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Preface

Overview

Thanks for choosing DA200A-F series AC servo drive.

This manual mainly introduces the product hardware configuration, communication, PLC
project configuration, and fault diagnosis. Read the manual carefully before installing
and operating the drive.

Readers

Personnel with electrical professional knowledge (such as qualified electrical engineers
or personnel with equivalent knowledge).

Change history

The manual is subject to change irregularly without prior notice due to product version
upgrades or other reasons.

No. Change description Version Release date
1 First release. V1.0 April 2025
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1 Hardware configuration

1.1 Terminal wiring

DA200A-F series servo drive that uses PN bus communication differs in overall
appearance from the standard DA200 series servo drive, featuring the additional CN7 and
CN8 terminals. The wiring definitions and functions of the CN1 terminal pins also differ
slightly from those of the standard DA200 series. For details, see section 1.3 CN1 terminal
definition. The CN3 terminal serves as the RJ45 port for PN communication, with cable
entry from the top and exit from the bottom.

Figure 1-1 Outline drawing of the complete assembly

No. Component Description
1 LED display Digital tube display
2 Operation panel Menu key
3 CHARGE indicator Main circuit power-on display
4 Main circuit power Power input
5 Control circuit power Control power input
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No. Component Description
6 Regenerative resistor External braking resistor
7 Motor Motor power terminal
8 Grounding PE safe grounding
9 CN1interface 1/0 control input/output signal
10 CN2 interface 1st encoder
11 CN3interface EtherCAT/PROFINET/CAN/RS485 communication port
12 CN4 interface Upper computer USB communication port
13 CN5 interface 2nd encoder
14 CNT7 interface STO port
15 CN8interface Motor brake port

CN3 Ethernet RJ45 connector pinout:

The PROFIdrive and PROFINET communications use the standard RJ45 port. CN3 has two
RJ45 interfaces, which are direction-independent (RT mode) and can be plugged in either
way. The interface diagram is as follows. In PROFINET applications, the two interfaces are
direction-independent and can be swapped.

Note: When using the IRT function, select CN3 interfaces based on the settings from the
upper compuer. The upper port is Port 1, and the lower port is Port 2.

Figure 1-2 Two standard RJ45 interfaces

8 LED1
Port 1

1 LED2

3 LED3
Port 2

1 LED4

Table 1-1 Standard RJ45 interface functions

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

202504 (V1.0) 2
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Pin Name Description
7 n/c Not connected
8 FG Ground of the housing
Table 1-2 CN3 interface LED indicators
LED State Description
LEDL off Portl is not connected.
On Portl has been connected.
off The network communication of Portl is abnormal.
LED2 Blinking Portl is in network communication.
On The network communication of Portl is normal.
off Port2 is not connected.
LED3
On Port2 has been connected.
off The network communication of Port2 is abnormal.
LED4 Blinking Port2 is in network communication.
On The network communication of Port2 is normal.

1.2 Electrical connection

The PROFINET communication card adopts standard RJ45 interfaces, which can be used
in a linear network topology and a star network topology. The electrical connection
diagram is shown as follows.

Figure 1-3 Linear network topology electrical connection

Slave device 1 Slave device 2 Slave device n

Master
device DA200A-F DA200A-F DA200A-F

RJ45 | | RJ45 RJ45 | | RJ45 -" -" RJ45 | | RJ45

# Note: For the star network topology, you need to prepare PROFINET switches.

Figure 1-4 Star network topology electrical connection

Slave device 1 Slave device 2 Slave device n

Master
device DA200A-F DA200A-F DA200A-F

RJ45 RJ45 RJ45 RJ45 RJ45 RJ45

Switch
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1.3 CN1 terminal definition

DA200A-F series servo drive and DA200A-N series EtherCAT drive are the same in the 10
terminals, which include seven DI terminals and four DO terminals, as described as

follows.
Table 1-3 CN1 terminals
Pin| Signal Name Pin|Signal Name
1 |24V ground 24V power ground 23 - Unused
2 COM+ [Common terminal of digital input| 24 | - Unused
3 DI7 Digital input 7 25| - Unused
4 - Unused 26 | OCZ |Z-phase open collector output
5 DO1- Digital output 1 - 27| OZ- | Z-phase differential output -
6 GND Signal ground 28 | OZ+ | Z-phase differential output +
7 - Unused 29 | DO4+ Digital output 4 +
8 DO3- DO3- 30 | OCB |B-phase open collector output
9 - Unused 31| - Unused
10 DI3 Digital input 3 32| - Unused
11 DO3+ Digital output 3 + 33| - Unused
12 GND Signal ground 34| DI5 Digital input 5
13 - Unused 35| DO4- Digital output 4 -
14 DO1+ Digital output 1+ 36 | OCA |A-phase open collector output
15 D02+ Digital output 2 + 37| DI2 Digital input 2
16 DI1 Digital input 1 38| - Unused
17 DI6 Digital input 6 39| DI4 Digital input 4
18 - Unused 40 | 24V Internal 24V power supply
19 DO2- Digital output 2 - 41| OB+ | B-phase differential output +
20 - Unused 42 | OB- | B-phase differential output -
21 - Unused 43| OA- | A-phase differential output -
22 - Unused 44 | OA+ | A-phase differential output +
Table 1-4 Default configuration in PN communication mode (digital signal)
. . PN communication mode
Signal Pin Name .
Default | Symbol Function
DI1 16 Digital input 1 - - User configurable
DI2 37 Digital input 2 - - User configurable
DI3 10 Digital input 3 0x001 POT Positive direction drive
disabled
L Negative direction drive
DI4 39 Digital input 4 0x002 NOT .
disabled
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Hardware configuration

X X PN communication mode

Signal Pin Name .
Default | Symbol Function

DI5 34 Digital input 5 0x017 HOME Zero position switch

DI6 17 Digital input 6 0x016 EMG Emergency stop

DI7 3 Digital input 7 - - User configurable

DI8 Digital input 8 - - Not available

DI9 18 Digital input 9 - - Not available
DI10 22 Digital input 10 - - Not available
DO1+ 14 Digital output 1+ | 0x001 RDY Servo ready for output
DO2+ 15 Digital output2+ | 0x003 ALM Fault output

. Electromagnetic brake release
DO3+ 11 Digital output3+ | 0x005 BRK .
signal
DO4+ 29 Digital output 4 + - - User configurable

# Note: For the PN bus communication servo drive, DI1 and DI2 can be configured as
probe 1 and probe 2. If you intend to reuse DI1 and DI2 for other functions, make sure the
probe functions are disabled to prevent functional conflicts.

The CN1 terminal uses the DB44 connector, with the pin layout shown in the following
figure.

1

COM+| 24v GND
817 [ 1

Di6 | DI1
32 | 3

-]

Bus interface definition

The PN bus communication servo drive does not support analog inputs or outputs, but it
provides seven digital inputs and four groups of differential digital output. The PN bus
communication servo drive and the standard servo drive are similar in the external wiring.
For details, see section 5.4 Bus control mode in DA200A Series AC Servo Drive User
Manual.

The digital input is illustrated using DI1 as an example, since the interface circuits for DI1
through DI7 are identical and follow the same wiring method.
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Wiring when using the user-provided power supply

External DC12-24V
o[+ CcOMn2
‘ N
N
D]E 16
5.1k =
Drive side
External DC12-24V
o |+ COMnN2
N
N
DI1 \\16
NP 5.1k <
Drive side
Active low

Incorrect wiring method: mixed use of PNP and NPN transistors

V/
/)Oo
p
External DC12-24V/| "@O
- }+ COM+|\ 2 o
N
DIty 18—
5.1k -
PN
Drive side

External DC12-24V
+ e Ccom 2
N
16 h
oDty
5.1k =
Drive side
External DC12-24V
- M+
PNP co 2
R
Ny
DUty 18
5.1k
Drive side
Active high
Y/
OOO
75
/%
External DC12-24V GO
&
+ = CoM 2
N
N\
DIn\ 16
5.1k =
Drive side
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Hardware configuration

Wiring when using the locally provided power supply

24V
>40
COM+N 2
N
DIt 16 —
5.1k E=
24V_GND_| 1
Drive side
24\ 40
CoMm

DI1

NPN <
24V_GND | 1
D>

S

Drive side

PNP,

COM+\\ 2

DIty 16—y
5.1k
24V_GND | 1

(!! Al
T

Drive side

24V,
>4O

CoM;

D

24V_GND_| 1

NSy

Drive side

®  The digital input circuit has two connection methods: mechanical switch

connection and open collector connection using transistor (NPN or PNP, but the

two cannot be mixed).

° Either the 24V power supply with a maximum current of 100mA carried by the servo

drive or the user-provided 12V-24V power supply can be used as the 24V power

supply.

The external wiring of digital differential output is illustrated using DO1 as an example,

since the interface circuits for DO1 through DO4 are identical and follow the same wiring

method.

Wiring when using the user-provided power supply

Drive side

each output

Make sure to install this
flyback diode when using
an inductive load.

Ry

Max. load capacity of
terminal:30V, 50mA
14, lDO1+
External 4
DC12-24V T
5\{, DO1-

@ Connection to relay coil

Drive side

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

14

Always connect a
current-limiting resistor

when using an
optocoupler.

R

DC12-24V [

DO1-

@ Connection to optocoupler
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Hardware configuration

Incorrect wiring

Drive side The polarity of flyback diode
P ﬁn this place is incorrect.
/)o /
o
7
%
Max. load capacity of ¢
each output
terminal:30V, 50mA
14
N
External +—
DC12-24V
5 \NDO1- ><

@ Connection to relay coil

Drive side Current-limiting resistor not
Y/ connected
00
O/‘
/%
%
Max. load capacity of ¢
each output 3
inal:30V A
terminal:30V, 50m. 14 |pois
External “—
DC12-24V
5 \NDO1- ><

(@ Connection to optocoupler

Wiring when using the locally provided power supply

R R Make sure to install this
Drive side flyback diode when using an
inductive load.
40 |24V
Max. load capacity of
each output @!
inal: /N
terminal:30V, 50mA 14 | DO1+
§K£
5 |\DO1-
>
1 |.24_GND
>

@ Connection to relay coil

Drive side

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

40

Always connect a current-
limiting resistor when using

2av an optocjpler.

14 |DO1+
éQ
5./DO1-
1.\ 24_GND

@ Connection to optocoupler

° There are four digital output circuits, all of which are in the open-collector output

structure. They can be used to drive relay coils or optocoupler loads with the load

capacity shown in the figures.

° When connecting inductive loads such as relay coils, install a flyback diode in the

way shown in the figures. When connecting to optocouplers, a current-limiting
resistor must be connected; otherwise, damage to the drive may occur.

o The local 24V power supply can only provide a maximum current of 100mA. If the
actual load current exceeds 100mA, please use your own power supply with the
recommended capacity of 500mA.
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2 PROFINET communication protocol

DA200A-F servo drive communicates with a controller using the PROFINET 10 Ethernet
real-time protocol and adopts PROFIdrive messages for drive control. PROFIdrive is a
standard protocol for combined drive technology in PROFIBUS and PROFINET
communication systems, which is widely used in production and process automation
fields. It allows users to run automation applications with PROFIBUS DP and PROFINET 10
easily and quickly without any changes. DA200A-F supports RT, IRT, and NRT channels.
The RT real-time channel is used for transmitting 10 data and alarms, the IRT channel is
used for precise time-synchronized data transmission, and the NRT non-real-time
channel is used for transmitting control commands, diagnostic information, drive
configuration data, and other non-cyclic data.

2.1 Supported telegrams

DA200A-F series servo drive supports the following main telegrams: Standard telegrams 1,
2,3,5,7,and 9; SIEMENS telegrams 102, 105, 110, and 111; and INVT defined telegrams
DP-V0 and DP-V0-1. The supported supplementary telegrams include SIEMENS telegram
750 and INVT telegram 950.

The drive supports automatic telegram recognition, without the need of setting on the
upper computer. When creating the TIA Portal project, select the PN main telegram and
supplementary telegram, then compile and download the configuration to the PLC. The
current telegrams can be viewed on the upper computer through status parameters
R0.67 and R0.68.

Max. PZD count ..
Telegram Receive word | Send word Description
Standard telegram 1 2 2 R0.67=1
Standard telegram 2 4 4 R0.67=2
Standard telegram 3 5 9 R0.67=3
Standard telegram 5 9 9 R0.67=5
Standard telegram 7 2 2 RO.67=7
Standard telegram 9 10 5 R0.67=9
SIEMENS telegram 102 6 10 R0.67=102
SIEMENS telegram 105 10 10 R0.67=105
SIEMENS telegram 110 12 7 R0.67=110
SIEMENS telegram 111 12 12 R0.67=111
INVT defined telegram DP-V0 16 16 R0.68=200
INVT defined telegram DP-V0-1 16 16 R0.68=200
SIEMENS supplementary telegram 750 3 1 R0.67=750

202504 (V1.0) 9
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Tel Max. PZD count b ioti

elegram escription
= Receive word | Send word g

INVT supplementary telegram 950 5 5 R0.67=950

Note: One PZD equals one word. From the perspective of the servo drive, the process
data received is referred to as the receive word, and the process data to be sent is
referred to as the send word.

Only when DA200A-F is connected to SIMATIC S7-1500 and the TIA Portal version is V14 or
higher, standard telegram 5 and SIEMENS telegram 105 are available.

The supplementary telegram must be used together with the main telegram and cannot
be used independently.

o Speed-based control mode

Telegram 1 2 3 5 102 105
Appiication level 1 4 14 4 14 4
PZD1 STW1 ZSW1 STW1 ZSW1 ZSW1 ZSW1 STW1 ZSW1 STW1 ZSW1 STW1 ZSW1
PZD2 |[NSOLL_A| NIST_A
PZD3

NSOLL_B| NIST_B |NSOLL_B| NIST_B |[NSOLL_B| NIST_B [NSOLL_B| NIST_B | NSOLL_B| NIST_B
1 1]

PZD4 sTw2 | zsw2 | stw2 | zsw2 | sTw2 | zsw2 | stw2 | zsw2 | stw2 [ zsw2
PZD5 G1_STW | G1_ZSW|GL STW | GL_ZSW [MOMRED| MELDW | MOMRED| DELDW
PID6 | Receve GLSTW | GLZSW| GLSTW| GLZsW
pzp7 | tehwam f;g;mm © GIXIST1| XERR |GI_XISTI|——= = = =

578 EDF{%FINET PROFINET G1.XIST] XERR |GLXIST1

G1 XIST2| FPC G1_XIST2

PZD9
PZD10

G1_XIST2 KPC GI_XIST2

When using telegram 1, 2, 3, 5, 102, or 105 in speed-based control mode, set the servo
parameters as follows:

Set P0.03 [Control mode selection] = Speed mode.
Set P0.40 [Speed command selection] = Bus input.
Set P4.10 [Upper computer type] = Bus input.

Note: The servo parameters shall be set based on the position mode when standard
telegram 5 or SIEMENS telegram 105 is selected, the configuration technology object is
positioning axis or synchronous axis, and dynamic servo control (DSC) is enabled upon
configuration.

202504 (V1.0) 10



DA200A-F Series AC Servo Drive PN Communication Technical Guide PROFINET communication protocol

° Position-based control mode

Telegram 7 9 110 11
Application level 3 3 3 3
PZD1L STW1 ZSW1 STWI Zsw1 STW1 ZSW1 STW1 Zswi
PZD2 SATZANW AKTSATZ SATZANW AKTSATZ SATZANW AKTSATZ SATZANW AKTSATZ
PZD3 STW2 Z5W2 POS_STW POS_Z5W POS_STW2 | POS_ZSW2
PZD4 t ¥ STW2 Z5W2
MDI_TARPOS |  XIST_A STW2 Z5W2
PZD5 OVERRIDE MELDW OVERRIDE MELDW
PZD6 R
et Send MDI_VELOCITY MDI_TARPOS XIST_A MDI_TARPOS |  XIST_A
PZDT teleg telagram to - -
PZD8 PROFINET PROFINET MDI_ACC
MDI_VELOCITY MDI_VELOCITY|  NIST B
PZD9 MDI_DEC
PZD10 MDI_MOD MDI_ACC MDI_ACC | FAULT_CODE
PZD11 MDI_DEC MDI_DEC | WARN_CODE
PZD12 MDI_MOD user® user?

When using telegram 7,9, 110, 111 in position control mode, set the servo parameters as
follows:

Set P0.03 [Control mode selection] = Position mode.
P0.20 [Position command selection] = PTP mode.
Set P4.10 [Upper computer type] = Bus input.

Note: "User" is used to set user-defined parameters.
o Supplementary telegram

SIEMENS supplementary telegram 750

Telegram 750
Application level -
PZD1 M_ADD1 M_ACT
PzD2 M_LIMIT_POS '
PZD3 M_LIMIT_NEG
1
Receive telegram from PROFINET Send telegram to PROFINET

When the TIA Portal project uses additional telegram 750, servo parameters are
monitored as follows:

R0.68 [PROFIdrive supplementary telegram selection] = 750

202504 (V1.0) 11
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INVT supplementary telegram 950

Telegram

950

Application level

Receive telegram from PROFINET

PZD1 AUX950_CMD1 AUX950_FBK1

PZD2 AUX950_CMD2 AUX950_FBK2

PZD3 AUX950_CMD3 AUX950_FBK3

PZD4 AUX950:CMD4 AUX950_FBK4

PZD5 AUX950_CMD5 AUX950_FBKS
) 3

Send telegram to PROFINET

The functions of the user-defined control words AUX950_CMD1 to AUX950_CMDS5 in PN
additional telegram 950 are configured through parameters P6.10 to P6.14:

0: No function; 1: Brake output (dedicated brake DO); 2: Speed loop gain P2.00; 3: Speed
loop integral time P2.01; 4: DO output

The functions of user-defined status words AUX950_FBK1 to AUX950_FBK5 in PN
additional telegram 950 can be configured through parameters P6.15 to P6.19:

0: No function; 1: Output current (R0.10); 2: DC bus voltage (R0.07); 3: Fault code (R0.99); 4:
Motor temperature (R0.60); 5: Drive temperature (R0.11); 6: DI signal status (R1.00); 7: DO
signal status (R1.01); 8: Rotor position relative to Z pulse (R0.14); 9: Turns of multi-turn

encoder (R0.25)

2.2 1/0 data signal

Signal Description Receive/ Data type Calibration
& P Send word P
STW1 w1l Receive word uUl6 -
STW2 cw?2 Receive word uUl6 -
ZSW1 SW1 Send word Ul6 -
ZSW2 SW?2 Send word Ul6 -
Rotation speed set . 4000hex==Rated
NSOLL_A . Receive word 116 .
value (16-bit) rotation speed
Rotation speed set . 40000000hex==Rated
NSOLL_B X Receive word 132 .
value B (32-bit) rotation speed
Actual speed value A 4000hex==Rated
NIST_A . Send word 116 .
(16-bit) rotation speed
Actual speed value B 40000000hex==Rated
NIST_B . Send word 132 .
(32-bit) rotation speed
G1_STW Encoder 1 control |Receive word Ul6 -

202504 (V1.0)
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Signal Description Receive/ Data type Calibration
& P Send word P
word
Encoder 1 status
G1_7ZSW Send word ule -
word
Encoder 1 actual
G1_XIST1 . Send word U32 -
position 1
Encoder 1 actual
G1_XIST2 . Send word U32 -
position 2
MOMRED Torque deceleration | Receive word 116 4000hex==P4.56
MELDW Message word Send word ul6 -
KPC Position gain Receive word 132 -
XERR Following error | Receive word 132 -
Select position .
SATZANW Receive word Ul6 -
program segment
Selected position
AKTSATZ Send word Ul6 -
program segment
MDI_TARPOS MDI position Receive word 132 lhex==1LU
MDI_VELOCITY MDI speed Receive word 132 1hex==1000LU/min
MDI acceleration .
MDI_ACC o Receive word 116 4000hex==100%
multiplier
MDI deceleration .
MDI_DEC Lo Receive word 116 4000hex==100%
multiplier
Actual position value
XIST_A A Send word 132 lhex==1LU
Position speed .
OVERRIDE oo Receive word 116 4000hex==100%
multiplier
MDI_MODE Position MDI mode | Receive word ule -
FAULT_CODE Fault code Send word ule -
WARN_CODE Alarm code Send word uUl6 -
POS_ZSW Position status word | Send word uUl6 -
M_ADD1 Additional torque |Receive word 116 4000hex==P4.56
M_LIMIT_POS |Torque positive limit | Receive word 116 4000hex==P4.56
Torque negative .
M_LIMIT_NGE limit Receive word 116 4000hex==P4.56
imi
M_ACT Actual torque Send word 116 4000hex==P4.56

202504 (V1.0)
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2.3 Control word definition

2.3.1 STW1 control word (telegram 1/2/3/5)

When telegram 5 is used, STW1.4, STW1.5, and STW1.6 are disabled.

