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Basic explanation

Thank you for purchasing Xinje DS5F series servo driver products.

This manual mainly introduces the product information of DS5Keseservo 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 sugible 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: 400885-0136
Fax: 051685111290

. Address: Floor 4, building 7, creative industry park, NaD, DiCui Road, Wuxi City
Postcode: 214072

WUXI XINJE ELECTRIC CO., LTD.  Copyright

Without explicit written permission, this material and its contents shall not be copied, trans
or used, and the violator shall bable for the losses caused. All rights providadthie patent
license and registration including utility module or design are reserved.

Jan. 2019




Safety Precautions

Be sure to review this section carefully before use this protfuptrecondition of security, wire
the product cosctly.

Before using this product, please read this part carefully and operate after fully underst
the use, safety and precautions of the product. Please connect the product correctly
premiseof 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 dangeotRer unmentioned matters, please
follow the basic electrical operation rules.

A\

When used incorrectly, there may be danger, moderate injury or minor injun

/= \ Caution property loss.

When used incorrectly, it may cause danger, persosahtt@és or serious injuries

» DaNger  »s well as serious property losses.

!\ Attention to Product Confirmation

1" Do not install damaged drives, drives that lack spare parts, or drives whose models do not
requirements.

/3N Installation Notes

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

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

3. Do not touch the conductive part of the product directly, which may cause misoperati
malfunction.

/7N Cautions for wiring

1. Please connect AC power to LN or L1/L2/L3 or R/S/T on the dedicated power terminal
driver. Do not connect the output terminals U, V, W of the driver to the-fiitvage power supply,

2. Please connect the ground wire correctly. Poor groundingcaase electric shock. Please
2mn? 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, gease ensure that the encode line, power line is loose, do not tighten, lest cable dan




)\ Operation Cautions

1. Do not touch the rotating part of the motor after the driver is running. There is a danger of inj
2. Please pay attention to thettas of the motor once, do not connect the motor with the madg
there is the possibility of injury.

3. After connecting the machine, please set the appropriate parameters before running, oth
may cause the machine out of control or failure.

4. In operation, do not touch the radiator, there is a risk of scald.

5. Under powepn condition, do not change the wiring, there is a risk of injury.

6. Do not switch power frequently. If you need to switch power many times, please control it of]
minutes.

\ Maintenance and inspection

1. Do not touch the inside of servo driver and servo motor, otherwise it may cause electric shog
2. When the power is started, it is forbidden to remove the driver panel, otherwise it may causq
shock.

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

=

. Wiring attention

1. Do not cross the power line and the control signal line from the same pipeline, nor tie them {
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 usestratiied wire and multiore
stranded integral shielding line. For wiring length, the longest sigpat line is 3 meters and th
longest PG feedback line is 20 meters.
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33 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 t
specified model?

Please confirm according to the nameplate of servom
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 cliecklamage 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 thi
servomoor and the paramet&t3-00 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
1.1.1Model name

DS5G -2G PG - PTA

Display|  Product name J l— Cigley]  EMETIE DS
T Communication
DS Servo driver encoder
- Rated output
Display power
Display| Product series oP1 100W
5K Standard oP2 200W
0P4 400W
Display | Rated input voltage oP7 750N
2 AC220v 1P5 1.5KW
4 AC380V 2P3 2.3KW
2P6 2.6KW
3P0 3KW
1.1.2Description of each part
== R3232 port

== multi-function
terminal

power supply e 1

maotor wiring s

regenerative resistor w3

11 [« cncoder interface

1.1.3Performance specification

Servo unit

DSXK series servo drive

Applicable encoder Standard: 1bit/23-bit communication encoder

DSH -21 Pi -PTA: Single/three phases AC22@0V, 50/60Hz
[single phase AC20Q40V 5060Hz is used for less than 1.5KW
(excluding 1.5KW);

Three phase AC20240V 5060Hz is recommended for 1.5KW and

Input power supply above.

(if single-phase power supply, please connect it to RTaratherwise, the
parameter memory will be affected in case of power failure)

DSH -41 Pl -PTA: threephase AC340 420V, 50/60Hz

Control mode

Threephase fullwave rectifier IPM PWM control sinusoidal current
drive mode

Using Using
condition | temperature

-100 +403




Storage 20 +603
temperature

SOOI Below 9Q RH (no condensation)

humidity
Vlb_ratlon 4.9m/@
resistance
Structure Pedestal installation

1.2 Servo motor selection

1.2.1Model name

MS5ST 80STET C S02430B Z-20P71 S01
Name Inertia J L Name| Design number
— 01 standard
MS5S Low inertia SOz | SmarAviaton Plug

Type

MS5G | Middle inertia|
MS5H High inertia

Name| Rated powetKW)

Nggqe Se:(t) nun:ber oP2 0.2
% = seat oP4 0.4
sea oP7 0.75

Name| Product name
ST | Sine drive moto

Name| Voltage level
2 20V

Name| Product name 4 380V

empty No oil seal
E With oil seal

Name| Poweroff brake

Name| Encoder type Empty without

C Magnetic encoder Z with

T Photoelectric

encoder
Name Shaft

Name| Encoder accuracy A No key

S | Single circle17-bit Name| Rated torquéNm ) | Rated speeftpm) B With key

M Multi-circle 17-bit 00630 0.637 3000

U Single circle23-bit 01330 1.3 3000

L Multi -circle 23-bit 02430 2.39 3000

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



M&S:- 60CS 30BZ 1L 2

M&S OP4
Name| F@®d [T Rated

Series Inertia power power
0oP1 100w 1P8 1.8KW

MS6S Low inertia
0oP2 200w 2P3 2.3KW

MS6H High inertia
OP4 4000 3P0 3.0KW

0oP7 750V 4PA 4.4KW

Display | Base No 0P8 | 850W | 5P5 | B5.5KW
40 40base 1P5 | 15KW | 7P5 | 7.5KW
60 60 base
80 80base Name| Voltage level
100 100base > 220V
130 130base 4 380V
180 180base

Name| Motor connector

Name| Encoder type 1 AMP plug

C Magnetic 2 Aviation plug
T Photoelectric 3 Connector
(for 1P67)
Name Encoder bit
S | Single turnl7bit Name Brake
M | Multiturn 17bit / No brake
U | Single turn23bit 4 With brake
L Multi turn 23bit
Name Motor shaft
Name| Rated spee(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: Currently, only the combination of CS, CM, TL, and T is available for encoder type selection!
Standard type 1 refete an Ampplug of 80 flanges and below
Standard type 2 refers to a small aviation mtg0 flanges and below.



1.2.2Description of each part

Encoder

N

1.23 Axial force and radial force

radial direction

axial direction

Output Shaft (Drive Shaft)

Baseno.| 40ST | 60ST| 80ST | 100ST | 110ST | 130ST | 180ST| 220ST/265ST
Q’r‘(':a; 54N | 74N | 147N | ©2 00 250N | 300N | 400N O500N
Radial

force 78N | 245N | 392N | 500N | 500N | 600N | 800N 1000N

1.3 Cable selection

1.3.1Model name

A Encoder cable




CRSPfr ¢

-02

Display Cable type Display| Length(M)
CcP Normal 03 3
CPT High flexibility 05 5
08 8
Display Plug type 12 12
SP 9-core amp plug Display|  Plug type 16 16
SW 7-core aviation plug M No battery box 20 20
SL 15-core aviation plug B | With battery bo
SC | 10-core small aviation plug BM | With battery bo
ZDL Full-sized aviation plug
A Power cable
CML 15 MO03
Display Cable type ——,_ —I_— Display | Length(M)
CM Normal 03 3
CMT High flexibility 05 5
08 8
DEFEY Pl igfpe2 | Display| Cable type
P 4-core amp plug Display | Diamete(mn?) M ’\g—iggzte'f
w b-COI’:\’Vi\;a:itf:‘pr:ﬁ(l)“Tsm_aﬂ_ 07 0.75 Empty | Optical encode)
L 4-core small aviation plug 15 15
XL [ 4-core medium aviation plug 25 25
D O terminal 60 6

>

Brake cable explanation

0 For 80 and below flange motors with suffix SGhe brake cablamodel shall be selected:
CB-P03-length (common material) / CBPO3-length (high flexible material).

0  Suitable for 750W anddbow motor with suffix S02: CMBIWO07-M-length.

0 For the MS5G 130 flangemediuminertia brake motor, the cable shall be seleatézhrated
power cable and brake cable type.

0  Thestandard wiring length of Xinje is 2m, 3m, 5m, 8m, 10m, 126m and 20m.

1.3.2Description of each part

A Encode cable

(1) Pin cfinition of encoder on servo driver side

Connector appearance

Pin definition

Definition

5V

GND

/

/

485+

485

(2) Cable connection of encoder on motor side




Connector pins

Pin definition

Definition

Z
o

Suitable model

Battery +

Battery-

Shielded cablg

485+

485

/

5V

GND

OO |NO|UO|A~|W|N |-

/

MS5-40, 60, 80 flange
-S01 motor
MS6-40, 60, 80 flange B1
motor

© 0

®© 00
®© 0

Definition

Z
o

Shielded cable

Battery +

Battery-

485+

485

5V

N[O O~ |W(N|F

GND

MS5-40, 60,80 flange
-S02 motor
MS6-40, 60, 80 flange B2
motor

© 0

O ONE)
®© 0

No. Definition

o

GND

Battery +

Battery-

485A

485B

5V

N0~ |WIN|F

Shielded cable

MS6-40, 60, 80 flange B2
motor

OL o

1
a 2
3
4

SrTo

1

7

front outgoing

1

No. Definition

o

5V

GND

Battery +

Battery-

485 A

OO~ IWIN|(F

485 B

7 shielded cable

40, 60, 8Glange B3 motor

Definition

Z
o

Shielded cable

/

485

485+

/

GND

Battery-

N[OOI~ [WIN (P

5V

9 Battery +

110 and above flange

motor (not include 130

flange medium inertia
motor)

Connector pins

Interface definition

Suitable model




Z
o

definition

/

5V

GND

485+

485

130 flangeMS5 medium

© 0600 Battery+

inertia motorandMS6

Battery -

motor

/

©®@

®

©
olo(N|lo|u|~|w|N (P

/

=
o

Shielded cable

Battery box description:

1) The encoder including the cable definition of battery +, batiefpr the absolute motor, and

the nonabsolute motor cable has no such pin.

2) Only the cable of absolute value mdtas external battery box, which containsGV/&.7Ah
large capacity battery, and has the function of replacing batteries when powdrecusing life is
more than two years. Please refer to chapter 5.7.2 change battery.

A Power cable

(1) Pin definitionof power cable on servo driver side

Pin definition .
Connector color EERTHET suitable model
brown U
black \Y
blue W MS5all seriesMS6B1, B2 motor
yellow PE
green
color definition
red U
white \/
black W MS6seriesB3 motor
yellow
PE
green
blue BK+
brown BK-

(2) Power cable connection on motor side

Connector pins Pin defmmgq — Suitable model
No. Definition
1 U
2 ! 2 W 40, 60, 80 flange
1 3 \Y -S01B1 motor
4 PE
_ No. Definition 40, 60, 80 flange
E ; :E -S01B1 motor brake




No.

Definition

PE

U

V

w

BK+

OO~ WIN|F

BK-

40, 60, 80 flange S02 motor

Definition

U

\Y

W

PE

40, 60, 80 flange B2 motor

Interface definition

No.

Definition

Suitable model

PE

U

\Y

MS5-130 flange medium motavith

wW brake MS6-100, 130 flange motor with

BK+

BK-

©)

®

©)
N[0~ WIN|EF

/

brake

Definition

U

W

Vv

40, 60, 80 flange B2 brake motor

PE

BK+

BK-

Blo]
v— ]

[

(WO

reverse outgoing

1l

front outgoing

Definition

w

V

U

40flangeB3 motor

PE

BK+

BK-

1

Definition

U

Vv

w

60, 80 flangeB3 motor

PE

BK+

B
front outgoing reverse outgoin

mmhwmpgmmhwwn—\gmmhwwpg

BK-

Brake pins:

The cable including BKin is used for the brake motor. The cable of thelmake motor has no BK

pin.




1.4 Selection of other accessories

1.4.1Selection of regenerative resistance

When the servo motor is driven by the generator modg@awer returns to the servo amplifide,

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 consue the regenerative power.

The servamotor driven by regenerative (generator) mode is as follows:
U The deceleration stop period during acceleration and deceleration operation;
U Running vertically and axially;
U When the external load drives the motor to mtat

Servo driver model Regenerativeasistance connection terminals

(1) Using builtin regenerative resistance, short P + and D terminals, P

C are disconnected.

(2) Use external regenerative resistance, connect regenerative registBr
+ and C terminals, remove P + and D short wiring;2B0= powervalue,
P0-26 = resistance value.

Note: if software version UR7 < 3700, the parameter 2@ should be se
The value of 0 is for the builh resistance to take effect, and the valu# of
for the external resistance to take effect.

It no needs to set@P24 for the firmware version UB70 3 7, Quét keep
default value.

DS5AAPIPTA

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

External regenerativg External regenerative
Servo driver model Rmin resistance resistance
(Not less than this value (Recommended (Recommended powe
resistaice value) values)
Bi?ﬁiﬁgﬁim 50q 50400 q Above 200W
ngﬁggim 40q 40-400q Above 500W
DS5K-21P5PTA
DS5K-22P3PTA 25q 25-4§0q Above 1000W
DS5K-22P6PTA
DS5K-43PGPTA 55q 55¢75q Above 1000W
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 Iinoit teiiess

than the lower limit when choosing the type.

(2) When wiring, please use higemperature flameetardant wire, and the regenerative resistance
surface can not contact with the wire.



2 Installation of servo system
2.1 Servo driver installation

2.1.1Installation site

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

U Do not use this product near corrosive and flammable gas environments such as hydrogen sulfide,
chlorine, ammonia, sulfur, chlorinated gas, acid, alkali, etc.

U Do not install in high temperature, humidity, dust, metal dust environment;

U  No vibration place.

2.1.2Environment condition

ltem Description
Use ambient temperature -10~4G
Use ambient humidity -20~90%RH (no condensation)
Storage temperater -20~6G
Storage humidity -20~90%RH (no condensation)

2.1.3Installation 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 draeinstalled side by side in the
control cabinet (hereinafter referred to as "when installed side by side").

above 50mm

Y9 __

|

above @'LEE

30mm
above 50mm
above 10mm above 10mm

A Servo Drive Orientation

Install the servo drive perpendicular to the wall so the front panel containing connectors faces outward.
A Cooling

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

A Sideby-side Installation

When install servo drives side by side as shown in the figure above, make at least 10mm between and
atleast 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.

A Environmental Conditions in the Control Panel

Servo driver working ambntTemperature:10~403
Humidity: 90%RH or less

5

5



Vibration: 4.9m/3$
Condensation and Freezing: None
Ambient Temperature for Loagerm Reliability: 50C maximum

5

2.2 Servo motor installation

MS series servomotors can be installed either horizontally or vertically. The servickEthe
servomotor can be shortened or unexpected problems might occur if it is installed incorrectly or in an
inappropriate location. Follow these installation instructions carefully.

CAUTION

1 The end of the motor shaft is coated with antirust. Eeifestalling, 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

2.2.1Environment condition

When used in places with water droplets or oil droplets, the protedtmt @an 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

—

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

Item Description
Use ambient temperature -103 ~4® (no freeze)
Use ambient humidity 20%~90%RH (no condensation)
Storage temperature -203 ~6(3
Storage humidity -20%~90%RH (no condensation)
Protection level IP65




2.2 2Installation cautions

Item

Description

Antirust treatment

p Before irstallation, please wipe the "rystoof agent" of the extension el
of the servo motor shaft, and then do the relevaripnesif treatment.

Encoder cautions

p It is forbidden to impact the extension end of the shaft during installe
otherwise the iternal encoder will be broken.

-y
e
L~ 2
PG
.

1

I

P When the pulley is installed on the servo motor shaft with keyway
screw hole is used at the end of the shaft. In order to install the pulle
doubleheaded nails are inserted into the screw holes of the diaifyasher i
used on the surface of the coupling end, and the pulley is gradually locke
the nut.

p For the servo motor shaft with keyway, use the screw hole at the end

shaft to install. For shaft without keyway, friction coupling or similathuds
are used.

P When the pulley is dismantled, the pulley mover is used to prever
bearing from being strongly impacted by the load.
P To ensure safety, protective covers or similar devices, such as p
installed on shaft, are installed in théating area.

P When installing the servo motor, make it conform to the centering acc
requirement shown in the picture below. If the centering is inadequate, vib
will occur, and sometimes the bearing and encoder may be damaged.
installing the coupling, please do not directly impact the motor shaft, othe
the encoder installed on the opposite side of the load shaft will be damage

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

Centering I
T— .
B L~ The maximum and minimum deviations a
) less than 0.Bmm (rotated with the coupling
 Mmeasured at four locations in a circle.
Installation p Servo motor can be installed in horizontal or verticaladios.

direction




When using in places where water droplets are dropping, please use it
basis of confirming the protection level of servo motor. (except for
shaftthrough part) When oil droplets will drip into the shtitough pat,

please specify the servo motor with oil seal.

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

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

P Please use the oil seal to keep the splash of oil droplets in good conditic
P When the servo motor is installed vertically upward, please pay attentic
to oil accumulation on thépl of the oil seal.

p Do not "bend" or apply "tension" to the wire, especially the core ol
Stress state of cabl¢ signal line is 0.2mm or 0.3mm, very thin, so when wiring (using), do not 1

it too tight.
Iltem Description
Processing o] For the connector part, please pay attention to the following items:
ConnectoPart P When connecting the connector, please make sure that there is no forei

matter such as garbage or metal sheets in the connector.

P When connecting the connector to the servo mdtis necessary to connec
the connector from the side of the main circuit cable of the servo motor firg
the grounding wire of the main cable must be connected reliably. If one sig
the encoder cable is connected first, the encoder may fail dioe potential
difference between PE.

P When wiring, please make sure that the pins are arranged correctly.

p Connectors are made of resin. Do not apply shock to avoid damaging th
connector.

P When carrying out the operation under the condition that the cable rema
connected, it is necessanydrasp the main body of the servo motor. If only t
cable is seized for handling, it may damage the connector or pull the cable
p If bending cable is used, full attention should be paid to the wiring opera
and stress should not be applied todbenector part. If the stress is applied
the connector part, the connector may be damaged.

2.2.3Installation environment

i Do not use this product near corrosive and flammable gas environments such as hydrogen sulfide,
chlorine, ammonia, sulfur, chlorted gas, acid, alkali, salt, etc.

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

0 A place away from heat sources such as stoves;

U Do not use motor in enclosed environment. Closed environment vdlkdehigh temperature and
shorten service life of motor.



2.3 Servo cable installation

DS5 series servo motor adopts communication encoder, which may cause uncertain influence due to
improper use and environmentattars. When installing power cabdnd encoder cable, please pay
attention to the following instructions.

2.3.1Cable selection

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

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

If the cable is used in generatcasions, please select the cable from rothenufactures (2.3.2
specifications of Xirg cable) in strict accordance withetspecifications given by Xiaj If the cable is

used in unconventional occasions, please select the cable according to the actual working conditions to
be superior to thexisting specifications of Xirg.

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
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 iy liketause 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 cableliameter depends on the current condition of the motaref@dy, the wire
diameter isl/10 of the maximum current of the motor. For example, the maximum current of
the motor is 68, and the wire diameter of 6nins selected

In case of interference, it is necessary to separate strong and weak currerdoihmeaded

to separate power ke from encoder cable and signal cable

Ensure the correct grounding of servo driaed servo motor. The groundimnesistance is not

more than 4 , and the groundm.dtisdeeommdnded to useddr e t han
angle galvanized steel or 40mm didereyalvanized steel pipe;

If the customemakes the wire by himselthe calte specification please refer to chapter

2.3.2 Xinje cable specificatighe welding reliability shall be ensured when making the wire

to avoid false welding, bridge connectiomrong welding, missing welding, etc., and the
continuity of both ends of the cable can be tested after the welding is completed.

B

5

2. In unconventionadccasions, the following itenshall be noted:
(1) Occasions of dragging and bending cables

Do not bendhe 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 afteohgterm bending. Small power motor (motor below 80 flange) with its own
cable camot be used for cable movement.

When using cable protection chaitegse ensure that:

The bending radius of the cable is more than 10 times of the outer diameter of the
cable; The wiring in the cable protection chain shall not be fixed or bundled, only the two
immovable wireendin the cable protection chastall be bound and fixed;

Do not twist the cable;

The duty cycle in the cable protectiohain shall be less than 60%;

Do not mix the cables with too big difference in appearance. The thin wire will be broken
by the thick wire. If it is negssary to mix the wiringpartition device is arranged in the
middle of the cable.

B



End of
cable

(2) Greasy and humid occasions
. It is recommended to select cable with aviafihug as connector instead of AMinterface
cable.
It is necessary to make cospending protection (glass gluegulating cloh binding, etc.) for
the used ANP 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 equment shall be grounded separately.
Reasonable wiring. Such as separation of strong and weak current cables.
., Use méal shielding layer to shieldadd magnetic ring to the encoder cable to resist
interference.

(4) Low / high temperature
Select cables (sp&l cables) that meet the use conditions.

2.3.2Xinje cable specification

1. Material composition of Xig cable
Cross section of cable (encoder, power cable), corresponding introduction of wire skin material, wire
diameter, wire core material shieldingterial, ¢c.

shield sleeve material PVC

insulation material PVC insulation material PVC

ellow wire is ground wire: same to ) ) .
¥ d Wire diameter material: bare copper

other wire diameter or smaller
Unit: mm2&AWG

normal power cable

Nonwoven wrap, overlap=20% High quality NBR mixed
. special mixed PVC high flexible
Filling: cotton thread or others
yellow wire is ground wire: same to ° Wire diameter material: bare copper
other wire diameter or smaller Unit: mmZ8AWG
high flexible power cable

shield sleeve material PVC

insulation material PVC Weave 1. density >88%

ed black wire di ter 0.3mm?2
r ACK Wire diameter .amm 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 or others

twisted pair 0.2mm? bare copper wire

insulation material PVC

2. Cable diameter specification

high flexible encoder cable

shield sleeve material: oil resistance PVC

Weave 1. density >=88%

2. material; tinned soft tin wire

Nonwoven wrap, overlap=20%

encodercablediameter

power cable diameter

length flange

type

whole

(mm) separate(mny)

type

whole
(mm)

separate(mny)

80
flange
and
below
110, 130
flange

with/withoul
battery box

5.8/6.4

6.2/6.7

180
flange
2.9KW,
3KW
180
flange
above
3KW

20m

high flexible

3P*0.2mm2

6.2

norméa/high
flexible

7.2[7.0

4*0.75mm2

normal/high
flexible

9.4/9.6

4*1mm?2

normal/high
flexible

11.4/11.

4*2mm?2

normal/high
flexible

14.5/15.

4*6mm?2

220
flange
22KW

and
below

32KW
45KW

high flexible

7.9 4P*0.2mm?

normal

19.8

4*10mm?2

normal

20

3*12mm#1*4mm?2

normal

29

3*30mm#1*16mm?

180
flange
and
below

normal
25m,
30m

high flexible

7.8/6.42P*0.2mm#1P*0.34mm

220
flange

high flexible

7.9 |3P*0.2mm#1P*0.4mm?2

3. Cable performance specification

Performance

Normal cable

High flexible cable

Ordinary temperature
resistance

-203 ~803

-203 ~8(

Encoder cablevithstand
voltage

1000V/min

1000V/min

Power cablavithstand
voltage

3000V/min

3000V/min

Bending

Mobile radius

Travel ;. 10m 7.5*D
TravelO 1 0 r0*D

Travel . 10m 7.5*D
TravelO 1 0 m0*D

installation|  Bending

resistance

mi
mi |

Travel 10m O1
TravelO1 Qm O2

11 Travel . 10m GB million
I times




times TravelO1 Q m O50onmi
times
Fixed Bending 5*D 5*D
installation radius

Note: D repesents the finished product cadlameter.




2.4 Servo driver dimension

A DS5K-20P1PTA, DS5K-20P2PTA, DS5K-20P4PTA Unit: mm
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A DS5K-43PGPTA Unit: mm
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2.5 Servo motordimension

A 40 series motor installation dimensions  Unit: mm

N~
e g —
g © § OS0( ——
og § 4 ||15.5 i
0 2.5 _110
6.2-01 |2580|. 5
= Inertia
Motor model With
Normal brake level
MS5S40ST-Cl 00330 1-20P1S01/S02 89.5 119 ir';g;’tvia
<
[ Jo.06A]—= [ — g F( S
Z@#ﬂo.ou ] m t‘j% g MWQ T >
o: [e0] /
e | ;
A | : \
e R
| 3 =
Oljonl= o 25 LA |
zM Q'b G40
77
6.2
L] Inertia
Motor model Normal With level
brake
. o High
MS6H-40C 30BI 1-20P1 91 122.9 . ;
inertia
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6.2
e Inertia
Motor model Normal With level
brake
5 . High
MS6H-40d 30Bi 3-20P1 79.4 112 S
Inertia
A 60 seies motor installation dimensions Unit: mm
. EYE
T 1 - @\ 4
o 2 S | |
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L0 Y 3000, 5.8 LA a60
0
1194
LAH Inertia
Motor model Normal With level
brake
MS5S60STECI 00630 1-20P2S01/S02 79 114 Low
MS5S60STECI 01330 1-20P4S01/S02 99 134 inertia
MS5H-60STECI 00630 -20P2S01/S02 91 126 High
MS5H-60STECI 01330 -20P4S01/S02 111 146 inertia
MS-60STET0133620P4D01 145 189 -
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. JOIBHTA %
clc g
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AA [Telk | _
271 &)
M5 1 @l
%
- A
LAH
Motor model With Inertia level
Normal
) . brake
MS6H-600 30Bi 1-20P4 119 151 High inertia
MS6S60d 308l -20P4 107 139 Low inertia




| MS6H-600 30BI 1-20P2 | 90

| 121 | Highinertia |

90.55

~1 A 61.75
[LJoos A} vmm
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A-A l\oﬁﬂo.ozA L E—gg
'l e § § -
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LAH
Motor model With Inertia level
Normal
3 ) brake
MS6H-600 30BI 3-20P2 76.4 99.2 Hiah inertia
MS6H-60TL30B 3-20P2 76.4 99.2 9
MS6S/H60d 30BI 3-20P4 984 121.2 -
A 80 series motor installation dimensions  Unit: mm
| Hl
© 2 =)
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Kenile);
Ol —
N~ 8[ —
©e 2] 25 !
N\ /
C&?E%OC% 500 53 8. LA
15,5-0,1
LA+ .
Inertia §
Motor model N | With Ievrell Series
orma brake
MS5S80ST-CI 0 2 4 20P7301/S02 107 144 Low
MS5S80ST-CI 0 3 2 20PD301/S02 128 165 inertia
MS5H-80STC 1 02 @ I-20P2S01/S02 119 156 High MS5
MS5H-80ST-C T 0 3 2 20PB301/S02 140 177 inertia series
MS-80ST-T 0 2 4 320071 150 199
MS-80ST-T 0 3 5 220R7I 179 219
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~fo | IR ES
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o Q olwl
z@k ol ¥h¥
3 3 1
.155 | R LA
LAH
Motor model With Inertia level
Normal
) . brake
MS6S80d 30Bl [-20P7 117 150 Low inertia




MS6S80d 20Bl [-20P7 127 160
MS6H-800 30Bi 1-20P7 124 157 High inertia
MS6H-800 208Bi | -20P7 149 182 9
99.25
67.05 | 4-
_| |0.06 A)—— ]‘%‘%’[ ’H_f*i-n
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[ #]0.02]A] ? 3
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353* 18
ElZo A LA
LAH
Motor model With Inertia level
Normal
brake
MS6S-800 30Bl 3-20P7 107.1 132.1 | Low inertia
MS6H-800 30BI 3-20P7 107.1 132.1 | High inertia
MS6S-800 30BI 3-21P0 117.6 142.6 | Low inertia
MS6H-80d 30BI 3-21P0 134 159 High inertia
A 100 series motor instation dimensions Unit: mm
139.5
92.5
e e
aE 18
S orown RS
o 8
e Bl ——
s 32| i L
|
5 12
[O]%006 A} 45 154.5
<A
LAH
Motor model With Inertia level
Normal
brake
MS6S100d 30B2-21P5 154.5 183 Low inertia

A 110 series motor installation dimensions

Unit: mm




LA
LAH .
Motor model : Inertia level
Normal |With brake
MS5S110STFCI 0323d 1-21P0GS01 157 205
MS5S110STFCI 04830 1-21P5S01 166 214
MS5S110STFCI 06030 1-21P8S01 181 229 | Low inertia
MS5S110SFTL0323d 1-21PGS01 157 205
MS5S110SFTL0483d 1-21P5S01 166 214
MS-110SFTL0603d 1-21P8S01 181 229
MS-110SFT04030B21P2 157 205 -
MS-110STFT05030B21P5 166 214
ﬂ B
o | 7]0.02 ; o
- i — = Ig
~ A ! i ~| =
o e N | O
E n C—
2.1 o : _
© 39.5 _—
M5« 15 B 455 —————— | L
%@ | i
|| Jo05][A s 10 A é 110
15.5 ' 5
LAH
Motor model With Inertia level
Normal
brake
MS6G-110CS 308Bi 2-21P5 132.5 - Medium
Inertia

4- 9
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A 130 series motor installation dimensions

Unit: mm

2 | u
40 H
5 LB ——
5700.5 LA al30
LAH
Motor model With LB Inertia level
Normal
brake
MS5G-130STECI 05415 1-20P8S01 117.5 | 147.0
MS5G-130STECI 06025B21P5S01 122 -
MS5G-130STECI 07220 §-21P5S01 132.5 | 1625
MS5G-130STECI 10015B21P5S01 145 -
MS5G-130STECI 115158 [-21P8S01
MS5G-130STECI 11515 1-41P8S01 169.5 | 189.5
MS5G-130STECI 146158 [-22P3S01 . L
MS5G 130STECT 14615 1-42P3S01 180.5 | 210.5 | 12.5 |Middle inertia
MS5G-130STETL054159 1-20P8S01 1345 | 164.5
MS5G-130STETL0722d -21P5S01 149.5 | 1795
MS5G-130STETL11515 -21P8S01
MS5G-130STETL11519 1-41P8S01 176.5 | 2065
MS5G-130STETL14615 1-22P3S01
MS5G-130STETL14619 1-42P3S01 197.5 | 2275
MS-130SFT04030B21P2 164 223
MS-130STFT06029 1-21P5 179 238
MS-130SFT10015 [-21P5 205 264
MS-130STET07730 1-22P4 205 264 14 -
MS-130ST-T15015G 1-22P3 235 294
MS-130STFTL10029 1-22P6 209 290
MS-130SFTL1003d 1-43P0 225 284




e22h|6

€ell0h7

40

5

5780,

(5105 LA
LAH
Motor model Normal With Inertia level
brake
MS5G-130STECI 060258 -21P5S01 123.5 153.5 Medium
MS5G-130STECI 100158 -21P5S01 146.5 176.5 inertia

<—‘B

113.25

67.5

=

109.44

59.41

<8
Motor model With Inertia evel
Normal

brake
MS6H-130d 15BI 2-20P8 126 156
MS6H-130d 15BI 2-40P8 126 156
MS6H-130TL15H 2-20P8 142 172
MS6H-130TL15H 2-40P8 142 172
MS6H-130d 15BI 2-41P3 148 178
MS6H-130TL15H 2-41P3 164 194
MS6H-130d 20BI 2-21P5 148 178
MSGH—130TVL20Ei: 2-21P5 164 194 High inertia
MS6H-130d 15BI 2-21P8 175 205
MS6H-130d 15BI 2-41P8 175 205
MS6H130TL15H 2-21P8 191 221
MS6H-130TL15H 2-41P8 191 221
MS6H-130d 15BI 2-22P3 195.6 225.6
MS6H-130d 15BI 2-42P3 195.6 225.6
MS6H-130TL15H 2-22P3 211.6 241.6
MS6H-130TL15H 2-42P3 211.6 241.6
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550 5 LA
Ll Inertia
Motor model Normal With e
brake
MS6G-130d 25BI 2-1 1P0 119.5 148.5
MS6G-130TL25H 2- 1P0 136 165
MS6G-130d 208Bi 2-1 1P5 133.5 162.5 Medium
MS6G-130TL20BI 2- 1P5 150 179 inertia
MS6G-130d 158 2-1 1P5 151.5 180.5
MS6G-130TL158 2-1 1P5 168 197
167
130
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N,\ 03.
o© | e O
i ;A]_ == w o
| <X : 8
— Nj | — —
() (D <-JA : i
40 %
I i
5112
L[©]go.06 Al |55 181.5
LA Inertia
Motor model Normal With Il
brake
MS6G-130d 15Bi 2-1 2P3 181.5 210.5 Medium
MS6G-130TL15H 2-1 2P3 198 227 inertia




A 180 ser@s motor installation dimensions

Unit: mm

H
2]
5 —
51
I
4‘
3 20
79w0(Q. 5 LA
LAH
Motor mocel With Inertia level
Normal
brake
MS5G-180STFTL19015 1-42P9S01 221 303 Medium
MS5G-180STFTL28015 1-44P4S01 247 329 inertia
2]
2
g —i—r———
s3] 102
3 20
113a0.5 LA
LAH
Motor mocel Normal With Inertia level
brake
MS5G-180STFTL35015 1-45P5S01 277 359 Medium
MS5G-180STFTL48015 1-47P5S01 318 400 inertia
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79 20 LA
Motor mockl With Inertia level
Normal
brake
MS6H-180d 15Bi 2-43P0 215 255
MS6H-180TL158 2-43P0 215 255 High inertia
MS6H-180d 15BI 2-44P4 247 287 9
MS6H-180TL158 2-44P4 247 287
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LAH
Motor mockl With Inertia level
Normal b
rake
MS6H-180d 15BI 2-45P5 269 309
MS6H-180TL15H 2-45P5 269 309 Hiah inertia
MS6H-180d 15BI 2-47P5 325 365 9
MS6H-180TL15H 2-47P5 325 365
305
242
- A
T @
[
i l4;’\003\A\ 8
pp=—==——pl=———"
.65
<ol
79 20 LA
LAH
Motor mocel With Inertia level
Normal
brake
MS6H-180CS/CM15[E 2-45P5 269 309 High inertia
MS6H-180CS/CM15[E 2-47P5 325 365 9




3 Servo system wiring

Servo driver interface wiring recommended wireslaswn in the following table:

Power cable | UVW power Grouldcable
Servodriver model diameter | cable diametel SMEEEL) CEoE diameter
diametemm?

mme mmne mmne
DS5K-20PLPTA 2.0 0.75 0.2 7-coré 20
DS5K-20P2PTA 2.0 0.75 0.2 7-core 2.0
DS5K-20P4PTA 20 0.75 0.2 7-core 2.0
DS5K-20PZPTA 2.0 0.75 0.2 7-core 20
DS5K-21P5PTA 2.0 15 0.2 7-coré 2.0
DS5K-22P3PTA 2.0 15 0.2 7-coré 2.0
DS5K-22P6PTA 2.0 1.5 0.2 7-core 20
DS5K-43PGPTA 2.0 2.5 0.2 7-core 2.0

Note:

(1) Please do not cross powdres 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 tiseramaéd wire

andthe multicore stranded integral shielding wire.

