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Basic explanation

Thank you for purchasing Xinje DS5P series servo driver products.

This manual mainly introduces the product information of DS5P series servo driver and MS series servo
motor.

Before using the product, please read this manual carefully and connect the wires on the premise of fully
understanding the contents of the manual.

Please deliver this manual to the end user.

This manual is suitable for the following users

Designer of servo system

Installation and wiring workers
Commissioning and servo debugging workers
Maintenance and inspection workers

Get the manual

Please consult the supplier, agent and office who purchased the product.

Declaration of liability

Although the contents of the manual have been carefully checked, errors are inevitable, and we cannot
guarantee complete consistency.

We will often check the contents of the manual and make corrections in the subsequent versions. We
welcome your valuable comments.

If there is any change to the contents introduced in the manual, please understand without further notice.

Contact information

Tel: 400-885-0136

Fax: 0510-85111290

Address: No.816, Jianzhu West Road, Binhu District, Wuxi City, Jiangsu Province, China
Postcode: 214072

WUXI XINJE ELECTRIC CO., LTD.  Copyright

Without explicit written permission, this material and its contents shall not be copied, transmitted
or used, and the violator shall be liable for the losses caused. All rights provided in the patent
license and registration including utility module or design are reserved.
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Safety Precautions

Be sure to review this section carefully before use this product. In precondition of security, wire
the product correctly.

Before using this product, please read this part carefully and operate after fully understanding
the use, safety and precautions of the product. Please connect the product correctly on the
premise of paying great attention to safety.

The problems that may arise during the use of the product are basically listed in the safety precautions, and all are
indicated by the two levels of attention and danger. For other unmentioned matters, please follow the basic
electrical operation rules.

/ \ . When used incorrectly, there may be danger, moderate injury or minor injury, and
/N Caution
= property loss.

A
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JE\ Daneer When used incorrectly, it may cause danger, personal casualties or serious injuries,
¢ ’ g as well as serious property losses.
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Vi \ Attention to Product Confirmation

1. Don't install damaged drives, drives that lack spare parts, or drives whose models don't meet the
requirements.

y ) Installation Notes

1. Before installing wiring, be sure to disconnect the power supply to prevent electric shock.

2. It is forbidden to expose the product to water, corrosive gases, flammable gases and other substances,
causing electric shock and fire hazards.

3. Don't touch the conductive part of the product directly, which may cause misoperation and malfunction.

2N Cautions for wiring

1. Please connect AC power to LN or L1/L2/L3 or R/S/T on the dedicated power terminal of the driver.
Don't connect the output terminals U, V, W of the driver to the three-phase power supply.

2. Please connect the ground wire correctly. Poor grounding may cause electric shock. Please use 2mm? wire to
ground the ground terminal of the driver.

3. Please lock the fixed screw of the terminal, otherwise it may cause fire.

4. Be sure to disconnect all external power supply before wiring the driver.

5. Wiring, please ensure that the encode line, power line is loose, don't tighten, lest cable damage.




I\
A Operation Cautions

1. Don't touch the rotating part of the motor after the driver is running. There is a danger of injury.
2. Please pay attention to the test run of the motor once, don't connect the motor with the machine, there is the
possibility of injury.
3. After connecting the machine, please set the appropriate parameters before running, otherwise it may cause
the machine out of control or failure.

4. In operation, don't touch the radiator, there is a risk of scald.

5. Under power-on condition, don't change the wiring, there is a risk of injury.

6. Don't switch power frequently. If you need to switch power many times, please control it once in 2 minutes.

\ Maintenance and inspection

1. Don't touch the inside of servo driver and servo motor, otherwise it may cause electric shock.
2. When the power is started, it is forbidden to remove the driver panel, otherwise it may cause electric shock.

3. Within 10 minutes of power off, the terminal should not be contacted. Otherwise, the residual voltage may
cause electric shock.

, Wiring attention

1. Don't cross the power line and the control signal line from the same pipeline, nor tie them together. The
power line and the control signal line are separated by more than 30 centimeters.
2. For signal line and encoder (PG) feedback line, please use multi-stranded wire and multi-core stranded

integral shielding line. For wiring length, the longest signal input line is 3 meters and the longest PG
feedback line is 20 meters.
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» » Confirmation on product arrival

After the product arrives, please confirm the integrity of the product in the following aspects.

Items

Notes

Does the product on arrival match the
specified model?

Please confirm according to the nameplate of servo motor
and servo unit.

Does the servomotor shaft rotate
smoothly?

The servo motor shaft is normal if it can be turned
smoothly by hand. Servo motors with brakes, however,
cannot be turned manually.

Is there any damage?

Check the overall appearance, and check for damage or
scratches that may have occurred during shipping.

Are there any loose screws?

Check screws for looseness using a screwdrive.

Is the motor code the same with the
code in drive?

Check the motor code marked on the nameplates of the
servomotor and the parameter U3-70 on the servo drive.

If any of the above is faulty or incorrect, contact Xinje or an authorized distributor.




1 Selection of servo system

1.1 Selection of servo driver

1.1.1 Model name

Display | Product name Display |  Encoder type
DS5 Servo driver T Communication
Display | Rated output power | Display Rated output power

R 0P1 100W 2P3 2.3kW

d Frafine 0P2 200W 2P6 2.6kW
Display |  Rated inputvoltage 0P4 400W 3P0 3kW

2 AC220V OP7 750W 5P5 5.5kW

4 AC3R0V 1PO 1.0kW TP5 7.5kW

1P5 1.5kW

1.1.2 Description of each part
B 750W and below

PRRHIE
—
GEEE
A ] CN3:RS5232 port
Power supply |- CNO: IO terminals
- B
Power output : %
- ‘, "
A = E CN1: Profinet port
Regenerative = | = i % "
e ﬁ | 2 | =3 CNN2: Encoder interface
H  1kW~3kW
I —— CN3: RS232 port
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Benssemaly =) & S8 CNO- 10 terminals
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resistance i—— CN1: Profinet port
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i—— CN2: Encoder interface
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Regenerative — |= CN1: Profinet port
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Power output ——— =
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1.1.3 Performance specification

Servo unit DS5P series servo driver
Applicable encoder Standard: 17-bit/23-bit communication encoder
DS5P-20Po-PTA: single phase/three phase AC200~240V, 50/60Hz
Input power supply (single phase power supply please connect to L1/L3)
DS5P-40Po-PTA: three phase AC380~4400V, 50/60Hz
Servo unit Three-phase full-wave rectifier IPM PWM control sinusoidal current drive mode
Using 110~ +40°C
temperature
. Storage 120 ~+60 °C
Using temperature
cendiion El’lVl.l‘ onment Below 90% RH (no condensation)
humidity
Vll?ratlon 4.9m/s?
resistance
Structure Pedestal installation




1.2 Servo motor selection

1.2.1 Model name

B MS5 motor

[y

MS5S -80STE-C S02430B Z - 2 OP7 - SO

Name Inertia Name | Design number
S01 standard

MS5S Low inertia S02 Small Aviation Plug

MS5G | Middle inertia Type

MS5H | High inertia

Name | Rated power (KW)

Name BaseNo. —— P2 | 0
60 60 flange | T
80 80 flange == o
Name | Product name
ST | Sine drive motor Name |  Voltage level
2 220V
Name | Product name ! 4 380V
Empty No oil seal
E With oil seal
Name | Power-off brake
Name Encoder type | ' Em pty without
C Magnetic encoder | & with
T Photoelectric encoder
Name Shaft
Name | Encoder accuracy A N key
S | Single circle 17-bit ' Name | Rated torque (N'm) | Rated speed (rpm) B With kt::v
M | Multi-circle 17-bit 00630 0.637 3000 :
U Single circle 23-bit 01330 1.3 3000
L _ Multi-circle 23-bit _ 02430 2.39 3000

Note: At present, only the combination of CS, CM, TL is selected for the type of encoder.



B MS6 motor

MS6S-60 CS 30B Z 1-20P4
Series i Name Rated power
— 0OP1 100W
MS6S Low inertia
| MSGH | High inertia op2 200W
: 0P4 400W
OP7 750W
Display | Base No. : 1PO 1.OKW
40 40 flange 1P5 1.5KW
60 60 flange
&0 50 flge Name | Voltage level
100 100 flange 3 20V
4 | 380V
7 Name ‘ Motor connector
Name | Encodertype —— —— 1 AMP plug
C Magnetic [ 2 Aviation plug
T Photoelectric 3 Connector
(for IP67)
Name | Encoderbit
S Single tum 1 7bit - Name Brake
M | Multi turn 17bit / No brake
U | Single tum 23bit Z | Withbrake
L Multi turn 23bit _
Name | Motor shaft
Name | Rated speed (Rpm) | A With Key, no oil seal
15 1500 | B With key and oil seal
20 2000 C No key and oil seal
25 2500 D No key. with oil seal
30 3000 E Special shaft

Note: At present, only the combination of CS, CM, TL is selected for the type of encoder.
Standard type 1: 80 flange and below amp plug.
Standard type 2: 80 flange and below small aviation plug.




1.2.2 Description of each part

Encoder

axial direction

N\

Output Shaft (Drive Shaft)

Baseno. | 40ST | 60ST | 80ST | 100ST | 110ST | 130ST | 180ST | 220ST/265ST
‘;’;lcael 54N | 74N | 147N | <200N | 250N 300N | 400N <500N
}}zfézl 78N | 245N | 392N | 500N 500N | 600N | 800N 1000N




1.3 Cable selection

1.3.1 Model name

B Encoder cable

CP—SP
Name Cable type |
CP Normal
CPT High flexibility
| Name Plug type |
SP Amp plug-S01 motor
SwW Waterproof aviation plug-S02 motor
SL Normal aviation plug
SC 10-core small aviation.plug
SE B3 forward outlet plug
SF B3 reverse outlet plug
ZDL Direct plug-in aviation plug

B Power cable

o
S

Cable type ‘

Normal

High flexibility
Normal with brake

High flexibility with brake

Plug type
P 4-core amp plug

6-core waterproof aviation plug

L |4-core small aviation plug

4-core medium aviation plug

V | 4-core waterproof aviation plug .
D | O shape terminal

E B3 forward outlet plug

B3 reverse outlet plug

[
|

£

|CJ
[

| Name | Length M) | Name | Length (V)
02 2 12 12
03 3 16 . 16
05 5 20 - 20
08 8 25 25
10 10 30 30
Name Plug type
M No battery box
B With battery box
BM With battery box
Name Plug type
T Thread buckle type
Empty Buckk type
03
i__ Name | Length(M) | Name | Length(M)
02 2 12 12
03 3 16 16
05 3 20 20
08 8 25 25
10 10 30 30
Name Cable type
M White amp
Empty Black amp
Name Terminal
A Needle cold pressed terminal
T | Thread protection type I
Empty U shape terminal
~ Name | Diameter (mm?) | Name | Diameter imm?)
03 0.3 25 2.5
05 0.5 60 6
L 0.75 100 10
15 L5



Brake cable explanation

For 80 and below flange motors with suffix S01, the brake cable model shall be selected: CB-P03-length.
The standard wiring length of Xinje is 3m, 5m, 8m, 12m, 16m and 20m.

Profinet communication cable

J€ -C B-1
I Display ‘ Name ‘ . ‘ S BEEELE
i Cables | | b1
""" E | P03 0.3
1 1
Displa Name }7 !
BELL _ 3 3
C | CAT
’i Display Type
A Yellow CatSe
B Green Cat5e



1.3.2 Description of each part

B Encoder cable

(1) Pin definition of encoder on servo driver side

Pin definition
Connector appearance No. Definition
1 5V
2 GND
3 /
4 /
5 485-A
6 485-B
(2) Cable connection of encoder on motor side
) . Pin definition
Suitable motor Connector pins No. Definition
1 Battery +
= L |
1123 4 485-A
MS6-40, 60, 80 flange B1/B4 motor
MS5-40, 60, 80 flange SO1 motor 4156 Z 48?‘]3
8 7 5V
8 GND
9 /
No. Definition
1 Shielded cable
O @ 2 Battery +
MS5-40, 60, 80 flange S02 motor ONONO) i B:g;z
ONO) 5 485-B
6 5V
7 GND
No. Definition
1 GND
O @ 2 Battery +
MS6-60, 80 flange B2 motor @ @ @ 3 Battery -
4 485-A
® O 5 485-B
6 5V
7 Shielded cable
No. Definition
2 5 1 5V
o 2 GND
MS6-40, 60, 80 flange B3 motor N H : 3 Battery +
S : 4 Battery -
S [¢]
Front outlet 5 485-A




“0 7 6 485-B
=
[} .
! " 7 Shielded cable
Back outlet
No. Definition
1 Shielded cable
2 /
MS6-180 flange B2 motor 3 485-A
MS5-110, 180 flange SO1motor 4 485-B
MS-110, 130 flange absolute type motor > /
6 GND
7 Battery -
8 5V
9 Battery +
No. Definition
1 /
2 5V
o 3 GND
MS6-100, 130 flange motor 2 @ 4 485-A
’ © © 0 5 485-B
MS5-130 flange motor . Batiory
© 0 0O Ly
7 Battery -
8 /
9 /
10 Shielded cable

Battery box description:

(1) The encoder including the cable definition of battery +, battery- is for the absolute motor, and the non-absolute
motor cable has no such pin.

(2) Only the cable of absolute value motor has external battery box, which contains a 3.6V/2.7Ah large capacity
battery, and has the function of replacing batteries when power on. The using life is more than two years. Please
refer to chapter 5.6.2 change battery.

B Power cable

(1) Pin definition of power cable on servo driver side

Pin definition
Suitabl del C tor pi
uitable mode onnector pins Color Definition
Brown U
all MS5 series motor Black v
MS6 series B1,B2 motors Blue w
Yell
ellow PE
green
~ Color Definition
g Brown U
. r Black A%
all MS5 §erles . Blue W
MS6 series B1, B2 ,B4 motors
Yellow PE
green

10



(2

Color Definition
Red U
White \
MS6 series B3 motors Black A\
MS6G series motors Yellow PE
green
Blue BK+
Brown BK-
Power cable connection on motor side
. . Pin definition
Suitable model Connector pins No. Definition
- 1 U
MS6-40, 60, 80 flange B1, B4 motor 112 2 W
MS5-40, 60, 80 flange SO1 motor 3 ) 4 3 \Y
4 4 PE
MS6-40, 60, 80 flange B1,B4 brake No. Definition
motor T 1 BK+
MS5-40, 60, 80 flange SO1 brake E
2 BK-
motor
No. Definition
1 PE
® @ ) U
MS5-40, 60, 80 flange SO2 motors @ ® O 3 \%
3 4 W
@ 5 BK+
6 BK-
— No. Definition
A0 1\\ 1 U
MS6-40, 60, 80 flange B2 motor (< 2 w
(2) '-\f)/_/ 3 v
- L
" 4 PE
No. Definition
1 U
2 \\
MS6-40, 60, and 80 flange B2 brake 3 N
motors 2 PE
5 BK+
6 BK-
No. Definition
1 \\
2 \Y
3 U
4 PE
MS6-40 flange B3 motors 5 BK+
6 BK-
No. Definition
1 U
2 \Y
MS6-60, 80 flange B3 motor 3 \
4 PE
Front outlet A BK+
B BK-

1




. . Pin definition
Suitable model Connector pins No. Definition
. I
I/} .'“-1%’ =t
M) =
\e>
1
Back outlet
MS6-100, 130,180 flange non No. Definition
medium inertia non brake motors ©) 1 PE
MS5-110, 130, 180 flange non brake ©) ©) 2 U
motors 0) \
MS-110, 130 flange non brake
4 W
absolute type motors
No. Definition
1 PE
i ©JO, 2 >
MS6G-110, 130  flange  medium 3 v
inertia non brake motors @ @
4 W
1 PE
MS6-100,130 flange non medium O 0O 2 U
inertia with brake motor 3 \Y
MS5G-130 flange medium inertia with ® O 06 4 \
brake motor 5 BK+
& @ 6 BK-
7 /
No. Definition
1 U
MS6G-110, 130 flange medium inertia @ @ 2 \
brake motor Q ) 3 W
MS6, MS5-180 flange brake motor © e 4 PE
A BK+
B BK-

Brake pins:

The cable including pin BK+, BK- is used for the brake motor. The cable of the non-brake motor has no BK pins.

1.4 Selection of regenerative resistance

When the servo motor is driven by the generator mode, the power returns to the servo amplifier side, which is
called regenerative power. The regenerated power is absorbed by charging the smooth capacitor of the servo
amplifier. After exceeding the rechargeable energy, the regenerative resistance is used to consume the regenerative
power.

The servo motor driven by regenerative (generator) mode is as follows:

»  The deceleration stop period during acceleration and deceleration operation.
»  Running vertically and axially.
»  When the external load drives the motor to rotate.

12



Servo driver model

Regenerative resistance connection terminals

DS5P-ooPo-PTA

(1) Use the built-in regenerative resistor, short P+ and D terminals, P+ and C
disconnect.

(2) 3kW and below use external regenerative resistor, connect the regenerative resistor
to P+ and C terminals, remove P+ and D short wiring, P0-25= power value, P0-26=
resistance value. 5.5kW~7.5kW use an external regenerative resistor to connect the
regenerative resistor to the P+ and PB terminals, P0-25= power value, P0-26=
resistance value.

The following table is the recommended specifications of external regenerative resistance for each type of motor.

. External
. External regenerative .
o . Rmin . regenerative
. Built in braking . resistance .
Servo driver model . (Not less than this resistance
resistor (Recommended
value) ) (Recommended
resistance value)
power values)

DS5P-20P1-PTA /
DS5P-20P2-PTA y 50Q 50Q-100Q Above 200W
DS5P-20P4-PTA / 40Q 40Q-100Q Above 500W
DS5P-20P7-PTA / 40Q 40Q-100Q Above 600W
DS5P-21P0-PTA 80W45Q 35Q 35Q-75Q Above 800W
DS5P-21P5-PTA 80W50Q
DS5P-22P3-PTA 80W50Q 300 306-500 Above 1000W
DS5P-22P6-PTA 80W50Q 25Q 250Q-50Q
DS5P-41P0-PTA 80W100Q 120Q 120Q-150Q Above 800W
DS5P-41P5-PTA 80W100Q 75Q 75Q-120Q Above 1000W
DS5P-42P3-PTA 8OW60Q 55Q 55Q-75Q Above 1000W
DS5P-43P0-PTA 80W60Q 50Q 50Q-75Q Above 1200W
DS5P-45P5-PTA / 25Q 250Q-65Q Above 2000W
DS5P-47P5-PTA / 220 220Q-50Q Above 2500W

Note:

(1) The smaller the resistance is, the faster the discharge will be, but the smaller the resistance is, the easier the

breakdown resistance will be. Therefore, please close to the the lower limit but not be less than the lower limit

when choosing the type.

(2) When wiring, please use high-temperature flame-retardant wire, and the regenerative resistance surface can't

contact with the wire.

13



2 Installation of servo system
2.1 Servo driver installation

2.1.1 Installation site

& Please install it in the installation cabinet without sunshine or rain.

¢ Don't use this product near corrosive and flammable gas environments such as hydrogen sulfide, chlorine,
ammonia, sulfur, chlorinated gas, acid, alkali, salt, etc.

¢ Don't install in high temperature, humidity, dust, metal dust environment.

& No vibration place.

2.1.2 Environment condition

Item Description
Use ambient temperature -10~40°C
Use ambient humidity 20~90%RH (no condensation)
Storage temperature -20~60°C
Storage humidity 20~90%RH (no condensation)

2.1.3 Installation standard
Be sure to comply with the installation standard in the control cabinet shown in the figure below. This standard is
applicable to the situation where multiple servo drivers are installed side by side in the control cabinet (hereinafter

referred to as "when installed side by side").

B 3kW and below driver installation standard

Fan Fan
e S . VoS N | above 50mm
L 1 —
ot B

Tﬁ'ﬂ
b oa
Tﬂﬁ‘

L

- above

30mm

above 10mm

14



B 5.5/7.5kW driver installation standard

Fan Fan

)
)
)
)

i el

E
gecign.) |
F_ "]

|

[Lzi=t
[L==1
(s

3

= 4=

1]

bove 40 above above above
b 40mm 40mm 40mm

NI JAOQE

B Servo Drive Orientation

When installing, make the front of the servo drive (the actual mounting surface of the operator) face the operator
and make it perpendicular to the wall. For drivers with regenerative resistors at the bottom, pay attention to the
heat dissipation of the mounting surface to avoid overheating of the drive and causing fire.

B Cooling

As shown in the figure above, allow sufficient space around each servo drive for cooling by cooling fans or
natural convection.

B  Side-by-side Installation

When install servo drives side by side as shown in the figure above, make at least 10mm between and at least
50mm above and below each servo drive. Install cooling fans above the servo drives to avoid excessive
temperature rise and to maintain even temperature inside the control panel.

B Environmental Conditions in the Control Panel

Servo driver working ambient Temperature: -10~40 °C
Humidity: 90%RH or less

Vibration: 4.9m/s?

Condensation and Freezing: None

Ambient Temperature for Long-term Reliability: 50°C maximum

L 2R 2K 2R 2R 4
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2.2 Servo motor installation

MSS5, MS6 series servomotors can be installed either horizontally or vertically. The service life of the servomotor
can be shortened or unexpected problems might occur if it is installed incorrectly or in an inappropriate location.

Follow these installation instructions carefully.
A CAUTION

1. The end of the motor shaft is coated with antirust. Before installing, carefully remove all of the paint using a
cloth moistened with paint thinner.
2. Avoid getting thinner on other parts of the servo motor.

Antirust

2.2.1 Environment condition

When used in places with water droplets or oil droplets, the protection effect can be achieved through the
treatment of motors. However, in order to seal the through part of the shaft, please specify the motor with oil seal.
Connectors should be installed downward.

Through part of the shaft

-V

MS series servo motors are for indoor use. Please use them under the following installation conditions:

Item Description
Use ambient temperature -10°C~40°C (no freeze)

Use ambient humidity 20%~90%RH (no condensation)
Storage temperature -20°C~60°C

Storage humidity 20%~90%RH (no condensation)

P65 (MS5 motor, MS6 non 40/60/80 flange motor)
Protection level IP66 (MS6-40/60/80 flange motor)
1P67 (MS6-B3, MS6G motor)

16




2.2.2 Installation cautions

Item

Description

Antirust treatment

@ Before installation, please wipe the "rust-proof agent" of the extension end of

the servo motor shaft, and then do the relevant rust-proof treatment.

Encoder cautions

@ [t is forbidden to impact the extension end of the shaft during installation,

otherwise the internal encoder will be broken.

€ When the pulley is installed on the servo motor shaft with keyway, the screw
hole is used at the end of the shaft. In order to install the pulley, the
double-headed nails are inserted into the screw holes of the shaft, the washer is
used on the surface of the coupling end, and the pulley is gradually locked with
the nut.

@ For the servo motor shaft with keyway, use the screw hole at the end of the
shaft to install. For shaft without keyway, friction coupling or similar methods
are used.

€@ When the pulley is dismantled, the pulley mover is used to prevent the
bearing from being strongly impacted by the load.

€ To ensure safety, protective covers or similar devices, such as pulleys
installed on shaft, are installed in the rotating area.

€ When installing the servo motor, make it conform to the centering accuracy
requirement shown in the picture below. If the centering is inadequate, vibration
will occur, and sometimes the bearing and encoder may be damaged. When
installing the coupling, please don't directly impact the motor shaft, otherwise
the encoder installed on the opposite side of the load shaft will be damaged.

The maximum and minimum deviations are less than 0.03mm
(rotated with the coupling) measured at four locations in a circle.

Centering N S——
T 5| |
3 L~ The maximum and minimum deviations are
T less than 0.03mm (rotated with the coupling)
measured at four locations in a circle.
Ir'lstall.atlon @ Servo motor can be installed in horizontal or vertical direction.
direction
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When using in places where water droplets are dropping, please use it on the
basis of confirming the protection level of servo motor (except for the
shaft-through part). When oil droplets will drip into the shaft-through part,
please specify the servo motor with oil seal.

Oil  and  water | Conditions for use of servo motors with oil seals:

solutions @ Make sure the oil level is below the lip of the oil seal when using.

@ Please use the oil seal to keep the splash of oil droplets in good condition.
@ When the servo motor is installed vertically upward, please pay attention not
to oil accumulation on the lip of the oil seal.

€ Don't "bend" or apply "tension" to the wire, especially the core of the signal

Stress state of cable | line is 0.2mm or 0.3mm, very thin, so when wiring (using), don't make it too
tight.

[tem Description

For the connector part, please pay attention to the following items:

€ When connecting the connector, please make sure that there is no foreign
matter such as garbage or metal sheets in the connector.

@ When connecting the connector to the servo motor, it is necessary to connect
the connector from the side of the main circuit cable of the servo motor first, and
the grounding wire of the main cable must be connected reliably. If one side of
the encoder cable is connected first, the encoder may fail due to the potential
difference between PE.

P ing of . .
rocessing o @ When wiring, please make sure that the pins are arranged correctly.

Connector Part ) i )
@ Connectors are made of resin. Don't apply shock to avoid damaging the

connector.

@ When carrying out the operation under the condition that the cable remains
connected, it is necessary to grasp the main body of the servo motor. If only the
cable is seized for handling, it may damage the connector or pull the cable off.

@ If bending cable is used, full attention should be paid to the wiring operation
and stress should not be applied to the connector part. If the stress is applied to
the connector part, the connector may be damaged.

2.2.3 Installation environment

¢ Don't use this product near corrosive and flammable gas environments such as hydrogen sulfide, chlorine,
ammonia, sulfur, chlorinated gas, acid, alkali, salt, etc.

¢ In places with grinding fluid, oil mist, iron powder, cutting, etc., please choose motor with oil seal.

¢  Aplace away from heat sources such as stoves.

¢ Don't use motor in enclosed environment. Closed environment will lead to high temperature and shorten
service life of motor.
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2.3 Servo cable installation

DSS5 series servo motor adopts communication encoder, which may cause uncertain influence due to improper use
and environmental factors. When installing power cable and encoder cable, please pay attention to the following
instructions.

2.3.1 Cable selection

Our regular cable materials include ordinary cable and high flexible cable. The adapter cable connector for motors
with 80 flange or less is divided into aviation plug and amp plug. The adapter cable connector for motors with 80
flange or more is aviation plug.

The cable selected by the customer needs to define the operating conditions on site.

If the cable is used in general occasions, please select the cable from other manufacturers (2.3.2 Xinje cable
specification) in strict accordance with the specifications given by Xinje. If the cable is used in unconventional
occasions, please select the cable according to the actual working conditions to be superior to the existing
specifications of Xinje.

1. In normal situations, the following points should be noted:

& For pulse command signal cable, please ensure wiring less than 3m.

&  The encoder cable shall be within 20 meters. It is recommended to select special cable if it is more than 20
meters. The wire diameter of encoder cable depends on the length of encoder cable used on site. The longer
the cable is, the greater the wire resistance is, and the more severe the voltage attenuation or signal distortion
is, which is likely to cause pulse loss or no signal can be detected. Therefore, in general, the customized
special cable should be selected if it is more than 20 meters.

&  The power cable diameter depends on the current condition of the motor. Generally, the wire diameter is 1/10
of the maximum current of the motor. For example, the maximum current of the motor is 60A, and the wire
diameter of 6mm? is selected.

& In case of interference, it is necessary to separate strong and weak current. It is recommended to separate
power cable from encoder cable and signal cable.

&  Ensure the correct grounding of servo driver and servo motor. The grounding resistance is not more than 4Q,
and the grounding depth is more than 2m. It is recommended to use 4*40 angle galvanized steel or 40mm
diameter galvanized steel pipe.

& If the customer makes the wire by himself, the cable specification please refer to (2.3.2 Xinje cable
specification) , the welding reliability shall be ensured when making the wire to avoid false welding, bridge
connection, wrong welding, missing welding, etc., and the continuity of both ends of the cable can be tested
after the welding is completed.

2. In unconventional occasions, the following items shall be noted:
(1) Occasions of dragging and bending cables

¢ Don't bend the cable or bear the tension. As the core diameter of signal cable is only 0.2mm or 0.3mm, it is
easy to break, please pay attention to it when using.

&  When the cable needs to be moved, please use flexible cable. Ordinary cable is easy to be damaged after
long-term bending. Small power motor (motor below 80 flange) with its own cable can't be used for cable
movement.

& When using cable protection chain, please ensure that:

(1) The bending radius of the cable is more than 10 times of the outer diameter of the cable.

(2) The wiring in the cable protection chain shall not be fixed or bundled, only the two immovable wires end in

the cable protection chain shall be bound and fixed.

(3) Don't twist the cable.

(4) The duty cycle in the cable protection chain shall be less than 60%.

(5) Don't mix the cables with too big difference in appearance. The thin wire will be broken by the thick wire. If it

is necessary to mix the wiring, partition device is arranged in the middle of the cable.
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End of
cable

(2) Greasy and humid occasions
& Itis recommended to select cable with aviation plug as connector instead of AMP interface cable.
& It is necessary to make corresponding protection (glass glue/insulating cloth binding, etc.) for the used AMP
interface cable on site.
& Use special cable.

(3) Interference, high current / high power occasions (such as welding equipment)
&  The motor is properly grounded.
& High current equipment shall be grounded separately.
¢ Reasonable wiring. Such as separation of strong and weak current cables.
& Use metal shielding layer to shield, add magnetic ring to the encoder cable to resist interference.

(4) Low / high temperature
& Select cables (special cables) that meet the use conditions.
2.3.2 Xinje cable specification

1. Material composition of Xinje cable
Cross section of cable (encoder, power cable), corresponding introduction of wire skin material, wire diameter,
wire core material shielding material, etc.

shield sleeve material PVC

insulation material PVC ; insulation material PVC

yellow wire is ground wire: same fo ’ h ]
Wire diameter material: bare copper

other wire diameter or smaller
Unit: mm2&AWG

normal power cable

: High quality NBR mixed
. . special mixed PVC high flexible

° Wire diameter material: bare copper
Unit: mm2&AWG

Nonwoven wrap, overlap=20%

Filling: cotton thread or others
yellow wire is ground wire: same to

other wire diameter or smaller

high flexible power cable

shield sleeve material PVC

insulation material PVC Weave 1. density >88%

ed black wire di ter 0.3mm?2
s e DA e 2. material; tinned soft tin wire

tinned copper wire
blue green twisted pair diameter aluminum foil
0.2mm? tinned copper wire

normal encoder cable



Filling: cotton thread

twisted pair 0.2mm? bare copper wire

insulation material PVC

2. Cable diameter specification

or others

>0,
0

high flexible encoder cable

shield sleeve material: oil resistance PVC

Weave 1. density =88%

2. material: tinned soft tin wire

MNonwoven wrap, overlap=20%

Encoder cable diameter Power cable diameter
Length Flange Tvpe Overall cable| Individual cables Type Overall cable | Individual cables
P diameter(mm)| Diameter (mm?) yp diameter(mm)| Diameter (mm?)
. Normal/
80 flange | Ordinary | 5 g/ 4 high 7.2/7.0 4%0.75mm?
and below | without -
flexible
battery box
110,130 | /With Normal/
i 6.2/6.2 high 9.4/9.6 4* 1 mm?
20m and| flange |battery box :
flexible
below 3P*0.2mm?
180 flange Normal/
& high 11.4/11.9 4*2mm?
2.9kW\3kW . :
High 6.2 flexible
Above 180 | flexible ) Normal/
flange high 14.5/15.6 4*6mm?
3kW flexible
25m, | 180 flange | Normal 2P0, 2mm*+1P*0.3
high 7.8/6.8 / / /
30m | and below ; 4mm?
flexible
3. Cable performance specification
Performance Normal cable High flexible cable
Ordmary. temperature 20°C~80°C 20°C~80°C
resistance
Encoder cable withstand 1000V /min 1000V /min
voltage
Power cable withstand 3000V/min 3000V/min
voltage
Bending Travel <10m, 7.5*D. Travel <<10m, 7.5*D.
) radius Travel >10m, 10*D. Travel >10m, 10*D.
Mobile Bendi Travel <10m, >3 mill;
installation re:irslt;rrllfe Travel <<10m, >1 million times. rave timn;’s_ mithon
times Travel 210m, 22 million times. Travel >10m, >5 million times.
. leeq Ben(.ilng 54D 54D
installation radius

Note: D represents the finished product cable diameter.
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2.4 Servo driver dimension

B DS5P-20P1, 20P2, 20P4, 20P7-PTA Unit: mm
70. 2 ‘ 165. 7 ‘ %‘ 59 5.5
TXINIE Y [ T ] H ,W,

8
R Lo
o
— b LO
o D~
2 q —
® 7 L L i i ﬁmmommﬁ
B DS5P-21P0, 41P0, 41P5-PTA Unit: mm
<,
60 ‘ 173 N
| | 55 . 50 -5
X [ = R Y
g 7N\
0 0
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= : = (e}
1EE 2 = 0
A= i
il [ }
E L It
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B DS5P-21P5, 22P3, 22P6, 42P3, 43P0-PTA Unit: mm
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7
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B = ; - } 0 @Qﬂ)'
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B DS5P-45P5-PTA, DS5P-47P5-PTA Unit: mm
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2.5 Servo motor dimension

¢ 40 series motor installation dimensions Unit: mm

MS5 motor

2 dl—
s 7 ]15.5
0 &:m
6.2-0.1 | 25+0.5
LA+1
Mot: del Inertia level
otor mode Normal With brake nertia feve
MS5S-40STE-Co003000-20P1-S01/S02 89.5 119 Low inertia
4 MS6 motor
[ [o.06[a]— [ ] —
. ~To.02]A T %
g 5 L] — A
— 1l
3
[O1%6 0¢]4)- @ 25 LA
2 \@@% 740
97
6.2
LA+1 .
Motor model Normal With brake Inertia level
MS6H-40Co30Bo1-20P1 91 122.9 High inertia
72.55
1 - & 2-04.6
0.06[A - .
nmi|
A ]0.02]A ﬁ, oo (2)46\ ot ﬂ_r\L \1
% < L - NN ( e \
S st 15 T\ :
k g T Bl g‘
L 35)7 LA 140
LA+1 .
Motor model Normal With brake Inertia level
MS6H-40Co30Bo3-20P1 79.4 112 High inertia

24



& 60 series motor installation dimensions

L 4

Unit: mm

MS5 motor
T .%
; /—/@E){@)
P
= g — ,/® b g0
. Rl ° | \
oo o 2 1. 20 = \ /
LD‘ gj\% 24 i k
7 - Q i
e 30+0.5 LA S—
0 a60
5 ! .
LA+1 :
Motor model Normal With brake Inertia level
MS5S-60STE-Co00630Bo-20P2-S01/S02 79 114 Low inertia
MS5S-60STE-Co01330Bo-20P4-S01/S02 99 134
MS5H-60STE-Co00630Bo-20P2-S01/S02 91 126 Hich inertia
MS5H-60STE-Co01330Bo-20P4-S01/S02 111 146 &
MS-60STE-T01330-20P4-D01 145 189 -
MS6 motor
[ee]
S
A4 -
21
o
LA+1 )
Motor model Normal With brake Inertia level
MS6H-60Co30Boo-20P4 119 151 High inertia
MS6S-60Co30Boo-20P4 107 139 Low inertia
MS6H-60Ca30Boo-20P2 90 121 High inertia
. 90. 55
~l 61.75
[ Jo.08]4]
| oo oo
A-A FQ Alo.oz[af| ¥ I =
1 = = — |
g‘i‘@& s
3 !
Eé% Y i
T 30 LA
LA+1 :
Motor model Normal With brake Inertia level
MS6H-60Co30Bo3-20P2 76.4 99.15 High inertia
MS6S-60Co30Bo3-20P4 98.4 121.15 Low inertia
MS6H-60Co30Bo3-20P4 98.4 121.15 High inertia
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- B T 7@ OO
/;o‘oa j: =
B } £
3 -
30 LA
LA+1 .
Motor model Normal With brake Inertia level
MS6H-60CM30Bo4-20P4 80.2 106.95 High inertia
¢ 80 series motor installation dimensions Unit: mm
¢ MSS5 motor
Zi
=
siell==
S 2125
REA)
SRR
Ogi% 35+0.5 3 18]
0
15,5-0, 1
LA+1 .
Motor model Normal With brake Inertia level
MS5S-80STE-Cn02430Bo-20P7-S01/S02 107 144 Low inertia
MS5S-80STE-Cu03230Bo-21P0-S01/S02 128 165
MS5H-80STE-Co02430Bo-20P7-S01/S02 119 156 Hich inertia
MS5H-80STE-Co03230Bo-21P0-S01/S02 140 177 &
MS-80ST-T02430Bo-20P7 151 199
MS-80ST-T03520Bo-20P7 179 219 )
4 MS6 motor
D
| 5|
=[e
ST | [
A '251; jg 0
i
3 3 :
LA
LA+1 .
Motor model Normal With brake Inertia level
MS6S-80Co30Boo-20P7 117 150 Low inertia
MS6S-80Co20Boo-20P7 127 160
MS6H-80Co30Boo-20P7 124 157 Hich inerti
MS6H-80C120Bon-20P7 149 182 ghmnertia
MS6S-80TL30B1-20P7 117 - Low inertia
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67. 05 ‘ \ 4-06. 50
[ Jo.06[aF~ g‘% ’#}_‘_‘
| [T
[ #]0.02]A] 1’7 2?‘ g)f‘
%6“% . Y | -
Ss
25
i il ‘
] 090/ -
35~ 1718
LA
LA+£1 .

Motor model Normal With brake Inertia level
MS6S-80Co30Bo3-20P7 107.1 132.1 Low inertia
MS6H-80Ca30Bo3-20P7 107.1 132.1 High inertia
MS6S-80Co30Bo3-21P0 117.6 142.6 Low inertia
MS6H-80Co30Bo3-21P0 134 159 High inertia

| = |
AA m 4)
_ M5710 ffqo
Zo% L%ﬁ
15. 50 35 LA
LA+£1 .
Motor model Normal With brake Inertia level
MS6H-60CM30Bo4-20P7 89.2 121.1 High inertia
B 100 series motor installation dimensions Unit: mm
139.5
92.5
AN
‘ | ey 5 429
] ] = < 0115
2 10,03 A =]
Q =l 2 jF 8
==
32_] ] )
H |
M 5L 12
[O[Fo- 061} 45 LA
18 -
LA+£1
Mot del Inertia level
otor mode Normal With brake nertia feve
MS6S-100Co30B2-21P5 154.5 183
MS6S-100CS/CM30Bo2-21P0 138.5 164 Low inertia
MS6S-100TL30Bo2-21P0 144.2 169.7
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110 series motor installation dimensions Unit: mm

2
S
= 2.5 | 40
IS G| L2
o@? %@@)
12
5011 5540.5 LA all0
LA+1
M | Inertia level
otor mode Normal With brake nertia leve
MS5S-110ST-Cu03230Bo-21P0-S01 157 205
MS5S-110ST-TL03230Bo-21P0-S01 157 205
MS5S-110ST-Ca04830Bo-21P5-S01 166 214 Low inertia
MS5S-110ST-TL04830Bo-21P5-S01 166 214
MS5S-110ST-Co06030Bo-21P8-S01 181 229
MS-110ST-TL06030Bo-21P8-S01 181 229
MS-110ST-T04030B-21P2 157 205 -
MS-110ST-T05030B-21P5 166 214
ﬂ B
(O] @0.02]4]
A]0.02]] 1 . 109 g
= || i ._JN g 2130
s —— |2
BB =
21 2 — -
R N | —==|
42.5 —
[
L [o.05]» - 10 A 0110
S I
LA+1
M | Inertia level
otor mode Normal With brake nertia leve
MS6G-110CSa30Bo2-21P5 132.5 - Medium
MS6G-110TL30B2-01P5 149 - inertia
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B 130 series motor installation dimensions Unit: mm
4 MSS5 motor
2
o Sl—
2.5 40
0 5[ |18
18501 [ 57+0.5 LA
LA+1 Inertia
Motor model Normal | With brake LB level

MS5G-130STE-Co05415Bo-20P8-S01 117.5 147.5
MS5G-130STE-TL05415Bo-20P8-S01 134.5 164.5
MS5G-130STE-Co07220Bo-21P5-S01 133.5 163.5
MS5G-130STE-Co07220Bo-41P5-S01 133.5 163.5
MS5G-130STE-TL07220Bo-21P5-S01 149.5 179.5
MS5G-130STE-TL07220Bo-41P5-S01 149.5 179.5
MS5G-130STE-Col11515Bo-21P8-S01 159.5 189.5
MS5G-130STE-Col11515Bo-41P8-S01 159.5 189.5 .
MS5G-130STE-TL11515B0-21P8-S01 176.5 206.5 12.5 hﬁfsr‘t‘gn
MS5G-130STE-TL11515Bo-41P8-S01 176.5 206.5
MS5G-130STE-Col14615Bo-22P3-S01 180.5 211.5
MS5G-130STE-Co14615Bo-42P3-S01 180.5 211.5
MS5G-130STE-TL14615Bo-22P3-S01 197.5 227.5
MS5G-130STE-TL14615Bo-42P3-S01 197.5 227.5
MS5G-130STE-Co07330Bo-22P4-S01 133.5 163.5
MS5G-130STE-TL07330Bo-22P4-S01 149.5 179.5
MS5G-130STE-Co10025Bo-22P6-S01 159.5 189.5
MS-130ST-T10015Bo-21P5 205 264
MS-130STE-T07730Bo-22P4 205 264 14 -
MS-130ST-TL10025Bo-22P6 209 290
MS-130ST-TL10030co-43P0 225 284 15 -

0110n7
022h6
d——J:T£°

40

5740.5
LA+1 :
Motor model Normal With brake Inertia level
MS5G-130STE-Co06025Bo-21P5-S01 123.5 153.5 Medium
MS5G-130STE-Col10015Bo-21P5-S01 146.5 176.5 inertia
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4 MS6 motor

-8B 67‘1})3. 25
N
[T :
FTo.03[1 :; =
= @J_‘_‘—H >
Sae=l
==Y 40 ] |
575 LA
-~
LA+1 .
Motor model Normal With brake Inertia level
MS6H-130Co15B02-20P8 126 156
MS6H-130Co15B02-40P8 126 156
MS6H-130TL15B02-20P8 142 172
MS6H-130TL15B02-40P8 142 172
MS6H-130Co15Bo2-41P3 148 178
MS6H-130TL15Bo2-41P3 164 194
MS6H-130Co20Bo2-21P5 148 178
MS6H-130TL20Bo2-21P5 164 194 High inertia
MS6H-130Co15Bo2-21P8 175 205
MS6H-130Col15B02-41P8 175 205
MS6H-130TL15B02-21P8 191 221
MS6H-130TL15B02-41P8 191 221
MS6H-130Co15Bo2-22P3 195.6 225.6
MS6H-130Co15Bo2-42P3 195.6 225.6
MS6H-130TL15Bo2-22P3 211.6 241.6
MS6H-130TL15Bo2-42P3 211.6 241.6
4-29
) {} = 145
6 6l 12 5 %F 1
s € 17 )
40
5
5540. 5
LA+£1 .
Motor model Normal With brake Inertia level
MS6G-130Co25Bo2-01P0 119.5 148.5
MS6G-130TL25Bo2-01P0 136 165
MS6G-130Co20Bo2-01P5 133.5 162.5
MS6G-130TL20Bo2-01P5 150 179 Medium
MS6G-130Col15Bo2-o01P5 151.5 180.5 inertia
MS6G-130TL15Bo2-01P5 168 197
MS6G-130Col5En2-02P3 181.5 210.5
MS6G-130TL15Eo2-02P3 198 227
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167

130
e 2 _ = /4 - 29
[l {1 =yl (= o145

58 2 17

2 X - - T fj )

g ° <,Jf0 | e—| i ! /

5 ‘ 2 ‘ &= ¥/§£,
20 L [©]0.06]A] L 55 LA 0130
LA+1 .

Motor model Normal With brake Inertia level
MS6G-130Col5Bo2-02P3 181.5 210.5 Medium
MS6G-130TL15Bo2-02P3 198 227 inertia

B 180 series motor installation dimensions Unit: mm

4 MSS5 motor

P 114. 3h7

[ae) ©
< & 1 |51
[e¥e)
= u
3 20
79+0. 5 LA
LA+1 .
Motor model Normal With brake Inertia level
MS5G-180ST-TL1901500-42P9-S01 221 303 Medium
MS5G-180ST-TL2801500-44P4-S01 247 329 inertia
= 2]
g
- SE ) e— =
OV B 1
|
3 20
1134+0.5 LA
LA+1 .
Motor model Normal With brake Inertia level
MS5G-180ST-TL3501500-45P5-S01 277 359 Medium
MS5G-180ST-TL4801500-47P5-S01 308 390 inertia
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4 MS6 motor

195
132
-
[CQIEXTE d iJ\Lo ~
= S
g fmn S
= ST 65 |
3L 0
79 20 1A
LA+1 .
Motor model Normal With brake Inertia level
MS6H-180Co15Bo2-43P0 215 255
MS6H-180TL15Bo2-43P0 215 255 C
High inertia
MS6H-180Co15Bo2-44P4 247 287
MS6H-180TL15B02-44P4 247 287
249
186
(L0174
el VT e
P o~ Q) VY= =
= =
= =T 96 |
7 3
37
13 19 qp
LA+1
1 Inertia level
Motor mode Normal With brake nertia leve
MS6H-180Co15Bo2-45P5 269 309
MS6H-180TL15Bo2-45P5 269 309 C
High inertia
MS6H-180Ca15Bo2-47P5 325 365
MS6H-180TL15B02-47P5 325 365
305
242
- A
ﬁ
L] BE:
_[E l—{ﬂ\o.ox\.\\ W g
- S
= 65
43l
79 20 LA
LA+1
1 Inertia level
Motor mode Normal With brake nertia leve
MS6H-180CS/CM15Ec2-45P5 269 309 Hich inertia
MS6H-180CS/CM15E02-47P5 325 365 £
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3 Servo system wiring

Servo driver interface wiring recommended wire, as shown in the following table:

Power cable- UVW power Encoder Ground
Servo driver model . ) cable-diameter cable-diameter cable
diameter mm ) ) ,
mm mm -mm
DS5P-20P1, 20P2, 20P4, 20P7-PTA 0.75 0.75 0.2 0.75
DS5P-21P0, 21P5, 22P3, 22P6,
41P0, 41P5, 42P3, 43P0-PTA 2.0 2.0 0.2 2.0
DS5P-45P5, 47P5-PTA 6.0 6.0 0.2 6.0

Note:

(1) Please don't cross power wires and signal wires from the same pipeline, nor tie them together. When wiring,
please keep the power wire and signal wire more than 30 cm apart.

(2) For the signal wire and the feedback wire of the encoder (PG), please use the multi-stranded wire and the
multi-core stranded integral shielding wire.

(3) For wiring length, the longest instruction input wire is 3m and the longest PG feedback wire is 20m.

(4) Even if the power supply is off, there may still be a high voltage in the servo unit. Please don't touch the power
terminal temporarily (10 minutes).

(5) Don't turn ON/OFF power frequently. When the ON or OFF power supply needs to be repeatedly connected,
please control it less than once in 2 minutes. Because of the capacitance in the power supply of the servo driver, a
large charging current (charging time of 0.2 seconds) will flow through when the power supply is ON. Therefore,
if the ON/OFF power supply is frequently used, the performance of the main circuit components in the servo
driver will be degraded.
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3.1 Main circuit wiring

3.1.1 Servo driver terminal arrangement

The following uses 750W or below drives as an example:

—
&
A
power supply g
power output
regenerative B
resistance LAl
& |
o

o3
| ox

B

S

CN3: RS2131 port

[EEEREEER)

CNO: IO terminals

11

CN1: Profinet port

CN2: encoder

i

3.1.2 Main circuit terminal

mterface

B DS5P-20P1-PTA, DS5P-20P2-PTA, DS5P-20P4-PTA, DS5P-20P7-PTA

External regenerative
resistor

- Terminal Function Explanation

‘e LN | Powersupplyinputof | o shase AC 200~240V, 50/60Hz

Feer main circuit

. Tésl ° Vacant terminal -

: :g: Connect the motor

w| e | U, VW Motor terminals Note: the ground wire is on the terminal, please
4 :gl check it before power on!

ol I6D) Inte':rnal regenerative Short P+ and D, disconnect P+ and C

o[ I€pl i resistor

alt P+,D,C Connect regenerative resistor between P+ and C,

disconnect P+ and D, P0-25= power value, P0-26=
resistor value
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B DS5P-21P0-PTA, DS5P-21P5-PTA, DS5P-22P3-PTA, DS5P-22P6-PTA

Terminal Function Explanation
Single/three phase AC200~240V, 50/60Hz
Power supply input of | (If single-phase power supply, please connect L1/L3,
L1,L2,L3 L ..
main circuit otherwise it will affect the memory of parameters when
power off)
Internal regenerative )
. Short P+ and D, disconnect P+ and C
resistor
P+, D, C . Connect regenerative resistor between P+ and C,
External regenerative .
. disconnect P+ and D, P0-25= power value, P0-26=
resistor .
resistor value
. The real-time voltage of the bus can be measured,
P+, P- Bus terminal .
please pay attention to the danger
U, V, W, PE | Motor terminals Connect the motor
B DS5P-41P0-PTA, DS5P-41P5-PTA , DS5P-42P3-PTA, DS5P-43P0-PTA
Terminal Function Explanation
P ly i f
R.S. T OWer Supply Input of | o phase AC380~440V, 50/60Hz
main circuit
Int | ti
n (.srna fegenerative Short P+ and D, disconnect P+ and C
resistor
P+, D, C . Connect regenerative resistor between P+ and C,
External regenerative .
. disconnect P+ and D, P0-25= power value, P0-26=
' resistor .
resistor value
! . The real-time voltage of the bus can be measured,
W P+, P- Bus terminal .
please pay attention to the danger
PE
U, V, W, PE | Motor terminals Connect the motor

B DS5P-45P5-PTA, DS5P-47P5-PTA

Terminal Function Explanation
P ly input of
RS, T OWET SUPPIY TIPUL O 1 1 ree-phase AC380~440V, 50/60Hz
main circuit
‘ Internal regenerative .
. Short P+ and D, disconnect P+ and C
resistor
P+,D,C . Connect regenerative resistor between P+ and C,
External regenerative )
. disconnect P+ and D, P0-25= power value, P0-26=
: resistor .
resistor value
. The real-time voltage of the bus can be measured,
P+, P- Bus terminal .
please pay attention to the danger
U, V, W, PE | Motor terminals Connect the motor
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3.1.3 CNO, CN2 terminal

3.1.3.1 CNO terminal (5 IN 3 OUT)

750W and below drivers 1kW and up drivers
si1e CNO
0 si+||[ @ o il +24v
pi si1-||[ @ e Jil sot+
14 si2+|[® e Jil so1-
e si2-|[ @ e Jj so2+
- 13 [ J|so2-
. sia oo ]| sour
e | [ES] si5 |[[e e Ji|s03-

Name Explanation Name Explanation
SI1+ High speed SI+ +24V Input common terminal
SI1- High speed SI- SO1+ Output terminal
S12+ High speed SI+ SO1- Output terminal
SI2- High speed SI- SO2+ Output terminal
SI3 Input terminal SO2- Output terminal
S14 Input terminal SO3+ Output terminal
SIS Input terminal SO3- Output terminal

3.1.3.2 CN2 terminal

The terminals of the CN2 connector are arranged as follows (faced solder plates):

3.1.4 Communication port

B CNI (Profinet communication)

No. Definition
1 5V
2 GND
3 /
4 /
5 485-A
6 485-B
Pin Name Description
1 TX+ Data send +
2 TX- Data send -
3 RX+ Data receive +
4 - -
5 R R
6 RX- Datta receive -
7 R -
{ R R
Cover PE Shield

36




B (N3 (RS232 communication)

Pin Name Description
1 TXD RS232 send
2 RXD RS232 receive
) ) i ) 3 GND RS232 signal ground
Driver side-5-pin trapezoidal
interface Note: Please use the dedicated cable provided by XINJE
company.

RS232 port default communication parameters: baud rate 19200bps, data bit is 8-bit, stop bit is 1-bit, even parity.

Modbus station no.

) Default . .
Parameter Function . Range Modify Effective
setting
P7-10 Modbus station no. 1 1~255 Servo OFF Immediately

3.2 Classification and function of signal terminals

3.2.1 SI terminals

Please use a relay or an open collector transistor circuit to connect. When using relay connection, please select the
relay for small current. If the relay is not small current, it will cause bad contact.

Type Input terminal Function
Digital input SI1~SI3 Multifunctional input signal terminal
Defaulted assignment of input terminals
Terminal ST1 S12 S13 S14 S15
Function | undistributed undistributed HOME signal undistributed undistributed
Optocoupler (24V power supply, SI1,SI12) Relay type (24V power supply, SI1,S12)
Upper device servo driver Upper device servo driver
+24V Sl+ +24V, Sl+
el o ! el
Y Sl- E??\,,, |
R=3.3kQ
Y
COM2
Optocoupler (24V power supply, SI3, SI4, SI5) Relay type (24V power supply, SI3, SI4, SIS)
Upper device (PNP) servo driver Upper device (PNP) servo driver

oV +24V — oV +24V —
+ +24V Sl

R=3.3KQ
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Upper device (NPN)

servo driver

—

o=

+24V +24V
+
ov Sl
R=3.3KQ
Y2
COM2

=

Upper device (NPN) servo driver
+24V +24V —
e -
oV Sl
R=33KQ
Y2
COM2

Note: SI1, SI2 with +, - identification, SI3, SI4, SIS common end is "+24V" terminal.

(1) Among them, SI1/2 supports NPN and PNP connections. SI3/4/5 supports NPN or PNP connections (only one

can be used at a time).
(2) The maximum allowable voltage and current capacity of the open collector output circuit are as follows:

Voltage: DC 30V (Max)

Current: DC 50mA (Max)

3.2.2 SO output signal

Type Output terminal Function
Optocoupler output SO1~S03 Multifunctional output terminal
Defaulted assignment of output terminals
Terminal S0l SO2 S03
Function COIN/pos1t.1 onmng ALM/alarm Not distribute
completion
Optocoupler type Relay type
Servo driver upper device Servo driver upper device
+24V +24V
I —
VAN < [
SO1+ X3 — SO1+ X3
T < o1- coMm ma K SO1- coMm
ov ov

Note: SO1, SO2, SO3 are marked with +, -.

(1) SO1-, SO2-, SO3- can be connected together using the same COM, SO all support NPN and PNP connection.
(2) Maximum load current: All SO are 50mA output, support 24VDC, the maximum doesn't exceed 30VDC, so

the brake unit needs to be switched through the intermediate relay.
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3.2.3 Profinet communication

Profinet is a new Ethernet communication system, Profinet integrates the system based on Profibus, and can also
integrate other fieldbus systems. As an open architecture, Profinet supports line, star, tree, ring and other network
topologies, and can flexibly add or remove nodes as required. Its connection mode is shown in the following
figure:

upper device support profinet

B
-
L]

Profinet

ERLERARRERAE S

Rl ERAART AL

'F_;_.

Note: The process of communication transmission will inevitably be affected by the surrounding electromagnetic
environment, it is recommended that users use industrial grade CatSe network cables, can also be purchased in our
company.
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4 Operate panel

4.1 New driver debugging process
The debugging sequence of the new driver is shown in the following figure:

Check cable connections before
power-on

Ambient identification

v

Power on

v

In the test run mode, the single
servo motor is tested

v

Set parameters

v

Test run of servo motor unit
according to instructions

v

Connect the machinery for
operation

Gain adjustment

v

Real time operation

v

Stop

4.1.1 Check cable connections and surroundings before power-on

1. Confirm whether the power cable, encoder cable and motor of the servo drive and servo motor are connected
normally, and whether there is short circuit in the power supply. The part of the cable doesn't exert excessive
external force, and the bending degree of itself is within the tolerable range.

2. Whether the motor is installed correctly.

3. Whether the motor and the mechanical part of the displacement phenomenon.

4. Foreign objects such as metal shavings that may short-circuit signal cables and power cables don't exist in the
onsite environment.

4.1.2 Power on

Confirm whether the servo supply voltage is within the specified voltage range: the specified voltage range of
220V is 200V~240V. 380V specified voltage ranges from 380V to 440V.
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4.1.3 Empty shaft test run

When the servo motor is separated from the machine, try to use the trial operation mode at low speed to confirm
whether the servo motor is rotating correctly. The panel speed mode can be used to open and close the loop, or the
servo PC software XinjeServo Tuner can be used to jog operation.

B Panel speed jog operation

The following are valid only when the servo is not enabled (that is, the panel is bb).
F1-01 open loop test run through the panel:

pEC | 7] |: _
a R E
Long press Short press
_ ENTER ENTER _ _
— 1_ I _OC _ | oINe [T o
I Qi r O ™o Corl
F1-00 jog operation through the panel.
DEC | | T
Ein N
Long press Short press
ENTER ENTER
[| minl | _ | _ | N _ O
| 10 ™ 10y ™ 10U > o T

Press ENTER to enable the motor. In the enabled state, press INC to jog run forward, and DEC to jog run reverse.
Press STATUS/ESC to stop enabling the function and exit jog operation.

State Panel display State Panel display
. | _ I _ | _ I _ [
Idle display TN Forward run TN |
Enabled ( | B — —‘ Reverse run ( | B — —‘
display \__| 1l \___| 1| (!

