 PLC to the project.
For example, choose Controllers > SIMATIC S7-1500 > CPU > CPU 1511-1 PN > 6ES7
511-1AK01-0ABO in the Hardware catalog panel on the right, and then double-click or drag the 6ES7
511-1AK01-0ABO icon to the project.

T4 Siemens - C:\Users\DELL\Documents\Drive_v90_da200_51200_bake\DA200_PN_TEST\DA200_PN_TEST

Doject Ldt Wew Imen Online Options Tools Mindow tielp Totally Integrated Automation
S ) sovepojer @ X 18 2 X e BN E G F Goonine F cooffine fip AR % 1| W PORTAL
|| Devices & Topology view [k Network view  [IY Device view || Options )
| 2% | ¥ Heowerk| 1§ Connections *| & melations B [l |2 = |F
L] 4| ¥ | Catalog g,’
A DA200_PN_TEST »
- o = Search>
B Add new device earc il (]| o
b Devices & networks @ Filter  Profile: [ <Al -k g
= [ Controliers Alle

» k= Ungrouped devices
+ [ smenc 57-1200

» &g Security settings |

» & Common date ~ [ smenc 57-1500 9

» [ Documentation settings ~[@cru °

» [@ Languages & resources b ~@cPuIsia PN 5

» g Online access BES7 511-1AKDO-0ABO r
» [ Card ReaderlUSB memory [i Tees7 511-14K01-0480] E—

I SET STTTAROI0RED

» [@crusTIc PN —

» @ cPuIsIZC PN E‘

»[@CPUISIZI PN s

» @ cPuISIS2ZPN H

» [l CPU 1516-3 PriP L

» [ CPU 1517-3 PiDP )

» [ cPU 15184 PNIDP E

i » [l CPU 15184 PNIDP ODK 8

AR 2 |100% bl Ererars irurert ! » [ CPU 15184 PNIDP WFP H

| 9 Properties  |"info i [ %) Diagnostics | » (@ CPU1511F1 PN

| Details view » [l cPU1513F1 PN

» [l cPu1sISF2 PN

General 4| Cross-references Compile |

D1 AJ0] o s mesaces . SR ts1sra neor
Hame » [ cPu 1517F-3 PHiDP
Path Descnption Go to ? Errors. War. » @ CPU 1518F-4 PNIDP
» [ CPU 1518F-4 PNIDP ODK v
< [l > |* | Information

@ Add DA200 drive to the project.

In the Hardware catalog panel on the right, choose Other field devices > PROFINET IO > I/O > INVT >
INVT Servo Profinet > INVT Profinet Adapter V1.0, and then double-click the INVT Profinet Adapter
V1.0 icon to add the DA200 drive to the project. See the following figure.
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T4 Siemens - C:\Users\DELL\Documents\Dri: )_da200_$1200_bake\DA200_PN_TESTIDA200_PN_TEST
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
CF (Y B saveproject 5 X E X O e 5 MK SR § coonline F cooffline gz [0 M 2 H 1] PORTAL
DA200_PN_TEST » Devices & networks X
Devices [ Topology view |k, Network view | Device view | | Options [
= e T
& ¥ Network §3 Connections [Fii connection [~ & Relations =" 53 i @ Ofw
2
|~ | catalog H
¥ ] DA200_PN_TEST ‘{ﬁm} HEI 3
A a
B Add new device 8
g evess et | mea g S — ]
» [ PLC_1 [CPU 1511-1 PN] EO TR 3 rr{] SIMATIC 57-300 &
» 2 Ungrouped devices DL OSITETTT L]
» 53 Securitysettings » [ SIMATIC ET200 CPU o)
£ securysetings s [
» [ unassigned devices 5, Device proxy o
» 4§ common dats L ¥ [ H E
» [£]) Documentation settings I » (@ PCsystems e
3
» [@ Languages & resources g » (@l Drives & starters 32
» [ Online access + [l Network components.
» [ Card Reader/USE memory » [ Detecting & Mionitoring E
» [l Distributed 110 =
a =
» [ Power supply & distribution ]
» [ Field devices &
[~ T Other field devices. Lo
» [ Additional Ethemet devices =l
~ [ PROFINET IO =
v I g
» [ Drives 8
<L 100% d v 8 #| ) @encosen z
—— |6 Properties  |*}info @ [[2] Diagnostics | » [l Gateway
« | Details view [ =
- ~ (@ o
| General g| Cross-references | Compile | o T
va
[B)]@]showcmesseges 7] ~ [ mvTServe Profinet
= [l v DA200 Profinet V1.02
ame
I Path Description Goto |7 Err... » Ll Sensors.
» [ PROFIBUS DP =]

< Il

Click the Not assigned option of INVT Profinet Adapter V1.0, and select the 10 controller

PLC_1.PROFINET interface_1. In the network view, the CPU and INVT PROFINET have been

connected to the same PROFINET sub network.

ers\DELL\Documents\Drive_v90_da200_51200_bake\DA200_PN_TEST\DA200_PN_TEST
Project Edit \View Insert Online Options Tools Window Help Totally Integrated Automation
POR

7 (3 seveprojear & X XO:: BMEER ¥ coonline F coofiine fp [A W 2 1] TAL

Devices |& Topology view |, Network view ¥ Device view ||k
e e [ . n =z
'] % Network 1F Connections 44 Relotions B T i [ [f] @ 2 = | | Network overview Connections E}
A 10 system: PLC_1.PROFINET 10-System (100) 92| Device Type §
- J?Z‘LJNJ‘:‘T_ ~ 571500/ET200MP station_1  571500/ET200MP stati... |
Add new device 2
PLC1 INVT-1 [ » PLCJ. CPU 1511-1 FN g
CPU1511-1PN INVT DA200 Pro... =~ EEDCET EED il 5]
mRc FLET >INV INVT DA200 Profinet V...
» i3 Ungrouped devices = -
¥ 5 Security settings Bl
i i °
> &4 Commen data [PLC_1.PROFINET 10-Syste.._jmmmmmmal . ES
» [5]) Documentation settings 5 E
» [@ Languages & resources 4 ;
b [igj Online access w =
» [ Card ReaderiUse memory
=4
=
B
H
3
L)
=
<] 100% 2] v | [<] ] 2|5
| Properties |} Info @[[2) Diagnostics | g
e | General @[ Cross-references | Compile |
D] 2.]@|[show el messsges -
1 peth Description Got |7 Errors | wamings | Time
Name

By Devices &ne...
3 Add INVT I/O sub modules to the project.

Double-click the INVT Profinet Adapter V1.0 icon to enter the device view. See the following figure.
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it Siemens - C:\Users\DELL\Documents\Drive vO0_da200 S1200 bake\DA200_PN_TEST\DA200 PN_TEST

Project Edit View Insert Online Options Tools Window Help

i 3 H sveproiect & X B X 9 (2

Totally Integrated Automation
FME TR § coonline ¥ cooffine g MM % 1] [Searchinproject- | § PORTAL

DA200_PN_TEST » Ungrouped devices » INVT-1 [INVT DA200 Profinet V1.02]

Devices | Topology view [y Network view |[f Device view || Options (EE]
R = = A e E = [ 7 m F
& (]2 | dr [vet ivromoeromev[e] & B (G [E @& 4 | ] Device overow | =]

2
¥ module . |rack [slot v | catalog §
~ | ] DA200_PN_TEST - INVT-1 o o \ HE\EI :
#dd new d b_PHAO 0 ox1 A =
. @rier e H
v )
\eé\ l 0 ! » [ Head module &
» i3 Ungrouped devices [~ [ Module L |
E -
» 5§ Security settings ~ [ miout )
» [4§ Common data - ] Il 12 Byte noUT ©
| 5
» [5) Documentation settings - I 16 Byte niOUT =
» [@ Languages & resources - L Il 2 Byte iniOUT 3
L g
» [jgh Online access Il 24 Byte IniOUT S
) [5 Card Reader/USB memory Il 32 Byte INiOUT
Il ¢ Byte MuOUT =
I & Byee viOUT 5
Ny
3
(i
<[u] 100% 2 BerersrararlL 1 B B I > E
| Properties | " info @ [ 2] Diagnostics ES
H
~  Dotails view | General | Cross-references | Compile | ]
B[]0 snowatimesssaes =
1 Path Description Go to ? Errors. War...
Name
< [ » | Information

4 Portal view 00_PN_TEST created.

On the right, choose Hardware catalog > Module, or double-click or drag the 32 Byte IN/OUT module to

the blank area in device view, as shown in the following figure. Then the 32 Byte IN/OUT module has been

added to the project.