(3) For wiring length, the longeststruction 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 do no
touch the power terminal temporarily (10 minutes).

(5) Do not turn ON/OFF powerdquently. 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) withflough 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 legychded.



3.1 Main circuit wiring

3.1.1Servo driver terminal arrangement

power supply e L

regenerative e
resistor

[Pa=

MOotor WIrng s

¢ | 4mm RS232 port

== m\Ulti-function
terminal

== cncoder interface

3.1.2Main circuit terminal

DS5K-20P1PTA, DS5K-20P2PTA, DS5K-20P4PTA, DS5K-20P#PTA

Ground terminal

L g Terminal Function Explanation
N S N | Power SUPDY INPUT O gingie phase & 200-240V, 50/60Hz
ul© 0 Vacant terminal -
VAN Connect the motor
W u,Vv,w Motor terminals Note: the ground wire is on the cooling
o O fin, please check it before power on!
P4 © Intgrnal regeneratlv Short P+ and D, disconnect P+ and C
D| © resistor
cl P+, D, C | External regenerative | Connet regenerative resistor between
resistor and C, disconnect P+ and P0-25=
power value, PQ6= resistor value
DS5K-21P5PTA, DS5K-22P3PTA, DS5K-22P6PTA
g z g Terminal Function Explanation
% o RIS/T Power' supply input o] 3-phasgR,S,T) AC00~240V,50/60Hz
NS main circuit Single phase (R,T) AZD0~240V, 50/60Hz
o] Vacant terminal -
UlLs Connect the motor
VIS U, V, W | Motor terminals Note: the ground wire is on the cooling fir
WS please check it before power on!
PD+ g Intgrnal regeneratly Short P+ and D, disconnect P+ and C
resistor
c O P+, D, C | External regenerative | Connest regenerative resistor between P+
@ S resistor and C, disconnect P+ and D,-PB= power
value, PO26= resistor value
—~ Connect to ground terminal of motor, ther,

connect to the ground




A DS5K-43PGPTA

r[O Terminal Function Explanation
. Power suply input of
‘g sl R/SIT main circuit 3-phase AC 200~240V, 50/60Hz
=T S o) Vacant terminal -
A Connect the motor
U e U,V,W | Motor terminals Note: the ground wire is on the cooling
VI © fin, please check it before power on!
WS Internal regenerativ
P4 © . g ‘ Short P+ and D, disconnect P+ and C
resistor
D © P+, D, C | External regenerative | Connet regenerative resistor between H
c.S resistor and C, disconnect P+ and D,-PB=
@ 9 power value, PQ26= resistor value
. Connect to ground terminal of motor, th
© Ground terminal connect to the ground

3.1.3 CNQ CN2 terminal

3.1.3.1 CNOterminal

0000000000000 0OO0
Q0000000000000

000000000 0OO0OOOO0

o

A CNOterminal eplanation

15

1

(o[ e[ re]{re][n][son][sa][se][sa][paa|[o6][ D |[raa][Ps]] P |

30

16

Lo [ss][re ][] nef[rwe][s4][ss][s2][st][rc][on][4es ][]

31

4
[(ref[e][re]re]le|[e][e]|[e]|[o][ov] [ ][]l

N |
No. | Name Explanation No. | Name Explanation
1 P- Pulse- 23 Sl4 Input terminal
2 P+5 | Pulsetbv 24 NC Empty terminal
3 P+24 | Pulset+24v 25 NC Empty terminal
4 D- Direction- 26 NC Empty terminal
5 D+5 | Direction+5v 27 NC Empty terminal
6 D+24 | Direction+24v 28 NC Empty terminal
Output terminal High speed input
/ SO1 (max load current 50mA) 29 SIS terminal
Output terminal Input common
8 S02 (max load current 50mA) 30 24V terminal
Outputterminal Empty terminal
9 SO3 (max load current 50mA) 31 NC
Output terminal Empty terminal
10 SO4 (max load current 50mA) 32 NC
11 NC Empty terminal 33 NC Empty terminal
12 NC Empty terminal 34 NC Empty terminal
13 NC Empty terminal 35 OA+ | Encoder frequenc




division outputOA+
. Encoder frequency
14 NC Empty terminal 36 OA- division outpUIOA-
. Encoder frequency
15 COM | Output common terminal 37 OB+ division outputOB+
Encoder f
16 485+ | Communication terminat 38 OB- _nfzg errequency
division outputOB-
No. | Name Explanation No. Name Explanation
17 485 Communication terminal 39 Ooz+ E_n(_:qder frequency
division outputOZ+
L . Encoder frequency
18 GND | Communication terminal ground | 40 Oz- division outputoZ-
19 NC Empty terminal 41 NC Empty terminal
20 SI1 Inputterminal 42 NC Empty terminal
21 SI2 Inputterminal 43 NC Empty terminal
22 SI3 Inputterminal 44 NC Empty terminal

3.1.3.2 CN2terminal

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

Definition

SV

GND

/

/

485+

485

3.1.4Communication port

A RS232communication

Driver side5-pin trapezoidal
interface

Pin

Name

Description

1

TXD

RS232 send

2

RXD

RS232 receive

3

GND

RS232 signal groung

company.

Note: Please use the dedicated cable igea by XINJE

RS232 port default communication parameters: baud rate 19200bps, datalttt st@ bit is 1bit,

even parity.
Modbus station no.
. Default L .
Parameter Function . Range Modification Effective
setting
P7-10 Modbus station no. 1 1" 255 Servo OFF | Immediately
A RS485communication
Pin Name
© Q °°°°°°°°°°°°°°°°°°°°°°°°°°°°°° J © 16 A
17 B

Driver side- CN1 port




RS485 port default parameters: baud rate 19200bps, datahitjs®p bit is bit, even parity.

Modbus station no. can be set freely, set BY®:

Default
Parameter Function setting Range Modification Effective
P7-00 Modbus station no. 1 0 255 Servo OFF | Immediately

Note:
(1) Support the standard Modbus RTU protocol, which is used as the slave device of Modbus RTU.

(2) RS232 and RS48®mmunication ports can be used simultaneously.

3.2Classification and function of signal terminals

3.2.1Pulse signal

Instruction

form Option Meaning P-input signal | D-input signal | Chapter
0 CW/CCW dualpulse mode CW CCw
szlc))( i 1 AB phase mode A phase B phase 5.3.2.2
2 Pulse+direction mode pulse direction
Open collectof24V voltage) input signal is P+ (pin 3) Apin 6)
Input signal of diferential mode (5V voltage) is P+ (pin 2) #[pin 5)

Thewiring diagram of P + D, CW, CCW and Afhase interface circuit is as follows:
Open collectof24V voltage)

PLC, CNC and SCM servo driver
Ycl ] J P
L i When the upper
cob e (A { device adopts
W D — collector open
24 L1 lpsog—— | circuit  output,
' ‘ o Resst use this
J o> connection
b - method, pleas
COM b
L ey (A3 (ﬁ pay attention to
- ‘ suspending P+
0\ (Shield laye | pes R=3.3¢ 5V ard D+ 5V.

Note:

(1) The supply voltage range of/P+24V and B/D+24V is 18V~25V. If t is below 18V, there
may be pulse and direction anomalies.

(2) In order to resist interference, twistgdir shielding wire must be used.

Differential mode %V voltage)




PLC, CNC and SCM servo driver

‘r J B When the upper
! T device uses 5V
1 pen | ( differential

signal  output,

|

R G the  graphic
' connection

J

method is
Zijii adopted, pleas
- pay attention to
24 suspending P+
R=3.3t 24V and Dr
24V.

D+5

o\ IShield Ig\ye

Note:

(1) The power supply voltage range of PP+ 24V and B/ D+ 24V is 18V ~ 25V. Theower
supply voltage range of-P P+ 5V and B/ D+ 5V is 3.3V ~ 5V. If it is lower than 18V / 3.3V, there
may be abnormal pulse and direction.

(2) Servo pulse input pois ONfor 10mA.

(3) In order to resist interference, twistpdir shielding wire must be used.

(4) If the controller is Xing PLC, the rated current of the pulse output port is 50mA. According to
this data, it can be judged that one pulsergtgally can drie at most five servos. It is recommended
not to exceed 3.

3.2.2 Slinput signal

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 tutredil cause bad contact.

Type Input terminal Function
Digital input SI1-SI5 Multifunctional input signal terminal
Defaultedassignment of input terminals
Terminal SI1 SI2 SI3 Sl4 SI5
Function SON/ ALM -RSThlarm reset P_OT/fo_rV\_lérd run N-OT/reIV(.e-rse run . Ngt
enable prohibition prohibition distribute
Open collector (power supply is 24V) Relay type (power supply is 24V)
Upper device servo driver Upper device servo driver
+24V] +24V
oL s~ T
T v, Si N } T oV
R=3.3K&
Y2l Y
L cous, |

Note: SlI5terminal ishigh-speed inpuport, and S11SI4 are lowspeed input ports.

3.2.3 SOoutput signal

Type Output terminal Function

Optocoupler output S01-s04 Multifunctional output terminal




Defaulted assignment of quit terminals

Terminal SO1 S02 S03~S04
Function COIN/posm_onlrg ALM/alarm Not distribute
completion
Optocoupler type Relay type
Servo driver upper device Servo driver upper device
+24/ +24/
I
] T
SO X3 [ SO X3
K K|
,,,,, CoM COM " ™Micom COM
! }
ov oV

Note: the maximum allowable voltage and current capacity of collectoraytputcircuit are as
follows:

Voltage: DC 30V (maximum)

Current: SODC 500mA (maximum)

S02 ~ SODHC 50mA (maximum)

3.2.4Encoder feedback output signal

Servo driver differential to collector  upper device

X0

—— X1

X2

L lCcoM

T lov
shield cable




4 Operate panel
4.1 Basic operation

4.1.10perating panel description

Button Operation
STA/ESC | Short press: state switch, state return
Short Press: The display data increas
T . INC Long press: The display data increa
— — continuously
Short Press: The display data decred
5 © o o DEC Long press: The disgy data decreasg
SR e D PR continuously

Short press: shift;

Long press: Set and view parameterg
The panel will be sel€hecked, and all the display digital tubes and five decimal points will be lit for
one second at the same time.

ENTER

4.1.2Button 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 the servo system needs to {emeegized.

| STAESCswitch|

o] - parameter = [Moritor = Avsliary| = Al

idle Function parameter Present speed Alarm clear Alarm code
run Control parameter Alarm code

reset

(!ommunlca'lon Jog

Power on times

parameter

Parametric setting Pxx: The first X represents ¢hgroup number, and the last two X
represents the parameter serial number under the group.

Monitor status Uxxx: The first X represents the group number, and the last two X represents
the parameter number under the group.

Auxiliary function Fxxx: The fird X denotes the group number, and the last two X denotes
the parameter number under the group.

Alarm state Exxx: The first two X denote the alarm category, and the last x denotes the
small category under the category.



4.2 Operation display

A Speed torque errol mode

Speed
consistency/-

CMP

Torque limitCLT

Rotate detection
TGON

Zero clamp
ZCLAMP

Speed limitvLT

1. Digit display contents

Digit data Display contents
P539 When the actual speed of the motor is the same as the command
Same speed detecti¢ turn on the light.
" IV-CMP Detection Width of Samep@ed Signal: PB4 (Unit: rpm)
When the speed is controlled, when the torque exceeds the set
P542 turn on the light.

Torque limit /CLT”

Internal Forward Torque Limitation: P23
Internal Reverse Torque Limitation of: 29

P5-40
Rotate detection/TGON"

P5-03 (Unit: rpm) When the motor speed is higher than the rota
speed, turn on the lamp.
Rotation detection speed: #3 (unit: rpm)

P531
Zero clamp /ZCLAMP~

When the zero clamp signal starts to operate, turn on the light.

P543
Speed limit /VLT~

When the speed exceeds the set value, turn on the light when the
is controlled.
Forward speed limit in torque control: B8; reverse speed limit: P¥.

2. Short code display content

Short code

Display contents

Standby status
Servo OFF status. (The motor is in a redectrified state)

In operation
Servo enabling state. (The motor isloe)

Need reset status
Servo needs to be+energized

Forbidden forward drive state
P-OT ON status. Bfer to Section 5.2.4.

Forbidden reversal drive state
N-OT ONstatus. Refer to Section24.

Controlmode 2 is vacant.

A Position control mode



Positioning -

completionCOIN
Positioning near

‘e de |l |
Rotate detection

TGON D

1. Digit display contects

Digit data Display contents
P538 In position control, whn the given position is the same as the aq
Positioning ~ completior| position, turn on the light.
" /COIN” Location Completion Width: RBO (Unit: Instruction Pulse)
P5.36 In position control, when the given position is the same as the g
- . osition, turn on the light.
Near™ /NEAR Eear signal width: P—B?S
P5.40 When the motor speed is higher than the rotating speed, turn d

lamp.

Rotate detection/TGON"
Rotation detection speed: ©3 (unit: rpm)

2. Short code display contents

Short code Display contents
| Standby status
It Servo OFF status. (The motor is in a fedectrified state)
- In operation

N Servo enabling state. (The motor isloe)

= Need resestatus
U Servo needs to be-emergized

R Forbidden forward drive state
(R P-OT ONstatus. Refer to Section 5.2.4.

R Forbidden reversal drive state
UL N-OT ON stats. Refer tdSection 5.2.4.

Control mode 2 is vacant.

4.3Group U monitor parameter
A UO0-21input signal status

Lighting means that the correspondir
item has signal input
Lighting means that the correspondir

item has no signal input

O | — —
00 —p oo e
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W —p o

5‘_>——
N D s o
I—‘_>\__/

©

STAIESC INC D

©

m

C ENTER




A UO0-21input signal 1 distribution

Segment o Segment e
g Description g Description
code code
1 /S-ON servo enable 2 /P-CON proportion action instruction

/P-OT prohibition of forward

3 , 4 /IN-OT prohibition of reverse drive
drive

5 /ALM -RST alarm reset 6 /P-CL forward side external torque limi
IN-CL reverse side extern _ .

7 _ 8 /SPDD internal speed selection
torque limit

9 /SPDA internal speed selection 10 /SPDB internal speed selection

Note: When reading through communication, the binary numbers read from right to left corres
the position of / SON, / RCON, 0 mans that the position signal is not input, 1 means tha|
position signal has input. Example: 0x0001 mean®©Nshas input, 0x0201 means-CN and /

SPDB has input.

A UO0-22input signal status

Lighting means that the

corresponding item has signal inp
Lighting means that the correspondir

||
I
1

FfF ff £1 1

item has no signal input

20 1918 1716 1514 1312 11
© © 0o 0o
STAESC INC  DEC ENTER
A UO0-22input sgnal 2 distribution
Se t _— S t _
gmen Description egmen Description
code code
11 /C-SEL control mode selection 12 [ZCLAMP zero clamp
/INHIBIT  instructi I . .
13 - mstruction puise 14 /G-SEL gain switch
prohibition
15 /CLR pulse clear 16 /CHGSTP change step
17 Reserved 18 Reserved
19 Reserved 20 Reserved

Note: When reading through communication, the binary numbers read from right to left corres
the position of / €SEL, / ZCLAMP, 0 means that the position signal is not input, 1 mean
the position signal has inp Example: 0x0001 means fSEL has input, 0x0041 means+SEL

and / GSEL have input.




A U0-23output signal status

I I I I I I I I I I Lighting means that the correspondir
item has signal output
Lighting means that the correspondir
I I I I I I I I I I item has no signal output
% ff ff 1f 1
10 98 76 54 32 1
©
STAESC INC DEC ENTER
A UO0-23output signal 1 distribution
Segment _ S t o
g Description egmen Description
code code
Positioning  completion  hol 2 Positioni letién /COIN®
1 > JCOIN_HD" ositioning completidn
3 Same speed detecfionV-CMP” Rotate detectién /TGON’
5 Ready” /S-RDY~ 6 Torque limit /CLT
7 Speed limit detection /VLT~ 8 Break lock /BK~™
9 Warn™ /WARN~ 10 Output nedr INEAR™

Note: When reading througlommunication, the binary numbers read from right to left correspo
the position of / COIN_HD, / COIN, 0 means that the position signal is not output, 1 mea|
the position signal has output. Example: 0x0001 means / COIN_HD has output, 0x0201

COIN_HD and / NEAR has output.

A UO0-24output signal status

Lighting means that the

~N

corresponding item has signal outpt
Lighting means that the correspondii

/

FfT ff ff ff f
20 1918 1716 1514 1312 11
© ©® O O
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item has no signal output




A U0-24 output signal 2 distribution

Segment Description Segment Description
code code
11 Alarm  (/ALM) 12 Speed arrived{-RDY)
13 Custonizedoutput 1 14 Custonized output2
15 /Z phase 16 /MRUN
17 Xnetbus error 18 Reserved
19 Reserved 20 Reserved
Note: When reading the state through communication, the binary numbers correspond tq
position in turn from right to left. 0 means thé position signal has no input, and 1 means
the position signal has input.

A UO0-88 motor code read status

U0-88display status Meaning
( R
|_| |_| |_| | 00015 0 Read encoder matgarameters successfully, but-B80,
|_| || |_| | usethe motor parameters in the read encoder.

et

00116 & Read the encodenotor parameters successfully,-88 0
use the motor parameters in the driver.

[ _|
ZI
_

00210 6 Read the encodemotor parameters successfully, kbe
parameter value is 0, please set330

_
_
i

00315 0 Read encoder motor parameters successfully, but dan
(CRC check error), please set-B8

L1
L1
RN

0042 o Failed to read encoder motor parametglease set®53.

4.4 Group F auxiliary function parameters

4.4.1Group FO

Function Function

code Description code Description

Panel external instruction
FO-00 Alarm clear F0-08 autoetuning

Panel internal instruction
FO-01 Resume to default settings FO-09 autetuning
F0-02 Clear the position offset FO-10 Panel vibration suppression 1
FO-04 Clear up historical alarm records| Fo-11 Panel vibration suppression 2

Panel vibration suppression (fast

FO-07 Panel inertia iderfication FO-12 FFT)

1. Alarm clearr FO-00°

Setting FB00=1 can reset the alarm status. When an alarm occurs, please first eliminate the cause of

the alarm, and then clear up the alarm.



2. Resume to default setting FO-01"
Set FO01=1 when enabler is shut down, press ENTER to resume to dedftinlgs, no need to cut
power.
3. Clear the position offsét FO-0Z
Set FO02=1 to clear the offset.
4. Clear up historical alarm record§ FO-04
Set FO04=1 can clear up historical alarm records from4lo U153.
5. Panel inertia identification = FO-07"
Refer to @nel inertia identification operation steps chapter 6.3.4.
6. Panel external instruction autetuning” FO0-08"
Refer to external instruction autoning chapter 6.5.5.
7. Panel internal instruction auto-tuning” FO-09
Refer to internal instruction autaning chapgr 6.5.4.
8. Panel vibration suppressioh F0-10, FG11T"
Refer to vibration suppression chapter 6.7.4.

9. Panel vibration suppression (FaL2)
Refer to vilvation suppression chapter 6.7.6

4.4.2Group F1

Function Function
code Description code Description
F1-00 | Jogrun F1-05 Software enable
F1-01 | Testrun F1-06 Reset turnef absolute encoder
F1-02 Current Sampling Zeroorrection

1. 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-anginal 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 encodisdek 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 reheck the wiring situation.

Long press Short press

2.Jog rui F1-00°
Before entering the jog run mode, please confirm that the test run is normal when the motor is empty,
so as to confirm that the servo connection is correct.
Jog run mode requires the driver to be idle in bb status!
Starting with the 3700 firmwareevsion, the jog run function changes from position mode to speed
mode. The acceleration and deceleration time is controlled 9@ Rad P3L0.



DE

Long press Short press
ENTER ENTER
F =00 ~Uoh- dob- el -H
. Default . Settin .
Parameter Meaning . Unit g Change | Effective
setting range
Servo
P318 JOG speed 100 lrpm 0" 1000 OFF At once

3. Current sampling zero-correctioi” F1-0Z

When the servo driver is senewed or the motor runs unsteadily after a long time, the user is advised
to use the current sampling zezorrection function.

Long press ENTER Short press ENTER

- i-Ud>  rEF= dont

Press STATUS/ESC to exit.

4. Forced enable F1-05)

Parameter Signal Setting Meaning Change | Effective
name
0 Not enable
1 defaulf | I/O enable /SON
P0.03 Enable ) Softwareenable N Servo At once
mode (F1-05 or communiation) OFF
3 Fieldbus enable (the model whi
supports motion bus)
Set PB03=2
F1-05 = 0: cancel enable, enter bb status.
F1-05 = 1: forced enable, servo is in RUN status.

Note:

(1) After power on gain, the forced enable set b{-65 will fail.

(2) If it needs to enable when power on and still enable afigower on, P@3 should be set to 1
and B-20 to n.0010.

5. Reset turns of absolute encodeF(-06)

Referto chapter 5.7.5.

4.5Fault alarm handling

When a fault occurs, the alarm staissautomatically jumped out, and the alarm number is
displayed. When there is no fault, the alarm status is invisible. In the alarm state, the fault can be reset
by writing 1 to FG0O0 through panel operation.

If the servo power supply OFF makes the setaog it is not necessary to clear the alarm.

Note: When an alarm occurs, the cause of the alarm should be eliminated first, and then the alarm
should be removed.



4.6 Parameter setting example

An example is given to illustrate the operation steps whewrdhtent of parameter BB is changed
from 2000 to 3000.

Step Panel display Used buttons Operations
| | STA/ESC INC ~ DEC ENTER .
1 |—| I_I © ©6 06 ©o No operation
|_| |_| |_| |_| STA/ESC INC  DEC ENTER
3 0 STAESC INC  DEC ENTER Press INC for three times to shd
[ N © © o 0 P3-00
4 I—I - I ” I S'gsc g)c D@;C E%ER Press ENTER, the last 0 will flash
5 |:| :| _ I~ |:| STA/ESC INC ~ DEC ENTER Press INC for 9 times
R T I © © o0 o0
6 |:| :I _ 1 I:I STA/ESC INC  DEC ENTER Long press ENTER to show tf
R T I © 0 0 © value of P309
Press INC, DEC, ENTER t
7 HiBIBIE STAIESC INC  DEC ENTER increase decrease or shift, af
i © o6 o o changing, long press ENTER |
confirm
8 END

Note: When he setting parameter exceeds the range that can be set, the driver will not accept the
setting value, and the driver will report(R1 (parameter setting exceeds the limit). The parameter
setting overrange usually occurs when the upper computer writesigiara to the driver through
communication.

4.7 Change motor code

A servo driver can be equipped with a variety of motors with similar power levels. Different types of
motors are distinguished by the motor code on the motor nameplate. Before debuggergvdhe
systemmake sure that the motor code-O@matches the motor nameplate label.

Long press ENTER

Input motor
code

XINJE

Short press ENTER

Re-power on

—>

Complete the

setting ———»  confirm

AC SERVO MOTOR

MS5S5-40STE-CS00330B-20P1-S01

MOTOR CODE 5022

RATED REV 3000RPM
RATED TORQUE 0.32NM  RATED OUTPUT 100W

0U1371L968181310

1P 65

INPUT 3 ¢AC101V0. 95A
MAX REV 6500RPM

WUXI XINJE ELECTRIC CO., LTD.



5 Operation of servo system
5.1 Control mode selection and switching

5.1.1Control mode selection

Servo can combine two cwal modes and switch between them. By switching freely between mode 1
and mode 2 through the f&EL signal, more complex control requirements can be satisfied.

User parameter Control mode Reference

1 Torque control (internal setting) 5.5.1

3 Speed control (internal setting) 54.2

5 Position control (internal position instruction) 5.3.3

Sst?ngé de 6 (default) Position control (exdrnal pulse instruction) 5.3.2
1 7 Speed control (pulse frequency instruction) 5.4.3

8 Fieldbus torque mode 5.6.4

9 Fieldbus speed mode 5.6.5

10 Fieldbus position mode 56.3

1 Torque control (internal setting) 5.5.1

3 Speed control (internal setting) 5.4.2

5 Position control (internal position instruction) 5.3.3

Ssborgg de 6 (default) Position control (external pulse instruction) 5.3.2
> 7 Speed contrgfpulse frequency instruction) 5.4.3

8 Fieldbus torque mode 5.6.4

9 Fieldbus speed mode 5.6.5

10 Fieldbus position mode 5.6.3

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 poson 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, verggrenachine, 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 cotrol 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. Tlyeearontrol 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.



5.1.2Control mode switching

Control mode switching means thatevhthe servo is enablethat is, when the servo panel displays
run, the working mode of the servo driver can be switched between mode 1 and mauig!?2 tte
external input signal /CEL.

A Related parameter

Default Suitable

Parametern Name . Meaning Change | Effective
setting mode
P530 | /C-SEL | n.0000 All To SW't:O:'ee control | 1 vtime | At once

Parameter range 000B001A, can be distributed to loér input terminal through P3D0.
If the contrd mode needs to be switched through SI2 input sigriaB@Pcan be set to n.0002/001
Refer to section 3.2.2 for hardware wiring details.

Signal
: SignalC-SEL terminal input /C-SEL
Parameter setting g I P terminal Control mode
logic

No need external terminal

P5-30=n.0000 .
input . The control mode set by
Invalid

P530=n. 00| S| terminal no signal input PO01

P530=n. 00| SI terminal has signal input

No need external terminal

P5>30=n.0010 input The control mode set b
P Valid y

P53 0=n. 00| S| terminal has signal input P0O-02

P530=n. 00| S| terminal no signianput




5.2 Basic function setting
5.2.1Jog 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 withou
abnormal vibration, abnormal sound and other problems. Inching apecatn be carried out by panel

group Fparameters or our upper computer debugging software xinje servo tuner.

Inching operation can be divided into two modes: inching operation aaldoperation. Inching
operation is closetbop control, trial operation is opdoop catrol, and generabteps 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)

A Related parameter

. Default . . Take
parameter Meaning setting Unit Range Modify effect
P3-18 JOGspeed 100 1lrpm 0" 1000 Servobb | Atonce

P3-18 is the speefibr closedloop inching operation, which only takes effect in two inching modes, and
the rest normal control modes are invalid.

(1) jog by panel

A Related parameter

Function code Meaning Explanation
F1-00 Jog meration closed loop jog operation
F1-01 Trial operation Openloop trial operation

The steps of jog operation through panel
Make sure the FD1 open loop operation has no problem, then d@0-tlosed loop operation.
See section 4.4.2 for the specifigeration of the panel.

(2) Jog operation throughXinjeServo Tuner software

XinleServo
File(F) TeolT) Help(H)
-onmmumcat-on ;;}Parametgr |_ Waveform Curve | Q0 Gain Adjustment Sy Mechanical Properties | |y Parameter Comparison L
) @H Monitor |
Monitor
. Alarm
Input =ignal Output =ignal

Click test run button in the menu:

r Debug Run \ﬁ]
Serial Humber Name Set Value Units
F3-18 Jog =peed 100 rpm
PO-11~F0-12 |pulses per rotate 10000 1 pul
FO-13 Electronic gear molecules 1 -
FO-14 Electronic gear denomin 1 -
o-00 Servo motor speed rpm

@ Jog Bun @ - I
Test Run li] \ ’ \ ’ ‘
Jog speed R38: the motor speed in jog mode.

Jog run: closed loop inching operation.
Test run: open loop inching operation.




ON/OFF: enald the jog mode.

I\

: forward run and reverse run.

The steps of inching through Xinje servo tuner
Openthe softwareXinjeServo Tunerset the jog spedd3-18, select test run/jog run button, click
ON. Then click forward or reverse button to run.

5.2.2Sewvo 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 uppemaputer communication.

A Related parameter

parameter, Name | Setting Meaning Change | Effective
0 Not enable
Enable 1(default) | 1/0 enable/S-ON
P0-03 Software enable(F1-05 or enabled by Servobb | Atonce
mode 2
software
3 Fieldbus enable
parameter| Name 22{3:5 Srl:l'é%tge Meaning Modify | Effective
P520 /S-ON n.0001 All servo enable signal Anytime | Atonce

(1) Forcecenabling

When PB03=2, the forced enabling of FIb can take effect, and the forced enabling fails after
power on again.

F1-05 can write 1 to hex address 0x2105 through ModbusRTU protocol commun@masieinto 1
through the panel

(2) Power on enable
Parameter setting RiB = 1 (default), B-20 = n.0010
This setting mode can make the servo system in tH#iegatate 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 Sterminal control enable
When B-03 is set to 1, the external terminal enable control istffe
Parameter settingdP03 =1 (default), B20=n . 0001 / n. 00 11
I is the SI terminal number, for exampl&-E0 is n.0001 (default), that is, SI1 terminal control
enable.

- Parameter | signalS-ON terminal | signalS-ON terminal
Prerequisite X X . Servo status
setting status input status logic
P52 0=n. Sl tb_rmlr_lal has no The panel displays
sigal input . . ;
S 1 terminal has invalid BB, and the servo ig
P52 0=n. sigal input not enabled
P0-03=1 J<
_ S | terminal has
P52 0=n. . .
sigal input . The panelkows
~S valid
_ S | terminal has no run, servo enabte
P52 0=n. U
sigal input

(4) Bus enable

When ®-03 is 3, it is applicable to thénet bus upper computer enable (applicable to DS5E
Series). Xnet bs is a proprietary bus of Xij The servo system needsmork with the PLC
supporting xnet bus. For specific operation, please refer tstrenanual of xnet.



5.2.3Rotation direction switching

A Related parameter

Parameter Meaning Def"?‘“" Unit Range Modify Effective
setting
Definition of rotation
direction Power on
POOS lo. positive mode 0 ) 0-1 Servobb | 4 gain
1- negative mode

The user can change the rotation directiosasf’o motor through parameted-85. It is specified
that the "forward rotation" of the motor is "counter clockwise rotation" aemktse rotation" is
"clockwise rotation”. (all view from the motor axis)

Mode Forward running Reverse running P0-05 setting

Standard setting
CCW is forward
run

P0-05=0

Reverse rmade
CW s forward
run

PG-05=1

5.2.4Stop mode

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

ST Inertia stop Deceleration stop
mode
The servo driveis not enabled, the servmotor .
. . . The servo driver outputs th
Stopping is not powered, anfree deckeration to0. The .
ST ) . . | reverse braking torque, and t|
principle deceleration time is affected by mechani :
Y . 2 motor decelerates rapidly to 0.
inertia, equipment frictin, etc.
. Advantages: smooth  decedion, small Advantages. Isort deceleratior
Stopping A o time
mechanical impagcsmall mechanical impact ; ) .
features . X . Disadvantages: mechanic
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
A Related parameter

Parameter Meaning Defa}ult Unit Range Modify Effective
setting
P0-30 Stop timeout 20000 1ms 0" 65535 | Servobb | Atonce
P332 braking torque 300 1% 0" 1000 Anytime | Atonce
P503 Rotatltsagggéectlon 50 rpm 0" 10000 | Anytime | Atonce
P0O-27 ServoOFFstop - 0/2 Servobb | Atonce
mode
P0O-29 Alarm stop mode 2 - 0/2 Servobb | Atonce




Parameer Value Meaning

0 inertiastop and maintaithe inertia operation state after stopping

PO-27/ deceleration brakstop and maintairthe inertia operation stat
P0-29 2 .
after stopping.
Note:

(1) PG27 / FD-29 = 0, inertia stops, and maintains tieeoperation state after stopping
When the servo is off and the alarm occurs, the motor starts to stop by urditithe speed is less
than P-03, and then it turns to free stop. The servo will timeirtbeia stop processn the process of
inertiastop, if the tining time has been greater tha®+30, and the mot speed has not dropped below
P5-03,the servo will directlyfree stop, ad give the stop timeout alarmZb2.
(2) PO27 / FD-29 = 2, deceleration braking stops, and maintains inertia opestate after stopping
When servo off and alarm occur, the motorl\gi#nerate a braking torque 08-B2. The motor will
start braking and spountil the speed is less thaB-@3 (rotation detection speed), and then it will turn
to free stop. At the santime, the servo will timinghe braking stop procesk the process of inertia
stop, if the tining time has been greater that+30, and the mot speed has not dropped belo®@3,
the servo will directlyfree stop, ad give the stop timeout alarmZs2.
(3) The so terminal of servo drivis equipped with haling brake function. No matter FY / F0-29 =
0 or 2, it stops in deceleration mode.