Signal Description

STWLO 1=0N (Pulse can be enabled) .
0= OFF1 (Brake through ramp function generator)

STWLL 1=No OFF2 (Allow enabling)
0 = OFF2(Immediately eliminate the pulse and disable the connection)
1=No OFF3(Allow enabling)

STW1.2 0= OFF3(Brake through ramp, eliminate the pulse, and disable the
connection)

STWL3 1=E|j1able runni.ng(Pulse can be enabled)
0 = Disable running (Cancel the pulse)
1=Run condition (Ramp function generator can be enabled)

STW1.4 0 = Disable ramp function generator (Ramp function generator output is
set to zero)
1=Keep ramp function generator

STWL.5 0 = Freeze ramp function generator (Freeze ramp function generator
output)

STWL6 1=Enable set value
0 = Disable set value (Ramp function generator input is set to zero)

STW1.7 1=0N (Response fault)

STW1.8 Reserved

STW1.9 Reserved

STW1.10 1= Control through PLC

STW1.11 1 =Inverse set value

STW1.12 Reserved

STW1.13 Reserved

STW1.14 Reserved

STW1.15 Reserved

2.3.2 STW1 control word (telegram 102/5)

When telegram 105 is used, STW1.4, STW1.5, and STW1.6 are disabled.

Signal Description
STWLO 1 = ON(Pulse can be enabled) .

0= OFF1(Brake through ramp function generator)
STW1.1 1=No OFF2 (Allow enabling)

202504 (V1.0)
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Signal Description

0= OFF2 (Immediately eliminate the pulse and disable the connection)
1=No OFF3 (Allow enabling)

STW1.2 0= OFF3 (Brake through ramp, eliminate the pulse, and disable the
connection)

1=Enable running (Pulse can be enabled)

STWL3 0 = Disable running (Cancel the pulse)
1=Run condition (Ramp function generator can be enabled)

STW1.4 0 = Disable ramp function generator (Ramp function generator output is
set to zero)
1=Keep ramp function generator

STW1.5 0 = Freeze ramp function generator (Freeze ramp function generator
output)

STWLG 1=Enable setvalue

0 = Disable set value (Ramp function generator input is set to zero)
STW1.7 1=0ON Response fault

STW1.8 Reserved

STW1.9 Reserved

STW1.10 1= Control through PLC

STW1.11 Reserved

STW1.12 1=Unconditionally release the brake

STW1.13 Reserved

1=_Closed-loop torque control takes effect
0 = Closed-loop speed control takes effect
STW1.15 Reserved

STW1.14

2.3.3 STW2 control word (telegram 2/3/5/102/105)

Signal Description
STW2.0 Reserved

STW2.1 Reserved

STW2.2 Reserved

STW2.3 Reserved

STW2.4 Reserved

STW2.5 Reserved

STW2.6 Reserved

STW2.7 Reserved

STW2.8 1=Run to the fixed stop
STW2.9 Reserved
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Signal Description

STW2.10 Reserved

STW2.11 Reserved

STW2.12 Master life symbol, bit 0

STW2.13 Master life symbol, bit 1

STW2.14 Master life symbol, bit 2

STW2.15 Master life symbol, bit 3

2.3.4 STW1 control word (telegram 7/9/110/111)

Signal Description
1 =0ON (Pulse can be enabled)

STW1.0 0= OFF1 (Brake through ramp function generator, eliminate the pulse, and
ready for connection)

STWLL 1=No OFF2 (Allow enabling)
0= OFF2 (Immediately eliminate the pulse and disable the connection)
1=No OFF3 (Allow enabling)

STW1.2 0 = OFF3 (Brake through ramp, eliminate the pulse, and disable the
connection)

STWL3 1=Er1able runnilng(Pulse can be enabled)
0 = Disable running (Cancel the pulse)
1=Do not refuse to execute the task

STW1.4 0 = Refuse to execute the task (decelerate to stop at maximum
deceleration speed)
1=Do not suspend the task

STW1.5
0 = Suspend the task

STW1.6 1 = Activate running task

STW1.7 1 = Response fault

STW1.8 1=JOG1I signal source

STW1.9 1=J0OG2 signal source

STW1.10 1= Control through PLC

STWL11 1=Start hom.ing
0 =Stop homing

STW1.12 Reserved

STW1.13 Reserved

STW1.14 Reserved

STW1.15 Reserved

202504 (V1.0)
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2.3.5 STW2 control word (telegram 9/110/111)

Signal Description

STW2.0 Reserved

STW2.1 Reserved

STW2.2 Reserved

STW2.3 Reserved

STW2.4 Reserved

STW2.5 Reserved

STW2.6 Reserved

STW2.7 Reserved

STW2.8 1=Run to the fixed stop

STW2.9 Reserved

STW2.10 Reserved

STW2.11 Reserved

STW2.12 Master life symbol, bit 0

STW2.13 Master life symbol, bit 1

STW2.14 Master life symbol, bit 2

STW2.15 Master life symbol, bit 3

2.3.6 SATZANW control word
Signal Description

SATZANW.0  |1=Run program segment selection, bit 0
SATZANW.1 1=Run program segment selection, bit 1
SATZANW.2 1=Run program segment selection, bit 2
SATZANW.3 1=Run program segment selection, bit 3
SATZANW.4 |1 =Run program segment selection, bit 4
SATZANW.5 1=Run program segment selection, bit 5
SATZANW.6 Reserved
SATZANW.7 Reserved
SATZANW.8 Reserved
SATZANW.9 Reserved
SATZANW.10  |Reserved
SATZANW.11 Reserved
SATZANW.12 Reserved
SATZANW.13 Reserved
SATZANW.14  |Reserved
SATZANW.15 1=Activate MDI

0=Do not activate MDI

202504 (V1.0)
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When SATZANW.15 = 0 (that is, MDI is not active), the system enters the run program
segment selection mode. SATZANW.bit0 to bit5 represent the 6 bits used for selecting
segments in this mode, supporting segment positions 0 to 63 within the PtP group. The
execution mode, speed, and other parameters for each segment are configured through
the corresponding control word.

When SATZANW.15 = 1 (that is, MDI is active), telegrams 7, 9, and 110 trigger the
execution of PtP2.55 [Segment position 127]. Telegram 7 can be controlled through
PtP2.54 [Control word for segment 127]. Telegrams 9 and 110 rely on the MDI_MODE
control word to determine whether absolute or relative positioning is selected. Target
speed, deceleration time, and other instructions are linked to parameters such as P5.36
[Target speed 15] and P5.95 [Deceleration time 15] through control words.

2.3.7 MDI_MOD control word

Signal Description

1 =Absolute positioning selected
0 = Relative positioning selected
MDI_MOD.1 Reserved
MDI_MOD.2 Reserved
MDI_MOD.3 Reserved
MDI_MOD.4 Reserved
MDI_MOD.5 Reserved
MDI_MOD.6 Reserved
MDI_MOD.7 Reserved
MDI_MOD.8 Reserved
MDI_MOD.9 Reserved
MDI_MOD.10  |Reserved
MDI_MOD.11 Reserved
MDI_MOD.12 Reserved
MDI_MOD.13 Reserved
MDI_MOD.14 Reserved
MDI_MOD.15 |Reserved

MDI_MOD.0

2.3.8 POS_STW control word

Signal Description
POS_STW.0 Reserved
1 = Set reference point
0 = Do not set reference point

POS_STW.1

POS_STW.2 1 = Reference point stop active

202504 (V1.0) 18
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Signal Description
POS_STW.3 Reserved
POS_STW.4 Reserved
POS_STW.5 1=Jog incremen'F activated
0 = Jog speed activated
POS_STW.6 Reserved
POS_STW.7 Reserved
POS_STW.8 Reserved
POS_STW.9 Reserved
POS_STW.10  |Reserved
POS_STW.11  |Reserved
POS_STW.12  |Reserved
POS_STW.13  |Reserved
POS_STW.14  |Reserved
POS_STW.15 |Reserved

.3.9 POS_STW1 positioning control word

Signal Description
POS_STW1.0  [Run program segment selection, bit 0
POS_STW1.1  [Run program segment selection, bit 1
POS_STW1.2  [Run program segment selection, bit 2
POS_STW1.3  [Run program segment selection, bit 3
POS_STW1.4  [Run program segment selection, bit 4
POS_STW1.5 [Run program segment selection, bit 5
POS_STW1.6  |Reserved
POS_STW1.7  |Reserved
1 =Absolute positioning selected
POS_STW1.8 ) o
0 = Relative positioning selected
POS_STW1.9 |0 =Absolute positioning through shortest distance
1= Absolute positioning / MDI direction selection: forward
POS_STW1.10 |2 =Absolute positioning / MDI direction selection: reverse
3 = Absolute positioning through shortest distance
POS_STW1.11 |Reserved
1=Continuous transmission
POS_STW1.12 |0=MDI program segment switching triggered by a rising edge 1 of the
run task (STW1.6)
POS_STW1.13 |Reserved
POS_STW1.14 |1=Signal adjustment selected

202504 (V1.0)
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Signal

Description

0 =Signal positioning selected

POS_STW1.15

1 =MDl selection

2.3.10 POS_STW2 positioning control word

Signal Description
POS_STW2.0  |Reserved
POS_STW2.1  |1=Set reference point
POS_STW2.2  |1=Reference point stop active
POS_STW2.3  [Reserved
POS_STW2.4  |Reserved
1=Jogincremental mode active
POS_STW2.5 .
0= Jog speed mode active
POS_STW2.6  [Reserved
POS_STW2.7  [Reserved
POS_STW2.8  |Reserved
1 =Start reference point search in negative direction
POS_STW2.9 . . e
0 = Start reference point search in positive direction
POS_STW2.10 |Reserved
POS_STW2.11 |Reserved
POS_STW2.12  |Reserved
POS_STW2.13  |Reserved
POS_STW2.14 |1=Activate soft limit switch
POS_STW2.15 |1 =Stop active

2.4 Status word definition

2.4.1 ZSW1 status word (telegram 1/2/3/5)

Signal Description

ZSW1.0 1 =Servo ready to start

ZSW1.1 1=Ready to run

ZSW1.2 1=Enable running

ZSW1.3 1 = Fault exists

ZSW1.4 1 = Free stop disabled

ZSW1.5 1 = Quick stop disabled

ZSW1.6 1 =Switch-on inhibit active

ZSW1.7 Reserved

ZSW1.8 1 =Deviation of speed set value from actual value is within tolerance

202504 (V1.0)

20



DA200A-F Series AC Servo Drive PN Communication Technical Guide

PROFINET communication protocol

ZSW1.9 1=Control request
ZSW1.10 1=Comparative value of for nreached or exceeded
ZSW1.11 Reserved
ZSW1.12 1=0Open the brake
ZSW1.13 1=No motor overtemperature alarm
7SWL.14 1=Motor forward rotat.ing
0 = Motor reverse rotating
ZSW1.15 1=No drive overloaded alarm

2.4.2 ZSW2 status

word (telegram 2/3/5)

Signal Description
ZSW2.0 Reserved
ZSW2.1 Reserved
ZSW2.2 Reserved
ZSW2.3 Reserved
ZSW2.4 Reserved
ZSW2.5 Reserved
ZSW2.6 Reserved
ZSW2.7 Reserved
ZSW2.8 1=Run to the fixed stop
ZSW2.9 Reserved
ZSW2.10 1="Pulse enabling
ZSW2.11 Reserved
ZSW2.12 Slave life symbol, bit 0
ZSW2.13 Slave life symbol, bit 1
ZSW2.14 Slave life symbol, bit 2
ZSW2.15 Slave life symbol, bit 3
2.4.3 ZSW1 status word (telegram 102/105)
Signal Description
ZSW1.0 1 =Servo ready to start
ZSW1.1 1=Ready to run
ZSW1.2 1=Enable running
ZSW1.3 1 = Fault exists
ZSW1.4 1 = Coasting to stop invalid
ZSW1.5 1 = Quick stop invalid
ZSW1.6 1 = Switch-on inhibit active
ZSW1.7 Reserved

202504 (V1.0)
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Signal Description
ZSW1.8 1 =Deviation of speed set value from actual value is within tolerance
ZSW1.9 1 =Control request
ZSW1.10 1= Comparative value of for nreached or exceeded
ZSW1.11 Reserved
ZSW1.12 Reserved
ZSW1.13 Reserved
ZSW1.14 1 =Closed-loop torque control takes effect
ZSW1.15 Reserved

2.4.4 ZSW2 status

word (telegram 102/105)

Signal Description
ZSW2.0 Reserved
ZSW2.1 Reserved
ZSW2.2 Reserved
ZSW2.3 Reserved
ZSW2.4 Reserved
ZSW2.5 1=0pen the brake
ZSW2.6 Reserved
ZSW2.7 Reserved
ZSW2.8 1= Run to the fixed stop
ZSW2.9 Reserved
ZSW2.10 Reserved
ZSW2.11 Reserved
ZSW2.12 Slave life symbol, bit 0
ZSW2.13 Slave life symbol, bit 1
ZSW2.14 Slave life symbol, bit 2
ZSW2.15 Slave life symbol, bit 3
2.4.5 ZSW1 status word (telegram 7/9/110/111)
Signal Description
ZSW1.0 1 =Ready to switch on
ZSW1.1 1=Ready to run
ZSW1.2 1= Enable running
ZSW1.3 1 = Fault exists
ZSW1.4 1 = Coasting to stop invalid
ZSW1.5 1= Quick stop invalid
ZSW1.6 1 =Switch-on inhibit active

202504 (V1.0)
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Signal Description
ZSW1.7 1=Alarm exists
ZSW1.8 1= Following error within tolerance
ZSW1.9 1= Control request
ZSW1.10 1=Target position reached
ZSW1.11 1 =Reference point already set
ZSW1.12 1=Program block activated
ZSW1.13 1 =Fixed set value
ZSW1.14 Reserved
ZSW1.15 Reserved

2.4.6 ZSW2 status

word (telegram 9/110/111)

Signal Description
ZSW2.0 Reserved
ZSW2.1 Reserved
ZSW2.2 Reserved
ZSW2.3 Reserved
ZSW2.4 Reserved
ZSW2.5 Reserved
ZSW2.6 Reserved
ZSW2.7 Reserved
ZSW2.8 1=Run to the fixed stop
ZSW2.9 Reserved
ZSW2.10 1=Pulse enabling
ZSW2.11 Reserved
ZSW2.12 Slave life symbol, bit 0
ZSW2.13 Slave life symbol, bit 1
ZSW2.14 Slave life symbol, bit 2
ZSW2.15 Slave life symbol, bit 3
2.4.7 MELDW status word
Signal Description
MELDW.0 Reserved
MELDW.1 1=Torque utilization < Torque threshold
MELDW.2 1=|n_act| < Max. speed limit P4.31
MELDW.3 1=|n_act| <= Max. speed limit P4.31
MELDW.4 Reserved
MELDW.5 Reserved
MELDW.6 1=No motor overtemperature alarm

202504 (V1.0)
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Signal Description
MELDW.7 1= No drive overloaded alarm
MELDW.8 1 = Deviation of speed set value from actual value is within tolerance
MELDW.9 Reserved
MELDW.10 Reserved
MELDW.11 1=Controller enabling
MELDW.12 1 =Ready to drive
MELDW.13 1=Pulse enabling
MELDW.14 Reserved
MELDW.15 Reserved

2.4.8 POS_ZSW1 position status word

Signal Description
POS_ZSW1.0 [Run program segment active, bit 0
POS_ZSW1.1 |Run program segment active, bit 1
POS_ZSW1.2 |Run program segment active, bit 2
POS_ZSW1.3 |Run program segment active, bit 3
POS_ZSW1.4 |Run program segment active, bit 4
POS_ZSW1.5 |Run program segment active, bit5
POS_ZSW1.6 |Reserved
POS_ZSW1.7 |Reserved
POS_ZSW1.8 |1=Negative stop active
POS_ZSW1.9 |1=Positive stop active
POS_ZSW1.10 |1=JOG active
POS_ZSW1.11 |1=Homing active
POS_ZSW1.12 |Reserved
POS_ZSW1.13 |1=Run program segment active
POS_ZSW1.14 |1=Adjustment mode active
POS_zsW1.15 || MPlactive

0=MDI not active

2.4.9 POS_ZSW2 position status word

Signal Description
POS_ZSW2.0 |1=Tracking mode active
POS_ZSW2.1 [1=Speed limit active
POS_ZSW2.2 |1 =Setvalue available
POS_ZSW2.3 |1 =Brake status
POS_ZSW2.4 |1 =Axis moving forward

202504 (V1.0)
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Signal Description
POS_ZSW2.5 |1 =Axis moving backward
POS_ZSW2.6 |1 =Negative software limit switch reached
POS_ZSW2.7 |1 =Positive software limit switch reached
POS_ZSW2.8 |Reserved
POS_ZSW2.9 |Reserved
POS_ZSW2.10 |Reserved
POS_ZSW2.11 |Reserved
POS_ZSW2.12 |1=Fixed stop point reached
POS_ZSW2.13 |1 =Clamping torque of fixed stop point reached
POS_ZSW2.14 |1 =Moving to fixed stop point active
POS_ZSW2.15 |1=Motion command active

2.5 PROFIdrive application parameter settings

Set the following parameters before using the DA200A-F servo drive for PROFIdrive
application.

1.

o ® N o O

Use the LED panel or the Workshop software to set parameter P0.03 [Control mode
selection] according to your requirement. The default setting is 0 (Position mode). If a
switchover between Mode 3 and Model or Mode2 is required when using SIEMENS
telegram 111, set this parameter to 3 (Position/speed mode switching).

Use the LED panel or the Workshop software to set parameter P0.02 [Forward
rotation of motor] to 0 (Anticlockwise).

Use the LED panel or the Workshop software to set parameter P0.20 [Position
command selection] to 2 (PTP control).

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

View the main telegram through R0.67.

View the additional telegram through R0.68.

View the DA200A-F drive PROFINET IP address through R0.64-R0.67.

View the DA200A-F drive PROFIdrive software version number through R0.37.
View the DA200A-F drive configuration table file version number through R0.59.

. View the DA200A-F drive MAC address through R0.76, R0.77, and RO0.78. For example,

if the MAC address is 70:b3:d5:1d:01:d7, R0.76 is 0x70b3, R0.77 is 0xd51d, and R0.78 is
0x1d7.

