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1 Hardware configuration

1.1 Terminal wiring

SRV-65-P series servo drive that uses PN bus communication differs in overall
appearance from the standard SRV-65-P 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 SRV-65-P 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

Ji

UU ‘{' 14
10
15
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

202512 (V1.1) 1
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No. Component Description

6 Regenerative resistor External braking resistor

Motor Motor power terminal

8 Grounding PE safe grounding

9 CN1 interface 170 control input/output signal

10 CN2 interface 1st encoder

11 CN3 interface EtherCAT/PROFINET/CAN/RS485 communication port
12 CN4 interface Upper computer USB communication port
13 CN5 interface 2nd encoder

14 CN7 interface STO port

15 CN8 interface 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 computer. The upper port is Port 1, and the lower port is Port 2.

Figure 1-2 Two standard RJ45 interfaces

8 ]| LED1
E Port 1
1 | Len2
8 ]| LED3
E Port 2
1 1| Lepa
Table 1-1 Standard RJ45 interface functions
Pin Name Description
1 TX+ Transmit Data+
2 TX- Transmit Data-
3 RX+ Receive Data+
4 Vee LED power supply
5 Vee LED power supply
6 RX- Receive Data-
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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
LED1 Off Port1 is not connected.
On Port1 has been connected.
Off The network communication of Port1 is abnormal.
LED2 Blinking Port1 is in network communication.
On The network communication of Port1 is normal.
LED3 Off Port2 is not connected.
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 SRV-65-P SRV-65-P SRV-65-P

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 SRV-65-P SRV-65-P SRV-65P

RJ45 RJ45 RJ45 RJ45 RJ45 RJ45

Switch

202512 (V1.1) 3
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1.3 CN1 terminal definition

SRV-65-P series servo drive and SRV-65-E 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 DO2+ Digital output 2 + 37| DI2 Digital input 2
16 DI1 Digital input 1 38 - Unused
17 Dl6 Digital input 6 39| D4 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
DIt 16 Digital input 1 - - User configurable
DI2 37 Digital input 2 - - User configurable
. Positive direction drive
DI3 10 Digital input 3 0x001 POT .
disabled
N Negative direction drive
DI4 39 Digital input 4 0x002 NOT .
disabled
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Hardware configuration

PN communication mode
Signal Pin Name "
Default| Symbol Function

DI5 34 Digital input 5 0x017 HOME Zero position switch

][] 17 Digital input 6 0x016 EMG Emergency stop

DI7 Digital input 7 - User configurable

DI8 4 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 output 2 + | 0x003 ALM Fault output

. Electromagnetic brake release
DO3+ 1 Digital output 3 + 0x005 BRK X
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.

2 1

COM+| 24v GND|
8|17 |1

Di6 | DI

)

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 SRV-65 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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Hardware configuration

Wiring when using the user-provided power supply

External DC12-24V

o |+ com

'l
I

External DC12-24V

}7

DI1
NP

i
Y
51k =
Drive side
51k =
Drive side
Active low

External DC12-24V

+ |- COM: 2
!
S
o % 16
51k =
Drive side
External DC12-24V
+| - COM+| 2
N —
|
16 i
S b
5.1k =

Drive side

Active high

Incorrect wiring method: mixed use of PNP and NPN transistors

4’0
(0)
7%
External DC12-24V/ "@O
;“+ COM+\ 2 \/
" <¥ Al
DN
51k

i

Drive side

Y,
OOO
0,
N
External DC12-24V G)o,
] |- COM+|\2
N
orel 16 A
51k =
Drive side
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Hardware configuration

Wiring when using the locally provided power supply

24V
>40

Lo DIt 16
51k .
24V_GND | 1
Drive side
24V 40
COM+

NPI\L<
24V GND | 1

(] The digital input circuit has two connection methods:

oo (VR

Drive side

24
N 40

DI\ 16
24V_GND | 1

Drive side

24V | 40

PNP
ﬁ coms

‘ DI

24V_GND | 1

BNCZLY)

Drive side

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

Max. load capacity of

an inductive load.

g

terminal:30V, 50mA
14.1D01+
External 4
DC12-24V-|
5.k DO1-

(® Connection to relay coil

Always connect a

Make sure to install this
flyback diode when using

Drive side

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

current-limiting resistor

when using an
optocoupler.

14 | po1+

K

5.\ DO1-

DC12-24v ‘\’

(2 Connection to optocoupler

202512 (V1.1)
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Hardware configuration

Incorrect wiring

The polarity of flyback diode

Drive Sid/e /in this place is incorrect
’)oo /
2 (
%
Max. load capacity of <
each output &) @
terminal:30V, 50mA i
14 [DO1+
N .
External —
DC12-24V
5\ \DO1-

X

(D Connection to relay coil

Drive side Current-limiting resistor not
P Connected
’)OO
U,
%
Max. load capacity of <
each output QK
terminal:30V, 50mA
14 |DO1+
§K_J External *—
DC12-24V
5 \NDO1-

@ Connection to optocoupler

Wiring when using the locally provided power supply

Drive side

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

40

14

Make sure to install this
flyback diode when using an

inductive load.

24V

93
DO1+

R

DO1-
%

24_GND
>

(D Connection to relay coil

Always connect a current-

Drive side limiting resistor when using
an optocoypler.
40 | 24v :j
Max. load capacity of
each output
terminal:30V, 50mA 14 | po1+
§K<[
5 >DO1-
1 >247GND

@ 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.

° 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

SRV-65-P 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. SRV-65-P 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

SRV-65-P 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 ASTRAADA defined
telegrams DP-VO and DP-V0-1. The supported supplementary telegrams include SIEMENS
telegram 750 and ASTRAADA 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 RO.68.

Max. PZD count
Telegram . Description
Receive word Send word

Standard telegram 1 2 2 R0O.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 R0.67=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
ASTRAADA defined telegram DP-VO 16 16 R0.68=200
ASTRAADA defined telegram DP-VO0-1 16 16 R0.68=200
SIEMENS supplementary telegram 750 3 1 R0.67=750

202512 (V1.1)




SRV-65-P Series AC Servo Drive PN Communication Technical Guide PROFINET communication protocol

Max. PZD count
Telegram . Description
Receive word Send word

ASTRAADA supplementary telegram 5 5 R0.67=950
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 SRV-65-P 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.

L] Speed-based control mode

Telegram 1 2 3 5 102 105
Application tevel 1 4 1.4 4 1.4 4
PZD1 STWA ZSW1 | STW1 75W1 STW1 Z5W1 STW1 Z5W1 STWA ZSW1 STW1 Z5W1
::Zgz NSOLLA| NISTA|\soLL B | NIST_B | NSOLL_B| NIST_B | NSOLL_B| NIST_B | NSOLL_B| NIST_B | NSOLL_B| NIST_B
7|
PZD4 t t STW2 Z5wW2 | STW2 75W2 STW2 | zsw2 STW2 ZsW2 | STW2 75W2
PZD5 c ° G1_STW | G1.ZSW| G1_STW| G1_ZSW | MOMRED| MELDW | MOMRED| DELDW
PZD6 sh € G1_STW| G1_ZSW| G1_STW| G1_ZSW
oz £ G1_XIST1| XERR | G1_XIST1
PZD7 Lo 2
9 o= GI_XIST1| XERR | G1_XIST1
PZD8 v & fe]
2e S8 G1_XIST2| FPC | G1_XIST2
PZD9 s E 2
g £ ] G1_XIST2| KPC | G1_XIST2
PZDI0 | &

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.

202512 (V1.1) 10
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(] Position-based control mode

Telegram 7 9 110 1
Application level 3 3 3 3
PZD1 STW1 ZSW1 STWA ZSW1 STW1 ZSW1 STW1 ZSW1
PzD2 SATZANW AKTSATZ SATZANW AKTSATZ SATZANW AKTSATZ | POS_STW1 POS_ZSW1
PZD3 sTW2 7swW2 POS_STW POS_ZSW | POS_STW2 POS_ZSW2
PZD4 f 1 SsTW2 7sW2 sTW2 7sW2
MDI_TARPOS XIST_A
PZD5 OVERRIDE MELDW OVERRIDE MELDW
£
PZD6
] S |moLveociy MDI_TARPOS XIST_A | MDI_TARPOS XIST_A
PZD7 o= ] - -
pzD8 35 Lz MDI_ACC
e k<] = MDI_VELOCITY MDI_VELOCITY NIST_B
PZD9 La b4 MDI_DEC
PZD10 o E 53 MDI_MOD MDI_ACC MDI_ACC FAULT_CODE
PZD11 &= v MDI_DEC MDI_DEC WARN_CODE
PZD12 MDI_MOD UserD 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.
° Supplementary telegram

SIEMENS supplementary telegram 750

Telegram 750
Application level _
PZD1 M_ADD1 M_ACT
PZD2 M_LIMIT_POS v
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:

RO.68 [PROFIdrive supplementary telegram selection] = 750

202512 (V1.1) 11
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ASTRAADA supplementary telegram 950

Telegram 950
Application level -
PZD1 AUX950_CMD1 AUX950_FBK1
PZD2 AUX950_CMD2 AUX950_FBK2
PZD3 AUX950_CMD3 AUX950_FBK3
PzZD4 AUX950:CMD4 AUX950_FBK4
PZD5 AUX950_CMD5 AUX950_FBK5
1t 2
Receive telegram from PROFINET Send telegram to PROFINET

The functions of the user-defined control words AUX950_CMD1 to AUX950_CMD5 in PN
additional telegram 950 are configured through parameters P6.10 to P6.14:

0: No function; 1: Brake output (dedicated brake D0); 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 Calibrati
i ipti ibr. n
g = Send word typ atio
STW1 W1 Receive word uteé -
STW2 w2 Receive word u1é -
ZSW1 SW 1 Send word uteé -
ZSW2 SwW2 Send word uteé -
Rotation speed set . 4000hex==Rated
NSOLL_A X Receive word 116 .
value (16-bit) rotation speed
Rotation speed set . 40000000hex==Rated
NSOLL_B . 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 u1é6 -

202512 (V1.1)
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) L. Receive/ ) )
Signal Description Data type Calibration
Send word
word
Encoder 1 status
G1_ZSW Send word uteé
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 uté
KPC Position gain Receive word 132
XERR Following error Receive word 132
Select position .
SATZANW Receive word uté
program segment
Selected position
AKTSATZ postt Send word uté
program segment
MDI_TARPOS MDI position Receive word 132 1hex==1LU
MDI_VELOCITY MDI speed Receive word 132 1hex==1000LU/min
MDI acceleration
MDI_ACC S eration | peceive word 16 4000hex==100%
multiplier
MDI deceleration .
MDI_DEC o Receive word 116 4000hex==100%
multiplier
Actual position value
XIST_A wap ; 1ONVa®! send word 132 Thex==1LU
Position speed .
OVERRIDE L Receive word 116 4000hex==100%
multiplier
MDI_MODE Position MDI mode | Receive word uteé
FAULT_CODE Fault code Send word uteé
WARN_CODE Alarm code Send word u1té
POS_ZSW Position status word | Send word ut1é
M_ADD1 Additional torque | Receive word 116 4000hex==P4.56
M_LIMIT_POS | Torque positive limit | Receive word 116 4000hex==P4.56
T ti
M_LIMIT_NGE orqui niga ve Receive word 116 4000hex==P4.56
imi
M_ACT Actual torque Send word 116 4000hex==P4.56

202512 (V1.1)
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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
1 = ON (Pulse can be enabled)
STW1.0 -
0 = OFF1 (Brake through ramp function generator)
STW1.1 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)
1 = Enable running (Pulse can be enabled)
STW1.3
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)
STWAL6 1= Er'1able set value . . .
0 = Disable set value (Ramp function generator input is set to zero)
STW1.7 1 = ON (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

1 = ON(Pulse can be enabled)
STW1.0 .