Related parameters

Parameter Meaning ?;{?Ig[ Unit Setting range Change Effective
P3-18 JOG speed 100 lrpm 0~1000 Servo OFF At once

P3-18 is a speed configured for closed-loop jog operation, which only takes effect in two jog modes, and the other
normal control modes are invalid.

B Servo software XinjeServo Tuner speed jog operation

Open the servo upper computer software XinjeServo Tuner, set the P3-18 jog speed, select the "test run"/"jog run
"button, click"start", and realize the jog operation through the buttons on the interface.

i)

Fie(F] ToclT] Option{®)  HelplH)
4] Communication  {0f Parameter | Wave Curve 0 Gasn Adjusirent S Mechanical Properties | | |y Pasameter Comparisen €3 Fast Downlead IE) Encoder Setting | 5] Mandar ), Alarm

Click "Test Run" on the menu bar, the following screen will appear:
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Serial Fumber Name ° Set ‘e'a].u_e Uni ts
3-18 Joz speed 100 rpm |
o-00 Servo motor s... rpm

: |© Jog Run |O Test Ru.nl

4.1.4 Motor rotation direction

The screen is mainly divided into 5 setting modules:

@D Jog speed P3-18: determine the running speed of the
motor in the [point] mode.
@ Jog mode: closed-loop jog operation.
(3 Test run mode: open loop jog operation.
@ Start: Enable in jog mode.
® Forward/reverse: make the motor run forward or

reverse.

Observe the servo motor running direction, if it is contrary to the actual need, then turn the servo OFF, then set the
parameter P0-05 to 0 or 1, and then re-power on to make the change take effect.

The user can change the rotation direction of the servo motor by parameter P0-05. The "forward rotation" of the
motor is "counterclockwise rotation" and "reverse" is "clockwise rotation". (All are viewed facing the motor shaft)

Mode

Forward running

Reverse running

P0-05 setting

Standard setting

CCW is forward P0-05=0
run
Reverse mode R _ [ _ Cf
CW is forward run N '[_“ || |< P0-05=1
Related parameter
Parameter Meaning Defgult Unit Range Modify Effective
setting
Definition of rotation
P05 |direction 0 - 0~1 Servobb | TOWeron
0- positive mode again
1- negative mode
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4.2 Panel and status

4.2.1 Operating panel description

The panel will be self-checked, and all the display digital tubes and five decimal points will be lit for one second

at the same time.

4.2.2 Button operation

By switching the basic state of the panel operator, it can display the running state, set parameters, run auxiliary
functions and alarm state. After pressing the STA/ESC key, the states are switched in the order shown in the

following figure.

State: BB indicates that the servo system is idle. Run indicates that the servo system is running. RST indicates that

Button Operation
STA/ESC Short press: state switch, state
return
== Short Press: The display data
INC increases
— Long press: The display data
_ | increases continuously
= = 11 Short Press: The display data
DEC decreases .
Vi Y Long press: The display data
- decreases continuously
Short press: shift.
ENTER Long press: Set and view
parameters.

the servo system needs to be re-energized.

1STA/ESC switch
| . e | [
state - Parameter‘ > |Monitor > | Auxiliary > | Alarm|
| 1 [z _ e i Cr_rr =
1 [ (L [ = g
idle Function parameter Present speed Alarm clear Alarm code

Control parameter

[ Ted Wil
T
Communication

L

Alarm code
| I _TI) C _rir
_r_ 11l | =
Power on times Jog

parameter serial number under the group.

[ ]
[ ]

number under the group.
o

number under the group.
[ ]

the category.
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Parametric setting Px-xx: The first X represents the group number, and the last two X represents the
Monitor status Ux-xx: The first X represents the group number, and the last two X represents the parameter
Auxiliary function Fx-xx: The first X denotes the group number, and the last two X denotes the parameter

Alarm state E-xxx: The first two X denote the alarm category, and the last x denotes the small category under



B Parameter setting example

Taking modifying P3-09 as an example:

Step Panel display Used buttons Operations
1 [ I=_I {—I‘ ST"@;""C g %C nrga No operation
2 ﬁ_l | |T|_|_|_| STAESC NG DEC R Press STA/ESC
T © © 0 ©
3 (TN e e e Press INC for three times to show P3-00
i~ L) © 6 6 o ress or three times to show P3-
4 0 Lo e T Press ENTER, the last 0 will flash
I © © o0 © ’
5 i VESCING PRGN Press INC for 9 times
| E W |8l | © @ 6 O
6 O _ i Lo e e Long press ENTER to show the value of P3-09
W © o © ©O P
—=AaE G e g Ge Press INC, DEC, ENTER to increase decrease or
7 IR I_IE © 6 0 © shift, after changing, long press ENTER to
confirm
8 END

Note: When the setting parameter exceeds the range that can be set, the driver will not accept the setting value,

and the driver will report E-021 (parameter setting exceeds the limit). The parameter setting overrange usually

occurs when the upper computer writes parameters to the driver through communication.

4.2.3 Status display

Panel simplified code display content

Content

Standby status
Servo OFF status. (The motor is in a non-electrified state)

In operation

Servo enabling state. (The motor is on-line)

] Need reset status
Servo needs to be re-energized

Forbidden forward drive state
P-OT ON status.

R Forbidden reversal drive state
N-OT ON status.

o Control mode 2 is vacant.

i At this point, the panel is in an alarm state and needs to be cleared first. Please refer to
! Section 11.2 for specific alarm information.

4.2.4 Status display in each operating mode

When powered on, the panel displays according to the P8-25 parameter settings.

. Default Suitable . . Take

Parameter | Signal name value mode Meaning Modify offect
0: normal display, power on displays
'bb' or 'run’

Panel display 1: display of U0-00 value, speed | Any | Repower
P8-25 . 0 All . .
setting feedback, unit rpm time on

2: display of U0-07 value, torque
feedback, unit %
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B Speed torque control mode

Zero clamp
ZCLAMP
Speed
consistency V- -
CMP
Torque limit CLT — —
Rotate detection I I I I I
TGON b
Speed limit VLT
Digit display contents
Digit data Display contents

When the actual speed of the motor is the same as the command speed, turn on
the light.
Detection Width of Same Speed Signal: P5-04 (Unit: rpm)

P5-39
Same speed detection(/V-CMP)

When the speed is controlled, when the torque exceeds the set value, turn on
P5-42 the light.

Torque limit(/CLT) Internal Forward Torque Limitation: P3-28

Internal Reverse Torque Limitation of: P3-29

P5.40 P5-03 (Unit: rpm) When the motor speed is higher than the rotating speed, turn

the lamp.
Rotate detection(/TGON) on the ‘atp

Rotation detection speed: P5-03 (Unit: rpm)

P5-31

Zero clamp(/ZCLAMP) When the zero clamp signal starts to operate, turn on the light.

P5-43 When the speed exceeds the set value in torque control mode, turn on the light.
Speed limit(/VLT) Forward speed limit in torque control: P3-16. Reverse speed limit: P3-17.

B Position control mode

Positioning
completion COIN
Positioning near

i I
Rotate detection
TGON 5
Digit display contects
Digit data Display contents

P5.38 In position control, when the given position is the same as the actual position,

t the light.
Positioning completion(/COIN) urn on the lig

Location Completion Width: P5-00 (Unit: Instruction pulse)

In position control, when the given position is the same as the actual position,

Ps-46 t the light
urn on the light.
Near (/NEAR
car ( ) Near signal width: P5-06
P5-40 When the motor speed is higher than the rotating speed, turn on the lamp.
Rotate detection(/TGON) Rotation detection speed: P5-03 (Unit: rpm)
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4.2.5 Group U monitor parameter

B UO0-21 input signal status

/P-CL /ALM-RST
/N-CL /N-0T
/SPD-D /P-0T
/SPD-A /P—CON
/SPD-B | /S—ON
vy Yy v I
~
I I | | I | I I l | +———— The light on indicates that the
corresponding item has a signal input
I I I I I | I I I I +——The light on indicates that the
i) corresponding item has no signal mput
r 2%t &F A% +4 %
10 9 8 7 6 5 4 3 2 |
B UO0-21 input signal 1 distribution
S t S t
ef(:zzn Description ef(:zzn Description
1 /S-ON servo enable 2 /P-CON proportion action instruction
/P-OT hibiti f f d
3 } profubition o forwar 4 /N-OT prohibition of reverse drive
drive
5 /ALM-RST alarm reset 6 /P-CL forward side external torque limit
/N-CL ide external t
7 L reverse side exteriial torque 8 /SPD-D internal speed selection
limit
9 /SPD-A internal speed selection 10 /SPD-B internal speed selection
Note: When reading through communication, the binary numbers read from right to left correspond to
the position of / S-ON, / P-CON, 0 means that the position signal is not input, 1 means that the
position signal has input. Example: 0x0001 means / S-ON has input, 0x0201 means / S-ON and /
SPD-B has input.

B UO0-22 input signal status

/CHGSTP /CLR

/1-SEL

/G-SEL

/INHIBIT
/ZCLANP

/C-SEL

I I | | I I I I I I e The light on indicates that the
corresponding item has a signal input
I I | l | I I I I | +4——The light on indicates that the
_ P, corresponding item has no signal input
—F+F +F +F T+ 1
20 19 18 17 16 15 14 13 12 11
B UO0-22 input signal 2 distribution
Segment . Segment "
o Description o Description
code code
11 /C-SEL control mode selection 12 /ZCLAMP zero clamp
13 /INHIBIT instruction  pulse 14 /G-SEL gain switch
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prohibition
15 /CLR pulse clear 16 /CHGSTP change step
17 /I-SEL inertia switching 18 Reserved
19 Reserved 20 Reserved

Note: When reading through communication, the binary numbers read from right to left correspond to
the position of / C-SEL, / ZCLAMP, 0 means that the position signal is not input, 1 means that
the position signal has input. Example: 0x0001 means / C-SEL has input, 0x0041 means / C-SEL
and / G-SEL have input.

Note: "-" is reserved for display purposes and doesn't represent any signal. This status bit remains at 0.

B UO0-23 output signal status

/CLT /S-RDY
/VLT /TGON

/BK /V-CMP
/WARN /COIN
/NEAR /G0 IN-HD
¥ v v r i A J \J

<
-+

| I ' I I I . I I . I I_- Light on indicates that the
corresponding 1tem has signal output
| I ' I I I I I I I +—— Light on indicates that the
| | corresponding 1tem has no signal output
Fff ff 11 t1 7
10 9 3 7 6 5 4 32 I
B UO0-23 output signal 1 distribution
S t .- S t . L.
ejzzzn Description ejzzzn Description
Positioni leti hold
1 ostioning — compietion © 2 Positioning completion (/COIN)
(/COIN_HD)
3 Same speed detection (/V-CMP) 4 Rotate detection (/TGON)
5 Ready (/S-RDY) 6 Torque limit (/CLT)
7 Speed limit detection (/VLT) 8 Break lock (/BK)
9 Warn (/WARN) 10 Output near (/NEAR)

Note: When reading through communication, the binary numbers read from right to left correspond to
the position of /COIN_HD, /COIN, 0 means that the position signal is not output, 1 means that
the position signal has output. Example: 0x0001 means /COIN_HD has output, 0x0201 means /
COIN HD and / NEAR has output.

B UO0-24 output signal status

/MRUN /Z
/User2

= - /User1
= /V-RDY
= /ALM
1 A J L A J
| 1]

I
RN
T ff 1 ft 7

20 19 18 17 16 15 14 13 12 11

I I +a———— Light on indicates that the
corresponding item has signal output

I I +—— Light on indicates that the

x x J corresponding item has no signal output
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B U0-24 output signal 2 distribution

Sef;gznt Description Sef;gznt Description
11 Alarm (/ALM) 12 Speed arrived (/V-RDY)
13 Customized output 1 14 Customized output 2
15 /Z phase 16 /MRUN
17 Reserved 18 Reserved
19 Reserved 20 Reserved
Note: When reading the state through communication, the binary numbers correspond to /ALM
position in turn from right to left. 0 means that the position signal has no input, and 1 means that
the position signal has input. Example: 0x0001 indicates that /ALM has output, and 0x0041
indicates that /ALM and /custom output 2 have output.

Note: "-" is reserved for display purposes and doesn't represent any signal. This status bit remains at 0.

B U4-18 output signal status

SI1 SI2 SI3 U4-18 display
1 0 0 0x0001
0 1 0 0x0002
1 1 0 0x0003
0 0 1 0x0004

Note: U4-18 displays the software effective status of the SI terminal, which means that only after the
corresponding terminal's function is set, the input high level of the terminal will be displayed on U4-18. For
example, SI1 doesn't have any functional allocation, and even if the hardware sets SI1 to high-level, the Oth bit of
U4-18 will not display 1. (Supported for firmware versions 3790 and above)

B U4-19 output signal status

SOl SO2 SO3 U4-19 display
1 0 0 0x0001
0 1 0 0x0002
1 1 0 0x0003
0 0 1 0x0004

Note: U4-19 displays the software effective status of the SO terminal, which means that only after the
corresponding terminal's function is set, the input high level of the terminal will be displayed on U4-19. For
example, SO1 doesn't have any functional allocation, and even if the hardware sets SO1 to high-level, the Oth bit
of U4-19 will not display 1. (Supported for firmware versions 3790 and above)

4.2.6 Group F auxiliary function parameters

B FO0-XX

Function code Description
F0-00 Alarm clear
F0-01 Restore Factory
F0-02 Clear the position offset

1. Clear alarm (parameter F0-00)

When a fault occurs, the alarm status of E-XXX will automatically pop up, displaying the alarm number. If there
is no fault, the alarm status will not be visible.

In the alarm state, writing 1 to F0-00 through panel operation can reset the fault.

When an alarm occurs, first eliminate the cause of the alarm, and then clear the alarm. If the servo power supply is
turned off and the servo alarm is triggered, there is no need to clear the alarm.

2. Restore parameters to factory values (parameter F0-01)

First turn off the servo, then perform the factory reset operation as follows:

After setting FO-01=1 and pressing Enter to confirm, the parameter reset to factory has been completed and there
is no need to power off again.

3. Identification of inertia through the panel (parameter F0-07)
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Before inertia identification, please use the F1-00 jog function to confirm the servo rotation direction. At the
beginning of inertia identification, the initial direction of servo operation is determined by INC or DEC!

If the servo shakes under the adaptive default parameters, please switch to the adaptive large inertia mode
(P2-03.3=1) first to ensure that the servo runs smoothly before performing inertia identification!

When the servo is in bb state, enter parameter FO-07 to display:

Press DEC]

_I IZ; :: — 1‘|’

| |_ | Press ENT | |_| [ Press [l\"g 11 I~
I i i |

Please refer to section 10.2.4 for detailed steps.

4. Panel external command self-tuning (parameter F0-08)
Please refer to section 10.4.5 for detailed steps.

5. Internal command self-tuning of the panel (parameter F0-09)
Please refer to section 10.4.4 for detailed steps.

6. Panel vibration suppression (parameters F0-10, F0-11)

Mode Display Changed parameters

Mode 1 Vib-1 Only the parameters related to vibration suppression will be
changed.

Mode 2 Vib2 It will change the parameters of vibration suppression and the gain
of speed loop.

The operation steps:
1. Enter FO-10 in auto-tuning mode, the panel shows vib-1 or enter FO-11, the panel shows vib-2.

e U oor U=

l_ _
F_]
2. Press ENTER, panel shows Son and flashes, turn on the enabler by manual.

4. The upper device starts to send pulses, then it will show done and flicker.

5. Press STA/ESC to exit.

Vibration suppression parameters are automatically written into the second and first notches (the second notches
are preferred when there is only one vibration point). The related parameters are detailed in 10.7.7 notch filter.
7.Panel vibration suppression (fast FFT) (parameters F0-12)

This function can analyze the mechanical characteristics through the parameter FO-12 on the servo operate panel,
find out the mechanical resonance frequency and realize the vibration suppression.

Wait for enable
—a — Longpress —— — Press Se“irque — ]‘UH%PT%S — \
_ 11— | _I extr R + 11 | evmer [T
i I T I _ 1 | &
Find frequency Press
Write in successful successfial ENTER
__ Long press i".f\!'l'l‘fR;|_ |_| |_| |_| |_| Press INC/DEC

LT COOoor R

Enable status
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B FI-XX

Fucr;c(';leon Description
F1-00 Jog run
F1-01 Test run
F1-02 Current Sampling Zero-correction
F1-05 Panel enable
F1-06 Absolute encoder position clear

1. Jog run (F1-00)
Before entering jog mode, please confirm that the motor shaft is not connected to the machinery and that the drive
is in the idle state of BB!

DEC! 1 _ T _ _
O R
Long press Short press
ENTER ENTER
= _ i | _ |~ _ | N[ _ O
T L ™ 10y ™ 10U > o T

During jog operation, parameters such as gain will be involved in control, and the appropriate parameter settings
can be determined based on the operating conditions.

JOG speed
P3-18 Unit Default value Range S:Eﬁ)ele Modify Effective
Irpm 100 0~1000 JOG run Servo OFF At once

2. Test run (F1-01)
Before entering the test run mode, please confirm that the motor shaft is not connected to the machine!

When the servo driver is connected to the non-original encoder or power cable, it should first enter the test run
mode to verify that the encoder terminal or power terminal is connected correctly.

Test run mainly checks the power cable and the encoder feedback cable to determine whether the connection is
normal. According to the following operation, the motor can normally achieve forward and reverse rotation. If the
motor shaft shakes or driver alarms, please immediately disconnect the power supply, and re-check the wiring
situation.

Press DEC j_l_l_ e o
gI I e
- | PressENTER _ [ | _  PressENTER _ || : Reverse run
I_ 1 _T1 [Press _ 1= _ Press ER 1 PressINC [ ==
Press Press F_- d_
I Sy IjTA;’ESCf_ - “STA!ESC_ orward run
| .

I . 1

3. Current sampling zero-correction (F1-02)

When the servo drive self updates or the motor runs unevenly after a long time, it is recommended that the user
automatically adjust the current detection offset. When the drive is in the idle state of bb, the following operations

should be carried out.

Press ENTER Short press ENTER

Press the START/ESC key to exit this function and power on again.
4. Panel enable (F1-05)

Parameter Signal Setting Meaning Change Effective
name
0 Not enable
Enable 1 I/0 enable
P0-03 mode 5 Software enable Servo OFF At once
(F1-05 or communication)
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3 (default) | Fieldbus enable (the model which
supports motion bus)

Set P0-03=2
F1-05 = 0: cancel enable, enter bb status.
F1-05 = 1: forced enable, servo is in RUN status.

Note: After re powering on, the forced enable will become invalid.
If the user wants to enable it as soon as it is powered on and still takes effect after a power outage, then P5-20 is
set to n.0010. (When P0-03=1, it will take effect)

5. Absolute encoder clear number of turns (F1-06)

First, turn off the servo, and then clear the absolute value encoder turns. The operation is as follows:

Writing 1 to F1-06 through panel operation can clear the absolute encoder turns.

Write 1 to the hexadecimal address of 0x2106 through Modbus Rtu to clear the number of turns (servo bb status
take effect, after clearing, write 0x2106 to 0).

Writing 3 to F1-06 through panel operation can perform zero calibration on the absolute value encoder.

To calibrate the zero point, write 3 to the hexadecimal address of 0x2106 through Modbus Rtu (servo bb status
takes effect, after clearing please write 0x2106 to 0).
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5 Operation of servo system

5.1 Control mode selection and switching

5.1.1 Control mode selection

Servo can choose 3 control modes to meet different control needs. (P0-00=0 takes effect)

User parameter Control mode Reference
P0-01 1 Torque control (internal setting) 54.1
) 3 Speed control (internal setting) 54.2
Submode 1 — - = -
5 Position control (internal position instruction) 533

Position control is to input the pulse train command into the servo unit and move it to the target position. The
position instruction can be given by the combination of external pulse input, the total number of internal position
instructions and speed limit. The position is controlled by the number of input pulses, and the speed is controlled
by the frequency of input pulses. It is mainly used in the occasions requiring positioning control, such as
manipulator, grinder, engraving machine, CNC machine, etc.

Speed control is to control the speed of machinery by speed command. The servo driver can control the
mechanical speed quickly and accurately by the speed command given by digital, analog voltage or
communication.

Torque control is to control the output torque of motor by torque command. Torque command can be given by
digital, analog voltage or communication. The current of servo motor is linear with torque, so the control of
current can realize the control of torque. The torque control mode is mainly used in the devices with strict
requirements on the stress of materials, such as some tension control occasions such as winding and unwinding
devices. The torque setting value should ensure that the stress of materials is not affected by the change of
winding radius.

5.1.2 Control mode switching

Control mode switching means that when the servo is enabled, that is, when the servo panel displays run, the
working mode of the servo driver can be switched between mode 1 and mode 2 through the external input signal
/C-CEL.

B Related parameter

Parameter Name Defgult Sl Meaning Change | Effective
setting mode
P5-30 /C-SEL n.0000 All To switch the control mode Anytime | Atonce

Parameter range n.0000-001A, can be distributed to other input terminal through P5-30.
If the control mode needs to be switched through SI2 input signal, P5-30 can be set to n.0002/0012. Refer to
section 3.2.2 for hardware wiring details.

Prrneer S Slgna!/C—SEL terminal Signal /C—SEL terminal Control mode
input status logic
P5-30=n.0000 No need e).cterntal terminal
S 1.np111 — The control mode set by
P5-30=n.0000 15 terminal no signa Invalid P0-01
nput
P5-30=n.0010 Slo terml'nal has signal
nput
P5-30=n.0010 No need e).cterntal terminal
S 'mpluh — The control mode set by
P5-30=n.0000 10 terminal has signa Valid PO-02
Input
P5-30=n.0010 SIo term'lnal no signal
mnput
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5.2 Basic function setting

5.2.1 Jog operation

Inching operation needs to be completed after the power supply is connected and before the online commissioning
operation. Its purpose is to ensure that the servo system can operate normally without abnormal vibration,
abnormal sound and other problems. Inching operation can be carried out by panel group F parameters or our
upper computer debugging software xinje servo tuner.
Inching operation can be divided into two modes: inching operation and trial operation. Inching operation is
closed-loop control, trial operation is open-loop control, and general steps are trial operation first, and then
inching operation. Both operations can take effect only when the servo is not enabled (i.e. the panel is BB).

B Related parameter

Parameter Meaning Defgult Unit Range Modify Take effect
setting
P3-18 JOG speed 100 Irpm 0~1000 Servo bb At once

P3-18 is the speed for closed-loop inching operation, which only takes effect in two inching modes, and the rest

normal control modes are invalid.
1. Jog by panel

B Related parameter

Function code

Meaning

Explanation

F1-00

Jog operation

Closed loop jog operation

F1-01

Trial operation

Open loop trial operation

The steps of jog operation through panel
Make sure the F1-01 open loop operation has no problem, then do F1-00 closed loop operation. See section 4.4.2

for the specific operation of the panel.

2. Jog operation through XinjeServo Tuner software

File{F)

~f] Communication {} Parameter |\ Waveform Curve 90U Gain Adjustment Y Mechanical Properties | | |y Parameter Comparison
Monitor ' |

Tool(T) Help(H)

Input zignal

Click test run button in the menu:

Debug Run e
Serial Wumber Name Set Value Units
P3-18 Jog speed 100 ;rpm
FO-11~P0-12 |pulses per rotate 10000 1 pul
FO-13 Electronic gear molecules 1 -

FO-14 Electronic gear demin 1 -

Uo-00 Servo motor speed |rpm
@ Jog Run @ ' —o—
et e Ql

The steps of inching through Xinje servo tuner

2 Ay Alarm
Output zignal

Jog speed P3-18: the motor speed in jog
mode.

Jog run: closed loop inching operation.
Test run: open loop inching operation.
ON/OFF: enable the jog mode.

Ieverse run.

forward run and

Open the software XinjeServo Tuner, set the jog speed P3-18, select test run/jog run button, click ON. Then click

forward or reverse button to run.
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5.2.2 Servo enable setting

The servo enable signal effectively represents that the servo motor is powered on. When the servo enable signal is
invalid, the motor cannot operate without power. The enabling mode can be controlled by external terminal signal
or upper computer communication.

B Related parameter

Parameter | Name Setting Meaning Modify Effective

0 Not enable
Enable 1 1/0 enable /S-ON
P0-03 mode 2 Software enable (F1-05 or enabled by software) Servo bb Atonce
3(default) | Fieldbus enable

Parameter Name Defgult S Meaning Modify Effective
setting mode

P5-20 /S-ON n.0001 All Servo enable signal Anytime At once

1. Forced enabling

When P0-03=2, the forced enabling of F1-05 can take effect, and the forced enabling fails after power on again.
F1-05 can write 1 to hex address 0x2105 through ModbusRTU protocol communication or set to 1 through the
panel.

2. Power on enable

Parameter setting P0-03 = 1 (default), P5-20 = n.0010.

This setting mode can make the servo system in the enabling state as soon as it is powered on, without external
terminal control, and the servo enabling state will remain when it is powered on again.

3.External SI terminal control enable

When P0-03 is set to 1, the external terminal enable control is effective.

Parameter setting P0-03 = 1 (default), P5-20 = n.0000/n.0010.

o is the SI terminal number, for example, P5-20 is n.0001 (default), that is, SI1 terminal control enable.

.. Parameter signal/S-ON terminal signal/S-ON terminal
Prerequisite . . . Servo status
setting status 1nput status logic
P5-20=n.0000 SIo termina I'has no The panel displays BB,
signal input . .
SID terminal h nal Invalid and the servo is not
P5-20=n.0010 - GMI?EPH?S signd enabled
P0-03=1 _ SIo terminal has  signal
P5-20=n.00000 .
input . The panel shows run,
SIo terminal h: Valid servo enabled
P5-20=n.0010 o IeTna” 1as no
signal input
5.2.3 Rotation direction switching
B Related parameter
Parameter Meaning Defgult Unit Range Modify Effective
setting
Definition of rotation
po-os (direction 0 - 0~1 Servobb | Toweron
0- positive mode again
1- negative mode

The user can change the rotation direction of servo motor through parameter P0-05. It is specified that the
"forward rotation" of the motor is "counter clockwise rotation" and "reverse rotation" is "clockwise rotation". (All
view from the motor axis)
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Mode Forward running Reverse running P0-05setting

Standard setting

CCW is forward P0-05=0
run
Reverse mode
P0-05=1

CW is forward run

5.2.4 Stop mode

Servo shutdown can be divided into inertia shutdown and deceleration shutdown according to the shutdown mode.
The following explains the servo shutdown mode.

h . .
SO Inertia stop Deceleration stop
mode
Stoppin The servo driver is not enabled, the servo motor is not | The servo driver outputs the
" Irl) g 1% powered, and free deceleration to 0. The deceleration time is | reverse braking torque, and the
P P affected by mechanical inertia, equipment friction, etc. motor decelerates rapidly to 0.
) . Lo ges: i
. Advantages: smooth deceleration, small mechanical impact, Advanta gs: short deceleration
Stopping .. time
small mechanical impact . .
features . . Disadvantages:mechanical
Disadvantage: slow deceleration process impact

According to different scenarios of servo shutdown, it can be divided into servo off shutdown, alarm shutdown
and over travel shutdown.

1.Servo OFF and alarm shutdown

B Related parameter

Parameter Meaning Defgult Unit Range Modify Effective
setting
P0-30 Stop timeout 20000 Ims 0~65535 Servo bb At once
P5-03 Rotation detection speed 50 rpm 0~10000 Anytime At once
P0-27 Servo OFF stop mode 0 - 0/2 Servo bb At once
P0-29 Alarm stop mode 2 - 0/2 Servo bb At once
Parameter Value Meaning
0 Inertia stop and maintain the inertia operation state after stopping.
P0-27/P0-29 ) Deceleration brake stop and maintain the inertia operation state after
stopping.

Note:

1) Servo OFF stopping mode (P0-27)

(D When P0-27=0, if the servo OFF occurs, the motor starts to stop relying on inertia without any alarm.

2 When P0-27=2, if the servo OFF occurs, the motor starts to rely on inertia to stop until the speed is less than
P5-03 before turning to free stop. At the same time, the servo will time the inertia stop stage. If the timing time
has exceeded P0-30 and the motor speed has not dropped below P5-03 during the inertia stop process, an alarm
E-262 will sound.

2) Servo alarm stopping method (P0-29)

(D When P0-29=0, if the servo alarm occurs, the motor starts to rely on inertia stop.

(2 When P0-29=2, if the servo alarm occurs, the motor will generate a fixed braking torque, and the motor will
start braking and stop until the speed is less than P5-03 (rotation detection speed) and then turn to free stopping.
At the same time, the servo will time the braking stop stage.If the timing time is greater than P0-30 and the motor
speed has not dropped below P5-03, the servo will directly stop freely. At this time, because the servo is in the
alarm state, no matter P0-27=0 or 2, it will not alarm E-262.

3) The servo drive SO terminal is assigned with a holding brake function, and regardless of whether
P0-27/P0-29=0 or 2, it stops in a deceleration mode.
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2.Stop mode in case of over travel
The overtravel prevention function of servo unit refers to the safety function that the servo motor is forced to stop
by inputting the signal of limit switch when the movable part of the machine exceeds the designed safe moving

range.
B Related parameter
Parameter Meaning ?eet?ilrlllg Unit Setting range Modify Effective
P0-28 Servo override stop 2 - 0~3 Servo bb At once
mode
P0-30 Stop timeout 20000 Ims 0~65535 Servo bb At once
P5-22 Forward run prohibition n.0000 - Anytime At once
/P-OT
Reverse run prohibition .
P5-23 N-OT n.0000 - Anytime At once

Be sure to connect the limit switch as shown in the figure below.

’—‘ Motor forward
—_—
direction

I 1

— Limit —  Limit Servo unit

Servo switch switch

motor CNO
POT SI3
NOT, | ¢4

Rotary applications such as round tables and conveyors don't need the function of overrun prevention. At this time,
there is no need to connect the overrun prevention with input signals.

Parameter setting Signal /PO'Sl“{attel:lrSrnmal input Overtravel signal (/POT, /NOT) terminal logic
P5-22/P5-23=1.0000 No need to connect external
input
P5-22/P5-23=1.0000 SIo terrnln_al has no signal Invalid
input
P5-22/P5-23=n.0010 SIo terminal has signal input
P5-22/P5-23=1.0010 No need to connect external
input
P5-22/P5-23=n.0000 SIo terminal has signal input Valid
P5-22/P5-23=n.0010 Slo termm_al has no signal
input

Parameter settings in forward limit signal /POT and reverse limit signal /NOT can't be set to the same terminal
input at the same time.

Direction Meet the limit Operation status
Positive .hmlt 18 POT, set the servo overrun stop mode as P0-28
Forward valid
run Negatlve. limit is Alarm E-261
valid
Positive .11m1t 1s Alarm E-261
valid
Reverse run ™ e gative limit is
& valid NOT, set the servo overrun stop mode as P0-28
Parameter Value Meaning
0 The deceleration stops 1, the overrun direction moment is 0 after stopping,
P0-28 and receiving instructions.
1 Inertia stops, after stopping, overrun direction moment is 0, receiving
instructions.

56




) The deceleration stops 2, after stopping, the overrun direction doesn't
receive instructions.
3 Alarm (E-260)

Note:

(D When P0-28=0/2, the motor receives an overtravel stop signal and begins to slow down and stop. At the same
time, the stop timeout during the overtravel processing also takes effect.

(2 During position control, when the motor is stopped by over travel signal, there may be position deviation pulse.
To clear the position deviation pulse, the clear signal /CLR must be input. If the servo unit still receives pulses,
they will accumulate until the servo unit gives an alarm.

® During torque control, the SO terminal of servo drive has the function of holding brake, which can't be
distributed through the overtravel signal terminals P5-22 and P5-23.

@ Servo driver SO terminal is assigned with holding brake function, P0-28 is automatically set to 2.

5.2.5 Power-off brake

When the servo motor controls the vertical load, the purpose of using a servo motor with a power-off brake is to
prevent the movable part from moving under its own weight or external force when the power supply of the
system is set to "OFF".

Prevent the

device from

maving due to

Electric loss external forces Mechanical
brake power-off brake when the power  moving parts
. f is OFF ]
~] Prevent from /" R
B falling due to /
B self-weight — |
E-q when power =l PV J,r 7 7 77
™~ supply OFF
q
M~ Mechanical
™~ Motion part

Note: The brake built in the servo motor is a fixed special brake without excitation. It can't be used for dynamic

braking. Please use it only when the servo motor is in a stop state.

B Related parameter

Parameter Meaning ]s):é?;l; Unit Setting range Modify | Effective
P5-44 Brake interlock/BK n.0000 - n.0000~n.{fff Servo bb | Atonce
P5-07 Servo OFF delay time 500 Ims 500-999 9?;feaslrsje51rsion 3760) Servo bb | At once
P5-08 Bfi;ﬁf;‘;{;?‘i 30 rpm 20~10000 Servo bb | At once
ps-g9 | Brokecommandwait | 500 | g 065535 Servobb | At once

1. Hardware wiring
The ON/OFF circuit of the brake is composed of the sequential output signal of the servo unit "/BK" and "brake
power supply". A typical connection example is shown below.
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Servo driver Servo motor

Power—— —:].‘-i L 0] IL v
supply——" —O N %55 M)
PE & s
[CN2 —(pG)
SO1 | BK-RY
~s 1 1
)
| L
CNO ) 124y ~(Bx)
COM o

24V

Note:

(D The excitation voltage of the power-off brake is 24V.
@) If the holding brake current is more than 50mA, please transfer it through the relay to prevent terminal burnt
out due to excessive current.

2. Software parameter settings

For the servo motor with holding brake, it is necessary to configure one SO terminal of servo driver as holding
brake output /BK function, and determine the effective logic of SO terminal, that is, parameter P5-44 needs to be
set.

Parameter Servo status Slgreliel < terrpmal Servo motor status
setting output logic
Servo bb Invalid Holding brake power off, motor in position
P5-44=n.0000 locked state
’ . The holding brake power is connected and the
Servo run Valid %
motor is in rotatable state
Servo run Invalid Holding brake power off, motor in position
P5-44=n.0010 locked state
’ . The holding brake power is connected and the
Servo bb Valid o
motor is in rotatable state
Note:

(D When SO terminal is used to control holding brake, when servo enable is on, holding brake power is on and
motor is in rotatable state.

@) If the motor fails to rotate during the debugging of the new machine, please confirm whether the holding brake
is open.

(3 Please transfer the lock through the intermediate relay to prevent the terminal from being burned due to
excessive current.

3. Time sequence of holding brake control
1)Holding brake sequence in normal state

Due to the action delay time of the brake, the machine moves slightly under the action of gravity. Use P5-07
parameter to adjust the time, so that the holding brake can be opened or closed in advance.

When setting the servo motor with brake, the output signal "/ BK" of control brake and the time of servo SON
signal on/off action are shown in the figure below. That is to say, before the /BK signal outputting and brake is
opened, the servo motor has entered the power on enabling state.  after the / BK not outputting and brake is
locked, the servo motor will turn off the power on state.
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/S-ON input

| Servoon lag ) i |
P5-07 holding brake open San offaldrasio
| P5-07 leck |

/BK output : :

Note: the setting made here is the time when TGON of rotation detection is invalid when the motor is stopped.

2)Abnormal state holding brake timing

When the alarm/power supply interruption occurs, the motor quickly becomes non energized. During the time
from gravity or inertia to the brake action, the machine will move. To avoid this.

The conditions for the /BK signal to turn from on to off in the motor rotation are as follows (any of the two
conditions will take effect):

(D After the servo is off, the motor speed is below the set value of P5-08.

@) After the servo is off, when the set time of P5-09 is exceeded.

The sequence diagram is as follows:
| / S-ON input or
| alarm power off

/ 8-ON input or =, Servo

s Servo
Servo alarm power off’ ON OFF

( }N (.)I:I:

| Motor rotation
| speed(Rpm) | L___ L
Brake Brake | i
/ /BK output ' L
| fErcoutp release Hirake Tooked it release | Brake locked

} ' |
- -

P5-09 | P5-09 |
Since the brake of the servo motor is designed for position holding, it must be enabled at the right time when the

P5-08 I)ccclcr:i\li on
stop or free
stop

ps-08 Deceleration
stop or free
stop

Motor rotation v
speed (Rpm) | L_______ ._ _______

motor stops. While observing the action of the machine, adjust the user parameters.
4. Holding brake connection method

External intermediate relay brake connection, as shown in the figure below:

24 v brake pin

: — —

s+ (o] : 1 | 4 |

+ A . X
sii- o] . f 0 v brake pin
g2+ |[_a] i I { /
si2- |[Le] : 5 5
13 |[Te] |
ol : 9_ 12
s (= .
+y 7o A i )
sore |l Set P5-44=0001 ! "
] P
02+ a ! = o
F02- E , ? * -14 O 24V Switching power
23+ a |
a13- |[Te] & O o supply

Note: T is recommended that the SO terminal and the intermediate relay not share the same switching power
supply.

5.When there is a slight drop after the power failure, it can be solved by the following solutions:

(D Appropriately reduce P5-07.
@) Directly set P0-69.2 to 1.
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5.3 Position control

5.3.1 General position control
5.3.1.1 Electronic gear ratio

1.0verview
The so-called "electronic gear" function has two main applications:

(1) Determine the number of command pulses needed to rotate the motor for one revolution to ensure that the
motor speed can reach the required speed.
As an example of 17-bit encoder motor, the pulse frequency sent by the upper computer PLC is 200kHz:

Pulses per revolution set to 10000
Electronic gear ratio set to 131072:10000

Set pulses per revolution to 5000
Electronic gear ratio set to 131072:5000

I'wo circle radius ratio: 2:1
Big circle un one rotation (need 10000 Max speed
600rpm pulses), small circle run two rotations. 1200rpm

_ O
D (

Two circle radius ratio: 2:1
Big circle run one rotation (need 20000 Max speed
pulses), small circle run two rotations.

-

(2) In the precise positioning, the physical unit length corresponding to 1 command pulse is set for calculation.
For example: The object moves lum per command pulse. The command pulses of load rotating one circle = 6mm
/ Tum = 6000. In the case of deceleration ratio is 1:1, set pulse per rotation PO-11=6000, PO-12=0. Then if the PLC
outputs 6000 pulses, the object will move 6mm.

—/—

—[lrz7777 777771

Encoder: 131072(17-bit) Ball screw pitch: 6mm

Don't change the electronic gear ratio Change the electronic gear ratio

Without changing the ratio of the electronic gear
to the motor, the rotating cycle is 131072 pulses (P
0-11=0, P 0-12=0). If the workpiece is moved 6
mm in one turn, the number of pulses needed is
131072. If the workpiece is moved 10 mm, it will
need 10/6*131072=218453.333 pulses. When the
decimal number is omitted, the error will occur.

B Related parameters

By changing the electronic gear ratio, the motor
needs 6000 pulses to rotate one circle.

If the workpiece moves 6 mm in one turn, the
number of pulses needed is 6 000. If the workpiece
is moved 10 mm, it needs 10/6*6000 = 10000
pulses. When the pulse is sent, the decimal number
will not be produced and the error will not be
produced.

Parameter Meaning Defgult Unit St Modify Effective
setting range

PO-11 Pulse numbers per rotation *1 0 pul 909;9 Servo OFF At once

PO-12 Pulse numbers per rotation *10000 pul 909;9 Servo OFF At once
. . 0~

PO-13 Electronic gear ratio (numerator) - 65535 \ At once

PO-14 Electronic gear ratio (denominator) - 6(5);3 5 Servo OFF At once
Group 2 Electronic gear ratio 1~

P0-92 (numerator) low bit*1 - 9999 Servo OFF At once
Group 2 Electronic gear ratio 0~

PO-93 | (qumerator) high bit*10000 | 65535 Servo OFF Atonce




Group 2 Electronic gear ratio 1~
P0-94 (denominator) low bit*1 ! i 9999 Servo OFF Atonce
Group 2 Electronic gear ratio 0~
PO-95 1 (denominator) high bit*10000 0 | 65535 Servo OFF Atonce
Note:

(D PO-11~P0-14 is all about the parameters of electronic gear ratio, PO-11, P0-12 is group 1, PO-13, P0-14 is group
2, but the priority of PO-11 and P0-12 is higher than that of PO-13 and PO-14. Only when PO-11 and P0-12 are set
to 0, the ratio of electronic gear PO-13 and P0-14 will take effect.

(2 When PO-11, P0-12, PO-13 and P0-14 are all set to 0, P0-92, P0-93, P0-94 and P0-95 will take effect.

2.Calculation of Pulse Number per Rotation and Electronic Gear Ratio

Steps Content Description

Confirm the deceleration ratio n:m(servo motor turns m rotations
while load turns n rotations), ball screw distance, pulley diameter.
2 | Confirm the encoder pulse Confirm the servo motor encoder accuracy.

Determine the actual distance or angle corresponding to 1 pulse of
the controller

Calculate the command pulses the load | Based on the determined command unit, calculate the command

1 | Confirm the machine specification

3 Set the command unit

4 shaft rotates 1 circle quantity n of the load shaft rotating for 1 revolution.
5 | Calculate the pulses per rotation M 1(\3/{():1113/12:/(111 )‘pulse number of motor shaft rotating for 1 turn
Set the pulses per rotation P0-11=M%10000 priority
6 (PO-11/P0-12) or P0-12=M/10000
Electronic gear ratio Po 13 _ seeetucien vt
(P0-13/P0-14)/(P0-92~95) o -1 " T = Y < n
Note:

(D In step 6, the effective priority of the number of pulses per revolution is higher than the electronic gear ratio,
that is, when PO-11 ~ P0-12 are all 0, PO-13 ~ P0-14 will take effect. In special cases, if the number of pulses per
revolution is calculated as a decimal, the electronic gear ratio should be considered.

2 When P0-13 and P0-14 exceed the setting range, please divide the electronic gear ratio into numerator and
denominator. If the ratio still exceeds the parameter setting range, please use the second gear ratio P0-92~P0-95.
Only when P0-11~14 = 0, the second gear ratio takes effect.

(3 The resolution of DSS5 series servo motor encoder is 131072 (17 bits) and 8388608 (23 bits).

@The command unit doesn't represent the machining accuracy. On the basis of the mechanical accuracy, refining
the instruction unit quantity can improve the positioning accuracy of the servo system. For example, when using
the lead screw, the mechanical accuracy can reach 0.0lmm, so the unit equivalent of 0.0lmm is more accurate
than the unit equivalent of 0.1mm.

3.Example of setting the electronic gear ratio

Ball screw Round table Belt + pulley
Load shaft <»P Load shaft —t
|| T \V——0)
Steps Name P: pitch Load
lrotate = ——L——— : 183?[52 o= _360° D: pulley diameter
command unit command unit lrotate = nD

command unit

Conﬁrm Ball screw pitch: 6mm l—c1cr)cle rotate - angle: Pulley diameter: 100mm
1 mechanical . . . 360 . .
. . Machine deceleration ratio: 1:1 . . Deceleration ratio: 1:2
specifications Deceleration ratio: 1:3
Confirm the
number of . Encoder resolution .
2 Encoder resolution 131072 Encoder resolution 131072
encoder 131072
pulses
Confirm the . . o .
3 1 command unit : 0.001lmm 1 command unit: 0.1 1 command unit: 0.02mm

command unit
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Calculate the
command
amount of 1

revolution of
load shaft

6mm/0.001mm=6000

360/0.1=3600

314mm/0.02mm=15700

Calculate the
pulse number
m of one
revolution of
motor shaft

M =6000/(1/1)=6000

M=3600/(3/1)=1200

M=15700/(2/1)=7850

Set pulses per
rotation
PO-11/P0-12

P0-11=6000
P0-12=0

P0-11=1200
P0-12=0

P0-11=7850
P0-12=0

Set electronic
gear ratio
(PO-13/P0-14)
/(P0-92~95)

P0-13=131072 P0-14=6000
After reduction

P0-13=8192 P0-14=375

P0-13=131072
P0-14=1200
After reduction
P0-13=8192
P0-14=75

P0-13=131072 P0-14=7850
After reduction

P0-13=65536  P0-14=3925
Conver to second gear ratio
P0-92=5536 P0-93=6
P0-94=3925 P0-95=0

5.3.1.2 Positioning completion signal (/COIN, /COIN_HD)

In position control, the signal indicating the completion of servo motor positioning is used when the command

controller needs to complete positioning confirmation.

B Related parameters

Parameter Meaning Defgult Unit Range Modify Effective
setting
ps.gp | Positioning completion 1 Command | _¢ss35 | Anytime | Atonce
width unit
P5-01 Posfuonmg completion 0 - 0~3 Anytime At once
detection mode
ps.g2 | Positioning completion 0 ms 0~65535 | Anytime | Atonce
hold time
. Default . . . .
Parameter | Signal name o Suitable mode Meaning Modify | Effective
P5-37 /COIN-HD n.0000 5|6 Positioning complete holding | Anytime | At once
P5-38 /COIN n.0001 516 Positioning complete output | Anytime | At once

Refer to section 3.2.2 for hardware wiring details.

If it is necessary to output signal from SO2, P5-37 and P5-38 are set to n.0002/0012. Note that an SO terminal can|

only be used as a signal function.

1.Conditions for positioning completion signal output
(1) /COIN-HD signal output conditions
When the positioning completion detection mode P5-01 is set to 3, the positioning completion holding /COIN-HD
signal can be output. When the /COIN signal holds P5-02 time, the COIN-HD signal can be output.
(2) /COIN signal output conditions
According to the positioning completion detection mode set in P5-01, output positioning completion /COIN signal.
The following is the precondition for positioning output and the output diagram.
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P5-01 setting Content Diagram
ON
/S-ON
signal
If  the absolute
0 deviation is below
P5-00, the COIN | U0-08 | A
signal will be output. Pulse offset v P5-00
/COIN ON ON
signal ___| OFF
ON
/S-ON
Signal status
After thg instruction | U0-08 | .
is finished, the 5.
. . Pulse offset vy P5-00
1 deviation is below
P5-00 and COIN

signal is output.

| AU0-12 |

Pulse command:

/COIN ‘iON ON
Signal status_| OFF
P5-01 setting Content Diagram
ON
/§-ON
Signal status_|
When the instruction | U0-08 | A _— \
ends and the motor Pulse offset Y
speed is under the
rotation detection | AUO-12 |

speed (P5-03) and the
absolute deviation is
less than P5-00, the
COIN  signal s
output.

Pulse command._/

| U0-00 |
Actual speed

| P5-03

/COIN
Signal status__|

"loN

OFF

ON

63




ON

/S-ON
Signal status |

At the end of
instruction, the | U0-08 |
absolute deviation Pulse offset : P5-00
value under P5-00, it :

3 outputs COIN signal.
If COIN maintains | AU0-12 |
P5-02 time, Pulse command | /

] , « P5-02
i(;(())le lIftOLD signal /COIN  [|oN N ON
tput. Signal status__| OFF > P5-02
/COIN-HOLD ON
Signal status OFF

2.Description of positioning completion width

(1) The positioning completion width P5-00 changes proportionally due to the change of electronic gear ratio, and
the factory default is 11 command units.
The following table is an example:

Number of command pulses positioning The positioning completion width P5-00 changes
required for one revolution of completion width proportionally with the number of command pulses
motor P5-00 required for one revolution of the motor.

10000 (default) 11 (default) The output of the positioning completion signal
20000 22 depends on the positioning completion width. The
5000 6 smaller the width is, the later the positioning
3000 4 completion signal output is, but the signal output
2000 3 doesn't affect the actual operation state of the motor.

(2) The positioning completion width can also be set separately, and its change will not affect the number of
command pulses required for one revolution of the motor.

5.3.1.3 Positioning near signal (/NEAR)

The servo motor is located near the positioning completion signal, so that the equipment can prepare the next
action in advance.

B Related parameters

Parameter Meaning Defgult Unit Range Modify Effective
setting
P5-06 Near signal output 50 Command | (5535 | Anytime | At once
width unit
. Default . . . .
Parameter | Signal name el Suitable mode Meaning Modify | Effective
P5-46 /NEAR n.0000 5 Positioning near Anytime | At once

Refer to section 3.2.2 for hardware wiring details.
If it is necessary to output from the SO2, P5-46 can be set to n.0002/0012.

1.Positioning approach signal output conditions

When the pulse deviation value U0-08 of the servo driver is lower than the P5-06 setting value, the positioning
approach signal (/NEAR) is output.
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U0-08
Pulse offset

/NEAR

ION!

signal status |
| OFF
/COIN  ONi N
signal status OFF r

2.Description of approach signal output
(1) The approach signal output width P5-06 changes proportionally due to the change of the electronic gear ratio.
The default setting is 11 command units.
The following table is an example:

Number of command pulses Near signall output width The near signal output width P5-06 changes
required for one revolution of P5-06 proportionally with the number of command pulses
motor required for one revolution of the motor.

10000 (default) 50 (default) The output of the positioning completion signal
20000 100 depends on the positioning completion width. The
5000 25 smaller the width is, the later the positioning
3000 15 completion signal output is, but the signal output
2000 10 doesn't affect the actual operation state of the motor.

(2) The approach signal output width can also be set independently, and its change will not affect the number of
command pulses required for one revolution of the motor.
(3) Please set this parameter larger than the positioning completion width.

5.3.1.4 Command pulse prohibition (/INHIBIT)

Position command prohibition, including internal and external position commands. Stop the function of command
pulse input during position control. When the /INHIBIT signal is on, the pulse command is no longer counted.
B Related parameters

Parameter Sigrell Defa}ult Sl Meaning Modify | Effective
name setting mode
P5-32 /INHIBIT n.0000 5|6 Command pulse prohibition Anytime | At once

Parameter range n.0000-001A, assigned to other input terminals by parameter P5-32.
If it is necessary to input from SI2, P5-32 can be set to n.0002/0012. Refer to section 3.2.2 for hardware wiring
details.

1./INHIBIT terminal effectiveness description

Parameter setting status Signal/INHIBIT terminal input status Signal/INHIBIT terminal logic
P5-32=n.0000 No external terminal input
P5-32=n.0000 SIo terminal has no signal input Invalid
P5-32=n.0010 SIo terminal has signal input
P5-32=n.0010 No external terminal input
P5-32=n.0000 SIo terminal has signal input Valid
P5-32=n.0010 SIo terminal has no signal input

2.The influence of /INHIBIT terminal signal on the running state of motor

Motor operation status

Control mode

/INHIBIT terminal logic valid /INHIBIT terminal logic invalid

5-Internal
position control

/INHIBIT signal is from ON—OFF, continue running
from pause point.

Pause current segment

5.3.1.5 Offset clear(/CLR)

Position offset=(position command — position feedback)(encoder unit)
The position deviation clearing function means that the driver can clear the position deviation when the servo
is off or the /CLR signal is received.

B Related parameters
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Parameter Szl Defgult S Meaning Modify | Effective
name setting mode
P5-34 /CLR n.0000 All Pulse deviation clear Anytime | At once

Parameter range n.0000-001A, assigned to other input terminals by parameter P5-34.
If it is necessary to input signal from SI2, P5-34 can be set to n.0002/0012. Refer to section 3.2.2 for hardware
wiring details.

1./CLR signal effectiveness

Parameter setting status Signal /CLR terminal input status e /(ljgzgliictermmal
P5-34=n.0000 No external terminal input
P5-34=n.000C SIo terminal has no signal input Invalid
P5-34=n.0010 SIo terminal has signal input
P5-34=n.0010 No external terminal input
P5-34=n.0000 SIo terminal has signal input Valid
P5-34=n.0010 SIo terminal has no signal input

2./CLR signal explanation

Send the pulse to the servo, execute the /CLR input signal, the servo will lock the current pulse counts, then
update the current position of the encoder to the position feedback in the control, at the same time, clear the
intermediate quantity of the position loop, speed loop and current loop.

/CLR signal is triggered by edge.

3.0ther description of pulse position deviation clearing signal
Setting F0-02 to 1 can also clear the pulse position deviatio.

5.3.1.6 Position pulse deviation

Pulse deviation value refers to the difference between command pulse of command controller (such as PLC) and
feedback pulse of servo unit in position mode. Its unit is 1 command unit, which is related to the command unit
determined by electronic gear ratio.

In position control, when the deviation pulse exceeds a certain limit value, an alarm will occur, and this threshold
value is the deviation pulse limit value.

B Related parameters

Parameter Meaning Defgult Unit Range Modify Effective
setting
P0-23 Pulse di:f‘utéon limit 2000 0.01turns 0~65535 | Anytime | Atonce

When the deviation pulse limit is 0, the deviation pulse will not be detected.

Alarm E-100
____________ e
Deviation { Normal control | P0-23
&
pulse { Normal control P0-23
___________________________ | A
Alarm E-100
5.3.1.7 Position command filter
B Related parameters
Parameter Meaning Defgult Unit Range Modify | Effective
setting
Position command acceleration Servo Servo
P1-24 and deceleration filtering time 0 0.Ims 0765335 OFF inactive
Position command smoothing Servo Servo
P1-25 filtering time 0 0.Ims 0765533 OFF inactive
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Position command acceleration and deceleration

filter

Position command smoothing filter

Command pulse

100% f-----

63.2%

frequency

——— Before filtering

After filtering

100% -~

Command pulse
frequency

Before filtering

——  Afier filtering

100%

Command pulse
frequency

Before filtering
Afier filtering

5.3.1.8 Reference origin

1.Find the reference origin

To find out the physical origin of working table and make it as the coordinates origin of point position control.
Users can select finding reference origin at forward or reverse side.
Function setting:

Parameter Meaning Defe_lult Unit Range Modify Effective
setting
P4-00 Origin function 0 - 0~1 Servo OFF At once
n.xx[x

Note: This function is applicable to position mode 5 and 6. When this parameter is set to 0, the function of
Origin-finding is invalid. When it is set to n.001x, the function of Origin-finding can be used.(Need to P9-21 = 0)

Signal setting
. Default . .
Parameter | Signal sty Meaning Modify
Is\/ello; (ift:in 21 nalmternal speed Range: 0000-0014, distributes to input
P5-28 /SPD-A n.0000 — — - terminal through P5-28. When it set to
Mode 5: find origin point at . - .
L 0001, it means input signal from SI1.
forward direction
15\212 ?:iin 21 allnternal speed Range: 0000-0014, distributes to input
P5-29 | /SPD-B | n.0000 ESIENA terminal through P5-29. When it set to
Mode 5: find origin point at . - .
Lo 0001, it means input signal from SI1.
reverse direction
Related parameter setting:
Parameter Meaning Defgult Unit Range Modify Effective
setting
P4-00 Z phase signal numbers 2 - 0~f Servo OFF At once
n.xxx[] P gn
p4-01 | Ihespeedhitting the 600 rpm 0~65535 | Servo OFF | Atonce
proximity switch
P4-02 The speed leaving the 100 rpm 0~65535 Servo OFF At once
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| proximity switch |

Note: The origin searching function is only for single turn absolute motor (The origin searching function can also

be supported for multi turn absolute motor P0-79 =1).

Finding the reference origin schematic diagram
/lP-OT

/N-OT

® - S;')eed.P4-01
! Direction CW
Stop mode !
@ P0-28
i_Speed P4—“2
©)

Direction CCW

Reference origin
of forward side

Speed P4-01

|

!
>
, Stop mode
1 PO-28

eed P4—0J|2
 Direction CW

Direction CCW

Z signal quantity

Reference origin
of reverse side

Sequential diagram of finding reference origin on forward side:

®
/SPD-A ﬂ
/P-0T ! @
’Z ﬂ . : H H
v : L ® .
P4-01[ = ~ -:/ \ | P4-00 |
I 1 t
®
/SPD-A IT
/P-0T I @
/] ﬂ | : H H
v . L ® .
P4-01[ = ~ ‘:/ \ | P4-00 |
Pa-Q2F "~ A t

Steps:

1)Install limit switch at forward and reverse side. At the rising edge of /SPD-A, motor runs forward at the speed of

P4-01 to find the reference origin on forward side.

2)After the working table hit the limit switch, the motor stop as the mode set by parameter P0-28.
3)Motor leaves the limit switch at the speed of P4-02. After the working table left the limit switch, the motor run
at the Z phase signal position of No.n optical encoder. This position is considered as the coordinates origin, n is

decided by parameter P4-00.




5.3.1.9 Homing function

1.Function overvie
Homing function refers to that when the servo enable is on in the position control mode, after the homing function
is triggered, the servo motor will find the origin and complete the positioning function. The found origin can be
used as the position reference point for subsequent position control.
During the homing operation, other position commands (including the retriggered homing signal) are shielded.
After the homing is completed, the servo driver can respond to other position commands.
After the homing is completed, the servo driver outputs the homing completion signal, and the upper computer
can confirm that the homing has been completed after receiving the signal.

2.Parameter setting

Parameter Name Range Meaning Modify | Effective Defgult
setting
P9-11.0=0: not find Z phase
Z phase P9-11.0=1: find one Z phase Servo Servo
P9-11.0 0~F 0
number P9-11.0=2: find two Z phases OFF ON
And so on
P9-11.1=0: not trigger homing
P9-11.1 Homing 0-2 P9-11.1=1: trigger homing through SI terminal | Servo Servo 0
’ trigger mode (P5-28) OFF ON
P9-11.1=2: trigger homing after enabling
P9-11.2=0: homing mode 0
P9-11.2 Homing 0-7 P9-11.2=1: hom%ng mode 1 Servo Servo 0
mode P9-11.2=2: homing mode 2 OFF ON
And so on
Deceleration
mode when .
P9-11.3=0: 1 h fP9-14
P9-11.3 meeting the 0.1 9 3_0 decelerate as the setting of P9 Sglr:\;o S(e)rlzo 0
overlimit P9-11.3=1: decelerate at once
signal

Note: P9-11.0 can set up to 15 Z phases. P9-11.1 = 0 means that the homing function cannot be used. This
parameter can be understood as the enabling bit of the homing function. Homing modes 1, 3, 5 and 7 are the
opposite situation of homing modes 0, 2, 5 and 6 respectively.