# Note:
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° Changes to P0.03 and P4.10 take effect only after a power cycle or soft reset.

° Please configure the device name and IP address of the slave (servo drive) through
the commissioning software PRONETA or motion controller.

Before communication between DA200A-F servo drive and PLC, it is recommended to set
P4.10 to 0 (pulse + analog) and ensure that the actions such as jogging are normal. For
details, see the product manual of standard DA200A-F servo drive.
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3 PLC project configuration

3.1 S7-1500 PLC project configuration

This section describes how to configure the S7-1500 PLC using the TIA Portal v18 project
tool and establish communication with the DA200A-F servo drive through the PROFINET
interface. In addition to the S7-1500 PLC, the project configuration and configuration
process in this example are also applicable to other PLCs with PROFINET interfaces, such
as the S7-1200 PLC.

3.1.1 Creating a project

Step 1 Double-click the TIA Portal V18 icon to start the TIA Portal V18 project tool, click
Create new project, and set the project name, path, and other related
information on the right side of the project interface, as shown in the following

figure.

Step 2 Click Create to create a new project.
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First steps.

Project: “Project!” ws opened successfully. Please select the next step:

S

B Configure a device

~ Wite PLC program

Contigue
tochnology objects

1 Configure an 1M screen

Open the project view

roject:  DATIA portal VIWProjectProjectiiProjectt

Step 3 Click Project view at the bottom left corner to access an overview of the entire

project.

3

Totaly integrated Aomation
v PORTAL

Aptions

e

v Find and replace

I

T

S ]

v Languages & resowcos.

3.1.2 Uploading the GSD file

Step 1 In the project view, choose Options > Manage general station description files
(GSD) from the top menu bar.
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74, Siemens - D:\TIA portal V18\Project\Project1\Project1

Project Edit View Insert Online Optons Tools Window Help
GF R E] seveproject & X Zg| | ¥ Settings

Support packages

e yﬂ Go offline

Devices

. Start Automation License Manager

—

[&

#] Show reference text

Project] L] Global libraries
B Addnewdevice
ﬂﬁn Devices & networks

» h Ungrouped devices

Security settings

» 38 Cross-device functions

» ,.i Common data

Step 2 In the dialog box that appears, browse the INVT_Servo_DA200A GSD file in the
Source path field. Select the target file(s) and click Install.

Manage general station description files X
Installed GSDs GSDs in the project

|Suurce path: | D:lprogram|Biaozhun|DA200AF1200P\TrunkiDA20DAF-DevKits 11GSD | ITll

Content of imported path

) File Version Language Status

] GSDMLV2.434NVTServo_DA200A_F0-20240321.xml  V2.43 English Not yet installed
[[) GSDMLV2.434NVTServo_DA200A_F0-20240615xml  V2.43
[[) GSDMLV2.434NVFServo_DA200A_F0-20240704.xml  V2.43
[[] GSDMLV2.43INVTServo_DA200A_FO-20240705.xml  V2.43

Already installed
Not yet installed
Not yet installed

D GSDMLV2 434NVT-Serve_DA200A_F0-20240706.xml V243 English Already installed
[[] GSDMLV2.434NVT-Serve_DA200A_F0-20250218xml V243 English Already installed
[7) GSDMLV2.434NVTServo_DA200A_F0-20250226.xml V243 English Not yet installed
| ) GSDMLV2.43-NVTServo_DA200A_F0-20250306.xml  V2.43 English Not yet installed |

(<] [0 ] (2]

Step 3 If the installation is successful, the message "Installation was completed
successfully" appears. It indicates that the GSDML file has been successfully
installed.
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Manage general station description files [%

Installation result

! Message
Q Installation was completed successfully.

‘ Save lo [ Install additional files

Close

3.1.3 Adding a PLC device

Step 1 Double-click Add new device in the project tree on the left. For example, for the
PLC 6ES7 511-1AK01-0ABO, choose Controllers > SIMATIC S7-1500 > CPU > CPU
1511-1 PN > 6ES7 511-1AK01-0ABO in order.

v Details view

cuisitam

Aricleno:  |6£57 51114010480
versien V29 -

Dexcription
CPU with display; work memary 150 K8 code and

compeman s peciications. WETIO
o suppers TR ot snie

FROFUETVZ.3 2 prs. ovic: NP M.
tsochroncut mode. Srmaar

ox Cancel

Step 2 Click OK and open the device view. You can select the PLC device to modify its

default device name.
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2 | dr [mcticru s g DT - A L% F) Device overview =1F
| e o i
I Add new device L A sessr ] o] E
A o @] —h g
» PROFINET imerts -
v v 1
v
w oo [T] 2 2 e s e s
naiLo 1
=
A =)
| i merece modue E
< 5 oo o 0 =(w 0
S Propertien. 1°0 Iofe 0] Diagreoatics :
Goneral | 10 tags | Systom constams | Terts | [
Ganoeal - 3
Propct infonrstion q
tame: 1
bar, Gronn
Commens o
|5 information

Step 3 Choose the PLC device. In the Properties panel, click the General tab, and
choose Ethernet addresses. In this tab, you can modify the default assigned IP
address of the PLC.

1 Siemens - DATIA porial V1 8 Projectivaject Project]
moct EOU ew inien Oniee Optoms loch wWndow Hep e
o B & X ts s X Da0e: 50 0B QS Cooniee JF Coctice Gy B8 X L0k “ PORTAL
[ Devices F Topology view | gh Metworkview | Device view || Options =)
2 b roiivsiam 5 = F &S0 Q i || Dovice overview a
o [ v Catalog

Profle: [t gi]

o

w oo [1]x 3 4 5w o

%

a i i

< 3] (oo - <[ > I
)

' Properties. | | Info b [ % Disgnostics =

Gereral [ 10 tags | Systemconstants | Teats | H
~ et g 3

El

et protocol version & 0Pet] >

@ teiwadde e pre ¥

= () wasdress bom ot semver
< > |5 Tinformation
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3.1.4 Adding the DA200A-F servo drive

Step 1 Switch the interface form Device view to Network view. In the Hardware
catalog panel on the right, choose Other field devices > PROFINET 10 > Drives >
INVT > INVT Servo > INVT Servo DA200A FO 200P V1.0.

DATA ject] Projectt
Poject Edt View et Onine Optiors Tool:  Windew Melp Totaily Intagrated Automation
9 R seproect @ X N X O 5 0GB G coonine REE x N PORTAL
1
Devices & Topology view I Device view || Options =
B 2 | mereon | 1] connections CETE [ 4 [ d|F
~ 1
A
- o 2
e I ol
2| esiam H
O
g

vz 5] [100% - 8«
o Properties | info & | % Diagnostics

Gonoral | 10 tags | System constants | Texts

Ethemet addresses

Interface networked with

[ oo e O oL @]

Itermet protocol version & (1Pvd)

@ SetiPaddress in e preject

1P asdrezz

Sebnetmask: | I::

Step 2 Double-click or drag the INVT Servo DA200A V1.0 icon to add the DA200A-F servo
drive to the project.

1\Projectt

i Totally integrated Automation
SO Qe B X 5 X W20t 5 DR Q S coosine J cocinine b B ¥ KL “ PORTAL

| Devices & Topology view |, Network view  |OF Device view || Options =)
L 2 |8 nencone 1] connections [ES ] ¥ 'R0 i
- - v i
g
1 r £
Ui na sem 0AZ H
s IAVE
W
=
>l 5] oo - 3 o @ m
~ Details view o Properties [ Info 4| %/ Diagrostics '
Module -4
General H]
I Deviee condguration ~ Mo ‘properties’ available. 3
the selected obyect does not have any dicpl >
properie: z
+ [ PromUs PA
> Information
[

Step 3 Click the Not assigned option of DA200A-F servo drive, and select the 10
controller PLC_1.PROFINET interface_1 to connect the PLC and DA200A-F servo
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Project Edit View men Omine Options ool  Window

] e

5 X 20

5 0D B G Goonine

R R IR

1 I

Totally Integrated Automation

PORTAL

Devices & Topology view | sh Network view [ Device view || Options ™
o 2 |¢ meswor L1 conmections Ene s [« H
S O e H
w11 Projects a < H
ac ] Il i
~ @R (o st ) : o inve 2
I nes
: | v
v
a_« -
- )
General E
Configuiation of the 10 system £l
>
1 conolier: (A1 F z
Hame. 2
tmber -
[ Mitple e 10 system
7 Use name a2 xtension for the PROFINET device narme

Step 4 Double-click the INVT Servo DA200A icon to enter the device view. Click the INVT

Servo DA200A F0 device to change its default device name.

Poject Edit Vew imsen Onine Option: Took Window Melp Totally Integrated Automation

G N swepmie B X 5 X 02 S0 E G S coonine J PORTAL
Project] » Ungrouped devices » invt-+v-000 (INVT Servo DA200A FO
Devices & Topology view | Netwerk view |Y Device view || Options =]
2| dr oolsl H B |4 fQs 4 Device overview H|
2 ot v Catalog 5?
e ]| 2
= CER SIE
» (g Hewd ol 3
» (@ ecle
¥
: F
Inve s
=
> (100w - €< 5 |
A Properties [ Info &) % Di c
Texts H
Intertace networked with 3
>
subner [P - £
Internet protocol version 4 (IPw)
@ Set 1P address in the project
iPaddms: 152
T

Step 5 Choose the INVT Servo DA200A FO device. In the Properties panel, click the

General tab, and choose PROFINET interface [X1] > Ethernet addresses. In this
tab, you can modify the default assigned IP address of the INVT Servo DA200A

device.
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Project] » Ungrouped devices » invt-sv-000 [INVT Servo DAZ00A FO 200PV1.0]

& Topology view [db Network view |[Y Device view
df [invizv-000 [MvTservo DAzOfw] | B B (o) [H] @ & =] Device overview
al i module
=) S - ineavoco
/ > o
— .
-
. t '
<[ m 2| [100% -] —y— & <[m >
4 Properties| [* Info & | % Diagnostics
General 10 tags | System constants | Texts
~ General -~ Subnet: | Praic_t1 =] [~
Catalog information
= PROFINET interface [X1] -
s nternet protocol version 4 (1Pvd)
= Advanced options | (@ SetiP address in the project
Interface options [ »
veca mcundurcy | ] ¥ ddres
Isochronous mode Subnetmask: | 255 . 255 . 255 . 0
~ Real time settings [# synchronize router settings with 10 controller
10 cycle r\l‘sr router
Synchronization
» Port 1 [x1 P1 R ™ -

Step 6 In the device view of the INVT Servo DA200A device, choose Hardware catalog >
Module, double-click Drive, and double-click the required telegram from

Submodules to add it to the project.

Puect Est Vew lmem Caine Dpsons ok wWnssw help
1 e e XD G PG ED F coonine J

S

% infe ]34 Diagnustics

. . 550

9 3ymctesnize st seings et 0 comroler

3.1.5 Saving, compiling, and downloading

- |> [intoemation

Totay intogated Automation
- PORTAL

|
B L
Toreres ammpiny [T

I Y T

Step 1 After completing the project configuration, click Save project to save the project.
In the project tree on the left, right-click PLC_1[CPU 1511-1 PN] and choose

Compile > Hardware and software (only changes).
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Totally Integrated Automation
PORTAL

& Topology view[dh Netverk view [BY Device view
Qs i

3 10 system: PLC_T IROFINET 10-System (160)

Al

T =] Gerewes swmpien ]

#Note:

Before downloading the configuration to the PLC, ensure that the PLC and INVT
Servo DA200A are properly connected to the PC via the network cable.

The actual device name and IP address should be consistent with the configuration
in the project, which can be set using the free debugging tool Pronata.

Step 2 Click the Download to device @ button and click Start search in the pop-up

interface to start scanning for PLC devices in the detection network.

Configured access nodes of "PLC_1*

Device
LTR]

Select target device:

Device

Online status information:

siot Interface type  Address
1 PNIE 19216801

Type of the PGIFC interface: | @_Pruie
PGIPC interface: W Realtek PCle GBE Family Controller
Connection to interface/subnet: | Directatslot 't X1 B

Subnet
PNAE_1

Show all compatible devices v

Interfoce type Address
PNIE Enter address here

[ Display only error messages

|1 cancel

Target device
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Step 3 Select the PLC to download, and click Download.

Configured acces: nodes of *PL_1
Device Devce type slet intedacetype  Address Subnet
LU} CPUISTIA PN 1 PNIE 192.1680.1 PNIE_Y
Type ofthe PGPC interface:  {_rroie [+)
W9 Resitek PCre GBE Family Controtier e

[Dvectatsiott x1” iG]
tstgutenay. [ -1®

{ Show all compatble device: |

‘Online swtus information:
1. Found accessible device invi£v-000

("] oplayonly emor messages

1 of3 found.
Scan and information retrieval completed.
4 Retrieving device information...

108

<

Step 4 Click the corresponding buttons and then click Load > Finish.

Load preview X

owmw
Swaws | Target Message Action
4 @ ~rc Readyfor loading, Load PLC_1" ~
1~ Protection Protection fom unsuthorized access
Device: connected to an enterprise network or directlyto the =

access, e.g. by use of frewalls and network segmentation. For
more information about industrial security, please visit

1 hitp:/wvew siemens comiindustrialsecurity
] > Reset Reset module Delete all
[} » Stop modules The modules are stopped for downloading to device. Stop all
@  » Device configurati_. Delete and replace system dats in target Download to device

—
[ hewesn ]
[ e o |

[<] n

FTESun =
Smws 1T Message Action
4 @ v A Downlaading to device completed without error. Load 'PLE_1"
Q@ Stan module: ing to device. Startmodule
[<] ] 3]

Crmeh o [ Goncel |
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4 Speed control mode

4.1 Axis technology object configuration

By configuring the axis technology object in TIA Portal, the DA200A-F servo can be set up
to communicate with the upper computer using telegrams 1, 2, 3, 5, 102, and 105, and
controlled through PLC Open function blocks such as MC_Power. The following example
shows the configuration steps using standard telegram 3.

Set parameters through INVT Workshop, the upper computer commissioning software.
o Set P0.03 [Control mode selection] to "Speed mode".

o Set P0.40 [Speed command selection] to "Bus input".

o Set P4.10 [Upper computer type] to "Bus input".

° Save the parameters and restart the servo drive after power-off.

# Note: When the technology object is used, P0.54-P0.57 should be set to 0.

On the TIA Portal, configure the DA200A PROFIdrive drive and add telegrams.

Step 1 Add aPLCinthe network view.

i Tetally Intogratod Austomation
WD G B G cacrien AR x L 1% “ PORTAL

= Topoiogy view|db Metwerkkew [ Devi view || Options
2 [ tenes L1 Commacions e Eee

Pl

Step 2 Add the DA200A-F device to the view and create a network connection to the PLC.
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Totatly Integeated Automation
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The GSD file for the DA200A-F can be installed by choosing Options > Manage general
station description files (GSD) from the top menu bar.

Step 3 Set the IP addresses and device names for the PLC and DA200A-F.
(1) Setthe IP address for the PLC.

Moect £t Ven ien Onee Otees ok Wndow Melp Totalty integgated Automation
LG SHspom & Xy X D0 3 E D RG F cooniee ¥ REE x 23 1 " PORTAL

ik v e | et =
Ve Al
? i H
i

|

Sioor w0 =]

S

) aaress i et Gewcty s e devce

R

[ romeeTdeice same.
9 Ganerne 150t 1 T g0cn marme semmancaty I

_ |5 information

ET P

(2) Setthe IP address and device name for DA200A-F.
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(3) The device name of the DA200A-F servo can be changed through the SIEMENS
PRONETA software or the TIA Portal. The device name must be consistent
with that in the TIA Portal project.

etwort nay A
[onine] Offine_Comparison_Configuraton
“n B

Grap!

Mg £ o0 ™

| View - Online

otoszat-e N

PR 0

Fl

063342 Controllor

Shanzhan INVT Elects

SIEMENS AG

Device Detalls: invi.sv-000

~ Device

Noms
Device Type
P Address
Subnet Mask
Dovice ID
MAC Address
Role
Gateway
Vendor ID
Vendor Name
Status

= Diagnostic Status
Diagnostic buffr s ompty:
- PROFlenergy

Current Mode
Bumaining Tirma Until Torgat Mode
Current Energy Consumgtion
Supported Functionality
PROFlansrgy Version

Supperted Modss

= Interfaces

b imvt-su-000

£ scanner

invt-sv-000
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192.168.0.2
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ox
70rb3:85:1d:06:58
Davice

Shenzhen INVT Electric Go
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Ready 1o Operote
17him

30,000 ki

Stondby Management and
13

Enengy Saving: Mode 1,2
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Step 4 Insert the module Drive in the Device view, and then insert the submodule

standard telegram 3.

o |dh Networs view [ Device view

Device avervien

-
8 :

e

Totaly Ietsgrated Astemation

PORTAL

|
ol

S Poperies [t 1% 0

B PR R —

3 | emanon

T Y = Y

4.1.1 Speed axis TO_SpeedAxis

Step 1 Choose Technology objects > Add new object > TO_SpeedAxis, and click OK.
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Totaty Integsatad Automation
PORTAL

 Detais view

Step 2 Select the DA200A PN device Drive_1 as the drive.
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Step 3 For data exchange with the drive, do not choose Automatically apply drive
values at runtime. Set the motor rated speed in the Reference speed field and
the motor maximum speed in the Maximum speed field.
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Totatly intograted Automation
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Motion control can be programmed using the commands from Motion Control under
Technology.
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Step4 Compile the project and download it to the PLC.
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Status || Target | Message Action
d & v P Ready for loading. Load ‘PLC_1"

A ¥ Protection Protection from unauthorized access
Devices connected to an enterprise network or directly to the
internet must be P against i
access, e.g. by use of firewalls and network segmentation. For
more information about industrial security, please visit

1 i iemen: i i ity

(V] » Stop modules The modules are stopped for downloading to device. stop all

(] » Device configurati... Delete and replace system data in target Download to device

() » Ssoftware Download software to device Consistent download

[<] n I

| roen | toad | concel |

Step 5 Transfer the project to online. Speed axis control is available through the MC
motion control function block.
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> | Favorites
> | Basic instructions
> | Extended instructions
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* [ Motion Control veo
- 1C_Power Enable, disable technol. V6.0
-1 Reset Acknowledge alarms, .. V6.0
W 1C_Home V6o
- sl veo
1 Movebrolute V6o
M MoveRelative V6o
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2 1C_Movesuperimpo 3 overlapping V6.0
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» [ Motionin
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» [ Zones
» [ Tools
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4.1.2 Positioning axis TO_PositioningAxis
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 Fo= Y ——-—
If the technology object is a speed axis, the following MC function blocks are available:
MC_Power, MC_Reset, MC_Halt, MC_Velocity, and MC_Jog

Step 1 Choose Technology objects > Add new object > TO_PositioningAxis.
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Step 3 Select the encoder type according to the actual application. The following
options are available: Incremental, Absolute, and Cyclic absolute.
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Absolute motors can also be applied as incremental encoders.

TotallyIntegated Automation
i PORTAL

S T o
[ oo T E TS CTTE PR 1 o et s

For data exchange with the drive, do not choose Automatically apply drive values at
runtime.

Step 4 Set the motor rated speed in the Reference speed field and the motor maximum
speed in the Maximum speed field.

| e parmeten ofne dree must
asn pectcanins i the devie c

Terque o

For data exchange with the encoder, do not choose Automatic data exchange for
encoder values.