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

202512 (V1.1)
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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)

STW1.3 1 = Enable running (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

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

STW1.6 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 Reserved

STW1.12 1 = Unconditionally release the brake

STW1.13 Reserved

STW1.14 1 = Closed-loop torque control takes effect
0 = Closed-loop speed control takes effect

STW1.15 Reserved

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

202512 (V1.1)
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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 = ON (Pulse can be enabled)

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

STW1.1 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)

STWA.3 1= Er.1able runni'ng (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)

STWA.5 1 =Do not suspend the task
0 = Suspend the task

STW1.6 1 = Activate running task

STW1.7 1 = Response fault

STW1.8 1 =JOG1 signal source

STW1.9 1 = JOG2 signal source

STW1.10 1 = Control through PLC

STW1.11 1 =Start homing
0 = Stop homing

STW1.12 Reserved

STW1.13 Reserved

STW1.14 Reserved

STW1.15 Reserved

202512 (V1.1)
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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.O 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 MPI

0 = Do not activate MDI

202512 (V1.1)
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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
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Signal Description
POS_STW.3 Reserved
POS_STW.4 Reserved
POS_STW.5 1=Jog increment' 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
2.3.9 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
POS_STW1.8 1= Absol.ute pos.it'ior.\ing selected
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

202512 (V1.1)
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Signal Description
0 = Signal positioning selected
POS_STW1.15 1 = MDI 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 = Jog incremental 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 . . . . .
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 torun

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

ISW1.7 Reserved

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

202512 (V1.1)
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Signal Description
ZSW1.9 1 = Control request
ZSW1.10 1 = Comparative value of f or n reached or exceeded
ZSW1.11 Reserved
ZSW1.12 1 = Open the brake
ZSW1.13 1 = No motor overtemperature alarm
7W1.14 1 = Motor forward rotatfing
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

ISW2.7 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

202512 (V1.1)
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Signal Description

ZSW1.7 Reserved

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 f or n reached 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
ISW2.4 Reserved
ZSW2.5 1 = Open the brake
ZSW2.6 Reserved
ISW2.7 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
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Signal Description
ZSW1.6 1 = Switch-on inhibit active

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
ISW2.4 Reserved
ZSW2.5 Reserved
ZSW2.6 Reserved
ISW2.7 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
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Signal Description
MELDW.6 1 = No motor overtemperature alarm
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, bit 5
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_7ZSW1.12 |Reserved
POS_ZSW1.13 |1 = Run program segment active
POS_ZSW1.14 |1 = Adjustment mode active
POS_zswi.15 || MDlactive

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 =Set value available
POS_ZSW2.3 |1 = Brake status
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Signal Description
POS_ZSW2.4 |1 = Axis moving forward
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_7ZSW2.8 |Reserved
POS_ZSW2.9 |Reserved
POS_ZSW2.10 |Reserved
POS_7ZSW2.11 |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 SRV-65-P servo drive for PROFldrive

application.

1. 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 Mode 1 or Mode 2 is required when using SIEMENS
telegram 111, set this parameter to 3 (Position/speed mode switching).

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

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

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

5. View the main telegram through R0.67.

6. View the additional telegram through R0O.68.

7. View the SRV-65-P drive PROFINET IP address through R0.64-R0.67.

8. View the SRV-65-P drive PROFIdrive software version number through R0.37.

9. View the SRV-65-P drive configuration table file version number through R0.59.

10. View the SRV-65-P drive MAC address through R0.76, R0.77, and R0.78. For example,
if the MAC address is 70:b3:d5:1d:01:d7, R0.76 is 0x70b3, R0.77 is O0xd51d, and R0.78 is
0x1d7.
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# Note:
(] 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 SRV-65-P servo drive and PLC, it is recommended to set
P4.10 to O (pulse + analog) and ensure that the actions such as jogging are normal. For
details, see the product manual of standard SRV-65-P servo drive.
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3 PLC project configuration

3.1 §7-1500 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 SRV-65-P 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!” was opened successfuly. Please select the et step:

N

B Configure o device
~ White L program

igure
Technclogy objects

1 Configure an HM screen

Open the project view

ject: DAATIA portal V1BiProjectirojecttWroject

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

Totally integrated Automation
PORTAL

o [ swel @)

]

v Languages & rescurcos

bobARETIE

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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U4, Siemens - D:\TIA portal V18\Project\Project1\Project1
Project Edit View Insert Online Options Tools Window Help

j 3 B saveproject & X

| Y Settings

e ¥ Go offline

Support packages

[Devices
x Start Automation License M
= %] Show reference text
v J Project1 L] Global libraries
B Add new device

g Devices & networks
» it Ungrouped devices
5§ Security settings
» (3@ Cross-device functions
» 4§ Common data

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

Manage general station description files
Installed GSDs

GSDs in the project

I Source path: | C:lsersWTAIDeskeop J

Content of imported path

GSDX | File B Version Language | Status Info
GSDML-V2 43-A5TRAADASServo 5. V243 English

Notyetinstalled  ASTRAADAServo, . |

<] i

]

Delete | [-install] [ cancel |

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 X

Installation result

! Message
Q Installation was completed successfully.

‘ Save log | 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 $7-1500 > CPU > CPU
1511-1 PN > 6ES7 511-1AK01-0ABO in order.

ATIA 1

cuisiam

Artcleno:  |6£57 5111401 0480
version v2s -

Dezcrption

CPU with display; work memory 150 K8 code nd

1M data; 60 i bt cperation time, d=tage

protection concept. technslogy hections

metion cantrol, cloedloap contiol counting
Bunume opuont,

controler, supports RTIRT, pertormance upgrade
PROFINETV2.3, 2 ports, 10evice, WP, MEPD,

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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Y Dovice view || Options s
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Al Mose ~ Gataiog H
| Zeonn w3
Fa s wlf
= = ol
¥
o ) ) ] i e |
v
)
31 lioon - i< 5 H
4 Properties [ Info L] % )
[ Systom constans | Taxts !
Genecal = E
Project infomaton £
b Home: [
aater: 00520
Commen.
- |> 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.

Prect Bdn Ve msen Onine Opiom Tosk Vieow el

Totally Integrated Automation

2e10] A X WK e D0 E WG ceonine (-1 IS T 4 FORTAL
Duices | Plant objects 5 Topalogy view [ Networkvisws | Y Devica view || Optons m
2 [ar Fcvming ) o F (&)H 0] & 1| [ Device overdiew H
B 2 e [ Gataion H
~l A =earch: by Wt E
~nea F - =i §
o B PROPNET icseciace, 1 6 rher ot : o ¥
=T 1t 15134 o | e &
Y Deve conbgurmsn s Ll
% onine & el ol o s -
b ANEREEREERE mou c
[ re— 4
=
- | > |
= 3] [icon = ¥ 8 3 E
o meopenien T2 ato ] 3 Dlagnasties ¥
- + [ imerhce madites :
Goneral [LiD tags | Systom constants_| T :
“{~ intormaticn 7
== o
(@) 5et waddress in the project -3
b Padms 3 T -
I PP—
. [use muses
O3 asies som o senes
D
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3.1.4 Adding the SRV-65-P servo drive

Step 1 Switch the interface from Device view to Network view. In the Hardware
catalog panel on the right, choose Other field devices > PROFINET 10 > Drives >
ASTRAADA > ASTRAADA Servo > ASTRAADA Servo SRV65 V1.0.

Fojtct SO Ve e Orire Opom Tos v e Totally Integrated Automation
) W smepree 3 X% X O DD B G cooioe I cootine G I3 ) 1) B ] @ PORTAL
Dedces | Pantobjects & Topa ha Metwork view | Deviee Options ™
[ ]2 [k revmert] 1 connections = mudlla: Network averdew | Connections J|E
B Siies | Catalag £
. = ~ 525U it == ) ]| =
nes = H
g, 5
F °
W
= F
< 3 [roos El < v =
| Properties |7 info | Diagnastics g
v Texts H
Ethernet adresses
Intertace netwerke with
rams Suboats | et comected =
T
Intemet protocol version 4 (IFwl)
[oETT— -

Step 2
servo drive to the project.

Double-click or drag the ASTRAADA Servo SRV65 V1.0 icon to add the SRV-65-P

Pmjtct Bt View e Onine Option: Took Window  help

Totally integrated Automation

OV gt 3 X N X a0 5 0GB QS Goones HmE x I 1 5 PORTAL
Devices | Pant objects = Topsiogy vien|dh Networkview [0 Options ]
£ 2 [d vt L Connectons L [h | Motk overview , H
B < [Catalon H
M ok
A ASTRAADA v Posie (oA Sl
s AsmnD e m AL
ot o
]
F
[ moAreTio g
v ain i}
< 3] lioes a_ ¢ > k
| & Properes [Ty, info 4] 5 Diagnosties =
- General =
vame: [c50 sevee.1
e Auther: | wTa
con Tl
3 semonsils
1 | oeernsen
- s v 10 i ]

Step

3 Click the Not assigned option of SRV-65-P servo drive, and select the IO

controller PLC_1.PROFINET interface_1 to connect the PLC and SRV-65-P servo
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drive to the same PROFINET sub network.

Project2 » Devices & networks X

[ Topology view |[h Network view |[[f Device view

% Nework {f Connections [ 2 = J Network overview Connections |4 | ¥
P Device Type

= ~ $7-1500/ET200MP station_1  57-15001...
PLC1 ASTRAADA-sV-... D Mel CPUISTI-.
CPU 1511-1 PN ASTRAADA Serv._.. ¥ GSDdevice_1 GSD device

PLc » ASTRAADASV-000 ASTRAAD

8

<[ m] 100% s —v— & <] Il >

Step 4 Double-click the ASTRAADA Servo SRV65 FO 200P V1.0 icon to enter the
device view. Click the ASTRAADA Servo SRV65 FO device to change its default

device name.

Project2 » Ungrouped devices » ASTRAADA-sv-000 [ASTRAADA Servo SRV65 FO 200P V1.0]

[& Topology view [rh Networkview |[Y Device view ||
ASTRAADA5V-000 [AsTRAADA [] ) 1 __j @ s =] Device overview
2 Module i [
E ~ ASTRAADA=V-000 0
» PNHO ]
o
— =
- .
= DP-HORM T
<] w 100% Wl —v— & <[ w >
[ Properties |7 Info @[ 2 Diagnostics
|| General [ 10tags [ System constants | Texts |
b General M [ use router B
w PROFINETinterface [X1] Router 551 [0 o 0 0
el (1P address is zet directlyat the device
Ethemetaddresses
» Advanced options
Identification & Maintenance | | EROHINED
Identification & Maintenance %
il [¥ Generate PROFINET device name automatically
Module parameters B
Shared Device i PROFINET device name: | astraada-v-000 | Bl
Converted name: | astraada-su-000 |
Device number: | 1 [+]
“

Step 5 Choose the ASTRAADA Servo SRV65 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 ASTRAADA Servo SRV65

202512 (V1.1) 33




SRV-65-P Series AC Servo Drive PN Communication Technical Guide

PLC project configuration

device.
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Project2 + Ungrouped devices » ASTRAADA-sv-000 [ASTRAADA Servo SK 0 200P V1.0

| Topalogy view | gh Network view |[¥ Device view J
o EwHEas = Device overview
¢ wodule

= ASTRAADA3v000 0
» A0 [

s

<[ m 3| [100% I~ (1] <[ u >
9 Properties [Tk Info_b| i Diagnostics
Gonoral | 0.1ags | System constants | Texts
¥ General -
w PROFINET interface [x1]
cEme Internet protocal version 4 (IPwl)
(&) Set P addres: inthe project =
1Paddress: [ 192 . 168 1
dentibcstion & Msintenance
e P —— E subnetmask: | 255 . 258 . 255 . 0
Shared Device: i ) synchranize router sattings with 10 controller
Use router
) address is set directiyat the device
PROFINET ~

Step 6 In the device view of the ASTRAADA Servo SRV65 device, choose Hardware catalog >
Module, double-click Drive, and double-click the required telegram from
Submodules to add it to the project.

& Topology view [¢h Networkview |[Y Device view || Options
i | [ Device averview | <
M osule ~ | Catalag

B Gl

WFiter  Profie: | <Al i

< 3] [foos s o l g u > dard Telegram 9, F20-105
Jementary Telegram 750
Supplementary Tlegram 45
< . 5

“{ v Information

|'s, Properties [, Info 1] 3 Diagnostics |

[ Geners [ 101ags | Systemconstanss | Tes

+ Genensl
 FROFNET intertace 1]

General Internet protocol version 4 (IPwd) Dwvice: T
Ethemet adcreszes DP-NORM

» Advanced optians @ seti address in the project =
dentifcatian & bsintenance . . d

I T = I T I e L T o

) Paddress: [ 152 165 1
\éentiicaton s vwimenance | .
Module parameters b i e Stsndard Telegram 3, FZ0-59
Shared Device 4 ) synchionize reuter semings with 10 contrcler
Wi Aeiche .
version =
O P aciress s set iectyatthe device
Gescrption:
PROFINET ] stancars selegrm 3: Closedioopspeed v

3.1.5 Saving, compiling, and downloading

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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Foject Er Vew lmen Omine Opsos Tosls wWedow Help

Teraily intaggated Automation

Y s 8 K8 X 930 G WG oo F oo B X | b FORTAL
F 1o ik Mot viem [0 Do o
GEELFIEN
PP ——
AR
bl -~
hinc i sl g
I a [ ul
5] o ol (3 — i
5 Popertes [ ine &5 Diogoentics H
ostacns ] Touis i
S 5
Interface netaoried with E
I
= Detat view sutoae [t £
= -
| ]
= Y Internet protocol version & (i)
D Device cansgurmton ¥ s @ set P ssdress n e projeet. o I
(o IPadess 132 em 1 — o AabAsE]
St (751338707 5
v e seogs win 0 ccomer T
_— i 10 dwvice ASTRAROW Survo SHVES P 1.0, mith ¥ |

Before downloading the configuration to the PLC, ensure that the PLC and

ASTRAADA Servo SRV65 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 |ﬂ| button

and click Start search in the pop-up

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

Txtended download to device |
Comfgured sccess nodes of 'PLC_1"
oevice oeviceype Sor imerscenpe | Address Subes
ne cuisiam 1o e 192168111 et
[Errue &
ij PGIPCinterioce: I8 inteliR) 82574 Gigabit Network Connection |~ W03 1)
1 FHE_1 N ®
[ ©
Select rgetdevice: Show devices with the zame sddresses v
Device Device type Interfscetpe  Address Torger device
Accessible device = P 92168111 =
= = P Enter address here -
() Flash LED
Oniine status information: (] Dizplay only error meszages
7 Atempting to extablizh a connection...
M Anempting to connect 1o the device with sddresz 192.168.1.11
Lose Cancel
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Step 3 Select the PLC to download, and click Download.