Parameter Name Range Unit Meaning Modify | Effective I:;{?;lg
Homing Return to the origin at high speed, Servo Servo
P9-12 hich d 0~3000 rpm | find the deceleration point and OFF ON 200
igh spee .
execute the mechanical offset.
Homing with low speed. This low
Homing speed should be low enough not to | Servo Servo
P9-13 low speed 0~1000 TPM | cause mechanical shock when | OFF ON 20
stopping.
Homing The acceleration and deceleration Servo Servo
P9-14 acc/dec 0~1000 ms | time here refers to the time required 1000
. OFF ON
time for 0 to 1000 rpm.
Maximum If the time spent in the whole
time process of homing exceeds the time Servo Servo
P9-15 allowed to 0~12000 10ms | set by this parameter, an alarm will OFF ON 0
return to the be given. When P9-15 = 0, the
origin timeout alarm will be shielded.
Touch stop
P9-16 hmode 0~1000 This parameter is only available for | Servo Servo 2
) oming - P home mode 6 and 7. OFF ON
speed
threshold
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Parameter Name Range Unit Meaning Modify | Effective I;;{?;lg
Touch stop This parameter is only available for
mode o o home mode 6 and 7. Servo Servo o
P9-17 homing 0~300% % The base value of the percentage is | OFF ON 100%
torque the rated torque
threshold '
Touch stop
PO-18 hmode 10~1500 This parameter is only available for | Servo Servo 500
) (t)imrnl:g M5 home mode 6 and 7. OFF ON
threshold
Quantitative Servo Servo
P9-19 pulses low | -9999~9999 - Quantitative pulses low bit. 0
bit OFF ON
Quantitative Servo Servo
P9-20 pulses high | -9999~9999 - Quantitative pulses high bit. 0
bit OFF ON
New/old
P9-21 homing 0.1 ) P9-21=0: old homing function. Servo Power 0
function ’ P9-21=1: new homing function. OFF on again
selection
When the homing is about to end,
this filtering time is required. Wait
New until the motor stops completely Servo Servo
P9-22 homing end | 50~10000 ms | before completely exiting the OFF ON 500
filter time homing mode. After this filtering
time, the return to origin
completion signal will be output.

Note: Actual mechanical offset =P9-19 + P9-20x10000, P9-19 and P9-20 need same symbol (all positive or
negative value). The mechanical offset here is the absolute position of the servo after homing.

Parameter Name Range Meaning Modify | Effective | Default
N.XXXX
Forward Operation Take
P5-22 | overtravel signal | O~ffff |Forward limit signal in homing mode perd effect at 3
setting
POT once
Reverse Operation Take
P5-23 | overtravel signal | O~ffff |Reverse limit signal in homing mode perd effect at 4
setting
NOT once
When the homing action and status are
completed, the homing completion signal
. will be output. Even if other modes are
Homing executed after the homing is completed, | Operation Take
P5-54 completion O~fftf . imng P | Perd effect at 0
signal the homing completion signal will not| setting once
disappear. When the homing is started
again, the homing completion signal will
disappear.
. . .. . . . . . . Take
P5-64 Homlpg switch O~ffff The origin sw1tch signal is r.e(.lulred in the Opergtlon offect at 0
signal process of returning to the origin. setting once
SI terminal start When P9-11.1=1, P5-28 distributed the SI Operation Take
P5-28 homi O~ffff |terminal, the homing can be triggered by per effect at 0
oming . setting
SI terminal. once

3.New homing mode selection
To use the new homing function, first set P9-21=1, then set the overtravel switch (POT/NOT) and the origin
switch. If the mechanical offset (P9-19 and P9-20 are set), please set the offset within the travel range to ensure
that the mechanical equipment will not be damaged during the homing process!
The number of Z phases (P9-11.0) and the mechanical offset (P9-19, P9-20) can be valid at the same time. If the
number of Z phases (P9-11.0) and the mechanical offset (P9-19, P9-20) are not set to 0, the servo will find the
number of Z phases (P9-11.0) first, and then execute the mechanical offset (P9-19, P9-20). If the number of Z
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phases (P9-11.0) is 0 and the mechanical offset (P9-19, P9-20) is not 0, the servo doesn't find the Z phase, but
executes the mechanical offset (P9-19, P9-20). If the number of Z phases is not 0 but the mechanical offset is 0,
the servo will find the Z phase (P9-11.0) without performing the mechanical offset.

There are 8 homing modes in total, as follows:

(1) Positive homing, the deceleration point is the origin switch, and the origin is the origin switch or motor Z
signal (P9-11.2 =0)

(2) Reverse homing, the deceleration point is the origin switch, and the origin is the origin switch or motor Z
signal (P9-11.2=1)

(3) Positive homing, the deceleration point and origin are motor Z signal (P9-11.2 =2)

(4) Reverse homing, the deceleration point and origin are the motor Z signal (P9-11.2 = 3)

(5) Forward homing, the deceleration point is the forward overtravel switch, and the origin is the forward
overtravel switch or motor Z signal (P9-11.2 =4)

(6) Reverse homing, the deceleration point is the reverse overtravel switch, and the origin is the reverse overtravel
switch or motor Z signal (P9-11.2 =5)

(7) Positive homing, the deceleration point is the mechanical limit position, and the origin is the mechanical limit
position or motor Z signal (P9-11.2 = 6)

(8) Reverse homing, the deceleration point is the mechanical limit position, and the origin is the mechanical limit
position or motor Z signal (P9-11.2 =7)

Each homing mode is analyzed in detail below:

(1)Homing mode 0 Positive homing, the deceleration point is the origin switch, and the origin is the
origin switch or motor Z signal (P9-11.2 = 0)

(a) When the motor starts to move, the signal of the origin switch (deceleration point) is invalid (P5-64 = 0-invalid,
1-valid), and the forward overtravel switch (POT) (P5-22) is not triggered in the whole process.

Firstly, the servo motor searches the deceleration point (origin) signal in the high-speed forward direction with the
set value of P9-12 (homing high speed) until it meets the rising edge of the deceleration point (origin) signal. After
gradually decelerating to -P9-13 (homing low speed) according to the setting of P9-14 (homing acceleration and
deceleration time), the servo motor searches the deceleration point(origin) signal falling edge in the reverse
direction at the low speed set by -P9-13 (homing low speed). When encountering the deceleration point (origin)
signal falling edge, it will reverse, and continue to search the deceleration point (origin) signal rising edge at low
speed with P9-13 (homing low speed). The next homing action can be divided into four cases:

(al) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

During the operation of continuing to search the rising edge of deceleration point (origin) signal at low speed with
P9-13 (homing low speed), stop immediately when encountering the rising edge of deceleration point (origin)
signal.

origin

’ e POT switch s deceleration point
forward direction Iy n signal rising edge
Po-12

l ] |
7 i N I 7w 1 3 |
(@ Ifl'f ”a 'ﬁr lIIT '? 'II} 'Ifllr JI( 1l J'flr'f i ﬁ'/ J'|'r ik U [ | oil;igin signal rising
b I / edge

1

|

|

i |
motion track l—r |
I

|

|

|

|

|

|

|

1

)

FT

I
1 -
Sl =

- time

I

I

I

I

I

-P9-13

| trigger signal 5 :
' 1 deceleration point

forward overtravel signal falling edge

switch
(a2) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:
In the operation process of continuing to search the rising edge of deceleration point (origin) signal at low speed
with P9-13 (homing low speed), stop immediately when encountering the rising edge of deceleration point (origin)
signal. After the motor is completely stopped, the motor will move a quantitative pulse (P9-19, P9-20) with speed
P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either positive
direction or negative direction), then the motor will stop.

(a3) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

During the operation of continuing to search the rising edge of deceleration point (origin) signal at low speed
P9-13 (homing low speed), continue to run after encountering the rising edge of deceleration point (origin) signal,
and then find the first Z-phase signal and stop immediately.
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(a4) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

During the operation of continuing to search the rising edge of the deceleration point (origin) signal at low speed
P9-13 (homing low speed), continue to run after encountering the rising edge of the deceleration point (origin)
signal, then find the first z-phase signal and stop immediately. After the motor is completely stopped, according to
the set number of mechanical offset pulses (P9-19, P9-20) and direction (it can be positive direction or negative
direction), the motor goes through a quantitative pulses (P9-19, P9-20) at the speed set by P9-12 (homing high
speed), and then the motor stops.

(b) When the motor starts to move, the origin switch (deceleration point) signal is valid (P5-64 = 0-invalid,
1-valid), and the forward overtravel switch (P5-22) is not triggered in the whole process:

The servo motor directly searches for the falling edge of the deceleration point (origin) signal at low speed -P9-13
(homing low speed). If it encounters the falling edge of the deceleration point (origin) signal, it will reverse (i.e.
forward), and continue to search for the rising edge of the deceleration point (origin) signal at low speed with
P9-13 (homing low speed). The next homing action can be divided into four cases:

(bl) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
the rising edge of deceleration point (origin) signal.

origin
forward direction ;I' POT switch speed
| '
]

(@ rrrrrri@rrrrrrrro el

P9-13 edge

motion track EL E
) I
I
I
I
I
I

time
Pogi

rli gt deceleration point

forward overtravel signal signal falling edge

switch '
(b2) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:
In the process of positive acceleration or positive constant speed operation, stop immediately after encountering
the rising edge of the origin signal. After the motor is completely stopped, according to the set number of
mechanical offset pulses and direction (either positive or negative direction), the motor will move a quantitative
pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed), and then the motor will stop.
(b3) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, continue to run after encountering the
rising edge of the origin signal, and then find the first Z-phase signal and stop immediately.
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(b4) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, continue to run after encountering the
rising edge of the origin signal, and then find the first Z-phase signal and stop immediately. After the motor is
completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the set speed P9-12 (homing high
speed) according to the set number of mechanical offset pulses (P9-19, P9-20) and direction (either positive or
negative direction), then the motor stops.

(c) When the motor starts to move, the signal of the origin switch (deceleration point) is invalid (P5-64 = 0-invalid,
1-valid), and the forward overtravel switch (P5-22) triggered in the process is valid.

Firstly, the servo motor forward searches for the deceleration point signal at high speed P9-12 (homing high
speed). After encountering the forward overtravel switch (POT) (P5-22), the driver immediately reverse searches
for the falling edge of the deceleration point (origin) signal at the speed -P9-12 (homing high speed) according to
the value set by P9-14 (homing acceleration and deceleration time). After encountering the falling edge of the
deceleration point (origin) signal, decelerate in the reverse direction (i.e. restore the forward direction) according
to the set value of P9-14 (homing acceleration and deceleration time). The servo motor forward searches the rising
edge of the deceleration point (origin) signal at low speed of P9-13 (homing low speed). The next action back to
the origin can be divided into four cases:

(c1) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
the rising edge of the origin signal.
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T s POT switch  speed POT signal rising
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I | [ \ /
motion track i ‘—ij i\ i
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|
I I
| | /
| |1 25 Tl e ey " p
forward overtravel | trigger signal deceleration point

signal falling edge

switch

(c2) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, stop the machine immediately after
encountering the rising edge of the deceleration point (origin) signal. After the motor is completely stopped, the
motor will move a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to
the set number and direction of mechanical offset pulses (either positive direction or negative direction), then the
motor stops.

(c3) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
In the process of forward acceleration or forward constant speed operation, continue to run after encountering the
rising edge of deceleration point (origin) signal, and then find the first Z-phase signal and stop immediately.
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(c4) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, continue to run after encountering the
rising edge of the deceleration point (origin) signal, and then find the first Z-phase signal to stop immediately.
After the motor is completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the set speed
P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either positive
direction or negative direction), then the motor stops.

2. Homing mode 1 Reverse return to zero, the deceleration point is the origin switch, and the origin is
the origin switch or motor Z signal(P9-11.2=1)

(a)When the motor starts to move, the signal of origin switch (deceleration point) is invalid, and the reverse
overtravel switch (NOT)(P5-23) is not triggered in the whole process

Firstly, the servo motor searches for the deceleration point signal at high speed -P9-12 (homing high speed) in
reverse until it meets the rising edge of the deceleration point signal. After gradually accelerating to P9-13
(homing low speed) according to the setting of P9-14 (homing acceleration and deceleration time), the servo
motor forward searches for the falling edge of deceleration point (origin) signal at the low speed P9-13 (homing
low speed). When encountering the falling edge of deceleration point (origin) signal, it will reverse (resume
reverse), and continue to search the rising edge of the deceleration point (origin) signal at a low speed
-P9-13(homing low speed). The next back to origin action can be divided into four cases:

(al) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

During the operation of continuing to search for the rising edge of deceleration point (origin) signal at low speed
-P9-13 (homing low speed), stop immediately when encountering the rising edge of deceleration point (origin)
signal.
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(a2) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

During the operation of continuing to search the rising edge of deceleration point (origin) signal at low speed
-P9-13 (homing low speed), stop the machine immediately after encountering the rising edge of deceleration point
(origin) signal. After the motor is completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the
set speed P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either
positive direction or negative direction), then the motor stops.

(a3) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

During the operation of continue to search the rising edge of deceleration point (origin) signal at low speed -P9-13
(homing low speed), continue to run after encountering the rising edge of deceleration point (origin) signal, and
then find the first Z-phase signal and stop immediately.

74



origin

deceleration

forward NOT switch speed point signal
direction i) falling edge
— _I: | trigger signal o
> I PO-13 | |
(@ (T TT 0 | |
‘ ! : \'-.\ time
motion track TI Po.13 | G 7 gl
] I|
1 | [
) I M T origin signal
motor Z signal | | ! ” / : o
L y ; | Po-12 | deneleralion rising edge
reverse X point Eigul
overtravel switch rising edge

(a4) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not O:

During the operation of continue to search the rising edge of the deceleration point (origin) signal at low speed
-P9-13 (homing low speed), continue to operate after encountering the rising edge of the deceleration point (origin)
signal, then find the first Z-phase signal and stop immediately. After the motor stops completely, according to the
set number of mechanical offset pulses and direction (either positive direction or negative direction), the motor
goes through a quantitative pulse (P9-19, P9-20) at the speed P9-12 (homing high speed), and then the motor
stops.

(b)When the motor starts to move, the signal of origin switch (deceleration point) is valid (P5-64 = 0-invalid,
1-valid), and the reverse overtravel switch is not triggered in the whole process (NOT) (P5-23).

The servo motor directly forward searches for the falling edge of the deceleration point (origin) signal at low
speed P9-13 (homing low speed). If it encounters the falling edge of the deceleration point (origin) signal, it will
reverse (i.e. negative direction), and continue to search for the rising edge of the deceleration point (origin) signal
at low speed -P9-13 (homing low speed). The next action of returning to origin can be divided into four cases:

(bl) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

In the process of negative acceleration or negative constant speed operation, stop immediately when encountering
the rising edge of the origin signal.
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(b2) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

In the process of negative acceleration or negative constant speed operation, stop the machine immediately after
encountering the rising edge of the origin signal. After the motor is completely stopped, the motor will walk a
quantitative pulse (P9-19, P9-20) at the speed P9-12 (homing high speed) according to the set number and
direction of mechanical offset pulses (either positive direction or negative direction), and then stop the motor.

(b3) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

During negative acceleration or negative constant speed operation, continue operation after encountering the
rising edge of deceleration point (origin) signal, and then stop immediately after finding the first Z-phase signal.
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(b4) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0O:

In the process of negative acceleration or negative constant speed operation, continue to operate after
encountering the rising edge of the deceleration point (origin) signal, and then find the first Z-phase signal to stop
immediately. After the motor stops completely, the motor will run a quantitative pulse (P9-19, P9-20) at the set
speed P9-12 (homing high speed) according to the set mechanical offset pulse numbers and direction (either
positive or negative direction), then the motor stops.

(c)When the motor starts to move, the signal of the origin switch (deceleration point) is invalid (P5-64 = 0-invalid,
1-valid), and the reverse overtravel switch triggered in the process is valid (NOT) (P5-23).

Firstly, the servo motor reverse searches for the deceleration point (origin) signal at high speed -P9-12 (homing
high speed). After encountering the reverse overtravel switch (NOT), the driver decelerates in reverse (i.e. forward)
according to the value set in P9-14 (homing acceleration and deceleration time), and immediately searches for the
falling edge of the deceleration point (origin) signal at high speed P9-12 (homing high speed) in the forward
direction. After encountering the falling edge of the deceleration point (origin) signal, decelerate in the reverse
direction (i.e. negative direction) according to the set value of P9-14 (homing acceleration and deceleration time),
and the servo motor searches the rising edge of the deceleration point (origin) signal in the reverse low speed
-P9-13 (homing low speed). The next homing action can be divided into four cases:

(c1) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge of the origin signal.
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(c2) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:

In the process of reverse acceleration or reverse constant speed operation, stop the machine immediately after
encountering the rising edge of the deceleration point (origin) signal. After the motor is completely stopped, the
motor will move a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to
the set number and direction of mechanical offset pulses (either positive direction or negative direction), then the
motor stops.

(c3) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
In the process of reverse acceleration or reverse constant speed operation, continue the operation after
encountering the rising edge of the origin signal, and then stop immediately after finding the first Z-phase signal.
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(c4) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not O:

In the process of reverse acceleration or reverse constant speed operation, continue to operate after encountering
the rising edge of the deceleration point (origin) signal, and then find the first Z-phase signal to stop immediately.
After the motor is completely stopped, the motor will run a quantitative pulse (P9-19, P9-20) at the set speed
P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (either positive
direction or negative direction), then the motor stops.

3.Homing mode 2 forward homing, deceleration point and origin are motor Z signal (P9-11.2=2)

In this mode, the number of Z phases of the motor is not found. To use this mode, you need to connect POT and
NOT.

(a)When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the forward
overtravel switch (POT) is not triggered in the whole process.

Firstly, the servo motor forward searches the Z signal at the high-speed P9-12 (homing high speed). After
encountering the rising edge of the Z signal, it decelerates in the reverse direction according to the set value of
P9-14 (homing acceleration and deceleration time), accelerates to -P9-13 (homing low speed) and reverse searches
the Z signal at low speed. Next, the homing action is divided into two cases:

(al) Mechanical offset (P9-19, P9-20) is 0:

In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge of the other side of the motor Z signal.
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(a2) Mechanical offset (P9-19, P9-20) is not 0:

In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the motor will walk
a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to the set number and
direction of mechanical offset pulses (either positive direction or negative direction), then the motor stops.

(b)When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the forward
overtravel switch is triggered in the process (POT) (P5-22).

Firstly, the servo motor searches for the Z signal in forward direction with the high speed P9-12 (homing
high-speed speed). After encountering the forward overtravel switch, the driver decelerates in the reverse direction
according to P9-14 (homing acceleration and deceleration time), and searches for the Z signal in the reverse
direction with the high-speed -P9-12 (homing high-speed) until encountering the rising edge of the Z signal. The
machine gradually decelerates in the reverse direction (i.e. returns to the forward direction) according to P9-14
(homing acceleration and deceleration time). The servo motor searches the rising edge of the other side of the Z
signal in the forward direction and low speed P9-13 (homing low speed). The next homing action is divided into
two cases:

(b1) Mechanical offset (P9-19, P9-20) is 0:
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In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
the rising edge of the other side of the Z signal.
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(b2) Mechanical offset (P9-19, P9-20) is not O:

In the process of positive acceleration or positive constant speed operation, stop immediately when encountering
the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the motor will walk
a quantitative pulse at the speed set by P9-12 (homing high speed) according to the set number of mechanical
offset pulses and direction (either positive direction or negative direction), and then stop the motor.

4.Homing mode 3 reverse homing, the deceleration point and origin are motor Z signal (P9-11.2=3)

In this mode, the number of Z phases of the motor is not found. To use this mode, you need to connect POT and
NOT.

(a)When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the reverse
overtravel switch is not triggered in the whole process (NOT).

Firstly, the servo motor searches for the Z signal in reverse direction with the high speed -P9-12 (homing high
speed). After encountering the rising edge of the Z signal, it decelerates and reverses according to the set value of
P9-14 (homing acceleration and deceleration time), accelerates to P9-13 (homing low speed) and searches for the
Z signal at low speed in forward direction. Next, the homing action is divided into two cases:

(al) Mechanical offset (P9-19, P9-20) is 0:

In the process of forward acceleration or forward constant speed operation, stop immediately when encountering
the rising edge of the other side of the motor Z signal.
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(a2) Mechanical offset (P9-19, P9-20) is not 0:

In the process of positive acceleration or positive constant speed operation, stop the machine immediately when
encountering the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the
motor will walk a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to
the set number and direction of mechanical offset pulses (either positive direction or negative direction), then the
motor stops.

(b)When the motor starts to move, the Z signal is invalid or valid (P5-64 = 0-invalid, 1-valid), and the reverse
overtravel switch is triggered in the process (NOT)

The servo motor searches for the Z signal at high speed -P9-12 (homing high speed) in reverse direction. After
encountering the reverse overtravel switch, the driver decelerates and reverses according to P9-14, and then
searches for the Z signal at high speed P9-12 (homing high speed) in forward direction until encountering the
rising edge of the Z signal, and gradually decelerates and reverses (i.e. restores the reverse direction) according to
the set value of P9-14 (homing acceleration and deceleration time). The servo motor searches the rising edge on
the other side of the Z signal at low speed -P9-13 (homing low speed) in reverse direction. Next, the homing
action is divided into two cases:
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(b1) Mechanical offset (P9-19, P9-20) is 0:
In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge of the other side of the Z signal.
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(b2) Mechanical offset (P9-19, P9-20) is not 0:

In the process of reverse acceleration or reverse constant speed operation, stop immediately when encountering
the rising edge on the other side of the motor Z signal. After the motor is completely stopped, the motor will walk
a quantitative pulse (P9-19, P9-20) at the speed set by P9-12 (homing high speed) according to the set number and
direction of mechanical offset pulses (either positive direction or negative direction), then the motor stops.

5.Homing mode 4
(P5-22) (P9-11.2=4)

(a)When the motor starts moving, the forward overtravel switch (POT) is invalid

Firstly, the servo motor searches the forward overtravel switch at high speed P9-12 (homing high speed). After
encountering the rising edge of the forward overtravel switch signal, it gradually decelerates in reverse according
to the setting of P9-14 (homing acceleration and deceleration time). The servo motor searches the falling edge of
the forward overtravel switch signal in reverse direction at low speed -P9-13 (homing low speed). After
encountering the falling edge of the forward overtravel switch signal, the next action of returning to the origin can
be divided into four cases:

(al) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

Decelerate in the reverse direction (i.e. restore the forward direction), and search for the rising edge of the forward
overtravel switch signal in the forward direction and low speed P9-13 (homing low speed). In the process of
forward acceleration or forward constant speed operation, stop immediately when encountering the rising edge of
the forward overtravel switch signal.

forward homing, deceleration point and origin are forward overtravel switch POT

forward POT switch speed

direction POT rising edge
L P9-12 | —1
(@ (I TITILT -'
 POT rising edge
motion track - :

po.13 | |/ _‘

trigger signal ' time

P9-13
POT falling edge

forward

overtravel switch

(a2) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not O:

Decelerate in the reverse direction (i.e. restore the forward direction), and search the rising edge of the forward
overtravel switch signal in the forward with low speed P9-13 (homing low speed). In the process of forward
acceleration or forward uniform speed operation, stop immediately when encountering the rising edge of the
forward overtravel switch signal. After the motor is completely stopped, motor walks a quantitative pulse at the
speed set by P9-12 (homing high speed) according to the set number and direction of mechanical offset pulses (it
can only be in the negative direction, that is, it must move between the origin switch and NOT), and then the
motor will stop.

(a3) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

Continue to operate in reverse at the low speed set by -P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.
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(a4) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Continue to operate in the reverse direction at the low speed set by -P9-13 (homing low speed), and then stop
immediately after encountering the rising edge of the first Z-phase signal. After the motor stops completely, the
motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it can be negative or positive, but it must move between the origin switch
and NOT), and then the motor stops.

(6)Forward overtravel switch is valid when motor starts moving (POT) (P5-22)

The servo motor directly searches for the falling edge of the forward overtravel switch signal (POT) at a reverse
low speed -P9-13 (homing low speed). After encountering the falling edge of POT, the next homing action is
divided into four cases:

(bl) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

Decelerate in the reverse direction (i.e. restore the forward direction), search for the rising edge of POT in the
forward low-speed P9-13 (homing low speed), and stop immediately when encountering the rising edge of POT
during forward acceleration or forward constant speed operation.
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(b2) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

Decelerate in reverse direction (i.e. restore the positive direction), search the rising edge of POT at low speed and
positive direction with P9-13 (homing low speed). In the process of positive acceleration or positive constant
speed operation, stop immediately when encountering the rising edge of POT. After the motor stops completely,
the motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it only can be negative direction, but it must move between the origin
switch and NOT), and then the motor stops.

(b3) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

Continue to operate in reverse at the low speed -P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.
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(b4) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Continue to operate in the reverse direction at the low speed -P9-13 (homing low speed), and then stop
immediately after encountering the rising edge of the first Z-phase signal. After the motor stops completely, the
motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it can be negative or positive, but it must move between the origin switch
and NOT), and then the motor stops.

6. Homing mode 5
(P5-23) (P9-11.2=5)

(a) When the motor starts moving, the reverse override switch (NOT) is invalid

Firstly, the servo motor searches for the reverse overtravel switch (NOT) at reverse high speed -P9-12 (homing
high speed). After encountering the rising edge of NOT, it gradually decelerates in reverse according to the setting
of P9-14 (homing acceleration and deceleration time). The servo motor searches for the falling edge of NOT at
forward low speed P9-13 (homing low speed). After encountering the falling edge of NOT, the next homing action
can be divided into four cases:

reverse homing, deceleration point and origin are reverse overtravel switch NOT

(al) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

Decelerate in the reverse direction (i.e. restore the reverse direction), and search for the rising edge of NOT at the
reverse low speed -P9-13 (homing low speed). In the process of reverse acceleration or reverse constant speed
operation, stop immediately when encountering the rising edge of NOT.
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(a2) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

Decelerate in the reverse direction (i.e. restore the reverse direction), and search for the rising edge of the reverse
overtravel switch signal (NOT) at the reverse low speed -P9-13 (homing low speed). In the process of reverse
acceleration or reverse constant speed operation, stop immediately when encountering the rising edge of NOT.
After the motor stops completely, the motor will move a quantitative pulse at the speed P9-12 (homing high speed)
according to the set number of mechanical offset pulses and direction (it only can be positive, but it must move
between the origin switch and POT), and then the motor stops.

(a3) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Continue to operate in the forward low-speed P9-13, and then stop immediately after encountering the rising edge
of the first Z-phase signal.

forward NOT switch speed t

Grecin (£
; Y _ .
(@ ([ [/ﬁ( (a0 a4afq {(7 TTIr0 o NOT falling edge

| Z phase signal

1

|

|

i— P9-13
.

|

I
motion track -

time

I
I
motor Z signal :
I
1

1 .":

reverse \
P9-12 : {
overtravel switch | NOT rising edge

(a4) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:
Continue to operate in the forward low-speed P9-13, and then stop immediately after encountering the rising edge
of the first Z-phase signal. After the motor stops completely, the motor will move a quantitative pulse at the speed

81



P9-12 (homing high speed) according to the set number of mechanical offset pulses and direction (it can be
positive or negative), but it must move between the origin switch and POT), and then the motor stops.

(b)When the motor starts to move, the reverse overtravel switch (NOT) (P5-23) is valid

The servo motor directly searches for the falling edge of the reverse overtravel switch signal (NOT) at the forward
low speed P9-13 (homing low speed). After encountering the falling edge of NOT, the next homing action is
divided into four cases:

(bl) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

Decelerate in reverse direction (i.e. resume reverse direction), search for the rising edge of NOT in reverse
direction at low speed -P9-13(homing low speed). During reverse acceleration or reverse constant speed operation,
stop immediately when encountering the rising edge of NOT.
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(b2) Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

Decelerate in reverse direction (i.e. recover in reverse direction), search for the rising edge of NOT in reverse
direction at low speed -P9-13 (homing low speed). During reverse acceleration or reverse constant speed
operation, stop immediately when encountering the rising edge of NOT. After the motor stops completely, the
motor will move a quantitative pulse at the speed P9-12 (homing high speed) according to the set number of
mechanical offset pulses and direction (it only can be positive), but it must move between the origin switch and
POT), and then the motor stops.

(b3) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Continue to operate at the forward low speed P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.

NOT switch
forward speed 1

dire_cti?n
(masi wisssssaasaa —
! Po-13 | Z signal
|

|
motion track s /

.'l’I
/

time
motor Z signal

|
I
i
I—' trigger signal
|
i

reverse 1

overtravel switch

(b4) Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Continue to operate at the forward low speed P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal. After the motor stops completely, the motor will move a
quantitative pulse at the speed P9-12 (homing high speed) according to the set number of mechanical offset pulses
and direction (It can be positive or negative, but it must move between the origin switch and POT), and then the
motor stops.

6.Homing mode 6
(P9-11.2=6)

To use this mode, no need to connect POT, NOT and origin switch.

Firstly, the servo motor runs forward at low speed P9-13 (homing low speed). After hitting the mechanical limit

forward homing, deceleration point and origin are forward mechanical limit position

82



position, if the absolute value of torque reaches the upper torque limit of P9-17 (touch stop homing mode torque
threshold), and the absolute value of speed is lower than the set value of P9-16 (touch stop homing mode speed
threshold), this state remains P9-18 (touch stop homing mode time threshold) After the set time, it is judged that
the mechanical limit position is reached, and the next homing action can be divided into four cases:

(a)Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:

Shut down immediately.

forward
direction speed
B
deceleration
Po.13 point signal
I rising edge
\
motion track I nl /
/
| : ;
i tri ional origiin signal fime:
1 igger signa
falling ed
deceleration alling edge

point signal

(b)Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

The servo motor stops immediately. After it stops completely, according to the set number of mechanical offset
pulses, the motor reverse moves a quantitative pulse (P9-19, P9-20) at the speed set by -P9-12 (homing high
speed), and then the motor stops.

forward

direction ek
—

deceleration

(@ T \ fi‘;iﬁ;ﬁi‘;?

L

motion track ! | i
: ! ' time
I I ) )
! 1 trigger signal
le- quantitative ..,! 1 \

deceleration pulse | Po-12

point signal

(c)Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:
Operate in reverse at the low speed set by -P9-13 (homing low speed), and then stop immediately after

encountering the rising edge of the first Z-phase signal.
forward
direction

deceleration
(masi waasssssaaa was| i

motion track | /

I
: -Po-13 | trigger signal
|

speed

|

i time
motor Z signal | !

|

’— Z signal
deceleration

point signal

(d)4Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Run in reverse at the low speed set by -P9-13 (homing low speed), then stop immediately after encountering the
rising edge of the first Z-phase signal, and then walk a quantitative pulse (it can run in positive direction or
negative direction, but it must be within the mechanical limit position) at the speed set by -P9-12 (homing high
speed) according to the set number of mechanical offset pulses after complete stop, and then the motor stops.

8. Homing mode 7
(P9-11.2=7)

To use this mode, no need to connect POT, NOT and origin switch.

Firstly, the servo motor runs in reverse direction with the low speed -P9-13 (homing low speed). After hitting the
mechanical limit position, if the absolute value of torque reaches the upper torque limit of P9-17 (touch stop
homing mode torque threshold), and the absolute value of speed is lower than the set value of P9-16 (touch stop
homing mode speed threshold), this state remains P9-18 (touch stop homing mode time threshold). After the set
time, it is judged that the mechanical limit position is reached, and the next action of returning to the origin can be
divided into four cases:

reverse homing, deceleration point and origin are reverse mechanical limit position
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(a)Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is 0:
Shut down immediately.

f(‘erall"d
direction sl |
g) (IR T .l —
: 913 | trigger signal falling edge
Ir i motion track i
I . time
| pors| —
L | deceleration
deceleration point signal
point signal rising edge

(b)Z phase number (P9-11.0) is 0 and mechanical offset (P9-19, P9-20) is not 0:

The servo motor stops immediately. After it stops completely, the motor moves forward a quantitative pulse
(P9-19, P9-20) at the speed set by P9-12 (high speed back to the origin) according to the set number of
mechanical offset pulses, and then the motor stops.

forward
direction speed
A Po-12 —_
— rrrrrrrr @ TTTrT) |
" trigger signal /
i | motion track j
[ 5 e
I ol i . p—_— time
je-- quantitative .. \ g
| lse 1 -Po-13 ' 1 .
£ U ' deceleration
deceleration point signal

point signal rising edge

(¢)Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is 0:

Operate in the forward direction at the low speed P9-13 (homing low speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal.

forward
direction ‘
speed
f 2 P13 | o ) P—
" igger signal /
I f
| | { motion track _
I ; \ 'Z signal time
: | | motor Z signal -P9-13 A | !
- I | deceleration
deceleration point 5151:31
point signal rising edge

(d)Z phase number (P9-11.0) is 1 and mechanical offset (P9-19, P9-20) is not 0:

Operate in the forward direction with low-speed P9-13 (homing low-speed), and then stop immediately after
encountering the rising edge of the first Z-phase signal. After complete stop, the motor will walk a fixed pulse
(P9-19, P9-20) at the speed set by P9-12 (homing high-speed) according to the set number of mechanical offset
pulses (it can operate in positive direction or negative direction, but it must be within the mechanical limit
position), and then the motor stops.

Note: only for homing mode 6 and 7.

For homing modes 6 and 7, once these two homing modes are triggered, the maximum torque during homing is
1.1 times of the set value of P9-17 (touch stop homing torque threshold). If the internal forward and reverse torque
limits P3-28 and P3-29 are smaller than 1.1 times of the set value of P9-17 (touch stop homing torque threshold),
the torque limit is the set value of P3-28 and P3-29. Similarly, if the external forward and reverse torque limits
P3-30 and P3-31 are enabled, the actual torque limit is the minimum of the internal torque limit, the external
torque limit and 1.1 times of the P9-17 set value.

Only when these two homing modes are triggered, 1.1 times of the set value of torque limit P9-17 (touch stop
homing torque threshold) will take effect. If only the homing is enabled and (homing mode) P9-11.2 is 6 or 7, but
the homing is not triggered, 1.1 times of the set value of torque limit P9-17 (touch stop homing torque threshold)
will not take effect.
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5.3.2 Position control (external pulse command)

Parameter Overview Reference chapter

P0-01 control mode selection Set to 5: external pulse mode 5.3.2.1 Internal position model

The control mode of internal

position mode is given: including
P4-03 Internal position given pattern  |step chz_inge que, positioning 5.3.2.3 Position parameter settings for
P4-04 Number of effective segments  |mode, adjustment time
P4-10~P4-254 Internal paragraphs 1 toThe  configuration  of pulscparagraphs Lto35
35 positional parameter Settings displacement, speed, acceleration

and deceleration time at each

osition

P5-35 Step change signal GHGSTP 5.3.2.4 Step change signal(/CHGSTP)
P5-32 Pause the current segment Common terminal func tion5.3.1.4 Command pulse
signal/INHIBIT allocation prohibition(/INHIBIT)
P5-31 Skip the current segment 5.3.2.5 Skip the current segment]
number/Z-CLAMP signal(/ZCLAMP)

P4-00 The number of Z-phase signals
passed after leaving the limit switch
P4-01 The speed of hitting the
proximity switch

P4-02 The speed of leaving the
proximity switch

P5-28 Find the reference origin on the
forward rotation side in position
mode/SPD-A

P5-29 Find the reference origin on the
forward rotation side in position
mode/SPD-B

5.3.1.8 New back to origin function

Internal position return to origin|
setting parameters

F2-09 35 Arbitrary setting of segment
ositions

Number of communication settings

5.3.2.6 Communication setting segment|

number

segments

5.3.2.1 External position mode
Parameter Mg Meaning Modify Effective
value
P0-01 5 Control the position by external pulse Servo OFF At once
5.3.2.2 Internal position mode setting
Paramete Function Unit Defgult sElole Modify Effective
setting mode
Internal p0§1t10n mode — n.0000 5 Servo bb At once
setting
. . Default .
Parameter setting Meaning setting Setting range
n.Oxxx No meaning
P4-03 LXOXX Waiting 0 0~1
mode
n.Xxox Change step 0 0~6
mode
XXX Positioning 0 0~1
mode
1. Waiting mode
n.XOXX Meaning
0 Wait for positioning completion
1 Not wait for positioning completion

Note: Waiting mode refers to whether the driver waits for the motor to be positioned after outputing a position|
instruction in internal position mode. It takes effect in all Step-Changing modes.

Waiting mode=0, adjust time =

Oms Waiting

mode =0, adjust time >0ms
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A
i
P5-00 i
Pulse B 2 i
offset i i
| I
! i
.
“‘"I !““‘ ll : L
Signal status ON FF

output complete to

completion signal.

the output

After the drive output 1-segment position command, it
will wait for the completion of motor positioning, and
then start the next position command at once. T1 i
positioning time, which means the time from pulse
of positioning

P5-00
Pulse 1

offset

/COIN e o
Signal status Lok | |
After the drive output 1-segment position command, it will
wait for the completion of motor positioning, and pass the
adjust time, then start the next position command. T1 is
positioning time, t2 is adjust time. Refer to parameter P4-11.

ON

Wait mode = 1, adjust time = Oms

Wait mode = 1, adjust time > Oms

L

t

After the drive output 1-segment position command,
it will not wait for the completion of motor
positioning, and start the next position command at
once.

t

2

After the drive output 1-segment position command, it will
not wait for the completion of motor positioning, but pass
the adjust time, and then start the next position command.
T2 is adjust time. Refer to parameter P4-11.

2.Change step mode

n.xXxox

Description

/CHGSTP

t1=P4-16, 12=P4-23.
1.If the /CHGSTP signal is always on, the
servo unit will cycle the set position

segment all the time.
ON

Signal status _OFF

0: Change the step when|  Segment 1
signal is ON, recycling
Segment 2
Segment 1

2.If the /CHGSTP signal is set to off
when executing a certain segment, the
servo will continue to complete the
execution of that segment without the
execution of the next segment.

3. In this mode, the step change signal
/CHGSTP is triggered at high level.

4. When the servo enable is off during a

certain section of operation, the motor
stops according to the servo off shutdown
mode.After the shutdown, the positioning
is invalid.

6.In this mode, the adjustment time of
each period is valid.
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n.Xxox

Description

1: Change the step at the
rising edge of the signal,
single-step execution

/CHGSTP ON

Signal status _OFF |
P

A

Take setting two segments as an example,
tl = p4-16 in the figure.

1. Note that as shown in the figure, in this
mode, the set adjustment time actually
doesn't work. As long as the previous
position command has been sent out, the
next command will be entered
immediately when a new step change
signal arrives.

2.In this mode, the step change signal
/CHGSTP is triggered by rising edge.
3.After each operation completion,

positioning completion and positioning
approach signal are all effective.

t |4.When the servo enable is off during a
certain section of operation, the motor
stops according to the servo off shutdown
mode.After the shutdown, the positioning
is invalid.

5.The adjustment time is not valid in this
mode.

2: Start at the rising edge
of the signal, sequential
run all, not recycling

/CHGSTP ON

Signal status _OFF |
P

A

Take setting two segments as an example,
tl = p4-16 in the figure.

1.The /CHGSTP signal before the
completion of a cycle will not be counted,
as shown in the second /CHGSTP signal
in the figure.

2.In this mode, the step change signal
/CHGSTP is triggered by rising edge.
3.After each operation completion,
positioning completion and positioning
approach signal are all effective.

4.When the servo enable is off during a
certain section of operation, the motor
stops according to the servo off shutdown
mode.After the shutdown, the positioning
is invalid.

5.The adjustment time is valid in this
mode.

3: set segment no.
through communication

Servo is ON, set parameter P2-09=0, then set the running segment. The motor will run
the setting segment. Refer to 5.3.2.6 Set segment through communication.
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n.Xxox

Description

4: /CHGSTP double edge
triggering

tl = p4-16 in the figure.

1. /CHGSTP rising edge triggers the first
segment and falling edge triggers the
second segment. Where, if the first
segment position is required to operate
completely, the /CHGSTP signal remains
on until the end of the first segment.
2.0nly in this mode, the number of p4-04

JCHGSTP ON

Signal status ﬂ
P valid segments is invalid.

! | 3.After

: positioning completion and positioning

each operation completion,
approach signal are all effective.

4.When the servo enable is off during a
certain section of operation, the motor

» | stops according to the servo off shutdown

mode.After the shutdown, the positioning
is invalid.

5.The adjustment time is not valid in this
mode.

6.Before this p5-35
terminals need to be allocated first, but

using mode,

not when using this mode.

5

/PREFA(P5-57),
/PREFB(P5-58),
/PREFC(P5-59)Choose

the segment through
terminal, the range is
segment 1~3

/PREFC /PREFB /PREFA Segment no.
0 0 0 -
0 0 1 1 (segment 1 position)
0 1 0 2(segment 2 position)
1 0 0 3(segment 3 position)

1. After each operation completion, positioning completion and positioning approach
signal are all effective.

2.When the servo enable is off during a certain section of operation, the motor stops
according to the servo off shutdown mode. After the shutdown, the positioning is
invalid.

3.The adjustment time is valid in this mode.

4./CHGSTP signal is invalid only in this mode.

5.The segment number selection terminal can't only trigger the step change at the edge,
but also keep on state. This mode supports continuous and repeated triggering of a
certain segment. If the segment number selection terminal remains on, the motor stops
after encountering the overtravel signal, it is necessary to change the segment number
selection terminal to off, otherwise, the motor will execute the position segment after
the overtravel signal is cancelled.
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n.Xxox

Description

6

/PREFA(P5-57),
/PREFB(P5-58),
/PREFC(P5-59),
/PREFD(P5-60)Choose
the segment through
terminal, the range is
segment 1~16.

/PREFD | /PREFC | /PREFB | /PREFA Segment no.
0 0 0 0 1 (segment 1 position)
0 0 0 1 2 (segment 2 position)
0 0 1 0 3 (segment 3 position)
0 0 1 1 4 (segment 4 position)
0 1 0 0 5 (segment 5 position)
0 1 0 1 6 (segment 6 position)
0 1 1 0 7 (segment 7 position)
0 1 1 1 8 (segment 8 position)
1 0 0 0 9 (segment 1 position)
1 0 0 1 10 (segment 2 position)
1 0 1 0 11 (segment 3 position)
1 0 1 1 12 (segment 4 position)
1 1 0 0 13 (segment 5 position)
1 1 0 1 14 (segment 6 position)
1 1 1 0 15 (segment 7 position)
1 1 1 1 16 (segment 8 position)

Note: the rising edge of P5-35 step change signal triggers each position (the rising edge
is invalid during operation).

(D When the servo enable is off during a certain section of operation, the motor stops
according to the servo off shutdown mode. After the shutdown, the positioning is
invalid.

®) The adjustment time is not valid in this mode.

(® After each operation completion, positioning completion and positioning approach
signal are all effective.

@ After the segment number is selected, the rising edge of P5-35/CHGSTP step change
signal is required to trigger to run the position segment, and the step change triggering
during segment operation is invalid.

® Segment number selection terminal logic is voltage level valid. Input high voltage
level is valid, input low voltage level is invalid.

The following input signal can switch the segment 1 to 3 or 1 to 16:

. Default | Suitable . . .
Parameter Signal name e Setting range Modify | Effective
. . Range 0000-0014, distribute
P5-57 /PREFA internal position n.0000 5 to input terminal through
segment |
P5-57
. o Range 0000-0014, distribute
P5-58 /PREFB internal position n.0000 5 to input terminal through
segment 2 P5.58
PREFC intormal sosition Range 0000-0014, distribute | 1ytme | Atonce
P5-59 p n.0000 5 to input terminal through
segment 3
P5-59
. o Range 0000-0014, distribute
P5-60 /PREFD internal position n.0000 5 to input terminal through
segment 4
P5-60
3.Positioning mode
n.Xxxo Meaning
0 Relative positioning
1 Absolute positioning

0: Relative positioning

1: Absolute positioning
(Take the reference origin as the absolute positioning
origin)
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-
Segment 2
' L
t t
5.3.2.3 Position segment 1 to 35 parameter settings
Parameter Meaning Defgult Unit Range Modify | Effective
setting
P4-10+(n-1)*7 Pulse n‘gg‘”er (low 0 1 pulse -9999~9999 | Servobb | At once
PA-11+(n-1y¥7 | PUIse n“k‘;l:)’er (high |- 10000 pulses | -32767~32767 | Servobb | Atonce
P4-12+(n-1)*7 Speed 0 0.1rpm 0~65535 Servo bb | Atonce
P4-13+(n-1)*7 Trape.zmd. 0 ms 0~65535 Servo bb | Atonce
acceleration time
P4-14+(n-1)*7 Trapezoid 0 ms 0~65535 Servobb | At once
deceleration time
P4-15+(n-1)*7 Reserved -
P4-16+(n-1)*7 Adjust time 0 ms | 0~65535 Servo bb | At once
Notes:

1.Set pulse number = pulse number (high bit) x10000 + pulse number (low bit).

2.In formula P4-10+(n-1)*7, n is the segment no. of internal position. The range is 1~35. Segment 1~12 can be set
through the operate panel, segment 13~35 needs to write in parameters through communication (RS232 or
RS485).

3.In the relative positioning mode, if the pulse high position is set to 9999, the pulse low position is set to 9999, or
the pulse high position is set to - 9999, and the pulse low position is set to - 9999, and p4-03.3 = 1 (Don't wait for
the positioning to be completed), the infinite pulse mode will be entered. On the contrary, the number of pulses is
limited.

4.1f one of the segment speed is zero, servo will skip this segment and run the next segment.

5.In relative positioning mode, if one segment speed is not zero but the pulse number is zero, the motor will not
run, but the wait mode is effective. The servo will run the next segment when the adjust time is out.

6.In absolute positioning mode, if one segment speed is not zero but the pulse number is zero, the

motor will return to the reference origin with the speed of this segment.

7.In absolute positioning mode, if two consecutive segments speed are not zero, but the pulse number is

the same, the servo motor will not run but the wait mode is effective.

8.In the absolute positioning mode,the number of rotations of the motor is limited and cannot be unlimited.

9.At present, there are only two kinds of velocity in the internal position mode: step speed and slope speed. When
the trapezoidal acceleration time and trapezoidal deceleration time are set to 0, it is in the form of step
speed.When the trapezoidal acceleration time and trapezoidal deceleration time are greater than 0, it is in the form
of slope speed.

10.Trapezoidal acceleration time and trapezoidal deceleration time refer to the time required to change from 0 to
rated speed.

11.If the speed of a certain parameter set is 0, the position command of this section will be ignored in the step
change mode of 0 / 1 / 2. However, in the mode of 4 / 5 / 6, the motor doesn't rotate when the step change is
triggered at this section.

12.In the internal position section parameters, the position commands of pulse settings are still affected by the
electronic gear ratio. The actual number of turns of the motor should be determined by combining the set pulse
command and the electronic gear ratio.

13.In the absolute positioning mode, the starting position of each step change is based on the starting position of
the first triggering step change. In the relative positioning mode, the starting position of each step change is based
on the position at the end of the last step change.

14.In the relative positioning mode, the infinite pulse position segment can be set in the 35 segment positions. The
motor will run continuously in this segment, unless the trigger skips the current segment.
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There are 35 sections in total in the internal position. If 10 sections need to be operated and 5 sections need to be
operated switched for use due to process requirements, the effective segment can be set. For example, parameters
are set for sections 1-10, and P4-04 is set to 5, that is, the position of section 1-5 is valid. if it is set to 10, the
position of section 1-10 is valid.

Parameter Meaning Defe_lult Unit Range Modify Effective
setting
P4-04 Effective segment 0 - 0~35 Servo bb At once

P4-08 sets the starting operation section number after the first round, and it is valid when the change mode
P4-03.1 is set to 0 and 1. The settings are explained below, and valid values are set for No.1-No.8 sections.

Parameter Meaning Defgult Unit Range Modify Effective
setting
P4-08 Internal position mode start 1 0~35 Servo bb At once
segment number
Qg Setting Parameter Actions
mode
start —w Segment » Segment » Segment pSegment
P4-08=0 or P4-08=8 l 2 3 4
P4-08>P4-04 P4-04=4 A
P4-03.1=0
start — Segment g Segment _____  Sepment______ Segment _
P4-08=2 ! 3 4
1<P4-08<P4-04 P4-04=4 '
P4-08=0 or P4-08=8 start —pSEgMEnt » Scgment » Segment pSegment__y  ong
P4-08>P4-04 P4-04=4 ! 2 !
P4-03.1=1
start —a Segment p Segment » Segment p-Segment
P4-08=2 3 4
<P4-08<P4-
1<P4-08<P4-04 P4-04=4 ,

When using skip current segment function, the SI terminal assigned by P5-31 needs rising edge trigger.
5.3.2.4 Change step signal (/CHGSTP)

Parameter Name Setting Meaning Range
Range:0000-0014.
. o . Distribute to input terminal
P5.35 _Change step 1£.0000 Defa}llted is not distribute to input through P5-35. When it set
signal/CHGSTP terminal. Refer to 5.3.2.2. . .
to 0001, it means input
from SI1.
5.3.2.5 Skip present segment signal (/ZCLAMP)
Parameter | Signal name Setting Meaning Range
Sl;g;ﬁf Defaulted is  not | Range: 0000-0015. Distribute to input
P5-31 P n.0000 distribute to input | terminal through P5-31. When it set to
segment terminal 0001, it means input from SI1
/Z-CLAMP ) ’ '
In different Step-Changing modes, the function of skipping the current segment will have different effects, as
follows:
Change step Skip the
mode present Actions
P4-03 n.xxox segment
0 Cancel current segment, execute the next segment at once
1 /Z-CLAMP Cancel current segment, execute the next segment when the change step
signal is ON
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6

Cancel current segment, execute the next segment at once

Cancel current segment, set the F2-09 again

The current segment is cancelled and the next segment is executed on the
falling edge of the /CHGSTP step change signal

If the current segment is cancelled, the corresponding segment will be

executed after selecting other segments

The current segment is cancelled, the selected position segment is executed
at the rising edge of /CHGSTP step signal

5.3.2.6 Set segment through communication

Parameter Meaning Defe_lult Unit Range Modify Effective
setting
F2-09 Set the segment gumber 0 - 0~35 Anytime At once
through communication

If this parameter is set to a certain segment number, this segment position will be executed without step change
signal. Communication can be used to modify parameters.
For example: to execute the second segment position, set F2-09 = 0, and then F2-09 = 02.

5.3.2.7 Motion start signal (/MRUN)

Signal

Default

Parameter . Meaning Modify
name setting
Terminal output is not assigned by
default. s . . Parameter range 0000-0014,
. It is only valid in the internal position . .
Motion mode. similar to the positionin assigned to the output interface
P5-50 start n.0000 compietion signal in thg externagl through parameter P5-50. When it
/MRUN pulse mode. there is output when the is set to 0001, the signal is output

motor is running, and there is no
output when the motor stops.

from SO1 terminal.
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5.4 Speed control

5.4.1 Speed mode general control

5.4.1.1 Soft start

Parameter Meaning Defal_llted Unit Range Modify Effective
setting

p3.g9 | Soft StartTﬁflzelera“‘m 200 ms 0~65535 Servobb | At once

p3.o | Seft Starfrﬂfl‘;elerauon 200 ms 0~65535 Servobb | At once

Soft start acceleration and deceleration time is suitable for mode 3/4/7. Smooth speed control can be carried out
when step speed instruction is input or internal setting speed is selected.

P3-09: Time from stop to rated speed

P3-10: Time from rated speed to stop

Rated speed —__
i

Target speed

.
-
-
_\-\-\-\-\-\-\-\-\_"‘-\-n i

Speed up time ’ S Pe:im L‘OWI'l
P3-09 g | P3-10 -

5.4.1.2 Zero clamp (/ZCLAMP)

1.0verview

This function is used when host controller uses speed command input and the servo system isn't configured the
position loop. In other words, the function will be used when the motor must stop and enter lock state even the
V-REF input voltage is not zero.

When set ON the zero clamp function, it will configure the position loop inside the servo, the motor will do zero
clamp within 1 pulse at this position. The motor will return to zero clamp position even it is run by external
force.

The present speed must be smaller than zero clamp speed when using zero clamp function, it can clamp the motor
shaft from moving. The motor will switch from speed mode to position mode when starting the zero clamp
function. At this time, rotate the motor shaft, it will return to the original position. It will not return to original
position in speed mode, because it has no position feedback.

2.Input signal setting

Parameter sigiel Setting Meaning Range
name
Defaulted isn't
Zero n.0000(default) | distribute to input Range: 0000-0014. /Z-CLAMP signal is
P5-31 clamp terminal distributed to input terminal by parameter
/ZCLAMP 1.0002 Inqu signal from SI2 | P5-31.
terminal
3.Parameter setting
. Default . . .
parameter Meaning st Unit Range Modify Effective
P3-13 Zero clamp speed 10 rpm 0~300 Servo bb At once
P3-12 Zero clamp mode 0 - 0~3 Servo bb At once
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P3-12 setting

Contents

ZCLAMP input signal is ON, forced speed command is 0, when the speed below P3-13, switch

0 to position mode and the servo lock in this position.
1 ZCLAMP input signal is ON, forced set the speed command to 0.
ZCLAMP input signal is ON, the speed below P3-13, switch to position mode and the servo
) lock in the position.
Note: After entering zero clamp mode, present setting speed is higher than P3-13, motor doesn't
run, the ZCLAMP signal must be OFF, then motor will run again.
ZCLAMP signal is ON, the setting speed is less than P3-13, switch to position control mode,
3 and servo is locked at this position. At this time, if setting speed is over P3-13, the motor will

run again.

5.4.1.3 Speed reach signal (/V-RDY)

B Related parameter

Parameter Signal name Defgult Suitable Meaning Modify | Effective
setting mode

P5-51 /V-RDY n.0000 3 Speed reach signal Anytime | At once

Parameter Meaning Defgult Unit Range Modify Effective
setting

P5-05 Reach speed 50 rpm 0~10000 Anytime At once
1.Speed arrival signal output condition
When the actual motor speed is greater than P5-05, output speed reach signal (/V-RDY).

Speed n
(rpm)
A
y P5-05
/V-RDY OFH ON OFF
5.4.1.4 Speed command filter
B Related parameter
Parameter Meaning Defe_lult Unit Range Modify Effective
setting
P1-23 Speed command filtering 0 0.1ms 0~65535 Servobb | Atonce
time constant

P3-09 Acceleration time 200 1ms 0~65535 Servo bb At once

P3-10 Deceleration time 200 1ms 0~65535 Servo bb At once

p3.1] | Movingaverage filtering 0 0.lms | 0~65535 | Servobb | Atonce

time constant

Firstly, set P3-09 and P3-10. Plan the speed command acceleration and deceleration time.
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Target speed . /

/ speed -
—— :

Tace Tdee :
time
Among them, acceleration time Tacc =(Target speed/Rated speed) * P3-09 [ms],deceleration time Tdec = (Target

speed/Rated speed) * P3-10 [ms].
Set an appropriate sliding average filtering time constant P3-11 (S-type acceleration and deceleration time

constant). Ts = P3-11*0.1[ms].

 § .
speed — Before filtering
After filtering
Traget speed
Tace Te T T= wifiia

Note: The setting of the sliding average filtering time constant must meet the requirements, Ts<0.5 * Tacc, Ts<0.5
* Tdec. Otherwise, excessive sliding average filtering time will result in an increase in deceleration time and
deceleration time, which doesn't comply with the settings of P3-09 and P3-10.

When P3-09 and P3-10 are set to 0, setting the sliding average filtering time will change the speed command into
a trapezoidal acceleration/deceleration speed command. Set P1-23 (speed command filtering time constant) and

P1-24 (first-order low-pass filtering time constant), and the effect is as follows:

Command pulse frequency
Before filtering

After filtering

100%

63.2%

36.8%

t

] e
P1-23 P1-23
Note: If acceleration and deceleration are set, the first-order low-pass filtering will increase the lag of the

speed command.
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5.4.2 Speed control (internal speed)

Parameter Overview Chapter
P0-01 Control mode selectio Set to 3: internal speed control mode 54.2.1
P3-05 Internal speed 1 . .
P3-06 Internal speed 2 iSnpeer(i1 value setting of internal 3-segment speed 5491
P3-07 Internal speed 3 P
P5-28 Internal speed selection
/SPD-A The combination of terminals determines the 5491
P5-29 Internal speed selection | speed of corresponding section —
/SPD-B
P5-27 Internal speed direction Dlrectlor} chgnglng, default S n.'OOOO
selection /SPD-D If the direction changing is given through SI2 54.2.1
terminal, P5-27 can be set to n.0002

P3-09 Soft start acceleration time . ST
P3-10 Soft start deceleration fime Set acceleration and deceleration time in ms 54.1.1
5.4.2.1 Internal speed mode
Parameter | Set value Meaning Modify Effective

P0-01 3 Speed control: internal speed selection Servo bb At once

Function: Internal speed selection will set 3 motor speeds and select the speed by external signal. It is no need to

configure external speed

generator or pulse generator.