For incremental pulses per revolution, check parameter P0.01 [Encoder type]:
> fora2500PPR incremental encoder: 4*2500=10000;
> fora 17-bit absolute encoder: 2/17=131072;
> fora23-bit absolute encoder: 223=8388608, and so on.

For the number of turns, it is available only when the encoder type set in the TIA Portal
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configuration is absolute or cyclic absolute.

Step 5 Check parameter P0.70 [Absolute encoder mode setting]: If P0.70 is set to
Single-turn absolute, the number of turns is set to 1; if the encoder type is
Multi-turn absolute and P0.70 is set to Multi-turn absolute, the number of turns
can be set for multi-turn monitoring.

232

Max. number of turns = XISTT

Increment per turn-ZGl—

Bits in Gx-X'STt/Gx-*T2; View the values of DA200A-F servo parameters P4.71 and P4.72 and
fill the values into Gx-¥S™ and Gx-*S™ on the TIA Portal. The settings must be consistent
with the DA200A-F servo parameters P4.71 and P4.72.
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For extended parameters - Mechanics: Set Encoder mounting type to On motor shaft
and set other parameters according to the actual situation.
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Motion control can be programmed using the commands from Motion Control under
Technology.
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If the technology object is a positioning axis, the following MC function blocks are
available: MC_Power, MC_Reset, MC_Halt, MC_MoveAbsolute, MC_MoveRelative,
MC_Velocity, MC_Jog, and MC_MoveSuperimposed

Options
mc_power WAt oo %

> | Favorites

> | Basic instructions
> | Extended instructions

v | Technology
Name Description Version

» [] Counting, measurement v ~
» [ PD Control
 [7] Motion Control V6

2 MC_Power Enable, dizable technol. V6.0

& WC_Reset Acknowledge alarms, 7. V6.0

& MC_Home Home technology obje... V6.0

o MNC_Halt

& MC_Movesbsolute
eRelative

E 11
N
E_Jts
o+ N

MoveVelocity
Movejog
MoveSuperimpo

-+ reter  Wite parameter V6.0
Measuring input, output cam, cam track
Synchronous motion
Cam
Motionin
Torque data
Motion (kinematics)

Zones

Tools

4.1.3 Supplementary telegram 750

The torque limiting and additional torque reference of the axis can be achieved by using
supplementary telegram 750. When the axis is configured by using SIEMENS telegram 102
or 105, the torque mode is switched through the control word STW1.14. Torque control is
performed via MC_TorqueLimiting, MC_TorqueRange, MC_TorqueAdditive function block
commands.

The following example shows the configuration steps using SIEMENS telegram 105 and
supplementary telegram 750.

Step 1 Set P0.03 [Control mode selection] = Position mode or Torque mode.

Step 2 Set P4.10 [Upper computer type] = Bus input.

Step 3 Set P0.09 [Torque limit mode setting] = Max torque limit 1 + Max torque limit 2.
Step 4 After completing parameter setting, click Save and restart the servo.

Step 5 Configure supplementary telegrams in the device view. Choose Supplementary
Telegram 750 from Supplementary Telegrams.
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For data exchange with the drive: To set the reference torque, view P4.56 [Torque
reference] and set the value of P4.56 as the reference torque.
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In the Control loop panel, enable the DSC function (supported by telegram 5 and
telegram 105).
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Use the MC_PostServo function block (added by choosing Program blocks > Add new
block) to enable closed-loop torque control switchover through control word STW1.14 in
SIEMENS telegrams 102 and 105.
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o PORTAL
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Program the MC_PostServo function block to perform the closed-loop torque control
switchover for SIEMENS telegram 102 and 105.
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# Note: When the torque switchover is performed through the control word STW1.14,
the servo must be disabled through MC_Power before switching from torque mode to
position mode; otherwise, the servo will run at the maximum speed to the position

before the switchover.

Choose Technology > Torque data, and add function blocks to write additional torque
commands.
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Set the control word STW1.14 to 1 through SIEMENS telegram 102/105 to switch the servo
to torque control.

202504 (V1.0)

53



DA200A-F Series AC Servo Drive PN Communication Technical Guide

Speed control mode

¥ Network 1:

%MO0.0

%“0.6
“PositioningAxis_
1_Actor_
Interface_Address
Out" 5TW1 Closed
LoopTorque
Control

—

# Note: When the torque switchover is performed through the control word STW1.14,
the servo must be disabled through MC_Power before switching from torque mode to

position mode; otherwise, the servo will run at the maximum speed to the position

before the switchover.

The value of R0.32 [Current mode] is Torque mode.

Use function blocks MC_TorqueLimiting and MC_TorqueRange for torque limiting.

Use the function block MC_TorqueAdditive to set the additional torque reference.

DB 1
"PositioningAxis_
1"

TRUE

MC_
TORQUELIMITING_
DB".Enable |

0.1

MC_
TORQUELIMIMING_
DEB" Limit —|

0

B4
"MC_
TORQUELIMITING_
DE"
MC_TORQUELIMITING
&%
EN ENO
InClamping
Axis InLimitation
Busy
Enable Error
Limit Errorid
Mode

—

FALSE
=—tfale
FALSE
Lfalse

TRUE
—ifalse

FALSE
Lafalse
16%0000

MC_
TORQUELIMITING_
— DB" Errorid
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%DB2
"MC_
TORQUEADDITIVE_
DB"
MC_TORQUEADDIMVE
&t
EN ENO
TRUE
%DB1 Lio) -
"PositioningAxis_ FALSE
17— s Error[--ifalce
TRUE 1620000
MC_ “MC_
TORQUEADDITIVE TORQUEADDITIVE _
DB".Enable —gnable Errorid — DB" Errorid
0.06
MC_
TORQUEADDITIVE_

DB".Value —yjye
The speed limit in the Torque mode is set through P0.46 [Internal speed 1/Speed limit 1]
4.2 IRT function configuration

This section describes how to configure the S7-1500 PLC and DA200A-F servo drive using
the SIEMENS TIA PORTAL V18 to implement the PROFINET IRT communication between
the devices.

The following example uses telegram 3 to configure the S7-1500 PLC. The same steps
apply to other PROFINET interface PLCs that support IRT functionality.

4.2.1 Creating a project

Start the TIA Portal V18 and create a new project. In the project, add one S7-1500 PLC and
two DA200A-F servo drives. Add INVT I/O submodules to each drive, set the IP addresses
and device names for the S7-1500 PLC and DA200A-F servo drives, and assign telegram 3.
The completed project configuration is shown in the following figure.
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4.2.2 Connection settings

In the Network view and Topology view, connect the PLC to invt-sv-001 and invt-sv-002.
Ensure that the physical topology matches the configuration.

es & networks

5% Newwork| 1§ Connections [ 1 -
PLC_1 int-5v-001
CPU1511-1 PN INVT Servo DA2.
PLC_1

X
¥
N

(Y

10 system: PLC_1 PROFINET 10-System (100) |~

=1

invt-sw-002 - =
INVT Servo DA2.

e invt

— :

]
.................... 4 [PLC_1 PROFINET IO-Syste

|& Topology view [ Network view II]'[ Device view
= d |«
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Projectd » Devices & networks

[& Topology view] | Network view |[IY Device view |
B W e =1 KD
al

0
PLC1 invt-5v-001 . nvt-sv-002
CPU1511-1PN INVT Servo DA2..

lL\\lt INVT Servo DAZ2... invt

4.2.3 PLC settings

Step 1 Click PLC_1, then choose PROFINET interface [X1] > Port [X1 P1 R] > Port
interconnection, and set the partner port. In this example, Portl of the PLC is
connected to Portl of the invt-sv-001 drive. See the following figure.

Foject Edt View icen Onloe Optioe: Tosks Wndom Help

I SHseepnet & XWX 020t ROGEG Y Goonine ¥ LBE x 1 1 -

Qe
10 system: PLC_Y PROFINET (0 ystem (160) *

]~ [Goaiog
wwon =

o S D42

s nve

Step 2 Choose Synchronization, and set Synchronization role to Sync master.

202504 (V1.0) 57



DA200A-F Series AC Servo Drive PN Communication Technical Guide

Speed control mode

View et Owine Options ook Window

G mepoint 5 X 7

» 1 Languages & micuces
» L4 Versizo conrol enertace
» fig Oriine sccess

X D ]

2 |8 veonert| L Commectioms Ak 1] as 7]
3 10 system: PLC_T PROFINET 10-System (100)
nes o o2
s P0rT ervc O pepaveR
ncs ipvt i

e
G B G ¥ Coonine ¥

& Topology view | Networkview |DY Device view

31 [ioo% =

@<

Totally Integrated Automation
i PORTAL

['Q Properties | Info k| % Diagnostics |

Step 3 Choose 10 Communication, and set Send clock.
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4.2.4 Configuring the DA200A-F drive

Step 1 Click invt-sv-001, then choose PROFINET interface [X1] > Portl -RJ45[X2 P1 R] >
Port interconnection, and set the partner port. In this example, Port2 of
invt-sv-001 is connected to Port2 of invt-sv-002.
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Step3 In the General tab, choose Isochronous mode on the left, and choose
Isochronous mode at the top of the right.
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Step 4 Click invt-sv-002 and set the preceding parameters in the same way.

Step 5 Right-click MC_Servo(OB91) and choose Synchronize with bus. If CPU
performance is low, adjust the Factor parameter to reduce the load on the CPU.
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4.2.5 Saving, compiling, and downloading

Step 1 After completing the compiling, download the project configuration to the PLC
controller. See the following figure.
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Step 2 View R0.27 to check whether the DA200A-F drive PN communication mode is IRT.

B R0.25 Turns of multiturn encoder 0

0:2500 line
R0.26 Encoder type
B p incremental...
B R0.27 PN communication mode
B T PROFIdrive Universal state 2:Switching
" machine On Inhibited
D RO.29 PROF!dnve encoder state 1:OPERATION
machine
[] Rro.30 System status 3:Get ready
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5 Basic positioning control mode

5.1 Instructions for using SIEMENS telegram 111

DA200A-F servo drive supports SIEMENS telegram 111 and enables basic positioning
control of the servo system through the SinaPos function block provided in the SIEMENS
function library. The basic positioning control is used for the absolute and relative
positioning of linear or rotary axes. The main operation modes include Jog, Homing, MDI,
program segment, etc.

5.1.1 Introduction to the SinaPos function block

The SinaPos function block is located in the command library as follows.

X O:es 5 EDERG S coonine J

Totally Integrated Automati
(]

RTAL

e T T T L P
Enter ModePos in the function block to select the operation mode.

Input Type Default Description

Operation mode:

1: Relative positioning

2: Absolute positioning

3: Continuous operation at specified speed
ModePos INT 0 4: Active homing

5: Set homing position directly

6: Run program segment 0-63

7: Speed jog

8: Incremental jog
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Command unit:

° Position reference unit: LU(User command unit)
o Speed reference unit: 1000LU/min

° Position feedback unit: LU

[ Speed feedback unit: P8.02/23°rpm, P8.02 (Motor rated speed)

#Note: For details on the relationship between command units and feed amount, see

the section on electronic gear ratios in the DA200A Series Servo Drive User Manual.
5.1.2 Speed jog mode

ConfigEPos: 3

ModePos: 7

EnableAxis: TRUE (enable)

OverV: Speed reference magnification, 0-199 (%)
Jogl: Jog reversely

Jog2: Jog forward

# Note: P6.00 specifies the forward jogging speed, while P6.01 specifies the reverse
jogging speed. The ACC/DEC time is not affected by the ACC/DEC time multiplier.

5.1.3 Incremental jog mode

ModePos: 8

EnableAxis: TRUE (enable)
Jogl: Jog reversely

Jog2: Jog forward

# Note: P5.01 specifies the incremental jog movement amount, P05.02 specifies the
incremental jog speed, and P5.03 specifies the incremental jog ACC/DEC time. The
ACC/DEC time is not affected by the ACC/DEC time multiplier.

5.1.4 Speed mode

ModePos: 3

EnableAxis: TRUE (enable)

ExecuteMode: started at the rising edge
IntermediateStop: TRUE (Normal), FALSE (Pause)

CancelTraversing: TRUE (Normal), FALSE (Stop) (After the stop takes effect, you need to
re-start the running.)
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Positive, Negative: direction (effective after triggering)
Velocity: speed reference (positive, effective after triggering)
OverV: Speed reference magnification, 0-199 (%) (effective after triggering)

OverAcc, OverDec: ACC/DEC time magnification (parameters P0.54, P0.55), 0-100 (%)
(effective after triggering)

5.1.5 Positioning mode

ModePos: 1 (Relative positioning), 2 (Absolute positioning)
EnableAxis: TRUE (enable)

ExecuteMode: PTP triggering (started at the rising edge)
IntermediateStop: TRUE (Normal), FALSE (PTP pause)
CancelTraversing: TRUE (Normal), FALSE (PTP stop)

Position: Position reference (effective after triggering)

Velocity: speed reference (must be positive, effective after triggering)
OverV: Speed reference magnification, 0-199 (%)

OverAcc, OverDec: ACC/DEC time magnification P5.52, P5.95), 0-100 (%)
5.1.6 Multi-step positioning mode

ModePos: 6

EnableAxis: TRUE (enable)

ExecuteMode: PTP triggering (started at the rising edge)

IntermediateStop: TRUE (Normal), FALSE (PTP pause)

CancelTraversing: TRUE (Normal), FALSE (PTP stop)

Position: Step number reference (0-63, effective after triggering)

OverV: Speed reference magnification, 0-199 (%)

OverAcc, OverDec: ACC/DEC time magnification (P5.37-P5.52, P5.80-P5.95), 0-100 (%)

# Note: Segment attributes are set by the PtP segment control word, and the segment
position reference is set by the PtP segment position.

5.1.7 Homing mode

ModePos: 4 (Homing mode is set by P5.10); 5 (when the current position is defined as the
home, P5.10 is set to 8 automatically)
EnableAxis: TRUE (enable)

ExecuteMode: Homing triggering, 4 (started at the rising edge and stopped at the falling
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edge), 5 (started at the rising edge)
AxisRef: TRUE (homing completed)
# Note:

° When the homing mode is 4, the home switch signal can be input through
ConfigEPo0s.%X6 (16#40) (the switch signal can also be connected to the servo,
which is in a logical OR relationship with the digital HOME switch input). The
positive and negative limit switches must be connected to the servo /0.

[ Speed 1 and speed 2 of homing step are set through P5.12 and P5.13.
5.1.8 User-defined PZD12
Related parameters: P4.28 (I0 output control enabling), P4.75 (User-defined control
word), P4.76 (User-defined status word)
[ P4.75 (User-defined control word)
0: No function

1: Torque feedforward. 0x4000 equals to 100% (P8.03 [Rated torque]), associated
parameter P2.44 [Torque command offset].

2: Speed feedforward. 0x4000 equals to 100% (P8.02 [Rated speed]). Set the speed
feedforward percentage through P2.10 [Speed feed-forward gain] and view the actual
speed feedforward through R2.11 [Feed-forward speed command].

3: 10 output. P4.28 [IO output control enabling, reset is effective] is set to 1. The lower 4
bit can be used to control four 10 outputs.

n P4.76 (User-defined status word)
0: No function

1: Actual torque (based on the rated torque). 0x4000 equals to 100% (P8.03 [Rated
torque]). It can be view through R0.06.

2: Output current (absolute value). 0x4000 equals to 100% (P8.01 [Rated current]). The
actual current can be view through R0.10.

3:10 input. 10 input status. It can be viewed through R1.00.
4:10 output. |0 output status. It can be viewed through R1.01.

5: Actual torque (based on the reference torque). 0x4000 equals to 100% (P4.56
[Reference torque]). It can be view through R0.06.
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5.1.9 Other parameter description

Input Type |Default Description
EnableAxis BOOL 0 STW1.0 (OFF1), deceleration time (P0.55)
AckError BOOL 0 Rising c?dge.(Fault reset enabling); Falling edge (Fault
reset disabling)
Output Type |Default Description
AxisEnabled BOOL 0 |TRUE (Enable); FALSE (Disable)
TRUE (Homing completed; the multi-turn absolute
AxisRef BOOL 0 |encoder remains the homing state upon power failure)
FALSE (Not back to origin)
AxisPosOk BOOL 0 |TRUE (Position reached); FALSE (Running)
Error BOOL 0 |TRUE (Fault); FALSE (Normal)
ActFault WORD 0 Fault code, corresponding to the servo fault code
ActPosition DINT 0 |Position feedback
ActVelocity DINT 0 |Speed feedback
EP0sSZSW2.%X3 | BOOL 0  [Servo control brake status
EP0sZSW2.%X12 | BOOL 0 |Fixed stop point reached
EP0SZSW2.%X13 | BOOL 0 |Clamping torque of fixed stop point reached
EP0sSZSW2.%X14 | BOOL 0 [Moving to fixed stop point active

Related functions of ConfigePOS in modules:

. Telegram .
Module interface Description
parameter
ConfigEP0s.%X0 STW1.1 1=No OFF2
ConfigEPo0s.%X1 STW1.2 1=No OFF3
ConfigEP0s.%X2 | POS_STW2.14 |1= Activate soft limit
ConfigEP0s.%X3 | POS_STW2.15 |1= Activate hard limit
ConfigEP0s.%X6 | POS_STW2.2 |1=Activate reference point stop
ConfigEP0s.%X8 | POS_STW1.12 |1 = Continuous transmission
ConfigEpos.%30 STW2.8 1=Run to the fixed stop

5.2 Running to the fixed stop point

The Run to fixed stop point function can be used to run the motor to a fixed stop point at
a specific torque without triggering a fault message. This specific torque remains
constant after the motor reaches the fixed stop point. To use this function, a clamping
torque must be set. When the motor encounters a physical stop during movement and

the torque reaches the configured clamping torque, it will maintain the clamping state.
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Torque limited value
Actual torque /L] |

Programmed position

Max. allowed following error - -t P6. 44
Actual position A —= P6. 45 (Fixed-stop monitored value)

POS_ZSW2.13

I POS_ZSW2.12

Fixed-stop-point clamping torque reached

Fixed stop point reached

Parameter settings:

1. In the TIA Portal, select SIEMENS telegram 111, compile and download it to the PLC.
You can use the Workshop software to verify the setting by checking parameter R0.67
[PN main telegram] = 111 (SIEMENS telegram).

2. Set P4.10 [Upper computer type] =1 (Bus input).

3. Set P0.40 [Speed command selection] =2 (Bus input).

4. Set P0.20 [Position command selection] =2 (PTP control).

5. Set P6.43 [Clamping torque at fixed stop] = 0.1Nm.

6. Set P6.44 [Max. following error at fixed stop] = 1000pulse.

7. Set P6.45 [Fixed stop monitoring window] = 2500pulse.
|Fo||owed4|- + Name Current value (X)
111:Siemens Message 111
P4.10 Upper computer type 1:Bus input
PO.40 Spead command source 2:Bus input
P0.20 Position command source 2:PTP control
P6.43 Clamping torgue of fixed block 0.10
P6.4a Max. follow-up error of the fixed block 1000
P6.45 Monitoring window of the fixed block 2500

Example:

If the rated torque of the test motor is 2.4 Nm, the torque limit is calculated as (0.1 /2.4) *
100% = 4.2%.

The procedure is as follows:
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Step 1 Set control word MDI_POS [Target position] = 100000.

Step 2 Set control word MDI_VEL [Target speed] = 1000LU/Min.

Step 3 Set ConfigEPos = 16#40000003 to activate the function of running to the fixed

stop.

Step 4 Therising edge triggers ExecuteMode, and the motor starts to rotate.

“SinaPos_DB
ExecuteMode -~/ ExecuteMode

*SinaPos_DE".