Tt Siemens - C:\Users\DELL\Documents\Drive v90_da200 51200 bake\DA200_PN_TEST\DA200 PN_TEST

Project Edit View Insert Online Options Tools Window Help Ty (e ATy

F (Y saveproject 3 X = 5 X D d: 5 NG B R § coonline ¥ Gooffine gz I8 I ¥ [ [<eorchinproject- | 54 PORTAL
Devices | Topology view [ Network view  [[If Device view | il
" -3 e E By
& (=2 |a [wewvioroorommerv]] | & 1 () i [E] @+ =i [ [ Device overview | =
=
B
P8 Module . |Rack  [slot I oddress | Q oddress | Type £l
M J;’:‘zi‘:mj:” - INVT o 0 INVTDAZ00 Profin... o
Add new device £l
“ L o ox1 INVT-1 E
e&’ 32 Byte INJOUT. o 1 0.31 0.31 32 Byte INJOUT g
<
» i3 Ungrouped devices L
b 5§ Security settings o
» 4§ common data - 7 =]
» []) Documentation settings B E
+ [@ Languages & resources - DP-NORM s 5
b [jgi Online access [ 8
» [ Card ReaderlUSB memory .
y
2
a
(i
e =
<Jm] [>] [100% ] % Al [l ] )-E."
|8 Properties |l Info @R Diagnestics | s
Noewmview | | General )| Crossreferences | Compile | |
][ 2. @][show all messages -
I Path Description Goto |7 Errors | Wamnings  Time
Name

4 Portal view - rojec 00_PN_TEST created.

@ Set S7-1500 and INVT PROFINET basic parameters.

a. Set S7-1500 CPU parameters.

# Double-click Devices & networks to enter the editing interface in the network view.

4 Double-click the PLC S7-1500 icon to enter the device view.

# Double-click the network interface position of the S7-1500 icon to enter the PROFINET interface_1

editing interface.
# Click the General tab, choose Ethernet addresses, and set parameters (such as the PLC IP address

and name).
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Froject Edit View Insert Online Options Tools Window Help Totally Integrated Automation
POR

5§y sovepoict @ M H X 9 4 B MG E RS oonine F cooffine e

EST » Devices & networks X
Devices [ Topology view [, Network view  [[If Device view | |k
5 m =
] % Newwork| 1 Connections I3 Reletions | [ %8 £ 2 =i | | Network overview Connections ADE
2
10 system: PLC_1.PROFINET 10-System (100) @ Device Type H
M j:;\zz(;,w;r::r ~ 571500/ET200MP station_1  571500/ET200MP stati... | &
Add new device | ES
PLC1 INVT-1 . L » FLC1 CFU1511-1 PN g
N - ¥ GSDdevice_1 GSD device 2
% CPU1511-1 PN INVT DA200 Pro DP-NORM - EED) — 2
0 67\ CFe 0 [ D5 G Es - r b INVET INVT DA200 Profinet V..
» i ungrouped devices = i -
» 5 Security settings 2]
» G c dats =]
@f Commondata o e, PLC_1-PROFINET [0-Syste.. jmmmmmmnt E
» (=] Documentation settings. A
» [@ Languages & resources <] w 100% - —y— & <] 1l >]2
I <5 ]
> Online access |6 Properties  [?iinfo [ 2] Diagnestics | =
» 5 Card ReaderlUSE memory
|| General [ 10tags [ System constants | Texts | |
General M (@) SetIP address in the project EL%:
=
IPaddress: | 192 . 168 .0 . 1 E
subnet mask:
Operating made. ||
» Advanced options TTUze router (]
Web server access Route B =
| () IPaddress is set directly at the device 3
, 3
~ | Details view ' PROFINET | |
[) PROFINET device name is set directly at the device
e [¥] Generate PROFINET device name automatically
PROFINET device name{ [plc_1 ]
Converted name: | plcxb1dOed | |

4 Portal view + Project DAZ00_PN_TEST created.
@ Set INVT PROFINET communication parameters.

# Double-click Devices & networks to enter the editing interface in the network view.

4 Double-click the INVT PROFINET icon to enter the device view.

# Double-click the network interface position of the INVT PROFINET icon to enter the PROFINET
interface editing interface.

# Click the General tab, choose PROFINET interface_1 [X1] > Ethernet addresses,

and then set INVT PROFINET parameters, as shown in the following figure.

T4 siemens - C:\Users\DELL\Documents\Drive_v90_da200_$1200_bake\DA200_PN_TEST\DA200_PN_TEST

Project Edit View Insert Online Options Tools Window Help N

Totally Integrated Automation
G [ sveprojet 3 X X ez S MEE R F coonline & cootfine | §z I8 B 2 H (1 POR
DA200_PN_TEST » Devices & networks

Devices | Topology view [ Network view  [[IY Device view | i/
x m =
B ¥ wewwork| 7 Comnections 0 reations | B %8 5[] @ ¢ B [ Retrcomenien [iComsctos DB
2

. ~ H

10 system: PLC_1.PROFINET 10-System (100) 9] Device Type 3

v —-‘:;‘ZDD*PNJE’T ~ S71500/ET200MF station_1  571500/ET200MF stai... | &
Add new device = 2

I T E § »oPLCIT CPU 15111 PN 3

CPU1511-1 PN INVT DA200 Pro. DP-NORM N ~ GSDdevice_1 GSD device E

— b » T INVT DA200 Profinet V...

» i Ungrouped devices =Sl - |

» &g Securitysettings u

» Gic dat: o
RSO O (12 PLC_1.PROFINET 10-Syste... ES

» E D tation settings E
U (<[ m [>] [1o0= 2 e rererilil 0 i 23

» (@ Languages & resources - — = = z
- [Sroreries e [Dmgmosies ITE
@

» [ Card ReaderlUSB memory || General [ 10tags | Systemconstants | Texts |
— il IPaddress: | 192 . 168 . 0 2

Subnetmask: | 255 . 255 . 255 . 0

=
P
2
&

[# synchronize router settings with 10 centroller
|_| Use router

: B

saueIqn EH

PROFINET

+ | Details view

[ Generate PROFINET device name automatically

PFROFINET device name:| [invt-1

]
Converted name:| [invt-1 ]
Name ‘

Device number: |1

4 Portal view i iy Devices &ne..

2.3.4 Allocating 10O devices

First of all, ensure that the CPU and INVT PROFINET communication card have been connected to your

computer through a network cable.
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Tft Siemens - C:WUsers\DELL\Documents\Drive_v90_da200_S1200_bake\DA200_PN_TEST\DA200_PN_TEST

Project Edit View Inzert Online Options Tools Window Help

[HF Rl saveproject 3 X B 3 X D FIMEE R § Goonline & Gooffiine - 2 [N I8 > 1]
Project tree m 4

Devices | Topology view [ Network view  [[If Device view

Totally Integrated Automation

G PORTAL

@]
" = E - "y =
=] @ | wewwor| 14 connections &3 reavons 1 58 S [[E| @+ i | | Networkoverview | Connections D E
2
1 10 system: PLC_1-PROFINET |0-System (100) R evice Type §
e J:’?UU’NJE‘T ~ 571500/ET200MP station_1  571500[ET200MF stati... | o
Add new device g
G O P T u . o =
» (il PLC_1 [CPU 15111 PA] CPU1511-1 PN INVT DAZ200 Pro... DP-HORM GSD device_1 GSD device 12
= PLC_1 = PoINVTT INVTDA200 Profinet V...
» [ Ungrouped devices LS “ | |
yE2 s 5 - = [l
S5 Securitysettings - O]
» [gi commen data i =}
goommendate e (PO T PROFINETIO Syste e - g
» [5) Documentation settings E
» [ Languages & resources =
g
~ g Online access. o
- @
Y Displaylhide interfaces
~ [ Realtek PCle GbE Family Controller o, =
57 Update accessible devices <] T00% v —s— a1 (<] W 1 =4
i Display mare information = = = = B
£
v Tog invt-1 [7083-05-1 D-0E-82] |g Properties. H Ty Info Hﬂ Diagnostics ‘ =
» [ ple 1 [192.1680.1] || General [ Crossreferences [ Compile | ||
» L] Intel(R) wireless-AC 9560 1= @Im [showall messsges _|=]
» [l Microsoft Wi-i Direct Vinual Adspter il =
» [J Microsoft Wi Direct Virtual Adapter <2> | Rl 3
» [ PC intorpel [Local] ! Message Goto |7 Dste. Time B
A= e @  Project DA200_PN_TESTcreated. 31612021 11:30:11 AM
€  scanning for devices on interface Realtek PCle GbE Family Controller was started 311612021  11:50:54 AM -
€ scanning for devices completed for interface Rezltek PCle GbE Family Controller. Found 2 de. 311612021  11:51:03 AM

4 Portal view shy Devices &re... i Scanning for

e In the project tree, choose Online access, find the network card corresponding to your computer.

e Double-click Update accessible devices, and wait for a period of time. All the devices scanned in the
network are displayed.

e Find and click the option corresponding to DA200 drive.