Exteni

d dovmload to device

Fal

[]Flash LED

X]
Configured steess nodes of PLC_1"
Device ype slar Interface sype  Address Subner
cuisiam ix1 e 192188111 PriE_1

Device
[T

FGRC interface: W incelis) 6257

-
et o 12| ©[)

Conmection to intericelsubnet: | PHUE_1 F®
atevay -|1®

Select trget device: Show devices wath ihe same adieesss o}
Dewce Devcenpe lmmiscepe addrs Tageasice
Accessible device - 3 192.168.1.11 -

= = I Tiier sodress here, =

Gnline status information
£ Anempting 1o establish s connection...
i Artempting to comect o the device with address 192.168.1.11

() Display only error meszages

Step4 Click the corresponding buttons and then click Load > Finish.

emmmm
Statws || Target
4 & - rmca
1~ Protcion
1

Rezer

Stap modules

Device configurati

Message Action

Readyfor loading Load PLC_1 -
Protection fam unsuthorized ceess

Devices connected to an enterprise network or directly to the =
intemet muzt be appropristely protected against unautharized

sccess, e.g. byuse of frewalls and network segmentation. For

mare information about industrial secunty, please visit

http: iwww siemens comiindus trislsecunity

Reset module Delete all

The madules are stopped for downloading to device Stop all

Delete and replace system dats in target

Cownload to device

-
>

[ hebesn |

| Load | cancel |

Swws |
il

]

Target
3 @ -

» Start modules

e Status and actons sher downloading 1o device.

Message
Downleading to device completed without error.

Start modules after downloading to device

Action
Load PLC_1*

Start module

Finish

Cancel
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4 Speed control mode

4.1 Axis technology object configuration

By configuring the axis technology object in TIA Portal, the SRV-65-P 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 ASTRAADA DRIVE STUDIO, the upper computer commissioning software.
(] Set P0.03 [Control mode selection] to "Speed mode".

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

(] 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 SRV-65 PROFIdrive drive and add telegrams.

Step 1 Add a PLC in the network view.

Poject BR Ven e Oniee Opsom: ook Wedow el

o . Totaly lntograted Automation
P N ot 3 X s X O30 5 0 Geenien o BEE X " PORTAL

‘
=
i
i
f
=2
.
i

z
> &8
T Sowses swempoen 1

Step 2 Add the SRV-65-P device to the view and create a network connection to the PLC.
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ré vevion | L Comections ElmRala: 4 [ [ Network ovenview | Connections |4
2 Mo e
e ———t
ey ASTRAABA -
e s s m
et
[ —
- |
< n 5] [io0% - g g < ]

& Topology view |y Network view [IY Device view ||

Options.

| Catalog

General

General | 10 tags |

% Properties [T info L]5. Diagnostics

Systom coustants_| Texis

General

Cammen Tl

T N o T ) e T

ASTARDA Sema SRUES FO
200801

Aocle o

verion

Descipten

10 evice ASTRAADA Serva SRVES PHV1D. with |

The GSD file for the SRV-65-P 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 SRV-65-P.

U]

Set the IP address for the PLC.

LC_1 [CPU 15111 PN]

[& Topology view [gh Network view | Y Device view

[z rouner

()P widres: Fom OHCP semver

[SLT T ——

PROFINET

) FROFINET device namme s set direcyatth desice
) Gemerate FROFIET device rame sutomatically
PROPIET device neme: |pl_1 profimet neriace_
Comvened rame: | plob | profrevmimechces 1036

2)

d s ] | B ) & e 3 [ Desicn svarviews
> = al W Moduie
IR T T R T 0| &
fazo e E|
b PROANET i rece_t
AN 3] [icos. S —y— @] . >
|i& Properties [ Info & ] 5 Diagnostics
Goneral | 10 tags | Systom comstants | Texts
Geners! - @ SetiPaddress inthe project £l
diecaes [P adress: | 152 150
S o e

Set the IP address and device name for SRV-65-P.

202512 (V1.1)

39



SRV-65-P Series AC Servo Drive PN Communication Technical Guide Speed control mode

Project2 » Ungrouped devices b ASTRA/ 00 [ASTRAADA Servo SRV65 FO 200P V1.0]
[ Topology view [, Network view [[if Device view ||

overview

i+

i [Srorormon powonls] | B §

4| Module
~ ASTRAADASY-000
» FuI0
~ Diive_1
Parameter Access Point

—
-
L

Standard Telegram 3,PZ..

0000000

<L ]

|| General [ 10tags | Systemconstants | Texts |

» General
v PROFINET interface [x1]
General Internet protocol version 4 (IPv4)
Ethemet addresses
» Advanced options @ setIP address in the project
Identification & Maintenance \Poddress: [ 192 188 .1 1 E

Identification & Maintenance
Subnetmask: [ 255 . 255 . 255 . 0

Nodule parameters

Synchronize router settings with 10 contraller

Shared Device
[ use router

Routeraddress: [0 .0 0 .0
(O IP address is set directlyat the device

PROFINET

[ Generate PROFINET device name automatically

PROFINET device name: |senvoi|

]
Converted name: | astraada-sv-000 |
)

Device number: |1

(3) The device name of the SRV-65-P 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.

|| Devices | Pant abjects
F] EJ Configured FOFNET stk A
PROFNETdeice mame: ‘sract
- mojecez T
W A e deice e Converiedname:  sermt
ok Devicer & metwas Aesign PRCFIET device ra .
D el Seset 1o fctory setin:
» it ngpouped devices Device filter
+ B Securny zesing:
+ 1 Cossmce tincons
[ p—
» 53 Documentationsereg: 1
» | Languages 8 rezources f
¥ T2l Versian cantel imerece i scczzsibe deviees n e neseark
= 5 Online aece f P agaress MACagoress  Davies PROEINET savace narna s
Y Cisplayhide ineclces
= [ e 82874L Gigabie etk Connection =)
-
-
[tep teznes
=
-
< 5 > o
= Froperties |14 Info | Disgmoatica:]
Genseal | G Comphie_|
et v L lasompinm |
= (G 0] [srcw i messnge: -
v w7
Hame. &  Prjectrojectz opened
@ Scanning fr deuices on erce ¥ 82574 Gigabit Ntk Cannectian ma: saried.
O Seanning tordeices completad for indisce IneeXB) 825751 Gigebit Nevsrk Comnection 3062026
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Step 4 Insert the module Drive in the Device view, and then insert the submodule

standard telegram 3.

d [ASmADA=v-000 [A5 TRAADA [+

[ Topology view |ch Network view | [Y Device view

Device overview

o
o
o
o
o

Zearch
Deirer
»
» i Hesd module

profle: [ <all> ol

4.1.1 Speed axis TO_SpeedAxis

Step1 Choose Technology objects > Add new object > TO_SpeedAxis, and click OK.
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Plant objects |

= Topology view [ghy Networ

|| Devices

- e
I Add e deviee
ey Device: & nenwosk
- L@ Ret (o st )

+ 5 Software units
+ gl Program blocks
* [ Technolagy ol

v
» [l PLC data types
» [ wateh and foree ables
+ (i Online backups
» [ mce:
+ [ 0ec ua com
» [ web applications
» [ Desice proydaes
5 program inko
£ PLC superiision: & slarms
£ LC ol izt
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» Lj§ Distibuted 10

|

55
] Detalls view

Heme

e
Speetnann
s conor 70 Syrchrnouis
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-
-
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—
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e
e
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G3]0.[@[70{>  Additional information

Message
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. ohiectmap: 8 physical grve i the

vo Canaler.
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Step 2 Select the ASTRAADA-sv-000 PN device Drive_1 as the drive.

z %
+ Extended parameter: ]
Mechanicz [}
Dynamic defautt values [}
o
4
4
o
!
f
<] W >«

Project2 » PLC_1 [CPU 1511-1 PN] » Technology objects » SpeedAxis_1 [DB1]

Function view Parameter view |
=)

1|

Data exchange

Drve type:

Data connection: | Drive

PROFIdrive

i)

Drive:

Options.

<!

and replace

l Motor

[ ranc cruisin e
» 8 tocal modules
b PROFINETIO S stem (100)
» | ASTRARDA=v-000

=<]

Name
Drive_t.

Device type
istandsrdTe.

() Showsli modules

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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Project2 » PLC_1 [CPU 1511-1 PN] » Technology objects » SpeedAxi

Function view | Parameter view |

Basic parameters
~ Hardware interface

i

(<] <X<X<]

v Etended parameter: S
Wechanics <
Dynamic defaultvalues @) I I
Emergency stop (]
Dynamic limits ]
Torque limits 1 .
A ! Drive data
N Drive telegram: | Standard telegram 2 [~] Device configuration
O pply drit during (offline)
[ Automaticallyapply drive values at runtime (online)
Reference speed: | 30000 min | The parameters of the drive mu:
in the devi
Maximum speed: | 3000.0 1imin |
Reference torque: | 3.2 nm
Additional data
| i ] I

Motion control can be programmed using the commands from Motion Control under

Technology.

Momet de Vew men Ouie Opters Tk Wedew e

Uy & X X OtE Gt "

2adis e L ESSER D WMEDL CLAED Gt Gl é7

Har - @ o

LR

c_soven

Step 4 Compile the project and download it to the PLC.

T @ hopartes [ o 1 [% Divanontcs
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e H

3 x-n* ardnare mas ot compsle The coriguraton & v adate. ?
" ”

A T

& i

o

Status ! Target | Message | Action
@ -~ rc Ready for loading. Load 'PLC_1" ~
A o from access
Devices connected to an enterprise network or directly to the
internet must be iately pi against i =
access, e.g. by use of firewalls and network segmentation. For
more information about industrial security, please visit
s e 2 .
@  » stwopmodules The modules are stopped for downloading to device. Stop all
° » Device configurati... Delete and replace system data in target Download to device
@  » sofware Download software to device Consistent download
— v
[<] ] >

o e | concel |

Step 5 Transfer the project to online. Speed axis control is available through the MC

motion control function block.
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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

» [ Counting, measurement
» [ PD Control

W MC_Movelog

B MC_MoveSuperimpo.

& NC_SetSensor

- _Stop

B NC_SetAusSTW

2 MC_WiteParameter
» [] Measuring input. out_
» [} synchronous motion
» C)Cam
» [ Motionin
» [ Torque data
» [ Motion (kinematics)
» [ Zones
» 7] Tools

Enable, disable technol.
Acknowdedge alarms, .

Home technology obje..
Pause axis veo
Position axis absolutely V6.0
Position axs relatively V6.0
Move axis with velocity.. V6.0
Move a3 in jog mode V6.0
Position axs overlapping V6.0
Switch alternative enco.. V6.0
Stop axiz and preventn. V6.0
Control bits of control . V60
Vite parameter V6o

<[

B

4.1.2 Positioning axis TO_PositioningAxis

Step1 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.

Project2 » PLC_1 [CPU 1511-1 PN] + Tachng

Function view | Paramet:

o~
o || Encoser
S
S

Cre
e Pamer

}
Outa aschange Encoder ata

Data connection: | £ncoser -
tncoder: (v rovonrromo ot ] Oevcecondgusion

et e TR -

Pesitionina maniay,

<

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.

Devices | Pant objects Function view | Parameter view
w 3

= Jemjeen -
W i e device
ch Device: 8 nemwerts
= AT ER 15111 P
I Deviee consgursson
% Smiine & diagnosics =

=
i
i
-
[]

0O0A0A0A000000000000A

Drive data

[r— [i¥] Devi combguration
") suaamascaty plydin values g conguetin (i)
() tcmasicaty apalycivs value a8 ruim isline)

pre——s mn 1 T smeten ot driemu

maeh spec eations nthe e
s spees:
P T
» pasiion maritoimg

Posisaning manitpr.. 8 Additional data
= > r

<

<]

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]:
» for a 2500PPR incremental encoder: 4*2500=10000;
» for a 17-bit absolute encoder: 2"17=131072;
» for a 23-bit absolute encoder: 2%23=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 =

Increment per turn‘zG1-XIST1

Bits in Gx-*T'/Gx-*5T2: View the values of SRV-65-P servo parameters P4.71 and P4.72 and
fill the values into Gx-XT" and Gx-*72 on the TIA Portal. The settings must be consistent
with the SRV-65-P 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.

s PLC_1 [CPU 15111 PN » Tach ]

[ Devices | Pantobjects | [ Fomction view | Farametes view |
E E!

g Load gear =
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Motion control can be programmed using the commands from Motion Control under
Technology.