Position — position

*SinaPos_DB".
Velocn:y—vdocity
100
= OverV
100
= OverAcc
100 ‘
— OverDec
1684000_0003
*SinaPos_DB".

ConfigEPos — ConfigEPos

I
160000

ActFault—
|
FALSE

Error ==

1657002
Status —

| 16#0000
Diagld —

The axis starts from the initial position and approaches the target position at a set speed.
The fixed stop point must be between the initial position and the target position. The set
torque limit takes effect from the beginning and the Err22-0 position overrun fault is
invalid when the Run to fixed stop point function is activated.

5.2.1 Fixed stop point reached

When the axis reaches the mechanical fixed point, the torque value will continue to
increase until it reaches the clamping torque. Once the actual following error exceeds the
parameter P6.44 [Max. following error at fixed stop], it indicates that the fixed stop has

been reached, and the axis will remain at the fixed stop point. The axis will stay at the

fixed stop point until an external continue signal is given, as shown in the following

figure.
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Time base(19.1565)  Lefttime(05:41:276)(min:seczmsc)  Right tir Time difference(5.532,7455)  Osci Device| DA200A-ProfiNet-V1.05.01+ V.

90250

38076

140985:27:650 05:30:046 05:32:441 05:34:835 05:37:330 05:39:625 05:42:019 05:44:414 05 18809
When the fixed stop point is reached, the status word is displayed:
° Status word POS_ZSW2.12 [Fixed stop point reached] =1
° Status word POS_ZSW2.13 [Clamping torque at fixed stop point reached] = 1.
° Status word POS_ZSW2.14 [Running to fixed stop point active] = 1
See the following figure.

0 oo gan
2 7=

1
i Neme Address Display format Monitor value Modify value d Comment
%IV Hex 16#7008 POS_ZSW2

5.2.2 Not reaching the fixed stop point

If the axis does not detect the fixed stop before the positioning operation ends, fault
Err22-6: Fixed stop point not reached will be triggered.

INDEX | Main CD4 Sub C0d4 Name | Time | Cause |Wnrkamund | History | CIEarabl{ Stop at once
Fixed stop block - not o, No fixed block was found 1. Confirm whether the
f3.22 2 e reaching the fixed stop... 2025-04-1019:28:47 within the operating rang... stopper is within the ran... v v v

After reaching the fixed stop point, if the axis moves away from this position and exceeds
the range defined by parameter P6.45 [Fixed stop monitoring window], fault Err22-5:
Fixed stop out of monitoring window will be triggered.

| INDEX | Main co4 sub cod% Name |T|mE | Cause |wmkamund | History | clearabl{ Stop at once

Fixed stopper - fixed stop pointoutside oo o) o After finding the fixed LChekifthepodsseting  p (p

R9.22 22 5
the monitaring window stopping point, the positi.. value is reasonable.2, Re...
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5.3 Modal axis

5.3.1 Modal axis principle

Set gear ratio

N 1 N: Load revolutions

M 1 M: Motor revolutions

The modal axis function resets the position signal to zero after traveling a defined
distance. When applied to a rotary axis, the angular position will reset to zero after a
certain angle of rotation. When applied to a linear axis, the position signal will reset to
zero after moving a certain distance.

If the number of pulses required for one motor revolution (P0.22) is not zero:

Pulses per motor
revolution (P0.22)

- Modal axis -
Mechanical gear module Modal axis
numerator (P6.67) modulus
Mechanical gear
denominator (P6.68)

Modal axis modulus = Number of pulses per motor revolution (P0.22) *

Mechanical gear numerator (P6.67)

Mechanical gear denominator (P6.68)

If the number of pulses required for one motor revolution (P0.22) is zero:

Encoder resolution

i

Numerator of e-gea
ratio 1 (P0.25)

E-gear ratio Modal axis Modal ax
denominator (P0 26) module modulus

Mechanical gear
numerator (P6.67)

Mechanical gear
denominator (P6.68

Numerator of e-gear ratio 1 (P0.25), Mechanical gear numerator (P6.67)

) _ o/
Modal axis modulus = Encoder resolution/ =, m s Gen ominator (Po.2s)  Mechanical gear inator (P6.68)
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5.3.2 New parameters

Function L. . .
code Name Description Settingrange | Default | Modify
0: Absolute position
linear mode
1: Absolute position
Absolute value rotary mode .
P6.71 . 2: Absolute position [0,2] 0 RST
system selection .
rotary mode with
single-turn absolute
command for modal
axis
Mechanical Mechanical
gear-ratio gear-ratio
P6.72 numerator for numerator for [1,32767] 1 RST
absolute position |absolute position
rotary mode rotary mode
Mechanical Mechanical
gear-ratio gear-ratio
P6.73 denominator for |denominator for [1,32767] 1 RST
absolute position |absolute position
rotary mode rotary mode
Number of pulses
Modulus of modal corresponding to
R0.81 . one full turn of the - - -
s modal axis in user
units

Absolute value system selection (P6.71):

0: Absolute position linear mode, used for linear axes, and supported already.

1: Absolute position rotary mode, used for modal axes, and multi-turn running
supported.

Execution logic: The rotation distance is calculated as the difference between the target

position (Position) and the actual position (ActPosition). A positive value indicates

forward rotation, and a negative value indicates reverse rotation.

Example: Assume the modulus of the modal axis is 36000. If the actual position
(ActPosition) is 18000 and the target position (Position) is 54000, the system performs
one full forward rotation.
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If the actual position (ActPosition) is 18000 and the target position (Position) is -54000,
the system performs two full reverse rotations.

2: Absolute position rotary mode with single-turn absolute command for modal axis
° When using the SinaPos function block: Set the positive input to 1 to move forward.

®  When using the SinaPos function block: Set the negative input to 1 to move
reversely.

° If both positive and negative inputs are 1 or both are 0, the axis moves in the
direction requiring the shortest travel distance.

*SinaPos_DB". ActPosition
Positive — positive ActMode
"SinaPos_DB". EPosZSW1
Negative — Negative EPosZSW2

Execution logic: First, perform a modulo operation on the Position value:
X% (Modal range) =Y

Assume the current position is Z.

For forward running:

° IfY>Z, rotate forward by (Y - Z).

° If Y <Z, rotate forward by (Y + Modal range - Z).
° If Y=2, do not move.

For reverse running:

° IfY>2Z, rotate in reverse by (Z + Modal range - Y).
° If Y<Z, rotate in reverse by (Z - V).

° If Y=2, do not move.

For shortest distance:

° If Y > Z, choose the smaller (less than or equal to) distance between forward
rotation (Y - Z) or reverse rotation (Z + Modal range - Y).

° If Y < Z, choose the smaller (less than or equal to) distance between reverse
rotation (Z - Y) or forward rotation (Y + Modal range - Z).

° IfY=2,do not move.

Example: Assume the modulus of the modal axis is 36000. The actual position
(ActPosition) is 12000, and the target position (Position) is 24000. If forward rotation is
specified, the motor rotates forward by 1/3 of a turn.

If reverse rotation is specified, the motor rotates backward by 2/3 of a turn.

If minimum distance is specified, the motor rotates forward by 1/3 of a turn.
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5.3.3 Application example

Use telegram 111 in TIA to control the axis. With SinaPos for online debugging, select
operation mode 2 (MDI absolute positioning), and set the value of Position. When

ExecuteMode changes from FALSE to TRUE, the motion is executed.

%DB1
*SinaPos_DB"
SinaPos
EN ENO
5 TRUE
"SinaPos_DB" si AvisEnabled —
ModePos — podePos TRUE
RE AxisPosOk —
“SinaPos_DB" FALSE
EnableAxis —| EnableAxs AxisSpFixed ==
TRUE FALSE
“SinaPos_DB" Cancel Aods e~
CancelTraversing —| Traversing FALSE
TRUE AxisWarn ==
“SinaPos_DE".  |intermediate FALSE
IntermediateStop —{Stop AxisError~=(
FALSE FALSE
*SinaPos_DE". =10
Positive -~ positive 204800
— Actvelocity —
“SinaPos_DB" 1000
Negative -~ Negative ActPosition — C
FALSE 2
0==lJog1 ActMode — 0
FALSE 165E000
0==|Jog2 EPosZSW1 — 0
FALSE 1642008
-~ FiyRef EPosZSW2[— O
FALSE 1620000
0 ==| AckError ActWarn =0
TRUE 16%0000
*SinaPos_DB" Actraulti—
ExecuteMode — | ExecuteMode FALSE
37000 ot
*SinaPos_DB". 1627002
Position — pgsition Status — 0
1000 1620000
*SinaPos_DB". Diagld —©
Velumy_vek,c',ty
100
U0 — Overv
100
00 — OverAcc
100
00 = QverDec
ConfigEPos
~SIEMENS_
Telegram_
FED10" — HwipsTw
invt-

Note: The modulus of the modal axis cannot be modified directly. It must be calculated
by modifying the relevant parameters.
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6 Servo parameter reading and writing

During the communication between the PLC and the servo drive, it is necessary to read
and write the operation data on the drive. The PLC can read and write the drive
parameters through the non-cyclic communication function block SinaParaS, which
supports only single-parameter access. At present, the function block can read and write
the servo parameters required by the upper computer in the DA200A-F servo drive. For
the list of supported parameters, please contact the technical staff.

6.1 S7-1500 PLC reading/writing servo parameters

This section uses the S7-1500 PLC as an example to demonstrate how to configure the
DA200A-F servo drive in TIA Portal V18 and use the SinaPara$S function block to read or
modify parameter P2.00 [First speed gain] through non-cyclic communication.

Configure the DA200A-F servo drive by referring to section 3.1. In this example, SIEMENS
telegram 111 is selected to compile and download the project to the PLC.

v
PLC 1 invt-sv-000
CPU 1511-1 PN INVT Servo DAZ...

°
e invt

PLC_1_PROFINET I0-Syste.__ J

After correct configuration, add the library function SinaParaS to the program block, set
and define the variables of the function block, download the project to the PLC, run the
PLC, and set the project to online.

Totally Inteqeated Automation
# Gooniee ¥ Goomine fr NI % L s L PORTAL

-

] @R ks

G &7

Options

v CPU opesator panel
LEXIC IR
| A

emmon st

T s

> Call amwironment

Bupsog =] swown

e

w

Sone [

TOrPPY W

>  Breakpoints

g Properties

% Info & | %4 Diagnostics

> Call hierarchy
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# Note: For the DA200A-F servo drive, the default value of AxisNo in SinaParaS is set to 1.

Set the parameter value in SinaParaS according to the servo parameter Modbus address
number. The value of P2.00 in SinaPara$ is 1400.

Value

Speed gainl

Description

Min. value 0.0

Default 27.0

Unit Hz
Format DEC
Type intle

Resolution 1

Set parameters

w3 Atonce

Communication:
Vv uUsB

x Ethernet

* CANopen

Max. value 3276.7

Control mode;

1st speed gain. Note: 1. The
response of the speed ring of
the servo system is
determined by the speed gain.
Increasing the set point speed
response will improve, but it
is easy to vibration and noise;

vE 2. When the inertia ratio is set
VP correctly, the setting unit of
Vs the parameter is Hz.

Axis X v| |27.0 » | Hz ‘ send ‘

6.1.1 Writing the parameter:

First speed gain

Enter the parameter value to be written according to the parameter type. If the data type
is real, the parameter value is written to ValueWritel in SinaParaS. If the data type is
integer, the parameter value is written to ValueWrite2 in SinaParaS. In this example, the

data type of parameter P2.00 is a real number and the parameter value should be written
to ValueWritel. Assign 2.5 to ValueWritel, set ReadWrite to 1 to switch to write mode,
trigger Start to start the task, and observe the parameter value corresponding to
parameter P2.00 on the upper computer Workshop.
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DB 1
*SinaParaS_DB"
SinaParas
EN ENO
TE FALSE
*SinaParaS_DE" L]
start—|start FALSE
*SinaPara3_DB TRUE
ReadWrite —|ReadWrite Done [—
e
*SinaPara5_DB ValueRead1 —
Parameter —parameter )
0 ValueRead2 —
= Index 16#08
- Format— 16%00
*SinaParaS_DB" 1620000
ValueWirite | — va|ueWrite 1 ErrorNo — ' 5%
° FALSE
— Valuewrite2 Error ==
16201 16%0000_0000
#01 — AxisNo Errorid — ¢
1620000
Diagld — 0
Z hardwareld
] p2.00 Speed gain 1 25

6.1.2 Reading the parameter: First speed gain

Set ReadWrite to 0 to enter the read parameter mode, trigger Start to start the task, and
observe the ValueReadl or ValueRead2 value in SinaParaS. If the data type of the
parameter is real, the parameter value is displayed in ValueRead\1. If the data type of the
parameter is integer, the parameter value is displayed in ValueRead2.

Note: The double-word PZD is currently displayed as 32-bit on the upper computer and
shown in the R1 group. It does not support separate 16-bit display.

%B1
*SinaParaS_DB"
SinaParas
EN ENO
TUE FALSE
*SinaParaS_DB". Ready =0
start—start FALSE
0
e
*SinaPara5_DB TRUE
ReadWirite == Readwiite Done [~
*SinaParas_DB ValueRead1— 00
Parameter — parameter 0
0 ValueRead2 —
?—Index 16208
25 Format— '°%
“SinaParaS_DB" 16%0000
ValueWrite 1 — yalueWkite 1 EmorNo |— 160000
o FALSE
— ValueWrite2 Error——
16%0000_0000
AxisNo Errorid — 0
16#0000
Diagld — 670000
hardwareld
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7 User-defined telegram

7.1 DP-VO communication protocol

DP-VO0 is a basic communication protocol version that only supports cyclic data exchange
(MSO0 communication). It provides basic configuration, parameter definitions, and simple
diagnostic mechanisms.

The cyclic transmission telegram uses a fixed 32-byte frame length for transmission, and

the data format is as follows.

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

PKW (Parameter channel) is used for transmitting non-cyclic data, used to configure the
drive parameters and perform read/write operations on the drive parameters. PZD
(Process data channel) is used for transmitting cyclic data, such as control words, speed
commands, position commands, torque commands, or status words, speed feedback,
position feedback, torque feedback. PZD data can also transmit configuration parameter
data.

[ ] PKW telegram format

PKW
PKW number (Byte) 1 2 3 4 5 I 6 | 7 | 8
- PKE*1 IND*2 PWE*3

# Note:
® *1 PKE indicates the telegram format.
® *2 Parameter communication IND, which is described as follows:

» The communication address is the same as the Modbus address, and all
addresses are in decimal format.

>  Unless otherwise specified, the address is a 32-bit data address. For more details,
refer to the manual. For example, parameter P4.13 represents the bus speed
reference. The data itself is int16, but the Modbus address is 1826, 1827.

® *3: PWE indicates the parameter value.

® Only one PKW request is processed at a time, but the servo drive continues to
respond until the controller updates the command.

[ PKE telegram format

PKE
it [15]14] 3 [ 12w |ols][7]e][s5]a]3]2]1]0
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PKE
|AK (Task or response ID) | Reserved (to 0)
[ AK task ID
Master -> Slave Slave -> Master
) Positive response | Negative response
Task ID Function
ID 1D
0 No task 0 0
1 Read parameter 1,2 7
2 Write parameter (single word) 1 7
3 Write parameter (double word) 2 7
13 Write parameter (single word) and 1 .
save to EEPROM
14 Write parameter (double word) and ) .
save to EEPROM
Example:
[ ] Read parameter
Read parameter P0.05 (Jog speed). The value is 200, Modbus address is 1010, and data
typeisintl6.
Slave -> Master
PKW number (Byte) 1 | 2 3 4 5 [ 6 | 7] 8
PKE IND PWE
16#1000 16#03F2 16#0000_0000
Slave -> Master
PKW number (Byte) 1 2 3 4 5 | 6 | 7 | 8
PKE IND PWE
16#1000 16#03F2 16#0000_00C8
[ ] Write parameter

Write parameter P0.05 (Jog speed). The written value is 500, Modbus address is 1010, and

data typeisint16.

Slave -> Master
PKW number (Byte) 1 | 2 3 4 5 | 6 | 7 | 8
PKE IND PWE
16#2000 16#03F2 16#0000_01F4
Slave -> Master
PKWnumberByte) | 1 | 2 [ 3 | 4 | 5 | 6 | 7 | 8
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Slave -> Master

PKE IND

PWE

16#2000 16#03F2

16#0000_01F4

When the written value (1200) exceeds the max. value (1000) of parameter P0.05 (Jog
speed), the negative response ID is 7 and the PWE is 2, indicating that the value exceeds
the allowable parameter range.

Slave -> Master
PKW number (Byte) 1 2 3 4 I 6 | 7 | 8
PKE IND PWE
16#2000 16#03F2 16#0000_04B0
Slave -> Master
PKW number (Byte) 1 2 3 4 | 6 | 7 ] s
PKE IND PWE
16#7000 16#03F2 16#0000_0002
[ PZD telegram format
PZD
WORD*!| 0 1 2 3 4 5 6 7 8 9 10 11
Speed | Position | Torque Configured Configured | Configured
Downw Rese . . .
CW|comma |[command|comman setting setting setting
ard run rved
nd *2 d parameter 1*3 | parameter 2 | parameter 3
Uoward Speed position | Toraue |Rese Configured Configured | Configured
w iti u
P SW|feedbac q feedback feedback feedback
run feedback [feedback|rve
k parameter1l | parameter2 | parameter 3

*1: The length of a word is 16 bits.

*2; The fixed content of PZD data corresponds to the following parameters:

>

YV V V V

>

Position command corresponds to P4.12 [Bus position command].
Speed command corresponds to P4.13 [Bus speed command].

Torque command corresponds to P4.14 [Bus torque command].

Speed feedback corresponds to R0.21 [Instantaneous speed].

Position feedback corresponds to R0.02 [Accumulated feedback pulses].

Torque feedback corresponds to R0.06 [Actual torque].

*3; Configured setting parameters 1-3 correspond to P4.80-P4.82 [PZD setting parameter

nconfiguration].

Configured feedback parameters 1-3 correspond to P4.85-P4.87 [PZD feedback
parameter nconfiguration].
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The control word (CW) bits are listed in the bitwise sequence:

Bit

Function

MODE_SWITCH

GAIN_SWITCH

JRATIO_SWITCH

TRQLIMIT_SWITCH

ZCLAMP

POSERR_CLEAR

VIB_SUB

QUICK_STOP

SERVO_DI_INH

O W|N|H|O

SERVO_ON

[
o

FAULT_CLEAR

—
[

EMEGENCY

[y
N

POT(POSITIVE_LIMIT)

=
w

NOT(NAGETIVE_LIMIT)

=
~

HOME_SINGAL

15

HOME_TRIGGER

When bit 8 is set to 0, the drive uses the digital input as the source for the corresponding
function (but CW control remains effective, and it operates in an OR relation with the
digital input); when set to 1, the digital input is masked, and only the corresponding
control bit in the CW is used as the source for the function, and this control function is
limited to forward/reverse drive inhibition (P3.40 needs to be set to enable limit switch),
HOME switch signal, and HOME trigger.

The status word (SW) bits are listed in the bitwise sequence:

=)
-

Function

SPD_COIN

SPD_AT

SPD_LIMITING

SPD_CMD_VALID

SPD_ZERO

TRQ_LIMITING

HOME_END

PZD_CONTROLING

READY

| (N(o|L|dh|lW|IN|H|O

RUN

=
o

FAULT
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Bit Function

11 ALARM

12 BREAK_OFF

13 POS_CMD_VALID

14 POS_COIN

15 MODE_CHANGE_STATUS

All words and double words used are transmitted in Big-Endian format, that is, the high
byte or high word is transmitted first, followed by the low byte or low word (the
preceding CW and SW are already in Big-Endian format).