(Note: If DA200 drive is used for the first time, it does not have a device name, but its MAC address can be
scanned.)

e Double-click Online & diagnhostics to enter the online commissioning state.

Tf Siemens - C:WUsers\DELL\Documents\Drive_v90_da200_51200_bake\DA200_PN_TEST\DA200_PN_TEST

Project  Edit View Insert Online Options Tools Window Help

N Totally Integrated Automation
[ Rl saveproject S X 25 g X D@ FIME E R § Goonline ¥ Gooffiine : 2 [N I > 1] POR

TAL

2!

Devices
£ 2 |~ oiagnostics

General

‘
mEN

‘ sagmlanH suselkﬁﬂ s]003 aul|uQ |<|

Assign PROFINET device name

* [ DA200_PN_TEST ~ Functions

[ Add newdevice fssign IP oddress

[==ian PROFINET device na ] Configured PROFINET device

g Devices & networks
» [ PLC_1[CPU 1511-1 PN]
» i Ungrouped devices

Reset to factory settings

FROFINETdevice name: | invt-1 ] |

Device fype: | TPs-1 |

» 5@ Securitysettings

» [g§ commen data

» [5] Documentation settings
» [ Languages & resources.

~ [igh Online access
1 Displaylhide interfaces
~ [} Realtek PCle GbE Family Controller

Device filter

&

Bi? Update accessible devices <] m ] Only show devices of the same & 3
i Display mare information

|gPlope|‘ties H‘illnfo HﬂDiagnostics

|| General | Cross-references | Compile |

BIL]®[showstimessges T[]

ple_1[192.168.0.1]
» [ Intel(R} wireless-Ac 9560 1}
» [ Microsoft vi-Fi Direct Virtual Adapter

Mo e | Message Goto |7 Date Time
»_LJ| Microsoft WiFiDirect Virtual Adapter <2 .
S 0 Project DA200_PN_TESTcreated 31162021 11:30:11 AM
€)  scanning for devices on interface Realtek PCle GbE Family Controller was started 311612021  11:50:54 AM
@ scanning for devices completed for interface Realtek PCle GbE Family Controller. Found 2 de. 301612021 11:51:03 AM

Name

4 Portal view =3 Overview I_ Devices & ne.. | & Online & dia... i Scanning for

e Choose Functions > Assigh PROFINET device name.

e Set parameters, and click Assign name.

e Note: The PROFINET communication card name that is online set must be the same as the PROFINET
communication card name that is set during project configuration. Otherwise, devices cannot
communicate through PROFINET.

e Click Assign name to assign device names. (Note: The device name invt-1 is used for example, which

must be the same as the device name configured on the PROFINET communication card in the project.)
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2.3.5 Saving, compiling, and downloading project configuration information

After configuring the project, you need to download the project configuration information to the CPU. See
the following figure. Choose Save project to save the project. Right-click PLC_1 [CPU 1511-1 PN] and

choose Compile > Hardware and software (only changes).

Tp Siemens

Froject  Edit View Insert  Onl

Options  Tools

- CUsers\DELL\Documents\Drive_v90_da200_51200_bake\DA200_PN_TEST\DA200_PN_TEST

Window  Help

Totally Integrated Automation
POR

CF (% saveprojec: @ ¥ B5 Ty X o (22 |G| I B & Goonline ¥ Gooffiine : dp M M 3¢ H 1] [<esrchinproject | S TAL
Project tree m 4
evices opology view e K view evice view 2=l
Devi Topology vi Network vi Device vi [
- = nAME I I T
] [E] 2 [ nework] 1§ connections I3 Relations + 3| 53 5 @2 3 | [ Networkoverview Connections DE
i
1 10 system: PLC_1.PROFINET 10-System (100) w Device Type 5
7 ) DA200_PN_TEST ~ S71500/ET2000MP station_1  571500/ET200MP stati... |
E Add new device i » PLC CPU15T1-1 PN E
rﬁo DECESElnE TR et e v GSDdevice 1 GSD device 5
- CPU1511-1 PN INVT DAZ00 Fro... R T ] S| = 3 H
DI EIE DIER IS G ] e = b NVEL INVTDAZ00 Profinet V...
» = Ungrouped devices — L
» &g Securitysettings B o]
i ! °
VgCommondata LW PLC_1 PROFINET |0-Syste__|mommmmmnt 5 3
H
g
X
~ [} Realtek PCle GbE Family Controller o, =
42 Update accessible devices <[] [100%_ - —y— & i<] [ > )_’1
B Display more information = = " = = H
T '@ Properties  |*i} Info 12| Diagnostics | =
%) Online & diagnostics | General 3| Cross-references | Compile | -
-
» gt 1 1321680 B T = L
» [0 InteltR) Wireless-AC 9560 F
L TGS Compiling finished (errors: 0 wamings: 0) 3
» [} Microsoft Wi-Fi Direct Virtual Adapter ] E
= . 1 |Fath Description Goto |7 Errors | Wamings | Time =
b L1 Wcrosoft wir| Drect Vitual Adsprer 2> 1 M E @ El A = = e 3
+ | Details view = -
| i) ~ Hardware configuration P 0 0 11:53:48 AM —
|| Module | o Hardware was not compiled. The configuration is up-ta-date ? 11:53:48 AM
(i) ~ Program blocks A 0 o 11:53:48 AM
No block was compiled. All blocks are uptodate. 11:53:48 AM
Compiling finished (errors: 0; warnings: 0) 11:53:48 AM

.5 Program blocks

~

4 Portal view =2 Overview

@ Devices &ne... | % Online & dia...

Click the Download to device icon to download the project configuration to the PLC. Then the following

interface appears. Select PN/IE_1 from the Connection to interface/subnet drop-down list box. Click

V' The proje

A200_PN_TEST was saved .

Start search in the lower right corner to start scanning for PLC devices in the detection network.
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Extended download to device

Flash LED

Configured access nodes of "PLC_1"

Device type Slot
CPU 1511-1 PN 1x1

Device
PLC_1

Type of the PGIPC interface:
PGIPC interface:

Connection to interfaceisubnet:

I
X
Interface type | Address Subnet
PMNIIE 192.168.0.1 PMIIE_1
[®_Prile [+]

ﬁ Realtek PCle GhE Family Controller

[~ ©E

| PMIIE_1 A E?I
| ©

st gateway:
Select target device: | Show all compatible devices |V|
Device Device type Interface type Address Target device
— — PMIIE Access address —

Online status information:

See the following figure.
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Extended download to device %
Configured access nodes of "PLC_1"
Device Device type Slot Interface type | Address Subnet
PLC 1 CPU 1511-1 PN 1x1 PMNIIE 192.168.0.1 PMIIE_1
—]
Type of the PGIPC interface: ﬁ_PNl‘IE |'|
PGIPC interface: ﬁRealtek PCle GbE Family Cantroller |'| @
Connection to interface/subnet: | FMIE_1 |'| @
15t gateway: | |'|®
Select target device: | Show all compatible devices |V|
Device Device type Interface type Address Target device
IPLC_1 CPU 1511-1 PN PMIIE 192.168.0.1 RLE 1 I
= = FITE Ficess address =
[ |Flash LED
Online status information: D Displayonly error messages
= Connection established to the device with address 192.168.0.1.
0 Scan completed. 1 compatible devices of 3 accessible devices found.
2 Retrieving device information... IE‘
Scan and information retrieval completed. [+]
| Load | | Cancel |

Select the PLC to download (there is only one PLC in the example), and click Download. Click the
corresponding buttons, and then Finish.