= LESRCE1 811G CLARD Gy Gl AT W 4 | mepomer e o.n ;
T H

" prrEryrn i
| ST S—— 3
e

&

H

w

v H
> H
151

202512 (V1.1) 49



SRV-65-P Series AC Servo Drive PN Communication Technical Guide Speed control mode

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
me_power Wa 2%

> | Favorites

> Basic instructions
> Extended instructions
v | Technology

Neme Description

» [] Counting, measurement
» [7] PID Control
~ [] Motion Control V6.0
2 MC_Power Enable, dizable technol. V6.0
B NC_Rezet Acknowledge alarmsz, 1. V6.0
& NC_Home
;e _Halt
& MC_Moverbsolute
B VC_MoveRelative
B MC_MoveVelocity
& MC_Movelog
B WC_MoveSuperimpo

- eParameter
ng input. output cam, cam track

Synchronous motion

Motionin
Torgue data
Motion (kinematics

Zones

Toolz )

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_TorquelLimiting, 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.

Mopct Eet Ven imen Onior Opsoms Teok et Totally (nvograted =
S Mo & X 8 X e ADEED S Woome B x| Ll " PORTAL
Devices Optioas
=
v Hod and seplace
El
T
Onserptan 1 H
T orpaeiction ik MG P e 108 951
aated.
o
,
Gan
v Languages & rveuecss.
gl
@ Popertes % Info | % Disunostics

Program the MC_PostServo function block to perform the closed-loop torque control
switchover for SIEMENS telegram 102 and 105.

et €% \ew ien Orde Opsens Tooh Wndow e

Totsby Wtegrated Automaticn
) S et 3 XX 00t A BEE R S e Scooe W EE X | Ll “ R PORTAL
Optoms
o LESRC-81a16t =GR Gy Gl AT W . - H
5w H
~ o
- Mookt

o Y W

> _Gall envieonment
> Breakpoints
'~ Goll hiesacchy

v etk

™

[3 epertes T Info T4 Disgoostics

# 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.
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Choose Technology > Torque data, and add function blocks to write additional torque
commands.

Mot €4t Vew imen Ouine Opiems Toos Wodew bl Totatly Integrated Automation
U Vst & X e s X a0 3 DEE G S Gocolne ¥ LEPR X L “ PORTAL
(o 15111 ) \

Project! » AC
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P

el ] swemnas L]

51 fiaon

v 13 Properties % info | Diagnostics

Set the control word STW1.14 to 1 through SIEMENS telegram 102/105 to switch the servo
to torque control.

¥ Network 1:
%Q0.6
*PositioningAxis_
1_Actor_
Interface_Address
Out".5STW1 Closed
W00 LoopTorque
“Tag® Control

17  g—

# 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.
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Use function blocks MC_TorqueLimiting and MC_TorqueRange for torque limiting.

%84
"MC_
TORQUELIMITING_
DB*
MC_TORQUELIMITING
@)%
EN ENOQ [
FALSE
YDB1 InClamping =='2/5¢
"PositioningAxis_ FALSE
" — Axds InLimitation == 2/=
TRUE Busyl 4TRUE
“NMC_ usy
TORQUELIMITING_ FALSE
DB" Enable —lgnable Error==false
0.1 1650000
"MC_ "MC_
TORQUELIMITING _ TORQUELIMITING _
DB".Limit — | imit Errorid — DB" Errorid
1]
— Mode

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

%B2
"MC_
TORQUEADDITIVE_
DB
MC_TORQUEADDIMIVE
=%
EN ENO
TRUE
%WB1 By "
"PositioningAxis_ FALSE
1" — Axds Error-=false
TRUE 16#0000
"MC_ *MC_
TORQUEADDITIVE_ TORQUEADDITIVE _
DB* Enable —{Enable Errorid — DB".Errorid
0.06
*MC_
TORQUEADDITIVE_
DB" Value —yajye

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 SRV-65-P 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 $7-1500 PLC. The same steps
apply to other PROFINET interface PLCs that support IRT functionality.

202512 (V1.1) 55



SRV-65-P Series AC Servo Drive PN Communication Technical Guide Speed control mode

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 SRV-65-P servo drives. Add ASTRAADA |/0 submodules to each drive, set the IP
addresses and device names for the S7-1500 PLC and SRV-65-P servo drives, and assign
telegram 3. The completed project configuration is shown in the following figure.

[ —
u - e FoRTA

& Tovsions vew_h Netwerk e [IF Dovie vew_|| options
A

: i
[S Fmrver T wio 0[% Diporter

T T

+ itamation

Pt bdh vem imem Grine Ostioes ok wedm e
G Aot B A WX Oe: AEGEG

Toaly tegoted Autemation
e PORTAL

=

2 B

3 information

4.2.2 Connection settings

In the Network view and Topology view, connect the PLC to ASTRAADA-sv-001 and
ASTRAADA-sv-002. Ensure that the physical topology matches the configuration.
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Project4 » Devices & networks

=N

ElE EECY

PLC1
CPU 15111 PN

ASTRAADA-sv-.
ASTRAADA Serv...

Nt

ASTRAADA-sv-.
ASTRAADA Serv...

evice | port
D Ip
~ GSDdevice_1
v ASTRAADA-

> P
Port1
Port2

v $7-1500ET200.
v R

pLC1

X ASTRAADA-sv-.
CPU1S11-1 PN

ASTRAADA Serv...
Not assigned

PNJIE_1

B

Ta

ASTRAADA-sv-_..
ASTRAADA Serv...

Not assigned

4.2.3 PLC settings

DP-HORM
»

2 Device

57-1500/ET200MP station_1
» PLC

GSD device_1
ASTRAADASV-000

GSD device_2

» ASTRAADA=v-000_1

“

Step 1 Click PLC_1, then choose PROFINET interface [X1] > Port [X1 P1 R] > Port

interconnection, and set the partner port. In this example, Port1 of the PLC is
connected to Port1 of the ASTRAADA-sv-001 drive. See the following figure.

Davices | Plant objects

th Oevices .
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Y Device condguration
[ see

¥ L Techmology abjecs:

P
critst Al
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B L ]

[ Topology view |¢h Networkview |[¥ Devies view
=] B 4 i
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31[100% -

¥ g Exemal source fles

S Properies | Info )] B Diagnostics

b I Ungrouped devices

ral 10 g
» Genenl
~ PROPME T inierince [¥1]

Communieation lssd
System and clock memory

1 Systom constants | Taats

Partnar part:

Wanitarng o pariner pert i eecuted

==

imsinassvomss e o = e
-
@ Cabie length
= ol

sl ey

Step2 Choose Synchronization, and set Synchronization role to Sync master.
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Projectd » Devices & networks

¥ Network  $¥ Connections

PLC_1
CFU 1511-1 PN

ASTRAADA-sv-___
ASTRAADA Serv.

Mot assigned

ERud

ASTRAADA-sv-__
ASTRAADA Serv.

Mot assigned

|&¥ Topology view gy Network view [[f Device view
=] Network overview

'}/ Device
~ 57-1500/ET200MP station_1
v PLC
~ GSD device_1
» ASTRAADAv-000
~ GSD device_2
» ASTRAADAv-000_1

o]

<[ o] >

[ Properties | Info )| % Diagnestics
| General | I10tags [ System constants | Texts
» General
~ PROFINETinterface [x1] =0 Gy
General

Ethernet addresses
Operating mode
+ Advanced options
Interface options.
Media redundancy
 Real time settings
10 communication

Real time opti

Sync domain: | Sync-Domain_1 Domain settings

RTclass: |RTIRT

Step 3 Choose 10 Communication, and set Send clock.

Project4 » Devices & networks

I Device view

|+ Topology view [ty Network view
=

Ethemet addresses
Operating mode
 Advanced options
Interface options

Media redundancy

Real time options
v Port[X1 P1R] L
General

4.2.4 Configuring the SRV-65-P drive

R EdEas [ Networkoverview | [< ]
P4 Device
~ S7-1500/ET200MP station_1
PLC1 ASTRAADAsv- ASTRAADA-sv-_. LARE
crUTsT P soreason e IR AsTRARDA e * GsDdece 1
Not sssigned Not assigned PRESTRERD =00
~ GSDdevice 2
) ASTRAADASv-000_1
PNAE_T
[<]m 100% v —y— 8 [<] w ] >
| Properties iy Info ©) % Diagnestics
|| General [ 10tags [ Systemconstants [ Texts |
} General =) - cat
~ FROFINET interface [x1] communication
General

send dnckl [ 2.000

ms [~

Domain settings |

Step 1 Click ASTRAADA-sv-001, then choose PROFINET interface [X1] > Port1 -
RJ45[X2 P1 R] > Port interconnection, and set the partner port. In this
example, Port2 of ASTRAADA-sv-001 is connected to Port2 of ASTRAADA-sv-002.
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Devices | Plantobjects | |& Topalogy view |[ch Network view |I¥ Device
W 4|2 | vemwor 1§ Commections " R sREdes 4 | | Network overview |
] 21 ) Deve. ..
v L rreas | - * 5715008 T200MF station 1
W A8 e device » ones
g Devices & networks Pe1 e L i o - GSDdevice_t
e e el - [y - | SR
I Desice confguration — i S— é - Gpdrice 2
| ‘ | -
+ 5 Schware unis —
+ [z Program blacks B v
+ (3 Technelogy objects J = 3 [100% = 3 [ >
+ (@) Estemal source Sl G I
Mg & Properties | info_i)] & Diagnostics
+ (B PLC data tpes General | 10 tags | System constants | Texts
¥ 24 Watch and force tablez [} Genernt N |
rp—— e —— L] i
+ (5 e General
+ 8 OFC A communcation
» 08 b sppcasons [
¥ ik Device prowy dats Inderface options
8} Program info Mecia redundancy a
A supeniisions & slarms Pa 3
riner port:
] FLC alarr test b
b [ Lol modules [ T —— ]
+ ' Ungrouped devies
P — I
e - [Femmerren e 1 )
| Details view ]
@ catie lengeh:
= dentication & Meintznance
e Module paremeter: oo S|
Shared Desice O signal deiay:
1)
al W B ~

Y Device view

) Poiecst
W A e desiee

~ @A (outsa m)
T bevice conbgurton

+ [ OPCUA communication
+ 115 web applications
» [ Device praey data

£ o 1 cannecsons

e madla:

& Topology view | ch Network view
4

e

B 10 system: LY PROINET10-System (100) (2] gr o,
A = 571500/ T200MF station_1
LI} ASTRAADA 3 ASTRAADA v T -
Gatsrim prleverpt m prelsveopt m - a0 deie.)
(e 1] . LENemeor v a0a)
v i - Gsodevice 2
L 1 b ASTANDA<v 000,
S — | ENE - e 1 poFmET I Sysie.
< = 3] [To i @] = 5
%, Properties |, Info | 3 Diagnustics
Genersl | 10tags | System constants | Texts
v Genenl
fog ikematian
= PROFINET interiace [X1]
cenenl Sy domain: (5 yncDemain_1 " Gemain semngs |

Ethermet addresses
= advanced options

.
| Detaits view

name.

= Fore1 [ PR
Geners

Portoptions

Module parameser:
Shared Davize

< n

Inceruce options,

Synehenizason ole: | 3

» sl time zeming:

J =

Pert i cannection

enication & Meint

Step3 In the General tab, choose Isochronous mode on the left, and

Isochronous mode at the top of the right.

choose
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Step4 Click ASTRAADA-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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MCServo [OB9T] X

| General | Texts

1 General
Cycle time

Information
Time stamps
Compilation O exclic
Protection
Attributes

Cycle time (ms)

Send clock (ms) |2

Focor: [

Cycle time (ms) |2
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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.

Project tree K]
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Step 2 View R0.27 to check whether the SRV-65-

P drive PN communication mode is IRT.

] Ro.25 Turns of multiturn encoder 0

0:2500 line
incremental...

On Inhibited

1:0PERATION

[] Ro.26 Encoder type

[7] RO.27 PN communication mode

\:‘ RO.28 PRC}F!dnve Universal state
machine

] ro2s PROF!dnve encoder state
machine

\:‘ R0.30 System status

3:Get ready
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5 Basic positioning control mode

5.1 Instructions for using SIEMENS telegram 111

SRV-65-P 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.

Poject Edt Vew et
3 Nk -

Devices

Online

X

=X 9 A IMERG ¥ coonine J

Options  Tesk  Wndow  Help

Project2 » PLC_1 [CPU 15111 7N] » Pro

B

w Block title: “Mein Frogram Sweep (Crcel”

v Network 1.

LR x Ui g “

ks » Main [081]

Totally integrated Automation
PORTAL

Sl PG BB Gl G ST w

3 roperties |4 Info &[5 D

™

Enter ModePos in the function block to select the operation mode.

Input Type Default Description
Operation mode:
1: Relative positioning
: Absolute positioning
: Continuous operation at specified speed
ModePos INT 0 : Active homing

: Set homing position directly
: Run program segment 0-63
: Speed jog

00 N o~ U AW N

: Incremental jog
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Command unit:

(] Position reference unit: LU(User command unit)

(] Speed reference unit: 1000LU/min

o 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 SRV-65 Series Servo Drive User Manual.

5.1.2 Speed jog mode

ConfigEPos: 3

ModePos: 7

EnableAxis: TRUE (enable)

OverV: Speed reference magnification, 0-199 (%)
Jog1: 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)
Jog1: 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
ConfigEPos.%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 (10 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 [10 output control enabling, reset is effective] is set to 1. The lower 4
bits can be used to control four 10 outputs.