Servo unit

Input

No need external speed or

/SPD-D

/SPD-A

/SPD-B

pulse generator

_1

Speed selection

-®

Servo motor

SPEEDI P3-05

SPEED?2 P3-06

SPEED3 P3-07

Run the motor

at set speed

User parameter
B Related parameter
. Defaulted . . .
Parameter Meaning . Unit Range Modify Effective
setting
P3-05 Internal speed 1 0 rpm -9999~+9999 Anytime At once
P3-06 Internal speed 2 0 rpm -9999~+9999 Anytime At once
P3-07 Internal speed 3 0 rpm -9999~+9999 Anytime At once
. Default :
Parameter Signal name - Range Range | Effective
Internal direction Range: 0000-0014. Distribute to input
P3-27 /SPD-D n-0000 | 4 minal through P5-27.
Internal Range: 0000-0014. Distribute to input .
P3-28 speed/SPD-A n-0000 terminal through P5-28. Anytime | At once
Internal Range: 0000-0014. Distribute to input
P3-29 speed/SPD-B n.0000 1 inal through P5-29.

1.Correlation between running speed and terminal signal

/SPD-D(P5-27)

O<forward run>

Input signal .
/SPD-A(P5-28) /SPD-B(P5-29) ELRetpeee
0 0 Internal speed is zero
0 1 P3-05: SPEEDI
1 1 P3-06: SPEED2
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Input signal Running speed
/SPD-D(P5-27) /SPD-A(P5-28) /SPD-B(P5-29)
1 0 P3-07: SPEED3
0 0 Internal speed is zero
|<reverse run> 0 1 P3-05: SPEEDI1
1 1 P3-06: SPEED2
1 0 P3-07: SPEED3

Note:

(D /SPD-D signal is direction control, input SI terminal can be changed according to P5-27. The validity of the
terminal signal determines the direction of the motor.
@) The combination of /SPD-A and /SPD-B input terminal effectiveness determines the multi segment speed

3 0/1 of the above table represent the validity of the signal. The 0-bit terminal input is invalid. 1 is the terminal

input valid.

2.Running example

The following table takes /SPD-D as an example, /SPD-A, /SPD-B signals are the same.

Parameter setting

Signal/SPD-D terminal input status

Signal/SPD-D terminal logic

P5-27=n.0000 No need external terminal input
P5-27=n.000c SIo terminal no signal input Invalid
P5-27=n.0010 SIo terminal has signal input
P5-27=n.0010 No need external terminal input
P5-27=n.0000 SIo terminal has signal input Valid
P5-27=n.0010 SIo terminal no signal input
3.Running example
Speed 3
+SPEED3— | Speed up down is decided by
: P3-09, P3-10
+SPEED2 |— [
| |
| |
+SPEED1 [— : |
| I
. Stop | : : : stop Stop
|
| : l .
| I ! I
-SPEED1 {— 1 | : |
: | | |
I ! I |
~SPEED2|— ! : : !
: I | :
I | |
~SPEED3[~ | : | |
! I I I
| | | |
| 1
| |
SPD-A OFF : OFF | ON | ON | OFF |
|
| | ' |
OFF ON . ON OFF ' OFF ON ' ON OFF ' OFF
SPD-B ——, | : ! | : | :
| | | | | | }
SPD-D OFF | OFF | OFF ' OFF ON ! ON ' ON ' ON ' ON
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5.5 Speed control (pulse frequency command)

Parameter Overview Reference
chapter
P0-01 Control mode selection Set to 1: Internal torque mode 5.5.1
P3-33 Internal torque command The given value is the percentage of 5.5.1.1
rated torque
P3-16 Internal forward speed limit of
torque control
P3-17 Internal reverse speed limit of
torque control o 54.2.1
P3-14 Forward max speed limit (MAX Speed limit in torque mode
speed)
P3-15 Reverse max speed limit (MAX
speed)
Change the direction, default is
P5-27 Speed direction switch /SPD-D n.QO O.O . .
If it is given through SI2 terminal,
P5-27 can be set to n.0002
5.5.1 Torque control (internal setting)
Parameter | Set value Function Modify Effective
P0-01 1 Torque control: internal setting Servo bb At once
Function: Control the torque by internal torque command.
5.5.1.1 Internal torque command
) Default . . .
Parameter Meaning . Unit Range Modify | Effective
setting
P3-33 Internal torque 0 1% rated torque | -1000~+1000 | Anytime | Atonce
command

The unit of this parameter is 1% of the rated torque.
For example: P3-33=50, motor forward run with 50% of the rated torque.
P3-33=-20, motor reverse run with 20% of the rated torque.

In addition to using the torque to control the direction of servo operation, it can also use / SPD-D to control the

direction.

5.5.1.2 Internal speed limit of torque control

Parameter Meaning Defgult Unit Range Modify | Effective
setting
P3-16 Internal forward speed limit in Motor rated rpm 5~65535 | Anytime | Atonce
torque control mode
P3-17 Internal reverse speed limit in torque Motor rated rpm 565535 | Anytime | At once
control mode

Note: Even if the setting speed of this parameter is greater than the speed limit of P3-14, the actual effective speed
limit is the lower speed limit. (The maximum speed is the smaller value in P3-14/P3-15 and P3-16/P3-17)

5.5.1.3 Speed reach signal output (/VLT)

In torque mode, when the absolute value of the actual speed of the servo motor exceeds the speed limit value,
it is considered that the actual speed of the servo motor is limited. At this time, the servo driver can output

/VLT signal. Otherwise, if any condition is not met, the speed limit signal is invalid.

Parameter Szl Defgult S Meaning Modify | Effective
name setting mode
P5-43 /VLT n.0000 1 Speed limit detection Anytime | Atonce

By default, no terminal is allocated, the parameter range is 0000-0014, and is allocated to the output interface
through parameter P5-43. When set to 0002, the signal is output from the SO2 terminal. /VLT signal is only valid

in torque mode.
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5.6 Absolute value system

5.6.1 Absolute system setting

In order to save the position data of absolute encoder, the battery unit needs to be installed.

Install the battery on the battery unit of the encoder cable with the battery unit.

If you don't use encoder cable with battery unit, please set P0-79 to 1, that is, multi-loop absolute value encoder is
used as incremental encoder.

Pararmeter Name Setting Meaning Range

0 Normally use absolute encoder and use battery to
memorize position.

Use multi-loop absolute encoder as incremental
encoder and no longer remember position

Use as absolute encoder, ignore the multi-loop
overflow alarm

Absolute encoder
P0-79 battery undervoltage | 1(default)
alarm switch

0~2

2

Note: After replacing the multi-turn motor, an E-222 alarm will occur, which will automatically clear the number
of times the multi-turn overflow occurred. Otherwise, serious position deviation may occur, causing danger.

5.6.2 Replace the battery

When replacing the battery, please replace the battery while keeping the driver and motor connected well and the
control power is connected. If the battery is replaced when the control power between the driver and the motor is
closed, the data stored in the encoder will be lost.

Note: Absolute Encoder Battery Model (This Battery Can't Charge)
Battery unit for normal cable:CP-B-BATT
Battery unit for tank chain cable: CPT-B-BATT

Battery replacement steps

When using encoder cable with battery unit.

(1)Only the control power of the servo unit is connected.
(2)Open the cover of the battery cell.

servo driver side

"
]
'
n
]
1
ta

(4)Close the cover of the battery unit
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servo driver side

(5)After replacing the battery, in order to remove the "Encoder Battery Alarm (E-222)" display, please do clear
alarm twice (F0-00=1).
(6)Connect the power supply of the servo unit again.
(7)Make sure the error display disappears and the servo unit can operate normally.

5.6.3 The upper limit of turns

The upper limit of rotating cycles can be used for position control of gyroscopes such as turntables.
For example, suppose there is a machine whose turntable moves only in one direction, as shown in the figure

below.

turntable

"'\-\.\_\__
P

&j}%ﬁ r

motor

Because it can only rotate in one direction, after a certain period of time, the number of revolving cycles will
always exceed the upper limit of absolute value encoder.

Reasiilian Rotating Circle Serial
Ser\szé)rirgsotor (single-circle Data Operation of overtime
data) Output range

When it is higher than the upper limit value in the
forward direction (+32767*2" 17):

CM/T 17 Rotation serial data = 32767*2"17
When it is below the lower limit of reversal
direction (-32768*2" 17):
Rotation Serial Data=-32767*2"17

-32768~32767 When it is higher than the upper limit value in the
forward direction (+32767*2"23):
TL ” Rotation serial data = 32767%2/23

When it is below the lower limit of reversal
direction (-32768%*2" 23):
Rotation Serial Data=-32767*2/23
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5.6.4 Read absolute position by communication

Basic parameter

User Name Function
parameter
U0-10 Absolute single turn position, read the single word of the
Encoder feedback value hex address 0x100A and 0x100B through Modbus-RTU,
U0-11 U0-10+U0-11*10000 is current encoder single turn
position
U0-91 Multi-turn absolute encoder present | Read the single word of the hex address 0x105B through
turns Modbus-RTU, it is current encoder turns
U0-57 Absolute encoder present position | Read the double words of the hex address 0x1039 through
U0-58 feedback low 32-bit Modbus-RTU, it is current encoder position, with + pulses
U0-59 o Read the double words of the hex address 0x103B through
Absolute encoder present position L o . ;
. . Modbus-RTU, it is current encoder position high bits,
U0-60 feedback high 32-bit .
needs to plus the low bits data

The servo driver transmits the position data information of the encoder through RS485 interface and ModbusRTU
protocol.

B 17-bit absolute encoder, the pulses per turn is 131072.

B 23-bit absolute encoder, the pulses per turn is 8388608.
Read U0-60 (0x103C) value.
(1) 0 is encoder zero position forward direction. Encoder current position is U0-57 * 1 + U0-58 * 216+ U0-59
* 2324+ 1U0-60 * 24,
(2) -1 is encoder zero position reverse direction. Encoder current position is [U0-57 + U0-58 * 216 + U(0-59 *
232+ (65536 +U0-60)* 248] — 264,

Description of communication parameters:

Default communication parameter of RS485 port: baud rate 19200bps, 8 data bits, 1 stop bit, even parity, Modbus
station number 1.

Note: Refer to Appendix 1 (P7-XX) for the description of communication parameters.

5.6.5 Clear multi-turn

The encoder clearing turns needs to be completed in the servo BB state. The encoder turns can be cleared through
the servo panel and ModbusRTU communication. When F1-06 writes 1, the current turns of multi-turn absolute
value U0-91 will be set to zero, and the current position feedback U0-57 ~ U0-59 of absolute value encoder will
also change.

1.Servo panel clearing

Enter parameter F1-06 in servo bb status:

Press [INC] add to 1, keep press [ENT] to confirm and exit:

C o _nc|
(]

The absolute encoder position turns can be cleared through F1-06.

5.6.6 Zero calibration of absolute encoder

User

Name
parameter

1: absolute encoder position clearing
3:absolute encoder zero point calibration
U0-94 Relative encoder feedback value which
U0-95 can be cleared

F1-06
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U0-96
U0-97

1.Servo panel calibration
Enter the parameter F1-06 in servo bb status:

Press [INC] add to 3, keep press [ENT] to exit:
— 1 _n
| |

Calibrate the encoder current position to zero point thorugh F1-06. U0-94~97 will show the encoder position after

calibration.

5.6.7 Homing application

Read the multi-turn absolute position through Xinje PLC, it can be read in four words. The following example is
homing through multi-turn absolute encoder feedback. M1 is ON, memory the origin position. SM12 is ON,
memory the real-time position. Read the encoder feedback of the passed position through function calling. Return
to origin through DRVI instruction.

Mll — — // Read current encoder value at zero
— | | REGR K1 H1039 K4 HD206 K4 }— position and save in HDO. K1 is PLC
station no., the first K4 is register
numbers, the second K4 is serial port
no.
‘| RST HSCO }_ // Reset HSDO at zero position
HSDO: YO accumulated pulses low 16-bit
(unit is pulse number)
SMI2 .
—1} I REGR K1 H1039 K4 HD100 K4 }— // Real-time read encoder
100ms clock feedback
pulse
SMO )
— | I FUNCI DO Mo }_ ;’;’_ Call the function to rcafi the passed
Normally ON distance pulses and save in
coil UHDI_SO{)I
REGR K1 HOB K1 HD10 K4 }— // Read the pulses per turn for C
function calculation
M10 <
5
—1 I DRVI HD3500 HD150 K10 YO0 Y2 }— /i Send pulscs of UHD{300] and
homing

102



void FUNC1( WORD W , BIT B )
3{
#define SysRegAddr_SFD_HD_HM_HSD_HSCD_SD_M_D

#define DHD *(INT32S*)&HD |

e |
|
|
|
|
|
|
l
|
|
|
|
|
|
|
|
|
|
|
|
1

#define FHD *(FP32+)&HD

* Define the register data word

- (Dreal-time read encoder feedback-initial value

#define UHD *(long long* )&H JI / /641 4
) WCER - ; | J
|  if(UHD[ 20]>=2) :

3t £
| FHD[ c2]=UHD[ 021/ 3 !
| FHD[+cc]=FHD[ oo ]*HD[12]; /Y
(_uHp[-co)=c-uHp[ o] |
okt SO ST VR RN WL e e T -
I~ 7ifCurp[ oo1<) ;
3L 2 |
| UHD[ 1=-UHD[ 1; |
| FHD[ J=UHD[ 2 P s
|  UHD[:o2]=FHD[+22]*HD[ 2]1; /1Y
;—}- ———————————————— .

position=passed distance encoder feedback, saved in
UHD[700].

(2forward running, distance feedback>0. As the encoder
feedback resolution is different from pulses per turn,
calculated the passed turns, then multiply with the pulses per
tum to obtain the pulses of actual passed distance.
(@ifrunning in forward direction, so homing needs negative
pulses, which saved in UHD[500].

(Dget the absolute value of real-time passed distance encoder
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5.7 Auxiliary functions
5.7.1 Anti-blocking

Anti-blocking alarm: When the motor speed is lower than P0O-75 (unit 1 rpm) and the duration reaches the set
value of PO-74 (unit ms), the current output torque U0-02 is greater than the internal positive torque limit of P3-38
and the internal reverse torque limit of P3-39, it will show the alarm E-165 blocking overtime.

B Related parameters

Parameter Meaning Def?ult Unit Range Modify Effective
setting
PO-74 Blocking alarm time According Ims 0~65535 Anytime At once
to models
PO-75 Blocking alarm speed 50 rpm 5~9999 Anytime At once
P3-38 Anti-blocking alarm internal 300 % 0~300 Anytime | Atonce
forward torque limit
p339 | Anti-blocking alarm internal 300 % 0~300 | Anytime | Atonce
reverse torque limit
Note:
(D When P0-74 or P0-75 is set to 0, this alarm will not be detected.
@) If this alarm occurs during normal operation of servo, please confirm:
a) Monitor U0-02 motor torque and check if P3-38 and P3-39 torque limits are set properly.
b) Check the external mechanical structure and installation.
(3 P0-74 the default value of locked rotor alarm time is as follows:
Driver model P0-74 (/ms) default
parameter
DS50-20P1-PTA 2000
DS50-20P2-PTA 3000
DS50-20P4-PTA 3000
DS50-20P7-PTA 5000
5.7.2 Torque limit
1.Internal torque limit
Parameter Meaning Defgult Unit Range Modify Effective
setting
p3g | Internal Fﬁ;ﬁf‘rd torque 300 % 0~300 Anytime | Atonce
P39 | Imemalreverse torque 300 % 0~300 Anytime | At once

1.if this parameter value is less than external torque limit value, the final limit value is this parameter.
2.The unit is percent of the motor rated torque. the default value is 300%. The real max output torque is limited
by motor overload times.

2.External torque limit(via input signal)

Parameter Meaning Defgult Unit Range Modify Effective
setting
p3-30 | Forward e'l’l‘rtjlrt“al torque 300 % 0~300 Anytime | At once
p3.31 | Reverse el’i‘:flffal torque 300 % 0~300 Anytime | At once
The unit is the percent of motor rated torque, the default value is 300%.
Parameter Shgiell Defgult Meaning Range Modify | Effective
name | setting
Zf;diﬁon NECCSSAY | Range  0000-0014, can  be
P5-25 /P-CL | 1n.0000 distributed to other input | Anytime | Atonce
forward external .
o terminals through P5-25.
torque limit
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P5-26 /N-CL

n.0000

The necessary
condition to use
reverse external

torque limit

Range
distributed

terminals through P5-26.

0000-0014,

be
input

can

to  other Anytime | Atonce

3.Relationship

The following are the relationship of internal torque limit, external torque limit, P-CL, /N-CL.

P-CL/N-CL status

Final forward torque

Final reverse torque

0 Decided by P3-28

Decided by P3-29

1

The smaller one of internal forward torque
limit and external forward torque limit

The smaller one of internal reverse torque
limit and external reverse torque limit

4.0Output torque up to limit value signal

Parameter Signal Def?ult Suitable Meaning Modify | Effective
name setting mode
Torque Output signal when motor output .
P3-42 | yimie o | 0000 All torque up to P3-28, P3-29, | Anytime | Atonce

No terminals are assigned by default. The parameter range is 0000-0014, which is assigned to the output interface
through parameter P5-42. When set to 0002, the signal is output from the SO2 terminal.

5.7.3 Speed limit

Parameter Meaning Defe_lult Unit Range Modify Effective
setting
P3-14 Forward max speed 4000 rpm 0~10000 Servobb | Atonce
command limit
P3-15 Reverse max speed 4000 rpm 0~10000 Servobb | Atonce
command limit
Note: P3-14 and P3-15 are effective in all the modes.
5.7.4 1/0O signal distribution
5.7.4.1 Input terminal distribution
1.Input signal distribution
Parameter Parameter Meaning Set value Meaning
n00D 00 n.0000 Not distribute to terminal input
Distribute input
terminal no. n.000x Input always open signal from SIx
0: NO signal
P5-20~P5-36 1: NC signal
n.0010 Set the signal to be always valid
Basic filter time
n.001x Input always close signal from SIx

L——» No meaning

Note: The basic filtering time refers to input terminal filtering time.

2.default setting of input terminal

Input terminal SI1 SI2 SI3 S14
Signal Undistributed Undistributed New HOME signal Undistributed

3.Filtering time of input terminal

B Related parameter

Parameter Meaning Defgult Unit Range Modify Effective

setting
P5-18 IO filtering time 1 ; 0~10000 | Anytime | Atonce
multiple

The filtering time is determined by the 10 parameter values and P5-18, for example:

Pulse deviation clear set to SI1 terminal, and 30ms Filtering Time.

The parameters are set as follows:

105




P5-34=n.0301

P5-34.0
P5-34.2

P5-34.0=1 input terminal is SI1

P5-34.2=3 basic filtering time is 3ms

P5-18=10 filtering time multiple is 10

So the total filtering time is P5-34.2 * P5-18=3ms*10=30ms.

5.7.4.2 Output terminal distribution
1.0utput signal distribution

Parameter Parameter Meaning Set value Meaning
n00 00O n.0000 Not distribute to terminal input
Distribute output
terminal no. n.000x Output always open signal from SOx
0: NO signal
P5-37~P5-53 1: NC signal ) )
n.0010 Set the signal to be always valid
No meaning
L Nomesning n.001x output always close signal from SOx

2.Default setting of output terminal

Output terminal SO1 SO2 SO3

Signal /COIN /ALM /S-RDY

5.7.5 Output terminal function
5.7.5.1 Servo ready output (/S-RDY)

B Related parameter

Parameter Meaning Defgult Unit Range Modify Effective
setting
ps-7g | /S-RDY: output condition 0 . 0~1 Anytime | At once
selection
. Default . . . .
Parameter | Signal name o Suitable mode Meaning Modify | Effective
P5-41 /S-RDY n.0000 All Servo ready output Anytime | At once

Refer to section 3.2.2 for hardware wiring details
P5-41 parameter setting range is n.0000-0014, which is assigned to other output terminals through parameters.
If it is necessary to output signal from SO2, P5-41 can be set to n.0002/0012.

1.Servo ready signal output condition

When P5-70 is set to 0: after the driver initialization is completed and the servo has no alarm status /S-RDY is
valid.

When P5-70 is set to 1: after enabling, the servo has no alarm status /S-RDY is valid.
5.7.5.2 Rotating detection output (/TGON)
1.Signal setting

Parameter Signal Default setting | Suitable mode Meaning Modify | Effective

P5-40 /TGON 1.0000 All Rotating detection

Anyti A
output nytime t once

It is the output signal indicating that the servo motor is rotating at a speed higher than the set value.

1.No terminal output signal is assigned by default. The parameter range is 0000-0014, which is allocated to other
output terminals through parameter P5-40.

2. When the speed of the servo motor is higher than the set value of P5-03, the signal that the servo is rotating is
considered.
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2.Related parameters

Parameter Meaning Defgult Unit Range Modify Effective
setting
Rotating detection speed . .
P5-03 TGON 50 rpm 0~10000 Anytime At once

If the speed of the servo motor exceeds the set value of P5-03, it is judged that the servo motor is rotating and the
output of the rotation detection (/TGON) signal.

Note: Rotation detection has a hysteresis of 10 rpm.

3.Hysteresis

Hysteresis is set up to prevent the system from repeatedly acting and oscillating when the parameters fluctuate up
and down in a certain value. Once the hysteresis value is set, there will be a fixed ring width. Then only when the
parameter must be greater than a certain value can the action be taken. When the parameter is smaller than another
value, the action will be released. The ring width determines the interval time of the action. The action of small
ring width is sensitive and frequent, and the action of large ring width is slow.

It should be noted that the rotation detection speed (P5-03), the same speed detection speed (P5-04), the arrival
detection speed (P5-05), all contain 10 rpm hysteresis. For example, the rotation detection speed P5-03 is set to 50,
and the rotation detection/TGON output port is SO3.

rpm
A
OUIPIN <[+~ e st o e —
aw | A :r _______________________ Ring
e ! I width
40PPiN Loco o liveay SRS SO S o
/TGON OFF On OFF
5.7.5.3 Same speed detection (/V-CMP)
Parameter Signal Default setting | Suitable mode Meaning Modify | Effective

P5-39 /V-CMP n.0000 3 Same Spﬁ:ed detection
signal

Anytime | Atonce

Defaulted is not distribute to the terminals. Range: 0000-0014. Distribute to output terminal through P5-39. When
it set to 0002, it means output from SO2.

Parameter Meaning Defgult Unit Range Modify Effective
setting
Same speed detection - .
P5-04 signal width 50 pm 0~10000 Anytime At once

Note:There is default 10rpm hysteresis loop, please refer to chapter 5-12-3 for hysteresis loop.

5.7.5.4 Warn output (/WARN)
Set the alarm output threshold, when the current speed is higher than the warning speed, output / WARN.

Parameter Meaning szfliilt Unit Range Modify Effective
P3-19 Forward warning speed Motor m 0~65535 Servo bb At once
£5P related P
. Motor
P3-20 Reverse warning speed rpm 0~65535 Servo bb At once
related
Parameter Sigrell Defgult Sl Meaning Modify | effective
name setting mode
P5-45 /WARN n.0000 ALL Warning output Anytime | Atonce
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1.No terminal output signal is assigned by default. The parameter range is 0000-0014, which is allocated to other
output terminals through parameter P5-45.
2.When a warning occurs, the servo unit only outputs the warning and will not be forced to set OFF.

5.7.5.5 Alarm output (/ALM)
1.Servo alarm output /ALM

Parameter Signal Def?ult Meaning Range
name setting
When the servo alarm, SO2 and COM |The parameter range is 0000-0014,
n.0002 . . . . .
Alarm (default)) are connected, and the alarm signal is|which is assigned to the output
P5-47 output output. interface by parameter P5-47. When
/ALM 0012 When the servo alarm, the SO2 and |set to 0001, the signal is output from
m COM are switched off. the SO1 terminal.
Note:

(D When an alarm occurs, the servo unit is forced to set OFF, and the motor will move with external forces
(including gravity). If you need to keep the motor in position, please select the motor with power loss brake (also
known as brake) and use / BK signal. Refer to Section 5.2.5.
() The output of the functional parameters can't be repeated.

5.7.5.6 Encoder Z phase output (/Z)

Parameter Meaning Defgult Unit Range Modify Effective
setting

P5-48 Z phase output /Z n.0000 - 0000~0014 Anytime At once

P5-19 Z phase pulse width 2 ms 2~20 Anytime At once

1. /Z signal can be distributed to the output terminal through P5-48.
2. Z phase signal is single pulse output mode, the default pusle width is 2ms, it can set through P5-19, it is not
related to the motor speed.

Encoder Z phase signal

— 1

P5-48=n.0011

SO1 output

P5-48=n.0001

SO1 output
>
' 2ms !

5.7.5.7 User-defined output signal

User can define 2 outputs. The defined method is SOx output when A>B or A<B. A is 9 activating conditions. B is
user-defined comparison value.

User-defined output 1:

The trigger condition of user-defined output 1
Default_tl_rlgger Hiniggen co Taifitem Unit Suitable mode | Modify |Effective
P5-10 condition setting
See below table: Related to trigger
E optional trigger o e All the modes |Anytime| At once
o condition
condition
The comparison value for the trigger condition of user-defined output 1
P5-11 Unit Default setting Range Suitable mode | Modify |Effective
Related to trigger 0 -32768~32767 All the modes |Anytime | At once
condition
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When P5-10>P5-11 or P5-10<P5-11, SOx output
. . Default . . .
Setting value Function value Suitable mode Modify |Effective
0 P5-10>P5-11, SOx output
P5-12 1 P5-10<P5-11, SOx output
) P5-10 absolute value >P5-11, SOx 0 All the modes Anytime | At once
output
3 P5-10 absolute value <P5-11, SOx
output
User-defined output 1 hysteresis loop
P5-13 Unit Default setting Range Suitable mode | Modify |Effective
Related to trigger condition 0 0~65535 All the modes | Anytime| At once
Output terminal setting of user-defined output 1
Signal name Default setting Meaning Modify
P5-52 Default setting is not -
User-defined output 1 n.0000 distribute  to  the Range 000(.)-0014’ distribute to-the
. output terminal through P5-52.
output terminal
User-defined output 2:
The trigger condition of user-defined output 2
Default trigger Trigger condition . . . .
.. . Unit Suitable mode | Modify |Effective
P5-14 condition setting
See below table: .
. . Related to trigger Related to .
0 optional trigger o . .. | Anytime| At once
o condition trigger condition
condition
The comparison value for the trigger condition of user-defined output 2
P5-15 Unit Default setting Range Suitable mode | Modify |Effective
Related to trigger 0 199999999 | All the modes | Anytime | At once
condition
When P5-14>P5-15 or P5-14<P5-15, SOx output
Setting value Function ?;{?;g Suitable mode | Modify | Effective
0 P5-14>P5-15, SOx output
P5-16 1 P5-14<<P5-15, SOx output
2 P5-14 absolute value 2P5-15, SOx All the modes | Anytime| At once
output
3 P5-14 absolute value <<P5-15, SOx
output
User-defined output 2 hysteresis loop
P5-17 Unit Default setting Range Suitable mode | Modify | Effective
Related to trigger 0 -32768~32767 All the modes | Anytime | At once
condition
Output terminal setting of user-defined output 2
Signal name Default setting Meaning Modify
P5-53 Default setting is not .
User-defined output 2 n.0000 distribute  to  the Range 0009_0014’ distribute to-the
. output terminal through P5-53
output terminal
Optional trigger conditions:
Condition no. Meaning Unit
0 - -
203 Current command Rated current %
205 Current feedback Rated current %
301 Speed command rpm
302 Speed feedback rpm
308 Speed deviation rpm
4402 Position command 1command
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4404 Position feedback 1command
1405 Position deviation 1command
502 Bus voltage \
503 Drive internal temperature °C
506 Average output power w
508 Average thermal power w

5.7.5.8 Other SO terminal function

Terminal name Description Chapter
/COIN-HD Positioning completion hold 53.1.2
/COIN Positioning end 53.1.2
/CLT Torque limit detection 5.7.2
/VLT Speed limit detection 5.5.1.3
/MRUN Internal position mode motion start 53.1.7
/V-RDY Speed arriving signal 54.1.3
/PREFA Internal position selection signal 5322
/PREFB Internal position selection signal 5322
/PREFC Internal position selection signal 5322

5.7.6 Input terminal function

5.7.6.1 Proportion action command (/P-CON)

Parameter Signal name Type Is)eett;?;llét State Meaning Modify | Effective

Valid Run in P control mode .
P5-21 /P-CON Input n.0000 Invalid | Run in PI control mode Anytime | At once

1. /P-CON is the speed control mode signal selected from PI (proportion integral) and P (proportion).

2.If set to P control mode, the motor rotate and micro-vibration caused by speed command input drift can be
decreased. But the servo stiffness will decrease.

3. If set to P control mode, the motor rotate and micro-vibration caused by speed command input drift can be

decreased. But the servo stiffness will decrease.

5.7.6.2 Alarm reset (/ALM-RST)
B Alarm reset /ALM-RST

. Default Suitable . . .
Parameter | Signal name st mode Meaning Modify | Effective
P5-24 /ALM-RST n.0002 All Input normally open signal Anytime | At once

1.The parameter range is 0000-0015, which is allocated to other input terminals through parameter P5-24.
2. When an alarm occurs, find out the cause of the alarm and remove it, then clear the alarm by setting the signal
to be effective.

3. /ALM-RST signal can be assigned to other terminals through this parameter, because the alarm signal is related
to the safe operation of the servo, so the /ALM-RST signal can't be set to be always valid (n.0010).

5.7.6.3 Other SI terminal function

Terminal name Description Chapter
/S-ON Servo enable 5.2.2
/P-OT No forward driving 524
/N-OT No reverse driving 5.2.4
/P-CL Forward side external torque limit 5.7.2
/N-CL Reverse side external torque limit 5.7.2
/SPD-D Internal speed direction 54.2

Internal setting speed 54.2
/SPD-A — — -

Position mode reference origin triggering 53.1.7

Internal setting speed 54.2
/SPD-B — — -

Position mode reference origin triggering 53.1.8
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/C-SEL Control mode selection 51.2

B
/ZCLAMP Command pulse inhibit 54.1.2

5.7.7 Overload protection time limit curve

The time limit curve of overload protection is only used for the judgment of alarm output and the protection of
overload operation. It is recommended to use it within the continuous operation stage of torque speed curve. For
the torque speed curve, please refer to appendix 5.

Applicable model (motor code)

10000
5022 5822 5003 5803
50C3 58C3 5004 5804
50C4 58C4 4004 50CS 4
58C5 5011 5811 50Dl 1000
58D1 4011 4012 50D7 ?
5012 50D2 o
- 100
k:
10

0% 50% 100% 150% 200% 250% 300% 350% 400%

torque (%)
Applicable model (motor code) 100000
5072 5872 9072 9872
10000
@ 1000
£
§ 100
s
10
1
0% 50% 100% 150%  200%  250%  300%
torque (%)
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Applicable model (motor code)

100000
5072 5872 9072 9872
10000
Z 1000
g
g
: 100
10
1
0% 50% 100% 150% 200% 250% 300%
torque (%)
Applicable model (motor code)) —
5033 9033 4031 4032
4042 5042 4044 5044 10000
5078 5079 5077 5877
9077 9877 5 il
w
3
3 100
g
[=]
10
1
0% 50% 100% 150% 200% 250% 300%
torque (%)
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6 PROFINET Bus communication

6.1 PROFINET overview

Profinet, launched by PROFIBUS International (PROFIBUS International, PI), is a new generation of automation
bus standards based on industrial Ethernet technology, which is a real-time automation technology based on
Ethernet standards for 100% switched networks.

Profinet provides two types of real-time communication: Profinet IO RT and Profinet IO IRT. Profinet has higher
communication transmission rates, flexible network technology, fast IO communication functions, fault safety,
and system diagnosis functions.

6.2 Message overview

6.2.1 Supported message

The DSS5P servo driver supports standard messages and Siemens messages to achieve speed and position control.
Auxiliary messages can only be used together with the main message and cannot be used separately. From the
perspective of the driving device, the received process data is the receiving word, and the process data to be sent is
the sending word. The detailed explanation is shown in the table below.

Messages Maximum number of PZDs (one PZD=one word)
Standard message 1 2 2
Standard message 2 4 4
Standard message 3 5 9
Siemens Message 102 6 10
Siemens Message 105 10 10
Siemens Message 111 12 12
Siemens Message 750(Auxiliary 3 |
message)
B Message for speed control mode
Message 1 2 3 102 105
Application 1 | 1,4 1,4 4
level
PZD1 STWI1 ZSW1 | STW1 ZSW1 STW1 | ZSW1 STW1 | ZSW1 STWI ZSW1
NSOL | NIST
PZD2 ~ | NSOLL _ NSOL | NIST | NSOL | NIST_ | NSOL | NIST_
LA |A NIST B
B LB B LB B LB B
PZD3 B B B
PZD4 STW2 | ZSW2 STW2 | ZSW2 STW2 | ZSW2 | STW2 | ZSW2
PZD5 Gl S Gl Z MOM | MELD | MOM MELD
™ ™ RED A\ RED A\
GlS |[GlZ |GLS |GlzZ
PZD6 ngTXI W |SW |TW | SW
PZD7 G1_X1 Gl X
T XERR =
PZD8 G1 XI STI IST1
PZD9 ST2
GLXI | pe | GLX
PZD10 ST2 IST2
B Message for basic locator mode
Message 111
Application level 3
PZD1 STWI ZSW1
POS_ST POS ZS
PZD2 Wi W1
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POS ST POS_ZS
PZD3 W W5
PZD4 STW2 ZSW2
PZD5 OVE};RID MELDW
PZD6 MDI_TAR
PZD7 POS XIST_A
PZDS MDI VEL
PZD9 0 CITY NIST B
FAULT C
PZD10 MDI_ACC ODE
WARN C
PZDI11 MDI_DEC ODE
PZD12 user user

Note: User customizes the receive/send word for the user.
B Auxiliary message

Before using auxiliary messages, it is necessary to first select a main message, which is supported in versions
3792 and later. You can monitor parameter U5-01 to view the auxiliary messages of the current Profinet
communication.

Message 750

Application level -

PZD1 M ADDI M ACT
PZD2 M LIMIT POS

PZD3 M LIMIT NEG

6.3 Message 111 Function Introduction

6.3.1 Overview

S7-1200, 1500 PLC can connect DS5P servo drive through Profinet communication, PLC can realize DS5P basic
position control (EPOS) through the function block SINA_POS (FB284) in Siemens driver library.

6.3.2 FB284 Function Block Pin Introduction

Pin | Data type | Default value | Describe
Input
Operation mode:
1: Relative positioning
2: Absolute positioning
3: Continuous operation mode (Run at specified
speed)(Supported in 3793 and later versions)
ModePos INT 0 4: Zero return operation
5: Directly set the return to zero position
6: Run program segments 0-15 (not supported)
7: Jog at the specified speed
8: Jog according to specified distance (supported in 3793 and
later versions)
. 0: OFF1
EnableAxis BOOL 0 l: ON
Cancel Transing BOOL 1 0: Rej ec'F activated running tasks
1: notreject
IntermediateStop BOOL 1 0: Stop running tasks in the middle
1: Don't stop
Jogl BOOL 0 Reverse dotting
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Pin | Data type | Default value | Describe
Input
Jog2 BOOL 0 Forward dotting
AckError BOOL 0 Fault reset
ExecuteMode BOOL 0 Activate a positioning job or receive a set point
Position DINT 0 [LU] MDI position value
Velocity DINT 0 [LU/min] MDI Speed setting  [1000LU/min]
OverV INT 0[%] Velocity ratio 0~199%
OverAcc INT 0[%] Acceleration rate 0~100%
OverDec INT 0[%] Deceleration rate 0~100%
The control bit of the 111 message transmission can be used to
transmit signals such as hard limit enable and origin switch. If
variable allocation is made to this pin in the program,
ConfigEPos.% must be ensured X0 and ConfigEPos.% The
drive can only run when X1 is all 1.
ConfigEPos bit 111 message bit
ConfigEPOS DWORD 0 ConfigEP0s.%X0 STW1.%X1
ConfigEPos.%X1 STW1.%X2
ConfigEP0s.%X2 EposSTW2.%X14
ConfigEP0s.%X3 EposSTW2.%X15
ConfigEP0s.%X6 EposSTW2.%X2
ConfigEPo0s.%X7 STW1.%X13
ConfigEP0s.%X8 EposSTW1.%X12
HWIDSTW HW 10 0 Hardware identifier for message 111
HWIDZSW HW 10 0 Hardware identifier for message 111
Output
Error BOOL 0 1: Error occurred
Status Word 0 Display status
DiagID Word 0 Extended communication failure
Run mode error/Block error:
0: No errors
1: Communication activation
2: Choose the incorrect operation mode
ErrorID INT 0 3: The parameter set is incorrect
4: Invalid run block number
5: Drive fault activation
6: Drive fault activation
7: Running back to zero cannot start
AxisEnabled BOOL 0 The driver is enabled
AxisError BOOL 0 Driver malfunction
AxisWarn BOOL 0 Drive the alarm
AxisPosOk BOOL 0 Target location reached
AxisRef BOOL 0 Zero return completed
ActVelocity DINT 0 :;;tgg)l speed (40000000h in hexadecimal corresponds to rated
ActPosition DINT 0 [LU] Current position LU
ActMode INT 0 The actual mode currently set
EPosZSW1 WORD 0 Status of EPOS ZSW1
EPosZSW2 WORD 0 Status of EPOS ZSW2
ActWarn WORD 0 alarm code
ActFault WORD 0 Fault codes
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6.4 Operating condition

6.4.1 The P group parameters involved in the drive

Parameter Data | Default | Minimu | Maximu Unit Describe
type value | mvalue | m value
PO group parameter settings
P0-00 Ul6 1 0 1 - Bus type 1: PN bus
Control model
PO-01 U16 3 3 i 1: Internal torque mode
) ) 3: Internal speed mode
5: Internal position mode
Main control message number (control
P0-02 ule6 3 0 255 - mode can be automatically changed
based on the added message)
P0-03 uUle6 3 0 3 - Enabling method 3: PN bus enabling
P0-05 ule6 0 0 1 - Drive polarity 0: forward 1: reverse
PO-11 Ul6 0 0 9999 1LU Low order pulse instructions per cycle
P0-12 ule6 1 0 9999 1LU 1 * 10000 pulse instructions per cycle
P0-13 ul6 1 0 65535 - Electronic gear ratio molecules
P0-14 Ul6 1 0 65535 Electronic gear score
P0-31 Ul6 200 0 5000 ms Ramp parking deceleration time, OFF
parking
P0-32 Ul6 10 0 3000 ms Emergency stop deceleration time,
OFF3 stop
Group P5 Signal terminal assignment Settings
P5-22 uUl6 0 0 65535 - POT function signal allocation
P5-23 uUl6 0 0 65535 - POT function signal allocation
P5-27 Ul6 3 0 65535 - HOME function signal allocation
PA group parameter settings, EPOS function related parameters
PA-00 ule6 0 0 9999 1000[LU/min] | Epos maximum speed low bit
PA-01 Ul6 4 0 9999 1000[LU/min] | Epos maximum speed high bit * 10000
PA-02 Ul6 3000 0 9999 1000[LU/s?] | Epos maximum acceleration low bit
Epos maximum acceleration high
- 2
PA-03 uUl16 0 0 9999 1000[LU/s?] position * 10000
PA-04 Ul6 | 3000 0 9999 | 1000[LU/s?] | CPoS ~maximum - deceleration low
position
Epos maximum deceleration high
; 2
PA-05 uUlé6 0 0 9999 1000[LU/s?] position * 10000
PA-06 uUl6 100 0 9999 1000[LU/s*] | Epos slope deceleration low position
PA-07 Ul6 0 0 9999 1000[LU/s?] lligggoslope deceleration high position
PA-08 uUl6 0 0 9999 1LU Epos deviation threshold low bit
PA-09 Ul6 3 0 30000 LU 115(1;(())30 deviation threshold high bit
PA-10 ule6 0 0 32767 ms Epos deviation threshold arrival time
Epos positioning reaches the low bit of
PA-11 uUlé6 11 0 9999 1LU the threshold
PA-12 Ul6 0 0 30000 LU E}fi(())sb (I))(())smomng reaches high threshold
PA-13 ule6 0 0 32767 ms Epos positioning arrival time
PA-14 116 -300 -9999 9999 1000[LU/min] | JOGI jog speed low position
PA-15 116 0 -200 200 1000[LU/min] | JOG1 Jog Speed High * 10000
PA-16 116 300 -9999 9999 1000[LU/min] | JOG2 jog speed low position
PA-17 116 0 -200 200 1000[LU/min] | JOG2 Jog Speed High * 10000
PA-18 Ulé6 16384 0 32767 | 0x4000-100% | Jog acceleration/deceleration ratio
PA-19 116 0 0 35 - Origin restoration type
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Parameter Data | Default | Minimu | Maximu Unit Describe
type value | mvalue | m value

PA-20 uUle6 5000 0 9999 1000[LU/min] | Origin reset, high speed, low position

PA21 | Ul6 0 0 400 | 1000[LU/min] *Olrz)%gorec"very High speed high speed

PA-22 ule6 300 0 9999 1000[LU/min] | Origin reset low speed low speed

PA-23 | Ul6 0 0 400 | 1000[LU/min] *01%%(‘)‘0 reset Low speed high speed

PA-24 Ul6 16384 0 32767 | 0x4000-100% Orlglp resettllng.addltlon and subtraction
velocity multiplier

PA-25 uUl6 0 0 1 - Origin reset offset type

PA-26 116 0 -9999 9999 1LU The origin reset offset is low

PA-27 116 0 -9999 9999 1LU Origin reset offset high *10000

PA-28 ule6 32767 0 32767 ms Origin reset timeout

PA-29 Ul6 1 0 100 i Return to the origin to find the Z
number
Z-phase positioning completion time

PA-30 Ul16 100 0 1000 ms delay

PA-31 uUl6 1 1 2 - Back to the source of the switch signal

PA-32 116 1000 0 9999 LU JOGI runs low

PA-33 116 0 0 200 LU JOGI running stroke high *10000

PA-34 116 1000 0 9999 LU JOG?2 runs low

PA-35 116 0 0 200 LU JOG2 running stroke high *10000

Note: The above are P group parameters used in EPOS function.

6.4.2 FB284 Function block pin Settings

DIf EnableAxis=1 is entered, OFF2 and OFF3 are set to 1. If the shaft is ready and driven without failure
(AxisErr= "0") and EnableAxis is set to 1, the output pin AxisEnabled signal changes to 1, and the motor is
enabled.

2)The input signal is CancelTransing, IntermediateStop is valid for all operation modes except point and backfield.
When EPOS is run, set it to 1. The setting description is as follows:

(D If CancelTransing=0 is set, the shaft stops at the maximum deceleration speed, and the working data is
discarded, and the running mode can be switched after the shaft stops.

@) If IntermediateStop=0 is set, the slope stop is performed using the currently applied deceleration value without
dismissing the work data. If IntermediateStop=1 is set again, the shaft will continue to run, which can be
understood as a suspension of the shaft. The operating mode can be changed after the shaft is stationary.

3)The input pin ConfigEPos.%X3 (POS_STW2.15) of the FB284 function block needs to be set to 1 to activate
the hardware limit function of the drive. The positive and negative hardware limit switches can be connected to
the DI terminal points of the driver defined as the forward overrange switch and the reverse overrange switch.
(This feature is not currently supported).

4) If the software limit switch is used, set the input pin ConfigEP0s.%X2(POS_STW2.14) of the FB284 function
block to 1, activate the software limit function of the DS5P, and set the positive and negative soft limit positions in
the DS5P. (This feature is not currently supported).

5)ConfigEpos Basic location relationship table:

ConfigEPOS bit Function description

ConfigEpos.%X0 OFF?2 stop

ConfigEpos.%X1 OFF3 stop

ConfigEpos.%X2 Activation software limit (not supported yet)

ConfigEpos.%X3 Activation Hardware limits (currently not supported)

ConfigEpos.%X6 Zero switch signal

ConfigEpos.%X7 External block switching (not supported yet)

ConfigEpos.%X8 When .Model.)os=2, the set value can be changed continuously and takes
effect immediately
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6.5 Packet 111 Indicates the relative and absolute location function

6.5.1 Positioning motion trajectory generation

1)In the FB284 function block, input pins CancelTransing and IntermediateStop are valid for all operation modes
except point and return. They must be set to 1 when EPOS is run.

2)The unit of position is LU and the unit of Velocity is 1000LU/min.

3)The currently running command can be replaced with a new command via ExecuteMode rising edge, but only
for run mode ModPOS=1, 2. ModPOS = 3 same as ModPOS =2.

4)AxisPosOK is false during positioning, and AxisPosOK is True after positioning.

5)The speed is affected by Velocity and OverV in the FB284 function block, and the actual speed is set to Velocity
* OverV% * 1000 / per turn pulse instruction, which is converted to unit rpm.

6)The pulse command is affected by the electronic gear ratio, and the parameters P0O-11/P0-12, P0-13/P0-14 set
the electronic gear ratio of the driver. By default, PO-11=0, PO-12=1, and the default set pulse instruction per turn
is 10000.

7)The positioning acceleration is affected by the PA-02/PA-03 combination, and the deceleration is affected by
PA-04/PA-05.

Acc (acceleration) = (PA-02 + (PA-03 * 10000))*1000 * OverAcc%/ pulse instruction per turn

Unit: (r/s2), where OverAcc is a percentage.

Dec (deceleration) = (PA-04 + (PA-05 * 10000))*1000 * OverDec%/ pulse command per turn

Unit: (r/s2), where OverDec is a percentage

8)The maximum speed instruction setting is affected by the PA-00/PA-01 combination, limiting the speed
instruction set.

Servo parameter configuration in positioning mode:

Parameter Data | Default | Minimum | Maximum Unit Describe
type value value value
P0-00 Ul6 1 0 1 - Bus type 1: PN bus
Control model
P0-01 Ul6 3 3 5 1: Internal torque mode
) ) 3: Internal speed mode
5: Internal position mode
Main control message number
P0-02 ulé6 3 0 255 - (control mode can be automatically
changed based on the added message)
P0-03 Ul16 3 0 3 - Enabling method 3: PN bus enabling
P0-05 Ul6 0 0 1 - Drive polarity 0: forward 1: reverse
PO-11 Ul16 0 0 9999 1LU Low order pulse instructions per cycle
PO-12 Ul6 1 0 9999 LU Ijllgglogf)der pulse instructions per cycle
P0-13 Ul16 1 0 65535 - Electronic gear ratio molecules
PO-14 Ulé6 1 0 65535 Denominator of electronic gear ratio
PA-00 Ul16 0 0 9999 1000[LU/min] | Epos maximum speed low bit
PA-01 ul6 4 0 9999 | 1000[LU/min] ?gggo maximum  speed high  bit
PA-02 uUl6 3000 0 9999 1000[LU/s?] | Epos maximum acceleration low bit
Epos maximum acceleration high
- 2
PA-03 ul6 0 0 9999 1000[LU/s?] position * 10000
PA-04 Ul6 | 3000 0 9999 1000[LU/s?] | EPos maximum  deceleration  low
position
Epos maximum deceleration high
_ 2
PA-05 ul6 0 0 9999 1000[LU/s?] position * 10000
PA-06 uleé 100 0 9999 1000[LU/s*] | Epos slope deceleration low position
PA-07 Ul6 0 0 9999 1000[LU/?] E;i%so g})ope deceleration high position
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PLC side SinaPoa function block setting parameters:
TIWAE0
"ModePos” ModePos
W42.0
“Enablefxs” — EnableAxis

M42 .1
"CancelTraversing CancelTraversin
" —
WM42.2
“IntermediateSto IntermediateSt
P"=—op

%431
“ExecuteMode” = ExacuteMode
WMD44
*Position” Position
D48
“Velocity” — velocity
TMWS2
"OverV" — Overv
WIW54
"OverAcc” OverAcc
MWE6
"OverDec" OverDec
WMD58
“ConfigEPos” — ConfigEPos

1)Set ModePos to 1, 2, or 3 (2 and 3 functions are temporarily the same).

2)Enable Axis settings to enable motors.

3)CancelTraversing is used to cancel the current positioning motion, slow down and stop.

4)IntermediateStop is used to pause the current positioning motion and slow down to stop.

5)IntermediateStop is used to pause the current positioning motion and slow down to stop.

6)Position is used to set the relative or absolute position point of the current motion.

7)Velocity is used to set the speed point of the current motion, which is also affected by the percentage of OverV.
8)OverV is used to set the speed multiplier (percentage).

9)OverAcc is used to set the acceleration value multiplier (percentage) for the current motion acceleration process.
10)OverDec is used to set the acceleration value multiplier (percentage) for the current motion deceleration
process.

11)ConfigEPos has certain special features, please refer to the relevant introduction in the previous text.

Summary of parameter settings:

Relative positioning motor turns =Position* gear ratio/encoder resolution.

Relative positioning motor speed (RPM) =Velocity*1000* gear ratio/encoder resolution.

Relative  positioning motor acceleration time (seconds)= Velocity*OverV%/ (60* (PA-02 +
(PA-03*10000))*OverAcc%).

Relative  positioning motor deceleration time (seconds)= Velocity*OverV%/ (60* (PA-04 +
(PA-05*10000))*OverDec%).

6.5.2 Positioning motion trajectory generation

D)Input signal CancelTraversion, Intermediatestop is valid for all operating modes except for jog, when running
EPOS, it must be setto "1".

2)Setting CancelTraversin=0, the shaft slows to a halt at maximum speed, dismisses work data, and doesn't
continue if Intermediatestop=1 is set again.

3)Set Intermediatestop=0, use the deceleration value of the current application for slope parking without
discarding work data. If you reset Intermediatestop=1, the rear axle will continue to run, which can be understood
as a pause of the axle. The operating mode can be switched after the axle is stationary.

4)The deceleration time of CancelTraversion is related to PA-06/PA-07, while the deceleration time of
Intermediatestop is related to P3-PA-04/PA-05.
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6.5.3 Continuous position assignment

In ModPos=2 or 3 (absolute positioning mode), through the set 111 message ConfigEpos.% X8, after updating
Position, Velocity, and OverV on the PLC side, there is no need to trigger ExecuteMode, just enable it and it will
run immediately. The servo will update the corresponding values in real time and take effect.

Case analysis:
Using 111 message mode 2 or 3, configEpos is assigned a value of 16 # 103, Velocity is assigned a value of 6000,

and the position data is updated from -100000 to 100000, as shown in the figure:

100000
%MD 3 Status

“Tag_12" —Position

6000 DiagID
%MD 7

"Tag_13" —Velocity

100
U0 == OverV
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6.6 Message 111 continuous operation mode (running at specified speed)

The continuous operation mode allows the shaft to run at a constant speed in the forward or reverse direction
(supported by 3793 and later versions).

Requirement:

1)ModePos set to 3.

2)Enable Axis set to True, drive enabled.

3)Specify the running speed in LU/min by inputting the parameter Velocity.

4)By inputting parameters OverV, OverAcc, and OverDec, specify the speed and percentage of acceleration and
deceleration.

5)Trigger positioning motion through the rising edge of ExecuteMode.

NOTE:

(D The direction of operation is determined by Positive and Negative.

(2 The operating conditions CancelTraversing and IntermediateStop must be set to 1, and Jogl and Jog2 must be
set to 0.

(3 If the switching mode is greater than 3, the axis must be in a stationary state and can be switched at any time
when ModePos=1, 2, 3.

The control timing in continuous jog mode is shown in the following figure:

Vv A
Axis holds position
1 -
I '\ t
| |
| |
| |
I i
I 9 | |
ExecuteMode h i—l e
| |
| |
| |
POS : =
: I
| |
NEG I L I i
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6.7 Message 111 homing function

6.7.1 Homing motion function

The return signal in the 111 message is automatically planned by the servo (ModPos=4), and the PLC only
provides the signal to trigger the return signal. The driver has configured the parameters for the return signal.

If absolute homing (PA-25=0) is selected, the homing is the value of the PA-26/PA-27 combination as the homing
value. If the relative homing (PA-25=1) is selected, the homing is the value of the combination of PA-26/PA-27 +
the current position value as the position after homing.
Before the homing is complete, the ExcuteMode signal of the Sina POS function block must always be TRUE to
complete the homing action.When set to absolute value mode, AxisRef is set to 1 after the first return, and even if
the servo is powered off and restarted, AxisRef is 1 and the return position is saved (this feature is not supported

yet).

Select the homing switch signal source by parameter PA-31. When PA-31=1 (default), the homing switch signal is
connected to the driver, or when PA-31=2 (supported by 3791 and later versions), the homing switch signal is
connected to the input point of PLC. Its signal status is sent to the driver via the ConfigEPo0s.%X6 of the FB284
function block.
Parameter setting involved in the homing motion:

Parameter DL Rl Minimum | Maximum Unit Description
type value
P0-00 Ul6 1 0 1 - Bus type 1: PN bus
Control mode
1: Internal torque mode
Po-01 ule 3 3 > i 3: Internal speed mode
5: Internal location mode
Master control message number
P0-02 Ule6 3 0 255 - (automatically changes control mode
based on added messages)
P0-03 Ul16 3 0 3 - Enabling method 3: PN bus enabling
P0-05 Ulé6 0 0 1 - Drive polarity 0: forward 1: reverse
PO-11 Ul16 0 0 9999 1LU Low order pulse instructions per cycle
High order pulse instructions per
P0O-12 ule6 1 0 9999 1ILU eycle * 10000
P0-13 Ul16 1 0 65535 - Electronic gear ratio molecules
PO-14 Ulé6 1 0 65535 Denominator of electronic gear ratio
P5-22 Ul16 0 0 65535 - POT function signal allocation
P5-23 Ulé6 0 0 65535 - NOT function signal allocation
P5-27 Ulé6 3 0 65535 - HOME function signal allocation
PA-19 116 0 0 35 - Homing type
PA-20 Ulé6 5000 0 9999 1000[LU/min] | Low bit of homing high speed
PA-21 ul6 0 0 400 1000[LU/min] I,;Illggoob” of homing high speed
PA-22 Ulé 300 0 9999 1000[LU/min] | Low bit of homing low speed
PA-23 Ul16 0 0 400 1000[LU/min] | High bit of homing low speed *10000
PA-24 | Ul6 | 16384 0 32767 | 0x4000-100% Ei’ilglmg acceleration/deceleration
PADS Ul6 0 0 1 i Homing offset type (not currently
supported)
PA-26 116 0 -9999 9999 1LU Homing offset low bit
PA-27 116 0 -9999 9999 1LU Homing offset high bit * 10000
PAR Ul6 32767 0 32767 ms Homing timeout (not currently
supported)
PA-29 Ul16 1 0 100 - Finding Z Numbers for homing
PA-30 Ul6 100 0 1000 ms Z-phase positioning completion time
delay (not currently supported)
PA-31 Ulé6 1 1 2 - Homing mode switch signal source
PA-02 Ulé6 3000 0 9999 1000[LU/s?] | Epos maximum acceleration low bit
PA-03 Uleé6 0 0 9999 1000[LU/s?] | Epos maximum acceleration high bit *
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Parameter Data | Default Minimum | Maximum Unit Description

type value
10000

PA-04 Ulé6 3000 0 9999 1000[LU/s?] | Epos maximum deceleration low bit

PA-05 Ul6 0 0 9999 1000[LU/s?] Epi(())so (1)1(;ax1mum deceleration high bit

1)Set PA-25, homing offset type, absolute homing or relative homing.

2)Set PA-19, homing mode, which includes 1-14, 17-30, 33, 34.

3)Set PA-20/PA-21 to search for the limit and high speed of the origin switch during the return process.

4)Set PA-22/PA-23, low speed for searching for zero point during the return process (with and without searching
for Z-phase mode).

5)Set PA-24, homing acceleration/deceleration  ratio, = PA-02/PA-03, PA-04/PA-05, maximum
acceleration/deceleration ratio. Homing acceleration/deceleration=maximum acceleration/deceleration * rate of
homing acceleration/deceleration.

6)Set PA-29 to find the number of Z-phases.

7)Set PA-30 and set the delay time for positioning completion after searching for the Z-phase.

8)Set PA-31 and select whether the limit switch and origin signal are connected to the PLC or servo.

PLC side SinaPoa function block setting parameters:
TMWE0
*ModePos” ModePos
W42 .0
“EnableAxis® — EnableAxis

W42 1
'CanceITra'.'er:ing CancelTraversin
—4g
%42 .2
“IntermediateSto IntermediateSt
P —op
427
“FlyRef — FlyRef
WM4a3 0
"AckError® = AckError
431

"ExecuteMode” — ExecuteMode

1)Set ModePos to 4.

2)Set enableAxis to True and enable the drive.

3)ExecuteMode triggers a homing motion through the rising edge of ExecuteMode, and should remain at a high
level during the return to zero process.

4)When ModePos is not set to 4 or 5, when the motor is in a stationary state in other motion modes, FlyRef can be
enabled to directly homing motion.

6.7.2 Homing mode function

The homing method used in the driver parameter PA-19 is set. Currently, the homing methods supported by the
Xinje DS5P series servo include 1-14, 17-30, 33, and 34.

B Method 1:

When using this homing method 1, if the reverse limit switch is in a non triggered state, the initial direction of
movement is left. The first Z-phase pulse on the right side of the position where the negative limit switch becomes
invalid at the origin position.
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= 609%h-01h
6099h-02h

Index Pulse L 1
|

- Negative direction  Positive direction —»

NegativeLimit

Homing on negative limit switch and index pulse

B Method 2:
When using method 2, if the forward limit switch is not triggered, the initial movement direction is to the right.