(2) Stopmode in case of over travel

The overtravel prevention function of servo unit refers to the safattifun 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.

A Related parameter

. Default . Setting . .
parameter Meaning setting Unit range Modify Effective
po2g |Senooveridestol : 0 3 Servobb | Atonce
mode

P0-30 Stop timeout 20000 1ms 0" 65535 | Servobb | Atonce

P332 Braking torque 300 1% 0" 1000 Anytime | Atonce
Forward run Anytime

P522 prohibition/P-OT n.0003 - At once
Reverse run Anytime

P523 prohibition/N-OT n.0000 - At once

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

Motor forward
—_— .
direction

I ]

Limit —  Limit Servo unit
2%;‘(’;: switch switch -
CNO
POT, si3
NOT,| 514

Rotary applications such as round tables and conveyors do not need the function of overrun prevention.
At this time, there is no need to conntr overrun prevention with input signals.

Signal/POT, terminal Overtravelsignal (POT, /NOT) terminal

Parameter setting input status logic

No need to connect

P522/P523=n.0000 )
external input

S | terminal has no signal

P522/P52 3 =n. 0O , invalid
___Input
P522/P52 3 =n. O ( S | terminal has signal
Input

P522/P523=n.0010 No need to connect valid




external input

S| Tterminal has signal

P522/P52 3 =n. 0 (.
input

SI'T ter misigaal

P522/P52 3 =n. 0O ( input

Parameter settgs in forward limit signal /POT and reverse limit signal /N€an not be set to the
same terminal input at the same time.

Direction Meet the limit Operation status
Forward | positive limit is valid POT, set the servo @rrun stop mode d30-28
run negative limit is valid Alarm E-261
Reverse | positive limit is valid Alarm E-261
run negative limit is valid NOT, set the servo overrun stop modd*828
Parameter Value Meaning

The deceleration stops 1, the awer direction moment is 0 afte
stopping, and receiving instructions.

Inertia stops, after stopping, overrun direction moment ig
P0-28 receiving instructions.

The deceleration stops 2, after stopping, the overrun direction
not receive instructian

3 Alarm (E-260)

0

Note:

(1) When P8 = 02, the motor starts to decelerate and stop after receiving the overtravel stop

signal, and the braking torque i882 when decelerating stppnd the stop timeout also plays a role in
the overtraveprocess

(2) During position control, when the motor is stopped by over travel signal, there may be position

deviation pulse. To clear the position dgion pulse, the clear sign&LR must be input. If the servo
unit still receives pulses, they will accumulat#il the servo unit gives an alarm.

(3) During torque control, the S@rminal of servo drive has the function of holding brake, which
can't be distributed throughe overtravel signal terminals 22 and B-23.

(4) Servo drive SOterminal is assignedith holding brake functior?0-28 is automatically set to
2.

5.2.5Power-off brake

When the servo motor controls the vertical
when the power supply of the system is placed in the "OFF", the mowabheilb not move under the
action of gravity.

Electric loss
brake

Prevent from
falling due to
selfweight
when power
supply OFF

] [/

Mechanical
Motion part

Note: The brake built in the servo motor is a fixed special brake without excitation. It can not be used
for dynamic braking. Please use it only whengbiero motor is in a stop state.

oad



A Related parameter

Parameter Meaning ngsrl:g Unit Setting range Modify | Effective
P544 Brake interlockBK n.0000 - n.0000~n.0018 Anytime At once
0" 65535 At once

P507 Servot(i)nfgde'ay 500 1ms -500~9999 Servobb

(after versior8760

Brakecommand . At once

P5-08 output speed 30 rpm 20" 10000 Servobb
P509 Brakec‘im:a”d walt 509 ms 0" 65535 Servobb | Atonce

(1) Hardware wiring
The ON/OFF circuit of the brake is composed of the sequentialtaigmal of the servo unit "/BK"

and "brake power supply". A typical connection example is shown below.

Servo driver Servo motor
Power—— L U
supply N W %\@
PE
I [
SO1 B&RY
%24v
COM
BK-RY
24— T
Note:

(1) The excitdon voltage of the poweuff brake is 24V
(2) If the holding brake current is more thB0mA, pleas¢ransfer it through the relay to prevent
terminal burnt out due to excessive current.

(2) Software parameter settings
For the servo motor with holding brakeisinecessary to configure one 8bminal of servo dver as
holding brake outpt /BK function, and detrmine the effective logic of SO terminal, that is, parameter
P5-44 needs to be set.

AT Servo status SignalBK terminal Servo motor status
setting output logic
. Holding brak wer off, motan ition
Servobb Invalid olding brake power off, motan positio
_ ) locked state
P54 4 =n. ( - -
. The holding brake power is connected 4
Servorun Valid g
the motor is in rotatable state
. Holding brake power off, motor in positio
Servorun Invalid 9 P ' P
_ ) locked state
P54 4 =n . ( - -
: The holding brake power is coected and
Servobb Valid T
the motor is in rotatable state




Note:

(1) When SQerminal is used to control holding brake, when servo enable is on, holding brake power
is on and motor is in rotatable state;

(2) If the motor fails to rotate during tidebuggingof the new mahine, please confirm whether the
holding brake is open.

(3) Time sequence oholding brake control

Holding brake sequence in normal state
Due to tle action delay timef the brake, the machine moves slightly uriteraction of gravity.
Use B-07 parameter to adjust the time, so that the holding brake can be opened or closed in advance.
When settingtte servo motor with brake, the output signal "/ BK" of corttrake and the time of
servo SON signal ooff action are shown in the figure below. That is to say, befa@gBK signal
outputting andrake is opened, the servo motor has entered the powesrabling state;fer the / BK
not outputting and brake iscked, the servo motor will turn off the power on state.

/S-ON input
| Servo on lag |
P5-07 holding brake open Servo off advange
I P5-07lock
—> -
! |
/BK output : :

Note: the settingnade here is the time when TGQi rotation detection is invalid when the
motor is stopped.

Abnormal state holding brake timing
When the alarnpower 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 conditims 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):
1) After the servo is off, the motopsed is below the set value &-B8;
2) After the seru is off, when the set time obF9 is exceeded.

The sequence diagram isfalows:

/ S-ON input or
alarm power off]

/ S-ON input or “Servo |
alarm power off ON

Servo

Servo Servo
OFF

ON OFF

Motor rotation

Motor rotation

ps5-0g Deceleration
stop or free

speedRpm) stop speedRpm) | LT : stop
I
I
I
I
|
Brake |
/BK output Brake locked /BK output release 3 Brake locked
—
'P5-09

Since the brake of the servo motor is designed for position holding, it must be enabled at the right time
when the motor stops. While observing the actiothefmachine, adjust the user parameters.



5.2.6Braking setting

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

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

U  Deceleration stop period during ateration and deceleration operation;
U  When the vertical axis is running downward;

U  When the external load drives the motor to rotate.

A Related parameter

. : . Settin . .
Parameter Meaning Default setting| Unit rangeg Modify | Effective
Discharge resistancgpe
selection (version 3640 an
before)
0: built-in
1: external
P r ion m f
P0O-24 'owe protect'lo ode o 0 - 0~1 Servobb | Atonce
discharge resistance
(version 3700 and later)
0 - cumulative discharge
time
1 - average power mode 1
2 - average power mode 2
Power valie of discharge
P0-25 . g Setas model w 1~65535 | Servobb | At once
resistance
P0-26 Discharge resistance valu{ Setas model o] 1~500 | Servobb | Atonce
1. Hardware wiring
Power Hardware termina Notes
P+
P+ D Built-in resistor D E
c
Below 5.5KW
P+
P+ C Externalresistor D
C
P+
5.5KW and above P+ PB Externalresistor
PB




2. Recommended brake resistance specifications

External regenerationq External regeneration
. min resistace €annot be resistance resistance

Servodriver model N

less than this valye (recommended (recommended power

resistance) value)
DS5K-20P1PTA
DS5K.20P2PTA 50q 50400q Above 200W
DS5K-20P4PTA
DS5K-20PZPTA 40q 40400q Above 500W
DS5K-21P5PTA
DS5K-22P3PTA 25q 2540q Above 1000W
DS5K-22P6PTA
DS5K-43PGPTA 55q 5575q Above 1000W
Note:

(1) The smaller the resance is, the faster the discharge will be, but it is easy to break down the
resistance if it is too small. Therefore, the lower limit should be as close as possible but not less than
the lower limit when selecting the type.

(2) When wiring, please use higemperature resistant and flane¢ardant wires, and pay attention that

the regenerative resistance surface does not contact with the wires.

5.3 Position control

5.3.1General position control
5.3.1.1Electronic gear ratio

1. Overview

The secalled "eletronic 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 examie of 17-bit encoder motor, the pulse freqagrsent by the upper computer PLC is
200kHz:

Pulses per revolution set to 10000 Set pulses per revolution to 5000
Electronic gear ratio set to 131072:10000 Electronic gear ratio set to 131072:5000
Two circle radius ratin2:1 Two circle radius ratip2:1
Big circle run one rotatiorfneed20000 Max speed Big circle run one rotatiofneed10000 Max speed
pulse$, small circle run two rotations 600pm pulse$, small circle run two rotations 1200pm
O O

(2) In the precise positioning, the physical unit length corresponding to 1 command pulse is set for
calculation.

For example: the object moves 1um per command pulse. The command pulses of load rotating one
circle = 6mm / 1un¥ 6000. In the case of deceleration ratio is 1:1, set pulse per rotatiih-B000,
P0-12=0. Then if the PLC outputs 6000 pulses, the object will move 6mm.

1

—] |

Encoder131072 17-bit™  ball scew pitch: 6mm




Do not change the electronic gear ratio

Without changing the ratio of the electror
gear to themotor, the rotating cycle i
131072 pulses (P-01=0, P 0812=0).

If the workpieceis moved 6 mm in one turr
the number of pulses needed is 131072. If
workpiece is moved 10 mm, it will neg
10/6*131072=218453.333 pulses. When

decimal number is omitted, the error w
occur.

A Related parameters

Change the electronic gear ratio

By changing the electronic gear ratio, t
motor need 6000 pulses to rotate one circle
If the workpiece moves 6 mm in one turn, {
number of pulses needed is 6 000. If
workpiece is moved 10 mm, it neeo
10/6*6000 = D000 pulses. When the pulse
sent, the decimal number will not be produc
and the gor will not be produced.

. Default . Settin . .
Parameter Meaning : Unit g Modify | Effective
setting range
PO11 | Pulse numbers per rotation *1 0 pul | O 9999 Soel?llzo At once
P0O-12 | Pulse numbers per rotation *1000| 1 pul 0" 9999 Soelg‘(:o Atonce
PO13 | Electronic gear ratio (numerator) 1 - | 0 65535 SOeIDIIZO At once
P0O-14 Electronic gear ratio (denominatoy 1 - 0" 65535 SOeIDIIZO At once
Group 2 Electronic gear ratio ) Servo At once
P092 . 1 - 1" 9999
(numerator) low bit*1 OFF
Group 2 Eletronic gear ratio ) Servo At once
P093 . . 0 - 1" 65535
(numerator) high bit*10000 OFF
Group 2 Electronic gear ratio ) Servo At once
P0-94 . . 1 - 1" 9999
(denominator) low bit*1 OFF
Group 2 Electronic gear ratio ) Servo At once
P0O-95 . . . 0 - 1" 65535
(denominator) high bit*10000 OFF
Note:

(1) PO-11~P0O14 is all about the parameters of electronic gear ratid, 1IP@012 is group 1, RPQ3,
P0-14 is group 2, but the priority of POL and P@L2 is higher than that of PIB and PaL4. Only
when PB11 and PaL2 are set to 0, the ratdf electronic gear P03 and PaL4 will take effect.
(2) When P0O11, P12, PO13 and PaL4 are all set to 0, P82, PG93, PG94 and P&5 will take

effect.

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

Steps Content Descriptbn
Confirm the maching Confirm the deceleration ratim:m(servo motor turns n
1 specification rotations while load turns n rotationdjall screw distance
pulley diameter
Confirm the encoder pulse | Confirm the servo motor encoder accuracy
3 Set thecommand unit Determinethe actual distance or angle corresponding t
pulse of the controller
4 Calculate the command puls| Based on the determined command unit, calculate
the load shaft rotates 1 circle]| command quantity n of the load shaft rotatiogl revolution.
Calculate the pulses p{ Command pulse number of motor shaft rotating for 1
5 . -
rotationM M=N/(m/n).
Set the pulses per rotatio PO-11=M%10000 priority
(P0O-11/PGB12) or P0-12=M/10000
6 i i encoder encoder
EleCtrOﬂlC gear ratic PO - 13 resolution resolutiornn 2 m
(P0-13/P314)/(P0-92~95) - 14 ™M = NEN
Note:

(1) In step 6, the effective priority of the number of pulses per revolution is higher than the
electonic gear ratio, that is, when BQ ~ PQ12 are all 0, PA3 ~ P-14 will take effect. In gecial



cases, if the number of pulses per revolution is calculated as a decimal, the electronic gear ratio should
be considered.

(2) When B-13 and B-14 exceed the setting range, please divide the electronic gear ratio into

numerator and denominator. Ifet ratio still exceeds the parameter setting rangaspluse the second
gear ratio P@2~P095. Only when B-11~14 = 0, the second gear ratio takes effect.

(3) The resolution of DS5 series servo motor encoder is 131072 (17 bits) and 8388608 (23 bits).
(4) The command unit does not 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 mechattoahey can reach 0.01lmm, so the
unit equivalent of 0.01mm 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 ihaft <«»F
1] ? N < Load shal
P: pitch| Load \ ]
steps Name ot 5 P chaft 360° /> (
rotate= : 1rotates ——— .
commandunit commandunit D: pulley diamete
1rotate= "D
command un
Confirm Ball screw pitch: 6mm 1-circle rotate angle| Pulley diameter: 100mm
1 mechanical Machine deceleration ratiq 360° Deceleration ratio: 1:2
specifications | 1.1 Deceler#ion ratio: 1:3
Confirm  the| Encoder resolution 131072 | Encoder resolutiory Encoder resolution 131072
2 number (i} 131072
encoder pulses
3 Confirm  the | 1 command unit: 0.001mm | 1 command unit: 0.1° | 1 command unit: 0.02mm
command unit
Calculate thg 6mnY0.001mm=6000 360/0.1=3600 314mm/0.02mm=15700
command
4 amount of 1
revolution of
load shaft
Calculate thg M =6000/(1/1)=6000 M=3600/(3/1)=1200 M=15700/(2/1)=7850
pulse numbel
5 m of one
revolution of
motor shaft
2)?;“%‘;'585 P& po-11=6000 P0-11=1200 P0-11=7850
PO-11/PG12 P0O-12=0 P0O-12=0 P0O12=0
6 P0-13=131072 P013=131072 P0-13=131072  PA4=7850

Set electronic
gear ratio
(PO-13/PG14)/
(P0O-92~95)

P0-14=6000
After reduction
P0O-13=8192
P0-14=375

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

After reduction
P0-13=65536 P{a4=3925
Converto second gear ratio
P0-92=5536 PM3=6
P0-94=3925 P®5=0




5.3.1.2Positioning completion signal {COIN, /COIN_HD)

In position control, the signal indicating the completion of servo motor positioning is used when the
command controller regls to complete positioning confirmation.

A Related parameters
. Default : .
Parameter Meaning € gu Unit Range Change | Effective
setting
Positionin .
P5.00 oning 11 Command| . o535 | Anytime | Atonce
completion width unit
Positioning
P501 completion 0 - 0 3 Anytime | Atonce
detection mode
Positioning
P5-02 completion hold 0 ms 0 65535 | Anytime | Atonce
time
Parameter el Defgult Slglle Meaning Modify | Effective
name setting mode
P537 | /COIN-HD | n.0000 Al Pos't'oh”(;?d?n‘;"mp'ae Anytime | At once
P538 | /COIN | n.0000 All Pos't'omgu‘i"mp'm Anytime | At once
Refer to section 3.2.2 for hardware wiring details.
If it is necesary to output signal from SO2, ¥ and B-38 ak setto n.0002/0012. Note that an S
terminal can only be used as a signal function.

1. Conditions for positioning completionsignal output

(1) /COIN-HD signal output conditions

When the positining completion detection mode&sP1 is set to 3, the positiing completion
holding /COIN-HD signal can be output. When the /COBignal holdsP5-02 time, theCOIN-HD
signal can be output.

(2) /ICOIN signal output conditions

According to the positioning capletion detection mode set in5P1, outut positioning
conpletion /COIN signal. The following is therecondition for positioningputput and the output
diagram.

P501 setting Content Diagram
ON
/S-ON
If the absolute signal __|
deviation is below
0 P500, the COIN  U0-08 i
signal  will  be Pulse offset y P5-00
output.
/COIN
signal ON OFF ON




ON

/S-ON
Signal status |
After the
instruction is . uo-08 i
1 finished, the Pulse offset | _ vy P5-00
deviation is below !
P500 and COIN
signal is output. . J0-12
Pulse comman:
/COIN ‘iON oN_
Signal status | OFF
ON
/S-ON
Signal status|
When the 0008
instruction ends M 5 4
and the motol Pulse offset_|__ yP5-00
speed is under th |
rotation detectior
2 speed (P®3) and b qujo;]z&]
the absolute uls€ commang —
deviaton is less
than P500, the
COIN signal is Act‘d;? . $ps03
output. pee '
ICOIN  []ON ON
Signal status | OFF
ON
/S-ON

Signal status|

At the end of
instruction, the _ U008
absolute deviatior Pulse offset ¢P5-00
value under PHO, 3

3 it outputs COIN
signal. If COIN . qU0-12
maintains P52 Pulse command/

d
: >« P502
Sgnalisoutpat. | /SO Tlon oN
9 put. Signal status | OFF >« P5-02
/COIN-HOLD ON
Signal status OFF

2. Description of positioning completion width

(1) The positioning completion width5200 changes proportionally due to the change of electronic
gear ratio, and the factory default is 11 command units.

The following tdle is an example:

Number of The positioning completion width 500
command pulses| positioning completion | changes proportionally with the number of comm:
required for one width P5-00 pulses required for one revolution of the motor

revolution of motor The output of the positioning completion sigr
10000(default) 11 (default) depends on the positioning completion width. 1
20000 22 smaller the width is, the later the positioni
5000 6 completion signal output is, but the signal out
3000 4 does not affect the actual operation state of

2000 3 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.

5.3.1.3Positioning near signal (NEAR)

The servo motor is located near the positioning completion signal, so that the equipment can prepare

the next action in advance.

A Related parameters

. Default . .
Parameter Meaning © gu Unit Range Change | Effective
setting
p5op | 'Near signabutput 50 Command| . go5a5 | Anytime | Atonce
width unit
Parameter Il Defqult Suitable Meaning Modify Effective
name setting mode

P546 /INEAR n.0000 All Positioning near | Anytime At once
Refer to section 3.2.2 for hardware wiring details.
If it is necessary toutput from tle SO2, B-46 can be set to n.0002/0012.

1. Positioning approach signal output conditions
When the pulse deviation valued08 of theservo driver is lower than the5®6 setting value,
the pogtioning approach signal (/NEARs output.

INEAR
- — T
signal status [
| OFF |
ICOIN  ON 1ON
signal status
OFF

2. Description of approach signal output
(1) The approach signal output widttbB6 changes proportionally due to the change of the electronic
gear atio. Thedefaultsettingis 11 command units.
The following table is an exaple:

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

revolution of motor The output of the positning completion signa
10000(default) 50 (default) depends on the positioning completion width. 1
20000 100 smaller the width is, the later the positioni
5000 25 completion signal output is, but the signal out
3000 15 does not affect the actual operation state of

2000 10 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 larfpan the positioning completion width.



5.3.1.4Command pulse prohibition (INHIBIT )

Position command prohibition, including internal and external position commands. Stop the function of
command pulse input dmg position control. When th&éNHIBIT signal is on, the pulse command is
no longer counted.

A Related parameters

Signal | Default | Suitable . . .
Parameter name setting mode Meaning Modify | Effective
P532 /INHIBIT | n.0000 All Command pulse prohibitiory Anytime | At once

Parameter range n.000015 asgyned to otheinput terminals by parameteb2.
If it is necessary tmputfrom SI2 P5-32 can be set to n.0002/0012. Refer to section 3.2.2 for har
wiring details.

1. /INHIBIT terminal effectiveness description

Parameter setting SignallNHIBIT terminal input status SlgnaIINHIB'IT terminal

status logic

P5-32=n.0000 No external terminal input

P532=n.04¢( S | terminal has no signal input Invalid

P532=n.04¢( S | terminal has signal input

P532=n.0010 No external terminal input

P532=n. 00( S | terminal has signal input Valid

P532=n.0¢( S | 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

. /INHIBIT terminal logicinvalid
valid

/INHIBIT signal is fromON Y O F Eontinue
running from pause point.

5- internal position

Pause current segment
control

/INHIBIT signal is fromON Y OF €ontinue
running from the puls command receive
after OFF

6- external pulsg Pause pulse commar
position control reception

5.3.1.50ffset clead” /CLRE

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 th€LR signal is received.

A Related parameters

Parameter gl Def"?‘“'t SUIEDIE Meaning Modify Effective
name setting mode
P534 /CLR n.0000 All Pulsedeviation clear| Anytime At once

Parameter range n.000015 assigned to otlhénput terminals by paraeter B5-34.
If it is necessary tinput signal from SI2, 834 can be set to n.0002/0012. Refer to section 3.2.
hardware wiring details.

1. /CLR signal effectiveness

parameter setting status Signal/CLR terminal input status Slgnallcliol_gl?ctermlnal
P534=n.0000 No external terminal input
P534=n.0001 S | terminal has no signal input Invalid
P534=n.0011 S | terminal has signal input
P534=n.0010 No external terminal input
P534=n.0001 S | terminal has signal input Valid
P534=n.0011 SIl terminal has no signal input




2. /ICLR signal explanation

Send the plse to the servo, execute tHelLR input signal, the servo will lock the current pulse
couns, then update the current position of the encoder to the position feedback in the ebrivel,
same time, clear the intermediajuantity of the position loop, speed loop and current loop

/CLR signal is triggered by edge.

3. Other description of pulse position deviation clearing signal
Setting -02 to 1 can also clear the pulse positiemidtion.

5.3.1.6Paosition 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 comnmal 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.

A Related parameters

Default . ;
parameter Meaning sl Unit Range Change | Effective

pulse deviation

P0-23 limit value

2000 0.01turns | O 65535 | Anytime | Atonce

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

Alarm E-100
Deviation { Normal control I PO-23
pulse { Normal control I PO-23
Alarm E-100

5.3.1.7Position command filter
1. Firmware 3770 and before versions

A Related parameters

. Default . .
Paraneter Meaning . Unit Range | Change| Effective
setting

Position command Servo
P1-24 acceleration and 0 0.Ims | O 65535 At once

. o . OFF

deceleration filtering time
Position command . Servo
- . e . A
P25 smoothing filtemg time 0 0.lms | 0" 65535 OFF tonce
Positon command accelerati and " . :
L. Position command smoothing filter
deceleréion filter




Command pulse

Before filtering

Command pulse

——— Before filtering

frequency Afer fiteting frequency — After filtering
100% (---- 100% -~ :
632% |-~ - i
1 i 36.8% i
P~ P Pa— e
P1-24 P1-24 T P1-25 P1-25 T
Co;nmand pulse ——— Before filtering
requency
——— After filtering
100%
]
P1-25 T
2. Firmware 3770 and after versions
A Related parameters
Parameter meaning default unit range modify effective
p1.23 | Speed command filtering 0.lms | O 65535 | servobb | a once
time constant
P3-09 acc time 200 1ms 0" 65535 | servobb at once
P310 dec time 200 1ms 0" 65535 | servobb at once
P311 Movm_g average filtering 0 01ms | O 65535 servobb at once
time constant

Firstly, set P39 and P3L0. Plan the accelerati@md deceleration time of the speed command.

Among them, the acceleration time Tacc=(target speed/rated speed)d*[R3], and the deceleration
time Tdec=(target speed/rated speed) *1®3ms].
Set an appropriate sliding average filtering time cond®&11 (Stype acceleration and deceleration

target speed

, speed

speed

L —

Tace

time constant). Ts = PB1*0.1[ms]

"

Tekec

time




Speed
 >P ____ Before filter
After filter
Target |----- =
speed ™
\\\
Tacc | Is b Tdec 1'TS ! TrimE

Note: The setting of the sliding average filtering time constant must meet the requirements,
Ts<0.5Tacc, Ts<0.5Tdec. Otherwise, excessive sliding average filtering time will result in an
increase in deceleration tarand deceleration time, which does not comply with the settings-0® P3

and P310.

When P309 and P3l0 are set to O, setting the sliding average filtering time will change the speed
command into a trapezoidal acceleration/deceleration speed command.-Z&{d9peed instruction
filtering time constant) and P24 (firstorder lowpass fitering time constant), and the effect is as
follows:

Command pulse

frequency — Before filter

After filter
100% f — —

63.2% f — — - —

Y |

o————
: 36.8%
|

— i .
P1.23 P1-23 Time

Note: If acceleration and deceleration are set-dirder lowpass filtering will increase the hysteresis
of the speed command.

5.3.1.8Reference origin

1. Find the reference origin

To find out the phyisal origin of working table and make it as the coordinates origin of point position
control. Uses can select finding reference origin at forward or reverse side.

Function setting:

. Default . .
Parameter Meaning . Unit Range Change | Effective
setting
P4-00 Servo
- . ) 1
N ox x Origin function 0 0 OFF At once

Note: This function is applicable to positionode 5 and 6; when this parameter is set to 0,
function of Originfinding is invalid; when it is set to n.001x, the function of Orifimling can be
used.

Signal setting

Parameten  Signal Default Meaning Modify
Mode 3: internbspeed Range: 000@015 distributes
selecting signal to input terminal through P38.
P528 | /SPDA | n.0000 _ When it set to 0001, it means
Mode 5: find @igin point at input signal from SI1.
forward direction




Mode 3: internal speed Range: 00000015 distributes
PE29 /SPDB 1.0000 selecting signal to input terminal through RP39.
' Mode 5: find origin point at Wh_en 'tts‘?t to lOfOOl, |St|rlneans
reverse diretion Input signat from )
Related parameter setting:
. Default . .
Parameter Meaning . Unit Range Change | Effective
setting
P4-00 Z phase signal ) Servo
- f
n. x X numbers 2 0 OFF At once
The speed hitting Seno At once
P401 the proximity 600 rpm 0" 65535
; OFF
switch
The speed leaving Seno At once
P402 the proximity 100 rpm 0" 65535
i OFF
switch

Note: the origin searching function @nly for single turn absolute motor (the origin searct
function can also be supported forlthturn absolute motor R@9 =1).

Find refeence origin diagram:

IN-OT

/‘P-OT
|
K : Speed P41
Stop modei Direction CW
PO-28

: Speed prz
Direction GCCW

Z signal quantit
P4-0C

Reference origin
of forward side

|
|
Speed P41 »‘

Direction CCW |
, Stop mod
' PO-28
eed P42

 Direction CW
Z signal l+antit
P4-0C

Reference origin
of reverse side

Sequentiatliagram of finding reference origin on forwaides

K
ISPD A H
-0 | k
A | | ! i |
vioo S —
P4-01/ \ - P4-0C
o R r t

Steps:

(2) Install limit switch at forward and reverse side. At the rising edge of /SRDotor runs forwardta



the speed of R81 to find the reference origin on forward side.

(2) After the working table hit the limit steh, the motor stop as the mode set by paramet@8P0
(3) Motor leaves the limit switch at the speed of@24 After the working table left thiamit switch, the
motor run at the Z phase signal position of No.n optical encoder. This position is cahsiddte
coordinates origin, n is decided by paramete0@4

5.3.19 Homing function

1. Functionoverview

The return to origin function refers tbat when the servo ebla is on in the position control mode,
after the return to origin 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 poinb$equsent
position contol.

During the homing operation, other position commands (including thggered homing signal) are
shielded. After the homing is completed, the servo driver can respond to other position commands.
After the homing is completedhé servo driver outpsitthe homing completion signal, and the upper
computer can confirm that the homing has been completed after receiving the signal.

3. Parametesetting

Paraméer Name Range Meaning ti?ﬁg Effective | Default
P911.0=0 not find Z phase
Z phase P911.0=2 find one Z phase Servo| Servo
P911.0 numbers O~F P911.0=2 find two Z phases OFF ON 0
Andso on
Homing P9-11.1:_Q not trigg_er homing
P911.1 trigger 0~2 PO-11.1=1 trlgger homing through SI | Servo| Servo 0
mode tgrmmal(PE_rZS) _ OFF ON
P9-11.1=2 trigger homing after enabling
P9-11.2=0 homing mode)
Homing P9-11.2=1 homing model Servo| Servo
P911.2 mode 0~7 P9-11.2=2 homing mode2 OFF | ON 0
Andso on
Deceleration
mode when P911.3-0: decelerate as the tag of servo | servo
P911.3 | meetingthe| 0,1 P9-14 OFF ON 0
overlimit P911.3=1 decelerate at once
signal

Note: P9-11.0 ca set up to 15 Z phases.-B9.1 = 0 means that th@mingfunction cannot be used.
This parameter can be understood as the enabling bit dbthangfunction. Homing modes 1, 3, 5
and 7 are the opposis#uationof homing modes 0, 2, 5 and &spectively.

Parameter| Name Range Unit Meaning _Set Effective B
time value
. Return to the origin at high speeq
P9-12 Homing 0~3000 rom find the deceleration point and Servo | Servo 200
high speed A OFF ON
execute the mechanical offset
Homing with low speedThis low
i Homing _ speed should be low enough not| Servo Servo
Po-13 low speed 0~1000 Ll cause mechanical shock when| OFF ON 20
stopping
Homing The acceleration and deceleratio Servo Servo
Po-14 acc/dec 0~1000 ms | time here refers to the time requirg 1000
. OFF ON
time for 0 to 1000 rpm
Maximum If the time spent in thevhole
time process ohomingexceeds the time Servo Servo
P915 allowedto| 0~12000 | 10ms| set by this parameter, an alarm w OFE ON 0
return to be given. WheiP9-15 = 0, the
the origin timeout alarnwill be shielded




Parameter Name Range Unit Meaning Set Effective DG
time value
Touch
stop node . . .
: N This parameter is only available fq Servo Servo
P9-16 homing 0~1000 Ll home mode 6 and 7 OFF ON 2
speed
threshold
Touch This parameter is only available fq
stop mode home mode 6 and 7 Servo Servo
1 ~ 0 0, 0,
Po-17 r;g:g'l?g 0~300% % The base value of the percentage OFF ON 100%
threshold the rated torque
Touch
stop mode . . .
; _ This parameter is only available f¢ Servo | Servo
P18 h?im::g 10~1500 ms home mode 6 and 7 OFF ON 500
threshold
Quantitati
P919 | vepulss | -9999-9999| - Quantitative pulselow bit | SSIv0| Servo 0
) OFF ON
low bit
Quantitati
P920 | vepulss | -9999~9999| - Quantitative pulsehigh bit | 0O | Servo 0
. : OFF ON
high bit
New/old
P921 homing 01 i P9-21=0 old homing function Servo | Power on 0
function ' P921=1 new homing function OFF again
selection
When the homing is about to end
this filtering time is equired. Wait
New .
homing until the motor stops qqmpletely Servo | Servo
pP9-22 end filter 50~10000 ms beforecompletely exiting the OFF ON 500
; homing mode. After this filtering
time . -
time, the return to origin
completion signal will be output.

Note: Actual mechanical offsetP919 + P920x10000 P919 ard P920 need samesymbol (all
positive or negative value)lhe mechanical offset here is the absolute position of the servo after

homing.
GCIEIEE Name Meaning Settime | Effective | Default
N.XXXX
Forward overtravel Lo ; . Operation Take
P522 : Forwardlimit signal in homing mode ; effect at 0
signalPOT setting
once
Reverseovertravel Lo . : Operation Take
P523 ; Reversdimit signal in homing mode ; effect at 0
signalNOT setting once
When the homing action and status at Take
completed,ie homing completion signg effect at
will be output. Even if other modes ar¢ once
Homingcompletion | executed after the homing is complete| Operation
P554 . . . 7 . . 0
signal the homing completion signal will not| setting
disappear. When the homing is starte
again, the homing conhgtion signal will
disappear.
. . .- . . . Lo . Take
Homingswitch The origin switch signal is required in tf Operation
P564 : . L ; effect at 0
signal process of returning to the origin. setting once
S| terminal start WhenP911.1=1 P5-28distributed the Overation Take
P528 homi S| terminal, thhoming can be triggered pere effect at 0
oming . setting
by Sl terminal. once

4. New homing mode selection




To usethe newhomingfunction, first sefP9-21=1, then set the overtravel switdAR@T/NOT) and the
origin switch. If the mechanicalffset (P9-19 andP9-20 are set), please set the offset within the travel
range to ensure that the mechanical equipment will not be damaged duhiegiihgprocess!