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

ter description

Input Type |Default Description
EnableAxis BOOL 0 STW1.0 (OFF1), deceleration time (P0.55)
AcKError BOOL 0 Rising (-?-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
EPosZSW2.%X3 | BOOL 0 |Servo control brake status
EPosZSW2.%X12 | BOOL 0 Fixed stop point reached
EPosZSW2.%X13 | BOOL 0 Clamping torque of fixed stop point reached
EPosZSW2.%X14 | BOOL 0 Moving to fixed stop point active
Related functions of ConfigEPOS in modules:
) Telegram .
Module interface Description
parameter
ConfigEPos.%X0 STW1.1 1 = No OFF2
ConfigEPos.%X1 STW1.2 1 = No OFF3
ConfigEPos.%X2 | POS_STW2.14 |1= Activate soft limit
ConfigEPos.%X3 | POS_STW2.15 |1= Activate hard limit
ConfigEPos.%X6 | POS_STW2.2 |1 = Activate reference point stop
ConfigEPos.%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

Programmed position
Max. allowed following error - H P6. 44

-—% P6. 45 (Fixed-stop monitored value)

Actual position --f =

: . @ I POS_ZSW2.13
Fixed-stop-point clamping torque reached - r— t
I POS_ZSW2.12
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).

. Set P4.10 [Upper computer type] = 1 (Bus input).
. Set P0.40 [Speed command selection] = 2 (Bus input).

AW N

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

wl

. 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||owedf : Name |Currentva|ue(x]
111:Siemens Message 111
P4.10 Upper computer type 1:Bus input

P0.40 Speed command source 2:Bus input

P0.20 Position command source 2:PTP control

P6.43 Clamping torque of fixed block 0.10

P6.44 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 The rising edge triggers ExecuteMode, and the motor starts to rotate.
|

FALSE 16%0000
“SinaPos_DB ActFault—

ExecuteMode - = ExecuteMode
|

A0

*SinaPos_DE

FALSE
‘ 1657002
Position — position Status —
1680000
“SinaPos_DB". | Diagld —
VeIO"‘Y—EVeIocity
100
— overv
100
—‘OverA:c

100
= OverDec

1684000_0003
*SinaPos_DB".
ConfigEPos — ConfigEPos

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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90250

38076

140995127652 05:30:046 05:32:441 05:34:835 05:37:330 05:39:625 05:42:019 05:44:414 0546809
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.

s 2[00 oo
Sl dE CIR LW Cl 4 1

i Neme Address Display format Monitor value Modify value 7 Comment

%IWg Hex 1627008 POS_ZSwW2

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 cac{ Sub cod4 Name |Time | Cause | Workaround | History | Clealsbl+ Stop at once
Fixed stop block - not . No fixed block was found 1. Confirm whether the
f3.22 2 s reaching the fixed stop... 202>-04-1013:28:47 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.

[oex | i cod sub codd Name [Time

|Cause |WDI'kE[DUhd |His(orv |CIEarabI+ stopatonce

mm =@ s Fixed stopper - fixed stop pointoutside . 1o After finding the fixed
the monitoring window

1. Check if the P6.45 setting
T, T T e st
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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 (F0.26) module modulus
Mechanical gear
numerator (P6.67)

Mechanical gear
denominator (P86.68

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

Modal axis modulus = Encoder resolution/ E—gear ratio denomi (P0.26)  Mechanical gear denominator (P6.68)
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5.3.2 New parameters

Function L. ) .
code Name Description Setting range | Default | Modify
0: Absolute position
linear mode
1: Absolute position
rotary mode
Absolute value "
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
corresponding to
Modulus of modal
RO.81 . one full turn of the - - -
axis .
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.

If the actual position (ActPosition) is 18000 and the target position (Position) is -54000,
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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".
Positive — pgsitive
*SinaPos_DB"
Negative —— Negative

ActPosition
ActMode
EPosZSW1
EPosZSW2

Execution logic: First, perform a modulo operation on the Position value:

X % (Modal range) = Y

Assume the current positionis Z.

For forward running:

(] If Y > Z, rotate forward by (Y - Z).

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

For reverse running:

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

° If Y<Z, rotateinreverse by (Z - Y).
) IfY =Z, 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).

° If Y = Z, 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.

%DB2
“Snafiz_DF
[ Sinafe |
N END
N FALE
“Gnafe_ D ERZE I
[ . FALE
- APk -
“Gnafiz DE . FALE
Enablefds | enail st Ao ZTpFixed |- 0
TAUE =
"Snafe DF.  |Caned e
Ganed Traversing _|Traversing FALE
aue Axizirn -1
“SnaPz DF.  (Intrmediaie FALE
nimadfOn oy AxizErer | 1C
FALE ==
“Snafic_DA. Bt~
P it [
- Advd ity
“Gnafz DE. @
Negate __{maiem APt —
FALE x
Ry Actdade — -
FALE 1620000
G EPaiil — -
P 1620000
L - |FyRet EPzzae —-
FALE 1620000
" | AckErra Actern | °
aue 1620000
“Snadz D e —¢
Sttt e e FALE
17000 B
“Sinafz DI JEEE
PET _pgiti;m Tatuz
100 1620000
"Gnafc_DA. gl —*
VEEY ety

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 SRV-65-P servo drive. For
the list of supported parameters, please contact the technical staff.

6.1 $7-1500 PLC reading/writing servo parameters

This section uses the S7-1500 PLC as an example to demonstrate how to configure the
SRV-65-P servo drive in TIA Portal V18 and use the SinaParaS function block to read or
modify parameter P2.00 [First speed gain] through non-cyclic communication.

Configure the SRV-65-P 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.

PLC_1 ASTRAADA-sv-__.
ASTRAADA Serv... DP-NORM
PLC_1

CPU 1511-1 FN

After correct configuration, add the library function SinaPara$ 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.

i F L EQEp/Sr @GS n Cha8a s qd TG 4
[ e type Defaultvalue  Comment

Initial esll of this 08

sl

202512 (V1.1) 74



SRV-65-P Series AC Servo Drive PN Communication Technical Guide Servo parameter reading and writing

# Note: For the SRV-65-P 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 SinaParaS is 1400.

Value Speedgain1 Description

Min. value 0.0 Communication: 1st speed gain. Note: 1. The
VUSB response of the speed ring of

Max. value 3276.7 % Ethernat the servo system is
determined by the speed gain.

e 27.0 AT Increasing the set point speed

Unit Hz response will improve, but it
Control mode: is easy to vibration and noise;

Format DEC vF 2. When the inertia ratio is set

Es o VP correctly, the st_eth' ng unit of
Vs the parameter is Hz.

Resolution 1

A

Set parameters |paxis X v| |27_o |Hz ‘ send ‘

~

©v» Atonce

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 ValueWrite1 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 ValueWrite1. Assign 2.5 to ValueWrite1, 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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%083
"SinaParas_DB"
SinaParas
ENO
—— FALSE
“SinaParsS_DB" Ready ==
i 14 FALSE
Busy -7
FALSE
Readlfite Done -~
00
ValueRead1 —"0 .0
Parameter o
ValueRed2 —©
Indac 0o
Valughesd3 — 0.0
16#00
Valuditits! Fomat|— 16700
16#0000
Valuelifite? Ermorig 670000
TRUE
Valudifine3 Error (—0
16#0001_0000
Axisho Enmorid —"0
1640000
Diagld }— 16#0000
—{hardwardd

] pz.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 ValueRead1 or ValueRead2 value in SinaParaS. If the data type of the
parameter is real, the parameter value is displayed in ValueRead1. 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.

%DB3
" SinaParzs_DE*
SinaParas
ENO
TRUE
*SinaParaS_DB" Ready
C=L S .
FALSE Buzy
“SinaParaS_DE".
ResdWite ReadWiite Done
1400
ValueRead!
Parameter
o ValueRead? —
0 —Index 00
. Valughead3 .0
“SinaParaS_DE". 16£00
Valughiitel o emtiter Format — 16400
a 16#0000
U —|Valueittite2 EmorMg [— 6% 0000
a0 TRUE
00— Valugittite3 Ermor [—©
16#00071_0000
AxizNo Ermorid —0
16#0000
Diagld f— 155 0000
—{hardvarsid
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7 User-defined telegram

7.1 DP-V0 communication protocol

DP-VO0 is a basic communication protocol version that only supports cyclic data exchange
(MSO 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.

u PKW telegram format

PKW

PKW number (Byte) 1 2 3 4 5 | 6 | 7 | 8

- PKE** IND*2 PWE*?

Note:
® *': 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.

Y

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

Bit [15]14] 3| n2[nn]1w0]o[s]7]e]|s5][a]l3]2]1]0
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PKE
AK (Task or response ID) Reserved (to 0)

n AK task ID

Master -> Slave Slave -> Master

) Positive response | Negative response
Task ID Function

ID ID
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

Write parameter (single word) and
save to EEPROM

14 Write parameter (double word) and 2 7
save to EEPROM

Example:
] Read parameter

Read parameter P0.05 (Jog speed). The value is 200, Modbus address is 1010, and data

type is int16.
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 type is int16.

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
PKWnumber Byte) | 1 | 2 | 3 | 4 | 5 | 6 | 7 | s
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Slave -> Master
IND
16#03F2

PKE
16#2000

PWE
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 5 | 6 | 7 | 8
PKE IND PWE
16#2000 16#03F2 16#0000_04B0
Slave -> Master
PKW number (Byte) 1 2 3 4 5 | 6 | 7 | 8
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 . R i
CW| comma | command [comman setting setting setting
ard run rved
nd *2 d parameter 1*3 | parameter 2 | parameter 3
Speed . Configured Configured | Configured
Upward Position | Torque [Rese
SW | feedbac feedback feedback feedback
run feedback [feedback|rved
k parameter 1 | parameter 2 | parameter 3

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

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

» 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].

Y

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

*3: Configured setting parameters 1-3 correspond to P4.80-P4.82 [PZD setting parameter
n configuration].

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

Bit Function
0 MODE_SWITCH
1 GAIN_SWITCH
2 JRATIO_SWITCH
3 TRQLIMIT_SWITCH
4 ZCLAMP
5 POSERR_CLEAR
6 VIB_SUB
7 QUICK_STOP
8 SERVO_DI_INH
9 SERVO_ON
10 FAULT_CLEAR
11 EMEGENCY
12 POT(POSITIVE_LIMIT)
13 NOT (NAGETIVE_LIMIT)
14 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:

Bit

Function

SPD_COIN

SPD_AT

SPD_LIMITING

SPD_CMD_VALID

SPD_ZERO

TRQ_LIMITING

HOME_END

PZD_CONTROLING

READY

O |0 |IN([c[B| MW IN|=|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 [ASTRAADA 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*'| O 1 2 3 4 5 6 7 8 9 10 | 11
Configured | Configured | Configured | Configured | Configured
Downwa Speed . . . . .
W setting setting setting setting setting
rd run command*2
parameter 1*3 parameter 2 |parameter 3 |parameter 4 |parameter 5
Configured | Configured | Configured | Configured | Configured
Upward Speed
W feedback feedback feedback feedback feedback
run feedback
parameter 1 |parameter 2 |parameter 3 |parameter 4 |parameter 5

*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
n configuration].

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

Note: P0.03 does not support switching the torque limit in torque control mode.

202512 (V1.1) 81



SRV-65-P Series AC Servo Drive PN Communication Technical Guide

User-defined telegram

7.3 Communication configuration

This section describes how to configure the S7-1500 PLC and SRV-65-P servo drive using
the SIEMENS TIA Portal V18 to implement the PROFINET communication through the

DP-VO and DP-V0-1 protocols.

7.3.1 Adding telegrams

Add an ASTRAADA 1/0 submodule to the project.

Double-click the ASTRAADA Servo SRV65 FO 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 ASTRAADA _DP_VO, PZD-16/16.

Add the SIEMENS defined telegram to the project.

ProjectS » Ungrouped devices » ASTRAADA-5v-000 [ASTRAADA Servo SRV6S FO 200P V1.0]
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7.3.2 Monitoring variable 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 [ASTRAADA 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;
IWO0-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.bit1 (SERVO_ON) to enable the
servo drive and start the motor operation.

Step7 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).

Step2 Query R0.04 (IND = 4012) to get the actual motor position deviation (unit: user
unit).

following error

following emror
window

window

following error

no following error

following error

reference position

Reference position

position

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

accepted position range

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

Step 3 Set P4.80 [PZD setting parameter 1 configuration] to (IND=2042). Check P5.21 for
the reference value (unit: r/min).

Step4 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.

Step 5 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 6 Set P0.34 [Position command FIR filtering] (IND = 1068) (FIR filter time = PZD
control cycle), which takes effect after stop.

Step 7 Set P0.22 (IND = 1044) to adjust the electronic gear ratio denominator.

Step 8 Set CW.bit0 (SERVO_DI_INH) to 1, and then set CW.bit1 (SERVO_ON) to enable the
servo drive and start the motor operation.