The origin position is at the first Z-phase pulse to the left of the position where the forward limit switch becomes

invalid.
= 609%h-01h
6099h-02h
[ndex Pulse i i

Positive Limit

< Negative direction  Positive direction — =

Homing on positive limit switch and index pulse

B Methods 3 and 4:
The initial direction of movement using method 3 or 4 depends on the state of the origin switch. The origin

position is on the reverse side of the origin switch or the initial detected Z-phase position in the forward direction.

o 6099h-01h

6099h-02h
- 3
<3
4 -
4 -
Index Pulse L 1

Home Switch

< Negative direction  Positive direction =

Homing on positive home switch and index pulse

B Methods 5 and 6:
The initial direction of movement for method 5 or 6 depends on the state of the origin switch. The origin position

is on the reverse side of the origin switch or the initial detected Z-phase position in the forward direction.
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— 6099h-01h

6099h-02h
.
- 0 T
-6
Index Pulse 1 1

Home Switch
< Negative direction  Positive direction — =
Homing on negative home switch and index pulse

B Methods 7-14:

Both 7-14 use origin switches and Z-phase signals.

The initial action direction of modes 7 and 8 is negative if the origin switch has been activated at the beginning of
the action.

The initialization action direction of modes 9 and 10 is positive if the origin switch has been activated at the
beginning of the action.

The initialization action direction of modes 11 and 12 is positive if the origin switch has been activated at the
beginning of the action.

The initialization action direction for modes 13 and 14 is negative if the origin switch has already been activated
at the beginning of the action.

The final return to the origin position is the Z-phase signal near the rising or falling edge of the origin switch.

s 6099h-01h
6099h-02h

Index Pulse L 1 1 1

Home Switch

—

- Negative direction Positive direction —+

Positive Limit

Homing on home switch and index pulse - positive initial motion
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13 = 11 -
Index Pulse s 1 1 L
Home Switch I I
Negative Limit l
- Negative direction Positive direction —=

Homing on home switch and index pulse - Negative initial motion

B Method 17:

This method is similar to Method1.

The difference is that the origin detection position is not the index pulse, but the position where the Limit switch
changes. (Please refer to the following figure)

When NOT is not allocated, Homing error=1.

P60 P2-TOfH

A fhk
ik HiER
& # & &
L * » > > A (3 -
P24 R P2-80 P2-83
275 P2-T8 281 P2-84
P2-76 P79 282 285

B Method 18:

This method is similar to Method?2.

The difference is that the origin detection position is not the index pulse, but the position where the Limit switch
changes. (Please refer to the following figure)

When POT is not allocated, Homing error=1.

s 6099h-01h
6099h-02h

 —

- 18

Positive Limit
< Negative direction  Positive direction — =

Homing on positive limit switch
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B Method 19, 20:
This method is similar to Method3, 4.
The difference is that the origin detection position is not the index pulse, but the position where the Home switch

changes. (Please refer to the following figure)
When HOME is not allocated, Homing error=1.

s 6099h-01h
6099h-02h

-

=

-— 19
L
] 2
20 -
]
{ 3
20 -

Home Switch
< Negative direction  Positive direction — >

Homing on positive home switch

B Method 21, 22:

This method is similar to Method5, 6.

The difference is that the origin detection position is not the index pulse, but the position where the Home switch
changes.

(Please refer to the following figure)

When HOME is not allocated, Homing error=1.

=== 6099h-01h
6099h-02h

Home Switch
< Negative direction  Positive direction — =

Homing on positive home switch and index pulse

B Method 23, 24, 25, 26:
This method is similar to Method7, &, 9, 10.
The difference is that the origin detection position is not the index pulse, but the position where the Home switch

changes. (Please refer to the following figure)

When HOME and POT are not allocated, Homing error=1.
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Homing on home switch and index pulse - positive initial motion

B Method 27, 28, 29, 30:

This method is, like Method11, 12, 13, 14.

The difference is that the original point check out location is not the index pulse, but the Home switch change
location. (Please refer to the picture below)

HOME, NOT If the Homing error is not assigned, Homing error = 1.

S 6099h-01h
6099h-02h

[
f /4 L
29 ;= 27 -
= ] =
- 30 - 28
l i
{ . |
29> -« {28
i ¥
(_| - 30 27 -
h] h |
- 30 - 28
v ¥
29 - 27 -
Home Switch [ 1

Negative Limit |

< Negative direction Positive direction — =

Homing on home switch and index pulse - Negative initial motion

B Method 33, 34:
Using method 33 or 34, the direction of return to the origin is negative or positive, respectively. The original

location is located in the selected direction near Z along.

) 4 25 2% BRIV AT A )

L) Ho 25 207 %) {1 e
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6.8 Message 111 set homing position

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

1) Set ModePos to 5.

2) Set the zero position of the axis through the rising edge of the ExecuteMode. The axis must be at rest when
executing mode.
The zero position of the shaft can be set by the drive parameters PA-26 and PA-27.

Param Bt fijss Default | Minimu | Maximu Unit Bisgerisan
eters value | mvalue | m value

PA-26 116 0 -9999 9999 1LU The origin reset offset is low

PA-27 116 0 -9999 9999 1LU Origin reset offset high *10000

6.9 Message 111 jog running at the specified speed

The jog function in message 111 is automatically planned within the servo (ModPos=7), PLC only provides the
jog signal JOG1, JOG2, the driver only needs to set the jog parameters.
Parameters involved in tapping at the specified speed:

Data | Default | Minimum | Maximum . o
Parameters Unit Description
type value value value

P0-00 Ul6 1 0 1 - Bus type 1: PN bus

Control mode

1: Internal torque pattern
Po-01 ulé 3 3 > ) 3: Internal velocity mode

5: Internal position model

Master control message number
P0-02 Ule6 3 0 255 - (automatically changes control mode

based on added messages)
P0-03 Ulé6 3 0 3 - Enable Mode 3: Enables the PN bus
P0-05 Ul16 0 0 1 - Drive polarity 0: forward 1: reverse
PO-11 Ul16 0 0 9999 1LU Pulses per turn low bit
P0-12 Ulé6 1 0 9999 1LU Pulse per turn high bit *10000
P0-13 Ul16 1 0 65535 - Electronic gear ratio numerator
P0-14 Ulé6 1 0 65535 Electronic gear denominator
PA-14 116 -300 -9999 9999 1000[LU/min] | JOG1 jog speed low bit
PA-15 116 0 -200 200 1000[LU/min] | JOGI jog speed high bit*10000
PA-16 116 300 -9999 9999 1000[LU/min] | JOG2 jog speed low bit
PA-17 116 0 -200 200 1000[LU/min] | JOG2 jog speed high bit*10000
PA-18 Ul6 16384 0 32767 0x4000-100% lJraogo acceleration/deceleration speed

PLC SinaPoa block Setting parameters:
Sini
EN
UMWS0
*ModePos” ModePos
W42.0

1)Set ModePos to 7 or 8.

2)Set EnableAxis to True to enable the drive.

*EnableAxis® == EnableAxs

a2z s

-_Dgl'—bg1

W42 6

“Jog2" — Jog2
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3)If JOG1 or JOG2 is set to TRUE separately, JOG1 and JOG2 cannot be TRUE at the same time. If both are
TRUE, the jog motion stops.
4)JOGI is generally set to reverse motion, JOG?2 is generally set to forward motion.

6.10 Message 111 jog running at specified distance

The function of jog according to the specified incremental distance in message 111 is automatically planned by the
servo internal (ModPos=8). PLC only provides the jog signals JOG1 and JOG2, and the driver can be configured
with the jogging parameters (supported by 3793 and later versions).

Parameters involved in jogging at the specified speed:

Param i 579 Default | Minimu | Maximu Unit Deserisien

eters value | mvalue | m value
PA-14 116 -300 -9999 9999 1000[LU/min] | JOGI jog speed low bit
PA-15 116 0 -200 200 1000[LU/min] | JOGI jog speed high bit *10000
PA-16 116 300 -9999 9999 1000[LU/min] | JOG2 jog speed low bit
PA-17 116 0 -200 200 1000[LU/min] | JOG2 jog speed high bit *10000
PA-32 116 1000 0 9999 LU JOGI running travel low bit
PA-33 116 0 0 200 LU JOGI running travel high bit *10000
PA-34 116 1000 0 9999 LU JOG?2 running travel low bit
PA-35 116 0 0 200 LU JOG2 running travel high bit *10000
Requirements:

1)Set ModePos to 8.

2)If EnableAxis is set to True, the drive is enabled.

3)Jogl and Jog2 are used to control the shaft to jog run at the specified distance, and the jog speed and direction
of movement are determined by the size and positive or negative of the speed set in the drive.

4)The OverV parameter of the speed scales the jog speed set value by percentage.

5)The default value of the incremental jog distance is Jogl traversing distance/Jog2 traversing distance =1000LU,
which is independent of Positive and Negative parameters.

Note: The run conditions CancelTraversing and IntermediateStop are independent of the point run mode
and are set to 1 by default.

6.11 Switch between the message 111 function modes

1)When the working mode is in the positioning mode (mode 1, 2, 3), the driver is in the enabled state and the
motor cannot be switched to the original when it is in the running state. In the point mode, the motor can only be
switched to the original or the point mode when it is at rest. Motor stop The motor can be stopped by positioning to
reach or cancel the task (CancelTraversing) or by suspending the task (Intermediatestop).

2)When the working mode is in the homing mode (mode 4) and ModePos is set to other modes, the homing
motion stops immediately and the motor is in a static state.

3)When the operating mode is in the homing position setting mode (Mode 5), the motor is at rest, and the
ExecuteMode signal is set to True. If ModePos is set to another mode, the mode switches immediately.

4)When the working mode is in mode 6 (function is not supported), the motor is in a static state, and when the
ModePos switches to other modes, it will switch immediately.

5)When the working mode is in the jog mode (mode 7, 8) and ModePos is set to other modes, the jog motion stops
immediately and the motor is at rest.

6)When the working mode is not in the homing mode 4, 5 working state, if the motor is at rest, you can directly
use FlyRef signal set TRUE to carry out the homing operation, if the motor is in the motion state, it can't carry out
the homing operation.

7)When the working mode is between 1 and 8, when the ModePos is set to 0, or greater than 8, the motor stops
running.

8)After switching to the set value continuous change mode, the switch needs to trigger an ExecuteMode for the
first movement. Then, the MDI target position and MDI speed can be directly modified to realize continuous
change of the set value.

These are the points to note for switching between all modes.
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6.12 PROFINET status word, control word details

6.12.1 Address of the receiving/sending area of message 111

Usually, we use FB284 function block to operate the message 111 indirectly. This time, we directly operate the
address of the message 111 to realize the motion control of the servo. After configuring message 111, the system
automatically allocated a receiving and sending area of 24 bytes, as shown in the following figure:

Y/ iR Mz HEE it ot A J=
w DS5P 0 0 DS5P 0 |A
b Interface 0 ox1 DS5P T
~ PROFIdrive Module_1 0 1 PROFidrive Medule |
Parameter Access Point 0 11 Parameter Access P.. |=
Standard Telegram 111,.. 0 12 I 0..23 .23 Standard Telegram .. |
0 13 |
0 2
0 3
0 4
0 5
0 6
0 7
0 8
o 9 v
(<] i | B
Next, a detailed breakdown of the receiving and sending address areas is shown in the table below:
BTEBS € Address Signal Description
channel
PLC—Driver
PZD1 QW0 STW1 Control word 1
PZD2 QW2 POS STW1 Control word 1 of the basic locator
PZD3 QW4 POS STW2 Control word 2 of the basic locator
PZD4 QW6 STW2 Control word 2
PZDS5 QWS Override Velocity multiplier
PZD6~7 QD10 MDI TARPOS MDI position
PZD8~9 QD14 MDI Velocity MDI speed Set value
PZD10 QWIS MDI ACC MDI acceleration
PZD11 QW20 MDI DEC MDI deceleration
PZD12 QW22 User Connection User-defined sending area
Driver—PLC
PZD1 IW0 ZSW1 Status word 1
PZD2 W2 POS ZSW1 Status word 1 of the basic locator
PZD3 W4 POS ZSW2 Status word 2 of the basic locator
PZD4 IW6 ZSW2 Status word 2
PZD5 IW8 MELLDW Information status word
PZD6~7 ID10 XIST A Position actual value
PZD8~9 ID14 NIST B Actual speed value
PZD10 IW18 Fault Code Fault codes
PZD11 1W20 Warn Code Warning codes
PZD12 IW22 User Connection User defined receiving area
Several operating modes of EPOS are implemented by I/O read and write of message 111. The mapping table is as
follows:
FB284 Pin Message 111 A(;;lézss Function description
PLC—Driver
EnableAxis STWI1 bit0 Q1.0 1: Driver main loop is connected
ConfigEpos.%X0 STW1 bitl Ql.1 1: OFF2(Free parking) is invalid
ConfigEpos.%X1 STWI1 bit2 Q1.2 1: OFF3(Free parking) is invalid
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Address

FB284 Pin Message 111 area Function description
. 1: Servo enable
i STWI_bit3 QL3 0: Enable prohibited, free parking
CancelTransing STW1 bit4 Q14 0: Refuse to perform a task
1: Don't refuse to perform tasks
. . 0: Suspend a running task
IntermediateStop STW1 bit5 QLS5 1: Don't suspend running tasks
ExecuteMode STWI1 bit6 Ql.6 Activator task
AckError STWI1 bit7 Q1.7 Fault confirmation
JOGI STW1 bit8 Q0.0 Reverse dotting
JOG2 STW1 bi9 Q0.1 Forward dotting
- STW1 bitl0 Q0.2 The drive is controlled by PLC
- STW1 bitll Q0.3 Start the back reference point command
MDI locating mode
- Pos STW1 bit8 Q2.0 1: Absolute positioning
0: Relative positioning
MDIData transmission mode
. 1: Continuous (can be changed in real time)
ConfigEpos.%X8 | Pos STWI_bitl2 Q24 0: Single step (STW1_bit6 receives changes to the position
set value after going from 0 to 1)
. 1: MDI mode
- Pos_ STW1 bitl5 Q2.7 0: Run segment
i Pos STW2 bitl Q5.1 Activate th'e' axis set reference point command to set the
- - current position to zero
- Pos STW2 bit2 Q5.2 Origin switch signal (can be connected to the PLC side)
- Pos STW2 bitl4 Q4.6 Activate the soft limit
- Pos STW2 bitl5 Q4.7 Activate the hard limit
- Override QWS Velocity multiplier
- MDI TARPOS QD10 MDI target location
- MDI Velocity QD14 MDI target speed
- MDI Acc QW18 MDI acceleration rate
- MDI Dec QW20 MDI deceleration rate
FB284 Pin Message 111 A(;;lerzss Function description
Driver—PLC
AxisEnabled ZSW1 bit2 11.2 Run Enable
AxisError ZSWI1 bit3 11.3 Fault existed
AxisWarn ZSW1 bit7 11.7 Alarm existed
AxisPosOK ZSWI1 bitl0 10.2 Reaching the target location
AxisRef ZSW1 bitll 10.3 Homing completed
Actposition Xist A 1ID10 Position actual value
ActVelocity Nist B 1ID14 Speed actual value
ActFault Fault Code IW18 Fault codes
ActWarn Warn Code IW20 Alarm codes
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6.12.2 Address mapping

Send area address mapping in the program, as shown in the following figure:

i £ ik fTHE
~ o R e STV feE %QWO it
W SRR 2 *STW1 bit0 JEEEEERE %M2000.0 R
& Meain [0B1] ) B *sTWibit! OFF2 (BH{EE) A" %M2000.1 ARE
& SINA_POS [FE284] 4 "STW1.bit2 OFF3 (%) X" %M2000.2 s
@ sina_POS_DB [DB1] 5 "STW1 bit3 ST RERCR" %M2000.3 kgl
» o Rk =le *STW1 bitd CancelTransingBLE{ES" [E] %mz000.4 AR
v [ I ¥ "STW1.bit5 IntermediateStoplB{F5" %M2000.5 Eibpsa]
» il ANERETRE L_¥8 *STW1 bt ExecuteModel Z1EE{IH" %M2000.6 R
~ @ PLCEE 9 "STW1 bit7  AckErrordiBE B %M2000.7 b )
& ETHETE 10 *STW1 bit8 JOG1RIE)SEh" %M2001.0 AR
B ShwEes 1 *sTW1 bite JOG2Efa)dzh” %M2001.1 RE
B RNERE121] 12 sTWibit1o dlirLciEwiEiha” %M2001.2 mnal
» D PLC iR 13 "STWibit11 BEHEEGS" %M2001.3 s
v 4 RSk 14
15 *PoS_STW1 ARSI HEF" QW2 +7sitE
16 *POS_STW1.bit0 EHEFS0" %M2002.0 W
17 *POS_STW1.bit1 %FIERE1" %M2002.1 AR
[+ 1 *POS_STW1.bi2 ERERE2" %M2002.2 R
I>1=] = *POS_STW1.bit3 i&FRERH3" %M2002.3 TR
20 “POS_STWI bitd % EEFEY" %NM2002.4 bitarsail
21 *POS_STW1.bits i&RIERES" %M2002.5 b g )
22 *POS_STW1 bits 471 | 1ERisEliiEst" %M2003.0 bl
23 "POS_STW1.bit12 MDB{ERS - 1548 BE %M2003.4 kit
¥ 24 *POS_STW1.bit15 MDITHES 1 iSfFIERThES" %M2003.7 b )
i 2% Hht Rt
v g R By EC "POS_STW2 BAEBRMIHIF QUM ot
[ 27 *POS_STW2.bit! HFREEEQHS - . BM20041 Ah/RE
& Main [0B1] 428 *POS_STW2.biz EGAFXES" %M2004.2 Fibgeii)
& SINA_POS [FB284] 29 *POS_STW2 bit14 HrE$PRGThES %M2005.6 R
@ sinaPos DB [oB1] | |30 *POS_STW2 bit15 S ETEPR{ThAL %M2005.7 hoRE
» o RR =]
» (@ ITE0e 32 *Override EEEE" %LAMW2008 +75it
b lwh SMEBEZAF - "MOIER(EE" %MD2010 +75itl
v (@ PLcEE 34 * MO " %MD2014 +7tt
& BTHAEE 35 “MDI R %MW2018 +rtti
B FhnEEx 36 *MDI R %MW2020 75t
HWAEEE 121) 37 ‘APEEXEER" %MW2022 +75i)
» (& pLcgyimsen 38 [ | =
v (L) His5asE 39 *AxisEnabled” %112 iR
B Ehwisise 40 *AxisError” %I1.3 bl
sk 1 i *AxisWarn® %I11.7 minsl
* Bods Pos OK® %10.2 s
* fudsRef" %10.3 mRa
*Actpasition” %ID10 S+t
*ActVelocity” %iD14 St
*ActFault” %IW1B +7t
*ActWamn" %IW20 +7t
<S>

6.12.3 Enable control word (STW1:16#406h—16#40Fh or 16#436h—16#43Fh)

1)STW1.bit10=1(Drive controlled by PLC).

2)STW1.bit1=1(OFF2 Free parking is invalid), STW1.bit2=1(OFF3 Quick parking invalid).
3)STW1.bit0=1(Driver main loop is connected).

4)STW1.bit3=1(Servo enable).
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W kit fontas m W{E ekl

sTwi Sl %QWO +rdt| 165040F

*STW1 bito 3EEHE BEh" %M2000.0 ARRE [E TRUE TRUE [~ |
*STWi bitl OFF2 (Bf{EE) T %M2000.1 E bRl [@ TRUE TRUE M 1
"STWi.bit2 OFF3 (HE{EZE) £H" %M2000.2 R [E] ™UE TRUE M
“STWI bit3 EfTHERLECD” %M2000.3 AmE [@ TRUE TRUE 1~ ]
“STW1 bitd CancelTransingBL &S %M2000.4 s [3 FALSE FALSE M
*STWI.bitS IntermediateStopE{8F 5" %M2000.5 FRE [E FALSE FALSE M 1
*STW1 bit6  ExecuteModelEIZRIES" %M2000.6 ARE [3 FALSE

*STW1 bit7 AckErrordif Bfi" %M2000.7 ARE FALSE

*STW1.bits JOG1RIESEN" %M2001.0 TIRE [3 FALSE FALSE = |
*STW1.bit9 JOG2IE[a]SEh” %M2001.1 FIRE [3 FALSE FALSE M 3
*sTW1 bit10 @idPLCISHiEEhER" %M2001.2 iRE [@ TRUE TRUE M
STW1 bit11  BEiEEGS" %M2001.3 bR [3 FALSE

6.12.4 Speed point control word (forward point STWI1:16#40Fh—16#60Fh or
16#43Fh—16#63Fh)

1)Override(Velocity ratio)= 16#4000h.
2)STW1.bit8=1(JOG1 reverse jogging) or STW1.bit9 =1(JOG2 forward jogging).

&% dtdt ETER wmE f2ekiE 7
sTW ST %QWO il 162060F

*STW1 bito 1EzhE Bl %M2000.0 HRE [E] TRUE TRUE M 1
*STW1.bit! OFF2 (BH{EZE) XTH" %M2000.1 TR @) TRUE TRUE M 1
*STW1 bit2 OFF3 (g% HH" %M2000.2 #RE [\ TRUE TRUE M 1
*STWI.bit3 BT iEREHCH” %M2000.3 #HRE [E TRUE TRUE M 1
*STW1 bitd CancelTransingBl:4{15" %M2000.4 itgpgad) [E) FALSE FALSE M
*STW1 bits IntermediateStop¥fE{tE" /| %M2000.5 FTE (| [ FALSE FALSE M 1
*STWI bits ExecuteModeliZIE{FE" %M2000.6 FRE [3] FALSE

"STW1.bit7 AckErrordiRE (5" %M2000.7 bl [3 FALSE

*STW1 bit8 JOG1R[EISED" %M2001.0 bitgas) 3 FALSE FALSE M 1
*STW1 bit9 JOGZIElEISED" %M2001.1 FRE [E TRUE TRUE M
*STW1 bit10 BidPLOSHBEENSR" %M2001.2 AHIRE [E TRUE TRUE M 1
*STWI bit11  BENEESS” %M2001.3 FHRE [3 FALSE

6.12.5 Homing control word (STW1: 16#40Fh—16#CO0Fh or 16#43Fh—16#C3Fh )

1)The homing mode and speed are set in parameters PA-19 to PA-24, and the specific homing mode can be
viewed in the homing function mode. The terminal number of forward and reverse overrange and origin signal can
be set in the terminal function of group P5. The parameter functions are P5-22, P5-23, and P5-27.

2)STW1.bitl 1=1 (start back reference point command: the level is valid), POS ZSW1.bit11=1 in the process of
homing, ZSW1.bitl 1 will automatically set to 1 after the completion of homing.

3)If the origin switch signal is connected to the PLC instead of the servo DI terminal, the origin switch signal
needs to be associated with POS_STW?2.bit2, and the servo DI terminal function doesn't need to set the origin
switch function.

4)Directly set reference point function: POS_STW2.bitl=1 (Set reference point, take the current position as the
origin), don't need to set STW1.bitl11=1.

6.12.6 Communication failure reset and activate the hard limit control word

1)For communication fault alarm, STW1.bit7 should be set to 1 and AckError should be used to reset the fault.
2)For positive and negative overrange signals, POS _STW2.bit15 needs to be set to 1 to activate the hard limit
function.

6.12.7 Absolute/relative positioning motion control word

1)POS_STW1.bit15=1(MDI operation mode).

2)POS_STW1.bit8=10r 0 (1= absolute positioning, 0= relative positioning).

3)Override (speed multiplier) =16#4000h, set MDI_TarPos (target position), MDI Velocity (target speed, unit
1000LU/min), MDI_Acc=16#4000h, MDI_Dec=16#4000h.

4)STW1.bitd=1 (CancelTransing, cancel the task), STW1.bit5=1 (Intermediatestop, suspend the task).
5)STW1.bit6=1 (ExcuteMode, activation program task: triggered along the signal).
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*POS_STW1 bita 4831 | {ERdERHEsE" %M2003.0 HopE (W TRUE TRUE v
*POS_STW1.bit12 MOHBES < 15K | RS %M2003 .4 TRE [E] FALSE

“POS_STW! bit15 MDITHEE I iS{TIERERTHAE" %M2003.7 mRE @ wUE TRUE =
“override BEEBE" %LAMZ008 +7it 16#4000 1644000 =2
=i %MD2010 FHEie -1000 -1000 V!
*MDIEE" “MD2014 =it 30000 30000 v
*“MDI e %MW2018 +7u ] 1644000 1624000 =
DI R %MWZ020 475t 16#4000 1624000 ~
HAAEEYREE" %AWZ022 i 16#0000 1640000 =]
E=ti Hadt i =miE fEeiE 7
sTW1 (St %QWO +rol] 162047F

"STW1 bit0 3EZhER B %M2000.0 b i) TRUE TRUE =]
*STW1.bit1 OFF2 (BH{EE) T %M2000.1 mipE [® TRUE TRUE =]
*STW1.bit2 OFF3 (HBEEE) A" %M2000.2 £t TRUE TRUE 2
"STWIbit3 ST LR LM2000.3 s TRUE TRUE v
"STW1 bitd  CancelTransingBLEES" %M2000.4 ) [ TRUE TRUE v
"STW1 bit5 IntermediateStop B3 5" %M2000.5 b b TRUE TRUE =2
"STWI bite  ExecuteModeliEIEF{IS" %M2000.6 HiEE (@] TRUE TRUE =]
"STW1.bit7 AckErrorifE (T %M2000.7 bt FALSE FALSE ]
*STW1 bit8 JOGIRIGISEN" %M2001.0 E ] [3 FALSE FALSE )
“STW1.bit9 JOG2IFlo]aEh" i=| %M2001.1 iR [+ [@ FaLSE FALSE o
"sTW1Lbit10 lidPLCIEBREEhE" %M2001.2 b ] TRUE TRUE =
*sTWibitl1 BHEESS" LM2001.3 b ] [3 FALSE FALSE 0O

6)The set value changes continuously: POS_STW1.bit8=1 (absolute positioning), POS _STW1.bit12=1 (MDI data
transmission: continuous).

7)After switching to the set value continuous change mode, the switch needs to trigger an ExecuteMode for the
first movement. Then, the MDI target position and MDI speed can be directly modified to realize continuous
change of the set value.

6.12.8 Message 111 Enables the state machine test of the control word and status word

Function Control word Status word
ZSW1.bit0(Connected ready)=0
None ZSW1.bitl(Operated ready)=0
ZSW1.bit2(Run AxisEnable)=0
ZSW 1.bit6(Prohibited connection takes effect)=1
STW1.bit0(Drive startup) =0 . _
STW1.bit] OFF2 (No Free Parking) =1 ZSW1.bit0(Connected ready)=1
. . ZSW1.bitl(Operated ready)=0
STW1.bit2 OFF3 (No fast parking) =1 . . =
STW1.bit10 (Control the driver through ZSWI.bit2(Run AxisEnable)=0
PLC) :'1 ZSW1.bit6(Prohibited connection takes effect)=0
STW1.bitO(Drive startup)=1 . _
Enable STW1 bit] OFF2 (No Free Parking)=1 ZSW1 .bf[O(Connected ready_)—l
. . ZSW1.bitl(Operated ready)=1
STW1.bit2 OFF3 (No fast parking) =1 . . -~
STW1 bitl0(Control the driver through | 2o Y 1-Dit2(Run AxisEnable)=0
PL C)='1 ZSW1.bit6(Prohibited connection takes effect)=0
STW1.bitO(Drive startup)=1
STW1.bitl OFF2 (No Free Parking)=1 ZSW1.bit0(Connected ready)=1
STW1.bit2 OFF3 (No fast parking) =1 ZSW1.bitl(Operated ready)=1
STW1.bit3(Run enable pulse)=1 ZSW1.bit2(Run AxisEnable)=1
STW1.bit10(Control the driver through | ZSW1.bit6(Prohibited connection takes effect)=0
PLC)=1
STW1.bit0(Drive startup)=0
STW1.bitl OFF2 (No Free Parking)=1 ZSW1.bit0(Connected ready)=1
Slope stop STW1.bit2 OFF3 (No fast parking) =1 ZSW1.bitl(Operated ready)=0
STW1.bit3 (Run enable pulse)=1 ZSW1.bit2(Run AxisEnable)=0
STW1.bit10 (Control the driver through | ZSW1.bit6(Prohibited connection takes effect)=0
PLC)=1
STW1.bit0(Drive startup)=1 ZSW1.bit0(Connected ready)=0
Free stop | STW1.bitl OFF2 (No Free Parking)=0 ZSW1.bitl(Operated ready)=0
STW1.bit2 OFF3 (No fast parking) =1 ZSW1.bit2(Run AxisEnable)=0
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Function Control word Status word
STW1.bit3 (Run enable pulse) =1 ZSW1.bit6(Prohibited connection takes effect)=1
STW1.bit10(Control the driver through
PLC)=1
STW1.bit0 (Drive startup)=1
STW1.bitl OFF2 (No Free Parking)=1 ZSW1.bit0(Connected ready)=0

Fast stop STW1.bit2 OFF3 (No fast parking) =0 ZSW1.bitl(Operated ready)=0
STW1.bit3 (Run enable pulse) =1 ZSW1.bit2(Run AxisEnable)=0
STW1.bit10(Control the driver through | ZSW1.bit6(Prohibited connection takes effect)=1
PLC)=1

1)Ramp stop (OFF1 ramp stop), execute ramp stop after STW1. bit0=0, where the ramp stop deceleration time
constant is set in P0-31, where P0-31 represents the deceleration time at maximum speed.

2)Free stop (OFF2 free stop), execute free stop after STW1. bit1=0.

3)Fast stop (OFF 3 emergency stop), if the control word STW1. bit2=false, the motor will execute a fast stop. The
fast stop time is determined by the servo parameter PO-32, which represents the deceleration time at the maximum
motor speed.
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7 Parameter reading and writing function

7.1 Parameters

1. Parameter values

Parameter values represent a single data value or multiple data values (arrays) of a data type.

Subindex Meaning Data type
1 Identifier (ID) V2(2)
2 The number of array elements or strings Unsigned16(2)
3 Normalization Factor Floating point(4)
4 Variable attribute OctetString 2(2)
5 Reserve OctetString4(4)
6 Name VisibleString 16(16)
7 Minimum limit OctetString 4(4)
8 Maximum limit OctetString 4(4)
9 Reserve OctetString2(2)
10 ID extension V2(2)
11 DO 10 Data Reference parameter Unsigned 16(2)
12 DO 10 Data standardization V2(2)
0 Complete description OctetString46(46)

2. Parameter description

Parameter description contains the relevant
information is shown in the following figure:
1)Identifier (subindex1)

information elements of the respective parameters. Relevant

Bit Meaning Explanation
0-7 Data type identification (ID) for |
parameter values
3 Standard factors are irrelevant to |
variable attributes
9 Parameter not writable -
10 The extra text array is valid -
11 Reserve -
12 Change  parameters  through | When this bit is set, the parameter value can only be set to the
parameter factory Settings parameter factory value
This bit is set and the parameter can be incremented internally,
13 Parameters can only be reset
but can only be set to 0
14 Array type -
15 Reserve -

2)The number of array elements and the number of characters in the string. (subindex?2).

3)Standard factor(subindex3).

4)Parameter attributes: variable index and transformation index (subindex4).
5)Parameter name Contains a maximum of 16 characters.(subindex6).
6)Minimum/maximum limit.(subindex7/subindex8).

7)IDextension(subindex10).

8)IO data reference variable /10 data normalization(subindex 11/subindex 12).
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7.2 Parameter specification

Global parameters and local parameters

A driver object consists of its own driver device and one or more driver objects. The drive shaft is associated with
the shaft type drive object.

For multi-axis or modular drive units, each drive object has a separate parameter number space.

Two classes of variables with different range values are defined in the protocol.

7.2.1 Global parameter variable
Global variables are associated with the entire device (such as parameters related to communication interfaces). If
different driver objects in the driver unit are addressed, a global variable always specifies the same value.

7.2.2 Drive object/axis specifies parameters

These parameters are associated with the driver object. The driver object/axis specifies that the object has different
parameter values in each driver object.

Parameters are divided into global parameters and drive/shaft specification parameters.

The following figure shows the global parameters and drive/shaft specified parameters:

Multi-Axis/Modular Drive Unit

DO 1(e.g. Axis) DO 2(e.g. Axis) DO 3(e.g. Axis) DO n(e.g. Axis)
PNU  Value PNU  Value PNU  Value PNU  Value
1 1 wes 1 cen 1
2 2 2 2
918 3 918 3 918 3 918 3
944 12 944 3 944 7 944 4

7.3 Basic mode parameter access
7.3.1 General

In this subset, parameter access via "basic mode" is defined. In order to access a request language is defined, the
request and response are transmitted asynchronously periodically using the "asynchronous communication
interaction" mechanism in the communication system.

7.3.2 General Features

¢  For each parameter index and subindex is 16 bits wide.

¢ Transmission of complete arrays or partial or whole parameter descriptions within them.

& Access to different parameters in a transmission. The device must place the maximum number of parameter
accesses in a parameter access request.

¢ Only one parameter request can be processed at a time.

¢ A parameter request/parameter response should be filled in a single data block, (default 240 bytes), the

request/response cannot be split into several data blocks. The maximum length of the data block may not be

equal to 240 bytes, depending on the device characteristics or bus system. Limited to 240 bytes under

PROFIBUS and 2732-65 bytes under ProfiNet. If the size is not the default size of 240 bytes, the device

should place the maximum length of the request/response in PN948.

The optimal multi-parameter simultaneous access, multi-parameter access is defined.

No periodic parameter access request.

&  After the device is started, the parameters specified by the protocol can be at least as many in each state.

L 2R 2
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7.3.3 Drive object access mode

Basic mode parameter access is defined as two different access modes:
(D Basic mode parameter access - Local.
(2) Basic mode parameter access - Global.

7.3.4 Parameter request/parameter response

Parameter request has 3 parts, request header, request address, request value.
Basic mode request:

Block definition Byte n Byte n+1 n

Request reference Request ID 0

Request header Axis-No./DO-ID No. of parameters = i 2
Attribute No. of elements 4

1% Parameter address | Parameter number(PNU)
Subindex

i"" Parameter address | ... 4+6x(i-1)
F t No. of val 4+6xi

1% Parameter value(s) V(;;E:; | AL -

(only for request

"Change parameter")

it Parameter values

4+6xi+...+(Format nxQty n)

Request header:

& Request reference

Unique identification of the host's request/response pair. The host can change the identification number for each
request.

& Request ID

Two kinds of ID: request ID and value change ID.

Value change Please change the value to save to volatile or non-volatile RAM.

& Axis-No./DO-ID

Access in Basic mode - Local, not relevant. In Basic mode access - global, Axis-No./DO-ID
Used for shaft number setting under multiple axes.

& No. of parameters

Parameter number of the request

Request address:

& Attribute

(1)value, (2) parameter description, (3) text description.
¢ Number of elements

& Parameter number (PNU)

Parameter number, value range (1-65535)

¢ Subindex

Subindex, value range (0-65534)

Request value:

¢ Format

Data format, type.

& Number of values
& Values

Allowed attributes, number of arguments, subindex combinations:

Attribute No. of Subindex Related data
elements

The value(recommended)

The value(for compatibility, Don't use for request)
One value, under subindex 0

m One value, under subindex

-m Several values, starting with subindex

Value (single parameter)

Value (array parameter)

N|—= OO
(e} v}l fen )l e}l Kan)
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0 0 The entire string (if the response exceedes the block
size, the string is cut at the end to match the block

Value (string parameter) size)

1 0-m One character, under subindex

2 -n? 0-m Several characters, starting with subindex

0 0 The entire description
Description (irrelevant)

1 1-12 One description element

1 0-m One text(16bytes), under subindex
Text (from text array) 2-n 0-m Several texts, starting with subindex
If the number of elements available in the device doesn't match with the number of elements which are
requested or shall be changed, an error shall be output.

In Siemens PLC, aperiodic read and write can be performed through the FB287 function block Sina-Para-S.This
function realizes the non-periodic data interaction function of PLC and DS5P driver, which is mainly servo read
and write access operation. Currently, only single-parameter operations are supported.

WrB287
"SINA_PARA 5"
fEN ENO -
FALSE geady]
%0 .0 Busy|
“Tag_0" -=|Start Done |
FALSE 20
W0 1 MDA
“Tag_1" -~|ReadWrite ValueRead1 — "16{uAI{REEIR"
16#0000_304B8 o
WD56 D52
“{AAREEIE" —= Parameter ValueRead2 — "32{uiiEiREI "
] Format|
| Index Erraria |
50 Errar|
WMD40 Errorid |
“16{ES M E" — valueWrite 1 Diagld |

18
D44

"32{uHES ME" — valueWrite2

16801
52071 = MxisNo
279 — hardwareld

1) For DS5P, AxisNO in SINA PARA_S starts at 1 by default, and AxisNO is set to 1 regardless of how many
servos are behind it, with axes differentiated by hardWare ports.

2) Function block input parameters Parameter No are set as follows: On the host, the address of Parameter NO
(in hexadecimal format) is set to 0x1000-0x1FFF. The hexadecimal number is added to the function code by
10000, where bit8-bit11 indicates the function code group number (in hexadecimal format). bit0-bit7 indicates
bias within the function code group. For example, 0x1000 indicates P0-00. 0x1302 indicates P3-02. 0x150C
indicates P5-12. 0x2000 indicates U0-00. 0x3000 indicates F0-00.

3) valueWriterl is a 16-bit data write area, valueWriter2 is a 32-bit data write area, ValueReadl is a 16-bit data
read area, ValueRead? is a 32-bit data read area. When the data range of the servo parameter is within the 16-bit
data range, the value should be assigned in valueWriterl. When the data range of the servo parameter is outside
the 16-bit data range, a value should be assigned in valueWriter2.
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8 Example of configuring the IRT mode

8.1 IRT project configuration

1. In the topology view, the configuration connection must be based on the actual physical connection (that is, the

configuration connection must be consistent with the actual connection). Note: RT mode topology view can't be

connected, IRT mode must be connected, S7-1200 PLC doesn't support IRT. And in the case of topology view

connection, if the servo has just been factory application, in the case of no device name, the PLC will

automatically assign the device name, without manual allocation.
RERZ111 » BENES

FHRIME A BERE [NREnE |
=

PLC_1 [pssp_1]
CPU1511-1PN DS5P DP-HORM Ds5P m .
P1 ’ ! §2 e '

2. Modify the synchronization time: When configuring Profinet IRT communication in the network view, note that
the minimum communication time of the current DS5P is 1ms.
B FhiteE (hE2RE |NeanE |

e R L s 0 [ & %% B BWDH(H Qe 4| maEE | &8 o
&l was -
;_| * GS5Ddevice_3
» IS620F
¥ S71500/ET200MP station_1
b PLC1
_ | [ * G5Ddevice 5
» DS5P_1
} * G5D device_4
» DS5P

B

]

11-1 PN

i

o

- [ -
DS5P
FLC 1

<l m > | [100% = — ] < ™ »

A2

[ 28 [ozE | ZGan | X*
~ PROFINET Subnet |
wi
- [REIE
- [E Bl - | Sync-Domain_1
b NRF 18 -
SHEEES Bl

b PLC_1.PROFINET IO-System (.-

||j|>

» » Sync-Domain_1

(4]

> » > B8
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3. Select isochronous synchronizatioﬁ mode and IRT.

DP-NORM

4. Select IRT.
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[ IME [ ME0E | waam l

dr [osseiossel RIS - A= R 4 eEER |
2w IREE T G
Lt - D5SP 0 0 [
4 b Interface o ox1 :‘
« v PROFidrive Module_1 0 1 &l
; Parameter Access Point 0 11
i Stendard Telegram 111, 0 12
0
o
o0

0%E | R%EH | Xk

- B
EFER v e Py
~ PROFINET$0] [x1]
£7 )
CLAF
fFOS%P
- ZAR —

BORIA BEmE: [EE0S -]
TRTR N
FHESE

- THRE

10 JalttA

Gl 1
» Port2 [X1P2R]
FRSHEHR
Shared Device

5.Right-click OB91 and select "Sync with Bus option". Note: If the CPU performance is low, you need to consider
adjusting the Factor parameter to 4 or 8 to reduce the CPU load.

5 s S8 T
[ E
h R i g S
~ (@ PLC_1[CPU1511F1 PN) )
Y BEas e i
4| {zeEdniser i
v o e O
B ThR 248 : 8 () | |
4 Main [OB1] it it
GTEED) o e
n iR PROFINET I0-Systerm (100) ]71
o £ v ! R 2
» JIZHS{ | -
» i SR /R (ms) 2
» L@ PCTR
» & PLc#iiREm)
» o diesEsE
v L fessimty

i e

The IRT configuration is complete.
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9 Application example of message 3/102

9.1 S7-1500 PLC message 3 configuration setting

9.1.1 Configuration setting

1. Configuration of DS5P and add message 3, as shown in the following figure:

FieE [fmeans | (eaas ||

R L EEaEE - QR B B 5 | [ maEn | AR [«]]
A e v B
'm » G5SDdevice_3 ngg,
¥ 571500ET200MP station_1 7 B ———
= = foE] BBV <2H-
U1511-1 PN @ DPNORM » GSDdevice 5 ?rj e
pCY * G5Ddevice_4 > I];I e
» DSSP » (PR
b= » [m B nianzs
»
» [m ok
» L@ AeE o
H v m e sE
- » LRSS
- m e
¢ m HELUA RS
= [ PROFINETIO
v [ Drives
» [ INOVANCE

» [l SIEMENS AG

» (@ FROFIBUS DP

& HhRE ]i s RE |i!'l wignE l 3]
d [osseivssr | SRR - FAE = WEEE |
= wan - nx _|v BR
-~ ~ DsSP 0 of| -
B Etiane: ¢ |G mEw e
& g
Parameter Access Point o =T
i
= = ol * .—l LoE e
= 5| TmFER
i 4 I standard Telegram 1.PZD-212
I- W st2ndard telegram 102, PZD-6I10
i ‘:\ : [l 5tenderd telegram 105, PZD-10/10
’ \ W st2ndard telegram 110, PZD-12/7
b : oK. W sunderd Telegram 11172012112
—
o o [l Standard telegram 7, FID-212
[l standard telegram 9, FZD-1045
: - [ supplementary Telegram 750.PZD-311
[}
o
o
o pan
[ne o

2. Connect the PLC to DS5P in the network view, as shown in the figure:

= witE & EseE (esaasE ||

oA HEmfuEs [ R B pElas

CPU 1511-1 PN P DF HORM
ot

{PriE 7 |

4 [mamw [ [«
e BT 1T S
= b G5Ddevice_3
L= b ST1SO0/ETI00MP .
b G5D device_5

* G5SD device_4

» DsSSP

3. If IRT communication between PLC and DS5P is required, the topology view must be connected, and the actual
physical connection must be consistent with the configuration. If only RT communication is performed (default),

the topology view can be disconnected.
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mER111 » RS

SRINE |[&EE0E [eGaE
oo W as =

CPU T511-1 PN DP-NORM

4. Then add the positioning axis, as shown in the figure:

W I T —
® me
L= -
=1 o ﬁ.ﬁﬁnl T | PositioningAsiz_1 ]
W SR il = g —
h RO ] [£3 ] % [T0_PositioningAus
= (@ PLC_1 [cPU 151141 PN] ‘ = [l iszhis V50 e B
Ot @wEs & TO_Speedins V50 - =
e Ofa
» B e =N 4 T0_SynchroncusAu: VS0 ®Ei
- o BER = 4 TO_ExemalEncoder VS0 i
[ 2 TO_OutputCam vso it -
& Main [OB1] K 4 TO_CamTrack VS0 #
» g Rl - 4% TO_Measuringlnput VS0
F PO 70 _Car V5.0
E s Emar V5.0
4 70 _LeadingAddsProsy VS0
| SIMATIC ident
» [ oPCuABiR i
» i Bt +1
 WEEE
S P iTR : = . = L
& PLCIRBSABIN B 8 @ ol | Ji>] :
(R~
» [ St vo
MCE
+ (4 psseiosse]

5. Then select "Profidrive" and "Standard message 3" in the configuration setting, as shown in the figure:

s | TaRE [EaRE |55
B [T~ (aas 4
L]
- ImEERT ~[Twnso of| Wieo
[ ] [ ™ (=] 2
h R ™= o R
- L P (R 18111 N RS ]
i amns SIREREGAET Q ;
e TR0 E3 S = LT R e ]
b e o R 9 + [ cocal modules
- AR i - —
W R St & t”"".&ﬁ e
& Luin jon1] L] L] »imogee
B \Cinwepalator jo802] - fEE [}
= uczens joowi] -] -
+ o Rl e o
-4 IEum ] ]
W e W S
=} Peaiion 0.l -E% &
FAET (-]
T HHES -4
i - mREn -4
e EEn -]
» L B, Hwaw -]
» AT WLOE o
» L RCEH I L
v g nemimas
» s SIS
» W TR
» 5 Tnces o
v @orcus @l o wl
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6. Then select the encoder type. If P0-79=1 (incremental position mode), select "Increment” for encoder type.

THBEBE =]
BEESH
~ W0
FALE
SWEchE BB TR
SRIEERTIRTTSR
3
v e
gk
EEIAE
2
- (i ER
ik ]
EIFERR(E
|HiERIE
B
- EF
FhEF
WNEE
~ R
ikt )
HERe
BiLEES
FEWIEE

R E

gz

| wWBE >
| DS5PPROFIdrive Module_1_HRY... Or awias
e T =

0000003003000 0

7. 1If PO-79=0 or 2 (absolute position linear mode), select "Cyclic Absolute encoder" as the encoder type.

BEEE - ROE [=]

#RI9E8 ©  DSSP.PROFidrive Module 1 i, | ﬁ BERS
weazs [OEEIES -]

8. For the reference speed, maximum speed and reference torque of the motor, "Automatic application of drive
value during operation" cannot be checked, and it needs to be manually set according to the driver parameters.
The reference speed is the rated speed of the motor and the maximum speed.

EEes © R .
-~ Wikmo o ? f ’ I
EehER ] SEL R RS HE
175 L]
Sitna B () W RNE
SIRBEHTTHETR [] S e .
E © SEENERIEY = v eaes
- rRes ] .
e ° [ atuEhahnmEhE =
EhZs b (] &
BE @ SEfERAMEE (TR
~ (i EmRs) < SEER - 30000 timin| | 1 %gggﬁé:uﬁﬁ
{2 BRY ek HHiE® - 30000 1imin
HHEEIRiE o
RIGIRIE {14

9.For Data exchange with encoder, if Automatically apply encoder value during running is not selected, the
following configuration is required: If P0-79=1 (incremental position mode) and encoder type is set to

Incremental, the following configuration is required.

Exes
- WiED
WEhE R
RS
SiEzh B TiiETR
SRR TR R
*EGE
v iR
ik
EhEAE
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The bit 15 in Gx_XIST1 in the figure above is changed to 9.
If PO-79=0 or 2 (absolute position linear mode), select Cyclic Absolute Encoder as the encoder type.

Then the extension parameters are set, the encoder installation type is selected as "on the motor shaft", and the
position parameters are set.
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10.Disable the Enable Tracking Error Monitoring option. If this option is selected and the tracking error is set to a
small value, the host may report errors when the function is enabled.
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11. Write programs in the main program:
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12.Double click on the DS5P device in the device view to set the IP address and device name for the DS5P, as

shown in the figure:
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13.Download the PLC program, as shown in the following figure:
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14.After downloading, monitor the PLC for any errors and ensure that the servo panel is in bb state. If there are
any issues, right-click on DS5P in the device view and select Assign Device Name, as shown in the figure:
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15.Finally, assign the device name to DS5P, first click "Update list", select the servo to be assigned, and then click
"Assign device name", after completion, you can click "Update list" to observe whether the device name has been
modified, and check whether the servo status and PLC status errors have been eliminated.
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The configuration and programming of message 3 are complete.

When creating a closed-loop motion control process object, the S7-1200/1500 PLC automatically creates a
process block for executing the process object, where MC _Servo [OB91] is used for the calculation of the position
controller. MC_Interpolator [OB92] used to generate setpoints, evaluate motion control instructions, and position
monitoring functions. The frequency relationship between the two tissue blocks is always 1:1, and MC_Servo
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[OB91] is always executed before MC_Interpolator [OB92]. According to the control quality and system load
requirements, the MC_Servo [OB91] application cycle call time can be specified. If the cycle time is too short,
CPU overflow may cause CPU shutdown. Right mouse button OB91 tissue block, in the pop-up OB91 properties
dialog box can modify its cycle time, according to the number of axes used to set the motion control application

cycle, motion control application cycle time =2ms+ (the number of position control axes *2ms).

] 1500PLC 3E4EYT _A'I — -
B CThEnEE
oh EEiFE | “ﬁ'ﬂ{—l' A |
~ [ PLC_1 [CPU1511F1 PN] = 8
Y s ﬁ; o]
% TR ﬂ‘;ﬁﬁ
~ g BER ‘E&
B EhngEe pons I
& Mein [OB1] o

&

[
JHA (ms) | =

Ty SRR
» o EE I (ms)
v g TENR BF: -
v Lo AN e
b e CHE

9.2 Message 3+750 torque limiting and read function

1. Support the message 3+750 torque limiting function. First, import the message 3+750 into the device manager,
as shown in the following figure.
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2. Set value for torque upper limit MW70, torque lower limit MW72. Note: the torque upper limit must be >0, the

torque lower limit must be <0.
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9.3 Example of message 105+750

In practical applications, it is not only necessary to control the position and speed of the shaft, but also sometimes
to control the torque of the motor. The S7-1500(T) PLC and the control system are used to achieve torque control
through 105+750 messages, and 750 additional messages are used to achieve the torque limiting of the shaft and
the setting of additional torque. The MC_TorqueAdditive command is used to specify additional torque for the
process object's drive, and the MC_TorqueRange command is used to specify the upper and lower limits of torque
for the process object's drive.

Note:

(1) Whether the drive is in torque mode can be judged by bit14 of status word 1 of 105 packet. bit14=1 is torque
mode, and bit14=0 is speed mode.

(2) "MC_TorqueAdditive" : Press "Enable=True" to activate the additional torque setting function of the drive and
specify the additional torque setting Value in "value". You can modify the set value of the additional torque in real
time. Remove the additional torque setting function of the drive by "Enable=False".
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(3) MC_TorqueRange: You can run the Enable=True command to activate the torque upper and lower limits of the
drive, specify the upper limit of the torque in UpperLimit, and specify the lower limit of the torque in LowerLimit
to change the upper and lower limits of the torque in real time, and run the Enable=False command to remove the
torque upper and lower limits of the drive.

@ The DSC function of message 105 is not supported, so it must be noted that the DSC function cannot be
enabled when applying the configuration configuration of message 105, as shown in the following figure.
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9.3.1 The message 105+750 torque mode setting

1. Install the GSD file of DS5P in the TIA Portal software, and configure 105 and 750 messages in "Device View".
Message 105 are used for shaft motion control, and 750 additional messages are used for attaching torque setting
and torque limiting, as shown in the figure:
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2. Create a new process object, and the axis can be configured in linear mode, as shown in the figure:
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3. Select message 105 in the driver device, as shown in the figure:
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4. If P0-79=1 (increment position mode), select increment in Encoder Type, as shown in the figure:
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5. For the reference speed, maximum speed and reference torque of the motor, "Automatic application of drive
value during operation" cannot be checked, and it needs to be manually set according to the driver parameters.
The reference speed is the rated speed of the motor, and the maximum speed is the maximum torque of the servo.
The reference torque is the maximum servo torque of the motor. As shown in the figure:
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6. Due to the application of torque mode, "Enable following error monitoring" cannot be checked, as shown in the

figure:
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7. Add the MC_PostServo function block to the program block, in which the closed-loop torque control mode is

turned on, as shown in the figure:
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8. Call MC_Power, MC_TorqueAdditive, MC_TorqueRange function blocks in the OB1 main program, as shown

in the figure:
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The torque limit is that both the message limit and the
whichever torque limit is small is used.
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1 O Servo gain adjustment

10.1 Overview of servo gain adjustment

10.1.1 Overview and process

The servo drive needs to drive the motor as quickly and accurately as possible to track instructions from the upper
computer or internal Settings. In order to achieve this requirement, the servo gain must be adjusted reasonably.
The factory value of servo gain is adaptive mode, but different machines have different requirements for servo
responsiveness. The following figure shows the basic gain adjustment process. Please make adjustments according
to the current machine status and operating conditions.

' Start of adjustment '

Use the self-
tuning (3KW and below)/adaptive (
3KW and above) function

& you satisfied with responsive
ness?

Quick adjus
tment

.

¥ you satisfied with resporizive
ness?

Automatic adjustment (external instruc
tion adjustment or internal instruction
adjustment)

YES
ou satisfied with the adjus
results?

Manual adjustment for gain fine-
tuning (mechanical characteristic analysis
in case of vibration)

you satisfied with resporst
ness?

YES

End of adjustment

Note: * Marked as 3730 version, versions below 3730 are default adaptive mode.
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10.1.2 The difference of these adjustment modes

Adjustment modes are divided into adaptive and auto-tuning, and their control algorithms and parameters are
independent. Among them, the auto-tuning mode is divided into three functions: fast adjustment, automatic
adjustment and manual adjustment. The three functions are the same in essence but different in implementation.
Refer to the corresponding chapters of each function.

Mode Type Parameters | Rigidity | Responsiveness Related parameters

P2-05 Adaptive speed loop gain
P2-10 Adaptive velocity loop

integration
. Automatic _ . P2-11 Adaptive position loop gain
Adaptive adaptation P2-01.0=1 | Medium 150ms P2-07 Adaptive inertia ratio

P2-08 Adaptive speed observer gain
P2-12 Adaptive Stable Maximum
Inertia Ratio

Fast P0-07 First inertia ratio

adjusting High 10~50ms P1-00 Velocity loop gain
Automatic . P1-01 Velocity loop integral
Auto-tuning adjustment P2-01.0=0 High 10ms P1-02 Position loop gain
P2-35 Torque instruction filter time
Manqal High By parameter | constant 1
adjusting P2-49 Model loop gain

10.2 Rotary inertia presumption
10.2.1 Overview

The moment of inertia calculation is the function of calculating the moment of inertia of the load during operation
by automatic operation of the driver (through forward rotation and reverse).

The moment of inertia ratio (the ratio of the moment of inertia of the load to the moment of inertia of the motor
rotor) is the reference parameter for performing the gain adjustment and must be set to the correct value as far as
possible.

Default

Parameters Meaning © e-lu Unit Setting range Modify Effective
setting

P0-07 The first inertia ratio 500 % 0~50000 Anytime At once

10.2.2 Notes

Occasions where inertia cannot be presumed
¢  Mechanical systems can only operate in one direction.

Occasions where inertia presumption is easy to fail

¢  Excessive load moment of inertia.

¢  The running range is narrow and the travel is less than 0.5 circles.

¢ The moment of inertia varies greatly during operation.

¢ Mechanical rigidity is low and vibration occurs when inertia is presumed.

Notes of Inertia Presumption
¢ Since both directions are rotatable within the set range of movement, please confirm the range or direction of

movement and ensure that the load runs in a safe journey.

¢  If the presumed inertia under default parameters runs jitter, indicating that the present load inertia is too large,
please switch to large inertia mode (P2-03.3=1) and operate again. It is also possible to set the initial inertia
to about twice the current one and execute again under larger loads.

¢ Driver inertia ratio recognition upper limit is 200 times (parameter upper limit is 20000). If the estimated
inertia ratio is exactly 20000, it means that the inertia ratio has reached the upper limit and can't be used,
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please replace the motor with larger rotor inertia.

Other notes
& At present, the inertia switching function is not supported, and the second inertia ratio is invalid.

¢ The inertia ratio upper limit changes to 500 times for the driver firmware 3700 and higher version (parameter
upper limit value is 50000).

10.2.3 Operating tool

The tools for calculating the moment of inertia of the load are the driver panel and XinJeServo PC software.

Operating tool Description
Driver panel Driver firmware needs 3700 and above version
XinJeServo software All versions of software supported

Note: The driver firmware version is viewed through U2-07.
10.2.4 Operation steps

Estimate the inertia through the driver panel

1. Parameter configuration

o Default . . .
Parameter Description . Unit | Range | Modify | Effective
setting
. . 0.01 )
P2-15 Inertia configured trip 100 el 1~300 | Anytime | Atonce
circle
Inertia identification and
P2-17 internal instruction auto-tuning - rpm | 0~65535 | Anytime | At once
max speed
Inertia identification initial
P2-18 fiertia icenttication it 500 % | 1~20000 | Anytime | Atonce
nertia ratio

The recommended parameters of P2-17 are 500 rpm or more. Low instruction speed will lead to inaccurate
identification of inertia ratio.

2. Execute the inertia identification

Before inertia identification, please confirm the direction of servo rotation by using F1-00 jog motion function.
Initial direction of servo operation is determined by INC or DEC at the beginning of inertia identification.

If the servo jitter is under the adaptive default parameters, please switch to the adaptive large inertia mode
(P2-03.3=1) to ensure the basic smooth operation of the servo and then identify the inertia!

Servo entering parameter F0-07 in bb state:

Press ENTER, servo is enabled:

Press INC or DEC to run forward or reverse (sei-ect one of them): -.

At this point, start action, under the condition of P-05 = 0 (initial positive direction), if press INC, then turn

forward and then reverse. If press DEC, turn reverse and then forward. If the inertia identification is successful,
the load inertia ratio is prompted and written to PO-07 automatically after several forward and reverse operations.
If the inertia identification error occurs, the error code will be displayed. Press STA/ESC key to exit the panel
inertia identification operation.