Load preview e
9 Check before loading
Status (! Target Message Action
Devices connected to an enterprise network or directly to

the internet must be appropriately protected against
unauthorized access, e.g9. by use of firewalls and network

segmentation. For mare information a bout industrial
security, please visit
H http:ifwww siemens comiindustrialsecurity
b Stop modules The modules are stopped for downloading to device. I Stop all I
» Device configura... Delete and replace systern data in target Download to device
Software Download software to device Consistent download

» Additional infor...  There are differences between the settings for the project E Overwrite all

-

Text libraries Download all alarm texts and text list texts to device Consistent download to ...

Finish ||E Load il| Cancel |
)

2.3.6 Configuring variable table monitoring

Choose Watch and force tables > Add new watch table in the project tree on the left.
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g Siemens - C:Wsers\DELL\Documents\Drive_v90_da200_51200_bake\DA200_PN_TEST\DA200_PN_TEST

Project Edit View [nsert Online Options Tools Window Help S —
G (il soveprojert @ X = 5 X O B MG E R Y coonline §F cootfine fz MM ¥ 1] [ - # PORTAL
DA200_PN_TEST » PLC_1 [CPU 15111 PN] » Watch and force tables » Watch table_1

Devices
& E-—Z? = E S

] DA200_PN_TEST ~ &

§
§
Buisa) =

Address Display format | Monitor value Madify value 7 Comment Tag com

I Add new device ?
g Devices & networks Ey
- )
~ [l PLC_1 [CPU 15111 PH] %
¥ Device configuration =
%/ Online & diagnostics =
+ gl Program blocks -
=4
v @ ¥ objects | =
¥} Extemal source files El
>
v g FLCtags H
+ (g PLC dota types
~ gy wetch snd force tables

in‘%ddn:.-,wu'.chublr I <] [0 >

Izl 'd Properties  |*iJInfo | % Diagnestics

gt Wetch table 1
+ [ Online backups | General | Cross-references Compile
b G Traces 3] 1. [ @] showall messages -

» [§ OPC UA communication
* [jii: Device proxy data
£B} Program info ~|!
v | Details view

Message Gotw 7 Date Time

Name

muwmm |ﬁ Devices & ne... Ewmhubl:_!
QW0-QW31 correspond to the PLC output addresses, consistent with the Q addresses in the

configuration, while IW0—-IW31 correspond to the PLC input addresses, consistent with the | addresses in

the configuration. You can monitor and modify the values.

T Siemens - C:\Users\DELL\Documents\Drive_v90_da200_51200_bake\DA200_PN_TEST\DA200_PN_TEST

Project Edit Miew |nsert Online Options Jools Window Help Totally Integrated Automation
POR

G (Y seveproiect & X % (5 X e s 50 IE B R F coonine 4 coofrine | o B ¥ = 1] TAL
Devices — %
£} EE) EEa 2 BEEY [Es 2
i Name  Address Display format  Manitor value Wodify value 7 Comment ag comment| |3
~ (] DA200_PN_TEST QU0 Hex 16£0000 PRW_PWE
B Add new device [E] o I Hex [+] 1620000 =
s Devices & networks 2 Hex 1640000 =
~ [ PLC_1 [CPU 151141 PN] IV Hex 1620000 2
IIY Device configuration s Hex 1640000 o
%) online & diagnastics %QuB Hex 1640000 ==
» g Program blocks =QWIO Hex 1670000 '-'J_J
%QD12 Hex 16#0000_0000 §'
12 “QWIGE Hex 16%0000 e
e | w8 Hex 1689141 8
14 %IW10 Hex 1620000 [ |
15 #D12 Hex 16£0000_0549
16 %16 Hex 1620000
17
18
[<] 0 ]
[d Properties  |*info |2 Diagnostics |
~|| General | Cross-references | Compile |
K-
1 Message Goto ? Date Time
— @ connected to PLC_1, via address IP=192.168.0.1 311612021  12:33:00FM

4 Portal view =2 Overview @ Devices & ne... | 3l Watch table_1

2.4 Configuring IRT communication

This section describes how to use S7-1500 PLC of Siemens TIA PORTAL V13 to configure PROFINET
IRT communication for the servo drive.

The following uses Siemens PLC S7-1500 as an example to describe the configuration process, which is
also applicable to the PLC with PROFINET interface with the IRT function.

2.4.1 Creating a project

Open TIAPORTAL V13, and create a project, which contains one PLC S7-1500, two DA200 servo drives,
to which INVT 1/O sub modules are added. Set the IP addresses and device names of S7-1500 and
DA200. Assign device names invt-1 and invt-1_1 to the two DA200 servo drives online. The project is as

shown in the following figure.

21



INVT SV-DA200 AC Servo Drive PROFINET Technical Guide V2.63

Tft Siemens - C:WUsers\DELL\Documents\Drive_v90_da200_S1200_bake\DA200_PN_TEST\DA200_PN_TEST

Project Edit View Inzert Online Options Tools Window Help
5 (% B saveproject 3 X AX ez 5 MEE R § coonline ¥ Gooffline

DA200_PN_TEST » Devices & networks

gz 2 4l

Devices | Topology view [ Network view  [[IY Device view | [l
- - =
= ¥ Newwork] 14 Comnections 2 relons | 1 8 [ @2 S [ Neworkoverdew | [ D3
S
R 10 system: PLC_1 PROFINET I0-System (100) Wo 3
. . B evice =
4 ?OO’PN’TEQT > 571500/ET200MP station_1 -
Add new device g
& Devices & networks PLC1 INVT-1 [ | INVT-1_1 [ | D P:(—' 5
~ G5Ddevice_1 o
CPU1511-1 PN INVT DA200 Pro... INVT DA200 Pro... —
» [ PLC_1 [CPU 15111 PN] " DF-HORM. - SENORE » NV B
N PLC 1 PLC 1 = -
» i Ungrouped devices L= e 1 © A | |
» 53 Security settings E ﬂ = SR u
L. = =)
e {PLE_T.PROFNET 05yste-.| | | H
» [5] Documentation settings E
» [ Languages & resources 1.;;
» [igh Online access °
B
» [5 Card Reader/USB memory
[<] w 100% v —5— & <[ m > g
[ properties  [%ilinfo [ Diagnostics r
|| General [ Crossreferences [ Compile |
E [ T a— ¢
3
! |Message Goto |7 Date Time a
v | Details view @  Losding completed (errors: 0 warnings: 0). 31602021  12:41:15FM [~]
e Scanning for devices on interface Realtek PCle GbE Family Controller was started. 3M6(2021  1:03:51 PM
@  =canning for devices completed for interface Realtek FCle GbE Family Controller. Found 3 de 311602021 1:03:58 FM
e The PROFINET device name “invt-1_1" was successfully assigned to MAC address “70-83-D5-1 3M6(2021  1:05:07 PM
Name €  scanning for devices on interface Realtek FCle GbE Family Controller was started 31602021  1:05:11 PM E
L Scanning for devices completed for interface Realtek PCle GbE Family Controller. Found 3 de. 3M6/2021  1:05:19 FM

completed forint..

Scanning for devi

4 Portal Ovenview

2.4.2 Setting connection attributes

@ Devices &ne

(1) Choose PN/IE_1 > Properties > General > Domain management > Sync domains, and make

Sync-Domain_1 valid. See the following figure.

C:Wsers\DELL\Documents\Drive_v90_da200_51200_bake\DA200_PN_TEST\DA200_PN_TEST

Tfs Siemens

Help

Project Edit View Insert Online Options Tools MWindow .
Totally Integrated Automation
5 (% [ save project S + ZME DT R § Goonline y Gooffiine ; o [N @ > 1] AL

DA200_PN_TEST » Devices & networks

~ PLC_1.PROFINETIO-System (.
General

Name

Hardware identifier
Overview of addresses

g w ]

> Sync-Domain_1

Devices |7 Topology view [ Network view  [[IY Device view | [l
x =
£ % Nework| 1% connections I3 Relations [ 5B i Network overview e
2
1 Sync domain: Sync-Domain_1 92 Device H
O :;‘ZDD—PN—TBT ~ S71500/ET200MP station_1 | o
Add device )
PLC 1 INVT-1 [ INVT-1_1 [ D HEc g
- ~ GsDdevice_1 3
YRRl ey CPU1511-1 PN INVT DAZ00 Pro... DP-NORM INVT DAZ200 Fro... [ TR ] e &
. PLC 1 PLC 1 B
» [ Ungrouped devices L= e © ETn -
» 5§ Securitysettings R u
» [g§ common data - s
» [5] Documentation settings E
» [@ Langusge: & resources g
» [ig Online access -
» [ Card Reader/USE memol 9
= = [<]—u 100% =] —s— & k[ m
|[ L Properties  |’idinfo |2 Diagnostics
J General | I0tags [ System constants | Texts
~ PROFINET Subnet i ‘
> Sync domains
General
Domain neme
» MRF domains Sync-Domain_1
e e Overview isochronous mode “Hew sync domain>