The number of Z phaseP3-11.0) and the mechanical offs€9(19, P9-20) can be valid at the same
time. If the number of Z phaseB%11.0) and the mechanical offs€9(19, P9-20) are not set to 0, the
servo will find the number of Z phasd?3(11.0) first, and then execute the mechanical off88+109,
P9-20). If the number of Z phase®$-11.0) is 0 ad the mechanical offsePg-19, P9-20) is not 0, the
servo does not find the Z phase, but executes the mechanical B#4&, P9-20). If the number oZ
phases is not 0 but the mechanical offset is 0, the servo will find the Z [#8a4é.Q) without
performing the mechanical offset.

There are 8 homing modes in total, as follows:

(1) Positivehoming the deceleration point is the origin switch, and the origin is the origin switch or
motor Z signal iP9-11.2 = 0)

(2) Reverséhoming the deceleration poing the origin switch, and the origin is the origin switch or
motor Z signal P9-11.2 = 1)

(3) Positivehoming thedeceleration point and origin are motor Z sigi®-11.2 = 2)

(4) Reversénoming the deceleration point and origin are the motor Z sigitall(.2 = 3)

(5) Forwardhoming the decelation point is the forward overtravel switch, and the origin is the
forward overtravel switch or motor Z sign&311.2 = 4)

(6) Reversénoming the deceleration point is the reverse overtravel switch, anditie is the reverse
overtravel swich or motor Z signalf9-11.2 = 5)

(7) Positivehoming the deceleration point is the mechanical limit position, and the origin is the
mechanical limit position or motor Z sign&311.2 = 6)

(8) Reversehoming the deeleration point isthe mechanical limit position, and the origin is the
mechanical limit position or motor Z sign&11.2 = 7)

Eachhomingmode is analyzed in detail below:
1. Homing mode 08 & Positive homing, the deceleration point is the origin switch,and the
origin is the origin switch or motor Z signal (P9-11.2 = 0)
To use this mode, you need to connect pot, not and origin switches.
(a)When the motor starts to move, the signal of the origin switch (deceleration point) is irGahid (
= O-invalid, 1-valid), and the forward overtravel switcRQT) (P5-22) is not trggered in the whole
process
Firstly, the servo motor searches the deceleration point (origin) signal in thepdgt forward
direction with the set value of P2 (homing high speell until it meets the rising edge of the
deceleration point (origyrsignal. After gradually decelerating 4#89-13 (hominglow speedl according
to the setting ofP9-14 (homing acceleration and deceleration tdinéhe servo motor searches the
deceleration poifibrigin) signal falling edgen the reverse direction at the low speet lse-P9-13
(homing low speefl. When encountering the deceleration point (origin) signal falling edge, it will
reverse, and continue to search the deceleration point (origin) signal etjjggat low speed with
P9-13 (hominglow speedl The nexhomingactioncan be divided into four cases:
(al)Z phase numbgiP9-11.0) is 0 andmechanical offsetP9-19, P9-20) is O:
During the operation of continuing to search the rising edge of dedatepaint (origin) signal at low
speed withP9-13 (homing low speed, stop immediately when encountering the rising edge of
deceleration point (origin) signal.
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(a2)Z phase numbgiP9-11.0) is 0 andmechanical offsetP9-19, P9-20) is not 0:

In the opeation pro@ss of continuing to search the rising edge of @eatbn point (origin) signal at
low speed withP9-13 (homing low speed, stop immediately when encountering the rising edge of
deceleration point (origin) signal. After the motor is completlypped, lie motor will move a
guantitative pulseR9-19, P9-20) with speed”9-12 (hominghigh speejlaccording to the set number of
mechanical offset pulses and direction (either positive direction or negative diretttemYhe motor
will stop.

(a3)Z phasenumber(P9-11.0) is 1 andmechanical offsetP9-19, P9-20) is 0:

During the operation of continuing to searhk tising edge of deceleration point (origin) signal at low
speedP9-13 (hominglow speed, continue torun after encountering the risinglge of decelet&on
point (origin) signal, and then find the fidtphase signal and stop immedigte
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(a4)Z phasenumber(P9-11.0) is 1 andmechanical offsetP9-19, P9-20) is not 0:

During the operation of continuing to search the rising edge afd@beleration pointorigin) signal at

low speedP9-13 (homing low speed, continue torun after encounteringhe rising edge of the
deceleration point (origin) signal, then find the firsplrase signal and stop immediately. After the
motor is completelystopped, accordingtthe set number of mechanical offset pul$®s19, P9-20)

and direction (it can be posié direction or negative direction), the motor goes through a quantitative
pulses (P9-19, P9-20) at the speed set by-B2 (hominghigh spee}] and then the motor gps.

(b) When the motor starts to move, the origin switch (deceleration point) sigraidgP5-64 =
O-invalid, 1-valid), and the forward overtravel switcR522) is not triggered in the whole
process:

The servo motor directly searchies the falling edg of the deceleration point (origin) signal at low
speed-P9-13 (hominglow speedl If it encounters the falling edge of the deceleration point (origin)
signal, it will reverse (i.e. forward), and continue to search for the risingadbe deceleratiopoint
(origin) signal at low speed witR9-13 (hominglow speed. The nexthomingactioncan be divided
into four cases:

(b1) Z phasenumber(P9-11.0 is 0 andmechanical offsefP9-19, P9-20) is O:

In the process of forward acceleratior forward constant spd operation, stop immediately when
encountering the rising edge of deceleration point (origin) signal.
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(b2) Z phasenumber(P9-11.0 is 0 andmechanical offsefP9-19, P9-20) is not0:

In the process of positive acceleration pmsitive constant speed opton, 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 negativenjjréuti

motor will movea quantitative pulse P9-19, P9-20) at the speed set by-B2 (hominghigh speel] and

then the motor will stop.

(b3) Z phasenumber(P9-11.0 is 1 andmechanical offsefP9-19, P9-20) is O:

In the procesf forward acceleration roforward constant speed operatiagntinue torun after
encountering the rising edge of the origin signal, and then find theZfipiase signal and stop
immediately.
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(b4) Z phasenumber(P9-11.0 is 1 andmechanical offsefP9-19, P9-20) is not0:

In the process of positive acceleration or positive constant speed operation, continuneattzr
encountering the rising edge of the origin signal, and then find theZfipftase signal and stop
immediately. After the motor is completely stoppdte tnoobr will run a quantitative pulsePg-19,
P9-20) at the set spel P9-12 (homing high speeflaccording to the set number m&chanical offset
pulses P9-19, P9-20) and direction (either positive or negative directitimnthe motor stops

(c) When the motortarts to move, the signal of the origin switch (deceleration point) is invalid
(P5-64 = Ginvalid, 1-valid), and the forward overtravel switdP5(22) triggered in the process
is valid
Firstly, the servo motdiorward searches for the deeehtion point gnal at high speeB912 (homing
high speell After encountering the forward overtravel switéfO(T) (P5-22), the driver immediately
reversesearches for the falling edge of the deceleration pointifdrgignal atthe speedP912
(hominghigh speejflaccording to the value set 189-14 (homingacceleration and deceleration time
After encounteng the falling edge of thedeceleration point (origingignal, decelerate in the reverse
direction (i.e. restore the forward direction) according to the see\@&lB9-14 (homingacceleration
and deceleration timeThe servo motoforward searches the rising edge of the deceleration point
(origin) signalat low speed ofP9-13 (hominglow speed. The next action back to the origin can be
divided into four cases:

(c1) Z phasenumber(P9-11.0 is 0 andmechanical offsetP9-19, P9-20) is O:
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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(c2) Z phasenumber(P9-11.0) is 0 andmechanical offsetP9-19, P9-20) is not 0:

In the process of gsitive 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 witiove a quantitative pulseP9-19, P9-20) at the speed set by
P912 (homing high speell according to the set number and direction of mechanical offset pulses
(either positive direction or negative directiotien themotor stops.

(c3) Z phasenumber(P9-11.0 is 1 andmechanical offsetP9-19, P9-20) is 0:

In the process of forward acceleration or forward comsspeed operation, continue ran after
encountering the rising edge of deceleration point (origin) signdlthen find the firsZ-phase signal
and stop immediately.
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(c4) Z phasenumber(P9-11.0) is 1 andmechanical offsetP9-19, P9-20) is not0:

In the process of positivacceleration or positive constant speed operation, continuentafter
encounteang the rising edge of the deceleration point (origin) signal, and then find th&@-fitsase
signal to stop immediately. After the motor is completely stopped, ther miltaun a quantitative
pulse P9-19, P9-20) at the set speed912 (homing high sped according to the set number of
mechanical offset pulses and direction (either positive direction or negative direttionhe motor
stops

2. Homing mode 10 & Reverse retun to zero, the deceleration point is the origin switch, and

the origin is the origin switch or motor Z signal P9-11.2=1"
It needs to conne®&OT, NOT, origin switchto use this mode.

(&) When the motor starts to move, the signal of origin switch (deceleration point) is invalid, and

the reverse overtravel swit¢(NOT)(P523)is not triggerd in the whole process

Firsty, the servo motor searches for the deceleration point signal at high-§8&2 (homing high
speedl in reverseuntil it meets the rising edge of the deceleration point signal. After grgduall
accelerating td®9-13 (hominglow speed according to the séng of P9-14 (homingacceleration and
deceleration timkg the servo motoforward searches for thialling edge ofdeceleration point (origin)
signalat the low spee®9-13 (hominglow speeldl Whenencountang the falling edge ofleceleration
point (orgin) signal it will reverse (resume reverse), and continue to search the rising edge of the
deceleration point (origin) signal at a low sgpeB9-13(hominglow speefl The next back to origin
action can be divided into four cases:

(al)Z phasenumber(P9-11.0) is 0 andmechanical offsetP9-19, P9-20) is O:
During the operation of continuing to search for the rising edge of deceleration point (origin) signal at



low speed-P9-13 (homing low speedl stop immediately when encountering the rising edge of
decekration point (origin) signal.
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(a2)Z phasenumber(P9-11.0 is 0 andmechanical offsetP9-19, P9-20) is notO:

During the operation of continuing to search the rising edge of deceleration point (origin) signal at low
speed-P9-13 (hominglow speed, stop the machine immediately after encountering the rising edge of
deceleration point (origin) signal. After the motor is completely stopped, the motor wilkrun
guantitative pulseR9-19, P9-20) at the set speddd12 (homing high speell according to theset
number of mechanical offset pulses and direction (either positive direction or negative diréwotion)

the mdor stops

(a3)Z phasenumber(P9-11.0 is 1 andmechanical offsetP9-19, P9-20) is 0:

During the operation ofontinue to search the g edge of deceleration point (origin) signal at low
speed-P9-13 (hominglow speedl, continue torun after encounténg the rising edge of deceleration
point (origin) signal, and then find the fit{phase signal and stop immediately.
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(a4)Z phasenumber(P9-11.0) is 1 andmechanical offsetP9-19, P9-20) is not0:

During the opration of continue to seah the rising edge of the deceleration point (origin) signal at
low speed-P9-13 (hominglow speedl, continue to operate after encountering the rigidge of the
deceleration point (origin) signal, then find the filsphase 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 direati), the motor goes through a quantitative puR@&19, P9-20) at

the speedP9-12 (hominghigh speel] and therthe motor stops.

(b) When the motor starts to move, the signal of origin switch (deceleration point) isR&bd (

= (O-invalid, 1-valid), and tle reverse overtravel switch is not triggered in the whole psoces

(NOT) (P5-23).
The servo motor directlforward searches for theafling edge of the deceleration point (origin) signal
at low speed™3-13 (homing low speedl If it encounters the falling e& of the deceleration point
(origin) signal, it will reverse (i.e. negativereition), and continue to search for the rising edge of the
deceleration point (origin) signal at low spe®8-13 (hominglow speefl The next action of returning
to origin canbe divided into four cases:
(b1) Z phasenumber(P9-11.0 is 0 andmechanical offsefP9-19, P9-20) is O:
In the process of negative accelarator negative constant speed operation, stop immediately when
encountering the rising edge of the origin signal
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(b2) Z phasenumber(P9-11.0 is 0 andmechanical offsefP9-19, P9-20) is not0:

In the process of negative acceleration or negative constant speed operation, stoghihe ma
immediately after encountering the rising edge of the origin signal. #&feermotor is completely
stopped, the motor will walk a quantitative pulB8-(9, P9-20) at the speed9-12 (hominghigh speej
according to the set numband direction of mechanical offset pulses (either positive direction or

negative direction), andé¢n stop the motor.

(b3) Z phasenumber(P9-11.0 is 1 andmechanical offsefP9-19, P9-20) is O:

During negative acceleration or negative constant speed operation, continue operation after
encountering the rising edge of deceleratiomipéorigin) signa) and then stop immediately after

finding the firstZ-phase signal.
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(b4) Z phasenumber(P9-11.0 is 1 andmechanical offsetP9-19, P9-20) is not0:

In the process of negative acceleration or negative constant speed operation, continue to operate after
encounterig the rising edge of the deceleration point (origin) signal, and then find th&-fitshase

signal to stop immediately. After the motor stops completely, the motor wilh muantitative pulse

(P9-19, P9-20) at the set spedtb-12 (hominghigh speellaccording to the set mechanical offgetse
numbersanddirection (either positive or negative directiptijenthe motor stops

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

(NOT) (P523).

Firstly, the servo motareversesearches for the deceleration point (origin) signal at high 8t
(hominghigh speell After encoutering the reverse oveatrel switch NOT), the driver decelerates in
reverse (i.e. forward) according to the value sd®d14 (homing acceleration and deceleration tine

and immediately searches for the falling edge of the deceleration pdginh) signal at high speed
P912 (homing high speell 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 sevalue ofP9-14 (homingacceleration and decedgion timeg, and the servo motor searches the
rising edge of the deceleration point (origin) signal in the reverse low gp@dd (hominglow speel

The nexthomingactioncanbe divided into four cases:

(c1) Z phasenumber(P9-11.0 is 0 andmechanicabffset(P9-19, P9-20) is O:



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 phasenumber(P9-11.0 is 0 andmechanical offsetP9-19, P9-20) is notO:

In the process of reversecaeleration 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 witiove a quantative pulse P9-19, P9-20) at tke speed set by
P912 (homing high speell according to the set number and direction of mechanical offset pulses
(either positive direction or negative directiotien the motor stops.

(c3) Z phasenumber(P9-11.0 is 1 andmechanical offsetP9-19, P9-20) is 0:

In the process of reverse acceleration or reverse constantggmation, continue the operation after
encountering the rising edge of the origin signal, and then stop immediately after finding the first
Z-phase ginal.

origin
forward  YOT switch o speed 4 deceleration point
directi signal falling edge
irection m

I] 5~ Ty T O ———

1
i { \
I | f \
: . trigger signal | Z signal
| f \
\ ]

motion track C‘—(

time

1
1
i : )] -P9-13

T
I
7 i 1 M | ]
motor Z slgnal‘ ! ﬂ : H o Olrilgin signal
reverse ’—| ) ! - ﬁ]\'o‘[‘ signal rising ~ 11Si02 edge
overtravel switch

edge

(c4) Z phasenumber(P9-11.0) is 1 andmechanical offsetP9-19, P9-20) is not 0:

In the process of reverse acceleration oersy constant speed operation, continue to operate after
encountering the rising edge of the deceleration point (orggmal, and then find the firg-phase
signal to stop immediately. After the motor is completely stopped, the motor will quantitative
pulse P9-19, P9-20) at the set speed912 (homing high speell according to the set number of
mechanical offsetydses and direction (either positive direction or negative directtbahthe motor
stops

3. Homing mode 28 8 forward homing, deceleration point and origin are motor Z signal
(P9-11.2=2
In this mode, the number of Z pdes of the motor is not found. To ukés mode, you need to connect
POTandNOT.
(&) When the motor starts to move, the Z signal is invalid or vRbeb@d = Ginvalid, 1-valid), and
the forward overtravel switchPQT) is not triggered in the whole process
Firstly, the servo motoforward searties the Z signadt the highspeedP912 (homing high speell
After encountering the rising edge of the Z signal, it decelerates in the reverse direction according to
the set value dP9-14 (homingacceleration and deceleration tiynacceleates to-P9-13 (hominglow
speedl and reversesearches the Z signat low speedNext, thehoming actionis divided into two
cases:
(al)Mechanical offse(P9-19, P9-20) is O:
In the process of reverse acceleration or reverse constant speed opeigtiamnsediatelywhen



encountering the rising edge of the other side of the motor Z signal.
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(a2)Mechanical offse(P9-19, P9-20) is not O:

In the process of reverse acceleration or reverse constant speed operation, stop immediately when
encountering the rising edge dmetother side of the motor Z signal. After the motor is completely
stopped, the motor wilvalk a quantitative pulseP9-19, P9-20) at the speed set by B2 (homing

high speejl according to the set number and direction of mechanical offset pulses (miitve

direction or negative directiorthen the motor stops.

(b) When the motor starts to move, the Z signal is invalid or vRbebd = Ginvalid, 1-valid), and
the forward overavelswitch is triggered in the proce@¥0T) (P522).

Firstly, the servomotor searches for the Z signal fiorward direction with thenigh speedP912
(hominghigh-speed speddAfter encountering the forward overtravel switch, the drdeselergesin
the reverse direction according®®-14 (homingacceleration and deceléicn time), and searches ifo
the Z signal in the reverskrection with thenigh-speedP912 hhominghigh-speedl until encountering
the rising edge of the Z signdlhe machinegradually decelerates in theverse direction (i.e. returns
to the forward diection)according toP9-14 (homingacceleration and deceleration tinghe servo
motor searches the rising edge of the other side of the Z signal in the faliveatibnand low speed
P9-13 (hominglow speefl The nexhomingactionis divided into twocases:
(b1) Mechanical offse(P9-19, P9-20) is O:
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 offsefP9-19, P9-20) is not0:

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 Wiwalk a quantitative puks at the speed set by -9 (homing high speej
according to the set number of mechanical offset pulses and direction (either positive direction or
negative direction), and then stop the motor.

4. Homing mode3d & reverse homing, the deceleration point and ogin are motor Z signal
(P9-11.2=3
In this mode, th number of Z phases of the motor is not found. To use this mode, you need to connect
POTandNOT.
(&) When the motor starts to move, the Z signal is invalid or vRbeb@d = Ginvalid, 1-valid), and
the revese ovetravelswitch is not triggered in the whole procéN©T).
Firstly, the servo motor searches for the Z signateversedirection with the high speedP912



(homing high speell After encountering the rising edge of the Z signal, it deceleeatiseverses
according to the set value B9-14 (homingacceleration and deceleration tdnaccelerates t89-13
(hominglow speefl and searches for the Z signal at low spieefdrward diretion. Next, thehoming

actionis divided into tvo cases:

(al)Mechanical offse{P9-19, P9-20) is O:

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.

forward NOT switch speed 1 Z signal another
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(a2)Mechanical offse(P9-19, P9-20) is not O:

In the process of positivecceleration or positive constant speed operation, stop the machine
immediatelywhenencounteringhe rising edge on the other side of the motor Z signal. After the motor
is completely stopped, the motor will walk a quantitatives@@9-19, P9-20) at the speeskt by P912
(homing high speejl according to the set number and direction of mechanical offset pulses (either
positive direction or negative directiotf)en the motor stops.

(b) When the motor starts to move, the Z signahvslid or vald (P5-64 = Ginvalid, 1-valid), and
the reverse ovaavelswitch is triggered in the proce@¢OT)

The servo motorsearches for the Z signal at high speP8&12 (homing high speell in reverse
direction After encounterig the reverse ovegvel switch, the driverdecelerats andreverses
according toP9-14, and then searches for the Z signal at high sp&i® (hominghigh speellin
forward directionuntil encountering the rising edge tife Z signal, and gradually decelerates and
reverseqi.e. restores the reverse direction) according to the set valB@ bf (homingacceleration
and deceleration timeThe servo motor searches the rising edge on the other side of thelZasigw
speed-P9-13 (hominglow speedl in reversedirection Next, the homingactionis divided into two
cases:
(b1) Mechanical offse(P9-19, P9-20) is 0O:
In the process of reverse acceleration or reverse constant speed operation, stop immediately when
encountering the rising edgéthe other side of the Z signal.
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(b2) Mechanical offsefP9-19, P9-20) is not0:

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 sigitat. the motor is completely
stopped the motor will walk a quantitative puls@9-19, P9-20) at the speed set by B2 (homing

high speell according to the set number and direction of mechanical offset pulses (either positive
directionor negative directionthen the motor stops.

5. Homing mode 48 0 forward homing, deceleration point and origin are forward



overtravel switch POT (P5-22) (P9-11.2=9

To use this mode, it needs to conne€T, POT.

(&) When the motor starts moving, the forward overtravel swRej is invalid
Firstly, the servo motosearches the forward overtravel switch at high sge@d2 (homing high
speed. After encountering the rising edge of the forward overtravel switch signal, it gradually
decelerates in reverse according to the setting9ef4 (homing acceleration and delegation timé.
The servo motor searches the falling edfythe forward overtravel switch signal revase directiorat
low speed-P9-13 (hominglow speedl After encountering the falling edge of the forward overtravel
switch signal, the next action adturning to the origin can be divided into four cases:
(al)Z phase numbgiP9-11.0) is 0 and nechanical offsetP9-19, P9-20) is O:
Decekrate in the reverse direction (i.e. restore the forward direction), and search for the rising edge of
the forward overavel switch signain the forwarddirectionand low spee®9-13 (hominglow speedl
In the process of forward acceleration orwiard constant speed operation, stop immediately when
encountering the rising edge of the forward overtravel switch signal.
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(a2)Z phase numbgiP9-11.0) is 0 and nechanical offsetP9-19, P9-20) is not 0:

Decelerate in the reverse direction (i.e. restore the forward direction)earuh $he rising edge of the
forward overtravel switch signal in the forwandth low speedP9-13 (hominglow speed. In the
process of forward acceleration or forward uniform speed operation, stop immedidtety
encounteringhe rising edge ofhe forward overtravel switch signa\fter the motor is completely
stopped motorwalks a quantitativepulseat the speed set by B2 (hominghigh speeflaccording to
the set number and direction of mechanical offset p(itsean only be in the negative direction, that is,
it must move between the origin switch a#@T), and then the motor will stop.

(a3)Z phase numbgiP9-11.0 is 1 and nechanical offsetP9-19, P9-20) is 0:

Continue to operate in reverse at the low speed seP®i3 (hominglow speed, and then stop
immediately afteencountering the rising edge of the fizsphase signal.
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(ad)Z phase numbgiP9-11.0 is 1 and nechanical offsetP9-19, P9-20) is notO:

Continue to operate in the reverse direction at the low speed se94y (hominglow speed, and

then stop immediately after encountering the rising edge of theZfipbiasesignal. After the motor
stops completelythe motor willmove a quantitative pulsat the speed912 (hominghigh speel
according to the set mber of mechanical offset pulses and direction (it can be negative or positive,
but it must move between theigin switch andNOT), and then the otor stops.



(b) Forward ovetravelswitchis validwhen motor starts movin@OT) (P5-22)
The servo motor directly searches for the falling edge of the forward overtravel switch BiQmph{
a reverse low spee#9-13 (homing low speedl After encountering the falling edge BOT, the next
homingaction is divided into four cases:
(b1) Z phase numbgP9-11.0) is 0 and nechanical offsefP9-19, P9-20) is O:
Decelerate in the reverse direction (i.e. restore the forwagdtidin), search for the rising edgeR®T
in the forward low-speedP9-13 (homing low speefl and stop immediately when encountering the
rising edge oPOT during forward acceleration or forward constant speed operation.
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(b2) Z phase numbgiP9-11.0 is 0 and mechanical offsefP9-19, P9-20) is not0:

Decelerate in reverse direction (i.e. restore the positive direction), search the rising R@Jeabfow
speed and positive direction wi®-13 (hominglow speedl. In the process of positive acceleratio
positive constant speed operation, stop immediately when encountering the rising Bdje After
the motor stops completelthe motor willmovea quantitative pulsat the spee®912 (hominghigh
speed according to the set mber of mechanicalftset pulses and direction @nly can be negative
direction,but it must move between the origin switch &@T), and then the otor stops.

(b3) Z phase numbgiP9-11.0 is 1 and mechanical offsefP9-19, P9-20) is O:
Continue to operate in reverse la¢ fow speedP9-13 (hominglow speel and then stop immediately
after encountering the rising edge of the fitgihase signal.
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(b4) Z phase numbgiP9-11.0 is 1 and mechanical offsetP9-19, P9-20) is not0:

Continue to operate in the reverse dimttat the low speedP9-13 (hominglow speed, and then stop
immediately after encountering the rising edge of the #rgthase signalAfter the motor stops
completely the motor willmovea quantitative pulsat the spee®912 (hominghigh speeflaccoding

to the set nmber of mechanical offset pulses and direction (it can be negative or positive, but it must
move between the origin switch aR®T), and then the otor stops.

6. Homing mode5d 6 reverse homing deceleration point and origin are reverse overavel
switch NOT (P5-23) (P9-11.2=5)

To use this mode, please conne®fT, NOT.

(&) When the motor starts moving, the reverse override swit€} is invalid
Firstly, the servo motor searches for the reverse overtravel sii€@fh)(at reversehigh speedP912
(homing high speejl After encountering the rising edge NOT, it gradually decelerates in reverse
according to the setting dP9-14 (homing acceleration and deceleration tindhe servo motor
searches for the falling edge ofOT at forward low speedP9-13 (homing low speedl After
encountering the falling edge NfOT, the next homing action can be divided into four cases:



(al)Z phase numbgiP9-11.0 is 0 and nechanical offsetP9-19, P9-20) is 0:

Decelerate in the reverglirection (i.e. restore threverse direction), and search for the rising edge of
NOT at the reverse low speeB9-13 (hominglow speefl In the process of reverse acceleration or
reverse constant speed operation, stop immediately arf@untering the rising edge NOT.
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(a2)Z phase numbeP9-11.0 is 0 and nechanical offsetP9-19, P9-20) is not O:

Decelerate in the reverse direction (i.e. restore the reverse direction), and search for the rising edge of
the reverse overtravel switch signiidT) at the reerse low speedP9-13 (hominglow speedl. In the

process of reverse acceleration or reverse constant speed operation, stop immediately when
encountering the rising edge OfOT. After the motor stops completelghe motor will move a
guantitative pulsat the spee®912 (homing high speejlaccording to the set mber of mechanical

offset pulses and direction @nly can bepositive, but it must move between the origin switch and
POT), and then the otor stops.

(a3)Z phase numbgiP9-11.0 is 1 and nechanical offsetP9-19, P9-20) is 0:
Continue to operate in tHerward low-speedP9-13, and then stop immediately after encountering the
rising edge of the firsf-phase signal.
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(a4)Z phase numbgiP9-11.0 is 1 and nechanical offsetP9-19, P9-20) is not0:

Continue to operatin theforward low-speedP9-13, and then stop immediately after encountering the
rising edge of the firsZ-phase signalAfter the motor stops completgelyhe motor willmove a
guantitative pulsat the spee®912 (hominghigh speejlaccording to theetx number of mechanical
offset pulses and direction (ian bepositiveor negative) but it must move between the origin switch
andPOT), and then the otor stops.

(b) When the motor starts to move, the reversetmaegl switch (NOT) (P5-23) is valid
The sevo motor directly searches for the falling edge of the reverse overtravel switch g8l &t
the forward low speel9-13 (hominglow speedl After encountering the falling edge NOT, the next
homingaction is dvided into four cases:
(b1) Z phase nmber(P9-11.0 is 0 and mechanical offseP9-19, P9-20) is O:
Decelerate in reverse direction (i.e. resume reverse direction), search for the rising BdyE iof
reverse direction at low spee®9-13(homing low speedl During reverse acceleration or egse
constant speecperation, stop immediately when encountering the rising edy©af
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(b2) Z phase numbgiP9-11.0 is 0 and mechanical offsefP9-19, P9-20) is not0:

Decelerate in reverse direction (i.e. recover in reverse direction), search f@inly edge oNOT in
reverse direction at Yo speed-P9-13 (homing low speedl During reverse acceleration or reverse
constant speed operation, stop immediately when encountering the rising B{YE. éffter the motor
stops completelythe motor willmove a quantitative pulsat the speed®912 (hominghigh speell
according to the set mber of mechanical offset pulses and directioroifity can bepositive, but it
must move between the origin switch &4T), and then the ptor stops.

(b3) Z phase nmber(P9-11.0 is 1 and mechanical offsefP9-19, P9-20) is O:
Continue to operate at tHerward low speedP9-13 (hominglow speed, and then stop immediately
after encountering the rising edge of the fitgthase signal.
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(b4) Z phase numbgiP9-11.0 is 1 and mechanical offsefP9-19, P9-20) is not0:

Continue to operate at tHerward low speedP9-13 (hominglow speed, and then stop immediately
after encountering the rising edge of the fifsphase signalAfter the motor stops completelyhe
motor will move a quantitative pulsat the speedP9-12 (homing high speell according to the set
number of mechanical offset pulses and directiorcdih bepositive or negative but it must move
between the origin switch afDT), and then the otor stops.

7. Homing mode 66 o forward homing, deceleration point and origin are forward
mechanical limit position (P9-11.2=6

To use this mode, no need to conneXT, NOT and origin switch.
Firstly, the servo motor runs forward at low spded13 (homing low speedl After hitting the
mechanical limit position, if the absolute value of torque reaches the upper torque Bt Hitouch
stop homing modetorque threshold), and the absolute value of speed is lower than the set value of
P9-16 (touch stophoming modespeedthreshold), this state remaiR8-18 (touch stofhoming mode
time threshold) After the set time, it is judged that the mechanicaldsition is reached, and the next
homing actiorcan be divided into four cases:

(a) Z phase numbgiP9-11.0 is 0 and nechancal offset(P9-19, P9-20) is O:
Shut down immediately.
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(b) Z phase numbgiP9-11.0 is 0 and nechanical offsefP9-19, P9-20) is not0:
The servo motor stops immediately. After it stops completely, according to the set number of
mechanical offset pulses, theotorreverse movea quantitative pulseP9-19, P9-20) at the speed set
by -P9-12 (hominghigh spee}l and then the motor stops.
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(c) Z phase numbgiP9-11.0 is 1 and nechanical offsefP9-19, P9-20) is O:
Operate in reverse at the low speed sef9y13 (hominglow speed, and then stop immediately after
encounterindhe rising edge of the fir&-phase signal.
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(d) Z phase numbgP911.0 is 1 and nechanical offsefP9-19, P9-20) is not0:
Run in reverse at the low speed set-B@-13 (homing low speed, then stop immediately after
encountering the rising edge of the filcsphase sigal, and then walk a quantitative pu(&ecan run in
positive direction or negative direction, but it must be within thehamical limit positionpt the speed
set by-P912 (homing high speell according to the set number of mechanical offset pulses after
complete stopand then the motor stops.

8. Homing mode78 6 reverse homing, deceleration point and origin are reverse mechanical
limit position (P9-11.2=7
To use this mode, noeed to conned®OT, NOT and origin switch.
Firstly, the servo motor ruria reverse directiomith thelow speedP9-13 (hominglow speedl. After
hitting the mechanical limit position, if the absolute value of torque reachaspiber torque limit of
P9-17 (touch stofioming nodetorque threshold), and the absolute value of speed is lower than the set



value ofP9-16 (touch stofmoming modespeed threshold), this state remdsl8 (touch stofnoming
modetime threshold)After the set time, it is judgeithat the mechanical limit position is reached, and
the next action of returning to the origin can be divided into four cases:
(8) Z phase numbgiP9-11.0 is 0 and nechanical offsefP9-19, P9-20) is O:
Shut down immediately
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(b) Z phase numbgiP9-11.0 is 0 and mechanical offsefP9-19, P9-20) is not0:
The servo motor stops immethy. After it stops completelthe motor moves forward a quantitative
pulse P9-19, P9-20) at the speed set by B2 (high speed back to the origiacording to the set
number ofmechanical offset pulsgand then the motor stops.
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(c) Z phase numbgiP9-11.0 is 1 and nechanical offsefP9-19, P9-20) is O:
Operatdn the forward directiomt the low speeB9-13 hominglow speedl and then stop immediately
after encountering the rigj edge of the firsZ-phase signal.
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(d) Z phase numbgP911.0 is 1 and nechanical offsefP9-19, P9-20) is not0:
Operate in théorward directionwith low-speedP9-13 (hominglow-speed, and then stop immediately
after encountering the rising edge o first Z-phase signal. After complete stop, the motor will walk a
fixed pulse P9-19, P9-20) atthe speed set by P (hominghigh-speed according to the set number
of mechanical offset pulses (it can operate in positive direction or negative diréctiah,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 Pg-17 (touch stop homing torque threshold). If the internal



forward and reverse torque limis-28 andP3-29 are smaller thm1.1 times of the set value B9-17
(touch stop homing torque threshold), the torque limit is the set val@28 andP3-29. Simlarly, if
the external forward and reverse torque lirfs30 andP3-31 are enabled, the actual torque limit is
the minimum of the internal torque limit, the external torque limit and 1.1 tihése P9-17 set value.

Only when these two homing modes #&iggered, 1.1 times of the set value of torque liRgt17
(touch stop homing torque threshold) will take effect. If onlyttbmning is enabled and (homing mode)
P9-11.2is 6 or 7, but the homing is not triggered, 1.1 times of the set value of torquEdu7 (touch
stop homing torque threshold) will not take effect.

5.3.1.10Interruption fixed lengtlfirmware 3770 and up)

1. Function overview

The interrupt fixedlength function refers to the execution of et fixed length instructions by
interrupting the current operating status of the servo in position control mode (modes 5 and 6). In
position control mode, when the servo state is ON, after triggering tmeupttéixed length function,

the servo motor will execute the position command set by the interrupt fixed length function according
to the motor rotation direction before triggering.