B Alarm for inertia identification of panel
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Error

code Meaning Reasons and solutions Reasons
(D Initial inertia is too small. in adaptive mode, switch
to large inertia mode P2-03.3=1 or the initial inertia of
inertia identification P2-18 set to 2 times of the present Initi L
nitial inertia too
Motor Toraue value. small.  Maximum
Err-1 . q 2 The maximum speed is too high (P2-17), but it is | speed too large.
Saturation T limi
recommended not to be less than 500 rpm. Low Or(ﬂle imit  too
instruction speed will lead to inaccurate identification of sma
inertia ratio.
3 Torque limit too small(P3-28/29)
(D The maximum speed limit is too small (P2-17), but it is
recommended not to be less than 500 rpm. Low .
instruction speed will lead to inaccurate identification of The _ maximum
hertia rati speed limit is too
Deviation is too | MCTMarato small. The travel is
Errd large when | @ The presumed inertia trip is too small. It is suggested | too  small. The
calculating the | that the minimum for P2-15 should no be less than 50 (0.5 | friction  of  the
Inertia cycles). If the trip is too small, the identification of inertia | Mechanism is  too
.. . large. The overrun
ratio will be inaccurate.
occurs.
(3 mechanism friction too large
@ overshoot
(D The presumed inertia trip is too small. It is suggested
Driver internal trip | that the minimum for P2-15 should no be less than 50 (0.5
Err-3 . . . ) . ..+ .~ | Contact us
calculation error cycles). If the trip is too small, the identification of inertia
ratio will be inaccurate.
Err-5 Driver '1nternal trip Unhandled vibration occurs U'nhar'ldled
calculation error vibration occurs
Driver is not | @ Enable have been opened. P5-20 can be set to 0 first Will occur when
Err-6 | currently in BB | (@) When the driver alarms, it will appear. Press ESC key | enable is turned on
state to exit the auto-tuning interface to see if there is an alarm. | Or driver has alarm
The driver alarms in | Driver has alarm, press ESC key to exit the auto-tuning
Err-7 | the process  of | interface, check the alarm code, first solve the alarm and | Driver has alarm

inertia identification

then make inertia estimation.
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Estimate the inertia through XinJeServo software

1. Click auto-tuning on the main interface of XinJeServo.

Auto-tuning Interface
g

1. Set the Limit Fosition |2. Auto-tuning Setting | 3. Auto—tuning Automaticallsy

Stepl

Limit Fasiton Speed: 100

StepZ

Software Keverse Limit: 0

2. Select jog setting or manual setting to configure the inertia estimation trip.

T Auto-tuning Interface

1. Set the Limit Fosition |2. Aute—tuning Setting | 3. Auto—tuning Automatically

Stepl

Limit Fositon Speed: 100

Step2

Software Rewersze Limit: O

0

(1)

500 =

3. Set the auto-tuning interface.
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ﬂAulu—mning Interface | 23 |

|1. Zet the Limit Positionl 2. Auto-tuning Setting |3 fAuto—tuning Automatically
Step O

Inertia Status:

Initial imertia: (300 9]

Max Speed: 2000

Step B

Mode Setting: {Ho instruction auto-tuning(no inertia identification)

fito-tunine Mode: |Rapid positieningleontral ewershoot)

Rigid Grads; | Serew
Max Speed {2000

0K

4. Click ok to start inertia identification.

Inertia identification success!

Inertia value: 1

s

"=

Note:
(1) If the auto-tuning interface is closed directly, the driver only configures inertia ratio parameters.

(2) The detailed steps of XinJeServo's presumptive inertia refer to XinJeServo's help document.
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10.3 Fast adjustment

10.3.1 Overview

Fast adjustment needs to set the moment of inertia of load first, then turn off the adaptive function. If the inertia
doesn't match, it will cause oscillation alarm. Servo firmware version 3640 and later versions support this function,
and the version is viewed through U2-07. Fast adjustment of gain parameters belongs to auto-tuning mode.

10.3.2 Fast adjustment steps

1. Use the driver panel or XinJeServo PC software to calculate the load inertia, refer to 10.2. Calculation of
moment of inertia.

2. Disable the adaptive mode and change P2-01.0 to O.

3. Set the required stiffness level P0-04.

Note: P2-01.0 is the first bit of P2-01
P2-01=n.0010
P2-01.0

10.3.3 Rigidity level corresponding gain parameters

B 3700 and later firmware rigidity classes

P0-04 P1-00 P1-01 P1-02 P2-35 P2-49 " 1;2‘1419
Rigidity | Speedloop | speed loop Position . Torqu.e M.O e 10.0 p ‘ 03‘;38 " d
level gain integral loop gain instruction A gain( an
filter 3700~3720) above)
1 20 31831 20 100 50 50
2 50 12732 50 100 80 80
3 70 9094 70 100 90 90
4 80 7957 80 100 100 100
5 100 6366 100 100 100 120
6 120 5305 120 100 150 150
7 140 4547 140 100 150 200
8 160 3978 160 100 200 250
9 180 3536 180 100 250 310
10 200 3183 200 100 300 350
11 220 2893 220 100 300 380
12 240 2652 240 100 350 410
13 260 2448 260 100 350 440
14 280 2273 280 100 350 470
15 300 2122 300 100 400 500
16 320 1989 320 100 400 540
17 340 1872 340 100 400 580
18 360 1768 360 100 450 620
19 380 1675 380 100 450 660
20 400 1591 400 100 500 700
21 450 1414 400 90 600 800
22 500 1273 450 80 700 950
23 550 1157 450 70 800 1100
24 600 1061 500 60 900 1300
25 650 979 550 50 1000 1500
26 700 909 600 40 1100 1800
27 750 848 650 30 1200 2100
28 800 795 700 20 1300 2400
29 850 748 750 10 1400 2700
30 900 707 800 10 1500 3000
31 950 670 900 10 1500 3100
32 1000 636 900 10 1600 3200
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P0-04 P1-00 P1-01 P1-02 P2-35 P2-49 " }:12‘1419
Rigidity | Speedloop | speed loop Position . Torqu.e M.o e 10.0 p .03‘;38 " d
level gain integral loop gain instruction A gain( an
filter 3700~3720) above)
33 1050 606 950 10 1800 3300
34 1100 578 1000 10 2000 3400
35 1150 553 1050 10 2200 3500
36 1200 530 1100 10 2400 3600
37 1250 509 1100 10 2500 3700
38 1300 489 1100 10 2600 3800
39 1350 471 1200 10 2700 3900
40 1400 454 1200 10 2800 4000
41 1450 439 1250 10 2900 4100
42 1500 424 1300 10 3000 4200
43 1550 410 1350 10 3200 4300
44 1600 397 1400 10 3500 4400
45 1650 385 1450 10 3800 4500
46 1700 374 1500 10 4000 4600
47 1750 363 1750 10 4500 4800
48 1800 353 1800 10 5000 5000
49 1850 344 1850 10 5000 5000
50 1900 335 1900 10 5000 5000
51 1950 326 1950 10 5000 5000
52 2000 318 2000 10 5000 5000
53 2050 310 2050 10 6000 6000
54 2100 303 2100 10 6000 6000
55 2150 296 2150 10 6000 6000
56 2200 289 2200 10 6000 6000
57 2250 282 2250 10 6000 6000
58 2300 276 2300 10 6000 6000
59 2350 270 2350 10 6000 6000
60 2400 265 2400 10 6000 6000
61 2450 259 2450 10 6000 6000
62 2500 254 2500 10 6000 6000
63 2600 244 2600 10 6000 6000

The rigidity class should be set according to the actual load, the larger the P0-04 value, the larger the servo gain. If
vibration occurs in the process of increasing the rigidity level, it is not appropriate to continue to increase, if
vibration suppression is used to eliminate vibration, you can try to continue to increase. The following rigidity

levels for recommended loads are for reference only.
40 60
| I

il
1 20
| I

P
| Large Load of 1| High Rigid | Light-load Ultra- |
Flexible Structure Load high Response Load

Flexible structure large load: refers to the type of synchronous belt structure, large load inertia equipment.

High rigid load: refers to the mechanism of screw rod or direct connection, and equipment with strong mechanical
rigidity.

Ultra-high response load under light load: refers to equipment with very small inertia, strong mechanical stiffness
and high response.
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o Rigidity level for
Driver power Default parameters [zl lovel for- ek ety ﬁrrr%warz 3700 and
version higher versions
1 5kw and P1-00=200 P1-01=3300 P1-02=200
above P2-35=100 2 10
P2-49=300
P1-00=300 P1-01=2200 P1-02=300
200w~750w | P2-35=100 3 15
P2-49=400
P1-00=400 P1-01=1650 P1-02=400
100w P2-35=100 4 20
P2-49=500

10.3.4 Notes

& The gain parameters corresponding to the rigidity level can be independently fine-tuned in the fast
adjustment mode.

& In order to ensure stability,the gain of model loops is small at low rigidity level, which can be added
separately when there is high response requirement.

& When vibration occurs in fast adjustment, the torque instruction filter P2-35 can be modified. If it is
ineffective, the mechanical characteristic analysis can be used and the relevant notch parameters can be set
(refer to chapter 6.7 vibration suppression).

¢ Fast adjustment mode defaults to set a rigidity level. If the gain doesn't meet the mechanical requirements,
please gradually increase or decrease the settings.

& At present, the gain switching function is not supported, and the second gain parameters such as P1-05,

P1-06, and P1-07 are invalid.
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10.4 Auto-tuning adjustment
10.4.1 Overview

Auto-tuning is divided into internal instruction auto-tuning and external instruction auto-tuning.

Auto-tuning (internal instruction) refers to the function of automatic operation (forward and reverse reciprocating
motion) of servo unit without instructions from the upper device and adjusting according to the mechanical
characteristics in operation.

Auto-tuning (external instruction) is the function of automatically optimizing the operation according to the
instructions from the upper device.

The automatic adjustments are as follows:

¢ Load moment of inertia

& Gain parameters (speed loop, position loop, model loop gain)

& Filter (notch filter, torque instruction filter)

10.4.2 Notes

Untunable occasions
& Mechanical systems can only operate in one direction.

Setting occasions that are prone to failure
& Excessive load moment of inertia.

& The moment of inertia varies greatly during operation.
¢ Low mechanical rigidity, vibration during operation and failure of detection positioning.

& The running distance is less than 0.5 circles.
Preparations before auto-tuning

Use position mode.

Driver in bb state.

Driver without alarm.

The matching of the number of pulses per rotation and the width of positioning completion should be

L 2K IR 2R 2

reasonable.
10.4.3 Operation tools

Internal instruction auto-tuning and external instruction auto-tuning can be executed by driver panel and
XinJeServo software.

Auto-tuning mode Operation tools Limit

. All versions of upper computer software
. . . XinJeServo software
Internal instruction auto-tuning support

Drive firmware requires version 3700 and
above

External instruction auto-tuning Driver panel

Note: please check the driver firmware version through U2-07.

10.4.4 Internal instruction auto-tuning step

Driver panel auto-tuning steps

1. The inertia identification is carried out, and the inertia estimation steps please refer to chapter 6.2.4 operation
steps.

2. Enter F0-09, panel display is iat-.

[
T
3.Press ENTER, panel display is iat--, servo is in enabled status right now.

il
T
4. Press INC or DEC, panel display is tune and flashing, enter auto-tuning status.
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5. Driver will automatically send pulse instructions, if the auto-tuning is successful, the panel shows done and
flashing.

6. Driver will automatically send pulse instructions, if the auto-tuning is successful, the panel shows done and
flashing.

Note: In the process of auto-tuning, press STA/ESC will exit the auto-tuning operation and use the gain
parameters at the exit time. If auto-tuning fails, it is necessary to initialize the driver before auto-tuning
again.

B Panel alarm in auto-tuning process

Error code Meaning Reasons

Too large inertia ratio. T eak rigidi f
Fail to search for optimal gain 0 r,g Inertia ratio. Too weak rigidity o
Err-1 mechanism

. . . Please make sure that there is no overrun and
Overtrip alarm in auto-tuning process .
Err-2 alarm before auto-tuning.

Driver is not in "bb" state at the time of .
. Please make sure the present status of driver
Err-6 operation

Err-7 Driver alarmed in auto-tuning process The driver alarm occurs

XinJeServo software auto-tuning steps
1. Click auto-tuning on the XinJeServo software main interface

2. Set the auto-tuning trip in jog mode or manually

P
0 Auto-tuning Interfac!
- i .

i

1. Zet the Limit Fosition |2. huto-tuning Setting l 3. Auteo-tuning Automatically

Stepl

Limit Positon Speed: 100 : E]
StepZ

Software Rewerse Limit: —Z2B53
Stepd |

Software Forward Limit: O

24012
Stapd
eturning Spe 0. lrpm)
1T g Acceleratlor .':;. E |
= - -

3. Set the auto-tuning interface.

164




1§ Auto-tuning Interface N |. J

|1. Set the Limit Positionl 2. Auto~tuning Setting |3 Auto—tuning Automatically
Step S

Inertia Status:

Initial inertia: (300 |::-j|

Max Speed: 2000

Step B

Mode Setting: gND instruction aute—tuning(no inertia identification] v|
iRapid positioning (control owershoot] '|

Auto-tuning Mode

E |
Rigid Grade: |Serew - |

Max Speed: EZDDD

4. Click ok to estimate the inertia.

Inertia identification success!

s

Inertia value: 1

5. Set the auto-tuning parameters.

P Auto-tuning }nterfaw’+_ u
- -
|1. Set the Limit Positionl Z. Auto~tuning Setting |3. Auto-tuning Automatically

Step 5
Inertiz Status:  |Inertia identification = |

| . . . . )
Initial inertia: iBDD '51

|

B | Max Speed izuuu |

l | %

. |

| | J
Step B

[l Mode Setting: Ho instruction auto—tuningﬁno inertia idgntification) v]

| .

. Auto—tuning Mode:

i Rigid Grads:

i Max Speed:

|

! IJ

AN
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Auto-tuning

Description
mode =
Soft Make a soft gain adjustment. Besides gain adjustment, notch filter is automatically adjusted.
Fast Make special adjustment for positioning purpose. Besides gain adjustment, the model loop gain
positioning and notch filter are automatically adjusted.
Fast
positioning In the use of positioning, we should pay attention to adjusting without overshoot. Besides gain
(control adjustment, the model loop gain and notch filter are automatically adjusted.
overshoot)
Load type Description
Synchronous . . C . .
Y belt u Fit for the adjustment of lower rigidity mechanism such as synchronous belt mechanism.
e
Serew rod It is suitable for adjustment of higher rigidity mechanism such as ball screw mechanism. If there
W
is no corresponding mechanism, please choose this type.
Rigid
connlegct'on It is suitable for the adjustment of rigid body system and other mechanisms with higher rigidity.
i

6. Start auto-tuning.

| 1. Set the Limit Fozition I 2. Auto—tuning Setting|§3- duto-tuning ﬁ;ut-:-maticallyi

Default Parameter Auto—tuning [ Stﬁ ” Quit ]
Ly
Status Register Current State llpdate Yalue &t
Auto—tuning exe. .. PO-0OT

Inertia i1dentif. ..

Hormal Vibratio. ..

spead loop gZain. ..

position loop 2. ..

rigid model aut. ..

Hotch filter =e. ..

futo—tuning Err. ..

Inertia identif. ..

auto—tuning stage

7. Wait for the end of the auto-tuning.
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i

0 Auto-tuning Interface | 2
| 1. Set the Limit Fosition i 2. Auto—tuning Setting !_3 Auto—tuning Automatically|
|_1f' Default Parameter Auto—tuning | Start “ Cui t ]
Status Regzister Current State Update Yalue T
Aitortuning exe o |DORE P2-02. 2 2 '
Inertia identif. .. :Initin'lin:uh'm-. FF-13 1 :I:I
Hormal Vibratio... EIniti ﬁ jl'i'EI
speed loop gain. .. :Initi :1|:I|:I
position leaop g .. Initi Auto-tuning SUCCESS -SEIEIEI 'E
rigid model amt. .. :initi “5|:I =
Hoteh filter =se. .. j.Initi 100
Auto—tuning Err. .. :.Finis %ﬂq g5
Inertia identif. .. :succe I:I
anto—tuning stage ESet parameter P2-47 :257
: P45 1
Fz-49 :2'?3
F2-50 :IDDD i

10.4.5 External instruction auto-tuning steps

Driver panel auto-tuning steps

1. The inertia identification is carried out and the step of inertia estimation please refers to the driver panel

inertia estimation (6.2.4 operation step).
Set P2-01.0=0 (Adaptive mode switch:OFF) and power on again.
3. Enter parameter F0-08, it will show Eat- (Exteral Refrence Auto-tuning).

4. Short press ENTER, if diablesd, the panel diéplays Son and ﬂééh, waiting for enabling, if enabled, skip this

step.

5. Enable the servo driver, the panel displays tune and flash, enter auto-tuning status.

6. The upper device starts to send pulse, if the auto-tuning is successful, it displays done and flickers.

7. Short press STA/ESC to exit the external instruction auto-tuning.

Note: in the auto-tuning process, press STA/ESC will exit the auto-tuning, and use the gain parameters at the exit

moment.

B Panel error alarm in auto-tuning process

Error L
Description Reasons
code
. . . Too large inertia ratio. too weak
Err-1 Fail to search for optimal gain . )
rigidity of mechanism
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(DOverrun/alarm occurs during auto-tuning

Please make sure that there is no
overrun and alarm before auto-tuning.

Err-2 External instruction auto-tuning/Vibration suppression .

2 & ) PP . Make sure that the enable is not closed

mode: servo shut down the enabler during auto-tuning duri .

uring auto-tuning

Err-3 Current non-position control mode Please auto-tune in position mode
Err-4 Unclosed adaptive function Set P2-01.0 to 0 before auto-tuning
Err-7 Driver alarm during auto-tuning Driver alarmed
Err-8 Positioning completion signal instability Short instruction interval

XinJeServo software auto-tuning steps

1.Click auto-tuning on the main interface of XinJeServo software.

? Auto-tuning Interface
g Int :

1. Set the Limit Fosition |2. Auto-tuning Setting I 3. Auto-tuning Automatically

Stepl

StepZ

Limit Fositon Speed: 100

—ZB55

Software Rewersze Limit:

Software Forward Limit: 0

a1z

Retuwrning Speed(D. lrpm):

Eetwrning Aceceleration Speedims)

|[[+

2. Select jog or manual setting to configure the trip of inertia identification.

3. Set the auto-tuning interface.
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@ Auto-tuning Interface [ = J

|1. Set the Limit Positionl Z. Auto—tuning Setting |3 Auto—tuning dutomaticallsy
Step 5

Inertia Status:

Initial imertia: [300 E
Max Speed: 2000
Step B
Mode Setting: END instruction suto—tuningine inertia identification] "i
Anto-tuning Mode: iRapid positioning(control overshoot]) - |
Rigid Grade: [Serew - |
Max Speed: EZDDU

ok |

4. Click ok to start the inertia identification.

Inertia identification success!

N

Inertia value: 1

5. Configure the auto-tuning parameters.

1 Autu—tuninglnterfaw*+ - M
&
|1. Set the Limit Positionl 2. Aunte—tuning Setting |3. Auto—tuning Automatically
Step 5
Inertia Status: EInertia identification 1i
Ll T
Initial inertra: iBDU =
|
M| Max Speed {2000 |
]
| ok |
|
Step B
||| Mode Setting: [Ho instruction aute-tuning(ne inertia identification) V]
| [ ; SR
Auto-tuning Mode: Rapid pesitioning(contrel owershoot) V]
|
||| Rizid Grade: _}Q
Synchronons belt
| Max Speed: T
‘Bigid connection
||
, |

169




Auto-tuning

Description
mode =
Soft Make a soft gain adjustment. Besides gain adjustment, notch filter is automatically adjusted.
Rapid Make special adjustment for positioning purpose. Besides gain adjustment, the model loop gain
positioning and notch filter are automatically adjusted.
Rapid
positioning In the use of positioning, we should pay attention to adjusting without overshoot. Besides gain
(control adjustment, the model loop gain and notch filter are automatically adjusted.
overshoot)
Load type Description
Synchronous . C .
Y belt u Adjustment of lower rigidity mechanism such as synchronous belt
e
Sere It is suitable for adjusting higher rigidity mechanism such as ball screw mechanism. If there is
w
no corresponding mechanism, please choose this type.
Rigid
' . It is suitable for the adjustment of rigid body system and other mechanisms with higher rigidity.
connection

6. Start auto-tuning

.;'*: Aute-tuning Interface m
1 g Interfac b

| 1. Zat the Limit Fosition I Z. Mito—tuning Setting|§3- Auto—tuning ﬁlutnmaticalljri

Default Parameter Auto—tuning [ Stﬁ ” Quit ]
L
Statusz Register Current State pdate Value -
Auto-tuning exe. .. PO-0OT7

Inertia identif. ..

Hormal ¥ibratia. ..

speed loop gain. ..

position loop g ..

rigid model aut. ..

Hotch filter =e. ..

Auto—tuning Err. ..

Inertia identif. ..

auto-tuning stage

7. Enable the servo , then click ok.
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-
0 Auto-tuning Interface

| ==

|1

| 1. Set the Limit Position |2. Auto—tuning Setting_| 3. Auto~tuning Automatically

D Default Farameter Auto—tuning | Start |l Chait I
Status Register Current State pdate Value et
Auto-tuning exe. . |fait SON FO-07 2
Inertia identif . [Tnitializatiam IP1-00 200 3
Hormal ¥ibratio. .. . ‘ - o it
spead loop gZain. . |
position loop g .|| Click Enable, then Click ok again!
rigid model ant. . |
Hotch filter =e. ..
Auto—tuning Err. . | i ID
Inertia identif. . | HIT:}
s = =
auto—tuning stage |[Inertia identi.. . Fz-00. 1 ]
1
1
0 -
h
8. The upper device starts to send pulses, wait the completion of auto-tuning.
9. Auto-tuning is finished, click ok.
r ¥
T Auto-tuning Interface |i|

|1. Set the Limit Position | 24 Autn-tu.ning.ﬂetting| 3. Auto—tuning Automatically

Default Parameter Auto—tuning [ Sta.}'t ][ Ghait ]
Statuzs Kegister Current State lUpdate ¥alue .
futo—tuning exe... Initialization P07 2 |
Trertia identif. .. Initiglization F1=(0 316 3
Hormal VWibratio. .. [Initi -~ 2014 ==
speed loop gain. .. Imita 474
posittion loop gz .. [Inity Auto-tuning suCCess 100
rigid maedel aut. .. |Initif | 50
Hoteh filter se. .. |Imitif ]
puto—tuning Err... |Fini sll Z000
Inertia identif... |Succel = = ! | 1
auto—tuning stage |Auto—tuning pr... F2-00.1 ]

1
1
0 -
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10.4.6 Related parameters

The following parameters may be modified during auto-tuning. Don't change them manually during auto-tuning.

The influence of numerical value
Parameter Name Property . .
on gain after auto-tuning

P0-07 First inertia ratio

P1-00 First speed loop gain

Integral time constant of the first speed
P1-01
loop

P1-02 | First position loop gain

P2-00.0 | Disturbance observer switch

P2-01.0 | Adaptive mode switch

P2-35 Torque command filter time constant 1

P2-41 Disturbance observer gain

P2-47.0 | Model loop switch

P2-49 Model loop gain

P2-55 Model speed feedforward gain

P2-60.0 | Active vibration suppression switch

P2-61 Active vibration suppression frequency

Gain performance

P2-62 Active vibration suppression gain Yes
: - : ; ; parameters
P2-63 Active vibration suppression damping
P2-64 Active vibration suppression filter time 1
P2-65 Active vibration suppression filter time 2
P2-66 The S.CCOIld group of active vibration
damping
Second group active vibration
P2-67 .
suppression frequency
P2-69.0 | First notch switch
P2-69.1 | Second notch switch
P2-71 First notch frequency
P2-72 First notch attenuation
P2-73 First notch band width
P2-74 Second notch frequency
P2-75 Second notch attenuation
P2-76 Second notch band width
Inertia  identification and internal
P2-17 . . .
instruction auto-tuning max speed
P2-86 Auto-tuning jog mode
P2-87 Auto-tuning min limit position Auto-tuning setting N
0
P2-88 Auto-tuning max limit position parameters

P2-89 Auto-tuning max speed

Auto-tuning  acceleration/deceleration

P2-90 .
time

Note: P2-60~P2-63 are automatically modified in auto-tuning process. Users are not allowed to modify them
manually. Manual modification may lead to the risk of system runaway.
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10.5 Manual adjustment
10.5.1 Overview

Position Speed
contril loop contrpl loop
e [
| e e P iy
Pulse Speed | kervo motor
; tiail Position | k Speed T |
instruction - + instruction pee orgue |
error _ + . = + Current
S 5 » loop gain +— control Kv, P instruction ' oot I = M
I il sOTAa R Kp I Ti filter Tf - SONES i |
o |
| I Current loop ! I
| | i
I . || Speed loop N |
Position I
I | + PG
| loop e e |J :
O _I encoder
—1 -..|4 B
2 v
Upper device Servo unit

Position control loop diagram (shut down the model loop)

Pulse instruction

“FEFL: Model
loop
Speed Torque
feedforward eedforward
Position Speed
contrgl loop contrliliocp
Speed |
—paeiEisn— Nstrucon —speed—] —ToTguE—
Error . L Y+ Y+ | Current

h 4

» loop gain ¥ control Kv, instruction

' |
I
counter : 3 » control I
Kp = Ti filter Tf - |
I Current loop |
I
I

' yyt

- Speed loop |
Paosition e
||:|c|p _______________________________ |_l -
L o _1 encoder
—1 -__I‘ -
Upper devicé Servo unit

Position control loop diagram (turn on the model loop)
Servo unit consists of three feedback loops (current loop, speed loop and position loop) from inside to outside.

The more inner loop, the more responsive it is. Failure to comply with this principle will result in poor response or
vibration. Among them, the current loop parameters are fixed values to ensure adequate responsiveness, and users
don't need to adjust.

Please use manual adjustment in the following occasions:

o  When the expected effect can't be achieved by fast adjusting the gain.

e  When the expected effect is not achieved by automatically adjusting the gain.

10.5.2 Adjustment steps

In position mode, if the soft mode (P2-02.0=1) is selected by auto-tuning, the function of model loop will be
turned off. In speed mode, the gain of position loop will be invalid.

Increasing response time

1. Reducing the filter time constant of torque instruction (P2-35)
2. Increasing Speed Loop Gain (P1-00)

3. Reducing Integral Time Parameter of Speed Loop (P1-01)

4. Increasing the gain of position loop (P1-02)

5. Improving Model Loop Gain (P2-49)
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Reduce response, prevent vibration and overshoot

1. Reduce the Speed Loop Gain (P1-00)

2. Increase Integral Time Constant of Speed Loop (P1-01)

3. Reduce the gain of position loop (P1-02)

4. Increase the filter time constant of the torque instruction (P2-35)
5. Reduce Model Loop Gain (P2-49)

10.5.3 Gain parameters for adjustment

The gain parameters that need to be adjusted:
P1-00 Speed Loop Gain

P1-01 Integral Time Constant of Speed Loop
P1-02 Position loop gain

P2-35 Torque Instruction Filtering Time Constant
P2-49 Model Loop Gain

B Speed loop gain

Because the response of the speed loop is low, it will become the delay factor of the outer position loop, so
overshoot or vibration of the speed command will occur. Therefore, in the range of no vibration of mechanical
system, the larger the setting value, the more stable the servo system and the better the responsiveness.

Default
Parameter Name © e.1u Unit Range Modify Effective
setting
Speed loop i
P1-00 i 200 0.1Hz 10~20000 Anytime At once
gain

B Integral time constant of speed loop

In order to respond to small inputs, the speed loop contains integral elements. Because this integral factor is a
delay factor for servo system, when the time constant is too large, it will overshoot or prolong the positioning time,
which will make the response worse.

The relationship between the gain of the speed loop and the integral time constant of the speed loop is
approximately as follows:

P1-00 x P1-01 = 636620

Default
Parameter Name © e.lu Unit Range Modify Effective
setting
Integral time
P1-01 constant of speed 3300 0.01ms 15~51200 Anytime At once
loop

B Position loop gain

When the model loop is invalid (P2-47.0=0), the responsiveness of the position loop of the servo unit is
determined by the gain of the position loop. The higher the position loop gain is, the higher the responsiveness is
and the shorter the positioning time is. Generally speaking, the gain of position loop cannot be increased beyond
the natural vibration number of mechanical system. Therefore, in order to set the position loop gain to a larger
value, it is necessary to improve the rigidity of the machine and increase the number of inherent vibration of the
machine.

Default

Parameter Name y ?u Unit Range Modify Effective
setting

P1-02 Position loop gain 200 0.1/s 10~20000 | Anytime At once

B Filter time constant of torque instruction
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When machine vibration may be caused by servo drive, it is possible to eliminate vibration by adjusting the
filtering time parameters of the following torque instructions. The smaller the numerical value, the better the
response control can be, but it is restricted by the machine conditions. When vibration occurs, the parameter is
generally reduced, and the adjustment range is suggested to be 10-150.

Default . . .
Parameter Name . Unit Range Modify Effective
setting
pp-35 | Filter time constant of | 4, 0.0lms | 0~65535 | Anytime | Atonce
torque instruction 1

B Model loop gain

When the model loop is valid (P2-47.0=1), the response of the servo system is determined by the gain of the
model loop. If the gain of the model loop is increased, the responsiveness is increased and the positioning time is
shortened. At this time, the response of the servo system depends on this parameter, not P1-02 (position loop gain).
The gain of the model loop is only valid in position mode.

Default
Parameter Name y ?u Unit Range Modify Effective
setting
S t
P2-49 | Model loop gain 500 0.1Hz | 10~20000 | Anytime | ~o 0 °
run

10.6 Adaptive adjustment
10.6.1 Overview

Adaptive function means that no matter what kind of machine and load fluctuation, it can obtain stable response
through automatic adjustment. It starts to automatically adjust when servo is ON.

10.6.2 Notes

¢ When the servo unit is installed on the machine, it may produce instantaneous sound when the servo is ON.
This is the sound when the automatic notch filter is set, not the fault. For the next time the servo is ON, no
sound will be emitted.

¢ When the inertia of the motor exceeds the allowable load, the motor may produce vibration. At this time,
please modify the adaptive parameters to match the present load inertia.

¢ In adaptive operation, in order to ensure safety, the adaptive function should be executed at any time when
the servo enablement can be stopped or turned off urgently.

10.6.3 Operation steps

The factory settings are self-adaptive effective without modifying other parameters. The effectiveness of
self-adaptation is controlled by the following parameters.

Parameter Description Default setting Modify Effective
Adaptive shutd Re-
P2-01 n.0000 i I.Ve o (?WH n.oool Servo bb ePower
n.oool Adaptive Opening on

10.6.4 Inertia mode and related parameters

The adaptive default parameter is defined as small inertia mode. If the load inertia far exceeds the allowable load
inertia of the motor (such as 60 times inertia of the 60 motor), the adaptive large inertia mode can be turned on.

Parameter Description Default setting Modify Effective
£2.03 n.0ooo Adaptilve small .inert.ia mode 1.0000 Servo bb Re-power
n.looo Adaptive large inertia mode on
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Parameter Description Default setting Modify Effective
P2-05 Adaptive speed loop gain 40QNote 1 Servo bb Re—gzwer
P2-10 Adaptive speed loop integral 500 Servo bb RC-I())EWGT
P2-11 Adaptive position loop gain 100 Servo bb Re-g;)lwer
P2-07 Adaptive inertia ratio 0 Servo bb Re-gzwer
P2-08 Adaptive speed observer gain 60 Servo bb Re-gzwer
P2-12 Adaptive stable max inertia ratio 30 Servo bb Re-gﬁwer
P2-16 Adaptive motor rotor inertia coefficient 100 Servo bb Re'gzwer
P2-19 Adaptive bandwidth 5(Note 2 Anytime At once
P6-05 Adaptive large inertia mode speed loop gain 200 Servo bb Re'ggwer
P6-07 Adaptive large inertia mode inertia ratio 50 Servo bb Re'gzwer
P6-08 Adaptive large inertia mode speed observer gain 40 Servo bb Re'gzwef
P6-12 Adaptive large inertia mode max inertia ratio 50 Servo bb Re—;());)lwer

Note 1: DS5 series servo 750W and below driver default value is 400, other power section default value is 200.
Note 2: DS5 series servo 400W and below driver default value is 70, other power section default value is 50.

10.6.5 Recommended inertia ratio parameters

Under the adaptive default parameters, the load can only run steadily under a certain moment of inertia. If the load

inertia is large, some parameters need to be adjusted. The recommended parameters are as follows (the parameters

are modified under the default parameters).

Motor flange Inertia Parameters
Within 20 ti
) ' ,m tmes Adaptive small inertia mode (default parameters)
mertia
20-30 times
L Set P2-08=50, P2-12=40
mertia
30-40 times

40~90 — Set P2-08=50, P2-12=40, P2-07=10
nertia
40-50 times
S Set P2-08=50, P2-12=40, P2-07=30
nertia
50-80 times | Switch to adaptive large inertia mode or set P2-08=40, P2-12=50,
inertia P2-07=50
Within 10 ti
) ' ,m fmes Adaptive small inertia mode (default parameters)
mertia
10-15 ti
110, 130 o TS Set P2-08=50, P2-12=40

mertia
15-20 times | Switch to adaptive large inertia mode or set P2-08=40, P2-12=50,
inertia P2-07=50
Within 5 ti
. ! '1n Hnes Adaptive small inertia mode (default parameters)
nertia

180 andabove 510 i s inertia | Set P2-08=50, P2-12-40
10-20 times | Switch to adaptive large inertia mode or set P2-08=40, P2-12=50,
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Motor flange

Inertia

Parameters

inertia

P2-07=50

Note: The large inertia parameters can still drive a smaller inertia load. For example, when the parameters of 50

times inertia are used in the mechanism of 20 times inertia, only the response will become worse.

10.6.6 Adaptive parameters effect

Parameter
Small Default
. I.na Name et Range Effect
inertia/large value
inertia
Reduction can improve the inertia
P2-05 Adapti dl ) 400 200400 capability, but it will reduce the
aptive speed loop gain ~
P6-05 P P P g 200 responsiveness, which has a greater
impact on the responsiveness.
Increase can greatly improve the inertia
P2-07 ) . ) 0 capacity without affecting the
Adaptive load inertia rat ~
P6-07 aptive foac fertia ratio 50 07200 responsiveness. Too large will produce
vibration.
P2-08 Speed observer gain 60 30~60 Reducm.g P2-08 and .1ncr§as1ng P2- 12 can
P6-08 40 greatly improve the inertia capability, but
P2-12 Adapti bl o ) 30 it will reduce the responsiveness, which
P6-12 aptive stable max inertia ratio 50 30760 hasa great impact on responsiveness.
Adaptive speed loop integral time Adjust according to need, generall
P2-10 P . P pimest 500 |[200~larger |. ! £ g Y
coefficient increase
Adjust ding to th d, i i
Adaptive position loop gain . just according to the need, 1nc'reasn.1g
P2-11 . 100 50~200 |will make the response fast, reducing will
coefficient
make the response slow
Adaptive motor rotor inertia Increasing will iI.onove the servc') 'rigidity
P2-16 . 100 100~200 |and enhance anti-disturbance ability, can
coefficient .
solve operation jitter.
Increasing will improve the inertia
ity slightly, and has little effect
219 Adaptive bandwidth so~70 | 20~80 capacity slightly, and has little effect on

the responsiveness, to be an auxiliary

parameter.

10.6.7 Invalid parameters when adaptive effective

When the adaptive function is effective (P2-01.0=1), the invalid parameters are shown as below:

Item Parameters Descriptions
P1-00 First speed loop gain
P1-05 Second speed loop gain
P1-01 First speed loop integral time constant
P1-06 Second speed loop integral time constant
) P1-02 First position loop gain
Gain P1-07 Second position loop gain
P2-49 Model loop gain
PO-07 First inertia ratio
P0-08 Second inertia ratio
P5-36 /I-SEL inertia ratio switch
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10.7 Vibration suppression
10.7.1 Overview

The mechanical system has a certain resonance frequency. When the servo gain is increased, the continuous
vibration may occur near the resonance frequency of the mechanical system. Generally, in the range of 400Hz to
1000Hz, it caused the gain can't continue to increase. Vibration can be eliminated by automatically detecting or
manually setting the vibration frequency. After the vibration is eliminated, if the responsiveness needs to be
improved, the gain can be further improved.

Note:

(1) Servo responsiveness will change after vibration suppression operation.

(2)Before performing the vibration suppression operation, please set the inertia ratio and gain parameters correctly,
otherwise it can't be controlled properly.

10.7.2 Operation tools

Adjustment mode Operation tools C;gggl Operation steps Limit
. XinJeServo Mechanical 10.7.4 Vibration .
Adaptive mode Characteristic Analysis Suppression(Software) All version software
Panel vibration 1073 Vibration Driver firmware
suppression Suppression(Panel) fequires version 3700
Auto-tuning mode Position or higher
XinJeServo Mechanical mode 10.7.4 Vibration All version software
Characteristic Analysis Suppression(Software)
Auto-tuning/adaptive _— 10.7.6 Vibration Driver firmware
Panel vibration . . .
mode . Suppression(easyFFT) | requires version 3730
suppression .
or higher
Note: The firmware version of the drive is viewed through U2-07.
10.7.3 Vibration suppression (Panel)
There are two modes of panel vibration suppression, mode 1(vib-1) and mode 2(vib-2).
B Difference between Two Kinds of Vibration Suppression
Mode Display Changed parameters
Mode 1 vib-1 Only the parameters related to vibration suppression will be changed.
Mode 2 Vib-2 It will change the parameters of Vlblr(a)l(t)ll;)n suppression and the gain of speed

The operation steps:

1.Enter FO-10 in auto-tuning mode, the panel shows vib-1 or enter FO-11, the panel shows vib-2.

N T
(I 1 o o

2.Short press ENTER, panel show Son and flashes, then need to enable manually

3. After enabling the servo, panel shows tune and flash, enter auto-tuning process.

4. The upper device starts to send pulses, then it W:i:ll show done and :_ﬂash.

I
L L
5.Short press STA/ESC to exit.

6.Vibration suppression parameters are automatically written into the second and first notches (the second notches
are preferred when there is only one vibration point). The related parameters are detailed in 10.7.7 notch filter.
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B Fault alarm of panel in vibration suppression process

Error .
Description Reasons
code
. . . Too large inertia ratio. Too weak
Err-1 Fail to search for optimal gain . .
rigidity of mechanism
Pls make sure that there is no overrun
Err-2 83 loizfgrrEZI/ailre:srtTuz;i)lllqrsaﬂltlcfntlugn?rlll t(/){;ﬁ)lilal}[zigon Suppression and alarm before auto-tuning.
S ! SuPp Make sure that the enabler isn't turned
Mode: Servo turns off the Enabler in auto-tuning process )
off when auto-tuning
Err-3 Non-position control mode PIs auto-tune in position mode
Err-4 Not turn off the adaptive function PIs set P2-01.0 to 0, then auto-tune
Err-7 Driver alarm in auto-tuning process Driver alarmed
Err-8 Positioning Completion Signal Instability Short instruction interval

10.7.4 Vibration suppression (PC software)

1. Open
2. Click

XinJeServo software, click mechanical properties.
measure.
( Measure ﬁ \
Measurement conditions Measurement model
Signal unit |Electricit}'(%) Vl @ Current_command Speed_feedback
Original fregquency (hz) 10 =
Tesiiinal treqiensslhe) 1000 s ) Current_instruction Current_feedback
Signal Amplitude (rpm) 100 -
Total Timeim=l 00 : Execute I I Cancel

L

3. Set the measure conditions, then click execute.
4. Select amplitude and phase.

Tl

EiFo HERs  VIRED

| Biathin | HRESER

o] -8

EREE

13

fast

v BT
HY 3815
WEE -5
15’: 45. 785

5. Set the filter width (to see resonance frequencies clearly), find the resonance frequency.

6. Notch parameters need to be set manually. Refer to 6.7.7 notch filter for details.

As an example, through the analysis of mechanical characteristics, the resonance frequency is 328 Hz, and the
third notch filter can be used. The parameters are as follows:
P2-69 =n.1000 , P2-77 =328

Note: In both adaptive and auto-tuning modes, if mechanical characteristic analysis is used, the notch can be set

manually. If there are multiple resonance points, the third to fifth notch can be configured in turn.
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10.7.5 Vibration suppression (manual setting)

If the resonance frequency of the mechanical system is known, the vibration can be eliminated by setting the
vibration frequency manually. Please configure the third to fifth notches. The related parameters are detailed in
10.7.7 notch filter.

10.7.6 Vibration suppression (easy FFT)

This function can analyze the mechanical characteristics through the parameter FO-12 on the servo operate panel,
find out the mechanical resonance frequency and realize the vibration suppression.
The complete operation process is shown in the figure below:

. Wait for enable
—a — Long press —— e Press Set lirque — I‘UH% prw\ —
L0 T esmr I 212 | evrer 11 | evmer [T
|l (i i _‘ I | -
Find frequency Press
Write in successful successfial ENTER
= __ Long press F.T\!'I'I-fRi|_ |_| |_| |_| |_| Press INC/DEC

LT maininin) R

Enable status
The operation steps are described as follows:
1. F0-12, long press [ENTER] to enter quick FFT function, it will show "E_FFt".

2. Press [ENTER] to enter torque setting interface, it will show the current setting torque, which is the value of
P6-89. Press [INC], [DEC] to increase or decrease torque command. When increasing the torque command, it is
recommended to increase it a little bit to avoid severe vibration of the equipment.

3. After setting the torque command, long press [ENTER] , enter "read to enable" status, it will show ‘F".

4. Press [ENTER] , enable, it will show "..run".

Apilnl
5. Press [INC], [DEC] to run forward or reverse and find the resonance frequency. "E_FFt" will shining on the

panel when operation. If the resonance frequency is found, it will show "Fxxxx", "xxxx" is the resonance
frequency. If failed, it will show "F----".

‘] I

6. Whatever it shown "Fxxxx" or "F----", press [INC] , [DEC] can find the resonance frequency again. If the
resonance frequency is found, long press [ ENTER ] to set the resonance frequency in the notch filter of servo

driver.
.oLur

Note: for above each step, short press STA/ESC can return to the last step or exit.
10.7.7 Notch filter

Notch filter can suppress mechanical resonance by reducing the gain at a specific frequency. After the notch filter
is set correctly, the vibration can be effectively suppressed and the servo gain can be continuously increased.
The principle diagram of notch filter is as follows:
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mechanical system
Amplitude frequency
characteristic

Mechanical resonance
frequency

-

A Notch
characteristics

frequency

frequency

The servo driver has five sets of notch filters, each with three parameters, notch frequency, notch attenuation and

notch bandwidth. The first and second notches are set automatically, and the third, fourth and fifth are set

manually.

The torque instruction filter and notch filter are in series in the system. As shown in the figure below, the switch of
the notch filter is controlled by P2-69 and P2-70.

e .« P20 T T T T T T ":
: cm11rof coqr.m] |
|
: e N A I_______—_—__ﬁ ________ i sl ':|
| H |
. Torqu.e / I First Second Third | |/! Fourth Fifth h Torque
instructi | Torque | notch notch notch I notch notch : linstruction
before command || | fiter 2 | filter 2 | filter i > | filter s | fiker || Iafterfilter
filter™ filter P2-71 P2-74 P2-77 [ | P2-80 P2-g3 [ |1
1| op2as | P2-72 P2-75 p2.78 | I P2-81 P2-g4 | !
| : P73 P2-76 P27 :J' P2-82 p2gs | !
: e T R O S e | e e A )
| |
Parameter Description Default setting Modify Effective
n.ooo0 First notch off )
- n.ooo0 Anytime At once
n.oool First notch on
n.oo0o Second notch off )
P2-69 n.oo0o Anytime At once
n.oolo Second notch on
n.0ooo Third notch off 0 N A
. n.0ooo nytime t once
n.looo Third notch on yt
n.ooo0 Fourth notch off )
n.0oo0 Anytime At once
n.oool Fourth notch on
P2-70 -
n.oo0o Fifth notch off 0 Ant A
; n.oalo nytime t once
n.oolo Fifth notch on yt
L Default . . .
Parameter Description ) Unit Range Modify | Effective
setting
P2-71 First notch frequency 5000 Hz 50~5000 Anytime | Atonce
P2-72 First notch attenuation 70 0.1dB 50~1000 Anytime | Atonce
P2-73 First notch bandwidth 0 Hz 0~1000 Anytime | At once
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Default

Parameter Description ) Unit Range Modify | Effective
setting

P2-74 Second notch frequency 5000 Hz 50~5000 Anytime | At once
P2-75 Second notch attenuation 70 0.1dB 50~1000 Anytime | At once
P2-76 Second notch bandwidth 0 Hz 0~1000 Anytime | At once
P2-77 Third notch frequency 5000 Hz 50~5000 Anytime | At once
P2-78 Third notch attenuation 70 0.1dB 50~1000 Anytime | At once
P2-79 Third notch bandwidth 0 Hz 0~1000 Anytime | At once
P2-80 Fourth notch frequency 5000 Hz 50~5000 Anytime | At once
P2-81 Fourth notch attenuation 70 0.1dB 50~1000 Anytime | At once
P2-82 Fourth notch bandwidth 0 Hz 0~1000 Anytime | Atonce
P2-83 Fifth notch frequency 5000 Hz 50~5000 Anytime | At once
P2-84 Fifth notch attenuation 70 0.1dB 50~1000 Anytime | Atonce
P2-85 Fifth notch bandwidth 0 Hz 0~1000 Anytime | At once

Note:

1. In the adaptive mode, if the vibration is detected, the second notch filter will be automatically configured.

2. In the auto-tuning mode, the second and first notches will be automatically configured if the vibration is

detected (the second notches will be preferentially opened when there is only one vibration point).

3. Whether in self-adaptive or auto-tuning mode, if the mechanical characteristic analysis is sued, it belongs to
manual setting of notches, please configure the third to fifth notches.
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10.8 Gain adjustment
10.8.1 Model loop control

In the self-tuning mode, in addition to the gain of speed loop and position loop, there is also the gain of model
loop, which has a great influence on the servo response. When the model loop is not open, the servo
responsiveness is determined by the position loop gain. When the model ring is open, the servo responsiveness is
determined by the model loop gain. The model loop is equivalent to the feedforward function in the driver control
loop. Refer to 10.5 manual adjustment for its specific function.

When the self-tuning mode is soft, the model loop function will be automatically off. When the self-tuning mode
selects fast positioning or fast positioning (control overshoot), the model loop function will be automatically
turned on.

Self-tuning mode:

Parameter Description Default setting Modify Effective
n.oool Soft
P2-02 n.ooo2 Fast positioning n.ooo3 Any time At once
n.0oo3 Quick positioning (control overshoot)

Selection of self-tuning mode:

(1) Soft (P2-02.0=1):

This mode doesn't turn on the gain of the model loop, and the operation is soft. It is suitable for occasions with
insufficient mechanical rigidity and low response requirements.

(2) Quick positioning (P2-02.0 = 2):

This method has the fastest response to setting parameters, but has no special suppression on overshoot.

(3) Quick positioning (control overshoot) (P2-02.0 = 3):

In this way, the setting parameter response is fast, which will inhibit the overshoot.

Load type Explanation

The adjustment is suitable for the mechanism with lower rigidity such as synchronous belt

Synchronous belt )
mechanism.

It is suitable for the adjustment of high rigidity mechanism such as ball screw mechanism.

Lead screw s . .
Please select this type when there is no corresponding structure.

Rigid connection | The adjustment is suitable for rigid body system and other mechanisms with high rigidity.

Auto-tuning

mode Explanation

Soft gain adjustment. In addition to gain adjustment, the notch filter is also adjusted

Soft automatically.

Make special adjustment for positioning purpose. In addition to gain adjustment, the model

Fast positioning loop gain and notch filter are also adjusted automatically.

ast positioning Pay attention to the adjustment of no overshoot in the positioning purpose. In addition to gain

(Control adjustment, the model loop gain and notch filter are also adjusted automatically.
overshoot)
Parameter Description Default setting Modify Effective
n.oool Soft
P2-02 n.ooo2 Fast positioning n.ooo3 Any time At once
n.0oo3 fast positioning (control overshoot)

Model loop function

Parameter Description Default setting Modify Effective
P2-47 n.0000 Model loop turn off n.oool Any time At once
n.oool Model loop turn on

Taking DSS5 series servo auto-tuning mode and using 750W servo 5 times load inertia as an example:
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B Model loop function turns off (Soft mode)

Low Rigidity and Low Response

High Rigidity and Medium Response

Speed
instruction

Load inertia ratio P0-07: 500%

Speed loop gain P1-00: 200

Speed loop gain P1-00: 800

Speed loop integral P1-01: 3300

Speed loop integral P1-01: 825

Position loop gain P1-02: 200

Position loop gain P1-02: 700

Phenomenon: Running jitter, slow response

Phenomenon: Smooth operation and fast response

B Model loop function turns on (Fast positioning or Fast position(control overshoot))

Low Rigidity and Low Response

f,-" Speed feedback

/}J Speed

— instruction

High Rigidity and Low Response

p

-

%

High Rigidity and High Response

Load inertia ratio P0-07: 500%

Speed loop gain P1-00: 200

Speed loop gain P1-00: 800

Speed loop gain P1-00: 800

Speed loop integral P1-01: 3300

Speed loop integral P1-01: 825

Speed loop integral P1-01: 825

Position loop gain P1-02: 200

Position loop gain P1-02: 700

Position loop gain P1-02: 700

Model loop gain P2-49: 300

Model loop gain P2-49: 300

Model loop gain P2-49: 4000

Phenomenon: Running jitter, slow
response

Phenomenon: smooth operation and
slow response

Phenomenon: smooth operation and
fast response

Note: The above curves only show the effect of the parameters, not the real running curves.

10.8.2 Torque disturbance observation

Disturbance observer can reduce the influence of external disturbance on servo system and improve the
anti-disturbance ability by detecting and estimating the external disturbance torque of the system and

compensating the torque command.

If the soft mode is selected in the auto-tuning mode, the disturbance observer will be closed automatically, and the
gain of the disturbance observer will not change. If the fast positioning or fast positioning (control overshoot) is
selected, the disturbance observer will be opened automatically, and the gain of the disturbance observer will be
modified to 85. The relevant parameters of this function no need to be set manually by users.

Parameter Meaning Default setting Modify Effective
n.o0oo0 Turn-off of disturbance observer
P2-00 - n.ooo0 Servo bb At once
n.oool Turn-on of disturbance observer
Default
Parameter Meaning © 2_1u Unit Range Modify Effective
setting
P2-41 Disturbanc; observer 85 % 0~100 Anytime At once
gain
10.8.3 Gain adjustment parameters
Parameter Meaning Default setting | Unit Range Modify Effective
. . 20P1: 400
P1-00 First speed loop gain Others: 200 0.1Hz | 10~20000 Servo bb At once
P1-01 Integral time constant of the | 20P1: 1650 0.0lms | 15~51200 Servo bb At once
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Parameter Meaning Default setting Unit Range Modify Effective
first velocity loop Others: 3300
. o . 20P1: 400
P1-02 First position loop gain Others: 200 0.1/s 10~20000 Servo bb At once
. 20P1: 400
P1-05 Second speed loop gain Others: 200 0.1Hz | 10~20000 Servo bb At once
P1-06 Second velocity loop integral | 20P1: 1650 0.01ms | 1551200 Servo bb At once
constant Others: 3300
. . 20P1: 400
P1-07 Second position loop gain Others: 200 0.1/s 10~20000 Servo bb At once
10.8.4 Gain switch
Note: The gain switching function is supported in firmware version 3770 and above.
Parameter Meaning Defgult Modify | Effective
setting
0-SI terminal switching gain is valid (the gain
switching condition parameter is not valid)
n.0oo0 1-Perform gain switching according to gain switching
conditions
2-Reserved
n.ooXo: Gain switching condition selection
0 - First gain fixed
1 - Switching by external SI terminals Servo
P1-14 2 - Large torque command 0 At once
bb
3 - Large speed command
4 - Speed command changes greatly
n.oool 5 -Fixed to the first gain
6 - Large position deviation
7 - Position command
8 - Positioning completed
9 - High actual speed
A - Position command + actual speed
P1-15 Gain switching waiting time 5 S%rl;/o At once
P1-16 Gain switching level threshold 50 Sirgo At once
. . o Servo
P1-17 Hysteresis of gain switching level threshold 30 bb At once
P1-18 Position loop gain switching time 2 S%rl;/o At once
Note:

(1) The gain switching waiting time is effective only when the second gain is switched back to the first gain.
(2) The definition of gain switching level threshold hysteresis:

Switching level
threshold hysteresis >~ 4
\ ~

Switching level Y

threshold 4 N,

Y

0 Y

(3) The definition of position gain switching time:
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P1-00

first second |, first

(4) Gain switching conditions:

Gain switching condition

Parameter

P1-14.1

Condition

Diagram

Notes

P1-15

P1-16

P1-17

0

The first
gain fixed

Invalid

Invalid

Invalid

Terminal
switching

Terminal

signal \ N

Waiting
tige
,4’14—--1-1—'
first second

first

Switch the gain through G-SEL
signal:

G-SEL invalid, first group of
gain,

G-SEL valid, second group of
gain

Valid

Invalid

Invalid

Torque
command

When the absolute value of
torque command exceeds (level
+ hysteresis) [%] at the last first
gain, switch to the second gain.
At the last second gain, the
absolute value of the torque
command is less than (level -
hysteresis) [%], and then wait

w until P1-15 remain in this state,

return to the first gain.

Valid

Valid
(%)

Valid
(%)

Speed
command

Speed

command \

Hysteresis \
i \
X

Waiting
¥

F_ 2 B
]exe]¢ * }Il,lf| - }T _|r
S P

first | second | first

When the absolute value of the
speed command exceeds (level
+ hysteresis) [RPM] at the last
first gain, switch to the second
gain.

At the last second gain, when
the absolute value of the speed
command is less than (level -
hysteresis) [RPM], wait until
P1-15 remain in this state, and
return to the first gain.

Valid

Valid

Valid

Speed
command
change rate

At the last first gain, when the
absolute value of the speed
command change rate exceeds
(level + hysteresis) [10rpm/s],
switch to the second gain.

At the last second gain, when
the absolute value of the speed

command change rate is less

than(level-hysteresis)[10rpm/s],

| wait until P1-15 remain in this

state, and return to the first
gain.

Valid

Valid
(10rpm/s

Valid
(10rpm/s
)

Speed
command
high and
low speed
threshold
[not
supported
temporarily]

Speed

command\\
steresis

' , \Hysteresis

————— )

first | second first

At the last first gain, when the
absolute value of the speed
command exceeds
(level-hysteresis) [RPM],
switch to the second gain, and

—— |the gain gradually changes.

When the absolute value of the
speed command reaches (level

Invalid

Valid
(rpm)

Valid
(rpm)
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Gain switching condition

Parameter

+ hysteresis) [RPM], the gain
completely changes to the
second gain.

At the last second gain, when
the absolute value of the speed
command is lower than (level +
hysteresis) [RPM], it starts to
return to the first gain, and the
gain changes gradually. When
the absolute value of the speed
command reaches
(level-hysteresis) [RPM], the
gain completely returns to the
first gain.

Position
offset

Speed
cmulnund\ -
d

~ Position
oflset

M,

Waiting

Hyslercsis

\i
A
Y
/

first second

Valid only in position mode
(other modes are fixed as the
first gain)

When the absolute value of
position  deviation exceeds
(level + hysteresis) [encoder
unit] at the last first gain,
switch to the second gain.
When the absolute value of the
position deviation is less than
(level-hysteresis) [encoder unit]
at the last second gain, wait
until P1-15 remain in this state,
and return to the first gain.

Valid

Valid
(encoder
unit)

Valid
(encoder
unit)

Position
command

Position

command \

Waiting
"‘ o time |
) A

|
: ] L 1

|
I >l
>l .

second |

farst

Valid only in position mode
(other modes are fixed as the
first gain)

At the last first gain, if the
position command is not O,
switch to the second gain.

At the last second gain, if the
position command is in the
state of 0 which remains in the
waiting time P1-15, it returns to
the first gain.

Valid

Invalid

Invalid

Positioning
completion

Position
command
Waiting
- :
P | time

second

first |

Valid only in position mode
(other modes are fixed as the
first gain)

At the last first gain, if the
positioning is not completed,
switch to the second gain.

At the last second gain, if the
state of positioning completion
remains in this state for the
waiting time P1-15, the first
gain is returned. Note: it is
necessary to set the positioning
completion detection mode
according to P5-01.

Valid

Invalid

Invalid

Actual
speed

Threshold

! i
hysteresis Waitin,

Speed
= Threshold

I'eedbﬂcl».\
f =\ 1 lime s
., —,{‘ . | hysteresi

[ B, TR
S
|

- -
second first

Level &
thresh olﬂ

Valid only in position mode
(other modes are fixed as the
first gain):

At the last first gain, the
absolute value of the actual
speed exceeds (level +
hysteresis) [RPM], switching to
the second gain.

At the last second gain, when

Valid

Valid
(rpm)

Valid
(rpm)
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Gain switching condition

Parameter

the absolute value of the inter
speed is less than
(level-hysteresis) [RPM], wait
until P1-15 remain in this state,
and return to the first gain.