4 Portal Ovenview

@ Devices &ne

(2) Choose Device. Set PLC_1 to the synchronization master node, and set the RT class of INVT-1 and

INVT-1_1 to IRT. See the following figure.
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Tft Siemens - C:WUsers\DELL\Documents\Drive_v90_da200_S1200_bake\DA200_PN_TEST\DA200_PN_TEST

Project Edit View Insert Online Options Tools Window Help N
N Totally Integrated Automation
G H sovepoiect 3 X 22 2 X e @ 5 0GB R F coonline ¥ Gooffine | fz [ B 2 ] ] PORTAL

DA200_PN_TEST » Devices & networks

Devices | Topology view [ Network view  [[IY Device view | [l
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[ % Network| 1.} Connections [Fil cr on & Relations | [ 53 2 Network overview : : 3
2
2 Sync domain: Sync-Domain_1 ¥ Device 3
=i ?OO—PN—TE*T ~ 571500/ET200MF station_1 | o
Add new device 8
By Aod newdevice . » PLC ES
& Devices & networks PLC (L3 u INVTL1 . ~ 5D device_ 1 E
CPU1511-1 PN INVT DA200 Pro... INVT DA200 Pro... = —
» [ PLC_1[CPU 15111 PN] “ © b INVT B
. PLC 1 PLC1 -
» i Ungrouped devices — — e -
» 53 Securitysettings b TR w)
I Syncoomin 1 ) z
» [5] Documentation settings 5
» [ Languages & resources. 3
g
» [igh Online access =3
@

I 5
» 5 Card ReaderlUSB memory i foe ] —o— & e ]

[ Properties  |7iJinfo_ | %) Diagnostics |

&l
3
|| General [ 10tags | System constants | Texts a
General =]
¥ Domain management E
~ Sync domains. =
s g
¥ SyncDomain 1 10 devices 3
| l=lg
v [ Details view o j PROFI... |RTclass Synchronization role  Redundancy level | DFF group
» MRP domains = —
i plc_1  RTIRT Sync master
S BT S il invt-1 [iRT Sync slave Ho redundancy
< RIS SESHS inve-1_1 [IRT Sync slave No redundancy

o General

Hardware identifier
Overview of addresses -
< i

4 Portal Overview @ Devices &ne

(3) Click Sync-Domain_1, and set the sending clock. See the following figure.

90_da200_51200_bake\DA200_PN_TEST\DAZ00_PN_TEST

Watch table_1 vice INVI-1_1, the update tim...

Project Edit View Insert Online Options JTools Window Help .
Totally Integrated Automation
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Devices | Topology view [ Network view  [[IY Device view | i/
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=) Network overview : : 2
=

in: | i =

£ Sync domain: Sync-Domain_1 ¥4 Device H

= :;‘ZDD*PNJE’T = S71500/ET200MF station_1 | g
Add new device 8

- PLC 1 INVT-1 [ INVT-1_1 [ D HEe g

CPU1511-1 PN INVT DAZ00 Pro... INVT DA200 Pro... = GSDdevice_ ]

Lm0 511 A ” " e i

» ) Ungrouped devices TS GE

! ~ GSDdevice_2 =

» ecurity settings. Ve u

Dl s SyneDomein 1| g

» [5] Documentation settings E

» [ Langusge: & resources e

2

» [ig Online access -
@

]

[ info [ %) Diagnostics

I s [
» (i Card ReaderiUsE memory ) 100% 2 e ararert

"2l Properties

|| General [ 10 tags

General

System constants | Texts

> > SyncDomain_1

~ Domain management

« Sync domains.

Details.
» MRF domains
Overview isachronous
~ PLC_1.PROFINETIO-Syste.
General

sync domain: | Sync-Dornain_1

Converted name: | syncdomain:b19998
| send clock: [1.000 |

/] Default domain:

["] Make "high performance’ possible

v | Details view

Name

Hardware identifier

Overview of addresses  [w _
AT > > > Deviee

4 Portal Overview @ Devices &ne

2.4.3 Configuring the PLC

(1) Click PLC_1. Choose PROFINET interface_1 [X1] > Port[X1 P1 R] > Port interconnection, and set
partner ports. In the example, Portl of the PLC is connected to Port2 of the INVT-1 drive. See the

following figure.
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Tft Siemens - C:WUsers\DELL\Documents\Drive_v90_da200_S1200_bake\DA200_PN_TEST\DA200_PN_TEST

Project Edit View Insert Online Options Tools Window Help N
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Ethernet addresses

Time synchronization

Operating mode Partner port:
~ Advanced options
Interface options [ Menitoring of partner portis executed ]

saueiqn EH

panner:

Media redundancy

w | Details view
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» Realtime settings.
~ Port [X1 P1R]
General

Partner port: E [.]

ection (@ Cable length:
Fortoptions [<100m =

» Fort [x1 F2R]
~l signal delay:
Vieb server access - () signal delay:

4 Portal Overview @ Devices &ne

Click Synchronization. Set Synchronization role to Sync master. See the following figure.
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Project Edit View Insert Online Options JTools Window Help
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Devices | Topology view [ Network view  [[IY Device view | i/
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=) Network overview : : 2
=
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£ Sync domain: Sync-Domain_1 ¥4 Device H
= :;‘ZDD*PNJE’T = S71500/ET200MF station_1 | g
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- PLC 1 INVT-1 [ INVT-1_1 [ D HEe g
CPU1511-1 PN INVT DAZ00 Pro... INVT DA200 Pro... = GSDdevice_ ]
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! ~ GSDdevice_2 =
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» [ig Online access -
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S Synchronization -
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Time synchronization E

Operating mode Sync domain: [Sync-Domain_1 | [~ Domain setings | 3
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Interface options
RTclass: | RTIRT ]

v | Details view

Media redundancy

~ Real time settings

Name

» Port [x1 P1R]

» Port [X1 P2R]

4 Portal Overview @ Devices &ne

2.4.4 Configuring DA200 drive

(1) Click INVT-1. Choose PROFINET interface_1 [X1] > Portl- RJ45[X1 P1 R] > Port interconnection,
and set partner ports. In the example, Portl of the INVT-1 drive is connected to Portl of the INVT-1_1

drive. See the following figure.
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(2) Click Synchronization and set the RT class to IRT. See the following figure.
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4 Portal view

(3) Click Isochronous mode on the left, and choose Isochronous mode on the right. See the following

figure.
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(4) Click INVT-1_1, and make similar settings.

2.4.5 Saving, compiling, and downloading project configuration information

(1) After the compilation, download the project configuration to the PLC. See the following figure.
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(2) Set parameter P4.08 to IRT MODE, and save the setting. After soft reset or re-power on, view R0.27 to
check whether the PROFINET clock synchronization calibration status of DA200 drive is Synchronized.
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3 Operation modes

3.1Position mode-Bus position

3.1.1 Basic description
The servo driver (slave node) receives a position command from the upper computer (master node). After
electronic gear ratio conversion, the command is used as the target position for internal position control. In
this way, position control is implemented.
When P0.22 is set to a non-zero value:
Position command encoder unit = Position command user unit x Encoder resolution / P0.22
P0.22=Motor PPR
When P0.22 is set to O:
Position command encoder unit = Position command user unit x P0.25 / P0.26
P0.25=Numerator of gear ratio 1
P0.26=Denominator of gear ratio 1

Note: In this mode, you need to plan parameters such as the speed and acceleration on the PLC.

3.1.2 Operation procedure

Set P0.03 [Control mode] (IND = 1006) to 0 [Position mode].
Set P4.12 [Bus position command] to the target position (IND = 1824; unit: user unit).

3. Set P0.33 [Position command smooth filter] (IND = 1066). Make the setting take effect immediately.
You can make PZD set parameters (for V2.61 or later).

4. Set P0.34[Position command FIR filter] (IND = 1068) (FIR filter time = PZD control cyclic period).
Disable for the setting to take effect.
Set P0.22 (IND = 1044) to adjust the denominator of the gear ratio.
Set CW.hit0 (SERVO_DI_INH) to 1, and then set CW.hitl (SERVO_ON) to enable the servo drive and
start the motor.