The GSD file is a text file, which is required for each PROFINET slave on the PROFINET bus.
The GSD file is used to describe the characteristics of a PROFINET device. The GSD file
contains all device defined parameters, including the supported information length, and
input/output data quantity.

7.2 DP-V0-1 protocol optimization

Set parameter P4.74 [INVT defined telegram selection] to 1: DP-VO-1. The transmission
still uses a fixed 32-byte frame length, but only the PZD parameters are optimized. The
optimized PZD telegram format is as follows.

] PZD telegram format

PZD
WORD*!| 0 1 2 3 4 5 6 7 8 9 10 | 11
Downwa Speed Configured Configured Configured Configured Configured
cw setting setting setting setting setting

rd run command*?
parameter 1*3 |parameter 2|parameter 3|parameter 4|parameter 5

Configured | Configured | Configured | Configured | Configured
feedback feedback | feedback | feedback | feedback
parameter 1 |parameter 2|parameter 3|parameter 4|parameter 5

Upward Sw Speed
run feedback

*1: The length of a word is 16 bits.

*2; The fixed content of PZD data corresponds to the following parameters:
Speed command corresponds to P4.13 [Bus speed command].
Speed feedback corresponds to R0.21 [Instantaneous speed].

*3; Configured setting parameters 1-5 correspond to P4.80-P4.84 [PZD setting parameter
nconfiguration].

Configured feedback parameters 1-5 correspond to P4.85-P4.89 [PZD feedback
parameter nconfiguration].

# Note: P0.03 does not support switching the torque limit in torque control mode.
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7.3 Communication configuration

This section describes how to configure the S7-1500 PLC and DA200A-F servo drive using
the SIEMENS TIA Portal V18 to implement the PROFINET communication through the
DP-VO0 and DP-VO0-1 protocols.

7.3.1 Adding telegrams

Add an INVT 1/O submodule to the project.

Double-click the INVT Servo DA200A F0 200P V1.0 icon in the network view to access the
device view. Under Hardware catalog on the right, choose Module, double-click Drive,
click Submodules, and double-click INVT_DP_VO0, PZD-16/16. Add the INVT defined
telegram to the project.

Totally Intagated Automtion
i PORTAL

T I |

) T

i«
4 Properties %) Info 4| i Disgnestics 3 | inf cemathon
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7.3.2 Monitoring varaible tables

Step 1 Choose Watch and force tables > Add new watch table in the project tree on the
left. Taking the DP-VO telegram as an example (P4.74 [INVT defined telegram
selection] = 0: DP-V0), add read/write parameters in the monitoring table as
shown in the following. Among them: QW0-QW31 correspond to the PLC output
addresses, which are consistent with the configured Q addresses; IW0-IW31
correspond to the PLC input addresses, which are consistent with the configured
| addresses.
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Step 2 Download the configuration and compile it to the PLC, and then enter online
simulation mode. Click on the red box icon to monitor and modify parameters
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7.4 Operation mode

7.4.1 Position mode—Bus position
7.4.1.1 Basic description

The servo drive (slave) receives position commands from the master (upper computer),
which, after conversion through the electronic gear ratio, is used as the target position
for internal position control.

When P0.22 is set to a non-zero value: Position command encoder unit = Position
command user unit * Encoder resolution / P0.22 [Pulses per motor revolution]

When P0.22 is set to zero: Position command encoder unit = Position command user unit
* P0.25 [Numerator of electronic gear ratio 1] / P0.26 [Denominator of electronic gear
ratio]

# Note: This mode requires planning parameters such as speed and acceleration on the
PLC side.

7.4.1.2 Procedure

Step 1 Set P0.03 [Control mode] (IND = 1006) to 0 (Position mode).
Step 2 Set P4.12 [Bus position command] to the target position (IND = 1824; Unit: user
unit).

Step 3 Set P0.33 [Position command smooth filtering] (IND = 1066). This parameter takes
effect immediately and can be configured as PZD setting (in version V2.61 or
later).

Step 4 Set P0.34 [Position command FIR filtering] (IND = 1068) (FIR filter time = PZD
control cycle), which takes effect after stop.
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Step 5 Set P0.22 (IND = 1044) to adjust the electronic gear ratio denominator.

Step 6 Set CW.bit0 (SERVO_DI_INH) to 1, and then set CW.bitl (SERVO_ON) to enable the
servo drive and start the motor operation.

Step 7 Query R0.02 (IND = 4004) to get the actual motor position feedback (Position
feedback is 64-bit data).

Step 8 Query the corresponding bits in SW to obtain the servo drive status feedback
(READY, RUN, POS_CMD_VALID, and POSITION_COIN).

7.4.1.3 Other objects
Step 1 Set P4.33 (IND = 1866) to adjust the position deviation tolerance (unit: user unit).

Step 2 Query R0.04 (IND =4012) to get the actual motor position deviation (unit: user

unit).
le P ing error |
! 1
| | | | | | | | | |
I | | I | | I I | "
position
following emror following error
N window L window
following emror no following error following eor
reference position

Reference position
Step 3 Set P3.50 (IND = 1700) to adjust the positioning completion range (unit: user unit).

L accepted position range J

| | | | | | | | | [
| I I I I | I [ |

position window position window

position reached

position not reached position not reached

target position
Position reached

7.4.2 Position mode—Internal PTP

7.4.2.1 Basic description

The servo drive (slave) receives position commands from the master (upper computer),
which, after conversion through the electronic gear ratio, is used as the target position
for internal position control.
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When P0.22 is set to a non-zero value: Position command encoder unit = Position

command user unit * Encoder resolution / P0.22 [Pulses per motor revolution]

When P0.22 is set to zero: Position command encoder unit = Position command user unit

* P0.25 [Numerator of electronic gear ratio 1] / P0.26 [Denominator of electronic gear

ratio]

7.4.2.2 Procedure

Step 1
Step 2
Step 3

Step 4

Step 5

Step 6

Step7
Step 8

Step 9

Set P0.03 [Control mode] (IND = 1006) to 0 (Position mode).
Set P0.20 [Position command selection] to 2 (PTP control).

Set P4.80 [PZD setting parameter 1 configuration] to (IND=2042). Check P5.21 for
the reference value (unit: r/min).

Set P4.81 [PZD setting parameter 2 configuration] to (IND=3202). Check PTP0.01
for the reference value (unit: user unit).

The PTP trigger signal is sent through PKW data.

Set P0.33 [Position command smooth filtering] (IND = 1066). This parameter takes
effect immediately and can be configured as PZD setting (in version V2.61 or
later).

Set P0.34 [Position command FIR filtering] (IND = 1068) (FIR filter time = PZD
control cycle), which takes effect after stop.

Set P0.22 (IND = 1044) to adjust the electronic gear ratio denominator.

Set CW.bit0 (SERVO_DI_INH) to 1, and then set CW.bitl (SERVO_ON) to enable the
servo drive and start the motor operation.

Query R0.02 (IND = 4004) to get the actual motor position feedback (Position
feedback is 64-bit data).

Step 10Query the corresponding bits in SW to obtain the servo drive status feedback

(READY, RUN, POS_CMD_VALID, and POSITION_COIN).

7.4.2.3 Other objects

Step 1
Step 2

Set P4.33 (IND = 1866) to adjust the position deviation tolerance (unit: user unit).

Query R0.04 (IND =4012) to obtain the actual motor position deviation (unit: user
unit).
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le p ing error |

following emror following error
window window

following emor no following error

position

following emror

reference position

Reference position

Step 3 Set P3.50 (IND = 1700) to adjust the positioning completion range (unit: user unit).

|‘ accepted position range J

| | | | | | |

position window position window

position not reached position reached

position not reached

target position
Position reached

7.4.3 Speed mode

7.4.3.1 Basic description

In speed mode, the servo drive (slave) receives a speed command from the upper
computer (master) and performs speed planning internally based on the configured

acceleration parameters.

7.4.3.2 Procedure

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

Step 2 Set P4.13 [Bus speed command] to the target speed (IND = 1826 or WORD1 in the

PZD) (unit: rpm).

Step 3 Set P0.54 [Acceleration Time] (IND = 1108) to adjust the acceleration curve (unit:

ms from 0 to rated speed).

Step 4 Set P0.55 [Deceleration Time] (IND = 1110) to adjust the deceleration curve (unit:

ms from rated speed to 0).

Step 5 Set CW.bit0 (SERVO_DI_INH) to 1, and then set CW.bitl (SERVO_ON) to enable the

servo drive and start the motor operation.

Step 6 Query the corresponding bits in SW to obtain the servo drive status feedback
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Step7

(READY, RUN, SPD_CMD_VALID, SPEED_COIN, and SPEED_AT).

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

7.4.3.3 Other objects

Set P3.53 [Speed consistency threshold] (IND=1706) to change the speed consistency
range (unit: rpm).

Set P3.54 [Speed reaching range] (IND=1708) to change the speed reaching range (unit:

rpm).

Set P3.55 [Zero speed range] (IND=1710) to change the zero speed range (unit: rpm).

Set P4.31 [Max. speed limit] (IND=1862) to change the max. speed limit (unit: rpm).

Set P4.39 [Speed deviation setting] (IND=1878) to change the speed deviation setting
(unit: rpm).

7.4.4 Torque mode

7.4.4.1 Basic description

In torque mode, the servo drive (slave) receives a torque command from the upper
computer (master) and performs torque planning internally based on the configured
torque parameters.

7.4.4.2 Procedure

Step 1
Step 2

Step 3

Step 4
Step 5

Step 6

Step 7

Step 8

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

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

Set P4.14 [Bus torque command] to the torque speed (IND = 1828 or WORD4 in
the PZD) (unit: 0.1% rated torque).

Set P0.46 [Speed limit 1] (IND=1092) to change the speed 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 operation.

Query the corresponding bits in SW to obtain the servo drive status feedback
(READY, RUN, SPEED_LIMITING, and TORQUE_LIMITING).

Set R0.06 [Current torque] (IND = 4016) to obtain the actual torque output (unit:
0.1% rated torque).

Query R0.21 [Instantaneous speed] (IND = 4046) to obtain the actual speed
feedback (unit: rpm).
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7.4.4.3 Other objects

Step 1 Set P0.10 [Max. torque limit] (IND = 1020) to change the max. torque limit (unit:
0.1% rated torque).

Step 2 Set P8.03 [Rated torque] (IND = 2606) to obtain the motor rated torque (unit:
0.01Nm).

Step 3 Query R0.10 [Output current] (IND = 4024) to obtain the actual output current
(unit: 0.01A).

7.4.5 Analog output

The servo carries two analog outputs, corresponding to parameters P3.37 and P3.38.

The analog output is servo controlled by default. If it is controlled by the master through
PROFINET communication, set P3.30 [Analog output selection 1] to 0 (disabled), P3.32
[Analog output selection 2] to 0 (enabled), or write P3.37 and P3.38 through PKW or PZD.

P3.30 Function of AO 1 o:invalid
P3.31 Voltage gainof AO1 1

P3.32 Function of AQ 2 O:Invalid
P3.33 Voltage gainofA02 1

T Communication-b ased

control analog output 1

P3.38 Analog output 2 0

The units of P3.37 and P3.38 are related to P3.31 and P3.33.

The actual output voltage is calculated by dividing the value of P3.37 or P3.38 by the
corresponding voltage gain. For example, P3.37 is set to 1, voltage gain is set to 10, and
the voltage of output analog 1is 0.1V.

7.4.6 Digital output

The servo provides four differential outputs. For specific definitions, see Table 1-3 CN1
terminals.

The digital output is servo controlled by default. If it is controlled by the master through
PROFINET communication, set bit 12 of P4.43 [PROFINET related control] to 1 (enabled),
or write P3.39 through PKW or PZD.

P3.39 is a 16-bit unsigned data parameter composed of three 16-bit values. For example,
in OXABC:

° Bh: Controls the enabling status of the four digital outputs (1 = enabled).
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° Ch: Sets the output logic state of the four digital outputs (0 = logic state 0, 1 = logic
state 1).

° Ah: Defines the output state after communication disconnection (24-D alarm).
When set to 1, the digital output logic will switch to 0 upon disconnection.

202504 (V1.0) 90



DA200A-F Series AC Servo Drive PN Communication Technical Guide

Fault and diagnosis

8 Fault and diagnosis

8.1 PROFIdrive communication faults and solutions

Fault
Name Cause Countermeasure
code
®Check whether network
®After the drivei h i .
PROFIdrive fault— ter the drive |.s enal?led,t e | cableisconnected pro.perl)./
L network cable is not inserted |®Check whether the switch (if
Er24-5| Communication K X
disconnection properly or the master node used) is working properly.
does not run properly. oCheck that the master is
working properly.
PROFIdrive fault-
Er24-6 Internal ®Drive internal communication |®Restart the servo drive.
communication initialization failed. ®Replace the servo drive.
initialization fault

8.2 PROFINET communication faults and solutions

Fault
Name Cause Countermeasure
code
®\iew the manual and ensure
PROFINET . .
®The PWK parameter ID is that the PWK parameter ID is
Er24-0 fault-PWK .
incorrect. the same as the
parameter ID error .
corresponding parameter ID.
®\iew the manual and ensure
PROFINET .
. that the setting value of PWK
fault-PWK ®The PWK parameter value is L
Er24-1 parameter is within the
parameter out of the allowed range.
allowed range of the
out-of-range .
corresponding parameter.
PROFINET ®An attempt was made to write |®View the manual and ensure
Er24-2| fault-Read-only to read-only parameters in that the operation parameter
PWK parameter PWK. is readable and writable.
®\View the manual and ensure
PROFINET - urati
. that the PZD configuration
fault-PZD setting |®The parameter ID selected for .
Er24-3 . L parameter ID is the same as
parameter does PZD configuration is incorrect. .
. the corresponding parameter
not exist
ID.
Eroa4 PROFINET ®A parameter that does not ®View the manual and ensure
fault-PZD setting | take effectimmediately has that the PZD configuration
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Fault
Name Cause Countermeasure
code
parameter been selected for PZD parameter takes effect
property does not | configuration. immediately.
match
o®Check whether network
®After the drive is enabled, the | cableis connected properly.
PROFINET fault- . . . .
L network cable is not inserted |®Check whether the switch (if
Er24-5| Communication . .
di i properly or the master node used) is working properly.
isconnection
does not run properly. oCheck whether the PROFINET
master works properly.
®When P4.10 is not configured
PROFINET alarm- . -
L as bus input, communication |®Set P4.10 [Upper computer
Er24-6| Communication . . N . R
. referenceis enabled orI/Ois | type]to "Businput".
setting error
enabled.
PROFINET
Er4T fault—PzD ®The PZD set parameter value [®Check the PZD parameter
r -
parameter value | isoutof range. values sent from the master.
out-of-range

8.3 DA200A faults and solutions

Fault

Name Cause Countermeasure
code
®The drive actual output ®Remove the motor cables
current exceeds the specified | and then enable the drive. If
value. the fault persists, replace the
®A drive fault has occurred drive.
(drive circuit, current ®Ensure the motor cables and
sampling circuit, or IGBT wiring are in good
exception, or poor connection | conditions.
Software between drive and control ®Replace the motor cable with
Er01-0 .
overcurrent board). the unshielded one.

®Motor cables U, V,and W are
short connected, or motor
cables are grounded or
contacted improperly.

®The motor internal windings
are short-circuited.

®The motor cables U, V, and W

®Reduce the settings of P0.10
and P0.11 to reduce the
maximum output torque.

®Increase the ACC/DEC time.

®Replace the drive with a new
one with greater power.

®Replace the motor.
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Fault
code

Name

Cause

Countermeasure

are connected in reverse
phases.

®The UVW motor cable is too
long, especially when using a
shielded motor cable, causing
afalse alarm on the drive.

e®Improper parameter settings
cause system exception.

®The ACC/DEC time in the start
or stop process is too short.

®|nstantaneous load is too
heavy.

®The encoder is either
interfered or damaged.

Er01-1

Braking transistor
fault (7.5kW and
above models)

®A fault has occurred in the
braking circuit (drive circuit,
IGBT, or feedback detection
circuit).

®The braking resistor has been
incorrectly connected to PB
and the bus negative terminal.

®Check the wiring
®Replace the drive.

Er01-2

U-phase IGBT fault

®U-phase IGBT is shorted.

®U-phase drive circuit is
abnormal.

®U-phase short circuit
detected.

®Check the wiring
®Replace the drive.

Er01-3

V-phase IGBT fault

®\/-phase IGBT is shorted.

®\/-phase drive circuit is
abnormal.

®\/-phase short circuit
detected.

®Check the wiring
®Replace the drive.

Er01-4

W-phase IGBT fault

®\W-phase IGBT is shorted.

®\W-phase drive circuit is
abnormal.

®\W-phase short circuit
detected.

®Check the wiring
®Replace the drive.

Er01-5

Bus hardware
overcurrent

®The drive actual output
current exceeds the specified

®Remove the motor cables
and then enable the drive. If
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Fault
Name Cause Countermeasure
code
value. the fault persists, replace the
®Drive fault (such as drive drive.
circuit, bus overcurrent ®Ensure the motor cables and
detection circuit, or IGBT wiring are in good
fault). conditions.
eMotor cables U,V,and W are |®Replace the motor cable with
short connected, or motor the unshielded one.
cables are grounded or ®Reduce the settings of P0.10
contacted improperly. and P0.11 to reduce the
®The motor internal windings maximum output torque.
are short-circuited. ®|ncrease the ACC/DEC time.
®The motor cables U,V,and W |®Replace the drive with a new
are connected in reverse one with greater power.
phases. ®Replace the motor.
®The UVW motor cable is too
long, especially when using a
shielded motor cable, causing
a false alarm on the drive.
®|mproper parameter settings
cause systematic divergence.
®The ACC/DEC time in the start
or stop process is too short.
®|nstantaneous load is too
heavy.
eConnect the encoder
according to the correct
wiring method. Ensure the
®The encoder is not connected, | encoder plug contact is
Encoder or the connector is loose. proper. Replace the encoder
®Incorrect parameter settings. | cable if the cable is broken.
fault—(Incremental . . .
Er02-0 or resolver) OE.ncode.rwmng exception ®Ensure the incremental
encoder (insulation damage, short encoder power and voltage
. . circuit, incorrect connection, are proper.
disconnection . .
or disconnection) ®Perform cross check by
®Drive or encoder malfunction | replacing the motor or drive.
If the fault is eliminated,
replace the faulty motor or
drive.
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Fault
code

Name

Cause

Countermeasure

Er02-1

Encoder fault-
Encoder feedback
deviation too large

®Serious system interference.

®Incorrect A and B pulse counts
and Z signal correspondence
in the incremental encoder.

®Incorrect encoder related
parameter settings.

®The Z signal type set in P8.20
does not match the encoder's
actual signal.

oCheck whether the encoder
shielding PE is properly
grounded at both ends, and
the PE wire at the terminal of
the aviation connector has
good contact and continuity.
At the same time, check
whether the motor power
cable PE is properly
grounded at both ends.

o®Check whether there is a
grounding wire on site and
whether the drive is properly
grounded.

o|f the encoder cable shield
layer and power cable PE
grounding are in good
condition, you can
appropriately increase the
number of encoder error
thresholds.

®Measure whether the Z signal
type matches the setting
value of P8.20.