Position
command+
actual speed

Ko command pulse duration

Commund delay time

lses
First gt when Seunnd guin Sewnd guin
= when adion ™ when stable

Ao

| Actusl spoed | < (switching loved-switching
deday
| Actusd speed | == Switching
fevel

Y

Near rest
| Actual spoed | <(switchmg level-Switching delay) | only speed megml
second gain
Oither firs gain

Valid only in position mode
(other modes are fixed as the
first gain):

At the last first gain, if the
position command is not O,
switch to the second gain.

At the last second gain, the
state in which the position
command is 0 within the
waiting time P1-15, maintains
the second gain.

When the position command is
0 and the waiting time P1-15
reached, if the absolute value of
the actual speed is less than
(level) [RPM], the speed
integral time constant is fixed at
the second speed loop integral
time constant (P1-07), and the
others return to the first gain. If
the absolute value of the actual
speed is less than
(level-hysteresis) [RPM], the
speed integral also returns to
the integral time constant of the
first speed loop (P1-02).

Valid

Valid
(rpm)

Valid
(rpm)
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10.9 Gain adjustment related solutions
10.9.1 Load shaking

The following causes cause load shaking:

1. The instruction is not smooth enough when the load inertia is too large.

Solutions:

(1) Use position instruction smoothing filter P1-25.

(2) Optimizing the instructions of the upper device to reduce the acceleration of the instructions.
(3) Replace the motor with greater inertia.

2. Servo gain is too small, resulting in insufficient rigidity
Solutions:
(1) Increase the gain parameters and rigidity to enhance the anti-disturbance ability.

3. Insufficient rigidity of mechanism and equipment sloshing

Solutions:

(1) Reducing gain parameters.

(2) Optimize the instructions of the upper device and reduce the acceleration of the instructions.

10.9.2 Vibration

The following causes cause machine vibration:
(1) Vibration due to inappropriate servo gain
Solutions:

Reduce gain

(2) Mechanical resonance point
Solutions:
Setting notch parameters manually or through mechanical characteristic analysis

10.9.3 Noise

In adaptive mode:

(1) Inappropriate servo gain

Solutions:

Reduce the adaptive control bandwidth (P2-19).

In auto-tuning mode:

(1) Inappropriate servo gain

Solutions:

Under the mode of fast adjustment, reduce the rigidity level.

Automatic Adjustment Mode: Reducing Model Loop Gain P2-49
(1) Noise due to mechanical resonance

Solutions:

Refer to 10.9.2 vibration.
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11 sarm

11.1 PROFINET related communication alarm

Al
arm Reasons Solutions
code
E-801 |PLC stop PLC in STOP state Set PLC status to RUN
o 1. Check whether there is a problem with the cable
1: Open circuit in the].
Network cable | network cable itself.
E-804 W ) 2. Check whether there is a problem with the
disconnected 2: Network cable not| . . .
. wiring of the EtherCAT communication cable.
plugged in
Alarm o for Abnormal heartbeat or|1. Check if a shielded twisted pair communication
synchronization loss | ,. . . . L o
o disconnection during | cable with shielding function is used.
E-807 |error in isochronous | . . Lo
L isochronous 2. Check if the drive is well grounded.
synchronization D . Lo T
mode communication 3. Confirm if the communication line is connected.

11.2 Driver alarm

DS5 alarm code format is E-XX0,"XX"means main type, "0" means sub-type.

Type Code Explanation Reasons Solutions
1 EEEE1 @ The fluctuation of ©) Stable. power supply to ensure
EEEE2 ower supply voltage is the stability of power supply
3 | EEEE3 P PPLY VOTAESE 15| {oltage.
large, and the Ilow @) P € and .
Communication error | voltage leads to panel e thowelr oL an p(t)Wber on aigalg.
EEEE between panel and refresh failure. ¢ alarm cannot be resotved,
CPU ® The panel program is please contact the agent or
4 | EEEE4 manufacturer.
damaged. S
. (3) Unplug the communication
(3 Communication enters .
dead cvel terminal, and then run for
a dead cycle confirmation
Firmware version | Downloaded  firmware | Please contact the agent or the
0 E-010 . .
mismatch version error manufacturer
3 E-013 | FPGA loading error @Program damaged Please contact the agent or the
@Device damaged manufacturer
(1) Program damage
4 E-014 | FPGA Access error 2) Deylce damage Please contact the agent or the
01 (3)Serious external | manufacturer
interference
5 E-015 Program running Program damage Please contact the agent or the
error manufacturer
7 E-017 Pyocessor Running Program damage Please contact the agent or the
Timeout manufacturer
9 E-019 System password Program damage Please contact the agent or the
error manufacturer
Re-energizing can restore default
Parameter  loading | Failure of parameter | parameters, if the alarm occur
0 E-020 .
error self-checking repeatedly, please contact the agent
or manufacturer.
02 Parameter ranee Setting values are not
1 E-021 L 8 | within the prescribed | Check parameters and reset them
beyond limit
range
) E-022 | Parameter conflict Conlflict of' TREE or | @ Check if ‘Fhe parameter settings
VREF Function Settings | meet the requirements.
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Type Code Explanation Reasons Solutions
@ In P0-01=4 mode, setting P3-00
to 1 will trigger an alarm.
E-023 Sampling channel Elrlrtgflt S‘[i;[ggegr (c)lfmrcllrllztlo(r)rrl Check if the setting parameters are
setting error ot correct.
data monitoring channel
@ If it is a single-phase 220V
power supply, please connect L1,
L3.
E-024 | Parameter lost LSZV voltage of power (2 Immediately powering on after a
& power outage will trigger an alarm
E-024.
(3 Reset parameters.
Abnormal parameter
E-025 | Erase FLASH error preservation during Please; contact the agent or the
power failure manufacturer
E-026 Initialization FLASH | Power supply instability | Please contact the agent or the
error of FLASH chip manufacturer
E-008 EEPROM write in | Voltage instability or | Please contact the agent or the
error chip abnormality manufacturer
Check the fluctuation of power grid,
220V driver normal voltage range
High voltage of power 200V ~ 240V, 380V driver normal
d voltage range 360V ~ 420V. If the
en voltage fluctuation is large, it is
recommended to use the correct
voltage source and regulator.
(1) Connect external regenerative
resistor, (220V: bus voltage U0-05
= 392 discharge starts, U-05 = 377
discharge ends. 380V: U-05 = 750
. discharge starts, U-05 = 720
Excqsswg 1oqd moment discharge ends.)
of 1nert1.a (1nsufﬁc1ent (2)Increase  Acceleration and
regeneration capacity) Deceleration Time
Bus voltage U0-05 is N
higher tha%l the actual (3) Reduce load inertia
& " threshold (4) Reduce start-stop frequency
g;ez)s‘e] Power r;i N ) ’ (5)Replacement of larger power
03 E-030 (U0-05402V) PPy drivers and motors
330V Power Supply Brake resi'stance dgmage Check the regenerativg resistgr and
(U0-05>780V)) or excessive resistance | replace the external resistor with the
- value appropriate resistance value.
Accelera‘Flon gnd . Increase Acceleration and
deceleration time is too . :
Deceleration Time
short
The AC gear of the multimeter
measures the input value of the
servo LN (R/S/T), which is 220V +
10% of the normal value. If the
. power supply voltage is more than
E?;g?rgafz‘;ﬂn‘)gf Driver | 5 0v+10% (380V+10%), check the
Circuit power supply Vgltage. if the power
supply voltage is normal, then the
servo BB state, monitor U0-05, the
voltage measured by the multimeter
* 1.414 <UO0-05 (within 10V error),
then the servo driver is faulty.
04 E-040 Bus voltage U0-05 is | Low voltage of power | (1) Check the fluctuation of power

lower than the actual

grid when normal power

grid. The normal voltage range of
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Type Code Explanation Reasons Solutions
preset threshold. on 220V driver is 200V~240V. If the
220V power supply voltage fluctuation is large, the
(U0-05 < 150V) voltage regulator is recommended.
380V power supply (2) Replace with larger capacity
(U0-05 <300V) transformers
Instantaneous power | Re-energize after voltage
failure stabilization

Hardware Fault of Driver
Internal Sampling
Circuit

The AC gear of the multimeter
measures the input value of the
servo LN (R/S/T), which is 220V +
10% of the normal value. If <220V
+ 10% (380V + 10%), then check
the supply voltage. if the supply
voltage is normal, then servo BB
state, monitoring U0-05, multimeter
measurement voltage * 1.414 >
UO0-05 (error within 10V), then the
servo driver is faulty.

E-041 | Driver power down Driver power off Check the power supply
g;m v://}?;ﬁlgrf orr(r)lafll ggzz Low voltage of power grid when
E-043 Bus Voltage Charging | on normal power on
Failure When the driver is on, please pay
Hardware damage attention to whether there is relay
actuation sound
Three phase voltage | Three phase input power
E-044 input phase loss supply is lack of phase Check the power supply
Re-consider the capacity of the
motor, monitor the U0-02 torque
. during operation, whether it is in
E‘;gnt};ga lgr?difmeheavy the value of more than 100 for a
Module temperature & long time, if yes, please chose the
is too high large-gapacity motor or load
E-060 (Module temperature reduction.

i U-06 > 90°C alarm, (1) Enhance ventilation measures to
U-06 > 70°C reduce ambient temperature.
Warning) Excessive ambient | (2) Check whether the fan rotates

temperature when the servo is enabled. When
the module temperature U-06
06 >45°C, the fan opens.
Fan damage Replace the fan
Alarm  when  motor (D Check whether the motor fan is
E-061 | Motor overheat temperature is  higher abnormal
than 95°C 2 Contact the manufacturer for
technical support
(D Motor above 11KW
g}:g?ﬁ;;&g}fs A€ Check the external thermocouple
Thermocouple ' connection.
E-063 disconnection alarm © Motor below HK,W Shield thermocouple disconnection
false opening .detectlon alarm: P0-69.1 = 1
and disconnection alarm
of motor below 11kw
Check if the motor code (the
So‘ézrsge;(;_m /f)z;c_tzuza)l number after the MOTOR CODE)
08 E-080 Trile T maximum Motor code not match on the drive U3-00 and motor label
forward  speed s is consistent. If not, modify it to be

consistent and then power on again
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Type

Code

Explanation

Reasons

Solutions

P3-21 and the
maximum reverse
speed is P3-22.

UVW wiring error

Check the motor UVW wiring and
connect it in phase sequence

Motor speed too fast

(1) The maximum speed limit value
P3-21/P3-22 was reduced.

(2) Confirm whether the external
force makes the motor rotate too
fast, whether the pulse input
frequency is too high, and whether
the electronic gear ratio is too large.

Encoder fault

(1) Check the encoder cable or
change a new one.

(2) Set the servo driver to bb state
and the driver to U-10. Rotate the
motor shaft slowly by hand to see if
the value of U-10 changes normally,
increasing in one direction and
decreasing in one direction (0-9999
cycle display).

Parameter settings

When the actual speed exceeds the
value of P3-21/P3-22, an alarm will
occur.

10

E-100

Position offset too
large

In position control, the
difference between the
given position and the
actual position exceeds
the limit value.

(1) Observe whether the motor is
blocked or not.

(2) Reducing the given speed of
position.

(3) Increase the deviation pulse
limit P0-23.

10

E-101

Position command
mutation

Position difference every
6K cycle exceed the
instruction difference
alarm value set by P0-70

(D Check and modify the program
(2 Set appropriate P0-70 values

11

E-110

External UVW Short
Circuit Discovered in
Self-Inspection

Not match the motor
code

Check if the motor code (the
number after the MOTOR CODE)
on the drive U3-00 and motor label
is consistent. If not, modify it to be
consistent and then power on again.

UVW wiring error

Check the motor UVW wiring and
connect it in phase sequence (brown
U, black V, blue W)

Driver UVW  Output
Short Circuit or Motor
Failure

(1) Measure whether the UVW
phase resistance of the motor is
balanced. If the phase resistance is
unbalanced, replace the motor.

(2) Measure whether there is short
circuit between UVW and PE of the
motor. If there is short circuit,
replace the motor.

(3) Measure the driver side UVW
output through multimeter (diode
gear), black pen P+, red pen to
measure UVW. Red pen P-, black
pen to measure UVW. If anyone is 0
in 6 groups of value, replace the
driver.

It is suggested that the motor should

Load part is blocked be operated on an empty shaft to
eliminate the load problem.
High-speed start-stop | Increasing Acceleration and
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Type Code Explanation Reasons Solutions
instantaneous alarm Deceleration Time.
(1) Check the encoder cable or
change a new one.
(2) Set the servo driver to BB state
and the driver to U-10. Rotate the
Encoder problem motor shaft slowly by hand to see if
the value of U-10 changes normally,
increasing in one direction and
decreasing in one direction (0-9999
cycle display).
Disconnect the power supply of the
driver and check the connection of
Power cable Ar}y phase in UVW of | the power cable. It is suggested that
15 E-150 disconnection driver, cable or motor | the multimeter be used to test the
broken condition. After eliminating the
errors, the driver should be
re-energized.
Check if the driver U3-00 is
identical with the motor code of the
Not match the motor | motor label (the number after
code MOTOR CODE), if not, please
change to the same one, then power
on again.
Overload, the actual
operating torque exceeds
the rated torque, and
continuous operation for
a long time. (Monitor | Increase the capacity of drivers and
U0-02 to check the | motors. Extend the acceleration and
actual operating torque. | deceleration time and reduce the
If the motor is in normal | load. Monitor the U-00, whether it
operation, it will not jam | is running over speed.
or jitter. If the U0-02 is
longer than 100, it will
be considered improper
selection of the motor.)
Drive thermal power Mechamsms 4 | Eliminate mechanical distortion.
16 E-161 overload impacted, suddenly Reduce load
weighted and distorted.

Motor  action  when
motor brake is not
opened

Measure the voltage of the brake
terminal and decide to open the
brake.

It is suggested to use servo BK
signal to control the brake lock. If it
is not servo control, attention must
be paid to the timing of brake
opening and motor action.

Wrong wiring of encoder
cable, power cable or
broken wire or loose pin
of connector plug

Check the UVW connection of
power cable to see if there is any
phase sequence error.

The multimeter is used to measure
whether all the encoder cable are
on. Check whether the plug is loose,
for machine vibration, whether the
plug has shrinkage pin, virtual
welding, damage.

In multiple mechanical
wirings, incorrect

Detection of servo wiring, the
motor cable, encoder cable are
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Type Code Explanation Reasons Solutions
connection of motor | correctly  connected to  the
cable to other shafts | corresponding shaft.
leads to incorrect wiring.
Poor gain adjustment
results in motor
vibration, back and forth | Readjustgain parameters
swing and abnormal
noise.
Do cross test on site or motor idle
Driver or motor | shaft test, F1-01 trial operation,
hardware failure F1-00 jog run can't rotate uniformly.
Replace the new driver or motor.
(1) Eliminate the factors of
mechanical distortion. Reduce load.
(2) Measure the voltage of the brake
16 Anti-blocking alarm terminal and determine the opening
Judging  that  the | (1)Machinery is | of the brake.
current motor output | impacted, suddenly | It is suggested to use servo BK
torque is greater than | becomes heavier and | brake signal to control the brake
P3-28/P3-29 (internal | distorted. lock. If it is not servo control,

E-165

forward/reverse
torque limit), and the
time reaches PO0-74
(unit ms), and the
speed is lower than
P0-75 (unit 1 rpm).

(2) When the brake of
the motor is not opened,
the motor moves.

(3) The parameter setting
is unreasonable.

attention must be paid to the timing
of brake opening and motor action.
(3) Monitor the actual output torque
range of U0-02 and check whether
the setting of P3-28/29 torque limit
is reasonable. (After version 3760,
the output torque limit setting
parameters of anti locked rotor
alarm are P3-38 and P3-39.

20

E-200

Regenerative
resistance overload

High Voltage Fluctuation
in Power Grid

Stable the input voltage

Selection of regenerative
resistance is too small

Replacement
regenerative
chapter 1.4.1)

of higher
resistors

power
(refer to

Acceleration and
deceleration time is too
short

Extending Acceleration and
Deceleration Time

Hardware damage

The AC gear of the multimeter
measures the input value of the
servo LN (R/S/T), which is 220V +
10% of the normal value. If the
power supply voltage is more than
220V+10% (380V+10%), check the
power supply voltage. if the
power supply voltage is normal,
then in servo BB state, monitor
U0-05, the voltage measured by the
multimeter * 1.414 < U0-05 (within
10V deviation), then the servo
driver is faulty and needs to be sent
back for repair.

22

E-220

Communication error
of absolute servo
encoder

Motor matching error

Check if the
correctly

motor matches

Unconnected  encoder
cable or poor contact

Check whether the value of U0-54
increases rapidly. If yes, the
encoder circuit is
disconnected.Disconnect the power
supply of the driver, check the
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Type

Code

Explanation

Reasons

Solutions

connection of the encoder cable, if
there is cable loosening, it is
recommended to use the multimeter
to test the conduction condition.
after eliminating errors, power on
again.

Hot plugging is strictly prohibited,
and special cables are required for
tank chains.

Received encoder data
errors, and the number of
errors exceeds the
number of error retries of
encoder registers P0-56

Check whether the value of U0-79
and UO0-54 increase. If yes, the
encoder is interfered. Encoder wire
and strong power don't have the
same pipeline wiring. install filter
on servo driver power input side.
Encoder wire sleeves magnetic ring.
shut down welding machine type of
equipment with large interference.

The received encoder
data is wrong and the

E-221 ::;?)rs mi?lny enc((:)ﬁeg number of errors exceeds Encoder interfered, isolate
communication the wvalue in encoder | interference source.
error  retry  number
register P0-56
Please replace the battery while
keeping the power supply ON of the
Battery ~ Voltage  in | servo driver in order to avoid the
Battery Box of Encoder | error  of  encoder  position
cable is less than 2.75V | information. Battery specification:
No.5  battery, 3.6V (model
CP-B-BATT, CPT-B-BATT)
(1) When the absolute value motor
is powered off, the memory position
depends on the battery on the
Absolute value servo encoder cable. Once the encoder
E-222 encoder battery low cable and the motor are
voltage alarm (can disconnected, the power supply
shield this alarm) can't be carried out, which will lead
to the loss of the current position of
Power on alarm for new . .
machine the motor, it will alarm 222.
” Please set F0-00=1 to clear the
alarm, it can be used normally.
(2) The alarm can be shielded by
using F0-79. When P0-79 is set to
1, it will be used as a single-loop
absolute value motor, and the
current position will not be
remembered when power off.
Encoder cable with
battery b9X is not used (D Please use encoder cable with
for multi-turn absolute
motor battery box.
Data access alarm of Generall T s the @ Power off and power on again
E-223 | absolute value servo ¥, (the  driver shall be

encoder

problem of the encoder
itself, or the power
supply of the encoder is
unstable

Abnormal power on of

panel
completely off). If the alarm cannot
be removed, please contact the
agent or manufacturer
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Type

Code

Explanation

Reasons

Solutions

main control chip of
multi-turn absolute value
servo encoder

ADC sampling is out of
range, some resistance
and capacitance devices
have problems or the
signal consistency of
magnetic sensor is poor

Power on encoder

Generally, it is the
problem of the encoder

In the case of no battery,

E-227 | multi turn signal data | itself, or the power | unplugging the encoder cable may
error supply of the encoder is | cause this alarm.
unstable
The motor runs in one | O Set F1-06 = 1, clear the absolute
Absolute value servo | .. . . . .
E-228 | encoder value direction  continuously, | encoder's multiple turns.
the encoder data value is | @ Set P0-79 = 2, the alarm can be
overflow .
too large, overflow shielded.
(D Restart driver
(O The number of| @ Check the arrangement of
- .| consecutive errors in | transmission cables to ensure that
Timing error In
. encoder data update | the strong and weak current are
E-240 fetching encoder . .
osition data sequence is greater than | wired separately.
p the value in P0-68 (3® High current equipment is
@ CPU timer fluctuates | supplied separately.
24 @ The grounding is good.
The received encoder | @ Check the arrangement of
data is incorrect, and the | transmission cables to ensure that
. number of errors exceeds | the strong and weak current are
Encoder responding . .
E-241 . the value in the encoder | wired separately.
data scrambling . . .
error  retry number | @ High current equipment is
registers supplied separately.
P0-68.2~P0-68.3 ® The grounding is good.
Overrun  signal was | If you don't want to alarm
detected and the overrun | immediately when the overrun
E-260 | Over range alarm .
processing mode was | occurs, you can change the overrun
configured to alarm signal processing mode.
(1) When the motor is in
forward  rotation, it
encounters reverse
Overrun signal | overrun signal. Check over-run signal connection
E-261 . L ) .
2% connection error (2) When the motor is in | and over-run terminal allocation.
reverse  rotation, it
encounters forward
overrun signal.
(1) Excessw.e inertia. (1) Reduce inertia or use brake
(2) Stop timeouts too motor
. short. ' . .
E-262 | Control stop timeout (3) The setting of ;20)_31(r;crease the stop timeout time
l;rrI?;(lllng torque s too (3) Increase braking torque P3-32.
(1) Oscillation caused by | (1) Check the source of external
external forces. force to see if there are any
26 E-264 | Excessive vibration (2) Load inertia is large | problems in mechanical installation.

and the setting of load
inertia ratio is wrong or
the gain is too small,

(2) Increase the servo gain to
improve the anti-disturbance ability.
(3)  Acquisition speed curve
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Type

Code

Explanation

Reasons

Solutions

which leads to the
oscillation of
positioning.

analysis. When the first three peaks
are convergenced after pulse
instruction completed (0.8* | first
peak | > | second peak | and 0.8* |
second peak | > | third peak |), the
driver should not alarm, which can
adjust the relevant threshold.

When the first three peaks speed are
not less than 300 rpm for three
consecutive  times  after the
completion of the pulse instruction,
the driver will alarm.

(4) Contact manufacturers for
technical support.

E-265

Excessive motor

vibration

Mechanical vibration

Check the motor installation

28

E-280

Fail to read motor
parameters

Request to read

EEPROM failed

On the premise that the driver and
motor are matched and can be used
together, read the alarm shielding
position of motor parameters
through P0-53, and set the motor
code of P0-33 correctly.

E-281

Error writing data to
encoder EEPROM

Request to write

EEPROM failed

On the premise that the driver and
motor are matched and can be used
together, read the alarm shielding
position of motor parameters
through P0-53, and set the motor
code of P0-33 correctly.

E-310

Power mismatch
between driver and
motor

Such as 750W driver
with 200W motor

Match the correct motor and driver,
and use it after setting the P0-33
motor code correctly.

E-311

When the motor code
is read automatically,
the motor parameter
is 0, and the driver
P0-33=0

Motor code not set

On the premise that the driver and
motor are matched and can be used
together, read the alarm shielding
position of motor parameters
through P0-53, and set the motor
code of P0-33 correctly

E-312

Reading motor
parameter is damaged

Parameter CRC

verification failed

On the premise that the driver and
motor are matched and can be used
together, read the alarm shielding
position of motor parameters
through P0-53, and set the motor
code of P0-33 correctly.

31

E-313

Encoder software
version mismatch

Encoder software
version mismatch

(@O Update driver firmware to
maximize current motor parameter
performance.

@ Read the alarm shielding
position of motor parameters
through p0-53, and set the motor
code of PO0-33 correctly. At this
time, the motor parameters are in
the driver, which can work
normally, but may affect some
performance.

E-314

doesn't
software

Motor code
match
version

Encoder hardware
version is higher than
driver firmware version

Contact the manufacturer's
technical support to update the
driver firmware

E-315

When the motor code

Read the motor code is 0

On the premise that the driver and
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Type

Code

Explanation

Reasons

Solutions

is read automatically,
the motor parameter
is 0, and the driver
P0-33 £0

motor are matched and can be used
together, read the alarm shielding
position of motor parameters
through P0-53, and set the motor
code of P0-33 correctly.

E-316

Auto-read code error

The auto read motor
code is inconsistent with
the motor code set in
P0-33

Check U3-00 and motor label.

(D If the two values are the same,
change P0-33 motor code or set
P0-33 to 0 to read motor code
automatically.

®) If the two values are different,
contact the manufacturer for
technical support.
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Appendix

Appendix 1. Group P parameters

Appendix 1.1 Functional parameters of group P
Modification and effective:

"o"means modifying when servo OFF and take effect at once.
"\"means modifying anytime and take effect at once.

"e"means modifying when servo OFF and take effect when power on again.
"/\"means modifying anytime and take effect when the motor doesn't rotate.

" A "means modifying anytime and needs to be re powered to take effect.
For parameters set in hexadecimal system, the prefix "n." is added to the setting value to indicate that the current
setting value is hexadecimal number.
Composition of parameters:

PX-XX=n.x x X X

PX-XX.0
PX-XX.1
— PX-XX.2
PX-XX.3
(1)PO-XX:
P0-XX Function Unit Default value Range | Effective |Suitable mode
Driver mode
P0-00  |0-Common universal type - 1 0~1 ° All
1-Profinet type
P0-00=0: Common universal type
1-Internal Torque Mode
PO-O1 3 nternal spegd Mode ) 3 =3 © 13131
5-Internal Location Mode
P0-00=1: Profinet type
1-Standard message 1
3-Standard message 3
102-Siemens message 102
PO-02 | e messaie 105 - 3 1~111 o [13]102[105/111
111-Siemens message 111
750-Siemens message (Auxiliary
message)
Enabling mode:
0-not enable,
1-10 /SON input signal,
2-software
P0-03 Enable(panel/Modbus)Panel F1-05| 3 0~3 © All
Write 1. Modbus writes 1 to register
0x2105. Write 0 to cancel enable
3-Bus Enablation
750W and below:
P0-04  [Rigidity grade - 15 0~63 A All
Above 750W: 10
P0-05 Rotation direction selection - 0 0~1 ° All
P0-07  [First inertia ratio 1% 500 0~50000 N All
PO-11 Set the low number of pulses per| 0 0~9999 ° 5/6]8
turn %1
Set the low number of pulses per|
PO-12 [ 000 PUises pef 1 0~65535 o 5618
P0-13 Electronic gear molecule - 1 1~65535 \ 516/8
P0-14  |Electronic gear denominator - 1 1~65535 o 5168
P0-23  [Pulse deviation limit . 2000 0~65535 | l6/8
P0-24  |Type selection of discharge| - 0 0~1 o All

200




PO-XX

Function

Unit

Default value

Range

Effective

Suitable mode

resistance (version 3640 and before)
0: Built in

1: External

Power protection mode of discharge
resistance (version 3700 and later)

0 - Cumulative discharge time

1 - Average power mode 1

2-Average power mode 2

P0-25

Power  Value of
Resistance

Discharge

Related to driver

P0-26

Power  Value of
Resistance

Discharge

power

0~65535

All

1~500

All

P0-27

Servo shutdown the enable stop
mode

0-Inertial operation stop
2-Deceleration stop

0,2

All

P0-28

Servo overrun stop mode (P0-28.0)
0-Deceleration stop 1
1-Inertial stop
2-Deceleration stop 2
3-Alarm Stop
Overtravel  alarm
(P0-28.1)

0-Not shield the alarm
1-Shield the alarm

shield switch

0~3

All

P0-29

Servo alarm stop mode
0- Inertial Stop
2- Deceleration stop

0,2

All

P0-30

Stop timeout time

1ms

20000

0~65535

All

P0-31

Slope stop deceleration time, OFF1
stop

1ms

200

0~5000

All

P0-32

Emergency stop deceleration time,
OFF3 stop

1ms

10

0~3000

All

P0-33

Motor code setting

0~65535

All

P0-53

Automatic reading of motor
parameter alarm shielding position
0- Don't block alarms

1- Shield not reading valid motor
parameter alarm

0/1

All

P0-55

Open loop rotation speed

-6000~6000

All

P0-56

Encoder communication attempts

1~65535

All

P0-68.0~
P0-68.1
XxXoo

Number of consecutive error alarms
for encoding data update timing

0x01~0xFF

All

P0-68.2~
P0-68.3
OOXX

E-241 Alarm Filtering Times

0~0xFF

All

P0-69

Fan switch (P0-69.0)

0-Turn on the fan when the
temperature is above 45 °C, and turn
off the fan when it is below 42 °C
(hysteresis loop of 3 °C)

1-Turn on the fan when enabled,
and turn off the fan when enabled
Large motor thermocouple wire
breakage alarm shielding switch
(P0-69.1)

0-Unshielded thermocouple wire

0/1

All
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PO-XX Function Unit Default value Range | Effective |Suitable mode
breakage alarm
1-Shield thermocouple wire
breakage alarm
P0-70  [Pulse instruction deviation limit c(;.r(c)lle 2000 0-65535 8
P0-74  |Locked rotor alarm time Ims Acco:s(l)r(ligelt o the 0-65535 All
P0-75 Locked rotor alarm speed 1rpm 50 5~9999 All
0-Absolute encoder single multi
turn position switch (firmware
versions after 20160304)
P0-79 1-Used as an absolute value encoder| - 1 0~2 All
2-1-Used as an incremental encoder
2-As an absolute value encoder,
ignore multi turn overflow alarms
Motor thermal power protection
method
0-Current protection
P0-80 1-Average thermal power protection| 2 0~2 All
2-Simulated thermal power
protection
32 bit electronic gear ratio molecule 1 1~9999
P0-92~ |P0-11 to PO-14 are valid when they| 5
P0-93  |are 0. 0 1~65535
P0-92*1 + P0-93 *10000
32-bit  electronic  gear  ratio 1 1~9999
P0-94~ denominator .
P0-95 zi—%f to PO-14 are valid when they| - 0 165535 5
P0-94*1 + P0-95 *10000
(2)Parameter P1 group
. o . Setting L Apply
P1-XX Function description Unit Factory value effect
range . range
time
P1-00  |First speed loop gain 0.1Hz | Aecording othe | 16.70000 N All
P1-01 First speed loop integration time 0.01ms According to the 1551200 N All
constant model
. . . According to the
P1-02 First position loop gain 0.1/s model 10~20000 \ All
P1-05 Second speed loop gain 0.1Hz 200 10~20000 \ All
P1-06 Second speed loop integration time 0.01ms 3300 1551200 N All
constant
P1-07 Second position loop gain 0.1/s 200 10~20000 \ All
P1-10 Speed feedforward gain 1% 0 0~300 v 5
P1-11 Speed feedforward filtering time 0.01ms 50 0~10000 \ 5
Gain switching function switch
P1-14.0 |(Supported in versions 3770 and - 0 0~2 \ All
beyond)
Selection of gain switching conditions
P1-14.1  |(Supported in versions 3770 and - 0 0~A \ All
beyond)
P1-15 Gain switching waiting time - 5 0~1000 \ All
P1-16 Gain switching level threshold - 50 0~20000 \ All
P1-17 Gain switching level hysteresis - 30 0~20000 \ All
P1-18 Position loop gain switching time - 3 0~1000 \ All
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. o . Setting L Apply
P1-XX Function description Unit Factory value effect
range . range
time
Speed command filter selection
P1-22 0-first-order low-pass filter - 0 0~1 o 3
1-Moving average filter
P1.23 Speed command filtering time 0.1ms 0 0~65535 ° 3
parameter
Position command
P1-24 acceleration/deceleration filtering time 0.Ims 0 0~65535 A >
P15 Ppsition command smoothing filtering 0.1ms 0 0~65535 A 5
time parameter
P1-74 Encoder zero offset detection cycle - 1000 0~65535 \ All
P1-75.0~1 Encoder zero offset detection i 0A 0~500 N All
threshold
P1.75.2-3 fl*}lect.ric angle deviation detection i 06 0~500 N All
iltering frequency
(3)Parameter P2 group
P2-XX Function description Unit | Factory value Setting Tak‘? effect) Apply
range time range
Disturbance observer switch
P2-00.0 |0- Close - 0 0~1 o All
1- Open
Adaptive mode switch
P2-01.0 |0- Close - 0 0~1 ° All
1- Open
Adaptive level
P2-01.1 |0-High response - 1 0~1 ) All
1- Low noise
Self tuning mode
1- Soft
P2-02.0 1 Quick positioning ) 3 1~3 v All
3- Quick positioning, control overshoot
Load type (only valid during self-tuning
process)
P2-02.2  |1-Synchronous belt - 2 1~3 \ All
2-Lead screw
3-Rigid connection
Adaptive load type
P2-03.3  |0-Small inertia mode - 0 0~1 ° All
1-Large inertia mode
Adaptive mode speed loo ain According to
P05 | tafdar 0 p P8 o 11y o di | 1~65535 o All
P2-07 Adaptive mode inertia ratio (standard) % 0 0~10000 o All
P2-08 Adaptive mode speed observer gain Hy According to 10~1000 5 All
(standard) the model
P12 Adaptive mode maximum inertia ratio i 30 1~10000 5 Al
(standard)
Inertia  identification and internal
P2-15 command self-tuning for maximum| 0.01r 100 1~3000 \ All
stroke
Inertia  identification and internal
P2-17 command self-tuning for maximum - 0 0~65535 \ All
speed
P2-18 Ezgtia identification starting inertia % 500 1~20000 N All
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P2-XX Function description Unit | Factory value Setting Tak‘? Sitg Ayl
range time range
P2-19 Adaptive mode bandwidth % According to 1~100 o All
the model
P35 "ll"orque command filtering time constant 0.01ms 100 0~65535 N Al
P36 gorque command filtering time constant 0.01ms 100 0~65535 N All
Disturbance  torque  compensation
P2-41 coefficient % 85 0~100 \ All
(Non adaptive mode effective)
Model ring switch
P2-47.0  |0- Close - 1 0~f \ All
1- Open
. According to
P2-49 Model loop gain 0.1Hz the mo dgel 10~20000 \ 3|5
Active vibration suppression switch
P2-60.0  [0- Close - 0 0~1 \ 35
1- Open
Active suppression self-tuning switch
0- Active vibration suppression is not
P2-60.1 |configured during self tuning - 1 0~1 \ 3|5
1- Configure active vibration
suppression during self tuning
P2-61 Active vibration suppression frequency | 0.1Hz 10000 10~20000 \ All
P2-62 Active vibration suppression gain % 100 1~1000 \ All
P2-63 Active vibration suppression damping % 100 0~300 \ All
P-64 Ilective vibration suppression frequency i 0 ~10000~10000 N All
P2-65 2Ac‘[ive vibration suppression frequency i 0 ~10000~10000 N Al
P2-69.0  |[Notch filter 1 switch - 0 0~1 v All
P2-69.1  [Notch filter 2 switch - 0 0~1 \ All
P2-69.3  |[Notch filter 3 switch - 0 0~1 v All
P2-70.0  |[Notch filter 4 switch - 0 0~1 v All
P2-70.1  [Notch filter 5 switch - 0 0~1 \ All
P2-71 First notch frequency Hz 5000 50~5000 \ All
P2-72 First notch attenuation 0.1dB 70 50~1000 \ All
P2-73 First notch bandwidth Hz 0 0~1000 \ All
P2-74 Second notch frequency Hz 5000 50~5000 \ All
P2-75 Second notch attenuation 0.1dB 70 50~1000 \ All
P2-76 Second notch bandwidth Hz 0 0~1000 \ All
P2-77 Third notch frequency Hz 5000 50~5000 \ All
P2-78 Third notch attenuation 0.1dB 70 50~1000 \ All
P2-79  |Third notch bandwidth Hz 0 0~1000 v All
P2-80 Fourth notch frequency Hz 5000 50~5000 \ All
P2-81 Fourth notch attenuation 0.1dB 70 50~1000 \ All
P2-82 Fourth notch bandwidth Hz 0 0~1000 \ All
P2-83 Fifth notch frequency Hz 5000 50~5000 \ All
P2-84 Fifth notch attenuation 0.1dB 70 50~1000 \ All
P2-85  [Fifth notch bandwidth Hz 0 0~1000 v All
(4)Speed control parameter P3 group
P3-XX Function description Unit Factory value Setting Take. siiact) Apply
range time range
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P3-XX Function description Unit Factory value Setting Takg G| A1l
range time range
P3-05 Preset speed 1 rpm 0 -9999~9999 \ 3
P3-06 Preset speed 2 rpm 0 -9999~9999 \ 3
P3-07 Preset speed 3 pm 0 -9999~9999 \ 3
P3-09 Acceleration time ms 0 0~65535 o 3
P3-10 Deceleration time ms 0 0~65535 0 3
P3-12 Zero speed clamping mode - 0 0~3 o 3
P3-13 Zero speed clamping speed rpm 10 0~300 0o 3
P3-14 ﬁ/[niilmum forward speed command rpm 4000 0~10000 5 All
P3-15 fi{;}l\;frse maximum speed command rpm 4000 0~10000 o All
P3-16 Intgrnal forward speed limitation rpm 2000 510000 N 1
during torque control
P3-17 Inte_rnal reverse speed limitation rpm 2000 5-10000 N 1
during torque control
P3-18 Jog speed rpm 100 0~1000 o All
P3-19 Forward warning speed rpm 3000 0~10000 o All
P3-20 Reverse warning speed rpm 3000 0~10000 o All
P3-21 Forward alarm speed rpm 4000 0~10000 o All
P3-22 Reverse alarm speed rpm 4000 0~10000 o All
P3-28 Internal forward torque limit % 300 0~1000 \ All
P3-29 Internal reverse torque limit % 300 0~1000 \ All
P3-30 External forward torque limit % 300 0~1000 \ All
P3-31 External reverse torque limit % 300 0~1000 \ All
P3-32 Braking torque 1% 300 0~1000 \ All
P3-33 Preset torque % 0 -1000~1000 \ 1
P3-45 Moment mode switching delay ms 40 0~9999 \ 1
(5)Internal position parameter P4 group
. o . Setting Take Apply
P4-XX Function description Unit  |Factory value effect
range I range
Number of Z-phase signals
The number of Z-phase signals passed
P4-00.0 after leaving the limit switch (note:| unit 2 0~f o 5
stop when the n+l1st Z-phase signal
arrives)
Whether the origin finding function is
enabled or not
P4-00.1 0- Not enabled - 0 0~1 o 5
1- Enable
Zero return overtravel prohibition
P4-00.2 0- Not prohibited - 0 0~1 o 5
1- Prohibition
P4-01 Thg speed of hitting the proximity rpm 600 0~65535 5 5
switch
P4-02 Thu.e speed of leaving the proximity| rpm 100 0~65535 o 5
switch
Internal position setting mode setting
ositioning mode
P4-03.0 g—Relativegpositionin g ) 0 0~1 ° >
1- Absolute positioning
P4-03.1 Internal position setting mode setting - 0 0~5 0 5
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. Take
Setting offect Apply

P4-XX Function description Unit  |Factory value
range range

time

step change mode

0-When the signal is ON, the step
changes and can be cycled

1- Signal rising edge changing step,
single step execution

2-Signal rising edge start, execute all
in sequence without cycling
3-Communication setting segment
number

4-/CHSTP bilateral edge trigger
5-Terminal/PREFA  (P5-57),/PREFB
(P5-58),/PREFC  (P5-59)  Select
segment number, optional 1-3
segments

Internal position setting mode setting
waiting mode

P4-03.2 0- Waiting for positioning completion - 0 0~1 o 5
1- Don't wait for positioning
completion

P4-04 Number of effective segments - 0~35

P4-10~
P4-11

-327689999~
327679999

W WD

First pulse 1pul

P4-12 First segment speed 0.1rpm 0~65535

P4-13 First acceleration time Ims 0~65535

P4-14 First deceleration time Ims 0~65535

Slo|IoIo| © (o
DN

P4-16 Adjust time Ims 0~65535

P4-10+(n-1)*7|Pulse parameters from the first to the
~ 35th segments (n represents the] - - -
P4-16+(n-1)*7jnumber of position segments)

< < || |<| <2 |0

Note: (D Set the number of pulses=number of pulses (high bit) x 10000+number of pulses (low bit).
(2 35 sections in total. The parameters of the st to 12th segments can be set through the panel, while the
parameters of the 13th to 35th segments need to be written through communication (RS232 and RS485).

(6)Signal parameter settings PS5 group

. Take
P5-XX Function description Unit Factory|  Setting effect el
value range . range
time
P5-00 Positioning completion width/COIN Instruction unit 11 1~65535 \ 5
P5-01 Positioning completion detection mode - 0 0~3 \ 5
P5-02 Positioning completion retention time ms 0 0~65535 V 5
P5-03 Rotation detection speed rpm 50 0~10000 v | Al
P5-04 Same speed detection speed rpm 50 0~10000 v Al
P5-05 Arrival detection speed rpm 1000 | 0~10000 v | Al
P5-06 Positioning close to output width Instruction unit | 50 0~65535 \ 5
P5-07 Servo OFF delay time ms 500 0~65535 o All
P5-08 Brake command output speed rpm 30 20~10000 o All
P5-09 Brake command waiting time ms 500 0~65535 o All
P5-10 Custom Output 1 Trigger Condition - 0 O~ffff v Al
P5-11 t§e‘[ a value compared to the trigger condition E:agt:r(ilrfg 0 1-9999-9999| v | Al
or custom output 1 ..
conditions

P5-12 Choose custom output 1 method - 0 0~3 v | Al
P5-13 Set custom output 1 hysteresis loop Related to 0 0~65535 v | Al
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Take

P5-XX Function description Unit Factory|  Setting effect Apply
value range . range
time
triggering
conditions
P5-14 Custom output 2 trigger condition - 0 O~ffff v Al
P5-15 t§e‘[ a value compared to the trigger condition E?;agt:;ilnt; 0 1-9999-9999| v | Al
or custom output 2 ..
conditions
P5-16 Choose custom output 2 method - 0 0~3 v | Al
Related to
P5-17 Set custom output 2 hysteresis triggering 0 0~65535 v Al
conditions
P5-18 1O filtering time multiple - 1 0~10000 \ All
P5-19 Z-phase output holding time ms 2 1~65535 v | Al
/S-ON: Servo signal
00: Set the signal to always be "invalid".
01: Input positive signal from SI1 terminal.
02: Input positive signal from SI2 terminal.
03: Input positive signal from SI3 terminal.
P5-20.0~1 |04: Input positive signal from SI4 terminal. - 0 0~ff v Al
10: Set the signal to always be "valid".
11: Input reverse signal from SI1 terminal.
12: Input reverse signal from SI2 terminal.
13: Input reverse signal from SI3 terminal.
14: Input reverse signal from SI4 terminal.
P5-20.2 SI terminal filtering time ms 0 0~f S All
P5-21.0~1 [/P-CON proportional action command - 00 0~ff v | All
P5-21.2  |SI terminal filtering time ms 0 0~f v Al
In non Profinet mode:
/P-OT: Prohibit forward drive
P5-22.0~1 [In Profinet mode: - 0 0~ff V| Al
Control mode 6 (zero return mode), POT inhibit
signal
P5-22.2 SI terminal filtering time ms 0 0~f \ All
In non Profinet mode:
/N-OT: Prohibit reverse drive
P5-23.0~1 |In Profinet mode: - 0 0~ff \ All
Control mode 6 (zero return mode), NOT inhibit
signal
P5-23.2 SI terminal filtering time ms 0 0~f \ All
P5-24.0~1 /ALM-RST: Alarm Clear - 0 0~ff v | Al
P5-24.2  |SI terminal filtering time ms 0 0~f \ All
P5.25.0~1 /P-CL: Extqmal _ torque limitation on the i 00 0~ff NN
forward rotation side
P5-25.2 SI terminal filtering time ms 0 0~f \ All
P5-26.0~1 gli\(li-eCL: External torque limitation on the reverse i 00 O~ff V| Al
P5-26.2 SI terminal filtering time ms 0 0~f \ All
In non Profinet mode:
/SPD-D: Internal speed direction selection in
P5-27.0~1 [Profinet mode: - 03 0~ff N3
Control mode 6 (zero return mode), Home
origin signal
P5-27.2  |SI terminal filtering time ms 0 0~f \ 13
P5-28.0~1 |//SPD-A: Internal Setting Speed Selectiong - 00 0~ff \ 35
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Take

P5-XX Function description Unit Factory|  Setting effect Apply
value range . range
time

P5-28.2  |SI terminal filtering time ms 0 0~f \ 3|5
P5-29.0~1 |/SPD-B: Internal setting speed selection - 00 0~ff \ 3|5
P5-29.2  |SI terminal filtering time ms 0 0~f \ 3|5
P5-30.0~1 |/C-SEL: Control mode selection - 00 0~ff v | All
P5-30.2  |SI terminal filtering time ms 0 0~f v Al
P5-31.0~1 /ZCLAMP: Zero clamping - 00 0~ff \ 3
P5-31.2  |SI terminal filtering time ms 0 0~f \ 3
P5-32.0~1 [/INHIBIT: Instruction pulse suppression - 00 0~ff \ 5
P5-32.2  |SI terminal filtering time ms 0 0~f \ 5
P5-33.0~1 |/G-SEL: Gain switching - 00 0~ff v | Al
P5-33.2  |SI terminal filtering time ms 0 0~f v Al
P5-34.0~1 |/CLR: Pulse offset clearing - 00 0~ff \ 5
P5-34.2  |SI terminal filtering time ms 0 0~f \ 5
P5-35.0~1 |/CHGSTP: Internal position mode change signal - 00 0~ff \ 5
P5-35.2  |SI terminal filtering time ms 0 0~f V| s
P5-36.0~1 [/I-SEL: Inertia ratio switching - 00 0~ff v | Al
P5-36.2  |SI terminal filtering time ms 0 0~f v Al

/COIN_HD:  Positioning completed and

maintained

00: Not output to terminals.

01: Output positive signal from SO1 terminal.
P5-37 02: Output positive signal from SO2 terminal. - 0000 O~fftf \ 5

03: Output positive signal from SO3 terminal.

11: Output reverse signal from SO1 terminal.

12: Output reverse signal from SO2 terminal.

13: Output reverse signal from SO3 terminal.
P5-38 /COIN: Positioning end - 0001 O~ffff \ 5
P5-39 /V-CMP: Same speed detection - 0000 O~fftf \ 3
P5-40 /TGON: Rotation detection - 0000 O~ffff v | Al
P5-41 /S-RDY: Ready - 0000 O~ftff v | Al
P5-42 /CLT: Torque limit - 0000 O~ffff v Al
P5-43 /VLT: Speed limit detection - 0000 O~ffff \ 1
P5-44 BK: Brake interlock - 0000 O~ffff o All
P5-45 /WARN: Warning - 0000 O~ffff v Al
P5-46 /NEAR: Nearing - 0000 |  O~ffff N | s
P5-47 /ALM: Alarm - 0002 O~ftff v | Al
P5-48 /Z: Encoder Z-phase signal output - 0000 O~ffff v Al
P5-50 /MRUN: Internal position mode motion start i 0000 O~fffF N 5

signal
P5-51 /V-RDY: Speed reached - 0000 O~ffff \ 3
P5-52 /USER1: Custom Output 1 - 0000 O~ffff v Al
P5-53 /USER2: Custom Output 2 - 0000 O~ftff v | Al
P5-54 Return to origin completion signal - 0000 O~ffff \ 5
P5-57 /PREFA: Internal position selection signal A - 0 %1 \ 5
P5-58 /PREFB: Internal position selection signal B - 0 X1 \ 5
P5-59 /PREFC: Internal position selection signal C - 0 %1 \ 5
P5-61.0~1 |/TRAJ-START: Motion start trigger signal - 00 O~ff \ 5
P5-70 /SRDY: Output condition selection - 0 0~1 v Al

0: After the driver initialization is completed,

this terminal conducts
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. Take
P5-XX Function description Unit Factory|  Setting effect Apply
value range . range
time
1: This terminal will only conduct after being
enabled
(7)Signal parameter settings P6 group (some parameters reserved)
P6-XX Function description Unit Factory |~ Setting Takg SIS el
value range time range
P6-05 Adaptlve mode speed loop gain (large 0.1Hz| 200 165535 5 135
inertia)
P6-07 Adaptive mode inertia ratio (large inertia) % 50 0~10000 o 13]5
P6-03 Adaptlve mode speed observer gain (large Hy 40 10~1000 5 13]5
inertia)
P6-12 Adaptl_ve _mode maximum inertia ratio| 50 110000 5 13]5
(large inertia)
(8)Communication parameter settings P7 group (currently not supporting 485 communication)
. Take
P7-XX Function description Unit Factory | = Setting effect Apply
value range . range
time
P7-00 RS485 station number - 1 0~100 o All
RS485 baud rate
00: 300 0C: 288000
01: 600 0D: 384000
02: 1200 0E: 512000
03: 2400 OF: 576000
04: 4800 10: 768000
P7-01.0~1 |05: 9600 11: 1M Baud rate 06 0~16 o All
06: 19200 12: 2M
07: 38400 13: 3M
08: 57600 14: 4M
09: 115200 15: 5SM
0A: 192000 |16: 6M
0B: 256000
P7-XX Function description Unit
RS485 stop bit
P7-01.2  |0:2 bits Stop bit
2: 1 digit
RS485 checksum
0: No verification )
P7-01.3 1- Odd check Check bit
2: Parity check
RS485 communication protocol
1: Modbus Rtu protocol
P7-02 2: Xnet Bus protocol )
3: Read Xnet bus torque
P7-03 Xnet synchronous sampling time Ims
P7-04 Xnet slave data -
P7-05 Number of Xnet Slaves -
P7-06 Communication timeout retry count Time
P7-07 Bus instruction refresh cycle lus
P7-08 Position deviation compensation threshold -
P7-09 Number of compensation times for position deviation -
P7-XX Name Unit Factory value | Setting range |Effective timing
P7-10 RS232 station number - 1 0~100 o
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P7-XX

Name

Unit

Factory value

Setting range

Effective timing

P7-11.0~1

RS232 baud rate
00: 300
01: 600
02: 1200
03: 2400
04: 4800
05: 9600
06: 19200
07: 38400
08: 57600
09: 115200
0A: 192000
0B: 256000
0C: 288000
0D: 384000
0E: 512000
0F: 576000
10: 768000
11: 1M

12: 2M

13: 3M

14: 4M

15: 5M

16: 6M

Baud rate

06

0~16

P7-11.2

RS232 stop bit
0:2 bits
2: 1 digit

Stop bit

0~2

P7-11.3

RS232 checksum
0: No verification
1: Odd check

2: Parity check

Check bit

0~2

(9)Parameter P8 group

P8-XX

Name

Factory

Unit
value

Setting range

Effective
timing

Applicable
mode

P8-25

Panel display selection

0~2

A

All

(10)Parameter PA group

PA-XX

Name

Unit

Factory
value

Setting range

Applicable
mode

PA-00

Epos maximum speed low bit

1000[LU/min]

0~9999

Bus

PA-01

Epos maximum speed high bit * 10000

1000[LU/min]

0~9999

Bus

PA-02

Epos maximum acceleration low bit

1000[LU/s?]

3000

0~9999

Bus

PA-03

Epos maximum acceleration high

position * 10000

1000[LU/s?]

0~9999

Bus

PA-04

Epos maximum deceleration low

position

1000[LU/s?]

3000

0~9999

Bus

PA-05

Epos maximum deceleration high
position * 10000

1000[LU/s?]

0~9999

Bus

PA-06

Epos slope deceleration low position

1000[LU/s2]

100

0~9999

Bus

PA-07

Epos slope deceleration high position *
10000

1000[LU/s?]

0~9999

Bus

PA-08

Epos deviation threshold low bit

ILU

0~9999

Bus

PA-09

Epos deviation threshold high bit *
10000

ILU

0~30000

Bus

PA-10

Epos deviation threshold arrival time

S|l W |o| ©

0~32767

Bus

PA-11

ILU

Epos positioning reaches the low bit of]

[un—
[a——

0~9999

Bus
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PA-XX Name Unit Factory Setting range Applicable
value mode
the threshold
PA-12 Epos positioning reaches high threshold 1LU 0 0~30000 Bus
* 10000
PA-13 Epos positioning arrival time ms 0 0~32767 Bus
PA-14 JOGI jog speed low position 1000[LU/min] -300 -9999~9999 Bus
PA-15 JOG1 Jog Speed High * 10000 1000[LU/min] 0 -200~200 Bus
PA-16 JOG2 jog speed low position 1000[LU/min] 300 -9999~9999 Bus
PA-17 JOG?2 Jog Speed High * 10000 1000[LU/min] 0 -200~200 Bus
PA-18 JOG2 Jog Speed High * 10000 0x4000-100% | 16384 0~32767 Bus
PA-19 Origin restoration type - 0 0~35 Bus
PA-20 Origin reset, high speed, low position 1000[LU/min] 5000 0~9999 Bus
- . X — X
PA1 Origin reset high-speed high bit 1000[LU/min] 0 0~400 Bus
10000
PA-22 Origin reset low speed low position 1000[LU/min] 300 0~9999 Bus
PA-23 Origin reset low speed high position 1000[LU/min] 0 0~400 Bus
10000
— . . 0o
PA24 ?algim reset acceleration/deceleration| 0x4000-100% 16384 0~32767 Bus
PA-25 Origin reset offset type - 0 0~1 Bus
PA-26 Origin reset offset low bit 1LU 0 -9999~9999 Bus
PA-27 Origin reset offset high bit * 10000 1LU 0 -9999~9999 Bus
PA-28 Origin reset timeout ms 32767 0~32767 Bus
PA-29 Finding . Z Numbers for Origin - 1 0~100 Bus
Restoration
PA-30 Z-phase positioning completion time ms 100 0~1000 Bus
delay
PA31 Return to original mode switch signal - 1 12 Bus
source
PA-32 JOGI running stroke low position LU 1000 0~9999 Bus
PA-33 JOG1 running stroke high position LU 0 0~200 Bus
10000
PA-34 JOG2 running stroke low position LU 1000 0~9999 Bus
PA35 JOG2 running stroke high position LU 0 0~200 Bus
10000
Appendix 1.2 Functional parameters of group F
Function code Function
F0-00 Clear alarm
F0-01 Restore factory
F0-02 Clear position deviation
F1-00 Jog
F1-01 Test run
F1-02 Current sampling zero calibration
F1-05 Panel enable
F1-06 Absolute encoder clear number of turns
Appendix 1.3 U group monitoring parameters
U0-XX
Monitoring Content Unit
number
U0-00 Current speed of servo motor Rpm
U0-01 Input speed command Rpm
U0-02 Torque command %Rated
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Monitoring

Content Unit
number
U0-03 Mechanical angle 1°
U0-04 Electrical angle 1°
U0-05 Bus voltage \Y
U0-06 IPM temperature 0.1°C
U0-07 Torque feedback %Rated
~ %

gg:gz Pulse deviation value 52233253233)3 51) 10000 Command pulse
U0-10 (0000~9999)*1
Uo-11 Encoder feedback value (0000—65535)*10000 Encoder pulse
Uo0-12 I . . ) (-9999~9999)*1 C d oul
U0-13 nput instruction pulse count (-65535—65535)*10000 ommand pulse
U0-14 .. (-9999~9999)*1
U0-15 Position feedback (-65535—065535)*10000 Command pulse
U0-18 Torque current 0.01A
U0-19 Analog input V-REF value 0.001V
U0-20 Analog input T-REF value 0.001V
U0-21 Input signal status 1
U0-22 Input signal status 2
U0-23 Output signal status 1
U0-24 Output signal status 2
U0-25 Input pulse frequency (0000~9999)*1 Hz
U0-26 (0000~65535)*10000
U0-41 Instantaneous output power 1W
U0-42 Average output power 1W
U0-43 Instantaneous thermal power 1W
U0-44 Average thermal power 1W
U0-49 Position feedforward ! 1ns1‘i$tct10n
U0-50 Speed feedforward rpm
U0-51 Torque feedforward %Rated
U0-52 Instantaneous bus capacitance power 1w
U0-53 Average bus capacitance power 1W
U0-55 Instantaneous regenerative braking discharge power 1W
U0-56 Average regenerative braking discharge power 1W
U0-57 Absolute encoder current position feedback low 32 bits Encp fier
U0-58 position
gg:gg Absolute value encoder current position feedback high by 32 bits ]s:)l;(:i(iz
U0-89 Position instruction end flag
U0-91 Absolute number of motor turns for multiple turns
U0-98 High power motor temperature 0.1°C

Ul-XX

Monitoring Content Unit
number
U1-00 Current alarm code
U1-01 Current warning code
U1-02 U-phase current at the time of alarm occurrence 0.01A
U1-03 V-phase current at the time of alarm occurrence 0.01A
U1-04 Bus voltage at the time of alarm occurrence \Y
U1-05 IGBT temperature at the time of alarm occurrence 0.1°C
U1-06 Torque current at the time of alarm occurrence 0.01A
U1-07 Excitation current at the time of alarm occurrence A
U1-08 Position deviation at the time of alarm occurrence COII,Illl rlrsl';md
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Monitoring

Content Unit
number
U1-09 Speed value at the time of alarm occurrence rpm
The time of alarm occurrence in seconds (low 16 bits), accumulated from the
Ul-10 s
first power on for seconds
Ul-11 The time of alarm occurrence in seconds (high 16 bits), accumulated from the S
first power on for seconds
Ul-12 The number of errors in this operation is calculated from the time of power on
U1-13 The number of warnings for this operation is calculated from the time of power
on
Ul-14 Total number of historical alarms
Ul-15 Total number of historical warnings
Ul-16 Last 2nd alarm code
Ul1-17 Last 3rd alarm code
Ul-18 Last 4th alarm code
Ul1-19 Last 5th alarm code
U1-20 Last 6th alarm code
Ul1-21 The second recent warning code
Ul1-22 Last 3rd warning code
Ul1-23 Last 4th warning code
Ul-24 Last 5th warning code
Ul1-25 Last 6th warning code
U2-XX
Monitoring Content Unit
number
U2-00 Power on frequency -
U2-01 Series -
U2-02 Model (low 16 bits) -
U2-03 Model (high 16 bits) -
U2-04 Factory date: Year -
U2-05 Factory date: Month -
U2-06 Factory date: Day -
U2-07 Firmware version -
U2-08 Hardware version -
U2-09 Total running time (from the first power on) Hour
U2-10 Total running time (from the first power on) Minute
U2-11 Total running time (from the first power on) Second
U2-12 This operation time (starting from this power on) Hour
U2-13 This operation time (starting from this power on) Minute
U2-14 This operation time (starting from this power on) Second
Average output power (average power during the enabling process from the
U2-15 e W
first activation)
Average heating power (the average power during the activation process
U2-16 . LN 1Y
starting from the first activation)
Average bus capacitor filtering power (average power during the power on
U2-17 X 1Y
period from the first power on)
U2-18 Accumulated number of motor | (0000~9999)*1 Circle
U2-19 turns (0000~9999)*10000 Circle
U2-20 Equipment serial number: low 16 bits
U2-21 Equipment serial number: upper 16 digits
U2-22 Firmware generation date: Year
U2-23 Firmware generation date: Month/Day
U2-24 Firmware generation time: Hours/Minutes
U3-XX
Monitoring Content Unit
number
U3-00 Drive the motor code for automatic reading (including thermal power -
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parameters)

U3-01 Motor version -
U3-02 Encoder version -
Automatically read the motor code of the encoder in the motor parameters
U3-70 -
(only related to the motor code)
U4-XX
Monitoring Content Unit
number
U4-10 Resonance frequency detected by fast FFT Hz
U4-16 Accum}llated value of continuous overload operation for thermal power i
protection
U4-17 Accum_ulated value of instantaneous overload operation for thermal power i
protection
US-XX
Monitoring Content Unit
number
U5-00 Current Profinet communication main message -
U5-01 Current Profinet communication assistance message -
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Appendix 2. Analysis of Common Usage Problems

Q1: What is the situation when the panel displays bb and run?