During the interruption of fixed length operation, the driver shields @hgr internal or external
position instructions (including the interruption of fixed length instructions triggered again); After the
interruption of fixed length operation is completed, according to the parame®dr.®PSet by the user,

the driver will maintain the position instruction mask state or resume responding to the position
instruction, but the position instruction input during the interruption of fixed length operation will be
discarded.

After the completion of the interrupt fixed length, thernv® driver outputs both the interrupt fixed
length completion signal and the positioning completion signal. The upper computer receives the
interrupt fixed length completion signal to confirm the completion of the interrupt fixed length.

Note: Interruptilg fixed length function cannot be used simultaneously with the electronic gear ratio
reattime modification function.

2. Related parameters

Set Effective

Parametel Name Range Meaning time fime Default
P9-26.0=1 interruption fixed
interruption fixed length enable Servo | repower
P926.0 length enable 01 P9-26.0=Q interruption fixed off on 0
lengthdisable
interruption fixed . L
P9-27 | lengthoffset low | 0~9999 nterruption flxicijtlengtlmﬁset low anytime| at once 0
bit
interruption fixed interruption fixed lengtloffset
P9-28 | lengthoffsethigh|0~3276C P 9 anytime| at once 0

bit high bit

The maximum speed during
interruption fixed interrupted fixed length operatio
1~6000| . ;
lengthmax speeq independent of the electronic gg
ratio

P9-29 anytime| atonce | 300

interruption fixed
P9-30 lengthacc/dec | 1~1000
time

The time for the motor tohange 5 aonce | 100
speed from Orpm to 1000rpm

At the end of the interruption fixe
length, it is necessary to delay f
a certain time to completely en
10~300(¢ the fixed length. The longer the
delay time, the longer the outpl
signal will be delayed after the
fixed length iscompleted.

interruption fixed
lengthdelay

Servo

P9-32 off

atonce | 1000

P931.0 |interruption fixed O-disabl| After the interruption of fixed |anytime| at once 1




lengthrelease e length is completed, if R91.0=1,
locked signal | 1-enable| the Sl terminal setin P66 is
enable required to unlock the state. If
P931.0=0, after the fixed length
completed, directly exit the
interrupt fixed length function an
respond tather instructions.
Select the speadf interruptfixed
lengthoperation When
P9-31.1=1, if the speed (absolul
value) before the fixed length ig
O'Szgjg less than 0.1rpm, the servo stil
interruption fixed 1-speed operates at the speed set iRZ229
P931.1 lengthspeed bz‘)ore If the speed (absolute value) |anytime| at once 0
selection fixed before the fixed length is greate
length than or equal to 0.1rpm, the ser
operates at the speed before tf
fixed length;
When P931.1=0, the servo
operates at the speed set inZ29
Parameterr  Name Meaning Ef{ﬁzgve
Only when P9226.0=1 and P81.0=1, and the interrupt
Interrupt 2);fee(2|:tli\elggth has been completed, triggering this termina
P5-66 flred length Signal valid: Release the fixed length lock state, and the edgt_a
ock state - effective
release | S€M° rgsponds to _othgr position commands.
Signal invalid: maintain fixed length locking state, servo
does not respond to other position commands.
Signal valid: It is prohibited to trigger the interrupt fixed
Interrupt Ie_ngth funct_ion. . . )
P567 | fixed length fSlgnz?ll invalid: Allow triggering ofnterrupt fixed length voltage
prohibition unction. _ _ _ _ effective
As long as the interrupt fixed length function {E®0=1) is
enabled, triggering this terminal is effective.
Pulse Signal yalid_: Terminate i_nterrupt fixed length opere_ttion.
P5.32 instruction Signal invalid: Interrupt fixed length normal operation edge
o This terminal is also suitable for interrugiifixed length effective
prohibition function
Interrupt | Signal valid: Interrupt the fixed length operation and enc
fixed length| (the entire displacement has been completed). output
P555 completion | Signal invalid: Interrupt fixed length operation not
. X ; . voltage
signal completed (operationot completed or interrupted during
output fixed length operation).
Note:

Fixed length displacement=RF+P328x10000 (instruction units), the actual encoder unit's fixed
length displacement also needs to be multiplied by the electronic gear ratio.

After powerirg on, the interrupt fixed length completion signal is not output. When the interrupt
fixed length movement ends, regardless of whether th81EBfixed length lock release signal is
enabled or not, the interrupt fixed length completion aigvill be output. Even after returning to the
position mode before the fixed length, the interrupt fixed length completion signal still exists. When
encountering an overtravel signal during operation, the interrupt fixed length completion signal status is
not affected.If the position instruction inhibit R82 is triggered during fixed length operation, the
fixed length operation will terminate and no interrupt fixed length completion signal will be output.



3. Trigger the interruption fixed length function
The interrupt fixed length trigger terminal must be a fégkedSI terminal. DS5K is connected to the
SI5 terminal and triggered by edge signals-2881).
Interruption of fixed length can be divided into the following four situations:
with constant speed section, fixed length spke with constant speed section, fixed length
before fixedlength speed speeebefore fixedlength speed

A

Interruption fixed length Interruption fixed length |

-
-

t

-

t

I | | |
I | ! I
: | : |
I

I | I
| | } }
| | | |
I | | |
| | | |
| | | \
| | | |
l | | \
1 I | |
| | I I
I | I I
I I 1
1

| |
1 } ! !

| |
| |

without constant speed section, fixed length sp|  withoutconstant speed section, fixed length
1 before fixedlength speed speedbefore fixedlength speed

A

Interruption fixed length Interruption fixed Iength

-

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|

|
|
|
|
|
|
|
|
|
|
|
l
|
|
|
|
1
|
|
|

t t
with constant speed section, fixed length without constant speed section, fixed length
speectbefore fixedlength speed speectbefore fixedlength speed
A A
v
Interruption fixed length | Interruption fixed Iengtﬁ

\

t t
5.3.2Paosition control (external pulse command)
Parameter Overview Reference
chapter

P0-01 control mode selection Set to 6: external pulse mode 5.3.2.1
P0-10 pulse instruction form Set the pulse form 5.3.2.2

0-CW/CCW

1-AB

2-P+D

P0-11 Motor pulse numbers per rotation*1| Setting of command pulse nhumber requil 5.3.2.2
P0-12 Motor pulse numbers per for one revolution of motor




rotation*10000

PO-13Electronic gear rad (numerator)
P0-14 Electronic gear ratio (denominator)
P0-92° P09332-bit electronic gear ratio
(numerator)

P0-94° P0-9532-bit electronic gear ratio
(denominator)

P0O-11 andP0-12=0, PO-13/PG14 are
effective

P0O11 PO14are 0,P0-92~PQ95are

valid

32-bit electronic gear ratio (humerator)
P0-92*1 + PG93 *10000

32-bit electronic gear ratio denominatg
P0-94*1 + PG95 *10000

P0-09 Pulse command setting You can set the command direction g 5.3.2.2
filter time of low-speed pulse respectively
P9-00~P908 Full closed loop input related configurati¢ 5.3.2.2
. . 0-general pulse mode

P0-88 high speed pulse mode selection 1-high speed pulse mode 5.3.2.2
P0-89 high speed pulse command filter tin| Unit: 41.67ns 5.3.2.2
5.3.2.1External pulse position mode

Parameter sztr&gg Meaning Modify Effective

P0O-01 6 Control the position by external puls ServoOFF At once
5.3.2.2Forward direction of pulse instruction and pulse form
1. Pulse input channel switching
paraméer sztﬂ;g Meaning Modify Effective
High/low speed pulse command input mode switc
P0-88.0 0 0: normal pulse command input mode; Servo Power on
i : OFF again
1: High speed pulse command input mode.
2. set the forward direction of pulse instruction
. Default : .
Parameter Meaning © gu Unit Range Change | Effective
setting
P0-09.0 | forward . dlrect!on 0 ) /1 Servo bb Re-power
n . x x | of pulse instruction on

P0-09 will change the counting direction of the internal counter in the servo system. The c«
direction determines the rotation direction of the motor. Therefore, this parameter can be ad
the actual rotation direction of the motor is different from the expected direction in the position

. Default . .
Parameter Meaning © .au Unit Range Change | Effective
setting
P009.2 |  Low speed pulse F 4167ns| O~F | Servobb | REPOWer
n. xl command filter time on

P0-09.2 is pulse filter timelt can enhance the asititerference ability of lowspeed pulses (less th;
200K). When the input is less than 700K, the maximum filtering time Edommended. When ti
input pulse frequency exceeds 1M, the filtering time should not be more than 7.

. Default . .
Parameter Meaning © . > Unit Range Change | Effective
setting
Predistribution of
P009.3 input pulse 1 - 0~7 Servobb Re-power
n. I x . on
command filter

P0-09.3 setting value is n (range is 0~7), the received pulse numi2érniof normal one. The

received frequency &"-n of original one.

For example, pulse number per rotation is 10000, sending frequency is 10KHz, pulse nu

10000, when €-09=1000, then U@.2=5000,

Ue00 is2”-n of original one.




3. set the pulse instruction form

Parameterl Meaning | setting Meaning Change | Effective
Pulse 0 CW, CCW mode
PG-10
nox x command 1 AB phase
' form 2 Pulse+ direction (defaulted) Servo
P0-10 Effective OFEE At once
n. xxIl|edge of : : .
pulse 0 falling edge is valid
signal
4. Logical form of instruction pulse
P0-10.0 Forward rotation Reversgotation
CCwW —| OFF Cccw f f
OE CW/CCW
cw f f ow | OFF
90 o
>l > :
1E AB Phase A } Phase A i
Phase B Phase B
pulse pulse
2E P+D
directioﬂ ON directio;| OFF

5. Pulse specification

L Highest input
Pulse specification frequency Voltage Forward current
Low speed pulse Differential signal 500Kpps 3.3~5V <25mA
P b Opencollector 200Kpps 24V <25mA




5.3.3Position control (Internal command)

Parameter Overview Reference chapter

P0-01 control mode selection Set to 5: internal position 5.3.3.1
mode

P4-03internal position mode Control mode setting of | 5.3.3.3

P4-04 valid segment number internal  position  mode

P410~P4254internal position 1| including step change mod

to 35 parameters positioning mode an(
adjustment time
Configuration  of  pulse
displacement, speel
acceleration andeceleration
time of each segment

P5-35change step Common terminal functiorn 5.3.3.4

signalGHGSTP assignment 5.3.1.4

P5-32 pause present segnten 5.3.35

signal /INHIBIT

P5-31jump present segment

signal /ZCLAMP

P4-00 number of Zphase signal | Internal position back t¢ 5.3.1.8

after leaving limit switch origin setting parameters

P4-01 speed of hitting the

proximity switch

P4-02 speed of leaving proriity

switch

P5-28/SPDA: find reference

origin on forward side in positior]

mode

P5-29/SPDB: find reference

origin on reverse side in positior]

mode

F2-09 35 segments positio] Set segmant no. by| 5.3.3.6

setting communication

5.3.3.1internal position mode

Settin . .
Parameter g Meaning Change | Effective
value
P01 5 Position control b)_/ preset val_ues of internal regis| Servobb | At once
in servo units
5.3.3.2Internal position mode setting
. . Default Suitable . .
Parameter Function Unit : modify Effective
setting mode
Internal position 0 n.0000 5 Servobb | Atonce
mode setting
. : Default _
Parameter setting| Meaning . Setting range
setting
n.J xxx No meaning
P403 - Waiting )
n.xl xx 0 01
mode
. Change )
n.xxl x 0 0 6
step mode
. Positioning )
N.Xxxl 0 01
mode




1. waiting mode

n. xI xx 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 positionedudfteting a
position instruction in internal position mode. It takes effect in all-Segnging modes.

Waiting mode=0, adjust time =0ms

Waiting mode =0, adjust time >0ms

P5-00

Pulse j;

offset

arsmus on Loeell [
Signal status  ON OFF

After the drive output Begment posibn
command, it will wait for the completion (
motor positioning, and then start the next posit
command at once. T1 is positioning time, wh
means the time from pulse output complete to
output of positioning completion signal.

A

P5-00

Pulse j;

offset 4

/COIN
Signal status

After the drive output ‘segment positior
command, it will wait for the completion (¢
motor positioning, and pass the adjust time, t
start the next position command. T1
positioning time, t2 is adjust time. Refer
parameter 211.

Wait mode = 1, adjust time = O0ms

Wait mode = 1, adjust time > 0ms

A

-
>

t

After the drive output Zsegment positiof
command, it will not wait for the completion ¢
motor positioning, and start the next positi
command at once.

|

|
| |
| |
| |
| |
| |
| |
| |

] t

t2

After the drive output ‘segment positior
command, it will not wait for the completion ¢
motor positioning, but pass the adjust time, i
then start the next position command. T2 is ad
time. Refer to parameter PH4L.

2. change step mode

n. xxl Description
t1=P416, t2=P423.
1. If the CHGSTPsignal is always on
0: Change the servo unit will cycle the set positiq
the step segment all the time.
when signal 2. If the CHGSTP signal is set to off
is ON, when executing a certain segment,
recycling servo will continue to complete th
execution of that segment without t
execution of the next segment.




ICHGSTP ON

Signal statusﬂl

A

Segmentl

Segmeng

Segmentl

3. In this mode, the step change sign
/CHGSTPis triggered at high level.

4. When the servenable is off during

certain section of operation, the mo
stops according to the servo off shutdo
mode. After the shutdown, the positioni
is invalid.

5. After each operationcompletion

positioning completion and positionir
approach signal asl effective.

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

Description

1: Change
the step at
the rising
edye of the
signal,
singlestep
execution

JCHGSTP ON
Signal status_OFF ﬂ ﬂ

I

|

|

I

I

I

|

|

I

I}

P | |
1 | |
| |
| |

Take settig two segments as an exde)f
tl = p416 in the figure.

1. Note that as shown in the figure, in t
mode, the set adjustment time actue
does not work. As long as the previg
position command has been sent out,
next command will be entere
immediately when a new step chan
signal arrives.

2. In this mode, the step change sigr
/CHGSTPIis triggered by rising edge.

3. After each operationcompletion
positioning completion and positionir
approach signal are all effective.

4. When the servo enable is off during
certain setton of operation, the motg
stops according to the servo off shutdo
mode. After the shutdown, th
positioning is invalid.

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

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

ICHGSTP ON
Signal status_OFF ﬂ I

A

Take settig two segments as an examyg
tl = p416 in the figure.

1. The CHGSTP signal before the
completion of a cycle wil not b
counted, as shown in the seco
/ICHGSTPsignal in the figure.

2. In thismode, he step change sign
/CHGSTPIis triggered by rising edge.

3. After each operationcompletion
positioning completion and positionir
approach signal are all effective.

4. When the servo enable is off during
certain section of operation, the mo
stopsaccording to the servo off shutdoy,
mode. After the shutdown, th




positioning is invalid.
5. The adjustment time is valid in th
mode.

3: set
si?]:r;ir;thno Servo is ON, set parameter-B2=0, then set the running segment. The motdrrun
.| the setting segment. Refer to chapter 5.4.8.
communica
tion
tl = p416 in the figure.
1. [CHGSTPrising edge triggers the firs
segment and falling edge triggers t
second segment. Wiee if the first
segment position is reged to operatg
completely, theCHGSTPsignal remaing
/CHGSTP ON on until the end of the first segment.
signalstaws OFEF L 2. Only in this mode, the number
P 1 p4-04 valid segments is invalid.
4 3. After each operationcompletion
ICHGSTP ! ‘ pOSItIOﬂIng.CothtIOI’I and posﬁmnmg
! approach signal are all effective.
double edge w . :
. . ‘ 4. When the servo enable is off during
triggering ! . . .
! certain section of operation, the mo
| » | stops according to the servo off shutdo
' | mode. After the shutdown, th
positioning is invalid.
5. The adjustment tienis not valid in thig
mode.
6. Before wusing this mode, &5
terminals need to be allocated first,
not when using this mode.
5:
IPREFA(P5 /IPREFC| /PREFB /PREFA Segment no.
-57) 0 0 0 -
/PREFB(P5 0 0 1 1 (segment 1 position)
-58) 0 1 0 2 (segment 2 position)
/PREFC(P5 1 0 0 3 (segment 3 position)
-59) 1. After each operationompletion positioning completion and positioning approad
Choose the| signal are all effective.
segment | 2. When the servo enable iff during a certain section of operation, the motor st
through | according to the servo off shutdown mode. After the shutdown, the position
terminal, | invalid.
the range is| 3. The adjustment time is valid in this mode.




segment | 4. CHGSTPsignal is invalid only in this mode.
1~-3 5. The segmemumber selection terminal can not only trigger the step change
edge, but also keep on state. This mode supports continuous and repeated trigge
certain segment. If the segment numbeed@n terminal remains othe motor stopg
after encantering the overtravel signal, it is necessary to change the segment r
selection terminal to off, otherwise, the motor will execute the position segmen
the overtravel signal is cancelled.
6:
/PREFA(P5
;?’QEFB(PS /PREFD | /PREFC| /PREFB | /PREFA Segment no _
-58) 0 0 0 0 1 (segment 1 position)
IPREFC(P5 0 0 0 1 2 (segment dosition)
-59) 0 0 1 0 3 (segment Position)
Choose th 0 0 1 1 4 (segment $osition)
segment 0 1 0 0 5 (segment Position)
through 0 1 0 1 6 (segment @osition)
terminal, 0 1 1 0 7 (segment position)
the range is 0 1 1 1 8 (segment osition
segment 1 0 0 0 9 (segment 1 position)
1-8. 1 0 0 1 10 (segment Position)
Note: 1 0 1 0 11 (segment Bosition)
. 1 0 1 1 12 (segment position)
Firmware 1 1 0 0 13 (segment position)
Version 1 1 0 1 14 (segment Bosition)
37Iz(t)e?nd 1 1 1 0 15 (segment position)
supports 1 1 1 1 16 (segment Position)
1-8 the: the risi'ng edge qf5335 step change signal triggers each position (the rising
segments of is invalid during operation). . . _ _ _
step change 1. Whe;n the servo enable is off during a certain section of operation, the moto
mode 6 Qcc?_r(;img to the servo off shutdown meodAfter the shutdown, the positioning
invalid.
Firmware 2. The adjustment tirr_1e is not v_alid in this mode. . o
version 3.. After each operatlonompletlon positioning completion and positioning approa
3740 and signal are all effective. _ -
later 4.. Afte_r the se_gmemumber $ selected, th_Egsmg edge of PB5/CHGSTPstep chan_ge
supports S|gr_1al is required to gger to run the position segment, and the step change trigg
1-16 during segmentperation is mvalld._ o . .
segments of 5. Se_gmer_mqmber selection term!na_ll Ioglc wltagelevel valid. Input highvoltage
step change level is valid, input lowvoltagelevel is invalid.
mode 6

The following input signal can switch the segment 1 ¢o B to 16

Parameter Signal Default | Suitable | Setting range Modify | Effective

name setting | mode
/PREFA Range 000@O1A,
internal distribute to input termina

P>57 position n.0000 > through P57
segment 1
/PREFB Range 000@O1A,
internal distribute to input terming

P558 position n.0000 5 through P558 Anviime | At once
segment 2 y
/IPREFC Range 000MO1A,
internal distribute to input terming

P559 position n.0000 5 through P559
segment 3
/PREFD Range O00@O1A,

P560 internal n.0000 ; distribuie to input terminal




position through P560
segmensB

3. Positioning mode

n. xxxI Meaning
0 Relative positioning
1 Absolute positioning
1: absolute positioning
0: relative positioning (take the reference origin as the abso
positioning origin)
P P

A

Segmeng

v

5.3.3.3Position segment 1 to 35 parameter settings

Parameter Meaning Defgult Unit Range Change| Effective
setting
i Pulse number Servo
P410H n-1€ *7 . 0 1 pulse -9999 9999 At once
(low bit) bb
. Pulse number Servo | Atonce
P411+H n-1€ *7 (high bit) 0 10000pulses| -32767 32767 bb
P412+ n-1€ *7 Speed 0 0.1rpm 0 65535 SELVO Atonce
Trapezoid Servo | Atonce
P413+ n-1€*7 | acceleration 0 ms 0 65535 bb
time
Trapezoid Servo | Atonce
P414H n-1€ *7 deceleration 0 ms 0" 65535 bb
time
P415H n-1€ *7 Resrved R
P416+ n-1€*7 | Adjust time 0 ms 0 65535 | SV° | Atonce

Notes:

1. Set pulse number = pulse number (high*iif000 + pulse number (low bit).

2. In formula P410+(n-1)*7, n is the segment no. of internal position; the range is 1~35. Segm@ntdn

be set through the operate panel, segment 13~35 needs to write in parameters through comn

(RS232 or RS485).

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

4. In relative positioning mode, if ensegment speed is not zero but the pulse number is zero, the

will not run, but the wait mode is effective. The servo will run the next segment when the adjust timg

5. In absolute positioning mode, if one segment speed is not zero bulsta@yomber is zero, the

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

6. Inabsolute positioning mode, if twamnsecutive segments speed are not zero, but the pulse numbeg
the same, the servo motor will not run but the waitlenis effective.




Parameter Meaning Default settingl Range Change Effective

P404 Effective segmen 0 0 35 Servo bb At once

There are 35 sections in total in the internal position. If 10 sections need to be operated and 5 sections
need to be@peratedswitched for use due to process requirementsffieetive segmentan be set. For
example, parameterseaset for sections-10, andP4-04 is set to 5, that is, the position of sectieh i$

valid; if it is set to 10, the position of sectiorlQ is valid.

. Default . . .
Parameter Meaning setting Unit Range Modify Effective
p4og | INternal posiion mode -, : 0 35 | Servobb | Atonce
start segment number

P4-08 sets the starting operation section number after the dwsidr and it is valid when the
change mode4203.1 is set to 0 and 1. The settings are explained belogvvalid values are set for
No0.1-No.8 sections.

Clnelnigle Setting Parameter Actions
step node
start —_» Segment » Segment » Segment » Segment
P4-08=00r P408=8 1 2 3 4
P408>P404 P4-04=4 4
P403.1=0
start —w S€gMent » Segment » Segment »Segment
. N P408=2 o 1 4
1 OF048 O-P44 P404=4 )
P4-08=00r P408=8 start —wSegment____, Segment ___, Segment ___, Segment ,, ong
4
P408>P404 P4-04=4
P403.1=1
start —»- Segment » Segment » Segment »Segment
. N P4-08=2 4
1 OF048 O-P44 P404=4 )

5.3.3.4Change step signal/{CHGSTP)

Parameter Name Setting Meaning Range
Range: 000@O15
Change Defaulted is nodistribute to inputf Distribute to input
P5-35 step signal| n.0000 | terminal. Refer to chapter 5.4.2. | terminal through PS35.
/ICHGSTP When it set to 0001, i
means input from SI1.

5.3.3.5Skip present segment signalZCLAMP )

Parameten Signal name | Setting Meaning Rarge
Skip the Defaulted is nof Range: 000@015 Distribute to
P531 present n.0000 | distribute to input input terminal th_rough PB_l. When
segment terminal it set to 0001, it means input fro
[Z-CLAMP ' SI1.




In different StepChanging modes, the functiord skipping the current segment will have different

effects, as follows:

Change step

Skip the presen

mode Actions
P403 n. segment
0 Cancel current segment, execute the next segment at once
1 Cancel current segment, execute the next segmvben the
/Z-CLAMP change step signal is ON
2 Cancel current segment, execute the next segment at once
3 Cancel current segment, set the@=2again

5.3.3.6Set segment through communication

Parameter Meaning Def‘i‘”'t Unit Range Modify Effective
setting
Set the segment
F2-09 number through 0 - 0 35 Anytime | Atonce
communication

If this parameter is set to a certain segment number, this segment position will be executed wil
step change signal. Communication can be used to modify parameters.
For example: to executedtsecond segment position, set@2=0, and then E-09 = 02.

5.3.3.7Motion start signal (/MRUN)

Parameter Il Defgult Meaning Modify
name | setting
Terminal output is no
assigned by default.
It is only valid in the interna] Parameter range 00@D14
Motion position mode, similar tohe | assigned to the outp interface
P550 start n.0000 | positioning completion signg through parameter350. When
/MRUN in the external pulse mod( it is set to 000l the signal is

there is output when the mot
is running, and there is n

output when the motor stops.

output from SO1 terminal.




5.4 Speed control

5.4.1Speed mode general control

5.4.1.1Soft start

; Defaulted . ; .
Parameter Meaning € ag © Unit Range Modify Effective
setting
Soft Start
P309 . . 0 ms 0" 65535 Servobb At once
Acceleration Time
Soft Start
P310 . . 0 ms 0" 65535 Servobb At once
deceleration Time

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

P3-09: Time from stop to rated speed

P310: Time from rated speed to stop

Speed up tim Speg own

time
P3-09 P3-10
5.4.1.2Zero clamp (ZCLAMP )
1. Overview
Thi s functi on i s used when host controll er uses

configured the position loop. In other words, the function will be used when the motor must stop and
enter lock state even theREF input voltage is not zero.

When set ON the zero clamp function, it will configure the position loop inside the servo, tibre mo

will do zero clamp withintl pulseat 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 fam 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 hpagition feedback.

2. Input signal setting

Pa{;artme gl Setting Meaning Range
n.0000 | Defaulted is not distribute to inpy /Z-CLAMP  signal is
Zero clamp| (default) | terminal distributed to  input
P531 P terminal by @rameter,
/ZCLAMP _ , _
n.0002 | Input signal from SI2 terminal P531, Range:
0000-0015




3. Parameter setting

. Default . .
parameter Meaning : Unit Range Change | Effective
setting
P313 Zero clamp speed 10 rpm 0" 300 Servobb | Atonce
P312 Zero clamp mode 0 - 0 3 Servobb | Atonce
P3-12 setting Contents
ZCLAMP input signal is ON, forced speed command is 0, when the speed
0 P3-13, switch 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 switch to position mode ar|
2 the servo lock in the position.
Note: after entering zero clamp mode, present setting speed is higher than
motordesndt run, the ZCLAMP signal mu
ZCLAMP signal is ON, the setting speed is less tharl®3switch to positior
3 control mode, and servo is locked at this position. At this time, if setting spe
over P313, the madr will run again.

5.4.1.3Speed reach signal/{/-RDY)

A Related parameter

. Default Suitable . Modify Effective
Parameten Signal . Meaning
setting mode
P551 /V-RDY | n.0000 3,4,7 Speed reach signg Anytime At once
. Defaul : Modi Effecti
Parameter Meaning € gu ! Unit Range odify ective
setting
P5-05 Reach speed 50 rpm 0" 10000 | Anytime | Atonce

Speed arrival signal output condition
When the actal motor speed is greater thab®5, output speed readignal (V-RDY).

Speech
(rpm)
4
y P5-05
/V-RDY OFH ON OFF
5.4.1.4Speed command filter
1. Firmware version 3770 and before
A Related parameter
. Default ; Modi Effective
Parameter Meaning . Unit Range fy
setting
P1-22 Speed command flter 0 - 01 Servobb | Atonce
selection
P1-23 Speed ctci)génand flter 0 0.1lms | O 65535 | Servobb | Atonce




P1-22 Contents

0 Firstorder Inertial Filter

1 Smooth filter

Position command acceétion and

o Smooth filterof position instruction
deceleration filter

Command pulse frequency Command pulse frequency ——— Before filtering

——— After filtering

Before filtering
After filtering
100% ---- 100% b-----

63.2% |~~~

| >

t
PL-23 PL-23 P1-23 P1-23 t

Command pulse frequency
——— Before filtering

—— After filtering
100%

P1-23 P1-23 t

2. Firmware version 3770 and up

A Related pamaeters

Parameter Meaning Default Unit Range Modify Effective

p1.23 | Speed commariitering 0 0.1ms | O 65535 | Servobb | a once
time constant

P309 Accderation time 200 Ims 0" 65535 Servobb at once

P310 Deceleration time 200 Ims 0" 65535 Servobb at once

p311 | Moving average filtering| 0.1ms | O 65535 | Servobb | at once
time constant

Firstly, set P29 and P3L0. Planned speed command acceleration and deceleration time

Speed

Target speed

T | >
Tacc ! Trdec ' Time

Among them, the acceleration time Tacc=(target spatedl/ speedP3-09 [ms], and the deceleration
time Tdec=(target speed/rated sp&®10 [ms].

Set an appropriate sliding average filtering time constaritIP@Gtype acceleration and deceleration
time constant). Ts = PB1*0.1[ms]



} Speed — Before filter
— After filter
Target speed [~~~ , J
| BANAN
I |
I I
: i
! I
! I
i |
: : AN
Tace  Ts I Tdec I Ts’I Time

Note: The setting of the sliding average filtering time constant must meet the requirements,
Ts<0.5Tacc, Ts<0.5Tdec. Otherwise, excessive sliding average filtering time will result in an
increase in deceleration tarand deceleration time, which does not comply with the settings-09 P3
and P310.
When P309 and P3L0 are set to 0, setting the sliding average filtering time will change the speed
command into a trapezoidal acceleration/deceleration speed commariil-Z&{(speed instruction
filtering time constant) and P24 (firstorder lowpass filtering time constant), and the effect is as
follows:

command pulse

frequency — Before filter
— After filter
100% |- — -
63.2% |- — -4 — 4
|
|
| R
! | 36.8%
P1-23 P1-23 Time

Note: If acceleration and deceleration are set,-firster lowpass filtering will increase the hysteresis
of speed commands

5.42 Speed control (intenal speed)

Parameter Overview Chapter
P0-01 Control mode selection Set to 3: internal speed control mode 5.4.2.1
P3-05Internal speed 1 Speed value setting mternal 3segment spee| 5.4.2.1
P3-06 Internal speed 2 in rpm
P3-07 Internal spee@
P5-28internal speed selectidSPD-A The combination of terminals determines thg 5.4.2.1
P5-29internal speed selectid8PD-B speed of corresponding section
P5-27 internal speed direction selection | Direction changingdefault is n.0000 54.2.1
/ISPDD If the diredion changings given through SI2

terminal, P527 can be set to n.0002

P3-09 soft start acceleration time Set accelation and deceleration time inms | 5.4.1.1
P3-10 soft start deceleration time




5.4.2.1Internal speed mode

Parameter  Set Meaning Modify Effective
value
P0-01 3 Speed control: internal speed selection Servo bb | Atonce

Function: internal speed selection will set 3 motor speeds and select the speed by external si
no need to configure external speed generator oe gelserator.

Input

No need external speed (

/SPDD

Servo unit

ISPDA

-

/SPDB

pulse gearator

Speed selectio
SPEED1 P205

SPEED2 P36

SPEEDS3 P37

User paramete

BS

Servo motor

Run the motor

at set speed

A Related parameter

. Defaulted . : .
Parameter Meaning u Unit Range Modify Effective
setting
P305 | Internal speed 1 0 rpm -9999 +9999 | Anytime | Atonce
P3-06 Internal speed 2 0 rpm -9999 +9999 | Anytime | Atonce
P3-07 Internal speed 3 0 rpm -9999 +9999 | Anytime | Atonce
Parameter  Signal Defa}ult Range Modify Effective
setting
Internal Range: 000-0015 Distribute to
P527 direction n.0000 input terminal through R37.
/SPDD
Internal Range: 000@015 Distribute to
P528 speed n.0000 input terminal through P28. Anytime | Atonce
/SPDA
Internal Rarge: 00060015 Distribute to
P5-29 speed n.0000 input terminal thragh P529.
/SPDB

1. Correlation between running speed and terminal signal

: Inp,ut signal . Running speed
SPDDO P527€| SPDAI P528€ | SPDBI P529%€
0 0 Internal speed is zero
0 1 P305 SPEED1
0: forward run 1 1 P306 SPEEDZ
1 0 P3-07 SPEED3
0 0 Internal speed is zero
1: reverse run 0 1 P305 SPEED1
1 1 P306 SPEED?2




\ 1 0 P307 SPEED3

Note

(1) /SPDD signal is direction cdmol, input Sltermiral can be changed according t8-27. The
validity of the terminal signal determines the direction of the motor.

(2) The combination of /SPB and /SPDBB input terminal effectiveness determines the multi
segmehspeed

(3) 04 of the above table represent the validity of signal. The €bit terminal input is invalid. 1
is the terminal inputalid.

2. Terminal effectiveness description
The following table takes /SRD as an example, /SPB, /SPDB signals are th same.

Parameter setting SignalSPDD terminal input status Slgna!SIIDOI;Ii terminal
P5-27=n.0000 No need external terminal input
P527=n.000T1 S | terminal no signal input Invalid
P527=n.0011 S | terminal has signal input
P527=n.0010 No needexternal terminal input
P527=n.000T1 S | terminal has signal input Valid
P527=n.0011 S | terminal no signal input

3. Running example

+SPEEI[— Speed up dowis decided b

/ P3-09, P31C

+SPEEI[—

+SPEEI[—

Stoy.

-SPEEL—

-SPEEL—

-SPEEL|




5.4.3Speed control (pulse frequency command)

. Reference
Parameter Overview chapter
P0-01 Control mode seldion Setto 7. external pulse speed mode 54.3.1
P0-10 Pulse command form Set pulse form 5.3.2.2
0-CW/CCW
1-AB
2-P+D
P0-15 Command pulse frequency | Determine the linear relationship between | 5.43.3
rated speed command pulse frequency and the speed
P0-16 Speed command pulse filty When the command pulse frequency is relatiy 5.4.3.4
time low, setting this parameter properly can reduce
speed fluctuation
P571 Function selection o 5.4.3.5
direction terminal in pulse speq change the pulseréction
mode
5.4.3.1External pulse speed mode
Parameter Sy Meaning Modify Effective
value
P0-01 7 Speed control: pulse frequency speed commar Servobb | Atonce

Function: speed command is decided by external pulse frequency, but ndtteefatése quantity.
The wiring is the same as position command. Select CW, CCW mode or direction + pulse moc

phase pulse mode.