Er02-2

Reserved

®Reserved

®Reserved

Er02-3

Encoder fault-CRC

check error

®|nterference causes
communication data
exceptions.

oCheck whether the encoder
shielding PE is properly
grounded at both ends, and
the PE wire at the terminal of
the aviation connector has
good contact and continuity.
At the same time, check
whether the motor power
cable PE is properly
grounded at both ends.

®Check whether thereis a
grounding wire on site and
whether the drive is properly
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Fault
Name Cause Countermeasure
code
grounded.
o|f the encoder cable shield
layer and power cable PE
grounding are in good
condition, you can
appropriately increase the
encoder disconnection
detection time (P9.84) but
not greater than 20.
Er02-4 Reserved - -
Er02-5 Reserved - -
L ®Ensure that the encoder is
®The communication encoder .
. reliably connected and the
is not connected, or the
. parameters are correctly set.
connector is loose.
. ®Connect the encoder
®Incorrect parameter settings. .
. . according to the correct
®Encoder wiring exception .
) . wiring method. Ensure the
(insulation damage, short .
o . encoder plug contact is
circuit, incorrect connection,
. . proper. Replace the encoder
or disconnection) . .
Encoder fault- . . cable if the cable is broken.
®Drive or encoder malfunction .
Encoder ®For the handling of
Er02-6 L ®|nterference causes .
communication o . interference caused
. communication interruptions . .
timeout . exception, see the handling
or data exceptions. .
. solution for Er02-3.
®The encoder type or drive
. ®Ensure the encoder power
model is not supported. .
. voltage is proper.
®The encoder supply voltage is
) e®Perform cross check by
too low (the drive's 5V voltage . .
. replacing the motor or drive.
istoo low, or the encoder .
. . If the fault is eliminated,
cableis too long, causing
. replace the faulty motor or
excessive voltage drop). )
drive.
e®When the drive is not powered |®If the drive is not powered on
on and only the encoder and the motor without a
Encoder fault- battery is supplying power, brake has been moved or
Er02-7 | Encoder multi-turn| the motor shaft may move transported over a long
error rapidly under external force. distance, and this fault
®The encoder code disk is occurs after power-up, it is
abnormal (damaged, recommended to clear the
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Fault
Name Cause Countermeasure
code
contaminated with oil, or multi-turn data using P0.71
dusty). and rehome the motor; then
eStrong external interference it can function normally.
causes a false alarm by o®Check the motor appearance
affecting the encoder itself, and whether the encoder
while actual multi-turn data harness at the rear cover is
remains normal. contaminated, and whether
the motor shaft has signs of
abrasion; if such issues exist,
it is recommended to contact
the manufacturer for motor
replacement.
o|f this fault occurs on site, but
comparison between
single-turn and multi-turn
data and mechanical
positions shows no loss of
turn data, check whether the
encoder cable shield PE and
motor power cable PE are
properly grounded.
®Ensure the encoder battery
®When a multi-turn absolute cable is connected properly.
encoder is used, the external |®Use the multimeter to check
battery voltage of the encoder| whether the external battery
is between 3.0V-3.2V. voltage is lower than 3.2V. If
Encoder fault- |®The encoder battery cable has| yes, replace the battery.
Er02-8 | Encoder battery | poorcontactorisconnected |®Replace the battery with the
low-voltage alarm | in reverse. drive powered on; otherwise,
®The on-site environment is the encoder’s absolute data
humid, resulting in rapid will be lost and it will need to
battery discharge. be rehomed.
®Encoder is abnormal. ®Replace the motor or
encoder.
®\When a multi-turn absolute  [®Ensure the encoder battery
Encoder fault- . .
encoder is used, the external | cableis connected properly.
Er02-9| Encoder battery .
battery voltage of the encoder |®Use the multimeter to check
undervoltage fault | |
is between 2.5V-3.0V. whether the external battery
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Fault
Name Cause Countermeasure
code
®The encoder battery cable has| voltage is lower than 3.0V. If
poor contact or is connected | yes, replace the battery.
in reverse. ®Replace the battery with the
®The on-site environment is drive powered on; otherwise,
humid, resulting in rapid the encoder’s absolute data
battery discharge. will be lost and it will need to
®Encoder is abnormal. be rehomed.
®Replace the motor or
encoder.
®Ensure the temperature
threshold for protection
®The encoder feedback ] P o
L against overheating is
Encoder fault- temperature is higher than
correct.
Er02-a Encoder the temperature threshold for
) . . oCheck whether the motor
overheating protection against . .
. temperature is too high and
overheating. . .
optimize the cooling
conditions.
®Ensure encoder cables are
connected properly and
o|f the motor is used with a . prop y .
L eliminate the conditions that
communication encoder, a .
Encoder fault- . o disturb encoder
communication transmission L
Er02-b | Encoder EEPROM communication.
i, or data check error occurs . .
writing error . ®Make multiple writing
when the drive updates data ‘
attempts. If the fault is
to the encoder EEPROM.
reported repeatedly, replace
the motor.
®Check whether the encoder
ground wire is properly
. . connected; contact the
®When working with a
L manufacturer or replace the
communication encoder, the
. motor.
Encoder fault-No | motor fails to read data from
. . ®Select the motor model
Er02-c| datainencoder | theencoder EEPROM during .
based on the setting of P0.00
EEPROM power-on or reset. .
. . and execute the operation of
®The encoder is subject to "
. writing data to the encoder
interference.
EEPROM through P4.97.
®Mask this fault by setting
P4.98. The motor parameters
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Fault
Name Cause Countermeasure
code
in the drive EEPROM are used
for initialization.
®Ensure encoder cables are
connected properly and
eliminate the conditions that
disturb encoder
®When working with a communication.
communication encoder, the |®Select the motor model
motor experiences a data based on the setting of P0.00
Encoder fault- . . :
checksum error while reading | and execute the operation of
Er02-d | Encoder EEPROM -
from the encoder EEPROM writing data to the encoder
data check error .
during power-on or reset. EEPROM through P4.97 so
®The encoder is subject to that data in the encoder
interference. EEPROM is updated.
®Mask this fault by setting
P4.98. The motor parameters
in the drive EEPROM are used
for initialization.
®Perform repower-on, if the
Encoder fault- e :

Eron-e Encoder ®FPGA initialization has not fault is reported repeatedly,
. . been completed. contact the manufacturer or
identification error .