7. Query R0.02 (IND = 4004) to obtain the motor actual position feedback (position feedback is the data
of bit 64).

8. Query the SW for corresponding information to obtain the servo drive status feedback (READY, RUN,
POS CMD_VALID, and POSITION_COIN).

3.1.3 Other objects
1. SetP4.33 (IND = 1866) to adjust the tolerance (unit: user unit).
2. Query R0.04 (IND = 4012) to obtain the motor actual position deviation (unit: user unit).
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|__ accepted following error tolerance _I

| | | | | | | | | |,

following error following error
" window window

L
k.

following error no following error following e

reference position

Reference position

3. SetP3.50 (IND = 1700) to adjust the positioning completion range (unit: user unit).
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L o
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3.2 Position mode-Internal PTP

3.2.1 Basic description
The servo driver (slave node) receives a position command from the upper computer (master node). After
electronic gear ratio conversion, the command is used as the target position for internal position control. In
this way, position control is implemented.
When P0.22 is set to a non-zero value:
Position command encoder unit = Position command user unit x Encoder resolution / P0.22
P0.22=Motor PPR
When P0.22 is set to O:
Position command encoder unit = Position command user unit x P0.25 / P0.26
P0.25=Numerator of gear ratio 1

P0.26=Denominator of gear ratio 1

3.2.2 Operation procedure
1. Set P0.03 [Control mode] (IND = 1006) to 0 [Position mode].
2. Set P0.20 [Position command selection] (IND = 1040) to 2 [PTP control].
3. Set P4.80 [Configuration of PZD setting parameter 1] (IND = 2042). Check the value of P5.21 (unit:

r/min).
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4. Set P4.81 [Configuration of PZD setting parameter 2] (IND = 3202). Check the value of PTP0.01 (unit:
user unit).
5. Send the PTP trigger signal through PKW data.
Set P0.33 [Position command smooth filter] (IND = 1066). Make the setting take effect immediately.
You can make PZD set parameters (for V2.61 or later).
7. Set P0.34[Position command FIR filter] (IND = 1068) (FIR filter time = PZD control cyclic period).
Disable for the setting to take effect.
8. SetP0.22 (IND = 1044) to adjust the denominator of the gear ratio.
Set CW.hit0 (SERVO_DI_INH) to 1, and then set CW.bitl (SERVO_ON) to enable the servo drive and
start the motor.
10. Query R0.02 (IND = 4004) to obtain the motor actual position feedback (position feedback is the data
of bit 64).
11. Query the SW for corresponding information to obtain the servo drive status feedback (READY, RUN,
POS _CMD_VALID, and POSITION_COIN).

3.2.3 Other objects
1. SetP4.33 (IND = 1866) to adjust the tolerance (unit: user unit).
2. Query R0.04 (IND = 4012) to obtain the motor actual position deviation (unit: user unit).

accepted following error tolerance _I

I~ "
| | | | | | | | | | ,
I I I I I I | I I I

following error following error
window window

following error no following error following e
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3. Set P3.50 (IND = 1700) to adjust the positioning completion range (unit: user unit).
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| | I I | | I | | I
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3.3 Speed mode

3.3.1 Basic description
In speed mode, the servo drive (slave node) receives a speed command from the upper computer (master

node), and plans the speed based on acceleration parameter settings.

3.3.2 Operation procedure

1. Set P0.03 [Control mode] (IND = 1006) to 1 [Speed mode].

2. Set P4.13 [Bus speed command] to the target rotation speed (IND = 1826 or Word 1 in PZD) (unit:
rpm).

3. Set P0.54 [ACC time] (IND = 1108) to modify the ACC curve (unit: ms; from O to rated rotation speed).
Set P0.55 [DEC time] (IND = 1110) to modify the DEC curve (unit: ms; from rated rotation speed to 0).
Set CW.bit0 (SERVO_DI_INH) to 1, and then set CW.hitl (SERVO_ON) to enable the servo drive and
start the motor.

6. Query the SW for corresponding information to obtain the servo drive status feedback (READY, RUN,
SPD_CMD_VALID, SPEED_COIN, and SPEED_AT).

7. Query R0.21 [Transient speed] (IND = 4046) to obtain the actual speed feedback (unit: rpm).

3.3.3 Other objects

1. Set P3.53 [Speed consistency range] (IND = 1706) to modify the range (unit: rpm).
Set P3.54 [Speed consistency range] (IND = 1708) to modify the range (unit: rpm).
Set P3.55 [Zero-speed range] (IND = 1710) to modify the range (unit: rpm).
Set P4.31 [Max. speed limit] (IND = 1862) to modify the limit (unit: rpm).
Set P4.39 [Speed out-of-tolerance limit] (IND = 1878) to modify the limit (unit: rpm).

o M 0D

3.4 Torque mode

3.4.1 Basic description
In torque mode, the servo drive (slave node) receives a torque command from the upper computer

(master node), and plans the torque based on parameter settings.

3.4.2 Operation procedure

1. Set P0.03 [Control mode] (IND = 1006) to 2 [Torque mode].

2. Set P0.68 [Torque command RAMP time] (IND = 1136) to modify the torque planning time (unit: ms
from 0 to 100% of rated torque).

3. Set P4.14 [Bus speed command] to the target torque (IND = 1828 or Word 4 in PZD) (unit: 0.1% of
rated torque).
Set P0.46 [Speed limit 1] (IND = 1092) to modify the limit (unit: rpm).
Set CW.bit0 (SERVO_DI_INH) to 1, and then set CW.bitl (SERVO_ON) to enable the servo drive and
start the motor.

6. Query the SW for corresponding information to obtain the servo drive status feedback (READY, RUN,
SPEED_LIMITING, and TORQUE_LIMITING).

7. Query R0.06 [Actual torque] (IND = 4016) to obtain the actual torque output (unit: 0.1% of rated

torque).
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8. Query R0.21 [Transient speed] (IND = 4046) to obtain the actual speed feedback (unit: rpm).

3.4.3 Other objects
1. Set P0.10 [Max. torque limit] (IND = 1020) to modify the limit (unit: 0.1% of rated torque).
2. Query P8.03 [Rated torque] (IND = 2606) to obtain the motor rated torque (unit: 0.01Nm).
3. Query R0.10 [Output current] (IND = 4024) to obtain the actual output current (unit: 0.01A).
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4 Troubleshooting

4.1 PROFINET communication faults and solutions

Fault : :
Name Possible cause Solution
code
View the manual and ensure that
E124-0 PROFINET fault—Incorrect | The PWK parameter ID is the PWK parameter ID is the
r -
PWK parameter ID incorrect. same as the corresponding
parameter ID.
PROFINET fault-PWK ] View the manual and ensure that
The PWK parameter value is )
Er24-1 | parameter value out of the PWK parameter value is
out of the allowed range. o
range within the allowed range.
_ View the manual and ensure that
PROFINET fault—-PWK The PWK parameter is read
Er24-2 the PWK parameter can be read
parameter read only only )
and written.
View the manual and ensure that
Er24.3 PROFINET fault-PZD The PZD setting parameter the PZD setting parameter ID is
r -
setting parameter not exist | ID is incorrect. the same as the corresponding
parameter ID.
PROFINET fault-PZD The PZD setting parameter View the manual and ensure that
Er24-4 | setting parameter property | property is not instant the PZD setting parameter
unmatched effective. property is instant effective.
o Ensure that the network cable is
After the drive is enabled, the |
] . inserted properly.
PROFINET network cable is not inserted
_ Check for and handle the
Er24-5 | fault-Disconnected properly or the PROFINET )
o interference problem.
communication master node does not run
Ensure that the PROFINET
properly.
master node runs properly.
When bus input is not set
PROFINET alarm—Incorrect | through P4.10, )
Er24-6 o ) o Set P4.10 to bus input.
communication setting communication or 1/O sets
the enabling.
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4.2 DA200 servo drive faults and solutions

Fault : .
Name Possible cause Solution
code

The drive actual output
current exceeds the specified
value.

_ _ 1. Remove the motor cables and
1. Drive fault (such as drive
circuit or IGBT fault).

2. Motor cables U, V, and W

are short connected, or motor

then enable the drive. If the fault
persists, replace the drive.

2. Ensure the motor cables and

wiring are in good conditions.