5.4.3.2Pulse frequency command

Pulse frequency command is the same as external pulse command position control, tefpteto c

5-3-2.

5.4.3.3Command pulse frequency at rated speed

- Default . . .
Parameter Meaning setting Unit Range Modify Effective
command pulse
P0O-15 frequency at rated 1000 100Hz 0" 10000 | Servobb | Atonce
speed
Note: the unit is 100Hz.
Example:P0-15=300,command pulse frequency at rated speed=30kHz;
P0-15=1000, command pulse frequency at rated speed= 100kHz.
5.4.3.4Speed command pulse filter time
Parame Meanin 2L Unit Range Modi Effecti
ter g setting g odify ective
d d puls
po1e | SPEEC commandpuiy 44 0.01ms | O 10000 | Servobb| Atonce
filter time

When the command pulse frequency is low, setting a suitable value for this parameter can dec

the speed fluctuation.

5.4.3.5Speed command pulse direction

] Default . . .
Parameter Meaning setting Unit Range Modify Effective
Function selection
P571 of direction 0 - 01 Servobb | Atonce
terminal in pulse




speed mode |




5.5Torque control

5.5.1Torque generalmode

5.5.1.1Iinternal speed limit of torque control

. Default .
Parameter Meanin . Unit Range i i
g setting g Modify Effective
internal forward Motor
P316 speed limit in torque| rated rpm 5 65535 | Anytime | Atonce

control mode

internal reverse speel Motor
P317 | limitin torque control| rated rpm 5 65535 | Anytime | Atonce
mode

Note: Even if the setting speed of this parameter istgrehan the speed limit of B3, the actual
effective speed limit ithe lower speed limif{The maximum speed is the smaller value in
P314/P315 and P3L6/P317)

5.5.1.2Speed reach signal output/{/LT)

In torque mode, when the absolute value ofatteial speed of the servo motor exceeds the speed
limit value, it is considered that the actual speed of the servo motor is limited. At thishtime
servo driver can outpuVLT signal. Otherwise, if any condition is not met, the speed limit signal
is invalid.

Parameter Signal Default Suitable Meanin Modi Effect
name setting mode g el ective
P543 VLT n.0000 1,2 Speed limit detection | Anytime | At once

By default, no terminal is allocated, the parameter range is-@0D®, and is allocated to the outy
interface through parameter-B3. When set to 0002, the signal is output from the SO2 terminal.
/VLT signal is only valid in torque mode.

5.5.2Torque control (internal setting)

. Reference
Parameter Overview chapter
P0-01 Control mode selection Setto 1. internal torque mode 5.5.2.1
P3-33 Internal torque command The given value is the percentage of ra 5.5.2.2
torque
P3-16 Internal forward speed limit of Speed limit in torque mode 55.1.1
torque control
P3-17 Internal reverse speed limit of torql
control
P3-14 Forward max speedhtiit (MAX
speed)
P315Reverse max speed linfMAX
speed)
P527 Speed direction switctsPD-D Change the directigmefault is n.0000
If it is given through SI2 terminal 527
can be set to n.0002
5.5.2.1Internal torque mode
Parameter|  Set value Function Modify Effective
PG-01 5 Torque control: internal setting Servobb | Atonce
Function: Control the torque by internal torque command




5.5.2.2Internal torque command

Parame . Default . Effe
Meanin . Unit Range i .
ter th setting ! g Modity | cive
5 .
P333 Internal torque 0 1% rated 1000 +1000 Anyti At
command torque me once

The unit of this parameter is 1% of the rated torque.
For example: P33=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 tortteol the direction of servo operation, it can also use /-BRD
control the direction.

5.6 Absolute value system

5.6.1Absolute system setting

In order to save the position data of absolute encoder, the battery unit needs to be installed.
Install thebattery on the battery unit of the encoder cable with the battery unit.

If you do not use encoder cable with battery unit, please-88tt 1, that is, mulioop absolute vaki
encoder is used as incremergatoder.

Pararmeter; Name setting Meaning Range

Absolute 0 Normally use absolute encoder and use bal
to memorize position.

ebr;i;)edrer Use multiloop absolute encoder &
P0-79 y 1(default) | incrementalencoder and no longer rememk 0~2
undervolta e
ge alarm position - -
switch 2 Use as alidute encoder, ignore the muldiop

overflow alarm

5.6.2Replace 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 wheoritrel 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 fomormal cableCP-B-BATT
Batteryunit for tank chain cableCPT-B-BATT

Battery replacement steps
When using encoder cable with battery unit
(2) Only the control power of the servo unit is connected;
(2) Open the cover of the battery cell;

open the cnve
PR -2

(3) Take out the old battery, install the new one.



servo driver side

servo driver side

(5) After replacing the battery, in order to remove the "Encoder Battery Alay22ZIF display
please do clear alarm twice(t00=1).

(6) Connect the power supply of the servo unit again;

(7) Make sure the error display disappears and tlve smit can operate normally.

5.6.3The 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 directionpas show
the figure below.



turntable

- o

)
- _..-f’j

@QEEF

oy

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.

Resolution Rotating Grcle
(singlecircle Serial Data Operation of overtime
data) Output range

Servo motor|
series

When it is higher than the upper limit valy
in the forward direction (+32767*2" 17):
Rotation serial data = 32767*2"17
When it is below the lower limit of reversg
direction ¢3278*2" 17):
Rotation Serial Data32767*2"17

CM/T 17

-32768~32767

When it is higher than the upper limit valy
in the forward direction (+32767*2/23):
Rotation serial data = 32767*2"23
When it is below the lower limit of reversa
direction ¢32768*2" 23):

Rotation SeriaData=32767*2"23

TL 23

5.6.4Read absolute position through communication

Basic parameters

User Name Use

parameter

Uo0-10 Absolute value singkurn position, read 0x1004nd
encoder feedback value 0x100Bhexadecimal address through Modbus RTU

Uo-11 UO0-10+ UG11*10000is present encoder singfiern

position

U0-91 present turns of multiturn | Read 0x105Bhex address through ModbusRTU, whi
absolute is the current number of encoder turns;

Uo0-57 Read 0x1039 hex address through ModbusR]

absolute  encoder prese

UO-58 position feedback low 3Bit doubleword, which is the current encoder position, v

positive and negative pulses;

U0-59 Read 0x103B hexadecimal address throui
absolute  encoder prese

ModbusRTU doubl&ord, which is the high bitof
current encoder and needs to add theldwlata;

U0-60 position feedback high 3it

Servo driver transmits position data information of encoder through RS485 port and Modbus RTU
protocol.

A 17-bit absolute value encoder has 131072 pulses per cycle.
First read the UB60 (0x103Q value
(1) 0 means running in the positive direction. The current position of the encoder is
U0-57*1+U0-58*2"16.



(2) -1 means running in the opposite direction. The current encoder value is:
(U0-57-65535)*1+(UB58-65535)*2"16+(UB 59-65535)*2"32

If the position is read by XINJE HMI and the 430 (Modbus address is decimal 4153) dowibed is
read, the highow byte exchange should be selected. If communicating with Xinje PLC, direct
doubleword reading is ok.

A 23bit absolute vime encoder, oneycle pulse number is 8388608.
First read the UB60 (0x103Q value
(1) 0 means running in the positive direction. The current encoder value is
U0-57*1+U0-58*2/16+UB59*2/32.
(2) -1 means running in the opposite direction. The currentdemoaue is:
[(65536- UD-57)* 1 + (65535U0-58)* 216 + (65535- U0-59)* 2 32]*(-1).

Communication parameter description

RS485 default communication parameters: baud rate 19200 bps; data bit 8; stop bit 1; even parity;
Modbus station number 1.

Note: rder to chapter 8.2 for communication parameters.

5.6.5Reset absolute position

Parameters Name

F1-06 Clear the turns of kmsdute
encoder

U0-94

U0-95 Relative encoder feedbac

U0-96 value which can be reset

U0-97

A F1-06clearthe turns
Encocer turns clearing should be done when servo driver is bb. The clearing methods include servo
panel clearing and ModRTU communication clearing. Aftewrite 1 to F106, U091 is O,
U0-57~U059 will change.

1. Servo panel clearing
Enter parameter F@6 when se/o is in bb state:
| il
(I
Pres® INCO to 1, and keep pre3sENTO to confirm and exit.
‘E I _
I I

Clearthe absolute encoder turns through(&lon the servo panel.

2. ModbusRTU communication clearing
Write 1 to the Modbus address 0x2106 to clear the turns.
It will take effective when servo is in bb state, after clearing, write 0 in 0x2106.

A F1-06 zero position calibration

1. Calibrate through the servo panel
Enter F106 when servo is in bb status:
I
(I
Pres® INCO to 3 andong pres® ENTO to confirm and exit.




1

Calibrate the encoder current position as zero position through servo pa@tpBaiameterJ0-94~97
will show the encoder position after calibration.

2. ModbusRTUcommunicabn clearing
Write 1 to the modbus address 0x2106-F8.parameter).
Servo bb status takes effect, after clearing, write 0x2106 to 0

5.6.6 Zero calibration of absoluteencoder

User Name
parameter
1: absolute encoder position clearing
F1-06 3: absolute encoder zeroipb
calibration
U0-94
u0-95 Relative encoder feedback value whic
U0-96 can be cleared
U0-97

1. Servopanel calibration
Enterthe parameteF1-06 in servobb status:

| i
Il
Pres® INCO add to 3, keep predsENTO to exit:
‘I: I _ 1
I (N
Calibratethe encoder current position to zero point thor&gd+06. U0-94~97 will show the encoder
postion after calibration.

2. ModbusRTUcalibration

Write 3 to the parametdfl-06 (modbusaddres0X2106, U0-94~97 will show the motor absolute
position after calibration.

5.6.7 Homing application

Readthe multiturn atsolute position througKinje PLC it can be read in four word$he following
example is homing throughulti-turn absolute encoder feedbabkl is ON, memory therigin
position SM12is ON, memory the reaime position Readthe encoder feedback of thassed
positionthrough funtion calling. Return to origin through DRVI ifrsiction.



M% [ /l Read current encoder value at zer
[ | REGR KL H1039K4 HD206K4 % position and save in HDK1is PLC
station nq the first K4 is register
numbersthe second Kis serial port
no.
4 RST HSO F /I Reset HSD at zero position
HSDO: Y0 accumulated pulses lowl6-bit
(unitis pulse number)
SM12 )
Hﬂ { REGR K1 H1039K4 HD100K4 F /I Realtime read encoder
100ms clock feedback
pulse
SMO )
} i FUNCL DO MO }» //.Call the function to read .the passe
Normally ON distance pulses and save in
coil UHD[500
REGR K1 HOB K1 HD10K4 % /I Read the pulses per turn for C
function calculation
M10
— 7| | DRVI HD500HD150K10Y0 Y2 } /I'Send pulses dSHD[50Q and
\ homing

void FUNC1( WORD W , BIT B )
H
#define SysRegAddr_SFD_HD_HM_HSD_HSCD_SD_M_D

#define DHD *(INT32S*)&HD _ i .
#define FHD *(FP32*)&HD : > Define the register data word
#define UHD *(long long*)&HD

i==u_?|0=[==]_'=U_HT5[_‘=T-T‘»TDT”==];===J|
| if(uHD[ 1>=0) I - . L

3, { | , Wreattime read encoder feedbanktial  value
I i:g% }:g:g{ %ﬁHD[ ] 5 | _ positiorFpassed distance encoder feedhackaved in
Y SRS BT P ; UHD[700.

Ir - }'i; (UAD[oo1<ey T T T - Y forward runningdistance feedback. As the encoder
| feedback resolution is different from pulses per turn
' FHD[ 1=UHD[ calculated the passed turtisen multiply with the pulses per
L S & Rk T T s 11y turn to obtain the pulses of actual passed distance
} y if running in forward directionso homing needs negative
pulseswhich saved in UHE50Q.
W get the absolute value of retithe passed distance enco
* feedback
Y As the encoder feedback resolution is different from pt
per turn do the operation of last st&p.




5.7 Auxiliary functions
5.7.1Anti -blocking protection

Anti-blocking alarm: When the motor speed is lower th&¥® (unit 1 rpm) and the duration reaches
the set value of RB4 (unit ms), the current output torque-0B is greater than the internal positive
torque limit of P328 and the internal reverse torque limit of-P3R it will show the alarm H65
blocking overtime

A Related parameters

Parameter Meaning Def‘i‘”'t Unit Range | Modify | Effective
setting
PO-74 Blocking alarm time | ASCOrdNg |4 o 1 o 65535 Anytime | At once
to models
P0O-75 Blocking alarm speed 50 rpm 5 9999 | Anytime | Atonce
P3-28 Internalforward brque limit 300 % 0" 300 | Anytime | Atonce
P3-29 Internalreverse torque limit 300 % 0" 300 | Anytime | Atonce
Anti-blocking alarm internal o : Anytime | Atonce
P338 forward torgue limit 300 & 0" 300
Anti-blocking alarm internal o . Anytime | At once
P339 reverse torque limit 300 & 0" 300
Note

(1) When P&74 or B-75 is set to 0, this alarm will not be detected;

(2) If this alarm occurs during normal operation of servo, please confirm:

(a) Monitor UG02 motor torque and check if P8 and P29 (P338/P3-39) torque linits are set
properly;

(b) Check the external mechanical structure and installation;

(3) PG 74 the default value of locked rotor alarm time is as follows:

Driver model P0-74 (/mg) default
parameter

D S 5d0P1PTA 2000

D S 5d0P2PTA 3000

D S 5Jd0P4PTA 3000

D S 5d0PZPTA 5000

D S 5415POPTA 20000
Other models 0

P0-74 is 0, the antstall alarm is not opened by default, and users can configure it according to
their own needs.

(4) Before firmware version UR7 3760, the torque comparison value of dpiticking alarm is
P3-28/P329; after firmware version U@7 3760, thetorquecomparison value of anblockingalarmis
P3-38/P3-39.

(5) P338/P3-39 is only used as the conmfsmn value of antblockingalarm (alded after version
3760). P328/ 3-29 is the iternal torque limit of the actual operation of the motor.

5.7.2 Torque limit

1. Internal torque limit

. Default . . .
Parameter Meaning . Unit Range Modify Effective
setting
Internal Forward ) .
P3-28 o 300 % 0" 300 Anytime At once
torque limit
Internal reverse .
P3-29 o 300 % 0" 300 Anytime At once
torque limit
1. if this parameter value is less than external torque limit value, the final limit value is this parzg
2. The unit is percent of the motor rated torque; ttiauttevalue is 300%. The real max output torg
is limited by motor overload times.




2. External torque limit (via input signal)

Parame Default
Meanin ; Unit Range Modi Effective
ter g setting g v
Forward external .
P3-30 - 300 % 0" 300 Anytime | Atonce
torque limit
Reverse external .
P331 e 300 % 0" 300 Anytime | Atonce
torque limit
The unit is the percent of motor rated torque; the default value is 300%.
Parame| Signal | Default . Modif | Effecti
ter name | setting HEEITITE, REME y ve
The necessy Range 000@015 can be . At
P525 | /P-CL | n.oooo| conditiontouse | yisiinited to other inpd
forward external inals th h RE5 me once
torque limit terminals throug .
The necessary | Range 000015 can be At | At
P526 | /N-CL | n.0000 condition to use distributed to other inpu y
reverse external inals th h P96 me once
torque limit terminals throug .

3. Relationship
The following are the relationship of internal torque limit, external torque lin@_PN-CL, T-REF

T-REF P-CL/N-CL status | Final forward torque Final reverseaorque
distribution
0 0 Decided by P28 Decided by P29
The smaller one of interng The smaller one of interna
1 forward torque Ilimit and reverse torque limit an

external forward torque limit

external reverse torque limit

4. Output torque up to limit valuegial

Parame

Signal | Default

Suitable

ter name | setting mode Meaning Modify Effective
Torque Output signal when
P542 limit n.0000 All motor output torque ug Anytime | Atonce
ICLT to P328, P329.

No terminals are assigned by default. The parameteeren§0000014, which is assigned to t
output interface through parameter-#5 When set to 0002, the signal is output from the

terminal.

5.7.3 Speed limit

Parameter Meaning Defqult Unit Range Modify Effective
setting
Forward max spek )
P314 . 4000 rpm 0" 65535 | Servobb | Atonce
command limit
Reverse max speed )
P315 . 4000 rpm 0" 65535 | Servobb | Atonce
command limit
Note: P314 and P3L5 are effective in all the modes.

5.7.41/0O signal distribution

5.7.4.1Input terminal distribution

1. Input signal distribution



Parameer Parameter Meaning Set value Meaning
o Not distribute to terminal input
n0G GG n.0000
Distribute input
terminal no Input always open signal from Six
0: NO signal n.000x
P520 P536 NG o
- N signa t the signal t lways vali
s n.0010 Set the signal to be always valid
Basic filter time
Input alwaysclose signal from Six
L » No meaning n.001x

Note: The basic filtering time refers itgout terminal filtering time

2. default setting of input terminal

Input terminal SI1 SI2 SI3 Sl4
signal /S-ON /ALM -RST /P-OT IN-OT
3. Filtering time of input terminal
A Related paramete
] Default . . .
Parameter Meaning . Unit Range Modify Effective
setting
Slfiltering time _ .

P518 multiple 1 - 0~10000 Anytime At once

Sl input filtering time is determined by 10 parameter value anti®?fxamples are as follows:
Pulse deviation clear st SI1 terminal, and 30ms Filtering Time
The parameters are set as follows:

P5-34=n.0301
P5-34.0
P5-34.2
P534.0=1 inputterminalis SI1

P534.2=3 basic filtering time is 3ms

P518=10

filtering time multiple is 10

So the total filterindgime is P534.2 * P518=3ms*10=30ms

5.7.4.20utput terminal distribution

1. Output signal distribution

Parameter Parameter Meaning Set value Meaning
noé ¢ ¢ n.0000 Not distribute to terminal input
Distribute output .
terminal no n.000x Output always open signal fro
] 0: NO signal ' SOx
P537 P553 1: NC signal 0010 Set the signal to be always valid
n.
No meaning i i T
output always close signal fro
L » No meaning n.001x SOx
2. Default seing of output terminal
Output terminal SO1 S02 SO3
Signal /COIN /ALM /S RDY




5.7.50utput terminal function
5.7.5.1Servo ready output (S-RDY)

A Related parameter

Parameter Meaning Defgult Unit Range Modify Effective
setting
P570 /SRDY: output 1 ; 0~1 Anytime | At once
condition selection
Parameter gl Defqult Suitable Meaning Modify Effective
name setting mode
P541 /S-RDY n.0003 All servo ready outpy Anytime At once

Refer to section 3.2.2 for hardware wiring details.

P5-41 pararmeter setting range is n.000014, which is assigned to other put terminals througk
parameters.

If it is necesary to output signal from SO25R1 can be set to n.0002/0012.

Servo ready signal output conditions

When B-70 is set to 0: after the drivénitialization is completed anthe servo has no alarm status
/S-RDY is valid;

When B-70 is set to 1: after enabling, the servo has no alarm $&RI3Y is valid.

5.7.5.2Rotating detection output (TGON)

1. Signal setting

Default Suitable

it mode Meaning Modify effective

Parameter Signal

Rotating detection

P540 /ITGON n.0000 All
output

Anytime At once

It is the output signal indicating that the servo motor is rotating at a speed higher than the set
1. No terminal output signal iassigned by defauliThe parameter range is 060014 which is
allocated to other output terminals through parametettP5

2. When the speed of the servo motor is higher than the set valuedaf B signal that the servo
rotating is considered.

2. Related parameters

. Default . . .
Parameter Meaning value Unit Range Modify Effective
Rotating detectior ) .
P503 50 rpm 0" 10000 | Anytime At once
speed /TGON P y

If the speed of the servo motor exceeds the set value-08 P is judged that the servo moter
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 andlown 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 willlémsed. 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 speed8p5he same speed detectspeed (PH4), the
arrival detection speed (), 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
B60rpm - oo N -
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ . N___| Ring
Sorpm 1 Iwidth
40pm | L oo -
/ITGON OFF ON OFF
5.7.5.3Samespeed detection (/MCMP)
Defaul itabl Modi Effecti
Parameten  Signal ea'lut Suitable Meaning odify ective
setting mode
Anyti A
P539 | N-CMP | n.0000 | 34,7 Same speed | Anytime | Atonce
detection

Defaulted is not distribute tthe terminals. Range: 00@®14 Distribute to output teninal through
P5-39. When it set to 0002, it means output from SO2.

Parameter Meaning Defz?lult Unit Range Modify Effective
setting
Same speed Anytime | Atonce
P504 detection signal 50 rpm 0" 10000
width

There is default 10rpm hysteresis loop, please refer to chapfe8 $or hysteresis loop.

5.7.5.4Warn output (/WARN)

Set the alarm output threshold, when the current speed is higher than the warning speed, output /

WARN.
: Default . : .
Paameter Meaning value Unit Range Modify Effective
Forward warnin Motor
P319 g rpm 0" 65535 | Servobb | Atonce
speed related
Reverse warnin Motor
P3-20 v warning rpm 0" 65535 | Servobb | Atonce
speed related
: Default | Suitable : . .
Parameter Signal . Meaning Modify effective
setting mode
P545 | IWARN n.0000 All Warning output Anytime At once
1. No terminal output signal is assigned by defaliite parameter range is 000014 which is
allocated to other output terminals through parametet®5
2. When awarning occurs, the servo unit only outputs the warning and will not be forced to set




5.7.5.5Alarm output (/ALM )

1. Servo alarm outpuALM

Signal . .
Parameter name Setting Meaning Range
n.0002 When the servo atm, SO2| The parameter range
) and COM are connected, aj 0000:0014 which is assigne(
Alarm (default) he al ianal h interf b
P5.47 output the alarm signal is output. to the output interface
parameter P87. When set tq
/ALM When the servo alarm,a502 : :
n.0012 and COM are switched off 0001, the signal is outpt
' from the SO1 terminal.
Note:

(1) 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 bralk (also known as brake) and use / BK signal. Refer to Section 5.2.5.

(2) The output of the functional parameters can not be repeated.

5.7.5.6Encoder Z phase output(/Z)

: Default : : .
parameter Meaning : N Unit Range Modify Effective
setting
P548 Z phase otput /Z n.0000 - 0000 0014 | Anytime | Atonce
P519 z phqse pulse 2 ms 220 Anytime | Atonce
width

1. /Z signal can be distributed to the output terminal through8P5
2. Z phase signal is single pulse output mode, the default pusle width is 2ms, it can set thhbRig
it is not related to the motor speed.

Encoder Z phase signal

P5-48=n.001

SO1 output

P548=n.00a

SO1 output
>
1 2ms !

5.7.5.7User-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 usedefined comparison value.

Userdefined output 1:

The trigger condition of useatefined output 1
Default Trigger condition Unit Suitable mode Change effective
trigger setting
pP510 | condition
See below table; Related to| All the modes Anytime | At once
0 optional trigger | trigger
condition condition




The comparison value for the trigger condition of tdsfined output 1

P511 Unit SD(;{?nLgt Range | Suitable mode Change | Effective
Related to trigger -32768~ .
condition 0 39767 All the modes Anytime At once
When P51 0 O-P1%r P510<P511, SOx output
Setting Default | Suitable

Function Change Effective

value ) value | mode
0 P51 0 O-P15SOx output
P512 1 P510 P511, SOx output

P510 absol utlg SOx g All the

2 Anytime At once
output modes
3 P510 absb ut e v dl, 6@x
output
Userdefined output 1 hysteresis loop
P513 Unit Eei{ﬁ\ﬂt Range | Suitable mode Change Effective
Related to trigger 0 0~65535| All the modes Anytime At once
condition
Output terminal setting of uselefined output 1
Signal name Default Meaning | Change
setting
Default | Range 000@014 distribute to the outpu
P5.52 setting is| terminal through P52.
) not
User—defl:rlled output n.0000 | distribut
e to the
output
terminal

Userdefined output 2:

The trigger condition of usedefined output 2

Default Trigger
trigger condition Unit Suitable mode | Change | Effective
P5.14 condition setting
See below
table: R'elated to| _
0 T . trigger All the modes | Anytime | At once
optional trigger "
" condition
condition
The comprison value for the trigger condition of uskafined output 2
Unit Default setting | Range Suitable mode | Change | Effective
P515 Related to
trigger 0 -9999~9999 | All the modes | Anytime | At once
condition
When P51 4 O-B5%r P514<P515, SOx output
SRl Function Defgult Sl Change | Effective
value setting mode

0 P51 4 O-P55SOx output
P516 1 P514 P515, SOx output
P514  absolute valus All the

2 O P-$5, SOx output 0 modes | AANYtme | Atonce
3 P514 absolute value
P515, SOx outpt
Userdefined output 2 hysteresis loop
Unit Default setting | Range Suitable mode | Change | Effective
P517 Related to 32768~
trigger 0 39767 All the modes | Anytime | At once
condition




Output terminal setting of uselefined output 2

Signd name

Default setting | Meaning

Change

P553

Userdefined
output2

Default

setting is not
distribute to
the  output

n.0000

terminal

Range 000@014 distribute to the
output terminal through P53

Note: please refer to chaptefl3-3 for hysteresis loop.

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 1 command
4404 Postion feedback 1 command
1406 Position deviation 1 command
502 Bus voltage \%
503 Drive internal temperature 3
506 Average output power w
508 Average thermal power W
5.7.5.80ther SO terminal function
Terminal name Description Chapter
/COIN-HD Positioning completiohold 5.3.1.2
/COIN Positoning end 5.3.1.2
/CLT Torque limit detection 5.8.2
VLT Speed limit detection 5.5.1.3
/MRUN Internalposition mode motio start 5.3.2.7
/V-RDY Speedarriving signal 5.4.1.3
/PREFA Internalposition selection signal 5.3.2.1
/PREFB Internalposition €lection signal 5.3.2.1
/PREFC Internalposition selection signal 5.3.2.1
/PREFD Internalposition selection signal 5.3.2.1
5.7.6Input ter minal function
5.7.6.1Proportion action command (/P-CON)
Parametel| Signal | Type | Default State Meaning Modify | Effective
valid Run in Pdcontrol
P521 | /P-CON | Input| n.0000 _mode Anytime | At once
; Run in Pl control
Invalid mode

1. /RCON is the sped control mode signal selected from Pl (proportion integral) and P (proportiq

2. If set to P control mode, the motor rotate and midboation caused by speed command input ¢
can be decreased. But the servo stiffness will decrease.

3. /RCON sigral can be distributed to input terminal via paramete2 P5




5.7.6.2Alarm reset (/ALM -RST)

A Alarm resefALM -RST

. Default | Suitable . . :
Parametel|  Signal setting mode Meaning Modify | effective
P524 | /ALM-RST| n.0002| Al Input normally open signal| Apvtime | At once
from SI2 erminal

1. The parameter range is 060015 which is allocated to other input terminals through paran

P524.

2. When an alarm occurs, find out the cause of the alarm and remove it, then clear the alarm K
the signal to be efttive.

3. /ALM-RST signal can be assigned to other terminals through this parameter, because t
signal is related to the safe operation of the servo, so the #/REW signal can not be set to
always valid (n.0010).

5.7.6.30ther Sl terminal function

Terminal name Description Chapter
/S-ON Servo enable 5.2.2
/P-OT No forward driving 524
IN-OT No reverse driving 5.24
/P-CL Forwardside external torque limit 5.8.2
/N-CL Reverseside external torque limit 5.8.2
/ISPDD Internal speed direction 5.4.2
ISPDA Internal setting speed 5.4.2

Position mode reference originggering 5.3.1.8
/SPDB Inte.rr'wal setting speed - ' 5.4.2

Positionmode reference origin triggering 5.3.1.8
/C-SEL Control mode selection 5.1.2
[ZCLAMP Zeroclamp 54.1.2
/INHIBIT Command pulse inhibit 5.3.34




5.7.7Time limit curve of overload protection

The time limit curve of overlah protection is only used for the judgment of alarm output and the
protection of overload operatiort.is recommended to usewithin the continuous operation stage of
torque speed curve. For the torque speed curve, please refer to appendix 9.

Applicable model (motor code) 10000
5022 5822 5003 5803
50C3 58C3 5004 5804
50C4 58C4 4004 50C5 1000 |
58C5 5011 5811 50D1 @ \
58D1 4011 4012 50D7 v '\
5012 50D2 % 100 \\
DY
10 N
\\"“*--....
1
0% 50% 100% 150% 200% 250% 300% 350% 400%
torque (%)
Applicable model (motor code] 100000
5072 5872 9072 9872
10000
@ 1000
§ 100
10
1
0% 50% 100% 150% 200% 250% 300%
torque (%)




Applicable model (motor code]

100000
5033 9033 4031 4032
4042 5042 4044 5044 10000
5078 5079 5077 5877
9077 9877 1000
g 100
10
1
0% 50% 100% 150% 200% 250% 300%
torque (%)
Applicable model (motor code| 10000
5175 9175 5975 9975
9166 916A 916B 1000
g 100
10
1
0% 50% 100% 150% 200% 250% 300%
torque (%)
Applicable model (motor code 10000
5034 9034 5074 5874
9074 9874 9037 5037 1000
5046 4046 9046 5075 A
5875 9075 9875 404B ~
9161 9162 9163 £
- 100
3
10
1
0% 50% 100% 150% 200% 250%

torque (%)




5.8 Encoder ABZ phase frequency division output

The servo drier outputs the differential signal through the frexgey division output circuitt can
provide position signal for the control of the upper computer or pulse signal for the driven servo, so as
to realize the followup control of the masteslave shaft.

1. Encoder frequency division output specification

7+

Terminal . .
BT Terminal function
OA+ 35 A phase frequency
OA- 36 division output
OB+ 37 B phase frequency
OB- 38 division output
0oz+ 39 Z phase frequency
0z- 40 division output
2. Wiring diagram
[ NJcoN xt [ 3] x| x|
[LTF xo*x2|x4|xs|
[ov] Yo 21com 5| vz
Input Output [2avfcoml ] ] va] ve
—» GND
R AG » A+ 24V < Switch
power
2o > A COMe——o_supply
|>< = » B+ |JS IDG AB
BG » B

3. Encoder feedback pulse number per turn

P0-18 | Setthe number of feedbapllses per turn of encoder (lewvderposition
Unit Default Range Suitable Modify Effective
setting mode
1 0 0~9999 All ServoOFF At once
P0-19 | Setthe number of feedback pulses per turn of encoderdhilgn positio
Unit Default Range Suitable mode Modify Effective
setting
10000 1 0~9999 All ServoOFF At once
Note

(1) Output pulseper turn: Pe19 * 10000 + B-18.1t can be any positive integer.
(2) Encode feedback will be output from KID port (hardware version 3131 and earlencoder
feedback output atICl port). It is recommended that the mcomputer accept pulse with Aihase
couner.
If AB phase counting iadopted, the counting value of mototation for one turiis 4 times of the
set pulse number per turn of encoder-{B0+ FO-19 * 10000).
(3) The pulse output frequency of each phase shall not exceed 1MHz, and the number of pulses per
cycle can be set ibooperation with the-phase pulse estimation formula.
Example:Assume the actual speed of motor is 300Qrpm

28.8 1 o
———— x20 —5 = pprU 18720
3000xppr 10 then
the setting of pulse number feedback foen shall not exceed 18720
o 1 o
n u —5 = pprU 20000

—— X ppr 10
60 PP , then

thesetting of pulse number feedback pen shall not exceed000Q

(4) Assuming that the number of feedback pulses per tur@,ithé output signals of phase(RAO)
and phase B (PBO) are as follows:



Setting valuel0

1 5 6

2 3 4

7

8 9 10

Phase A
Phase B

1lturn

I
|
»!
>
|

P0-87.1 | Encoderfeedback output direction selection
Setting Function Default Suitable Modify Effective
value value mode
0 forward operation
when phase A ahead
phase B - 0 All ServoOFF | Atonce
1 Reverse operatio|
when phase B ahee
phase A
forward ogeration when phase A ahead phas| forward operation when phase A behi
phase B
90 90’
Phase A i Phase A i
P0-87.0 | Differentialfeedback output phase Z mode
Setting Function Default Suitable Modify Effective
value value mode
0 Only forward output
encoder frequency
division zphase pulse
1 Both forvyard gnd 1 All ServoOFF | Atonce
reversedirections
output encoder
frequency division
z-phase pulse
Phase Z| Pulseoutputfrequency below 50kH@unit: s) | Pulse output frequency above 50kH
pulse (unit: s)
width L 28,08
@3 ppr n3 ppr

N: speed, unitcpni
Ppr. P0-19*10000 + PaL8, unit: pulse

The above formula is only for estimation



6 Servo gain adjustment
6.1 Overview of servo gain adjustment

6.1.10verview and process

The servo driver needs to drive the motor as fast and accurately as posstldekt the
instructions from the upper computer or internal settings. In order to meet this requirement, the servo
gain must be adjusted reasonably.

Servo gain factory value is adaptive mode, but different machines have different requirements for
servo rasponsiveness; the following figure is the basic process of gain adjustment, please adjust
according to the current machine status and operation conditions.