replace the drive.
Encoder fault-
) ) ®The drive failed to write the
Failed to write the ®Contact the manufacturer or
Er02-f encoder offset angle to the .
encoder offset replace the drive.
FPGA.
angle
®Both V-phase and W-phase
current sampling circuits are
abnormal.
Current sensor .
®Power-on is made when the
fault-Phase-U . ) ®Contact the manufacturer or
Er03-0 motor shaft is in non-static .
current sensor replace the drive.
fault state.
u
®The module cannot be
properly enabled (only for
bootstrap-type drives).
Current sensor  |®The V-phase current sampling
o ®Contact the manufacturer or
Er03-1| fault-Phase-V circuitis abnormal. .
. replace the drive.
current sensor  |®Power-on is made when the
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code
fault motor shaft is in non-static
state.
®The module cannot be
properly enabled (only for
bootstrap-type drives).
®The W-phase current
sampling circuit is abnormal.
Current sensor ®Power-on is made when the
Er03-2 fault-Phase-W motor shaft is in non-static e®Contact the manufacturer or
current sensor state. replace the drive.
fault ®The module cannot be
properly enabled (only for
bootstrap-type drives).
®During servo power-up and
®The motor is moving during & P P
S . soft reset, keep the motor
System initialization and the filtered .
Er04-0| .. .~ . . stationary or ensure the
initialization fault | motor speed (R0.21) is greater | _
filtered motor speed (R0.21)
than 250RPM. R
is less than 250RPM.
Motor ®The motor model saved in the
e identification drive does not match the ®Perform a soft reset.
initialization check | actual motor model set by ®Set the correct motor model.
failure P0.00.
®Ensure the drive model is
Setting fault-Motor . . correctly setin P9.50 and the
Er05-0 . ®P9.50 is set incorrectly. o
model not exist parameter value is within the
allowed range.
. ®A third-party motorisused. |®Check whether the motor
Setting fault-Motor ) . .
Er05-1 . ®|ncorrect motor model setting | model setting in P0.00 is
model not exist .
in P0.00. correct.
Setting fault-Motor . |®Check whether the motor
. ®Incorrect motor model setting .
Er05-2| anddrive model | . P0.00 model in P0.00 matches the
in P0.00.
not match power rating of the drive.
. ®Software limits are set .
Setting fault- . . ®Reconfigure P0.35 and P0.36,
incorrectly. The setting of
Er05-3 | Incorrect software . and ensure that the value of
. P0.35is equal to or less than .
limits P0.35 is less than P0.38.
that of P0.36.
Er05.4 Setting fault-  [®Unreasonable setting of P5.10 |®Incorrect setting of P5.10
r05-
Incorrect homing | homing mode: T mode value homing mode: T mode value
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code
mode exceeds 1,Z mode exceeds 2, | <1,Z mode<2,and M mode
or M mode exceeds 8. <8.
. ®Ensure that the single travel |®Ensure that the single travel
Setting fault- . .
increment does not exceed increment does not exceed
Er05-5 | PTP-control travel . .
#(23-1) in the absolute #(23-1) in the absolute
overflow - .
position mode. position mode.
. ®Ensure the drive model is
Setting fault- ] . .
®Imported configuration correctly set in P9.37 and the
Er05-6| Power module ; S
) parameters are incorrect. parameter value is within the
setting error
allowed range.
®Check whether the
parameters related to the
braking resistor are set
®Incorrect settings of braking correctly.
resistor parameters ®Check whether the motor
(internal/external, resistance, | power lines (U, V, W),
power, braking switch including those of other axes
voltage). in the system, are shorted to
. ®The selected braking resistor | the motor housing.
Regenerative . _ .
. power is too small (common |®@Change the built-in braking
Er07-0 |discharge overload | . . .
fault in a motor with frequent resistor to an external one,
u
deceleration, high inertia, or and select an external
other regenerative resistor with higher power.
conditions). ®Properly increase the
®The bus voltage is too high deceleration time.
and exceeds the braking ®|n some cases, consider using
transistor threshold. acommon DC bus or an
external capacitor module
with buffering.
E(08-0 Al overvoltage |®The actual analoginput ®Set P3.22, P3.25 and P3.75
fault-Al 1 voltage exceeds the correctly.
Er08-1 Al overvoltage threshold. ®Ensure the terminal wiring is
r08- . L
fault-Al 2 ®Abnormal terminal wiring. proper.
®Incorrect setting of voltage ®Set P3.22, P3.25 and P3.75 to
E(08-2 Al overvoltage threshold parameter P3.22, 0 to disable protection.
rO8-
fault-Al 3 P3.25, or P3.75. ®Set P3.20, P3.23 and P3.71
®Incorrect setting of analog correctly.
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code
input offset parameter P3.20,
P3.23,0r P3.71.
®Data is damaged in the data
storage area when the drive  |®Try again after re-power on.
EEPROM fault-
Er09-0 . reads data from the EEPROM. |e®If the fault occurs repeatedly,
Read/write error . . .
®Writing data to the EEPROM is | replace the drive.
disturbed.
e®Writing data to the EEPROM is |®Set all parameters again
Er09-1 EEPROM fault-Data| disturbed. (through P9.97).
check error ®The drive software version is |®If the fault occurs repeatedly,
updated. replace the drive.
®Perform repower-on.
Hardware fault- |®The FPGA on the control P
Er10-0 o|f the fault occurs repeatedly,
FPGA fault board reports a fault. .
replace the drive.
®Perform repower-on.
Hardware fault- L
L ®External communication card |®If the fault occurs repeatedly,
Erl0-1| Communication L
fault reported. replace the communication
card fault
card.
®0ne of the motor cablesV and
W is short connected tothe  |®Ensure motor cables are
Hardware fault- L .
ground, which is found in connected properly.
Er10-2| To-ground short o
circuit fault to-ground short circuit ®Replace motor cables or
detection during drive check for aging of insulation.
power-on.
®This fault occurs when the .
. ] . ®Clear the external fault input
Hardware fault- | digital terminal configured .
Er10-3 ) . . and enable fault clearing.
External input fault| with the external fault input .
. ®Re-power on the drive.
function acts.
®This fault occurs when the
®Cancel the emergency stop
Hardware fault- | emergency stop button .
. . . input and enable fault
Er10-4| Emergencystop | (digitalterminal configured leari
clearing.
fault with the emergency stop & .
. ®Re-power on the drive.
function) acts.
Hardware fault- |®Strong EMI on RS485 ®Use shielded twisted pairs for
Er10-5 485 communication circuit causes | RS485 communication.
r10-
communication adrive serial communication |®Route communication cables
fault alarm. and motor cables separately.
Er10-6 | Hardware fault-AC |®Phase loss has occurred to R, |®@Check the power wiring.
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code
power phase loss |S,orT. ®Set the power input
parameter P0.12 correctly.
®Check whether there is any
foreign object blocking the
Erl0-7 Hardware fault- |®Fan or drive-related circuit fan causing the exception.
Fan fault exception. ®Replace the fan.
o|f the fault persists, replace
the drive.
®Check whether the braking
Hardware fault- |®The braking resistor is not resistor value and its wiring
Er10-8 Regenerative  |connected. are correct.
transistor fault |®Braking circuit exception. o|f the fault persists, replace
the drive.
oCheck the safety terminal
input power and wiring.
Er10-9 Hardware fault- |®Both safety terminalinputs 1 |®@Perform cross check by
STO phase loss |and 2 are abnormal. replacing the drive. If the
fault persists, replace the
drive.
o®Check the safety terminal
input power and wiring.
. Hardware fault- |®Safety terminalinput 1is ®Perform cross check by
STO DPIN1 fault |abnormal. replacing the drive. If the
fault persists, replace the
drive.
oCheck the safety terminal
input power and wiring.
Er10-b Hardware fault- |®Safety terminalinput 2is e®Perform cross check by
STO DPIN2 fault |abnormal. replacing the drive. If the
fault persists, replace the
drive.
®The STO function enabling ®Check whether the STO
. parameter (P9.69) is set to terminal is correctly inserted.
Erl0-e | STO terminal fault . .
disable, and the STO terminal |®Check whether the STO
is not plugged in. terminal wiring is correct.
Software fault— o e®Contact customer service
®The DSP CPU utilization is too .
Er11-0 | Motor control task high. personnel to update the drive
re-entry software.
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Software fault-
Erll-1 Periodic task
re-entry
Software fault-
Erll-2 .
Illegal operation
. ®Two or more digital inputs are |®Reset P3.00-P3.09 and
1/0 fault-Duplicate . . o
Er12-0 ) configured with the same ensure each setting is
Dl assignment . .
function. unique.
®When the drive is a standard |®Check whether analog inputs
Er12-1 1/0 fault-Duplicate| model, analoginputs 1to 3 1to 3 are assigned as
Al assignment are configured as duplicate duplicates and configured to
command inputs. the correct values.
®The pulse input frequency
detected by the drive is higher .
. ®Reduce the external input
than the specified frequency. ]
I/0 fault-Pulse . . pulse signal frequency.
. ®External input pulse signal .
Er12-2| inputfrequency . . o|f the fault persists though
. frequency is too high. ] . ;
too high . the external input signal is
®The internal pulse frequency .
. L . . | normal, replace the drive.
detection circuit of the drive is
damaged.
®Ensure the grid input voltage
®The detected main circuit DC | is within the allowed range.
voltage of the drive exceeds  |®Check the wiring of braking
the protection threshold. resistor is normal.
®Grid voltage too high. ®Reduce the braking resistor
eUnder the braking condition, resistance value
no braking resistor is appropriately.
connected or the resistance is |®Check whether the bus
Er13-0 Main circuit too high, causing the braking | voltage waveform monitored
overvoltage fault | circuitabnormal or braking by the upper computer
resistor damaged. discharges normally after
®Incorrect drive parameter reaching the braking
(overvoltage protection) transistor activation
setting. threshold.
®|nternal voltage detection ®Check R0.07 when the drive is
circuit of the drive is disabled. If it is abnormal and
abnormal. does not match the grid input
voltage, replace the drive.
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®The detected main circuit DC
voltage of the drive is lower  |®Ensure the grid input voltage
than the protection threshold. | is within the allowed range.
®The grid voltage is too low. ®Re-power on the drive.
®The buffer relay is not closed. | Ensure the buffer relay is
o ®Incorrect drive parameter closed. If the buffer relay is
Main circuit . .
Er13-1 (undervoltage protection) closed, there is a sound
undervoltage fault . - .
setting. indicating actuation.
®|nternal voltage detection ®Check R0.07 when the drive is
circuit of the drive is disabled. If it is abnormal and
abnormal. does not match the grid input
®The drive output power istoo | voltage, replace the drive.
high.
®The detected control power
voltage of the drive is lower
than the protection threshold. |®Ensure the grid input voltage
®The grid voltage is too low. is within the allowed range.
Control power [®Incorrect drive parameter ®Check R0.08 when the drive is
Er14-0 . .
undervoltage fault | (control power undervoltage | disabled. Ifitis abnormal and
protection) setting. does not match the grid input
eControl power voltage voltage, replace the drive.
detection circuit of the drive is
abnormal.
. . oCheck whether the load is
®The drive outputs excessive
abnormal.
short-term current. ,
o®Check whether the motor's
®Incorrect motor phase .
. UVW wiring is correct, any
sequence, incorrect encoder
N . phase loss has occurred, the
. initial angle, or incorrect . .
Drive overload encoder initial angle is
motor parameter.
Erl7-0| fault (for 7.5kW . . accurate, and the motor
. ®The drive frequently runsin a . L.
and higher models) low-f high-torque brake is functioning.
ow-frequency, high-to .
a . y g. g ®Check whether the drive
state, causing stalling or
. . matches the motor and
excessive load, with the motor .
actual load; consider
brake not released. . . .
. selecting a higher-level drive.
®Drive or motor damage. .
®Replace the drive or motor.
Eri7-1 Drive overload |®The estimated junction ®Check whether the load is
r17-
fault 2 temperature of the drive IGBT | abnormal.
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exceeds the protection ®Check whether the motor's
threshold. UVW wiring is correct, any
®Incorrect motor phase phase loss has occurred, the
sequence, incorrect encoder | encoder initial angle is
initial angle, or incorrect accurate, and the motor
motor parameter. brake is functioning.
®The drive frequently runsina |®Check whether the drive
low-frequency, high-torque matches the motor and
state, causing stalling or actual load; consider
excessive load, with the motor| selecting a higher-level drive.
brake not released. ®Replace the drive or motor.
®Abnormal drive temperature
caused by high ambient
temperature, fan malfunction,
or other factors.
®Drive or motor damage.
. oCheck whether the load is
®The motor load ratio exceeds
abnormal.
the value of P4.38. ,
o®Check whether the motor's
®Incorrect motor phase L
. UVW wiring is correct, any
sequence, incorrect encoder
N . phase loss has occurred, the
initial angle, or incorrect . .
encoder initial angle is
Motor overload motor parameter.
Er18-0 . . accurate, and the motor
fault ®The drive frequently runsin a . o
low-f hich-t brake is functioning.
ow-frequency, high-torque )
q . y g. q ®Check whether the drive
state, causing stalling or
] . matches the motor and
excessive load, with the motor .
actual load; consider
brake not released. . . .
. selecting a higher-level drive.
®Drive or motor damage. .
®Replace the drive or motor.
®The motor temperature
sensor is damaged or has a
loose connection.
. ®Check the motor
Motor ®|ncorrect parameter settings .
temperature sensor and its
Er18-1| overtemperature | related to motor temperature wirin
fault sampling. & .
®Replace the drive or motor.
®Internal motor temperature
sampling circuit of the drive is
abnormal.
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®Abnormal motor temperature
caused by high ambient
temperature, motor fan
malfunction, excessive load,
or other factors.
®Check whether the motor
power cable is broken or
disconnected.
®Check whether the power
®Any two phases or three . .
cable terminal and the drive
phases of the motor power are plugged tightl
Motor three-phase | cable are not reliably pugged gh™ly.
Er18-2 ; ®Check whether the power
loss fault connected to the drive, or the .
- cable terminal and the power
inside of the motor has been .
damaged cable are connected reliably.
ged. ®Check whether the motor is
damaged.
®Check whether the drive U, V,
and W outputs are normal.
®Check whether the motor
power cable is broken or
disconnected.
®Check whether the power
cable terminal and the drive
o U phase of the motor power .
. are plugged tightly.
cable are not reliably
: ®Check whether the power
connected to the drive, or the .
Motor U-phase loss| . . cable terminal and the power
Er18-4 inside of the motor has been )
fault cable are connected reliably.
damaged. .
L ®Check whether the motor is
®The detection time for motor
. damaged.
phase loss is set too short. .
®Ensure that the wiring and
equipment are normal. Then
disable the function by
setting P4.77 (Motor phase
loss detection time) to 0.
oV phase of the motor power |®Check whether the motor
cable are not reliably power cable is broken or
Motor V-phase loss ; .
Er18-5 fault connected to the drive, or the | disconnected.
inside of the motor has been |®Check whether the power
damaged. cable terminal and the drive
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®The detection time for motor | are plugged tightly.
phase loss is set too short. ®Check whether the power
cable terminal and the power
cable are connected reliably.
oCheck whether the motor is
damaged.
®Ensure that the wiring and
equipment are normal. Then
disable the function by
setting P4.77 (Motor phase
loss detection time) to 0.
®Check whether the motor
power cable is broken or
disconnected.
®Check whether the power
cable terminal and the drive
®W phase of the motor power .
. are plugged tightly.
cable are not reliably
: ®Check whether the power
connected to the drive, or the .
Motor W-phase L cable terminal and the power
Er18-6 inside of the motor has been )
loss fault cable are connected reliably.
damaged. .
L ®Check whether the motor is
®The detection time for motor
. damaged.
phase loss is set too short. .
®Ensure that the wiring and
equipment are normal. Then
disable the function by
setting P4.77 (Motor phase
loss detection time) to 0.
®The motor temperature
sensor is damaged or has a
loose connection.
o ®Check the motor
Motor temperature |®The wiring for the motor .
. Lo temperature sensor and its
Erl8-7 detection temperature detection is wirin
disconnection fault| disconnected. & .
®Replace the drive or motor.
®|nternal motor temperature
sampling circuit of the drive is
abnormal.
®The motor UVW wiring phase |®Check whether the motor
Speed fault- . .
Er19-0 o d fault sequence is incorrect. UVW wiring phase sequence
verspeedtault | gps 32 (Overspeed threshold) is| is correct.
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setimproperly. ®Set the overspeed threshold
®The electronic gear ratio reasonably based on actual
parameters are set needs. It is recommended to
improperly. set P4.32 (Overspeed
®The motor speed overshootis | threshold) to 1.2 times P4.31
too large. (Max. speed limit).
®The encoder feedback signal |®Check the electronic gear
is interfered. ratio parameter settings.
®Check the motor speed loop
control parameter settings.
®Check whether the motor
encoder is wired properly.
®Check the setting of P4.40
®P4.40 (F d d limit F d d limit
Speed fault-FWD ( orwf‘:\r sp.ee imi (Forward speed limi
Er19-1 dfault parameter) is set improperly. | parameter).
Overspeediaut | gsee the cause of Er19-0. ®See the handling solution of
Er19-0.
®The speed feedback exceeds |®Check the setting of P4.41
Er19-2 Speed fault-REV | P4.41 (Reverse speed limit) for| (Reverse speed limit).
overspeed fault | more than 20 ms. ®See the handling solution of
®See the cause of Er19-0. Er19-0.
®The forward speed limit ®Ensure that the forward
Speed fault- . .
Incorrect parameter P4.40 is equal to or | speed limit parameter P4.40
less than 0. is greater than 0.
Er19-3 overspeed .
. |®@The reverse speed limit ®Ensure that the reverse speed
parameter[Xsettin ) L .
parameter P4.41isequaltoor | limit parameter P4.41 is less
& greater than 0. than 0.
®Check whether the motor
®The motor UVW wiring phase | UVW wiring phase sequence
sequence is incorrect. is correct.
®Encoder feedback data is ®Check whether the motor
Overspeed fault— subject to-interfc?rfance. encoder is wireq properly.
®The machine rigidity ®Reduce the setting of the
Er19-4| Out-of-control . S
fault parameter P1.03 is set too machine rigidity parameter
au high. P1.03.
®The encoder offset angle ®Set P4.96 to perform the
parameter P8.19 is set encoder initial angle test
incorrectly. again.
®Set parameters P3.47, P3.48,
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and P3.49 again.
®Check whether the motor
UVW wiring phase sequence
is correct.
®The motor UVW wiring phase |®Check whether the conveyor
sequence is incorrect. belt or chain is too tight or
®The motor load is too heavy, the workbench reaches the
which causes motor stalling. boundary or encounters
®The drive force is insufficient, | obstacles.
which causes motor stalling. |®Ensure that the drive is intact
Speed ®The setting of the speed and undamaged, and the
Er20-0| out-of-tolerance | deviation setting parameter servo system model is
fault P4.39 is too low. correct.
®|ncorrect motor model ®Increase the setting of the
selection. speed deviation setting
®P1.03 (Machine rigidity) isset | parameter P4.39.
improperly. ®Select a motor with higher
®The acceleration of the speed | rated rotation speed.
reference is too high. ®Check whether the machine
rigidity setting parameter
P1.03 is set properly.
®Increase ACC/DEC time.
®Abnormal forward overtravel
sienal W v v ®Check whether the forward
gna. overtravel signal is correct.
" ®For motor travel, the value of
Position overtravel oCheck whether the value of
Er21-0 R0.02 (Accumulated feedback .
- FWD overtravel P0.35 (Software limit in
pulses) exceeds the value of forward position control) is
P0.35 (Software limit in o P
forward position control). proper.
®Abnormal reverse overtravel
. oCheck whether the reverse
signal. . .
overtravel signal is correct.
" ®For motor travel, the value of
Position overtravel ®Check whether the value of
Er21-1 R0.02 (Accumulated feedback o
—REV overtravel P0.36 (Software limit in
pulses) exceeds the value of reverse position control) is
P0.36 (Software limit in P
o proper.
reverse position control).
Position ®Servo control parameters are |®Perform parameter
Er22-0| out-of-tolerance | setimproperly. autotuning or manually
fault ®The motor load is too heavy, adjust position loop gain,
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which causes motor stalling. speed loop gain, and inertia
®Pulse input frequency is too ratio.
high, exceeding the max. ®Check whether the conveyor
motor speed. belt or chain is too tight or
®P4.33 (Pulse threshold of the workbench reaches the
position deviation) is too boundary or encounters
small. obstacles.
®Encoder feedback data is ®Adjust electronic gear ratio
subject to interference. parameters.
®The step variable in the ®|ncrease the value of P4.33
position command input (Pulse threshold of position
exceeds the setting of P4.33 deviation).
(Pulse threshold of position  |®@Check whether the motor
deviation). encoder is wired properly.
®Decrease the variation of
position command input.
®The motor UVW wiring phase |®Check whether the motor
sequence is incorrect. UVW wiring phase sequence
®Interference in grating is correct.
encoder feedback data. ®Ensure the grating ruler and
®Improper settings of P4.60 drive are connected properly.
(Frequency-division ®Check the settings of P4.60
numerator of external linear (Frequency-division
encoder), P4.61 numerator of external linear
(Frequency-division encoder), P4.61
denominator of external (Frequency-division
. linear encoder), and P4.62 denominator of external
Hybrid control L .
Er22-1 - (Direction reversal of external | linear encoder), and P4.62
deviation too large| . N
linear encoder). (Direction reversal of external
®The machine rigidity linear encoder).
parameter P1.03 is set too ®Increase the setting of P1.03
small. (Machine rigidity).
®Encoder feedback data is ®Check whether the motor
subject to interference. encoder is wired properly.
®Transmission mechanismis |®Check whether the conveyor
slipping or jammed. belt or chain is too tight or
®The setting of P4.64 (Hybrid the workbench reaches the
control deviation limit) istoo | boundary or encounters
small. obstacles.
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®|ncrease the setting of P4.64
(Hybrid control deviation
limit).
®The step change in the
. P g . . ®Reduce the step change in
. position command input is . ]
Position increment the position command input.
Er22-2 too large. . .
overflow fault . . e®Modify the electronic gear
®The electronic gear ratio is set . ]
. ratio to a proper setting.
improperly.
. ®Reduce the ambient
®The ambient temperature of .
. temperature and improve the
the drive exceeds the o -
. ventilation condition.
specified temperature.
. ®Replace the servo system
. ®Abnormal drive temperature . .
Drive . . with a new one with greater
caused by high ambient
Er23-0| overtemperature . power.
temperature, fan malfunction, .
fault ®|ncrease the ACC/DEC time
or other factors.
L and reduce the load.
®The drive is overloaded. .
. . ®Check whether the drive
®The drive module modelis set
. model and module model
incorrectly.
parameters are correct.
L ®\iew the manual and ensure
Communication . .
®The PWK parameter ID is that the PWK parameter ID is
Er24-0 fault-PWK .
incorrect. the same as the
parameter ID error .
corresponding parameter ID.
L ®\/iew the manual and ensure
Communication .
. that the setting value of PWK
fault-PWK ®The PWK parameter value is L
Er24-1 parameter is within the
parameter out of the allowed range.
allowed range of the
out-of-range .
corresponding parameter.
Communication |®An attempt was made to write |®View the manual and ensure
Er24-2| fault-Read-only | to read-only parametersin that the operation parameter
PWK parameter PWK. is readable and writable.
o ®View the manual and ensure
Communication . i
. that the PZD configuration
fault-PZD setting |®The parameter ID selected for .
Er24-3 ' L parameter ID is the same as
parameter does PZD configuration is incorrect. .
. the corresponding parameter
not exist
ID.
44 Communication |®A parameter that does not ®View the manual and ensure
r24-
fault-PZD setting | take effectimmediately has that the PZD configuration
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parameter been selected for PZD parameter takes effect
property does not | configuration. immediately.
match
Communication
fault-EtherCAT e
L ®The initialization of EtherCAT |®Contact the manufacturer or
Er24-8| communication L . .
o communication card failed. replace the drive.
card initialization
fault
Communication
fault-EtherCAT L ®Use TwinCAT tool to
L ®The EtherCAT chipis in poor .
Er24-9| communication download xml file to
contact.
card EEPROM EtherCAT EEPROM.
loading fault
Communication . . . . .
®DC SyncO0 interruption signal [®@Check whether interruption
fault-EtherCAT . .
L is not detected during a causes data loss.
Er24-a |communication DC . .
. . period of time under DC sync |®Check whether EtherCAT
Sync0 interruption .
. working mode. master can work normally.
exception fault
®Check whether network
cable is connected properly,
Communication the connection mode of
®After the drive is enabled, the . .
fault-EtherCAT . . network cable is top-in and
L network cable is not inserted
Er24-b| communication bottom-out.
properly, or the EtherCAT .
Port0 oCheck the interference
. ) master does not run properly.
disconnection fault problems.
®Check whether EtherCAT
master can work properly.
Communication
fault-No PDO data . ®No PDO data is received after
. ®No PDO data in EtherCAT .
Er24-c in EtherCAT L the drive has been enabled
L communication DC mode ] ]
communication DC for a period of time.
mode
. L ®Check whether network
o ®After the first communication .
Communication | cable is connected properly.
is normal, the network cable .
fault—PROFINET | . . ®Check the interference
Er24-d . . is not inserted properly or the
disconnection problems.
PROFINET master does not
alarm ®Check whether the PROFINET
run properly.
master works properly.
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Fault
Name Cause Countermeasure
code
oCheck whether the motor
Application shaft can rotate freely or the
PP ®The motor is stalled or has load is heavy, and carry out
fault—Phase T .
excessive inertia. the detection after
sequence . .
Er25-3 B ®Phase loss in power lines, repower-on.
detection timeout / . . .
affecting correct phase ®Check the power line wiring
Phase sequence . .
. . sequence detection. for phase loss. If phase loss is
detection failure ) .
found, repair the power lines
promptly.
. . ®Ensure the motor shaft can
®An exception occurred in the
o rotate freely and then carry
Application fault- | encoder offset angle test.
. . out the test after repower-on.
Er25-4| Encoder offset |®There s great fluctuation in A
. . ®Reduce the setting of P4.53
angle test timeout | current feedback in the
and then carry out the test
encoder offset angle test.
after repower-on.
. ®Check whether R0.14 (Motor
®The motor Z signal or Hall .
. . Z signal) and R2.50 (Hall
L signal is not found. )
Application fault- ) signal) are normal.
®The motor Z signal or Hall
Er25-5| Encoder offset . . ®Ensure the motor shaft can
. signal is abnormal.
angle test failed . rotate freely and then carry
e®Motor load is too heavy.
out the test after repower-on.
®Motor phase loss. .
®Check the motor UVW wiring.
®Modify P5.10 (Homing mode)
to avoid exceeding the limit
switch or software limit
during homing. Re-power on
L ®The system encountered the the system and try again.
Application fault- | =~ - .
Er25-6 . . limit switch or software limit |®The home switch or motor Z
Homing offside . . . .
during the homing process. signal position exceeds the
limit. Adjust the position of
the home switch or motor Z
signal. Re-power on the
system and try again.
e®During inertia identifying, the
o g . y .g ®|mprove the mechanical
Application fault- | motor stops rotating with L
. o . . rigidity properly.
Er25-7 | Inertia identifying | vibration of longer than }
. ®Increase the setting of P1.07.
failed 4.375s. .
. . __|®Increase the setting of P1.06.
®The actual ACC time for inertia
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Fault
code

Name

Cause

Countermeasure

identifying is too short.
®The inertia identifying speed
is lower than 150r/min.

Er25-8

Application fault —
Magnetic pole
detection failure

®The actual phase sequence of
the power lines does not
match the configured phase
sequence.

®The incremental encoder is
subject to interference.

®P6.53 (Magnetic pole
detection inertia ratio) is set
improperly.

®Pole detection parameters are
set improperly.

®External force or overload
occurs in the magnetic pole
detection.

®Check whether the power
line phase sequence is
correct.

o®Check whether the encoder
cable is properly grounded
and whether a ferrite core is
installed on the power cable.

o®Check whether P6.53
(Magnetic pole detection
inertia ratio) is set properly.

o®Check whether the pole
detection data settings are
correct or within parameter
setting limits.

oCheck whether external force
occurs in the motor running.

Er25-9

Application fault-
Overtravel/overspe
ed
inXlconfirmation
of magnetic pole
detection

®The actual phase sequence of
the power lines does not
match the configured phase
sequence.

®The incremental encoder is
subject to interference.

®Check whether the power
line phase sequence is
correct.

oCheck whether the encoder
cable is properly grounded
and whether a ferrite core is
installed on the power cable.

Er25-a

Application fault—
Out-of-range in
magnetic pole

detection

®The setting of P6.54 or P6.55
(about pole detection speed
command) is too high.
®The setting of P6.60 or P6.61
(about magnetic pole
detection movable range) is
too small.

®Adjust the setting of P6.54 or
P6.55 (about pole detection
speed command).

®Adjust the setting of P6.60 or
P6.61 (about magnetic pole
detection movable range).

Er25-b

Application fault-
Short-circuit
detection fault 1

®P9.50 (Drive type) is set
incorrectly.

®At least one lower arm IGBT in
the U, V, or W phase is

®Check whether P9.50 (Drive
type) is set correctly.
®Check whether the U, V, W
outputs of the drive are

short-circuited due to

short-circuited to the bus
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Fault
Name Cause Countermeasure
code
breakdown. positive or negative terminal.
e®When only control poweris  |®Contact the manufacturer or
applied, the braking IGBT may | replace the drive.
experience
breakdown-induced short
circuit.
®Exception in the current
sensor channel.
®V-phase lower arm cannot be
turned on; the V-phase
lower-arm IGBT is open or the
associated drive circuit is o®Check whether the U, V, W
abnormal. outputs (including the drive
®Exception in the V-phase itself, power cables, and
current sensor channel. internal motor windings) are
Application fault- |®One or more of the U, V, W shorted to ground.
Er25-c Short-circuit phase upper-arm IGBTs have |®Check whether the U, V, W
detection fault2 | been short-circuited due to outputs of the drive are
breakdown, or the associated | short-circuited to the bus
drive circuits are faulty, positive or negative terminal.
causing the upper-arm IGBT  [®Contact the manufacturer or
to remain continuously on. replace the drive.
®0One or more of the U, V, W
phases are short-circuited to
PE (earth).
®0One or more of the U, V, W
phase lower-arm IGBTs have
Application fault- | been short-circuited due to
o . e®Contact the manufacturer or
Er25-d Short-circuit breakdown, or the associated .
. . replace the drive.
detection fault3 | drive circuits are faulty,
causing the lower-arm IGBT to
remain continuously on.
®\W-phase lower arm cannot be |®Check whether the U, V, W
L turned on; the W-phase outputs (including the drive
Application fault- . .
. lower-arm IGBT is open or the | itself, power cables, and
Er25-e Short-circuit . L . L
. associated drive circuit is internal motor windings) are
detection fault 4 L
abnormal. short-circuited to the ground.
®Exception in the W-phase ®Check whether one or more
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Fault
Name Cause Countermeasure
code
current sensor channel. of the U, V, W phases of the
®0ne or more of the U, V, W drive have been
phase upper-arm IGBTs have | short-circuited to the bus
been short-circuited due to positive or negative terminal
breakdown, or the associated | due to breakdown.
drive circuits are faulty, Check whether the U, V, W
causing the upper-arm IGBT outputs are short-circuited to
to remain continuously on. PE (ground).
®0ne or more of the U, V, W e®Contact the manufacturer or
phases are short-circuited to | replace the drive.
PE (ground).
®0ne or more of the U, V, W
phase lower-arm IGBTs have
Application fault- | been short-circuited due to
- . e®Contact the manufacturer or
Er25-f Short-circuit breakdown, or the associated .
. o replace the drive.
detection fault5 | drive circuits are faulty,
causing the lower-arm IGBT to
remain continuously on.

8.4 Alarm clearing

For clearable alarms:

Method 1: After alarm codes are confirmed and the causes are located, for those faults
that can be cleared online, if the fault conditions are removed, the faults can be cleared
by short connecting the digital input terminal (P3.00-P3.09) with COM+. If the drive still
has enabling command input, the drive will not be able to clear the fault automatically.

# Note: Before clearing the fault through short-connecting configuration, set P3.00-
P3.09 to 0x004 or 0x104.

Method 2: For CAN and EtherCAT bus models, the fault can be cleared by writing to the
fault bit of the control word 0x6040, or by setting parameter P4.90 to 1. For PN bus
models, the fault can be reset through the associated function block or process axis.

Method 3: You can clear the fault by setting P4.90 on the LED panel.
For non-clearable alarms:

Non-clearable alarms require the drive to be powered off. After eliminating the cause of
the fault, the drive must be powered on again to clear the fault. If the alarm persists after
re-powering on, contact our technical support.
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