Step9 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 Set P4.33 (IND = 1866) to adjust the position deviation tolerance (unit: user unit).

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

following emror following error
N window window

following error no following error

following error

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

L accepted position range ..I

| | | | | | | | | |
| | | I I | I | |

position window position window

position not reached poedion raached 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 O to rated speed).

Step 4 Set P0.55 [Deceleration Time] (IND = 1110) to adjust the deceleration curve (unit:
ms from rated speed to 0).

Step5 Set CW.bit0 (SERVO_DI_INH) to 1, and then set CW.bit1 (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

202512 (V1.1) 87



SRV-65-P Series AC Servo Drive PN Communication Technical Guide User-defined telegram

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

Step 7 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 Set P0.03 [Control mode] (IND = 1006) to 2 (Torque mode).

Step2 Set P0.68 [RAMP time of torque command] (IND = 1136) to adjust the torque
planning (unit: ms from 0 to 100% rated torque).

Step 3 Set P4.14 [Bus torque command] to the torque speed (IND = 1828 or WORD4 in the
PZD) (unit: 0.1% rated torque).

Step4 Set P0.46 [Speed limit 1] (IND=1092) to change the speed limit (unit: rpm).

Step5 Set CW.bit0 (SERVO_DI_INH) to 1, and then set CW.bit1 (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
(READY, RUN, SPEED_LIMITING, and TORQUE_LIMITING).

Step 7 Set R0.06 [Current torque] (IND = 4016) to obtain the actual torque output (unit:
0.1% rated torque).

Step 8 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).

Step2 Set P8.03 [Rated torque] (IND = 2606) to obtain the motor rated torque (unit:
0.01Nm).

Step 3 Query RO.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 :Invalid
P3.31 Voltage gainof AO1 1

P3.32 Function of AO 2 O:Invalid
P3.33 Voltage gainof AO2 1

o 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 1 is 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.
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8 Fault and diagnosis

8.1 PROFIdrive communication faults and solutions

Fault
Name Cause Countermeasure
code
o Check whether network cable
. o After the drive is enabled, the is connected properly.
PROFIdrive fault— . . ) .
L network cable is not inserted |e Check whether the switch (if
Er24-5| Communication
. . properly or the master node used) is working properly.
disconnection .
does not run properly. o Check that the master is
working properly.
PROFIdrive fault-
Er24-6 Internal e Drive internal communication |e@ Restart the servo drive.
communication initialization failed. o Replace the servo drive.
initialization fault

8.2 PROFINET communication faults and solutions

Fault
Name Cause Countermeasure
code
e View the manual and ensure
PROFINET . .
o 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.
e View the manual and ensure
PROFINET .
. that the setting value of PWK
fault-PWK o The PWK parameter value is o
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.
e View the manual and ensure
PROFINET . .
. that the PZD configuration
fault-PZD setting |e The parameter ID selected for .
Er24-3 . L parameter ID is the same as
parameter does not| PZD configuration is incorrect. .
. the corresponding parameter
exist
ID.
Er24-4 PROFINET ® A parameter that does not e View the manual and ensure
r24-
fault-PZD setting take effect immediately has that the PZD configuration
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Fault
code

Cause

Countermeasure

parameter property
does not match

been selected for PZD
configuration.

parameter takes effect
immediately.

o After the drive is enabled, the

o Check whether network cable
is connected properly.

out-of-range

PROFINET fault- . . . -
o network cable is not inserted |e Check whether the switch (if
Er24-5| Communication . -
. . properly or the master node used) is working properly.
disconnection
does not run properly. o Check whether the PROFINET
master works properly.
o When P4.10 is not configured
PROFINET alarm- . o
L as bus input, communication |eSet P4.10 [Upper computer
Er24-6| Communication . - " . "
. reference is enabled or I/0 is type] to "Bus input".
setting error
enabled.
PROFINET
Er24.7 fault—PZD o The PZD set parameter value |® Check the PZD parameter
parameter value is out of range. values sent from the master.

8.3 SRV-65 faults and solutions

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

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

o The motor internal windings
are short-circuited.

o The motor cables U, V, and W
are connected in reverse

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

® Increase the ACC/DEC time.

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

@ Replace the motor.
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Fault
code

Cause

Countermeasure

phases.

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

e Improper parameter settings
cause system exception.

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

e [nstantaneous load is too
heavy.

® The encoder is either
interfered or damaged.

Er01-1

Braking transistor
fault (7.5kW and
above models)

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

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

o Check the wiring
o Replace the drive.

Er01-2

U-phase IGBT fault

o U-phase IGBT is shorted.

o U-phase drive circuit is
abnormal.

o U-phase short circuit
detected.

o Check the wiring
o Replace the drive.

Er01-3

V-phase IGBT fault

e V-phase IGBT is shorted.

e V-phase drive circuit is
abnormal.

e V-phase short circuit detected.

o Check the wiring
@ Replace the drive.

Er01-4

W-phase IGBT fault

o W-phase IGBT is shorted.

o W-phase drive circuit is
abnormal.

o W-phase short circuit
detected.

o Check the wiring
@ Replace the drive.

Er01-5

Bus hardware

overcurrent

® The drive actual output
current exceeds the specified
value.

® Remove the motor cables
and then enable the drive. If

the fault persists, replace the
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fault—(Incremental

Fault
code Name Cause Countermeasure

o Drive fault (such as drive drive.
circuit, bus overcurrent o Ensure the motor cables and
detection circuit, or IGBT wiring are in good conditions.
fault).

o Motor cables U, V,and Ware |e®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

o The motor internal windings maximum output torque.
are short-circuited. ® Increase the ACC/DEC time.

o The motor cables U, V, and W |e® Replace the drive with a new
are connected in reverse one with greater power.
phases. o Replace the motor.

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

e Improper parameter settings
cause systematic divergence.

o The ACC/DEC timein the start
or stop process is too short.

e Instantaneous load is too
heavy.

o Connect the encoder
according to the correct
wiring method. Ensure the

o The encoder is not connected, | encoder plug contact is
or the connector is loose. proper. Replace the encoder

Encoder

e Incorrect parameter settings.
e Encoder wiring exception

cable if the cable is broken.
e Ensure the incremental

Er02-0 or resolver) . .
(insulation damage, short encoder power and voltage
encoder L X
. . circuit, incorrect connection, are proper.
disconnection . .
or disconnection) e Perform cross check by
o Drive or encoder malfunction replacing the motor or drive.
If the fault is eliminated,
replace the faulty motor or
drive.
Er02-1 Encoder fault— |eSerious system interference. |® Check whether the encoder
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Fault
code

Cause

Countermeasure

Encoder feedback
deviation too large

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

® Incorrect encoder related
parameter settings.

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

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.

o 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

e Interference causes
communication data
exceptions.

o Check 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.
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Fault
Name Cause Countermeasure
code
o If 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
o e Ensure that the encoder is
® The communication encoder .
X reliably connected and the
is not connected, or the
. parameters are correctly set.
connector is loose.
X o Connect the encoder
e Incorrect parameter settings. .
. X according to the correct
e Encoder wiring exception R
K X wiring method. Ensure the
(insulation damage, short .
. X encoder plug contact is
circuit, incorrect connection,
. . proper. Replace the encoder
or disconnection) X i
Encoder fault- X . cable if the cable is broken.
o Drive or encoder malfunction .
Encoder o For the handling of
Er02-6 L o Interference causes .
communication . . interference caused
. communication interruptions . .
timeout X exception, see the handling
or data exceptions. .
X solution for Er02-3.
o The encoder type or drive
. o Ensure the encoder power
model is not supported. .
. voltage is proper.
o The encoder supply voltage is
. o Perform cross check by
too low (the drive's 5V voltage . .
i replacing the motor or drive.
is too low, or the encoder o
i i If the fault is eliminated,
cable is too long, causing
i replace the faulty motor or
excessive voltage drop). .
drive.
o When the drive is not powered |eIf the drive is not powered on
on and only the encoder and the motor without a
battery is supplying power, brake has been moved or
Encoder fault—
. the motor shaft may move transported over a long
Er02-7 | Encoder multi-turn . . .
rapidly under external force. | distance, and this fault occurs
error
o The encoder code disk is after power-up, it is
abnormal (damaged, recommended to clear the
contaminated with oil, or multi-turn data using P0.71
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Fault
code Name Cause Countermeasure
dusty). and rehome the motor; then
o Strong 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.

o Ensure the encoder battery

o When a multi-turn absolute cable is connected properly.
encoder is used, the external |e 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— |e The encoder battery cable has | yes, replace the battery.
Er02-8 | Encoder battery poor contact or is connected |®Replace the battery with the
low-voltage alarm | inreverse. drive powered on; otherwise,

o 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.

o Encoder is abnormal. o Replace the motor or

encoder.

o When a multi-turn absolute |e Ensure the encoder battery

Encoder fault— encoder is used, the external | cable is connected properly.
Er02-9| Encoder battery battery voltage of the encoder |e Use the multimeter to check
undervoltage fault | is between 2.5V-3.0V. whether the external battery

o The encoder battery cable has | voltage is lower than 3.0V. If
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writing error

Fault
Name Cause Countermeasure
code
poor contact or is connected yes, replace the battery.
inreverse. o Replace the battery with the
o 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
e Encoder is abnormal. be rehomed.
o Replace the motor or
encoder.
o Ensure the temperature
threshold for protection
o The encoder feedback . L
. against overheating is
Encoder fault- temperature is higher than the ¢
correct.
Er02-a Encoder temperature threshold for
. . . o Check whether the motor
overheating protection against . .
. temperature is too high and
overheating. o .
optimize the cooling
conditions.
e Ensure encoder cables are
. . connected properly and
e If the motor is used with a . -
N eliminate the conditions that
communication encoder, a .
Encoder fault- L . disturb encoder
communication transmission L.
Er02-b| Encoder EEPROM communication.

or data check error occurs
when the drive updates data
to the encoder EEPROM.

o Make multiple writing
attempts. If the fault is
reported repeatedly, replace
the motor.

Er02-c

Encoder fault-No
data in encoder

EEPROM

o When working with a
communication encoder, the
motor fails to read data from
the encoder EEPROM during
power-on or reset.

o The encoder is subject to
interference.

o Check whether the encoder
ground wire is properly
connected; contact the
manufacturer or replace the
motor.

o Select the motor model
based on the setting of P0.00
and execute the operation of
writing data to the encoder
EEPROM through P4.97.

o Mask this fault by setting
P4.98. The motor parameters
in the drive EEPROM are used
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Fault
Name Cause Countermeasure
code
for initialization.

e Ensure encoder cables are
connected properly and
eliminate the conditions that
disturb encoder

o When working with a communication.
communication encoder, the |eSelect 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

o The encoder is subject to that data in the encoder
interference. EEPROM is updated.

o Mask this fault by setting
P4.98. The motor parameters
in the drive EEPROM are used
for initialization.

o Perform repower-on, if the

Encoder fault- e e ;
o FPGA initialization has not fault is reported repeatedly,
Er02-e Encoder
. L been completed. contact the manufacturer or
identification error .
replace the drive.
Encoder fault- . . .
] ] o The drive failed to write the
Failed to write the o Contact the manufacturer or
Er02-f encoder offset angle to the .
encoder offset replace the drive.
FPGA.
angle

e Both V-phase and W-phase
current sampling circuits are
abnormal.

Current sensor .
o Power-on is made when the
fault-Phase-U L X e Contact the manufacturer or
Er03-0 motor shaft is in non-static .
current sensor replace the drive.
state.
fault

o The module cannot be
properly enabled (only for
bootstrap-type drives).