3. Reduce the settings of P0.10

3. The motor breaks down. and PO.11 to reduce the

Er01-0 | IGBT fault maximum output torque.
4. The motor cables U, V, and

cables are grounded or

contacted improperly.

. 4. Adjust loop parameters to
W are connected in reverse
make the system stable, and
phases. )
reduce the setting of P0.12.

5. Increase the ACC/DEC time.
6. Replace the drive with a new

5. Improper parameter
settings cause systematic
divergence.

6. The ACC/DEC time in the

start or stop process is too

one with greater power.
7. Replace the motor.

short.

7. Transient load is too heavy.

E102-0 Encoder fault—Encoder 1. The encoder is not
r -
disconnection connected.
Encoder fault—-Encoder 2. The encoder plug contact
Er02-1 1. Connect the encoder

feedback deviation too large | is loose.

) according to the correct wiring
Er02-2 | Encoder fault— Parity error | 3. One of encoder signal

Er02-3 | Encoder fault—-CRC error cablesU, V,W, A B, and Z is
Er02-4 | Encoder fault—Frame error | disconnected.

Encoder fault-Short frame | 4. Encoder phases A and B

method. Ensure the encoder

plug contact is proper. Replace

the encoder cable if the cable is

Er02-5 broken.
error are reverse.
. 2. Ensure the encoder power
Encoder fault—-Encoder 5. Noise causes _
Er02-6 o ) voltage is proper.
timeout communication interruption or

3. Eliminate the conditions that

data exceptions. _
disturb encoder cables. Route
6. The encoder
) encoder cables and motor cables
Encoder fault—Multi-turn communicates properly but
Er02-7 . . separately.
absolute value loss with data exceptions.