Start adjusting

Use adaptivé>3kw)/auto-tune
function(0 3kw) *

€ you satisfie YES
esponsivene
NO
Fast adjusting
YES
>
Auto-tuning (external or internal instruction
fe you satisfied YES >

adjusting re

NO

Mamnuat-adjustmeTit for gain firming
—»| (mechanical characteristics analysis in case |of

vibration)
VigHoR)

NO Afe you satisfied

adjusting re

Note: * marked as version 3730, the version before 87B0adaptive modeshen out of factory



6.1.2The difference of these adjustment modes

Adjustment modes are divided into adaptive and -awimmg, and their control algorithms and
parameters are independent. Among them, thetantog mode is divided iotthree 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 Parametery Rigidity Reip;(;lslve Related parameters
P2-05 adaptive speed loop gain
P2-10 adaptive speed loop integra
_ P2-11 adaptive position loop gain
Adaptive Qgg‘gr:‘a"’t‘ité% P201.0=1| middle | 150ms | P207 adaptive inertia ratio
P2-08 adaptive speed observer ge
P2-12 adaptie stable max inertia
ratio
EFast _ P0-07 first inertia ratio
adjusting high 10~50ms | p1-00 speed loop gain
- P1-01 speed loop integral
Auto-tuning QihosTrﬁgﬁt P201.0=0 high 10ms P1-02 position loop gain
: P2-35 Torque instruction filtering
Manual - Determined time constant 1
N high by
adjusting parameters P2-49 Model loop gain

6.1.3Model loop control

In the autetuning mode, besides the gain of speed loop and position loop, there is also the gain of
model loop, which has a great influence ongber/o responsiveness. When the model loop is not open,
the servo responsiveness is determined by the gain of the position loop, and when the model loop is
open, the servo responsiveness is determined by the gain of the model loop. The model loop is
equivaknt to feedforward function in the driver control loop, and its specific function refers to chapter
6.5manual adjustment.

When the autduning mode is soft, the function of the model loop will automatically turn off; when the
autotuning mode is fast pagning or fast positioning (control overshoot), the function of the model
loop will automatically turn on.

Auto-tuning mode

Parameter Meaning Defgult Modification | Effective
setting
n. 111 Soft
P202 n. 111 Fast positioning n. 1 1T| Atanytime | atonce
n. I T 1| fast positioning (control overshoo

Selection of autduning mode:
Soft (R2-02.0 = 1):
This method does not turn on the gain of the model ring, and is suitable for #eoacof
insufficient mechanical rigidity and low response requirements.
Fast positioning (202.0 = 2):
In this way, the response of setting parameters is the fastest, but there is no special suppression to
overshoot.
Fastpasitioning (control overshat) (P2-02.0 = 3):
In this way, the response of setting parameters is fast, and the overshoot is restrained.

Load type | Explanation




Synchronous
belt

The adjustment is suitable for the mechanism with lower rigidity such as synchr
belt mechanism.

Lead screw

It is suitable for the adjustment of high rigidity mechanism such as ball ¢
mechanism. Please select this type wheretlgeno corresponding structure

Rigid The adjustment is suitable for rigid body system and other mechanidmsigh
connection | rigidity.
Auto-tune Explanation
mode
Soft Soft gain adjustment. In addition to gain adjustment, the notch filter is also ad
automatically
Fast Make special adjustment for positioning purpose. In addition to gain adjustime!
positioning | model loop gain and notch filter are also adjusted automatically
fast Pay attention to the adjustment of no overshoot in the positioning purpose. In a
positioning | to gain adjustment, the model loop gain and notch filtealseadjusted automaticall
(control
overshoot)

Model loop function

. Default e .
Parameter Meaning . Modification | Effective
setting
n. 111 Model loop turn off Lo
p2-47 — P n. | I 1] Atanytime At once
n. 1 11 Model loop turn on

Taking DS5 series servo atiining mode and usindb®@W servo 5 times load inertia as an example:

A Model loop function turns off (soft mode)

Low Rigidity and Low Response

High Rigidity and Medium Response

instruction

Load inertiaratio PGO7: 500%

speed loop gain PQ0: 200

speed loop gain PQ0: 800

speed loop integral Pd1: 3300

speed loop integral Pa1: 825

position loop gain RD2: 200

position loop gain RD2: 700

Phenomenon:

Running jitter, slow response Phenomenon: snath operation and fast respons

A Model loop function turns on (fast positioning or fast position(control overshoot))

Low Rigidity and Low
Response

High Rigidity and High

High Rigidity and Low Respons Response

instruction

Load inertia ratio P@7: 500%

speed loop gain PQ0: 200

speed loop gain PA0: 800 speed loop gain PA0: 800

speed loop integral Pa1: 3300

speed loop integrallP01: 825 speed loop integral Pa1: 825




position loop gain RD2: 200 position loop gain RD2: 700 position loop gain RD2: 700
Model loop gain P219: 300 Model loop gain Pz249: 300 Model loop gain P249: 4000
Phenomenon: Running jittel Phenomenon: smooth operatii Phenomenon: smooth operati
slow respons and slow response and fast response

Note: The above curves only show the effect of the parameters, not the real running curves.

6.1.4Torque disturbance observation

Disturbance observer can redube influence of external disturbance on servo system and improve the
antidisturbance 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 atuioing 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.

: Default . :
Parameter Meaning . N Modification | Effective
setting
n. I T 1| Turnoff of disturbance observe C e
P2-00 — 8 n. 111 Seno bb At once
n. | I 1| Turnon of disturbance observe
. Default . Settin . .
Parameter Meaning . Unit g Modify Effective
setting range
P241 Disturbance 85 % 0~100 Anytime | At once
observer gain

6.2Rotary inertia presumption
6.2.10verview

Rotationalinertia estimation is the function of automatic operation (forward and reverse) in the driver
and estimate the load inertia in operation.

Rotational inertia ratio (the ratio of load inertia to motor rotor inertia) is a benchmark parameter for
gain adjustmet, and it must be set to the correct value as far as possible.

. Default . . L .
Parameter Meaning — Unit | Setting range Modification | Effective
P0-07 First inertia ratio 200 % 0~50000 Anytime At once

6.2.2Notes

Occasions where inertia cannot be presunde
U0 Mechanical systems can only operate in one direction

The occasion 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 durimggeration.

Mechanical rigidity is low and vibration occurs when inertia is presumed.

cC

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 thatohe tuns 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 modeO@2=1) and operate again. It is

also possible to set the initial inerto 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 réeched
upper limit and can not be used, please replace the motor with larger rotor inertia.

Other notes

i

At present, the inertia switching function is not supported, and the second inertia ratio is
invalid.

The inetia ratio upper limit changes @00 times or the driver firmware 3700 and higher
version (parameter upper limit value is 50000).

6.2.30peration tool

The presumptive tools of load moment of inertia are driver panel and XinjeServo software.

Operation tool Description
Driver panel Driver firmwareneeds 3700 and higher version
XinjeServo software All versions of software supported

Note: driver firmware version can be checked througi0d2

6.2.40peration steps

Estimate the inertia through the driver panel

1. Parameter setting

Parameter

. Default . P :
Meaning . Unit Range Modification | Effective
setting

P2-15

Inertia configured

trip 100 0.01 circle 1~3000 Anytime At once

P2-17

Inertia identification
and internal
instruction - rpm 0~65535 Anytime At once
autotuning max
speed

P218

Inertia idaentification

S ) 500 % 1~20000 Anytime At once
initial inertia ratio

The recommended parameters ofIH2are 500 rpm or more. Low instruction speed will lead to

inaccurate identification of inertia ratio.

2. Execute the inertia identification
Before inertiaidentification, please confirm the direction of servo rotation by usin@d-jbg 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 defqpdrameters, please switch to the adaptive large inertia



mode (P203.3=1) to ensure the basic smooth operation of the servo and then identify the inertia!
Servo entering parameter-B@ in BB state:

Press ENTERservo is enabled:

Press INC or DEC to run forward or reverse (select one of them):

Tz T,

At this point, start action, unddne condition of FO5 = 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-@7Rfutonatically 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.

A Alarm for inertia identification of panel

Error . ]
Meaning Reasons and solutions Reasons
code
Initial inertia is too small; in adaptive mod
switch to large inertia mode RIB.3=1 or the initial
inertia of inertia identification R28 set to 2 timeq Initial inertia too
of the present value. small; Maximum
Motor Torque . . . -
Err-1 ) The maximum speed is too high B2), but it is| speed too large
Saturation o
recommended not to be less than 500 rpm. | Torque limit too
instruction speed will lead to inaccurg small
identification of inertia ratio.
torque limit too small P3-28/29
The maximum speed limit is too small (22),
but it is recommended not to be less than 500 | The  maximum
Low instruction speed will lead to inaccurg speed limit is tog
value error is toq identification of inertia rio. small; the trave
Err-o large when The presumed inertia trip is too small. It| is too small; the
calculating the suggested that the minimum for-B2 should no bq friction of the
inertia less than 50 (0.5 cycles). If the trip is too small, | mechanism is to(
identification of inertia ratio will be inaccurate. large; the overrur
mechanism friction too large occurs
overshoot
. . The presumed inertia trip is too small. It
Driver internal .
. .| suggested that the minimum for-22 should no be
Er-3 | trip  calculation o Contact us
error less than 50 (0.5 cycles). If the trip is too small,
identification of inertia ratio will be inaccurate.
Unrestrained
Vibration in the L Unhandled
Err-5 .| Unhandled vibration occurs L
Process of Inertig vibration occus
Identification
Driver is not Enable have been opened-®bcan be set to | Will occur when
Err-6 | currently in BB| first enable is turneg
state When the driver alarms, it will appear. Pr¢ on or driver has




ESC key to exit the auttiuning interface to see
there is an alarm.

alarm

Err-7

The driver alarms
in the process o
inertia
identification

Driver has alarm, press ESC key to exit
autotuning interface, check the alarm code, f
solve the alarm and then make inertia estimation,

Driver has alarm

Estimate the inertia through XinJeServo software

1. Click autetuning on the main interface of XinJeServo

2.

.
T Auto-tuning Interface

=™

Stepl

StepZ

Reverse

1. Set the Limit Fosition |2. Auto—tuning Setting |3. Auto—tuning Automaticalls

Limit Positon Speed: 100 = @

Software Rewerse Limit: O

200

100

IIHHIHHHI

0K

0K

select jog setting or manual setting to configure the inertia estimation trip




e T
T Auto-tuning Interface l 2 |
1. Set the Limit Fosition |2. Auto—tuning Setting |3. Auto—tuning Automatically

Stepl
Limit Positon Speed: 100 = _]
Step?
Software Reverse Limit: O
Stepd
Software Forward Limit: |0 0K
—2B55
H%HHH;EEI IHHIIHIHI
Stepd
Returning Speed (D, 1rpm): 00 :
Retwrning Acceleration Speed(ms): 100 :
0K
RS A
3. Set the autduning interface
e T
T Auto-tuning Interface l 2 |

| 1. Set the Limit P-:-siti-:-n| 2. Auto-tuning Setting |3. Auto—tuning Automaticallsy
Step 5

Inertia Status: [inertia identification: E&

Initial inertia: 300 =

Max Speed: 2000

Step B

Mode Setting: Ho instruction aute—tuninglno inertia identification)

Auto-tuning Mode: Rapid positioning(control overshoot)

Rigid Grade: Screw
Max Speed; 2000

0K

4. Click ok to start inertia identification.



[ |

Inertia identification success!
Inertia value: 1

w"E

Note:

(1) If the autetuning interface isclosed directly, the driver only configures inertia ratio
parameters.

(2) The detailed steps of XinJeServo's presumptive inertia refer to XinJeServo's help
document.

6.3 Fast adjustment

6.3.10verview

Fast adjustment needs to set the moment of indrtizad first, then turn off the adaptive function. If

the inertia does not match, it will cause oscillation alarm. Servo firmware version 3640 and later
versions support this function, and the version is viewed througf7UZast adjustment of gain
paraméers belongs to awimning mode.

6.3.2Fast adjustment steps

1. estimate the load inertia through servo driver panel or XinJeSeftveare, refer to chapter 6.2
2. shut down adaptive mode, set®R20 to 0
3. set the rigidity level RO4

Note: P201.0 b the first bit of P21
P2-01=n.0010
P2-01.0

6.3.3Rigidity level corresponding gain parameters

A 3640firware rigidity level

P1-00 P1-01 P1-02 P235 P2-49
P0O-04 - Torque
. Speed loop speed loop | Position loop . . Model loop
Rigidity level . ) . instruction .
gain integral gain i gain
filter
1 100 6600 100 100 100
2 200 3300 200 100 300
3 300 2200 300 100 400
4 400 1650 400 100 500
5 450 1467 400 90 600
6 500 1320 450 80 700
7 550 1200 450 70 800
8 600 1100 500 60 900
9 650 1015 550 50 1000




10 700 943 600 40 1100
11 750 880 650 30 1200
12 800 825 700 20 1300
13 850 776 750 10 1400
14 900 733 800 10 1500
15 1000 660 900 10 1600
16 1050 629 950 10 1800
17 1100 600 1000 10 2000
18 1150 574 1050 10 2200
19 1200 550 1100 10 2400
20 1300 508 1100 10 2600
21 1400 471 1200 10 2800
22 1500 440 1300 10 3000
23 1600 413 1400 10 3500
24 1700 388 1500 10 4000
25 1800 367 1600 10 4500
26 1900 347 1700 10 5000
27 2000 330 1800 10 5500
28 2100 314 1900 10 6000
29 2200 300 2000 10 6500
30 2300 287 2100 10 7000
31 2400 275 2200 10 7500
A 3700and later firmware rigidity level
P0-04 P1-00 P1-01 P1-02 P35 P249 P2:49 Model
Rigidi Speed loop speed loop| Position Torque Mode loop loop
gidity pee p sp P . : . . . :
level gain integral loap gain instruction gain(version | gainlversion
filter 3700~3720) | after 3730
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
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 level should be set according to the actual load. The largerGhhesélue, the greater the
servo gain. If there is vibratiom the process of increasing the rigidity level, it is not suitable to
continue to increase. If vibration suppression is used to eliminate vibration, it can try to continue to
increase. The following is the recommended rigidity level of the load, foereferonly.

1 40 60
I I I

|
| Large Load of | High Rigid 1| 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

(

20
I




mechanical stiffness and high response.

Rigidity level for Rigidity level for
Driver power Default parameters firmware 3640 firmware 3700 and
higher versions
P1-00=200 P101=3300
P1-02=200
1.5kwand above | 55 ac_ 100 2 10
P2-49=300
P1-00=300 P101=2200
. P1-02=300
200w 750w P2.35-100 3 15
P2-49=400
P1-00=400 P101=1650
P1-02=400
100w P2.352100 4 20
P2-49=500

6.3.4Notes

0  The gain parameters corresponding to the rigidity level can be independentiyniaein
the fast adjustment med

U 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.

0  When vibration occurs in fast adjustment, the torque instruction filt&5R&n 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).

0  Fast adjustment mode defaults to set a rigidity level. If the gain does not meet the na¢chanic
requirements, please gradually increase or decrease the settings.

0 At present, gain switching function is not supported, that is, the second gain parameters such
as P105, P106, P107 are invalid.

6.4 Auto-tuning

6.4.10verview

Auto-tuning is dividedmto internal instruction auttuning and external instruction attianing.
Auto-tuning (internal instruction) refers to the function of automatic operation (forward and reverse
reciprocating motion) of servo unit without instructions from the upper devideadjusting 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 foHo
U Load moment of inertia
U  Gain parameters (speed loop, position loop, model loop gain)
U  Filter (notch filter, torque instruction filter)



6.4.2Notes

Untunable occasions

i

Mechanical systems can only operate in one direction.

Setting occasions that ar@rone to failure

i

u
u
u

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 autetuning

i

u
i
i

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 reasonable.

6.4.30peration tools

Internal instruction auttuning and exdrnal instruction auttuning can be executed by driver panel
and XinJeServo software.

Auto-tuning mode Operation tools Limit item
Internal instruction XinJeServo software All the versions support
autetuning Driver firmware needs 3700 and high
external instruction Driver pané versions
autetuning

Note: please check the driver firmware version througtoW2

6.4.4Internal instruction auto -tuning steps

Driver panel auto-tuning steps
1. The inertia identification is carried out, and the inertia estimatteps please refer to chapter

6.2.4 operation steps.

2. Enter FOO09, panel display is iat

3. Press ENTER, panel display is-faservo is in enabled status right now;

4. Press INC or DEC, panel display is tune and flashing, entettanitty status;

5. Driver will automatically send pulse instructions, if the atwoing is successful, the panel
shows done and flashing.

6. Press STA/ESC to exit internal instruction atuning.

Note: In the process of autoning, press STA/ESC will exit the attioning operation and use the



gain parameters at the exit 8mif autetuning fails, it is necessary to initialize the driver before
autotuning again.

A Panel alarm in auttuning process

Error code Meaning Reasons

Too large inertia ratio; too weak rigidity ¢
Err-1 Failure to search for optimal gain mechanism

Please make sure that there is no ove
Err-2 Overtrip alarm in autduning process and alarm before autoining.

Driver is not in "bb" state at the time ( Please make sure the present statug
Err-6 operation driver

Err-7 Driver alarmed in autbuning process The driver alarm occurs

XinJeServo software autetuning steps

1. click autetuning on the XinJeServo software main interface

2. set the autduning trip in jog mode or manually

T Auto-tuning Interface

:

1. Set the Limit Fozition |2. Auto—tuning Setting | 3. Auto—tuning hutomatically
Stepl
Limit Positon Speed: 100 =
Step?
Software Rewerse Limit: ~—2653
Stepd
Software Forward Limit: 0O
24012
Stepd
Retwning Speed (0. lrpm):
Retwning Aceceleration Speedimz):




3. set the autduning interface

1. Set the Limit Position| 2. duto-tuning Setting |3. Auto—tuning Ahutomatically
Step 5

Tnertia Status: M

Initial inertia E"

Max Speed:

Step B

Mode Setting: [Hu:- instruction auto—tuning (no inertia identification) v]

Anto-tuning Mode: [Rapid positioning (control owershoot)

Rigid Grade: |Screw

Max Speed; |2':":":'

4. click ok to estimate thmertia.

Inertia identification success!
Inertia value: 1

R




5. set the autduning parameters
0 Auto-tuning Interface Iﬁ
| 1. Set the Limit Pnsition| E. Auto~tuning Setting |3, Auto—tuning Automaticalls
Inertia identification
300
2000
0K
Step B
Mode Setting: [Hu:- instruction auto—tuning(ne inertia identification]) v]
Anto—tuning Mode: [Rapid p-:-siti-:-ning(r_;\-:-ntr-:-l owershoot] v]
Saft
.. . Rapid positioning
Rigid Grade: Fapid positioninglcontroel owershoot]
Max Speed: E000
.
Load type Description

Synchronous belt

Fit for the adjustment of lower rigidity mechanism such as synchro
belt mechanism.

Screw rod

It is suitable for adjustment of highegidity mechanism such as be
screw mechanism. If there is no corresponding mechanism, please
this type.

Rigid connection

It is suitable for the adjustment of rigid body system and o
mechanisms with higher rigidity.

Auto-tuning mode

Descrigion

Soft

Make a soft gain adjustment. Besides gain adjustment, notch fill
automatically adjusted.

Fast positioning

Make special adjustment for positioning purpose. Besides
adjustment, the model loop gain and notch filter are automati
adusted.

Fast positioning
control oversho6t

In the use of positioning, we should pay attention to adjusting wit
overshoot. Besides gain adjustment, the model loop gain and notct
are automatically adjusted.




6. Start autetuning

1 auto-uring neoio S,

| 1. Set the Limit Fosition | Z. huto—tuning Setting|§3- Auto—tuning Autnmaticall}'i I

Default Parameter futo—tuning

Status Register Current State

Auto—tuning exe. ..

Inertia identif. ..

Hormal ¥ibratiao. ..

speed loop gain. ..

position loop g ..

rigid model aut. ..

Hoteh filter se. ..

Auto—tuning Err. ..

Inertia identif. ..

auto—tuning stage

7. Wait for the end of the autimining

[ 0 Auto-tuning Interface | 2% .|1
| 1. Set the Limit Pozition | 2. huto—tuning Setting| 3. Auto~tuning Automatically
Dafaunlt Farameter Auto—tuning [ Start ]l Bait I
Status Register Current State lpdate Value o
Auto—tuning exe... |IOHE Fe-0z. 2 z
Inertia identif. .. Initiglization PE-03 N . o
Hormal ¥ibratie... [Initi e = 170
speed loop gain. .. [Initi 100 B
position loop g... [I;niti Auto-tuning sUCCESS S000 3
rigid model aut. . . |Initi] 50 I
Haotch filter se... [Initi] | 100
pute—tuning Err... |Fini s{| ﬁ% &5
Imertia idemtif... [Succe | — il | u]
auto—tuning stage [Set parameter P2-4T 257
P2-45 1
P2-49 273
F2-50 1000 =




6.4.5External 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 (64bperation step)

2. Shut down adaptive function (2.0 sets to 0), power on again

3. Enter parameter FO8, it will showEat™ Exteral Refrence Auttuning’

4. Press ENTER, if the enabler is not open, the panel displays Son and flickers, waiting for the
enabler to open, if the enabler has been opened, skip this step;

5. Turn on the servo enabler, the panel displays tune and flickers, enttu@ntpstatus.

6. The upper device starts to send pulsehé autetuning is successful, it displays done and
flickers.

7. Press STA/ESC to exit the external instruction dutong.

Note: in the autduning process, pre&TA/ESC will exit the autduning, and use thgain parameters
at the exit moment.

A Panel error alarm in autoning process

Error code Meaning Reasons
. . . | Too large inertia ratio; too weak rigidity ¢
Err-1 Failure to search for optimal gain .
mechanism
Overrun/alarm occurs durin
autotuning Please make sure that there is no overrun
Err-2 External instruction alarm before auttuning.
autetuning/Vibration suppressio| Make sure that the enable is not closed du
mode: servo shut down the enaly autotuning
during autetuning
Err-3 Current na-position control modg Please auttune in position mode
Err-4 Unclosed adaptive function Set P201.0 to 0 before auttuning
Err-7 Driver alarm during autéuning Driver alarmed
Err-8 _Posmo.r.“ng completion  signz Short instruction inteal
instability

XinJeServo software autetuning steps

1. Click autatuning on the main interface of XinJeServo software



W T
It

1. ZSet the Limit Fozition |2. Auto—tuning Setting | 3. huto—tuning Automatically

Limit Fositon Speed: 100 ] _]

Stepl

Software Rewerse Limit: —2B58
Software Forward Limit: O

R

=00

Stepd
Eeturning Speed (0. 1rpm):

Retwning Aceceleration Speedimz): 100

2. Select jog or manual setting to configure the trip of inertia identification.

3. Set the autd@uning interface

i~ "
0 Auto-tuning Interface L 23 J
| 1. Set the Limit P-:-sitiu:-n| 2. Auto—tuning Setting |3. futo—tuning Automatically
Step 5
Inertia Status: i iii“i iﬂii“iiii“ ii c!
Initial inertia: |3|:u:| Ii"
Max Speed: 2000
Step B
Mode Setting: |Hu:- instruction auto—tuning (no inertia identification) v|
Auto-tuning Mode: |Rapid positioning (control owershoot] v|
Rigid Grade: |Serew -]
Max Speed: |2':":":'
0E |
L T— -

4. Click ok to start the india identification.



, —=1

Inertia identification success!
Inertia value: 1

==

pe .

5. Configure the auttuning parameters

Auto-tuning Interface ﬁ
g

| 1. Sat the Limit P-:nsiti-:nn| 2. Auto—tuning Setting |3 fnteo—tuning dntomaticalls

Step B

Mode Setting:

Bigid Grade:

Max Speead:

Auto—tuning Mode:

Inertia 1dentification

300

2000

0K

[Hn instruction auto—tuning (mo inertia identification) v]

[Rapid positioning (control owershoot] v]

[S arew [:'v ]
SEchr onous belt

Bigid conmnection

k"

Auto-tuning mode

Description

Soft

Make a soft gain adjustment. Besides gain adjustment, notch filt
automatically adjusted.

Rapid positioning

Make special adjustment for positioningrpose. Besides gain adjustme
the model loop gain and notch filter are automatically adjusted.

Rapid positioning
(control overshoot)

In the use of positioning, we should pay attention to adjusting wit
overshoot. Besides gain adjustment, the moalgh Igain and notch filte
are automatically adjusted.

Load type

Description

Synchronous belt

Adjustment of lower rigidity mechanism such as synchronous belt

Screw

It is suitable for adjusting higher rigidity mechanism such as ball s
mechanism. Ifthere is no corresponding mechanism, please choose¢

type.

Rigid connection

It is suitable for the adjustment of rigid body system and other mechal




| with higher rigidity.

6. Start autetune

1 auto-uring neoio S,

Default Parameter futo—tuning

Status Register

Current State

Auto—tuning exe. ..

Inertia identif. ..

Hormal ¥ibratiao. ..

speed loop gain. ..

position loop g ..

rigid model aut. ..

Hoteh filter se. ..

Auto—tuning Err. ..

Inertia identif. ..

auto—tuning stage

7.0pen the servo enable, then click ok.

| 1. Set the Limit Fosition | Z. huto—tuning Setting|§3- Auto—tuning Autnmaticall}'i I

-
0 Auto-tuning Interface

| =& |

|'\

| 1. Set the Limit Position | 2. Auto—tuning Setting| 3. Auto—tuning Automatically

El Daefault Farameter Auto—tuning | Start |l Chait I
Status Register Current State Update Yalue -
Auto—tuning exe... Wait SONH FO-0OT z
Trertia identif = Tnitialization P11 20 r

Hormal Vibratiao. .|

speed loop gain. . |

position loop g . |

rigid model aut. . |

Hoteh filter se. . |

Auto—tuning Err. . |

Inertia identif. .|

Click Enable, then Click ok again!

auto—tuning stage

Inertia identi...

F2-00.1 ]
Pe-00. 2 1
F2-00.3 1
Fe-01.0 u] 7




8. The upger device starts to send pulses, wait the completion oftaniog.

9. Auto-tuning is finished, click ok.

[ »

1 Auto-tuning Interface 2%
| 1. Set the Limit Fosition | 2. futo—tuning Setting| 3. Auto—tuning Automatically
| Defanlt Parameter Auto-tuning | Start || Ha1 t
Status Register Current State lpdate Value -
Auto—tuning exe. .. |[Initialization FO-07 2
Inertia identif. .. Initialivatiom Fi-00 . 318
Hormal Vibratiae... |Initi &J 2014
speed loop gain. .. [Inaiti 474
position loop g .. |[Initi Auto-tuning success 100
rigid model aut. .. |[Initi =0
Hotch filter =e. .. |Initi 1]
futo—tuning Err. .. |Finig 2000
Inertia identif. .. |Succq k 1
auto—tuning stage |[Auto—tuning pr... F2-00. 1 0
F2-00.2 1
F2-00. 3 1
Fz-01.0 1] o
. J

6.4.6Related parameters

The following parameters may be modified during uting. Do not change them manually during
autotuning.

The influence of numerice
Parametel Name Property value on gain after
autotuning

P0-07 First inertia ratio

P1-00 | First speed loop gain

Integral time constant of the first spe

P1-01
loop

P1-02 | First position loop gain

P2-00.0 | Disturbance observer switch

P2-01.0 | Adaptive mode switch

pP235 | Torque command filter time constant 1 Gain

P241 | Disturbance observer gain performance Yes

- parameters
P247.0 | model loop switch

P249 | model loop gain

P255 | model speed feedforward gain

P2-60.0 | Active vibration suppression switch

P261 | Active vibration suppression frequency

P2-62 | Active vibration suppression gain

P2-63 | Active vibration suppression damping




P2-64 | Active vibration suppression filter time 1

P2-65 | Active vibration supprssion filter time2

The second group of active vibration

P266 )

damping

Second group active vibration suppress
P2-67

frequency

P269.0 | First notch switch

P269.1 | Second notch switch

pP2-71 | First notch frequency

pP272 First notch attenuatn

P2-73 First notch band width

P2-74 | Second notch frequency

P275 Second notch attenuation

P276 Second notch band width

Inertia  identification and interng

PZ17 | instruction autetuning max speed

P2-86 | autotuning jog mode Auto-tuning

P2-87 | autetuning min limit position setting No
p2-88 | autctuning max limit position parameters

pP2-89 | autotuning max speed

P2-90 | autotuning acceleration/deceleration tir

Note: P260~P267 are automatically modified in autaning procesdJsers are not allowed to modify
them manually. Manual modification may lead to the risk of system runaway.

6.5Manual adjustment

6.5.10verview

Position Speed
contril loop contrpl loop
o s e g
Pulse N Spee'—d !:Servo motor
instruction:  + POSItiON | instruction [ Speed ToTque i
error . + . ) + | Current .

S — > counter »( loop gain > controlKy, »{ instruction » control B ;@

([ cou Kp i Ti filter Tf X i

: ! I |

! [ Currentloop | ' |

I I o

I . 1| Speed loop i I

| Position . I

| | —+— PG

i loop e |J |

L o Ll 1 encoder
il ‘I‘ -
<t > ' r>
Upper device Servo unit

Position control loop diagram (shut down the model loop)



Pulse instruction

o Model
loop
Speed Torque
feedforward eedforward
Position Speed
contrel loop contrpl loop
Loy B R B
: insstfuiﬁr; ____________________________________ K Igervo motol
+|  Error N rosition Y+ >peed o rorque ¥+ | Current ! i
| 1< " »| loop gain +=—» controlKy, »| instruction > irol ™
g2 Kp i Ti filter Tf >Nt i
! I Current loop | ;!
| | i
. I
| . || Speed loo -
Position =P P |
| | —( PG
loop S |J
I |
PR
-l ;IA -
Upper devite 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 Faiture 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 do not need to adjust.
Please use manual adjustment in the followingsions:

1 When the expected effect can not be achieved by fast adjusting the gain
1 When the expected effect is not achieved by automatically adjusting the gain

6.5.2Adjustment steps

In position mode, if the soft mode (#©2.0=1) is selected by autoning, 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 instructior3BPR
2. Increasing Speed Loop Gain {BQ)

3. Reducing Integt&ime Parameter of Speed Loop {(B1)

4. Increasing the gain of position loop {B2)

5. Improving Model Loop Gain (RP29)

Reduce response, prevent vibration and overshoot

1. Reducing the Speed Loop Gain ()

2. Increasing Integral Time Constant oe8d Loop (PD1)

3. Reducing the gain of position loop (B2)

4. Increase the filter time constant of the torque instructior8892
5. Reducing Model Loop Gain (R®)



6.5.3Gain 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

A Speed loop gain
Because the response of the speed loop is low, it will become the detayofatie 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 . T .
Parameer Name € éu Unit Range Modification | Effective
setting
I
P1-00 sz(:n 0op 200 0.1Hz | 10 20000 | Anytime | Atonce

A 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 avédhoot 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 xP1-01 = 636620

Default . L .
Parameter Name . Unit Range Modification | Effective
setting
integral time
P1-01 constant of speec 3300 0.01ms | 15 51200 Anytime At once
loop

A Position loop gain
When the model loop is invalid (R27.0=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
responeness 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 resrgsto improve the rigidity of the machine and
increase the number of inherent vibration of the machine.

Default . : .
Parameter Name i Unit Range Modify Effective
setting

P1-02 Position loop gain 200 0.1/s 10° 20000 | Anytime At once




A Filter time constant of torque instruction

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 snth#enumerical 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 suggesteditMe 10

Default . . .
Parameter Name . Unit Range Modify Effective
setting

P2-35 Filter ti_me constant o 100 0.0lms| 0O 65535 | Anytime At once
torque instruction 1

A Model loop gain

When the model loop is valid (PZ.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
positionirg time is shortened. At this time, the response of the servo system depends on this parameter,
not P102 (position loop gain). The gain of the model loop is only valid in position mode.

Default . : .
Parameter Name © gu Unit Range Modify Effective
setting
P2-49 Model loop gain 500 0.1Hz 10° 20000 | Anytime At once

6.6 Adaptive

6.6.10verview

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.

6.6.2Notes

{0  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.

0  When theinertia 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.

0 In adaptive operation, in order to ensure safety, the adaptive function should becdetcu
any time when the servo enablement can be stopped or turned off urgently.

6.6.30peration steps

The factory settings are salflaptive effective without modifying other parameters. The effectiveness
of selfadaptation is controlled by the followipgrameters.

Parameter Meaning Default setting | Modification Effective

—_
[—1

n. I Adaptive shutdown NN

P2-01 - , , n. 1 1113 Servobb Re-power on
n. I Adaptive Opening

—(
—




6.6.4Inertia mode and related parameters

The adaptive default parameter is defined as small inertia mode. If the load inertia far exceeds the
allowable load inertia athe motor (such as 60 times inertia of the 60 motor), the adaptive large inertia
mode can be turned on.

Parameter Meaning Defa.lult Modification Effective
setting
n. 01 I| Adaptive small inertia mode .
P203 L i i e n. o771 servobb | RePOwer
11 1| Adaptive brge inertia mode on
Parameter Meaning Default setting| Modification Effective
P205 Adaptive speed loop gain 40QNotet Servobb At once
P210 Adaptive speed loop integral 500 Servo bb At once
P211 Adaptive position loop gain 100 Servo bb At once
P2-07 Adaptive inertia ratio 0 Servo bb At once
P208 Adaptive speed observer gain 60 Servo bb At once
p2-12 Adaptive stable max inertia ratio 30 Servo bb At once
P216 Adaptive motor rotor inertia coefficient 100 Servo bb At once
P219 Adaptive bandwidth 5(Qhote2 Servo bb At once
P605 Adaptive large mer.tla mode speed loo 200 Servo bb At once
gain
P6-07 Adaptive large inertia mode inertia rati 50 Servo bb At once
P608S Adaptive large |nert|a.mode speed 40 Servo bb At once
observer gain
P612 Adaptive large |r:§trit(;a mode max inerti 50 Servo bb At once

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 @€, power section default value

is 50.