Current sensor |e The V-phase current sampling
Er03-1 fault-Phase-V circuit is abnormal. o Contact the manufacturer or
r03-
current sensor | ® Power-on is made when the replace the drive.
fault motor shaft is in non-static
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Fault
Name Cause Countermeasure
code
state.
o The module cannot be
properly enabled (only for
bootstrap-type drives).
o 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
r03-
current sensor state. replace the drive.
fault o The module cannot be
properly enabled (only for
bootstrap-type drives).
. . . o During servo power-up and
o The motor is moving during
e e . 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. .
is less than 250RPM.
Motor o The motor model saved in the
Er04-1 identification drive does not match the o Perform a soft reset.
r04-
initialization check | actual motor model set by o Set the correct motor model.
failure P0.00.
o Ensure the drive model is
Setting fault-Motor . X correctly set in P9.50 and the
Er05-0 . ® P9.50 is set incorrectly. .
model not exist parameter value is within the
allowed range.
. o A third-party motor is used. o Check whether the motor
Setting fault-Motor i L i
Er05-1 . ® Incorrect motor model setting | model setting in P0.00 is
model not exist X
in P0.00. correct.
Setting fault-Motor . o Check whether the motor
. e Incorrect motor model setting .
Er05-2 | and drive model in P0.00 model in P0.00 matches the
in P0.00.
not match power rating of the drive.
. e Software limits are set X
Setting fault- X i ® Reconfigure P0.35 and P0.36,
incorrectly. The setting of
Er05-3 | Incorrect software . and ensure that the value of
L P0.35 is equal to or less than .
limits P0.35 is less than P0.38.
that of P0.36.
Setting fault— e Unreasonable setting of P5.10 |e Incorrect setting of P5.10
Er05-4| Incorrect homing | homing mode: T mode value homing mode: T mode value
mode exceeds 1, Z mode exceeds 2, <1, Z mode <2, and M mode
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Fault
Name Cause Countermeasure
code
or M mode exceeds 8. <8.
. o Ensure that the single travel o Ensure that the single travel
Setting fault— i i
increment does not exceed increment does not exceed
Er05-5 | PTP-control travel . .
+(23-1) in the absolute +(23-1) in the absolute
overflow . i
position mode. position mode.
. e Ensure the drive model is
Setting fault— . . .
e Imported configuration correctly set in P9.37 and the
Er05-6 | Power module . o
. parameters are incorrect. parameter value is within the
setting error
allowed range.

o Check whether the
parameters related to the
braking resistor are set

e Incorrect settings of braking correctly.
resistor parameters o 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
. o The selected braking resistor the motor housing.
Regenerative i o .
. power is too small (common |e 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). o Properly increase the
o The bus voltage is too high deceleration time.
and exceeds the braking o In some cases, consider using
transistor threshold. a common DC bus or an
external capacitor module
with buffering.
Al overvoltage ® The actual analog input
Er08-0 e Set P3.22, P3.25 and P3.75
fault-Al 1 voltage exceeds the threshold.
correctly.
Al overvoltage . NP
Er08-1 . . o Ensure the terminal wiring is
fault-Al 2 o Abnormal terminal wiring.
. proper.
e Incorrect setting of voltage
e Set P3.22, P3.25and P3.75 to
threshold parameter P3.22, . i
Al overvoltage 0 to disable protection.
Er08-2 P3.25, or P3.75.
fault-Al 3 . e Set P3.20, P3.23 and P3.71
e Incorrect setting of analog
X correctly.
input offset parameter P3.20,
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Fault
Name Cause Countermeasure
code
P3.23, or P3.71.
e 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. |eIf the fault occurs repeatedly,
Read/write error . . X
o Writing data to the EEPROM is | replace the drive.
disturbed.
o Writing data to the EEPROM is |e Set all parameters again
Er09-1 EEPROM fault-Data | disturbed. (through P9.97).
r09-
check error o The drive software version is |eIf the fault occurs repeatedly,
updated. replace the drive.
o Perform repower-on.
Hardware fault- |e® The FPGA on the control
Er10-0 o If the fault occurs repeatedly,
FPGA fault board reports a fault. .
replace the drive.
o Perform repower-on.
Hardware fault— L
o o External communication card |eIf the fault occurs repeatedly,
Er10-1| Communication N
fault reported. replace the communication
card fault
card.
o One of the motor cables V and
W is short connected to the |eEnsure motor cables are
Hardware fault— L X
ground, which is found in connected properly.
Er10-2| To-ground short s
T to-ground short circuit ® Replace motor cables or
circuit fault . X i i i X
detection during drive check for aging of insulation.
power-on.
o This fault occurs when the .
. . . o Clear the external fault input
Hardware fault— digital terminal configured .
Er10-3 . N X and enable fault clearing.
External input fault | with the external fault input i
) ® Re-power on the drive.
function acts.
o This fault occurs when the
o Cancel the emergency stop
Hardware fault— emergency stop button .
. . i input and enable fault
Er10-4| Emergency stop (digital terminal configured leari
clearing.
fault with the emergency stop s .
) ® Re-power on the drive.
function) acts.
Hardware fault— |e Strong EMI on RS485 o Use shielded twisted pairs for
Er10-5 485 communication circuit causes | RS485 communication.
r10-
communication a drive serial communication |e® Route communication cables
fault alarm. and motor cables separately.
Er10-6 Hardware fault-AC |® Phase loss has occurred to R, [e Check the power wiring.
r10-
power phase loss |S, or T. o Set the power input
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Fault
Name Cause Countermeasure
code
parameter P0.12 correctly.
o Check whether there is any
foreign object blocking the
Er10-7 Hardware fault- |e Fan or drive-related circuit fan causing the exception.
Fan fault exception. o Replace the fan.
o If the fault persists, replace
the drive.
o Check whether the braking
Hardware fault- |e The braking resistor is not resistor value and its wiring
Er10-8 Regenerative  |connected. are correct.
transistor fault |e Braking circuit exception. o If the fault persists, replace
the drive.
o Check the safety terminal
input power and wiring.
Er10-9 Hardware fault- |eBoth safety terminal inputs 1 |ePerform 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.
Er10-a Hardware fault- |e Safety terminal input 1 is o Perform cross check by
STO DPIN1 fault |abnormal. replacing the drive. If the
fault persists, replace the
drive.
o Check the safety terminal
input power and wiring.
Er10-b Hardware fault- |eSafety terminal input 2 is o Perform cross check by
STO DPIN2 fault |abnormal. replacing the drive. If the
fault persists, replace the
drive.
o The STO function enabling o Check whether the STO
. parameter (P9.69) is set to terminal is correctly inserted.
Er10-e | STO terminal fault
disable, and the STO terminal |e Check whether the STO
is not plugged in. terminal wiring is correct.
Software fault- .
Er11-0 | Motor control task |e The DSP CPU utilization is too o Contact customer service X
re-entry high. personnel to update the drive
software.
Er11-1| Software fault-
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Fault
Name Cause Countermeasure
code
Periodic task
re-entry
Software fault-
Er11-2 .
Illegal operation
. o Two or more digital inputs are
1/0 fault-Duplicate . . o Reset P3.00-P3.09 and
Er12-0 K configured with the same L .
DI assignment ; ensure each setting is unique.
function.
o When the drive is a standard |® Check whether analog inputs
Er12-1 1/0 fault-Duplicate | model, analog inputs 1 to 3 1 to 3 are assigned as
r12-
Al assighment are configured as duplicate duplicates and configured to
command inputs. the correct values.

o The pulse input frequency

detected by the drive is higher .
o o Reduce the external input
than the specified frequency. .
170 fault-Pulse . . pulse signal frequency.
. e External input pulse signal .
Er12-2| input frequency . . o [f the fault persists though
i frequency is too high. i X X
too high . the external input signal is

e The internal pulse frequency .

. . o normal, replace the drive.
detection circuit of the drive is
damaged.

e Ensure the grid input voltage
® The detected main circuit DC is within the allowed range.
voltage of the drive exceeds |e® Check the wiring of braking

the protection threshold. resistor is normal.

o Grid voltage too high. o Reduce the braking resistor

e Under 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
r13-
overvoltage fault circuit abnormal or braking by the upper computer
resistor damaged. discharges normally after

® Incorrect drive parameter reaching the braking
(overvoltage protection) transistor activation
setting. threshold.

e Internal voltage detection o 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.
Er13-1 Main circuit o The detected main circuit DC |® Ensure the grid input voltage
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undervoltage fault

Fault
code Name Cause Countermeasure
undervoltage fault | voltage of the drive is lower | is within the allowed range.
than the protection threshold. |e Re-power on the drive.
o The grid voltage is too low. Ensure the buffer relay is
o The buffer relay is not closed. closed. If the buffer relay is
e Incorrect drive parameter closed, there is a sound
(undervoltage protection) indicating actuation.
setting. o Check R0.07 when the drive is
o Internal voltage detection disabled. If it is abnormal and
circuit of the drive is does not match the grid input
abnormal. voltage, replace the drive.
o The drive output power is too
high.
o The detected control power
voltage of the drive is lower
than the protection threshold. |e Ensure the grid input voltage
o The grid voltage is too low. is within the allowed range.
Er14-0 Control power |eIncorrect drive parameter o Check R0.08 when the drive is

(control power undervoltage
protection) setting.

e Control power voltage
detection circuit of the drive is
abnormal.

disabled. If it is abnormal and
does not match the grid input
voltage, replace the drive.

Drive overload
Er17-0 | fault (for 7.5kW and
higher models)

o The drive outputs excessive
short-term current.

® Incorrect motor phase
sequence, incorrect encoder
initial angle, or incorrect
motor parameter.

® The drive frequently runs in a
low-frequency, high-torque
state, causing stalling or
excessive load, with the motor
brake not released.

o Drive or motor damage.

o Check whether the load is
abnormal.

o Check whether the motor's
UVW wiring is correct, any
phase loss has occurred, the
encoder initial angle is
accurate, and the motor
brake is functioning.

o Check whether the drive
matches the motor and
actual load; consider
selecting a higher-level drive.

® Replace the drive or motor.

Er17-1

Drive overload

fault 2

o The estimated junction
temperature of the drive IGBT
exceeds the protection

o Check whether the load is
abnormal.

o Check whether the motor's
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Fault
Name Cause Countermeasure
code
threshold. UVW wiring is correct, any

e 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.

e The drive frequently runs in a |® 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. o Replace the drive or motor.

e Abnormal drive temperature
caused by high ambient
temperature, fan malfunction,
or other factors.

o Drive or motor damage.

. o Check whether the load is

o The motor load ratio exceeds

abnormal.
the value of P4.38. )
o Check whether the motor's
e Incorrect motor phase L.
X UVW wiring is correct, any
sequence, incorrect encoder
Lo X phase loss has occurred, the
initial angle, or incorrect Lo R
encoder initial angle is
Motor overload motor parameter.
Er18-0 i . accurate, and the motor
fault ® The drive frequently runs in a . .
. brake is functioning.
low-frequency, high-torque .
. . o Check whether the drive
state, causing stalling or
. . matches the motor and
excessive load, with the motor .
actual load; consider
brake not released. X . .
i selecting a higher-level drive.

o Drive or motor damage. .

@ Replace the drive or motor.

o The motor temperature
sensor is damaged or has a
loose connection.

Mot e Incorrect parameter settings |® Check the motor temperature
otor
related to motor temperature sensor and its wiring.
Er18-1| overtemperature .
sampling.
fault i

e Internal motor temperature |® Replace the drive or motor.
sampling circuit of the drive is
abnormal.

o Abnormal motor temperature
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Fault
Name Cause Countermeasure
code
caused by high ambient
temperature, motor fan
malfunction, excessive load,
or other factors.

o Check whether the motor
power cable is broken or
disconnected.

o Check whether the power

o Any two phases or three R i

cable terminal and the drive

phases of the motor power .

. are plugged tightly.
Motor three-phase | cable are not reliably
Er18-2 . o Check whether the power
loss fault connected to the drive, or the .

L. cable terminal and the power

inside of the motor has been k

damaged cable are connected reliably.

ged. o Check whether the motor is

damaged.

o Check whether the drive U, V,
and W outputs are normal.

o Check whether the motor
power cable is broken or
disconnected.

o Check whether the power
cable terminal and the drive

o U phase of the motor power .
cable are not reliabl are plugged tightly.
. y o Check whether the power
connected to the drive, or the X
Motor U-phase loss | | . cable terminal and the power
Er18-4 inside of the motor has been .
fault damaged cable are connected reliably.
ged. o o Check whether the motor is
® The detection time for motor
. damaged.
phase loss is set too short. ..

e Ensure that the wiring and
equipment are normal. Then
disable the function by
setting P4.77 (Motor phase
loss detection time) to 0.

eV phase of the motor power |eCheck whether the motor
cable are not reliably power cable is broken or
Er18-5 Motor V-phase loss | connected to the drive, or the disconnected.
r18-
fault inside of the motor has been |e Check whether the power
damaged. cable terminal and the drive
® The detection time for motor are plugged tightly.
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Fault
Name Cause Countermeasure
code
phase loss is set too short. o Check whether the power
cable terminal and the power
cable are connected reliably.

o Check whether the motor is
damaged.

o Ensure that the wiring and
equipment are normal. Then
disable the function by
setting P4.77 (Motor phase
loss detection time) to 0.

o Check whether the motor
power cable is broken or
disconnected.