1. In BB standby mode, if not enabled, the motor is in an unpowered state.

2. Run status, enable, and the motor is in a powered on state.

Q2: How to view/set parameters?

Reference 4.2.

Q3: How to change the enable state parameter?

P5-20, set to 0000 enable not effective, set to 0010 power on enable, no need to power off again, effective
immediately. The default is 0001, and an external high-level signal needs to be input from SI1, SI1 connected to

low level,+24 connected to high level(5.2.2 Servo enable setting).

Q4: How to restore initialization?

1. P5-20, set to 0000 to disable, FO-01=1.
QS5: What are the current drivers that support bus mode?

1. The DSS5E series supports Xnet communication - up to 20 axes.
2. DSS5C supports EtherCAT communication - up to 32 axes.
3. DSS5P supports Profinet communication - up to 32 axes.

Q6: How should the brake motor be wired? How to modify the parameters if there is slight sliding of the
brake motor after power failure?

| Holding brake pin 24V

1R
sl1-
R
S
13

sS4

L]

+24Y
01+
sm-
02

Holding brake pin 0V

Set P3-44=0001 | s
‘ H— + .

‘ ' O oV

02V | ewitch
power

0+
203

L e Tl )

1. P5-44 defines the terminal of the brake output signal, as shown in the above figure, using SO1 to control the
brake, that is, P5-44=0001.

2. Extend the servo OFF delay time P5-07. By default, S00ms can be appropriately extended. Set the holding
brake command waiting time P5-09 to 0 to respond.

Q7: The initial direction is not what I want, how can I change it through a servo driver?

Change the initial direction by modifying P0-05, set the value to 0 or 1, and take effect after re powering on.
(Only applicable to modes 2, 4, 6, 7). If it is the internal speed mode (Mode 3), the positive and negative values of
the speed setting can be changed.

Q8: How do the two operating modes switch between each other?

Both P0-01 main mode and P0-02 sub mode are set to the required mode, with P5-30=0002 and SI2 defined as the
mode switching terminals, when there is no signal coming from the SI2 terminal, operate according to the set
mode in main mode P0-01, when there is a signal input at the SI2 end, operate according to the set mode in
submode P0-02.

Note: The SI2 terminal signal needs to be a normally ON signal in order to switch.
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Q9: What is the connection method between PLC and servo?

1. NPN low-level output type PLC: YO pulse connected to P -, Y1 direction connected to D -,+24V connected to
P+24, D+24. (Taking XinJe PLC as an example)

12 Servo-drive
Distribution of welding wirs numbers for CN1 plugs

P+24VD+-24V P~ D= COM +24V 511 502

Q10: What are the external connection methods and parameter settings for regenerative resistors?

1. There are P+, D, and C terminals on the servo interface, and there is a short connector connected between
P+and D (using a built-in resistor), when the specifications of the built-in resistor are not sufficient, it needs
to be replaced with an external resistor. The specifications of the external regenerative resistor can be found
in 1.4 Selection of regenerative resistance.

(DP+, D, C interfaces: Remove the short connector between P+and D, and connect the external regeneration
resistor to P+, C.

2P+, PB interface models: Connect the external regeneration resistor to P+, PB.

2. P0-24 doesn't need to be set, PO-25=power value, PO-26=resistance value.

Q11: What is the service life of tank chains?

The bending resistance is 5 million times and the bending radius is 50mm.
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Appendix 3. General debugging steps
1. Motor idle shaft, preliminary debugging

A.
the phase sequence cannot be crossed.

Connect the cables correctly, paying attention to the one-to-one connection of U, V, W, and PE terminals, and

B. Open loop trial operation: The trial operation mainly checks the power line and encoder feedback line to

determine whether the connection is normal. The motor can achieve normal forward and reverse rotation by

following the following steps. If the motor shaft shakes or prompts an alarm, the power should be
immediately disconnected and the wiring should be rechecked.

Long press Short press
m = ka}- m

C. Jogging test run: Enter parameter F1-00.

the Enter kv

Przzs the DEC kay

Pyzzs the
N ke

Short press the Enter key to enable the motor. In the enabled state, press INC forward jog operation and DEC

reverse jog operation. Press STATUS/ESC, end enable and exit jog mode to enter serial number switching mode.

The four states displayed during jogging are as follows:

State Panel display State Panel display
Idle display TN ‘ rotation TN —‘
— e display Sk
Enable [ T _‘ Reverse [ - _‘
display \__| 1l display e (!

2. Integrating the motor with the machinery for debugging

Observe the direction of the machine head operation. If it is opposite to the actual need, turn off the servo, set

parameter PO-05 to 1, and then power on again to make the changes effective.

B. During operation, observe the smoothness and responsiveness of the operation, and adjust the servo control

parameters appropriately.

217




Appendix 4. Common mode parameters of servo

Appendix 4.1 Basic general parameters

Basic general parameters

Parameter

Abstract

P0-03 enable mode
P5-20 servo ON signal/S-ON

Enabling method selection, usually P0-03 defaults, P5-20 sets
n.0010 to enable as soon as power is applied

P0-04 Rigidity level

Adjusting servo gain in self-tuning fast adjustment mode

P0-05 Definition of rotation direction

Determine the direction of the motor, usually defaulting to 0/1

P0-25 Discharge resistor power value
P0-26 Discharge resistance value

Set external regeneration resistor specifications to ensure they
are the same as the actual ones

P3-28 Internal forward torque limit
P3-29 Internal reverse torque limit

P3-30 External forward torque limit
P3-31 External reverse torque limit

Set the source and limit value of servo torque limit. The
default unit is the percentage ratio of servo torque

P5-44 Power loss brake/BK

P5-07 Servo OFF delay time

P5-08 Brake command output speed
P5-09 Brake command waiting time

The holding brake motor adopts servo SO terminal to control
the setting parameters of the holding brake

P5-47 Alarm output/ALM

Set alarm function through SO terminal output, default SO2
terminal output dynamic closing signal

P7-00 RS485 station number
P7-01 Communication configuration
P7-02 RS485 communication protocol

Communication settings related parameters

Appendix 4.2 Common parameters of internal position mode

Common parameters of internal position mode

Parameter

Abstract

P0-01 Control mode selection

Set to 5: Internal position mode

P4-03 Internal position setting mode

P4-04 Number of effective segments
P4-10~P4-254 Internal 1st to 35th segment
position parameter settings

The control methods for internal position mode are given,
including step changing mode, positioning mode, and
adjustment time

Configuration of pulse displacement, speed, acceleration and
deceleration time at each segment position

P5-35 Step change signal/ GHGSTP
P5-32 Pause current segment signal/INHIBIT
P5-31 Skip current segment number/Z-CLAMP

Common terminal function allocation

P4-00 The number of Z-phase signals passed
after leaving the limit switch

P4-01 The speed of hitting the proximity switch
P4-02 The speed of leaving the proximity switch
P5-28 Find the reference origin/SPD-A on the
forward rotation side in position mode

P5-29 Reverse rotation to find reference
origin/SPD-B in position mode

Internal position return to origin setting parameters

F2-09 35 Arbitrary setting of segment positions

Number of communication settings segments

Appendix 4.3 Common parameters for internal torque control

Internal torque control

Parameter

Abstract

P0-01 Control mode selection

Set to 1: Internal torque mode

P3-33 Internal torque command given

The given value is the percentage ratio of the rated torque

P3-16 Internal forward speed limitation during
torque control

P3-17 Internal reverse speed limitation during
torque control

P3-14 Forward maximum speed limit (MAX
speed)

Speed limit in torque mode
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P3-15 Reverse maximum speed limit (MAX
speed)

P5-27 Speed direction switching/SPD-D

Reverse direction, default to n.0000.
If a commutation is given through the SI2 terminal, P5-27 can
be set to n.0002

Appendix 4.4 Common parameters for internal speed control

Internal speed control

Parameter

Abstract

P0-01 Control mode selection

Set to 3: Internal speed control mode

P3-05 Internal setting speed 1
P3-06 Internal setting speed 2
P3-07 Internal setting speed 3

Internal 3-speed speed speed value setting, in rpm

P5-28 Internal speed selection/SPD-A
P5-29 Internal speed selection/SPD-B

The combination of terminals determines the corresponding
segment speed

P5-27 Internal speed direction selection/SPD-D

Reverse direction, default to n.0000.
If a commutation is given through the SI2 terminal, P5-27 can
be set to n.0002

P3-09 Soft start acceleration time
P3-10 Soft start deceleration time

Set acceleration and deceleration time in ms
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Appendix 5. Torque speed characteristic curve
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Appendix 6. Use cases of message 111

1. New project

1) Select to create a new project, modify the project name, and click Create.

® Nimy=E
® dRmuE
® BWsE

» WEHRE

2) Select devices and networks, add new devices and controllers, and select corresponding devices based on
PLC model and order number.

Lisen WO NOR Dt e byt

® STRhEE
® AmEH

AEET §11-1aK020e80

w
7900 oru 1ais
b e e

L I i
shalis uEs X
N orE TR SR

Terir. TR .Fe 27l

PR e

e L R T —

2. Install GSD files

1) In the "Options" menu, select the command "Manage general station description files (GSD)".
2)  On the "Installed GSDs" tab, select the storage directory for the GSD files.

3) Select one or more files from the list of displayed GSD files.

4) Click the "Install" button. Installing the selected GSD file.

5) To create an installation log file, click the "Save log file" button.

6) All issues that occurred during installation can be tracked through log files.
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7) Click "Close". The system will notify that IO devices from the installed GSD file will be entered into the
hardware directory. This process may take a few seconds.
(@50 |TAM SO0 M
R
| =pne

Bl A s T (GS0) (D

Bth Automation License Manager(A)
A RTERTEW
) 2RBE©G) 4

| E%%(M GSD mEPE GSD
PRz E: ST, PROFINETER B ST 1

SABRONE
g

W& i "R

A/233Xinje-DS5P-20220622.xml V233

K&

i

3.

Step 1: Choose online access, Step 2: Select the Ethernet adapter that connects the computer to the PLC, Step 3:
Click to update accessible devices, accessible devices are shown in step 4 of the figure (with assigned IP address
and device name).

Assign device IP address and device name

W ShoankaE
ch RIS
» (@ PLC_1 [CPU 151141 PN]
v I R EER
b 55 ELURE
v 6 ERETR
» [gh 2dtadn
» [ TR E
» O ES0ER
» L4 mESE0
1
1 ETREED
» L) comirs232iPr S iSRRG B
= _[| Realtek USB FE Family Controller Zm

» (@l s7-1500[192.168.8.1]
» (@ dssp [192.168.8.2]

» [ ds5p-20p4 [192.168.83]
» [ USB [57USB)]

Assign device IP addresses.
o

o |-iem
& o M e i
- AT dne
W e — ol Ee i
S s g e AR L AT
IBAIC) SO ERFEA . 1 BERESEGIRRALLS
¢ b BSENTEE BT WAL FEENEsnE NH6
§ - » ORC LA
. ;mm » FRORMET IO | —
L ¢ SANN0
+ om e
anR=y
: :itlmc R - AL <82 1T +EA <38 -E
- " TR /' [
T BTREsD e morsatREEn | L L
+ LJ couREa32rm 5.2 ANIDLE] MRS b FRUNE 15 xs 26 0
= ) Amabtwk L8 PE Family Comraller L .
LR T
aaBitn
» s nruse -
= gardue el
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1 =|;E' » Control Panel » All Control Panel ltems * Network Connections

Crganize = Disable this network device

Diagnese this connection

Rename this connection View status of this connection

- r— - i
" Et_h.emel Lh_ Ethernet 2 ™ Wi-Fi
== Xinje AP 56 o= MNetwork cable unplugged - Not connected
@' Realtek PCle GBE Family Controll... x @ TAP-Windows Adapter V2 x ,:Elﬂ Broadcem 802.11n Metwork Adap...

After confirming the device IP address, Ethernet devices also need to be in the same network segment.

Change settings of this ¢

§ X
| Internet Protocol Version 4 (TCP/IPv4) Properties x
Metworking ~ Sharing
General
Connect using:
@ Realtek PCle GBE Family Chrtroller #2 ‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
—— for the appropriate IP settings.
| Configure...
This connection uses the followingitems: (") Obtain an IP address automatically
?Oient for Microsoft Netwolks A (@) Uze the following IP address:
= File and Printer Sharing follMicrosoft Networks
IP address: 192 ,168 ., 8 . 111
305 Packet Scheduler
E Intemet Protocol Version 4 (TCP/IPv4) | Subnet mask: 255 ,255 .255. 0
O 4. Microsoft Network Adapter Multiplexor Protocol Default III
. Microsoft LLDP Protocol Driver e
[l 4 Intemet Protocol Version 6 (TCP/IPvE) W
< > Obtain DMS server address automaticaly
I / (@) Use the following DNS server addressed
Inztall... Unimatall | Properties
Preferred DNS server:
Description
Transmission Control Protocol/Intemet Protocol. The default Alternate DNS server;
wide area network protocol that provides communication
across diverse interconnected networks.
[ validate settings upon exit Aveaiceth
oK | o [ o
Assign device names.
- i S8 PROFINET IR &1 -]
win |
i i [
i 2
e
S
BT
* OPCUA
» PROFANETHROI]
v ERARED
b
S e i
winges
H il 2 W
¥ FRTERARINETE R
{17+ &0 7 {3 _:'.ﬁ:.'il: '-
PlEREIET T
1P HhE At it Wi PROFINET 1B EW T

[ eo 7 T

w

Note: After assigning device names to the slave station, they are sorted by device name, not by physical wiring.

F L8 NEStTEmIsE
~ L TEEERIA)
¥ EnmeEED

~ [} Realtek USB FE Family Controller
7 EIENAIAREE
i BTESEE
» (@ 57-1500-1 [192.168.6.10]
» (g a3[192.168.6.20]
» (@ b2[192.168.6.4]

> (M dz5pn2[192.168.6.30]
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4. Add slave devices under device configuration.

FHIRE [dRRE [fTeanl |
dims FREE T
S am
=R
+ rear
EIEEE
. s . EEE
e q_s s S e € T

Open the network view, add devices, and create a network connection to the PLC.

[FhitaE [5ERE |0 wEs

& B L (s Fllase = BWH0as

%u.tm

Open the topology view and connect the network ports. In this case, the PLC
servo network port P1:

Al N = {TRORS

;PUE:SII-! 31 gl . NORM
P2 .

Note: The topology view connection should be consistent with the physical n
an error will be reported.

5.  Set IP address and device name

\

H [|aw

» [ Encoden

» g Gateway

» @io

» [ Senzors
» [ PROFIBLS DF

network port P1 corresponds to the

W A ED
* 571500/ET200MP station_1
ncl
~ PROFINETHEO_1
wo_
o 2
* GSDdevice 5
v DSSP1
= interface
Port 1
Part 2
* GSDdevice_4
v D55F
* interface
Port 1
Port 2

etwork cable connection, otherwise

Device view, select device, properties, Ethernet address, set IP address and device name. Ensure that these are

consistent with online access.
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PR Flaredia: S| aeks
S i nm e e }
= - Dssp o o [~
¥ interface o oxl

* PROFidrive Module_1 o 1 -

Parameter Access Point o

Standard Telegram 111, o

o

o

o

o

o

o

o

Pi: (152 168 8 2 |
FRHEE: | 2s5.2s5 255 .0 |
~ AERBELES 0zed
RIS [m]
ressed " e
u ®
i El O G Rh EERE P i
SrIEEE i
- RIRE
10 ARG
A
¥ Port1 %1 P1R] : | |
»roa2pien WRBER 55 |
HHESHR il . =
Shared Device M LU =) [v

Note: The IP address and device name in the device view should be consistent with the IP address and device
name assigned for online access. Inconsistencies will result in an error message. When multiple devices are
connected, the device name and address are uncertain. The device name and IP address can be determined through
online access to a single device via PLC.

6. Add message

Select the slave station in the device view, add the message, first add the module, and then select to add the

message in the submodule.
EW I

P e 5
2 wme . oW me owg o |*|BR —
- DssP o o = ﬁ‘iﬂ
% b _imeriace ] ox1 - — = .
] I | : 3 e dE =il
Farameter Access Point o (K] | =4

Standard Telegram 111.F10-1213

Standard Telegram 3 PZD-59

3 ;"
5 - lmEen
e s [ =tandar Telegram 1, PZD-202
= ¥ 4 [l standard telegram 102, FZO-410
[l stendaed relegram 105, PZD1010
7
]

I standerd telegram 7, FZD-212
Standasd telegram 9, FTD-10/5
leg
Supplementas ram TSO.FT.
ry Teleg:

7.  Compile and download, then go online.

FREESE LN

B3 ERTEEES

I
W SR = - |

The normal network connection is shown in the following figure:
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LR il 10

(S |zlamEi]as

W RE®O
(B = 571500E00UP setien_1
TS

022307 1370

<M = 51T

* RO w22ANT  1eAT0
- wnER m;RNT EATN
EARETIRN- 02INT  ARATIS

- - -

8.  Edit programs
Program block, add SinaPos.

O 1
-

&
=l e e 181 ]

i

1l

1]
it

+ 4 BEWE0 -

Viewing Function Block Data Types in System Blocks

i’} F P e, ESGQEGA0s
SinaPos
v JRERI o IE e
W RS E 1 4@~ input
oh BERE 2|@=  ModePos int 0
~ (@ P 1 [cPuts11-1 PN] 3l@s  Enablemss Bool o
Iy &aas 4|@= cancellraversing gool 1
W/ FEEEATSHR s|@s  IntermediateStop Bool 1
~ 58 LT =ls|@s= Positive Bool o
[ A B 7] @ Negative Bool 0
v o BER slas= g gool o
[ slas g gool o
& Main [0B1] 1 @s  Fiyref Beol 0
v o R i@  Ackeror Boal 0
~ o BRER 1@ Executemode Bool o
— 3% sinaPares [FB303] @s=  Position Dint 0
| " sinaPos [FB300]| : 4@ velociy Dint o
inaPara i 1@as= OverV Int 100
&9 SinaParaS_DB_1 [ 14 @ OverAcc Int 100
48 SinaParaS_DB_2[. 1la@= OoverDec Int 100
& sinaPos_DB [DB1] @=  ConfigPos DWord 16%
48 SinaPos_DB_1[D.. 4dans HWIDSTW HW_IO 0
& sinaPos_DB_2 [D... @=  HWDZSW [Fw_io o
» % IE08 21 4@ ~ Output
» g MBI RE 22 @  AdsEnabled Bool o
» g rcE@ 23 @ s AisPosOk 8ool o
» g PLC #igsem 4 @@= AdsSpFixed Bool 0
» L iesiEnE 25 s AsisRef Bool 0

o P saes i
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Add variables according to the data type and select M for the address.
[aa ]

[anl [aRrEE |aiawE |
) 2| 2 TR S 4
) ncgg
i TR - & T naza [ et Mw Me Te EE aW
- e P e mes BURES -l it ([0 =l I LS
W SR a mey BuEEE Bost e B8 2
- g P la e BUTES Bl e M B &
W a wes HUEES (=] e 2 R 2
o i JOB1] 2 la mngn BHuFEEE Bl o3 & ] )
- o ki e wen [ T Back wos H 2 &
B wila wen [T Boet a3 T 8 @ -
Samnnspno ls @ wen FIET Bot e R @
& Simaror IFe300] s la mwnywm BUTES Beel o H B &
3 snerers_os 00 Wla mers BUEES Bost wwea I
& nWlie mnyw Bumls L - R R @
r'E zla ugw BuEEs Dt o I -
r'E ala wee BURES Dint ~or - 8 =
8 smare 001 D wla waw BURES nt aanny H 2 &
A tmarsz DE 2D Wla men BURES nt - o B &
vl I3ue wla mwen FuTE nt e N 8 &
+ l HEATR nle wex BUENS Ovesed xoe - @ =
- = W oa Tnat CREL T e ) H 2 &
e uen nuses - ~am P B @
EnRn Ma g BUTEE o R H 8 &
E4 T DR Hila e BUTES Ve ~Azd - B =
» [ ncpimam 3 e he BUEEs Boat woss 2 8 &
» o EEEE e we BUEEN Bost L - R
» g TSR Moa mgm BuTEs nt amze "8 2
» [ Woxns 3 @ ugm BUTES nt e HE &8 &
» 1@ orcus i MHoa wmgle BURES Real O3 - 8 = JuL
» 5 BRI o man HUTES D s R A @A x.

Add corresponding variables to the function block based on the data type.

DB 1
*SinaPos_DB"
SinaPos
EN ENO
AxisEnabled —U MW

a0,
iz} Moderos | AxisPosOk —i 0 "Tag_t

41 "Tag_6" [ | BAWO |~z
| *Teg_17" Dint %MD4 o
0 "Tag_18" Dint %MD8 L2
l@ "Tag_19" Int BN 2 | |
lqm "Tag_20" Int %N 4 |2
@ “Tag_21" Int LMW1 6 |
@ "Tag_22" DWord %MD18 2
@ "Tag_23" Word %QWO (st

W2 .4 EPosZSW1 — U %2

As shown in the following figure:

a1
*SinaPos_DB"
SinaPos.
EN END
WAWO AsisEnabled —
"Tag&" — ModePos AusPosOk —
w0 AuizSpFoed —
"Tag_ 7" — EnableAss Ao Rl —
W2 cancelTraversif Az e —
g B = '] At Erros =t
W1 intermediates) Lockout —
“Tag 5" —op Actvelocity
L TFE ] Actfosition
*Tag_10" = Positive ActMode
L FE] EPosZSW1
“Tag 11" — Negative EPosZSW2
W25 Actwam
“Tag 12" — Jogl ActFault
wE Bmae—l |
“Tag 13 — jog2 Status
w27 Diagid
Tag_14" — Fiyhef
W10
“Tag_15" — AckEmor
W11
| T 16—
€I L]

For the assignment of HWI DSTW and HWI DSZW pins in the function block, you can double-click DS5P in the
device view, after selecting the 111 message, right-click on Properties and then find the hardware identifier in the
system constant.
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e i L |
L v D55P [P
» Interface
~ PROFidrive Module_t r

Parameter Access Foint | =

§ I Standard Telegram 111, ILJ

:

[<I "

Compile, download, and go online:

kw6, EE@D/E @t u2FE
Main
e Exm o

AF A =0= 7 = 2

- m *Main Program Sweep (Cycle)"

v EFR1:

+5

When a download message pops up, the CPU needs to be stopped before proceeding with the operation.
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After downloading, it is necessary to switch back to RUN.

#®E 1+ BE AR (EhfE
4 & - TSHEHS & NG ST PLC_1”
1 EEER TREE R BRI Fihfe
[<] [ B
|

[

¥ wEes 2 wEed Y[R % ) Greees @

PLC_1 [CPU 1511-1 PN] » TR » MC-PostServo [OB95]

EREC8ra@resT . B@aBT =l g @
_ 1

Q0.6
"PositioningAxis_
1_Actor_
Interface_

|\ BEE CPU PIRE RUN B3 2
u

2_Actor_
Interface_
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9. Debug

Select the program block, open Main, and enable monitoring (It is necessary to confirm that the PLC is in the
RUN state).

GNEARRE & XN ax 9iec AMEED S eree SeEms MBE]* i “t “
i
-.. so L ESEpB BTl Ccras e ad d>k
- IBERT
| et
oy B R
- (g PLC_1 [OPU 15111 PH)
I eaigs w82
W IEeEAiEag “SinaPoz_De_1"
~ R 1 “Sinabos
W o sl ¢ | t 1En ENO|
~ ® - . | pase
FhoiEiE S o AmsEnabled -~ o ]
hml‘ ® *Tag_&" — MedePos | mse Ty ——— |ianne
b ' RimE L HsE AsisPos Ok - o AsisPas Ok -~
» Ca I¥nm w20 e W10 | e
» i SR “Tag_ 7" == Enabiefus A SpFived [— “Teg " ==| EnabieAss AsinSpFined
v igncEl e o | e pusE | rase
» L5 Pt L] M2 |Camcelbmversin e w3 Carallaversin s
b RN R FALSE s | Fmse
» U TR — Auziaem -4 — Ass e ==
+ [ Traces W12  [inssemedintese | e WD |intermedintest FASE
» B orcus @i “Tag 5" ==lop AssError-= “Tag ¥ ==lop AudsErrar==
L FALSE . FASE
= s e | Lockout-
4 PLC ST *Tag_10" == Pasitive o “Tag_ 10" == Positive e
& ALCIFETERIE Aetvalocity— Actvelocity—
» s TR _ o W24 M
L =l ] Teg 117 - Negative ActPosition— gt 17—~ Negative ActPasition—
» [ S o ] @ [
FALSE FALSE
* AR oy Acthode — iz s Acthode —

Taking Mode 1 relative operation as an example, the following parameters need to be set. (Related parameters can
be viewed 6.3.2 FB284 Function Block Pin Introduction)

ConfigEPOS=3, must be set to 3, otherwise the function block will not take effect.

ModePos=1, 1 is the relative motion mode.

EnableAxis=ON, ON is enabled.

CancelTransing=ON, don't reject activated running tasks. (Set OFF to stop and cancel the current running task)
IntermediateStop=ON,don't stop running tasks in the middle. (Set OFF to pause, set ON to continue running the
current task)

Position=1000000, set 10000 positions.

Velocity=3000, 300rpm.

OverV=100, the speed multiplier is 100%, generally default to 100.

OverAcc=100, acceleration multiplier of 100%, generally default to 100.

OverDec=100, acceleration multiplier of 100%, generally default to 100.

ExecuteMode=ON, set ON to trigger motion.
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Appendix 7. Use Cases for Message 3/102

1.

1) Choose to create a new project, you can modify the project name, and click Create.

2)

1)
2)
3)
4)
5)
6)
7)

New project

® nhwygsg
® dRmuE
® BWsE

» WEHRE

Select devices and networks, add new devices and controllers, and select corresponding devices based on
PLC model and order number.

[ 2
-

A E X AT

ENFHARE ©  CllveniHONGRD

Install GSD files

In the "Options" menu, select the command "Manage generic station description files (GSD)".

On the "Installed GSDs" tab, select the storage directory for the GSD files.

Select one or more files from the list of displayed GSD files.

Click the "Install" button. Installing the selected GSD file.

To create an installation log file, click the "Save Log File" button.

All issues that occurred during installation can be tracked through log files.

Click "Close". The system will notify that 10 devices from the installed GSD file will be entered into the
hardware directory. This process may take a few seconds.
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3. Assign device IP address and device name

Step 1: Choose online access, Step 2: Select the Ethernet adapter that connects the computer to the PLC, Step 3:
Click to update accessible devices, accessible devices as shown in step 4 of the figure (assigned IP address and
device name). B
W SRR
th BRI
» (@ PLC_1[CPU1511-1 PN]
» T EDAMRE
P 55 R2RE
b R ETRE
v o L4taiR
P T SR
» (@ EEHER
» L4 MEEiEHEO
1
1 SRkEED
» [ cOM[RS232/PPI S ESEIRIERA] 1B
~ ] Realtek USB FE Family Controller

» (@i 57-1500[192.168.8.1]
» (g ds5p [192.168.82) 4
» [ ds5p-20p4 [192.168.8.3]
» 1 USB [57USB] =4

Assign device IP addresses.
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After confirming the device IP address, Ethernet devices also need to be in the same network segment.

E‘ Network Connections
T JE_V » Control Panel » All Control Panel ltems » MNetwork Connections

Organize * Disable this network device Diagnose this connection Rename this connection

View status of this connection Change settings of this ¢
‘-- Ethernet = | Ethernet2 e Wi-Fi
M= Xinje AP 5G %E MNetwork cable unplugged &E Mot connected
@2 Realtek PCle GBE Family Controll... | 3% T TAP-Windows Adapter V9 x dﬂ Broadcom 802.11n MNetwork Adap...
B Ethernet Properties #
Internet Protocol Version 4 (TCP/IPv4} Properties =
Networking  Sharing
General
Connect using:
? Realtek PCle GBE Family Chrtroller #2 ‘fou can get IP settings assigned automatically if your network supports

thiz capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

| Configure.... .
This connection uses the followingstems: () Obtain an IP address automatically
£ Client for Microsoft Netwaiks ~ (®) Use the following IP address:
fﬁl File and Printer Sharing folMicrosoft Networks
3 1P addh : 192 168 . 8 .111
43q05 Packet Scheduler RO
|_|_ Intemet Protocol Version 4 (TCP/1Pv4) I Subnet mask: 255..255..255. 0
O . Microsoft Network Adapter Multiplexor Protocol
. . Default ga
4 Microsoft LLDP Protocol Driver
O . Intemet Protocol Version 6 (TCP/IPv6) W
< 3 Obtain DNS server address automaticaly
- - . / (@) Use the following DNS server addresses
Install... Uninstal
' ) Preferred DNS server:
Description
Transmission Control Protocol/Intemet Protocol. The defauft Alternate DNS server:

wide area network protocol that provides communication
across diverse interconnected networks.

[ validate settings upon exit

S [P (ol o |
Assign device name.

- i S PROFINET BEEFT [a
Wi |
(it ..
[0 2 E]
wEE
ik
L 53

» OPCUA
» FROFNETHROI ]
v EEARED

- T

R e it

wietE

" e
TRFE-=mE
ERTEMIEINEDT

#

R B FiE ¥
1P #hk At it Wi PROFINET 1B EW T

[1LE0 g

w

Note: After assigning device names to the slave station, they are sorted by device name, not by physical wiring.
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LA R HHEL
~ g TEERTRIR)
1 RRREED
| = L Realtek USB FE Family Controller ]
A2 BAENHIGANS
o BrESES
» [ 57-1500-1 [192.168.6.10]
» (g a3[192.168.56.20]
» (@ b2[192.168.6.4]
_» 'mds5pn2[192.168.6.30]

4.  Add slave devices to the network view and create a network connection with the PLC.
[FhiaE [ERERE N eanE || aw

o AL s g -] L%k B mWdla
v B
aﬂ.

| »
wng!mm -

g

» [l Encader:

» g Gateway

L)

» g Senzon
» [ PROFIBLS DF

Open the topology view and connect the network ports. In this case, the PLC network port P1 corresponds to the
servo network port P1.

=S TE=TTF [ iR | bt |
o W R RO
~ S71500/ET200MP station_1
EPUE:SH-! 31 0P NORM ncl
et nc1 ] * PROFINETHECI_1
wo_
P2 o2

* GSDdevice 5
v DSSP1

= interface

Port 1

Part2

* GSDdevice_4
v D5SP

= Interface

Port 1

Port 2

Twe | s

Note: The topology view connection should be consistent with the physical network cable connection, otherwise
an error will be reported.

5.  Set IP address and device name

Device view, select device, properties, Ethernet address, set IP address and device name. Ensure that these are
consistent with online access.

234



(S HIAE b e |

dt [osriozen S ENED
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DS5P [DS5P)

1o

» Fort1[x1P1R]
B Port2[x1 P28

Note: The IP address and device name in the device view should be consistent with the IP address and device
name assigned for online access. Inconsistencies will result in an error message. When multiple devices are

connected, the device name and address are uncertain. The device name and IP address can be determined through
online access to a single device via PLC.

6. Add message

[ standard telegram 102. PZOST0
W standiard telegram 105, FZD-10010
I stancard telegram 110, FZDAT

esoscescosenoe
(RS S B )

7. Configure IRT

Check the isochronous synchronization mode and IRT.
TILLE
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Parameter Access Point
Standard Telegram 111....

<]

Modify synchronization time: Configure Profinet IRT communication in the network view, please note that the
current communication time for DS5P is at least 1ms.

TR N a— -3 [EE Y

» PLC_1 PROFINETIO-System (.

PNAE_1 [Industrial Ethernet]

- WEr g

¥ mmpdomain-

Ll Bl
b PLC_I PROFINETIOSystem (. |

Right click on OB91 and select "Synchronize with Bus Options".

Note: If the CPU performance is low, it is necessary to consider adjusting the Factor parameter to 4 or 8 to reduce
the CPU load.
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%/ TR InS AR S
~ gl R wE 0 8
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2 Main [OB1]

TR (=) I

|
|
| & JFrosnETI05ystem (100) || [~]
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B

v L SHERE I A e 2 |

» g rcEE

v U8 pLc g

» Lo duesam

» [t

R S

At this point, the IRT configuration is complete.
8. Add process object
Add the positioning axis, as shown in the figure:

®
- mEETI [ Positioningaws_1 ]
W R I = -
o R |~ M T0_Posinoninghms |
T . & C—
It wwas
4 TR B CF
» G Eihize & T0_tynchronousAms V5.0 o
- o EmR sl —m8M8 — 4 T0_ExernalEncoder VS0 L
W EhuiE & TO_OutputCam VS0 it -
= Main [081] K | & T0_CamTrack vso
» g FRE et - 4 TO_Measuringinput VS0
L s | - ' vso
& T0_Kmemat V50
- sadingAusf 43 1]

+ 4% psse[psse]

o (il reen s b e

000000000000000800000000

Next, select the encoder type, if PO-79=1 (incremental position mode), select "incremental" as the encoder type.
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If P0-79=0 or 2 (absolute position linear mode), select "Loop Absolute Encoder" as the encoder type.

#HiEEE - B0R []
$RIB38 ©  DSS5PPROFIdrive Module 1 4
o TR RS

For the reference speed of the motor, the maximum speed and reference torque can't be checked with
"Automatically apply drive values during operation", need to manually set according to drive parameters. The
reference speed is the rated speed of the motor, and the maximum speed is.

P o |3
| | S f_l
o- iR iR m"
o
g' Y3 AR
4 e G
L]
4
(]
gf
=1
8
o

For the "Data exchange with encoder" section, if "Automatically apply encoder values during runtime" is not
checked, the following configuration needs to be followed: If PO-79=1 (incremental position mode) and the
encoder type is selected as "incremental", the following configuration is required.

By 9 RBEET | e £ Or aes  »
g: [ EtuRennReRaE @
o —=m .
© pERE RN
: Sagisgh
g SHEE: s BrYin B R -
4
]
b1 ] g; o =
R i b S0 - i
IR {8
e e

If PO-79=0 or 2 (absolute position linear mode), if the encoder type is selected as "Loop Absolute Encoder", the
following configuration is required.
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P

Note: 17 bit motor (CS/CM), set increment per revolution=256, number of revolutions=128, the bit in Gx_XIST1
is 9, and the bit in Gx XIST2 is 9. 23 bit motor (TL), set increment per revolution=16384, number of
revolutions=128, the bit in Gx_XIST1 is 9, and the bit in Gx_XIST2 is 9.

Next, proceed with the expansion parameter settings, select the encoder installation type as "on the motor shaft",
and set the position parameters:

=eas
EEs

9
4
4
Q
o
L]

4
3
=
o
9
o
9
4
-
9

The "Enable Follow Error Monitoring" option can be turned off, if checked and the following error is set to be
small, the upper computer is prone to reporting errors when enabling operation.
SR o

:
[<]

i
_000000000000000000000

9. Programming

Instruction AXIS needs to be associated with process object "PositioningAxis_1".

239



M@ e b EARD/EtarY
e

LLd nEsy Eul EL

A T

= B e g G e

B EREE9 s U AT

| Eema

= [P
RS s
| = lmme i s i
B anms
§ e -
e
=i
W e
- v 00|
it (]

Dememan

wew e
Ty ¥

e CLer 1]

In the system block, function block data types can be viewed;

I

T= T oPFT =wll ==t

Compile, download, and go online.
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G F L, EBED8 G u 2
| Main
) EF ] Bkl

AF A =0= 7 = 2

*Main Program Sweep (Cycle)"

When a download message pops up, the CPU needs to be stopped before proceeding with the operation.
5§ A X

em
#®s 1 BE T afF
% & Tny BFTRENERF. HTRTTFR! haEPLC_1”
& - P PR, PhLFEERaYTAE
mm AWE internet BNSEL AR AT
5 F43 3). Bibmillid M mERA 12 W
e A
L htipi comiindustrialzecurity
1 (38 Sz ) MEETHH ST EL Fihfe
Q@ » BREs WR A RE IR THEGE
(] » BftAnERTORE. RERERY 1S ESAEERE] LB LE T RERhGE EEEE
@ BUENTHEOE i 13
<] u B

After downloading, you need to switch back to RUN.

@) eses i
®s o BE L wE
M @ v TOREE AL - hostPLC_ Y
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<l & 1>]

BTN BTN TR
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PLC_1 [CPU 15111 PN] » FEFR » MCPostServo [OB95]

H=F 1B I I TIE s A R AL R T R U
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%Q0.6
*PositioningAxis_
1_Actor_
Interface_
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Interface_

10. Debug

Select the program block, open Main, and enable monitoring. (It is necessary to confirm that the PLC is in the
RUN state).

B 4 SENTIo: « RO IO ST ] ¢ BRRRIR ¢ Mein OFT]

- i = - S

- EREO
i

Enable=1.
MC_ MOVERELATIVE relative positioning instruction.
According to the given data in the following figure, Execute=1 triggers the motion.
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Appendix 8. Use Cases of Message 105+750

1. New project

1) Choose to create a new project, you can modify the project name, and click Create.

® Nimy=E
® dRmuE
® BWsE

» WEHRE

2) Select devices and networks, add new devices, controllers, select the corresponding equipment based on the
PLC model and order number.

TNCRDs¢ swvesy WAzt

il :
T B R
all - e el Ll

EIFENE - CillseniHONGRD:

2. Install GSD files

1) In the "Options" menu, select the command "Manage generic station description files (GSD)".
2)  On the "Installed GSDs" tab, select the storage directory for the GSD files.

3) Select one or more files from the list of displayed GSD files.

4) Click on the Install button. Installing selected GSD files.

5) To create an installation log file, click the "Save Log File" button.

6) All issues that occurred during installation can be tracked through log files.
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7) Click "Close". The system will notify that IO devices from the installed GSD file will be input into the
hardware directory. This process may take a few seconds.

4] BREEXEW
L 2BE®G) ,

| EREMGSD | WEHPH GSD
A3 £ S PROFINE TERE 37 | =
SABZNANE
i3 RE - bt -}
¥ |GSDMLV2 33 Xinje-D55P-20220622.aml_ V233 BE L
<l il I B
—_

3. Assign device IP address and device name

Step 1: Choose online access, Step 2: Choose the Ethernet adapter that connects the computer to the PLC, Step 3:
Click to update accessible devices, accessible devices are shown in step 4 of the figure (assigned IP address and
device name): B
W SRR
th B EIORHE
» [m PLC_1[CPU1511-1 PN]
= ERpamRE
Fe Z2RE
24 BREME
o A4t474R
Eiped =1
» (@ EEHER
» L4 MEEiEHEO
1 ErmEEn
» ) coM[RS232IPP B ESEIRITRAE] MR
~ ] Realtek USB FE Family Controller
| 47 EdElhaANRE | 3 !
_WBTESES
» (@i 57-1500[192.168.8.1]
» (g ds5p [192.168.82) 4
» [ d=5p-20p4 [192.168.8.3]
» [ USB[S7USB] |52}

v w w w w

Assign device IP address.
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After determining the device IP address, Ethernet devices also need to be in the same network segment.

@P MNetwork Connections

4 ‘_Jt.._l‘ » Control Panel » All Control Panel ltems » MNetwork Connections

Organize = Disable this network device Diagnose this connection Rename this connection View status of this connection Change settings of this ¢
"~ | Ethernet = | Ethemet2 ‘h Wi-Fi
= _ Kinje AP 5G _ Network cable unplugged Mot connected
G~ Realtek PCle GBE Family Controll.. | 3¢ @& TAP-Windows Adapter V3 % ol Broadcom 802.11n Network Adap...
0 Ethernet Properties *
Internet Protocol Yersion 4 (TCP/IPvd) Properties >
Networking  Sharing
General
Connect using:
? Realtek PCle GBE Family Chrtroller #2 You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
— for the appropriate IP settings.
| Corfﬁglee |
Thig connection uses the followingdtems: (7) Obtain an IP address automatically
EAClient for Microsoft Netwalks A (@) Use the following IP address:
1? File and Printer Sharing folMicrosoft Networks
IP add = 192 .168 . & 111
95005 Packet Scheduler Acd e
[ rtemet Protocol Version 4 (TCP/Pv) | Subnet mask:
O & Mi ft Network Adapter Muttipl rotocol Default
s Microscft LLDP Protocol Driver e
[ 4 Intemet Protocol Version & (TCP/IPv6) v
s 3 Obtain DNS server address automaticaly
- P (@) Use the following DNS server addresses
k Preferred DNS server:
Description
Transmission Control Protocel/Intemet Protocal. The default Alternate DNS server:
wide area network protocol that provides communication
across diverse interconnected networks.
[ validate settings upon exit
| oK I_(.:ancei | | oK I |_E | |
Assign device name:
- i S PROFINET BEEFT [a
win -
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i 2 Eil
e E
TS |
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Note: After assigning device names to the slave station, they are sorted by device name, not by physical wiring.
F L& WRIZEWIISRA

~ Dm TEEERIE)
1 BRREED
+ | Realtek USB FE Family Controller L.
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4. Add a slave device to the network view and create a network connection with the PLC.
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Open the topology view and connect the network ports. In this case, the PLC network port P1 corresponds to the
servo network port P1.
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Note: The topology view connection should be consistent with the physical network cable connection, otherwise
an error will be reported.

DssP

5.  Set IP address and device name

Device view, select device, properties, Ethernet address, set IP address and device name. Ensure consistency with
online access:

247



d |Dssripssr] ae |§|Eﬂ @ =1 i
S i D NI .
= v DssP o o [~
¥ interface o oxi
* PROFidrive Module_1 o 1 \i
Parameter Access Point o 11
Standard Telegram 111, o 023
o
o
o
o
o
o
o

- EERAEAES 0 i2vE
RIS

- , maz
AR =1 O e BHRE © bt

HidEEst

- RIRE
10 Mg
A

» Port1 X1 P1R] i i |

» fom2a e8] ] WREER T |

RSER + [ T=l o

Shared Device

[u]

<l

Note: The IP address and device name in the device view should be consistent with the IP address and device
name assigned for online access. Inconsistencies will result in an error message. When multiple devices are
connected, the device name and address are uncertain. The device name and IP address can be determined through
online access to a single device via PLC.

6. Add message

Install the GSD file for DS5P in TIA Portal software, then configure 105 and 750 messages in the "Device View",
which are used for axis motion control, additional 750 messages for additional torque setting and torque limiting.
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Create a new process object and configure the axis to be in linear mode.
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Next, select the encoder type, if P0-79=1 (incremental position mode), select "Incremental” as the encoder type.
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If PO-79=0 or 2 (absolute position linear mode), select "Cyclic absolute encoder" as the encoder type.
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For the reference speed, maximum speed, and reference torque of the motor, the option of "automatic application
of drive values during operation" can't be selected. It needs to be manually set according to the driver parameters.
The reference speed is the rated speed of the motor, corresponding to servo parameter U3-05 (unit: rpm). The
maximum speed corresponds to the servo parameter U3-06 (unit: rpm, due to limitations in Botu software, values
greater than 6000 are set to 6000). The reference torque (in N * m) is set to three times the rated torque of the
motor, rated torque corresponds to servo parameter U3-12 (unit: 10mN * m).
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Due to the application of torque mode, "Enable tracking error monitoring" cannot be checked.
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7.  Edit programs

Add the MC-PostServo function block to the program block and enable closed-loop torque control mode in this
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function block, as shown in the figure.
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48 Startup

& Time delay interrupt
& Cyclic interrupt

4 Hardware interrupt

4 Time error interrupt
3 Diagnostic error interrupt
& Pull or plug of modules
38 Rack or station failure
4 Programming error
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Add MC-TorqueAdditive and MC- TorqueRange function blocks.
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The following message appears during download, the CPU needs to be stopped before proceeding with the
operation.
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After downloading, need to switch back to RUN.
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8. Debug
Select the program block, open MC PostServo, and enable monitoring. Set M2.4 to 1.
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Select the program block, open Main, and enable monitoring . (PLC needs to be determined as RUN)
MC-Power function block, Enable=1 enable, enable driver.
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MC-TorqueAdditive function block, torque setting, converting proportional relationship based on the set
benchmark torque. The given value of Value=is the actual torque, in N * m, positive and negative values represent
forward and reverse rotation, respectively. Taking a 400W motor with a rated torque of 1.27N * m as an example,
set the benchmark torque in the process object to 3.81N ' m, the torque corresponding to setting Value=0.06
should be 0.06/1.27=4.7%.
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MC-TorqueRange function block, torque up and down limits, converting proportional relationships based on the

set benchmark torque.
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If the process object is not used, torque control is carried out by directly assigning values to the message, as
shown in step 7, in the device view of the first axis, the address area of message 750 can be seen, among them,
QW44 is the address area for setting additional torque, and QW46 is the address area for setting the upper limit of
additional torque, QW48 is the address area for setting the lower limit of additional torque, and IW20 is the
real-time torque reading.

Taking a 400W motor with a rated torque of 1.27N ' m as an example, a 3-fold rated torque of 3.81N " m, and
Siemens stipulates that 16 # 4000h linearly corresponds to 300% of the rated torque, so 1% rated corresponds to a
given torque of 54.6. Assuming a torque upper limit of 0.635N " m (+50% rated) and a torque lower limit of
-0.762N " m (-60% rated), directly assign values to message QW46=8192, QW48=-9830.

Torque limit is a combination of message limit and internal torque limit that are effective simultaneously. Use
whichever torque limit is small.

254



214072
Tel: 400-885-0136
Fax: (510) 85111290

WWwWw.Xinje.com

) ( I N ] E WUXI XINJE ELECTRIC CO., LTD.
No. 816, Jianzhu West Road, Binhu District, Wuxi City, Jiangsu Province, China
| s
E T E

Wechat ID

255



	►► Confirmation on product arrival
	1 Selection of servo system
	1.1 Selection of servo driver
	1.1.1 Model name
	1.1.2 Description of each part
	1.1.3 Performance specification
	1.2 Servo motor selection
	1.2.1 Model name
	1.2.2 Description of each part
	1.2.3 Axial force and radial force
	1.3 Cable selection
	1.3.1 Model name
	1.3.2 Description of each part
	1.4 Selection of regenerative resistance
	2 Installation of servo system
	2.1 Servo driver installation
	2.1.1 Installation site
	2.1.2 Environment condition
	2.1.3 Installation standard
	2.2 Servo motor installation
	2.2.1 Environment condition
	2.2.2 Installation cautions
	2.2.3 Installation environment
	2.3 Servo cable installation
	2.3.1 Cable selection
	2.3.2 Xinje cable specification
	2.4 Servo driver dimension
	2.5 Servo motor dimension
	3 Servo system wiring
	3.1 Main circuit wiring
	3.1.1 Servo driver terminal arrangement
	3.1.2 Main circuit terminal
	3.1.3 CN0, CN2 terminal
	3.1.3.1 CN0 terminal (5 IN 3 OUT)
	3.1.3.2 CN2 terminal
	3.1.4 Communication port
	3.2 Classification and function of signal terminal
	3.2.1 SI terminals
	3.2.2 SO output signal
	3.2.3 Profinet communication
	4 Operate panel
	4.1 New driver debugging process
	4.1.1 Check cable connections and surroundings bef
	4.1.2 Power on
	4.1.3 Empty shaft test run
	4.1.4 Motor rotation direction
	4.2 Panel and status
	4.2.1 Operating panel description
	4.2.2 Button operation
	4.2.3 Status display
	4.2.4 Status display in each operating mode
	4.2.5 Group U monitor parameter
	4.2.6 Group F auxiliary function parameters
	5 Operation of servo system
	5.1 Control mode selection and switching
	5.1.1 Control mode selection
	5.1.2 Control mode switching
	5.2 Basic function setting
	5.2.1 Jog operation
	5.2.2 Servo enable setting
	5.2.3 Rotation direction switching
	5.2.4 Stop mode
	5.2.5 Power-off brake
	5.3 Position control
	5.3.1 General position control
	5.3.1.1 Electronic gear ratio
	5.3.1.2 Positioning completion signal (/COIN, /COI
	5.3.1.3 Positioning near signal (/NEAR)
	5.3.1.4 Command pulse prohibition (/INHIBIT)
	5.3.1.5 Offset clear(/CLR)
	5.3.1.6 Position pulse deviation
	5.3.1.7 Position command filter
	5.3.1.8 Reference origin
	5.3.1.9 Homing function
	5.3.2 Position control (external pulse command)
	5.3.2.1  External position mode
	5.3.2.2 Internal position mode setting
	5.3.2.3 Position segment 1 to 35 parameter setting
	5.3.2.4 Change step signal (/CHGSTP)
	5.3.2.5 Skip present segment signal (/ZCLAMP)
	5.3.2.6 Set segment through communication
	5.3.2.7 Motion start signal (/MRUN)
	5.4 Speed control
	5.4.1 Speed mode general control
	5.4.1.1 Soft start
	5.4.1.2 Zero clamp (/ZCLAMP)
	5.4.1.3 Speed reach signal (/V-RDY)
	5.4.1.4 Speed command filter
	5.4.2 Speed control (internal speed)
	5.4.2.1 Internal speed mode
	5.5 Speed control (pulse frequency command)
	5.5.1 Torque control (internal setting)
	5.5.1.1 Internal torque command
	5.5.1.2 Internal speed limit of torque control
	5.5.1.3 Speed reach signal output (/VLT)
	5.6 Absolute value system
	5.6.1 Absolute system setting
	5.6.2 Replace the battery
	5.6.3 The upper limit of turns
	5.6.4 Read absolute position by communication
	5.6.5 Clear multi-turn
	5.6.6 Zero calibration of absolute encoder
	5.6.7 Homing application
	5.7 Auxiliary functions
	5.7.1 Anti-blocking
	5.7.2 Torque limit
	5.7.3 Speed limit
	5.7.4 I/O signal distribution
	5.7.4.1 Input terminal distribution
	5.7.4.2 Output terminal distribution
	5.7.5 Output terminal function
	5.7.5.1 Servo ready output (/S-RDY)
	5.7.5.2 Rotating detection output (/TGON)
	5.7.5.3 Same speed detection (/V-CMP)
	5.7.5.4 Warn output (/WARN)
	5.7.5.5 Alarm output (/ALM)
	5.7.5.6 Encoder Z phase output (/Z)
	5.7.5.7 User-defined output signal
	5.7.5.8 Other SO terminal function
	5.7.6 Input terminal function
	5.7.6.1 Proportion action command (/P-CON)
	5.7.6.2 Alarm reset (/ALM-RST)
	5.7.6.3 Other SI terminal function
	5.7.7 Overload protection time limit curve
	6 PROFINET Bus communication 
	6.1 PROFINET overview
	6.2 Message overview
	6.2.1 Supported message
	6.3 Message 111 Function Introduction
	6.3.1 Overview
	6.3.2 FB284 Function Block Pin Introduction
	6.4 Operating condition
	6.4.1 The P group parameters involved in the drive
	6.4.2 FB284 Function block pin Settings
	6.5 Packet 111 Indicates the relative and absolute
	6.5.1 Positioning motion trajectory generation
	6.5.2 Positioning motion trajectory generation
	6.5.3 Continuous position assignment
	6.6 Message 111 continuous operation mode (runnin
	6.7 Message 111 homing function
	6.7.1 Homing motion function
	6.7.2 Homing mode function
	6.8 Message 111 set homing position
	6.9 Message 111 jog running at the specified speed
	6.10 Message 111 jog running at specified distance
	6.11 Switch between the message 111 function modes
	6.12 PROFINET status word, control word details
	6.12.1 Address of the receiving/sending area of me
	6.12.2 Address mapping
	6.12.3 Enable control word (STW1:16#406h→16#40Fh o
	6.12.4 Speed point control word (forward point STW
	6.12.5 Homing control word (STW1：16#40Fh→16#C0Fh o
	6.12.6 Communication failure reset and activate th
	6.12.7 Absolute/relative positioning motion contro
	6.12.8 Message 111 Enables the state machine test 
	7 Parameter reading and writing function
	7.1 Parameters
	7.2 Parameter specification
	7.2.1 Global parameter variable
	7.2.2 Drive object/axis specifies parameters
	7.3 Basic mode parameter access
	7.3.1 General
	7.3.2 General Features
	7.3.3 Drive object access mode
	7.3.4 Parameter request/parameter response
	8 Example of configuring the IRT mode
	8.1 IRT project configuration
	9 Application example of message 3/102
	9.1 S7-1500 PLC message 3 configuration setting
	9.1.1 Configuration setting 
	9.2 Message 3+750 torque limiting and read functio
	9.3 Example of message 105+750 
	9.3.1 The message 105+750 torque mode setting
	10 Servo gain adjustment
	10.1 Overview of servo gain adjustment
	10.1.1 Overview and process
	10.1.2 The difference of these adjustment modes
	10.2 Rotary inertia presumption
	10.2.1 Overview
	10.2.2 Notes
	10.2.3 Operating tool
	10.2.4 Operation steps
	10.3 Fast adjustment
	10.3.1 Overview
	10.3.2 Fast adjustment steps
	10.3.3 Rigidity level corresponding gain parameter
	10.3.4 Notes
	10.4 Auto-tuning adjustment
	10.4.1 Overview
	10.4.2 Notes
	10.4.3 Operation tools
	10.4.4 Internal instruction auto-tuning step
	10.4.5 External instruction auto-tuning steps
	10.4.6 Related parameters
	10.5 Manual adjustment
	10.5.1 Overview
	10.5.2 Adjustment steps
	10.5.3 Gain parameters for adjustment
	10.6 Adaptive adjustment
	10.6.1 Overview
	10.6.2 Notes
	10.6.3 Operation steps
	10.6.4 Inertia mode and related parameters
	10.6.5 Recommended inertia ratio parameters
	10.6.6 Adaptive parameters effect
	10.6.7 Invalid parameters when adaptive effective
	10.7 Vibration suppression
	10.7.1 Overview
	10.7.2 Operation tools
	10.7.3 Vibration suppression (Panel)
	10.7.4 Vibration suppression (PC software)
	10.7.5 Vibration suppression (manual setting)
	10.7.6 Vibration suppression (easy FFT)
	10.7.7 Notch filter
	10.8 Gain adjustment
	10.8.1 Model loop control
	10.8.2 Torque disturbance observation
	10.8.3 Gain adjustment parameters
	10.8.4 Gain switch
	10.9 Gain adjustment related solutions
	10.9.1 Load shaking
	10.9.2 Vibration
	10.9.3 Noise
	11 Alarm
	11.1 PROFINET related communication alarm
	11.2 Driver alarm
	Appendix 
	Appendix 1. Group P parameters
	Appendix 1.1 Functional parameters of group P
	(1)P0-XX：
	(2)Parameter P1 group
	(3)Parameter P2 group
	(4)Speed control parameter P3 group
	(5)Internal position parameter P4 group
	(6)Signal parameter settings P5 group
	(7)Signal parameter settings P6 group (some parame
	(8)Communication parameter settings P7 group (curr
	(9)Parameter P8 group
	(10)Parameter PA group
	Appendix 1.2 Functional parameters of group F
	Appendix 1.3 U group monitoring parameters
	U0-XX
	U1-XX
	U2-XX
	U3-XX
	U4-XX
	U5-XX
	Appendix 2. Analysis of Common Usage Problems
	Appendix 3. General debugging steps
	Appendix 4. Common mode parameters of servo
	Appendix 4.1 Basic general parameters
	Appendix 4.2 Common parameters of internal positio
	Appendix 4.3 Common parameters for internal torque
	Appendix 4.4 Common parameters for internal speed 
	Appendix 5. Torque speed characteristic curve
	Appendix 6. Use cases of message 111
	Appendix 7. Use Cases for Message 3/102
	Appendix 8. Use Cases of Message 105+750