7. The FPGA that

communicates with the
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Fault : :
Name Possible cause Solution
code
encoder reports timeout.
1. Ensure the encoder battery
cable is connected properly.
. 2. Use the multimeter to check
When a multi-turn absolute
) whether the external battery
Encoder fault—-Encoder encoder is used, the external ]
Er02-8 voltage is lower than 3.2V. If yes,
battery low-voltage alarm battery voltage of the encoder
) replace the battery.
is between 3.0V-3.2V.
3. Replace the battery when the
drive power is on. Otherwise,
encoder data will be lost.
1. Ensure the encoder battery
cable is connected properly.
. 2. Use the multimeter to check
When a multi-turn absolute
) whether the external battery
Encoder fault—-Encoder encoder is used, the external _
Er02-9 voltage is lower than 3.0V. If yes,
battery undervoltage fault battery voltage of the encoder
) replace the battery.
is between 2.5V-3.2V.
3. Replace the battery when the
drive power is on. Otherwise,
encoder data will be lost.
The encoder feedback 1. Ensure the temperature
temperature is higher than threshold for protection against
Encoder fault—-Encoder o
Er02-a ) the temperature threshold for | overheating is correct.
overheating , _
protection against 2. Stop the motor to lower the
overheating. encoder temperature.
_ . 1. Ensure encoder cables are
If the motor is used with a o
o connected properly and eliminate
communication encoder, a N _
o o the conditions that disturb
Encoder fault—-Encoder communication transmission o
Er02-b N encoder communication.
EEPROM writing error or data check error occurs ) N
) 2. Make multiple writing
when the drive updates data )
attempts. If the fault is reported
to the encoder EEPROM.
repeatedly, replace the motor.
_ . 1. Select the motor model based
If the motor is used with a )
o on the setting of P0.00 and
communication encoder, no . N
. ) ] execute the operation of writing
Encoder fault—-No data in data is found in the encoder
Er02-c data to the encoder EEPROM
encoder EEPROM EEPROM when the motor
_ through P4.97.
attempts to read data from it ) )
] 2. Mask this fault by setting
during power-on. )
P4.98. The motor parameters in
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Fault : :
Name Possible cause Solution
code
the drive EEPROM are used for
initialization.
1. Ensure encoder cables are
connected properly and eliminate
the conditions that disturb
encoder communication.
If the motor is used with a 2. Select the motor model based
communication encoder, a on the setting of P0.00 and
Er02-d Encoder fault—-Encoder data check error occurs when | execute the operation of writing
r -
EEPROM data check error | the motor attempts to read data to the encoder EEPROM
data from the encoder through P4.97 so that data in the
EEPROM during power-on. encoder EEPROM is updated.
3. Mask this fault by setting
P4.98. The motor parameters in
the drive EEPROM are used for
initialization.
Current sensor
Er03-0 | fault—Phase-U current
sensor fault 1. The current sensor or
_ o Re-power on when the motor
Current sensor detection circuit is abnormal. ) ) )
_ shaft in static state. If the fault is
Er03-1 | fault—Phase-V current 2. Power-on is made when
o reported repeatedly, replace the
sensor fault the motor shaft is in ]
) drive.
Current sensor non-static state.
Er03-2 | fault-Phase-W current
sensor fault
There are failed self-check 1. Perform re-power on.
Er04-0 | System initialization fault items after power-on 2. If the fault occurs repeatedly,
initialization is complete. replace the drive.
Er05.1 Setting fault—Motor model 1. Ensure the motor model is set
r' -
not exist correctly.
_ P0.00 is set incorrectly. 2. Ensure the motor parameter
Setting fault—Motor and )
Er05-2 , model matches the drive power
drive model not match
class.
Software limits are set
Setting fault—Incorrect incorrectly.
Er05-3 o ) ] Set P0.35 and P0.36 correctly.
software limits The setting of P0.35 is equal
to or less than that of P0.36.
Er05-4 | Setting fault—Incorrect P5.10 is set incorrectly. Set P5.10 correctly.
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Fault : :
Name Possible cause Solution
code
homing mode
] The single increment of a Ensure a single travel is not
Setting fault—PTP-control ) a1 a1 )
Er05-5 PTP idle travel exceeds (2°° - | greater than (2°° - 1) in absolute
travel overflow N
1). position mode.
1. The braking resistor power
is low. 1. Replace the internal braking
2. The motor speed is too resistor with an external one and
high or the deceleration is too | increase the power.
quick, which causes the 2. Maodify the deceleration time
E107-0 Regenerative discharge failure to absorb the and reduce the regenerative
r -
overload fault regenerate energy within discharge action rate.
specified time. 3. Reduce the motor rotation
3. The action limit of the speed.
external braking resistor is 4. Improve the capacity of the
restricted to the duty ratio motor and drive.
10%.
E108.0 Al overvoltage fault—Al 1. The voltage input to the
r -
speed command analog speed command port
) 1. Set P3.22, P3.25, and P3.75
Al overvoltage fault—Al exceeds the setting of P3.22.
Er08-1 . correctly.
torque command 2. The voltage input to the _ o
2. Ensure the terminal wiring is
analog torque command port
, proper.
exceeds the setting of P3.25.
, 3. Set P3.22, P3.25, and P3.75
Er08-2 | Al overvoltage fault-Al 3 3. The voltage input to the _ _
) to O to disable protection.
Al3 port exceeds the setting
of P3.75.
1. Data is damaged in the
data storage area when the _
. ) 1. Try again after re-power on.
EEPROM fault-Read/write | drive reads data from the
Er09-0 2. If the fault occurs repeatedly,
error EEPROM. )
N replace the drive.
2. Writing data to the
EEPROM is disturbed.
The data read from EEPROM | 1. Set all parameters again.
EEPROM fault-Data check ) o
Er09-1 during power-on is different 2. If the fault occurs repeatedly,
error
from the data that is written. replace the drive.
1. Perform re-power on.
The FPGA on the control
Er10-0 | Hardware fault-FPGA fault 2. If the fault occurs repeatedly,
board reports a fault. )
replace the drive.
Erl0-1 | Hardware The external communication | 1. Perform re-power on.
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Fault : :
Name Possible cause Solution
code
fault—-Communication card card is faulty. 2. If the fault occurs repeatedly,
fault replace the communication card.
One of the motor cables V
and W is short connected to 1. Ensure motor cables are
E110-2 Hardware fault-To-ground the ground, which is found in | connected properly.
r -
short circuit fault to-ground short circuit 2. Replace motor cables or
detection during drive check for ageing of insulation.
power-on.
This fault occurs when the .
o ) _ 1. Clear the external fault input
Hardware fault—-External digital terminal configured ]
Erl0-3 | . ) and enable fault clearing.
input fault with the external fault input )
) 2. Re-power on the drive.
function acts.
This fault occurs when the
. _ _ 1. Cancel the emergency stop
Hardware fault-Emergency | digital terminal configured ) )
Erl0-4 ) input and enable fault clearing.
stop fault with the emergency stop )
) 2. Re-power on the drive.
function acts.
Software fault—Motor control
Erll-0 _
task re-entry . | 1. Disable unnecessary
— 1. The DSP CPU utilization is )
Software fault—Periodic task ) functions.
Erll-1 too high. )
re-entry 2. Contact the customer service
2. The DSP has bugs.
Software fault-lllegal personnel to update the DSP.
Erll-2 _
operation
_ Two or more digital inputs are
I/O fault—Duplicate DI . ) Set P3.00-P3.09 and ensure
Er12-0 ] configured with the same o )
assignment _ each setting is unique.
function.
_ When the drive is a standard
I/O fault—Duplicate Al ) ) Set parameter P3.70 (AI3
Erl2-1 _ model, the function of Al3 is ,
assignment function) to another value.
set to speed command.
_ 1. Check whether the actual
The pulse input frequency )
o frequency of external input pulse
detected by the drive is )
] N signal exceeds the max. pulse
higher than the specified )
frequency corresponding to
) frequency. ]
I/O fault—Pulse input ) ] P0.21 [Command pulse input
Erl2-2 ) 1. External input pulse signal )
frequency too high ) ] selection].
frequency is too high. )
_ 2. Reduce the external input
2. The internal pulse )
] S pulse signal frequency.
frequency detection circuit of )
o 3. If the fault persists though the
the drive is damaged. ) ) )
external input signal is normal,
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Fault : :
Name Possible cause Solution
code
replace the drive.
The detected DC voltage of
the drive main circuit is higher o
N 1. Ensure the grid input voltage
than the specified voltage. o
] _ is within the allowed range.
1. The grid voltage is too ) ]
hiah 2. Ensure the internal braking
1gn. : :
] resistor is not loose or damaged.
2. Under the braking )
o . ) ) Ensure the external braking
Main circuit condition, no braking resistor ) )
Er13-0 o resistor is not damaged.
fault—Overvoltage fault or pipe is connected, or the ]
) ) ) 3. Increase the DEC time.
braking resistor is damaged. o
o 4. Check R0.07 when the drive is
3. The DEC time in the stop ] o
) disabled. If it is abnormal and
process is too short. o
) does not match the grid input
4. The internal DC voltage )
) o | voltage, replace the drive.
detection circuit of the drive is
damaged.
The detected DC voltage of o
. L 1. Ensure the grid input voltage
the drive main circuit is lower |
n is within the allowed range.
than the specified voltage.
_ . 2. Re-power on. Ensure the
1. The grid voltage is too low. )
] buffer relay is closed. If the buffer
o 2. The buffer relay is not ) )
Main circuit relay is closed, there is a sound
Erl3-1 closed. o )
fault-Undervoltage fault ] ) indicating actuation.
3. The drive output power is o
) 3. Check R0.07 when the drive is
too high. ) o
) disabled. If it is abnormal and
4. The internal DC voltage o
) o | does not match the grid input
detection circuit of the drive is )
voltage, replace the drive.
damaged.
The detected control power
DC voltage of the drive is o
N 1. Ensure the grid input voltage
lower than the specified o
is within the allowed range.
voltage. o
Control power undervoltage ) ) 2. Check R0.08 when the drive is
Erl4-0 1. The grid voltage is too low. ) o
fault _ disabled. If it is abnormal and
2. The DC voltage detection o
o ) does not match the grid input
circuit of the internal control )
o voltage, replace the drive.
power of the drive is
damaged.
, 1. Replace the drive and motor
1. Long-time overload run. ) )
Erl8-0 | Motor overload fault ) ) with the new ones with greater
2. Transient load is too heavy.
power.
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Fault : :
Name Possible cause Solution
code
The motor speed absolute
value exceeds the setting of
P4.32. 1. Ensure the electronic gear
1. The motor stalls or motor ratio is set properly.
phases U, V, and W are in 2. Ensure the motor speed loop
reverse sequence. control parameters are set
2. The electronic gear ratio or | properly.
Speed fault-Overspeed
Er19-0 fault motor speed loop control 3. Ensure the motor cable
au
parameters are not set phases are in correct sequence.
properly. 4. Ensure the motor and encoder
3. The setting of P4.32 is less | are connected properly.
than that of P4.31 [Max. 5. Replace the motor with a new
speed limit]. one with a higher speed.
4. The encoder feedback
signal is interfered.
The speed feedback exceeds )
Speed fault-FWD ) 1. Ensure the encoder is normal.
Er19-1 the setting of P4.40 by more
overspeed fault 2. Set P4.40 properly.
than 20ms.
The speed feedback exceeds )
Speed fault-REV ) 1. Ensure the encoder is normal.
Erl9-2 the setting of P4.41 by more
overspeed fault 2. Set P4.41 properly.
than 20ms.
Speed fault—Incorrect The setting of P4.40 is less 1. Ensure the encoder is
Erl9-3 | overspeed parameter than O or that of P4.41 is connected properly.
setting greater than 0. 2. Set P4.40 or P4.41 properly.
The motor phase sequence is | 1. Ensure the motor phases are
Erl19-4 | Runaway fault incorrect or the initial angle is | in correct sequence.
incorrect. 2. Set P4.96.
In non-torque mode, the 1. Ensure the motor phases are
deviation between the motor | in correct sequence and motor
speed and speed command cables are connected properly.
exceeds the setting of P4.39. | 2. Check whether the conveyor
s q 1. The motor phases U, V, belt or chain is too tight or the
ee
Er20-0 P and W are in reverse workbench reaches the
out-of-tolerance-range fault
sequence or motor cables are | boundary or encounters
not connected. obstacles. If yes, resolve the
2. The motor load is too problem.
heavy, which causes motor 3. Ensure the speed loop control
stalling. parameters are set properly, the
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Fault : :
Name Possible cause Solution
code
3. The drive force is drive is intact and undamaged,
insufficient, which causes and the servo system model is
motor stalling. correct.
4. The speed loop control 4. Increase the setting of P4.39.
parameters are not set 5. Set P4.39 to 0, which disables
properly. the detecting for a speed
5. The setting of P4.39 is too | out-of-tolerance-range fault.
low.
1. Check whether the conveyor
1. Server response time is belt or chain is too tight or the
too slow. Therefore the workbench reaches the
residual pulses exceed the boundary or encounters
setting of P4.33. obstacles. If yes, resolve the
2. The motor load is too problem.
Out-of-tolerance heavy, which causes motor 2. Increase the settings of
Er22-0 | fault—Position out of stalling. position loop or speed
tolerance 3. Pulse input frequency is feed-forward gain parameters.
too high, exceeding the max. | Alternatively, increase the setting
motor speed. of P4.33.
4. The step variable in the 3. Adjust electronic gear ratio
position command input parameters.
exceeds the setting of P4.33. | 4. Reduce the step variable in
the position command input.
1. Ensure the motor and load are
In fully-closed loop control,
- connected properly.
Out-of-tolerance the feedback position ,
) o . 2. Ensure the grating ruler and
Er22-1 | fault—Hybrid control deviation between the grating )
o drive are connected properly.
deviation too large ruler and encoder exceeds
) 3. Ensure P4.60, P4.61, and
the setting of P4.64.
P4.62 are set properly.
The single variation in the 1. Reduce the single variable in
— Position increment overflow | position command after the position command.
r -
fault electronic gear ratio 2. Modify the electronic gear ratio
conversion exceeds (2°!-1). | to a proper setting.
_ 1. Reduce the ambient
1. The ambient temperature )
_ temperature and improve the
) of the drive exceeds the o N
Er23-0 | Drive overtemperature fault N ventilation condition.
specified temperature. )
o 2. Replace the servo system with
2. The drive is overloaded. )
a new one with greater power.
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3. Increase the ACC/DEC time
and reduce the load.

o ) The limit switch or software Modify the setting of P5.10 and
Application fault—-Homing

Er25-6 ) limit is enabled during then execute homing after
offside

homing. re-power on.

1. During inertia identifying,

the motor stops rotating with )
o 1. Improve the mechanical
o ) vibration of longer than 3.5s. o
Application fault—Inertia ) rigidity properly.
Er25-7 | o ] 2. The actual ACC time for ]
identifying failed o L 2. Increase the setting of P1.07.
inertia identifying is too short. ]
T o 3. Increase the setting of P1.06.
3. The inertia identifying

speed is lower than 150r/min.
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