o Check whether the power
cable terminal and the drive

o W phase of the motor power .
- are plugged tightly.
cable are not reliably
. o Check whether the power
connected to the drive, or the X
Motor W-phase loss | . . cable terminal and the power
Er18-6 inside of the motor has been .
fault damaged cable are connected reliably.
ged. o o Check whether the motor is
® The detection time for motor
R damaged.
phase loss is set too short. -

o 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 temperature
Motor temperature |® The wiring for the motor . ..
- L sensor and its wiring.
Er18-7 detection temperature detection is
disconnection fault | disconnected. .
@ Replace the drive or motor.
e Internal motor temperature
sampling circuit of the drive is
abnormal.
o The motor UVW wiring phase |® Check whether the motor
Er19-0 Speed fault— sequence is incorrect. UVW wiring phase sequence
Overspeed fault |®P4.32 (Overspeed threshold) is | is correct.
set improperly. o Set the overspeed threshold
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Fault
Name Cause Countermeasure
code
o The electronic gear ratio reasonably based on actual
parameters are set needs. It is recommended to
improperly. set P4.32 (Overspeed
o The motor speed overshoot is | threshold) to 1.2 times P4.31
too large. (Max. speed limit).
o The encoder feedback signal |e Check the electronic gear
isinterfered. ratio parameter settings.
o Check the motor speed loop
control parameter settings.
o Check whether the motor
encoder is wired properly.
o Check the setting of P4.40
0 P4.40 (Forward speed limit Forward speed limit
Speed fault-FWD ( w p 'm ( P i
Er19-1 d fault parameter) is set improperly. parameter).
overspeedtau o See the cause of Er19-0. o See the handling solution of
Er19-0.
o The speed feedback exceeds |e Check the setting of P4.41
Er19-2 Speed fault-REV P4.41 (Reverse speed limit) for | (Reverse speed limit).
r19-
overspeed fault more than 20 ms. o See the handling solution of
® See the cause of Er19-0. Er19-0.
o The forward speed limit e Ensure that the forward
Speed fault— parameter P4.40is equal toor | speed limit parameter P4.40
Er19-3 Incorrect less than 0. is greater than 0.
overspeed ® The reverse speed limit e Ensure that the reverse speed
parameter setting | parameter P4.41 isequal toor | limit parameter P4.41 is less
greater than 0. than 0.
o Check whether the motor
UVW wiring phase sequence
o The motor UVW wiring phase . ep q
- is correct.
sequence is Incorrect. o Check whether the motor
o Encoder feedback data is L
. . encoder is wired properly.
subject to interference. X
. o ® Reduce the setting of the
Overspeed fault- |® The machine rigidity . L
Er19-4 . machine rigidity parameter
Out-of-control fault| parameter P1.03 is set too P1.03
high. T
s o Set P4.96 to perform the
o The encoder offset angle o
. encoder initial angle test
parameter P8.19 is set .
incorrectly again.
) o Set parameters P3.47, P3.48,
and P3.49 again.
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Fault
Name Cause Countermeasure
code
o Check whether the motor
UVW wiring phase sequence
is correct.
o The motor UVW wiring phase |e Check whether the conveyor
sequence is incorrect. belt or chain is too tight or
o The motor load is too heavy, the workbench reaches the
which causes motor stalling. boundary or encounters
o The drive force is insufficient, obstacles.
which causes motor stalling. |e Ensure that the drive is intact
Speed o 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.
e Incorrect motor model o Increase the setting of the
selection. speed deviation setting
® P1.03 (Machine rigidity) is set parameter P4.39.
improperly. o Select a motor with higher
® The acceleration of the speed rated rotation speed.
reference is too high. o Check whether the machine
rigidity setting parameter
P1.03 is set properly.
o Increase ACC/DEC time.
o Abnormal forward overtravel
signal o Check whether the forward
gnat- overtravel signal is correct.
. e For motor travel, the value of
Position overtravel o Check whether the value of
Er21-0 R0.02 (Accumulated feedback L
—FWD overtravel P0.35 (Software limit in
pulses) exceeds the value of . .
. forward position control) is
P0.35 (Software limit in roper
forward position control). proper.
o Abnormal reverse overtravel
signal o Check whether the reverse
gnat. overtravel signal is correct.
. o For motor travel, the value of
Position overtravel o Check whether the value of
Er21-1 R0.02 (Accumulated feedback L
—REV overtravel P0.36 (Software limit in
pulses) exceeds the value of . .
. reverse position control) is
P0.36 (Software limit in
. proper.
reverse position control).
. e Servo control parameters are |® Perform parameter
Position i .
set improperly. autotuning or manually
Er22-0| out-of-tolerance . . L. .
o The motor load is too heavy, adjust position loop gain,
fault - - . . -
which causes motor stalling. speed loop gain, and inertia
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Fault
code Name Cause Countermeasure

o Pulse input frequency is too ratio.
high, exceeding the max. o Check whether the conveyor
motor speed. belt or chain is too tight or

o P4.33 (Pulse threshold of the workbench reaches the
position deviation) is too boundary or encounters
small. obstacles.

o Encoder feedback data is o Adjust electronic gear ratio
subject to interference. parameters.

o The step variable in the o Increase the value of P4.33
position command input (Pulse threshold of position
exceeds the setting of P4.33 deviation).

(Pulse threshold of position o Check whether the motor
deviation). encoder is wired properly.
® Decrease the variation of

position command input.

o The motor UVW wiring phase |e Check whether the motor
sequence is incorrect. UVW wiring phase sequence

e Interference in grating is correct.
encoder feedback data. e Ensure the grating ruler and

o Improper settings of P4.60 drive are connected properly.
(Frequency-division o 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 linear | (Frequency-division

. encoder), and P4.62 (Direction | denominator of external
Er22-1 HYbr,‘d control reversal of external linear linear encoder), and P4.62
deviation too large X X
encoder). (Direction reversal of external

o The machine rigidity linear encoder).
parameter P1.03 is set too o Increase the setting of P1.03
small. (Machine rigidity).

o Encoder feedback data is o Check whether the motor
subject to interference. encoder is wired properly.

® Transmission mechanism is o Check whether the conveyor
slipping or jammed. belt or chain is too tight or

o The setting of P4.64 (Hybrid the workbench reaches the
control deviation limit) is too boundary or encounters
small. obstacles.
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Fault
Name Cause Countermeasure
code
o Increase the setting of P4.64
(Hybrid control deviation
limit).
o The step change in the .
o . . o Reduce the step change in
L position command input is » ;
Position increment the position command input.
Er22-2 too large. . K
overflow fault . o o Modify the electronic gear
o The electronic gear ratio is set . -
. ratio to a proper setting.
improperly.
. o Reduce the ambient
o The ambient temperature of .
. temperature and improve the
the drive exceeds the L .
. ventilation condition.
specified temperature.
) o Replace the servo system
. e Abnormal drive temperature . .
Drive . . with a new one with greater
caused by high ambient
Er23-0| overtemperature . power.
temperature, fan malfunction, .
fault o Increase the ACC/DEC time
or other factors.
L and reduce the load.
o The drive is overloaded. .
. . o Check whether the drive
® The drive module model is set
X model and module model
incorrectly.
parameters are correct.
L e View the manual and ensure
Communication X X
o 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 e View the manual and ensure
Communication X
. that the setting value of PWK
fault-PWK ® The PWK parameter value is o
Er24-1 parameter is within the
parameter out of the allowed range.
allowed range of the
out-of-range .
corresponding parameter.
Communication |e Anattempt was made to write (e 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.
L e 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.
Er24-4 Communication |e A parameter that does not o View the manual and ensure
r24-
fault-PZD setting | take effect immediately 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
Communication
fault-EtherCAT o
o The initialization of EtherCAT |e Contact the manufacturer or
Er24-8 | communication L X .
. communication card failed. replace the drive.
card initialization
fault
Communication
fault-EtherCAT L o Use TwinCAT tool to
o o The EtherCAT chip is in poor .
Er24-9| communication contact download xml file to
card EEPROM ’ EtherCAT EEPROM.
loading fault
Communication . X X . X .
o DC SyncO interruption signal is |® Check whether interruption
fault—EtherCAT . .
L not detected during a period | causes data loss.
Er24-a | communication DC . .
. . of time under DC sync working |® Check whether EtherCAT
SyncO interruption
) mode. master can work normally.
exception fault
o Check whether network cable
is connected properly, the
Communication L. connection mode of network
o After the drive is enabled, the . .
fault-EtherCAT . . cable is top-in and
L. network cable is not inserted
Er24-b| communication bottom-out.
properly, or the EtherCAT .
Port0 o Check the interference
. . master does not run properly.
disconnection fault problems.
o Check whether EtherCAT
master can work properly.
Communication
fault-No PDO data X o No PDO data is received after
o No PDO data in EtherCAT .
Er24-c in EtherCAT . the drive has been enabled
. communication DC mode X i
communication DC for a period of time.
mode
X o o Check whether network cable
L e After the first communication | .
Communication . .| is connected properly.
is normal, the network cable is i
fault—PROFINET X o Check the interference
Er24-d . . not inserted properly or the
disconnection problems.
PROFINET master does not
alarm o Check whether the PROFINET
run properly.
master works properly.
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Fault
Name Cause Countermeasure
code
o Check whether the motor
o shaft can rotate freely or the
Application . .
o The motor is stalled or has load is heavy, and carry out
fault—Phase . . .
excessive inertia. the detection after
sequence . .
Er25-3 L o Phase loss in power lines, repower-on.
detection timeout / . i .
affecting correct phase o Check the power line wiring
Phase sequence X N
. . sequence detection. for phase loss. If phase loss is
detection failure . .
found, repair the power lines
promptly.
. . e Ensure the motor shaft can
® An exception occurred in the
. rotate freely and then carry
Application fault- | encoder offset angle test.
X L out the test after repower-on.
Er25-4| Encoder offset |® There is great fluctuation in k
) ] ® 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.
. o Check whether R0.14 (Motor
o The motor Z signal or Hall .
. . Z signal) and R2.50 (Hall
L. signal is not found. .
Application fault— i signal) are normal.
o The motor Z signal or Hall
Er25-5 Encoder offset . . e Ensure the motor shaft can
. signal is abnormal.
angle test failed . rotate freely and then carry
® Motor load is too heavy.
out the test after repower-on.
® Motor phase loss. .
o Check the motor UVW wiring.
® Modify P5.10 (Homing mode)
to avoid exceeding the limit
switch or software limit
during homing. Re-power on
o o 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 . . . s
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.
o During inertia identifying, the .
L X N e Improve the mechanical
Application fault—- | motor stops rotating with o
Er25-7| Inertia identifyi ibration of longer th rigidity properly.
- nertia identityin vibration ot onger an
] ying s e Increase the setting of P1.07.
failed 4.375s. .
. . . |®Increase the setting of P1.06.
o The actual ACC time for inertia
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detection failure

Fault
Name Cause Countermeasure
code
identifying is too short.
o The inertia identifying speed
is lower than 150r/min.
o Check whether the power
o The actual phase sequence of | line phase sequence is
the power lines does not correct.
match the configured phase |e Check whether the encoder
sequence. cable is properly grounded
o The incremental encoder is and whether a ferrite core is
L subject to interference. installed on the power cable.
Application fault — .
. ® P6.53 (Magnetic pole o Check whether P6.53
Er25-8| Magnetic pole

detection inertia ratio) is set
improperly.

o Pole detection parameters are
set improperly.

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

(Magnetic pole detection
inertia ratio) is set properly.

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

o Check whether external force
occurs in the motor running.

Application fault—
Overtravel/overspe
ed
in confirmation of

Er25-9

magnetic pole
detection

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

o The incremental encoder is
subject to interference.

o 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.

Application fault—
Out-of-range in

o The setting of P6.54 or P6.55
(about pole detection speed
command) is too high.

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

detection fault 1

Er25-a . o The setting of P6.60 or P6.61 ki X
magnetic pole . o Adjust the setting of P6.60 or
. (about magnetic pole i
detection . . P6.61 (about magnetic pole
detection movable range) is )
detection movable range).
too small.
© P9.50 (Drive type) is set o Check whether P9.50 (Drive
Application fault— | incorrectly. type) is set correctly.
Er25-b Short-circuit o At least one lower arm IGBT in |e Check whether the U, V, W

the U, V, or W phase is

short-circuited due to

outputs of the drive are

short-circuited to the bus
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Fault
code

Cause

Countermeasure

breakdown.

o When only control power is
applied, the braking IGBT may
experience
breakdown-induced short
circuit.

o Exception in the current
sensor channel.

positive or negative terminal.
o Contact the manufacturer or
replace the drive.

Er25-c

Application fault—

Short-circuit

detection fault 2

e V-phase lower arm cannot be
turned on; the V-phase
lower-arm IGBT is open or the
associated drive circuit is
abnormal.

o Exception in the V-phase
current sensor channel.

o One or more of the U, V, W
phase upper-arm IGBTs have
been short-circuited due to
breakdown, or the associated
drive circuits are faulty,
causing the upper-arm IGBT
to remain continuously on.

o One or more of the U, V, W
phases are short-circuited to
PE (earth).

o Check whether the U, V, W
outputs (including the drive
itself, power cables, and
internal motor windings) are
shorted to ground.

o Check whether the U, V, W
outputs of the drive are
short-circuited to the bus
positive or negative terminal.

o Contact the manufacturer or
replace the drive.

Er25-d

Application fault—

Short-circuit

detection fault 3

o One or more of the U, V, W
phase lower-arm IGBTs have
been short-circuited due to
breakdown, or the associated
drive circuits are faulty,
causing the lower-arm IGBT to
remain continuously on.

o Contact the manufacturer or
replace the drive.

Er25-e

Application fault—

Short-circuit

detection fault 4

o W-phase lower arm cannot be
turned on; the W-phase
lower-arm IGBT is open or the
associated drive circuit is
abnormal.

o Exception in the W-phase

o Check whether the U, V, W
outputs (including the drive
itself, power cables, and
internal motor windings) are
short-circuited to the ground.
o Check whether one or more

202512 (V1.1)

116



SRV-65-P Series AC Servo Drive PN Communication Technical Guide

Fault and diagnosis

Fault
Name Cause Countermeasure
code
current sensor channel. of the U, V, W phases of the
o One 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).
o One or more of the U, V, W e Contact the manufacturer or
phases are short-circuited to replace the drive.
PE (ground).
o One 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 .
. . L. replace the drive.
detection fault 5 | 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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