6.6.5Recommended 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 atjd$te recommended parameters are as
follows (the parameters are modified under the default parameters).

Motor

Inertia Parameters
flange

Within 20 times inertia| Adaptive small inertia mode (default parameters)

20-30 times inertia Set P208=50,P2-12=40

40~90 | 30-40 times inertia Set P208=50, P212=40, P207=10

40-50 times inertia Set P208=50, P212=40, P207=30

Switch to adaptive large inertia mode or set-08240,
50-80 times inertia P2-12=50, P207=50

Within 10 times inertia| Adaptive small inertia mode (default parameters)

10-15 times inertia Set P208=50, P212=40

Switch to adaptive large inertia mode or set-08240,
15-20 times inertia P2-12=50, P207=50

110/130

180 and | Within 5 times inertia | Adaptive small inertia mode (defaparameters)




above | 5-10 times inertia Set P208=50, P212=40

Switch to adaptive large inertia mode or set-08240,
P2-12=50, P207=50

10-20 times inertia

Note: The large inertia parameters can still drive a smaller inertia load. For example, when the
paameters of 50 times inertia are used in the mechanism of 20 times inertia, only the response will

become worse.

6.6.6Adaptive parameters effect

Parameter
. Small Name Default Range Effect
inertia/large value
inertia
Reduction can improve the inertia
P2.05/P605 Adaptiye spee( 400/200| 200400 capabilit.y, but it will .reduce the
loop gan responsiveness, which has a greater
impact on the responsiveness.
Increase can greatly improve the inertig
P2.07/PG07 Adaptive. load 0/50 0-200 capaciy yvithout affecting the.
inertia ratio responsiveness. Too large will produce
vibration.
P2.08/P60S Sp.eed observe 60/40 | 30:60 Reducir-lg P28 and .incre.asing PQZ can
gain greatly improve the inertia capability, by
P212/P612 Adaptive . st.able 3050 | 3060 it will reduge the responsiven.ess, which
max inertia ratio has a greampact on responsiveness.
Adaptive speec Adjust according to need, generally
pP2-10 loop integral time 500 200larger| increase
coefficient
Adaptive position Adjust according to the need, increasin
pP2-11 loop gain| 100 50-200 will make the response fast, reducing w
coefficient make the response slow
Adaptive  motor Increasing will improve the servo rigidity
P216 rotor inertia| 100 100200 | and enhance andiisturbance ability, can
coefficient solve operation jitter.
Increasing will improve the inertia
P2.19 Adaptlye 50-70 | 40-80 capacity sllghtly, and has little eff?.ct on
bandwidth the responsiveness, to be an auxiliary
parameter.




6.6.7Invalid parameters when adaptive effective

When the adaptive function is effectiiex01.0=1), the invalid parameters are shown as below:

Iltem 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 sped loop integral time constant
Gain P1-02 First position loop gain
P1-07 Second position loop gain
P2-49 Model loop gain
P0O-07 First inertia ratio
P0-08 Second inertia ratio
. P533 /G-SEL gain switch
Switch — . -
P5-36 /I-SEL inertia ratio switch

6.7 Vibration suppression

6.7.10verview

The mechanical system has a certain resonance frequency. When the servo gain is increased, the
continuous vibration may occur near the resonance frequartbge mechanical system. Gerlbrain
the range of 400Hz toODOHz, it caused the gain can not 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 beifpttoved.

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 not be controlled properl

6.7.20peration tools

Adjnli ztdn;ent Operation tools Control mode| Operation steps Limitation
Adaptive XinJeServo Mechanice 6.7.4 _Vlbratlon All versions of PC
L . Suppression  (P(
mode Characteristic Analysis software support
Software)
O 6.7.3 Vibration| Driver firmware
Panel vibration . ; .
suppression Suppression requires  versior
Auto-tuning Position mod (Panel) 3700 or higher
mode XinJeServo Mechanicg 6.7.4 Vibration| All versions of PC
Characteristic Analysis Suppression  (P( software support
Software)
Auto-tuning | Panel vibration 6.7.7 vibration | Driver  firmware
/adaptive suppression suppression requires versiof
mode (easyFFT) 3730 or higher

Note: The firmware version of the drive is viewed through0J2



6.7.3Vibration suppression (panel)

There arewo modes of panel vibration suppression, mode 11yiand mode 2(vH2).

A 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 vibration suppression and the g
of speed loop.

The operation steps:
1. Enter FO10 in autetuning mode, the panel shows sibor enter FaL1, the panel shows
vib-2

I _ |‘ ‘I _
P A 1

2. PresENTER panel shows Son and flashes, turn on the enabler by manual,

3. After turn on the enabler, panel shows tune and flickers, entetumnibtg process;

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

5. Press STA/ESC to exit

6. Vibration suppression parameters are automatically written into the second andtdinstsno
(the second notches are preferred when there is only one vibration point). The related
parameters are detailed in 6.Agtch filter.

A Fault alarm of panel in vibration suppression process

Error code Meaning Reasons

Too large inertia ratio; too weak rigidity (

Err-1 Failure to search for optal gain .
mechanism

(1) Overrun/alarm occurs durin .
autotuning Please make sure thdiete is no overrun an
Err-o (2) External instructior| alarm before auttuning.

autotuning/Vibration Suppressio| Make sure that the enabler is not turned off w
Mode: Servo turns off the Enabl{ autotuning

in autatuning process

Err-3 Non-position control mode please autdune in position mode

Err-4 Not turn off the adaptive function| please set RP21.0 to 0, then auttune

Driver alarm in autduning
process

Err-7 driver alarmed

Positioning Completion  Signeé

. Short instruction interval
Instability

Err-8




6.7.4Vibration suppression (PC software)

1. open XinJeServo software, click mechanical properties;
2. clickmeasure;

I Measure [&J ]

Meazurement conditions

Measurement model

Signal unit |Electricit}'(%) b @ Current_command Speed feedback
Original frequency (hz) 10 =
Terminal frequence (hz) 1000 = Current_instruction Current_feedbaclk
Signal Amplitude (rpm) 100 =
Total Time(ms) 500 = Execute | | Cancel
3. set the measure conditions, then click execute;
4. select amplitude and phase;
HUERE B
EFo HEss UnEn
| EgarE | TRIESRL ﬁ;ﬁﬁg -
N
- - — : e E N v
-40 : D - 8 : : v ET
- ;Z : : siE aea. 125
70 0gE 538
80 k=g 45,785
1.0 100 p 100.0 1000.0

o
[deg]

1.0 10.0 100.0 1000.0
[hz)

5. set the filter width (to see resonance frequencies clearly), find the resonance frequency;

6. Notch parameters need to be sahually. Refer to 6.7.iotch 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 PZ7 = 328

Note: In both adaptive and attianing 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.

6.7.5Vibration suppression (manual setting)

If the resonance frequen@f 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 6.7atch filter.



6.7.6Vibration suppression (quick FFT)

This function can analyze the mechanical characteriiticgigh the parameterOAL2 on the servo
operate panefind out the mechanical resonance frequency and realize the vibration suppression.
The complete operation process is shown in the figat@w:

Set torque Wait for enable
— — Longpress——— Press - g __ Longpress
0T 1l enter I 11 L | enter 11 ’ﬂJ_
_ H_ __| _ 4‘ 1 _d I .
Find frequency Press
Write in successful successful ENTER

_ _ longpressENTER || |:| I |:| PressNC/DEC
- - oo

The operation steps are described as follows:
1.F0-12, long pres8 ENTERO to enter quick FFT function, it will shoWE _F Ft o

Enable status

2. Pres® ENTERO to enter torque setting interface, it will show the current setting torque, which
is the value ofP6-89. Presd INCO ,0 DECO to increase or decrease torqe@mmand.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 pie&NTERD ,entefir ead t o endbl eo
show O6FO.

4.Pres® ENTERO , enable, it will showi . . .r un o

5. Press INCOd DECO to run forward or reverse and find tfesonance frequency A E_FFt o
shining on the panel when operationthié resonance frequendy found, it will showfi F x x, X x 0

A x X X xhéresonance frequencif failed, it will showf F--0.

6. Whatever it showii F x x ot i -0, press INCOp DECO can find theresonance frequency
again. If te resonance frequendy found, long presENTERO to set thaesonance frequendy
the notch filter of servo driver.

oA

Note: for above each step, press STA/ESC can return to the last step or exit.

st

Wi

a



6.7.7Notch 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 filtés as follows:

mechanical system
Amplitude frequency
characteristic

Mechanical resonance
frequency

»
>

I
I
I
I
I
!
I frequency
I
I
I
I
I

A Notch
characteristics

———feWidth

frequency
Principle diagram of notch filter

The servo driver has five sets of notch filters, each with three parameters, notch frequency, notch
attenuation and notch bandwidth. The first and second notzkeset 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-B2 and P270.

e -2~ A 7 ( 1
: control corlmol :
| e el fm Lo __ N
| | I I:
_Torqu_e' : First Second Third :: Fourth Fifth | [!| Torque
'“Ztr;":"o Torque || notch notch notch | ||, notch notch : |instruction
€lore | | command fitter fitter fitter fiter fitter | after filter
fiter =1 “fier [~ O] P2-71 ™ p27a T orerr [0 77| Pgo 7 re3 i
| P2-35 || P2-72 P2-75 P2-78 | 1) P2-81 P2-84 | |
| | P2-73 P2-76 P2-79 | 1) pP2-82 P2-85 | :
| | |
| e - J!_ ________________ I|
| |
. Default :
Parameter Meaning . Change | Effective
setting
n. 111 First notch off 77| Anyt At
S : n. nytime once
n. I 11 First notch on
n. 110 Second notch off . « | Anytime | Atonce
P2-69 — n. I 10
n. 11 Second notch on
n. ol 1 Third notch off -~ Anytime | At once
n. 111 Third notch on '
n. 111 Fourth notch off N Anytime | At once
P2-70 n. 111 Fourth notch on '
n. 110 Fifth notch off n. I T 0] Anytime | Atonce




n. 1711 Fifth notch on

Parameter Meaning [s)(j:s:gl; Unit Range Change | Effective
P2-71 First notchfrequency 5000 Hz 50" 5000 | Anytime | At once
pP272 First notch attenuation 70 0.1dB 50 1000 | Anytime | Atonce
P2-73 First notch bandwidth 0 Hz 0" 1000 | Anytime | Atonce
P274 Second notch frequency 5000 Hz 50° 5000 | Anytime | Atonce
P275 Second notch attenuati 70 0.1dB 50 1000 | Anytime | At once
P2-76 Second notch bandwidth 0 Hz 0 1000 | Anytime | Atonce
P2-77 Third notch frequency 5000 Hz 50° 5000 | Anytime | Atonce
P278 Third notch attenuation 70 0.1dB 50 1000 | Anytime | Atonce
P2-79 Third notch bandwidth 0 Hz 0" 1000 | Anytime | Atonce
P280 Fourth notch frequency| 5000 Hz 50° 5000 | Anytime | Atonce
P2-81 Fourth notch attenuatior 70 0.1dB 50 1000 | Anytime | At once
p2-82 Fourth notch bandwidth 0 Hz 0 1000 | Anytime | Atonce
P283 Fifth notch frequency 5000 Hz 50° 5000 | Anytime | Atonce
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 autetuning 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 seladaptive or autbuning mode, fithe mechanical characteristic analysis is sued, it

belongs to manual setting of notches, please configure the third to fifth notches.




6.8 Gain adjustment

6.8.1 Model loop control

In the seltuning mode, in addition to the gain of speed loop @wstion loop, there is also the gain of
model loop, which has a great influence on the servo response. When thdaopdehot open, the
servo responsiveness is determined by the poddimmgain. When the model ring is open, the servo
responsivenesisdetermined by the modiop gain. The model loop is equivalent to the feedforward
function in the driver control loop. Refer to 6.5 manual adjustment for its specific function.

When the selfuning mode is soft, the mod&op function will be automtically off. When the
selftuning mode selects fast positioning or fast positioning (control overshoot), the foodel
function will be automatically turned on.

Self-tuning mode:

Parameter Meaning Defgult Modify Effective
setting
n. 111 Soft
P202 n. 111 _Fastpositioning n. 1 T T { Anytime | Atonce
n 11T Quick positioning (control
' overshoot)

Selection of selfuning mode:
(1) Soft (P2-02.0 =1):
This mode does not turn on the gain of the mddep, 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 timggtarameters, but has no special suppression on overshoot.

(3) Quick positioning (control overshootZ-02.0 = 3):
In this way, the setting parameter response is fast, which will inhibit the overshoot.

Loadtype Explanation
Synchronous | The adjustment is suitable for the mechanism with lower rigidity suct
belt synchronous belt mechanism.
It is suitable for the adjustment of high rigidity mechanism such as ball <
Lead scew ; . .
mechanism. Please select this type wheretlseno corresponding structure
Rigid The adjustment is suitable for rigid body system and other mechanigm$igi
connection | rigidity.
Self-tuning Explanation
mode
Soft Soft gain adjustment. In addition to gain adjustment, the notch filter is also ad
automatically
Fast Make special adjustment for positioning purpose. In addition to gain adjustine!
positioning | model loop gain and notch filter are also adjusted automatically
fast positioning| Pay attention to the adjustment of no overshoot in the positioning purpo:
(control addition to gain adjustment, the model loop gain and notch filtealaceadjusted
overshoot) | automatically
Parameter Meaning Defqult sigeliteeit Effective
setting on
n. 111 Soft - Al
P2-02 n. 111 Fast positioning n. 18 : at once
— ——— ] anytime
n. | | 1] fast positioning (control overshoo




Model loop function

Parameter Meaning Defe_lult tlglieas Effective
setting on
n. 111 Model loop turn off " At

P47 n. 111 Model loop turn on n. bl anytime Atonce

Taking DS5 series servo atitning mode and usindb@W servo 5 times load inertia as an example:

A Model loop function turns off (soft mode)

Low Rigidity and Low Response High Rigidity and Medium Response

instruction

Load inertiaratio PGO7: 500%

speed loop gain PQ0: 200 speed loop gain PQ0: 800
speed loop integral PA1: 3300 speed loop integral Pa1: 825
position loop gain R02: 200 position loop gain RD2: 700

Phenomenon: Running jitter, slow response Phenomenon: snoth operation and fast respong

A Model loop function turns on (fast positioning or fast position(control overshoot))

Low Rigidity and Low High Rigidity and High

Response High Rigidty and Low Respons Response

instruction

Load inertia ratio P@7: 500%

speed loop gain PQ0: 200 speed loomain P100: 800 speed loop gain PQO: 800

speed loop integral PA1: 3300 | speed loop integrallP01: 825 speed loop integral Pa1: 825

position loop gain RD2: 200 position loop gain RD2: 700 position loop gain RD2: 700

Model loop gain P219: 3® Model loop gain P219: 300 Model loop gain P219: 4000
Phenomenon: Running jittel Phenomenon: smooth operatii Phenomenon: smooth operati
slow respons and slow response and fast response

Note: The above curves only show the effect of the paramatarthe real running curves.

6.8.2 Torque disturbance observation

Disturbance observer can redube influence of external disturbance on servo system and improve the
antidisturbance ability by detecting and estimating the external disturbance trthee system and
compensating the torque command.

If the soft mode is selected in the atwoing 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.

: Default . .
Parameter Meaning . Modification | Effective
setting
n. I T 1| Turnoff of disturbance observe v vy
P2-00 — 2 n. I 11 Seno bb At once
n. | I 1| Turnon of disturbance observe
. Default . Settin . .
Parameter Meaning : Unit g Modify Effective
setting range
P241 Disturbance 85 % 0~100 Anytime | At once
obsever gain

6.8.3 Gain adjustment parameters

Parameter Meaning [S)gtffil# g Unit | Range | Modify | Effective
P00 | First speed loop gain 5&:5 420000 0.1Hz | 10~20000 Si’go At once
P01 ;E;?%ﬁgﬂ?:yelgggﬁam dhe é&iis 1363550 0.01ms| 1551200 oo | AN
P102 | First position loop gain S&Zis 420000 0.1/s | 10~20000 S‘;’g’o Atonce
P1-05 Second speed loop gain (§t?1pe]r-s 420000 0.1Hz | 10~20000 Set:)rt\)/o Atonce
P1-06 ?gr?::gn\;elocity loop integra 53125 13635(?0 0.01ms!| 15-5120 S(Erg/o Atonce
P1-07 Second position loop gain ét?:ri: 420000 0.1/s | 10~20000 Set:)rg/o Atonce

Note: Version 3770 and later added a second set of gain adjustments.

6.8.4 Gain switch

Note: the gain switching function is supported in version 3770 and later.

Default

Parameter Meaning setting

Modify Effective

n. I I: gad switch

0-Slterminal switching gain is valig
(the gain switching condition
P1140 ln 111 parameter is not vglid)

1 - perform g switching
acording to gain switching
conditions
2 - reserved

n . I T: Gadin switching condition 0 Servobb | Atonce
selection

0 - first gain fixed

1 - switchingby external $
P1-14.1|n . T T X| terminals

2 - large torque command

3 - largespeed command

4 - speed ommand changageatly
5 - [reserved]




7 - position command

9 - largeactual speed

6 - large position deviation
8 - positioning completed

A - position command + actual

speed
P1-15 Gain switching waiting time 5 Servobb | Atonce
P116 Gain switching level threshold 50 Servobb | Atonce
Hysteresis of gain switching level 30 Servobb | Atonce
P1-17
threshold
P1-18 Position loop gain switching time 2 Servobb | Atonce
Note:

(1) The gain switching waiting time is effective only when seeond gain is switched back to the

first gain

(2) The definiton ofgain switching level threshold/steresis

Switching level

threshold hysteresis™ __ & H
Switching level \ v
threshold 4 N
A L
0 A
(3) The definition of position gain switching time:
P1-18
|
PL1-05 — — =%

(4) Gainswitching conditions:

Gain switching condition

Parameter

PI-
14.1

Condition

Diagram

Notes

P1-15

P1-16

P1-17

Thefirst
gain fixed

invalid

invalid

invalid

Terminal
switching

Terminal

signal \ ON

OFF

Waiting

<% ore

[
>

v
A

first second ‘ first

Switch the gain through
G-SEL signal:
G-SEL invalid, firstgroup
of gain,

G-SEL valid, second group

of gain

Valid

invalid

invalid

Torque
command

Actual
speed \
Waiting
tme

mﬁteresis
\evel‘ - T o \\7 47
I
I
|

Torque )
command Waiting

\lime
-

\ |
N1/

Hystereﬁ
—
first second first

Ievel‘ H%steresl»

B

second first

When the absolute value ¢
torque command exceeds
(level + hysteresis) [%] at
the last first gain, switch tg

the second gain

At the last second gaj the

absolute value of the torqu

command is less than (lev
- hysteresis) [%], and ther
wait until P1-15 remain in
this state, return to the firs

gain.

Valid

Valid
(%)

Valid
(%)




Gain switching condition

Parameter

Speal

command

Speed
Waiting

command
Hysteresis \ gm;‘
v _ \
A A / —_——
level |
i J ‘
<—J

first ‘

second ‘ first

H#Leres it
F

When the absolute valu
the speed command
exceeds (level + hysteresi
[RPM] at the last first gain,
switch to the second gain
At the last second gain,
when the absolute value o
the speed command is les
than (level hysteresis)
[RPM], wait until P1-15
remain in this stateand
return to the first gain.

Valid

Valid Valid

Speed
command
change rate

Actual

speed \

Waiting

Hysteresis e

f* - | VL Speed command

i change rate Waiting
X T e

levely

L e
TI7F

second first

T

level ‘ ‘
A

T T

| |

>

—»
first second first

g
Hyslereii‘

At the last first gain, when
the absolute value of the
speed command change

rate exceeds (level +

hysteresis) [10rp#s],

switch to the second ga
At the last second gain,
when the abdate value of
the speed command chan

rate is less than (level
hysteresis) [10rp#s], wait
until P1-15 remain in this
state, and return to the firs
gain.

valid

valid
(10rpm/9

valid
(10rpm/3

Speed
command
high and
low speed
threshold
[not
supported
temporarily]

Speed

command\
Hysteresis

IevelAA 4______‘
Y N Excessive gain | |
\A/\i

Hysteresis

'y
|

first || second first

At the last first gain, when
the absolute value of the
speed command exceeds
(levekhysteresis) [RM],
switch to the second gain

and the gain gradually
changes. When trebsolute
value of the speed
command reaches (level -
hysteresis) [RPM], the gail
completely changes to the
second gain
At the last second gain,
when the absolute value g
the speedammand is
lower than (level +
hysteresis) [RPM], it starts
to return to he first gain,
and the gain changes
gradually. When the
absolute value of the spee
command reaches

(levekhysteresis) [RPM],

the gain completely return

to the first gain.

invalid

valid
(rpm)

valid
(rpm)

Position
offset

Speed

command\
ﬂi

offset Waiting

Hysteresis “U_me»H teresi
i - [

— |
|eve|¢ }

T
k3
\
first |

-
second ‘ first

Valid only in position mode
(other modes are fixed as
the first gain)

When the absolute value ¢
position deviation exceeds
(level + hysteresis)
[encoder unit] at the last
first gain, switch to the
second gain
When the absolute value @

the position deviatin is

valid

valid
(encoder
unit)

valid
(encoder
unit)




Gain switching condition

Parameter

less than (levehysteresis)
[encoder unit] at the last
second gain, wait until

P1-15 remain in this state,

and return to the first gain

Position
command

Position

command \

Waiting

second | first

Valid only in position mode
(other modes are fixed as
the first gain)
At the last first gain, if the
position command ieot 0,
switch to the second gain
At the last second gain, if
the position command is ir
the state of @vhichremairs
in the waiting time P15, it
returns to the first gain

valid

invalid

invalid

Positioning
completion

Positioning

completion sign

e
first

Position
command

Waiting

Valid only in position mode
(other modes are fixed ag
the first gain)

At the last first gain, if the
positioning is not
completed, switch to the

secondjain
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
necessarya set the
positioning completion
detection mode according
to P5-01

valid

invalid

invalid

Actualspeed

Speed

Threshold feedba .

hysteresis Waiting 1y e5noig

v | 1ime -y steresi
| ¥

LevelA
threio‘lii A

[
Lot}

\ \
second [™ first

Valid only in position mode
(other modes are fixed as
the first gain):

At the last first gain, the
absolute value of the actug
speed exceeds (level +
hysteresis) [RPM],
switching to the seond

gain

At the last second gain,
when the absolute value 0
the inter speed is less tha
(levekhysteresis) [RPM],
wait until P1-15 remain in
this state, and return to th

first gain.

valid

valid
(rem)

valid
(rem)

Position
commane
actual speed

Command

No command pulse
duration delay time

First gain pulses Second gain
when static when action

Second gain
when stable

TrbActuaI speety,  (switching level

b Actual speerh,

switching delay mActual speeth,

Switching level  y

Near rest
only speed
integral secon

(switching level
Switching delay

gair/
Other first gai

Valid only in position mode
(other modes are fixed as
the first gain)
At the last first gain, if the
position command is not 0
switch to the second gain
At the last second gain, th
state in which the position
command is Quithin the
waiting time P1-15,
maintains the second gair
When the position
command is 0 and the

valid

valid
(rpm)

valid
(rpm)




Gain switching condition

Parameter

waiting timeP1-15reached
if the absolute value of the
actual speed is less than
(level) [RPM], the speed
integral time constant is
fixed at the second speeq
loop integral time anstant
(P1-07), and the others
return to the first gainf
the absolute valuef the
actual speed is less than
(levekhysteresis) [RPM],
the speed integral also
returns to the integral time
constant of the first speed

loop (P1-02).

6.9 Gain adjustment

6.9.1 Load shaking

The following causs cause load wobble:

1. The instructia isnot smooth enough when the load inertia is too large.

Countermeasure:

(1) Use position instruction smoothing filter-25;
(2) Optimizing the mstructions of the upper device to reduce the acceleration ofstiheciions;

(3) Replace the motor withreater inertia.

2. Servo gain is too small, resulting in insufficient rigidity

Countermeasure:

(1) Increase the gain parametarsl rigidity to ehance the antilisturbance ability.

3. Insufficient rigidity of mebanism and equipment sloshing

Countermasure
(1) Reducing gain parameters;

(2) Optimize the instructions of the upper device and reduce the acceleration of théanstruct

6.9.2 Vibration

The following causes cause machine vibration:

(1) Vibration dueto inappropriate servo gain
Countermesure:Reduce gain
(2) Mechanical resonance point

Countermeasure: Setting notch parameters manually or through mechanical chtcaatetysis

6.9.3 Noise

In adaptive mode:
(1) Inappropriate servo gain

Countermeage: Reduce the adaptive control bandbi(P2-19).




In autetuning mode:
(1) Inappropriate servo gain
Countermeasure: Under the mode of rapid adjustment, reduce tligy teydl.

Automaic Adjustment Mode: Reducing Model Loop Gain-#2
(1) Noise due tonechanical resonance
Countermeasure:dRerto 6.8.2 vibration.



7 Alarm

7.1 Alarm code list

Hi storical record: a me a n s3"is riolrdcorded; st or i c al al ar
The column that c¢an batarmctHatecanrbe deare@gepresents fhe adase nt s t h
that cannot be cleared.

Property
Whether Servo
Alarm code| Code Explanation Historical | Can be| POWeron S
records | cleared| '° O Whe_n
to clear | alarming
the alarm
1 | EEEE1 3 No Servorun
EEEE 2 | EEEE2| Communication error 3 No Servo run
3 | EEEE3| between panel and CPU e 3 No Servo run
4 | EEEE4 3 No Servo run
0 | E-010 | Firmware version mismatch 3 3 Yes Servo run
3 | E-013 | FPGA Loading Error 3 3 Yes Servo run
01 5 | E-015 | Program running error 3 3 Yes Servo run
6 | E-016 | Processor Running Error 3 3 No Servo run
7 | E-017 | Processor Running Timeouli 3 3 Yes Servo run
9 | E-019 | System password error 3 3 Yes Servo run
0 | E-020 | Parameter loading error 3 3 Yes Servo run
1| E-021 IIiDnaqlirfxmeter range beyol 3 A No Servo run
2 | E-022 | Parameter conflict a a No Servo run
02 3 | E023 Sampling channel settj 3 3 Yes Servo run
error
4 | E-024 | parameter lost a a No Servo run
5 | E-025 | Erase FLASH error a a No Servo run
6 | E-026 | Iniialization FLASH error a a No Servo run
8 | E-028 | EEPROMwrite in error a a No Servo run
03 0 | E-030 | Busvoltage overvoltage a a No Servooff
Bus voltage under voltage ~ ~ No
- a a Servorun
Low grid voltage
0 | E-040 Bus voltage under voltage No
Bus voltage undervoltag ~
. 3 a Servooff
caused by power failure ¢
04 driver
1 | E-041 | Driver power down 3 a No Servorun
3 | E043 Bu§ \Voltage  Charging A A No Servo off
Failure
4 | E.044 Three phase voltage inpi 5 5 No Servo off
phase loss
0 | E-060 | Module temperaturoo high a a No Servo run
1 | E-061 | Motor overheating a a Yes Servo run
06 Thermocouple disconnectig No Servo run
3 | E-063 P a i
alarm
08 0 | E-080 | Overspeedilarm a a No Servooff
Analog Tref . ~ No Servo run
2 | E-092 . . _— a a
Zero-Calibration Over limit
09
3 | Eo093 Analog Vref 5 A No Servo run
Zero-Calibration Over limit
10 0 | E-100 | Excessive position deviatior a a No Servo run
11 o | E110 E)_(ternal UVW Short Clrcgn 5 5 No Servo off
Discovered in




SelfInspection

13 0 | E-150 | Power cable disconnection a a No Servo off
i No
1| 161 Driver  thermal powel 3 A
16 overload
5 | E-165 | Anti-blocking alarm a a No Servo run
20 o | E200 Regeneratig resistance 5 5 No Servo run
overload
o | E220 Communication error 0 5 A No Servo off
absolute servo encoder
1 | E-221 Too many CRC; errors i 3 3 No Servo off
encoder communication
Absolute value servo encod, = ~ No Servo off
2 | E-222 a a
22 battery low voltage alarm
Absolute value serv( . ~ No Servo off
3 | E-223 a a
encoder data access alarm
7 | E227 Ppwer on encoder muiturn 5 5 No Servo off
signaldata error
s | E228 Absolute Servo Encode 5 A No Servo off
Value Overflow
The feedback positio Yes Servo off
deviation between motg
6 | E-236 | encoder and externi a a
displacement sensor is t
23 large
Fully  closedloop  motor Yes Servo off
7 | E-237 | encoder and external gratir a a
ruler counter direction revers
Full closed loop externa = ~ Yes Servo off
8 | B238 grating €ale speed overrun a a
o | E-240 Timing error in fetching 5 5 No Servo off
encoder position data
24 Encoder reponse data is er No Servo off
1| E241 P & &
code
0 | E-260 | Over range alarm a a No Servorun
1 | E261 Overrun signal connectio 5 A No Servorun
26 error
2 | E-262 | Control stop timeout a a No Servooff
4 | E-264 | Excessive vibration a a No Servorun
5 | E-265 | Motorvibration too large a a No Servorun
0 | E-280 Failed to access motc 5 3 Yes Servo off
o8 parameters
1 | E281 Error wiiting data to encode 5 Yes Servo off
EEPROM e
0 | E-310 | Motor power mismatch 3 3 Yes Servo off
1 | E-311 | Motor code missing a 3 Yes Servo off
Reading motor parameter = Yes Servo off
1 | E-312 damaged a 3
3 | E313 Er_1coder software versio 5 3 Yes Servo off
31 mismatch
Encoder software version ni x Yes Servo off
4 | E-314 a S
supported
5 | E315 Unable to read valid moto 5 3 Yes Servo off
parameters
6 | E-316 Reading motor code i 5 3 Yes Servo off

inconsistent with setting code




7.2Analysis of alarm types

DS5 alarm code formatisEXT , A XX0 means maitypetype, @Al 0
Type | Code Description Reasons Solutions
EEEE
il (@) Votage fuctaton | () S0 Pover eupn c et
EEEE C of power supply is yorp PPl
2 Communication voltage.
EE 2 b large, and low voltage ft he dri |
EE EEEE | €ror etween leads tdfailure of panel (2) after repower on the driver, i
3 panel and CPU i the alarm cannot be removed,
3 refresh; (2) Damage of | h h
EEEE panel program please contact the agent or the
4 4 manufacturer.
0 | E-010 Firmware version Downloaded firmwarg Please contact the agent or t
mismatch version error manufacturer
FPGA loading program damaged | Please contact the agent or f{
3 | E-013 ;
error device damaged manufacturer
(1) Program damage | Please contact the agent or f{
FPGA Access (2) Device damage manufacturer
4 | E-014 :
error (3) serious externag
interference
i Program running Please contact the agent or t{
01 5 |E0I5 error Program damage manufacturer
Check the input voltage
program damaged | whether the input phase
6 | E-016 | Hardware error hardwa.re da_magec_j missing or the supply voltage
Excessive intensity too low
of external interference Contact agent o]
manufacturer
Processor Program damage Please contact the agent or f{
7 | E-017 . .
Running Timeout manufacturer
9 | E-019 System passwor| Program damage Please contact the agent or f{
error manufacturer
Re-energizing can restore defal
Parameter loadin{ Failure of paramete| parameters, if there are repeal
0 | E-020 :
error seltchecking problems, please contact tl
agent or manufacturer.
Parameter ran Setting values are ng
1 | E-021 . 9| within  the prescribeq Checkparameters and reset the
beyond limit
range
Conflict of TREF or _ .
> | E-022 Parameter VREE Function P0-01=4, P300 set to 1 will
conflict : alarm
Settings
Error setting of custon
Sampling channe output trigger channg Check that the settings ar
3 | E-023 . -
02 setting error or data monitoring correct
channel
(1) If it is singlephase 220V
power supply, please connect |
Low voltage of powell and L3.
4 | B024 | parameter lost grid (2) show E024 immediately
after power failure
(3) Resetting parameters
E-025 | Erase FLASH| Abnormal  paramete| please contact the agent or {
5 error preservation durin¢ manufacturer
power failure
E-026 | Intialization FLASH| Power supplyl please contact the agent or 1
6 error instability of FLASH | manufacturer
chip

means

S



E-028

EEPROM wite in
ermor

Voltage nstability or
chip abnormality

Please contact the agent or f{
manufacturer

03

E-030

High voltage of powe
grid

Check the fluctuation of powe
grid, 220V driver normal voltag
range 200V ~ 240V, 380V drive
normal voltage range 360V
420V. If the voltage fluctuatior
is large, it is recommended to u
the correct voltage source al
regulator.

Bus voltage
UO0-05 is higher
than the actual
preset threshold,

Excessive loagnoment
of inertia (insufficient
regeneration capacity)

(1) connect external regeneratiy
resistor, 220V: bus voltage
U0-05 = 392discharge staris
U-05 = 377discharge ends;
380V: U-05 =750 discharge
starts U-05 = 72 discharge
ends;)

(2) Increasing Aceleration and
Deceleration Time

(3) Reducing load inertia

(4) Reduce staigtop frequency
(5) Replacement of larger powe
drivers and motors

220V Power
Supply Machine
(UO-05 04) 2
380V Power
Supply Machine

Brake resistance
damage or excessiy
resistance value

Check the regenerative resisi
and replace the externegsistor
with the appropriate resistan(
value. See chapter 1.4.1 for t
selection of the external resistol

(UO-0507)8 0

Acceleration and
deceleration time is to
short

Extending  Acceleration an
Deceleration Time

Hardware Fault of
Driver Internal
SamplingCircuit

The AC gear of the multimeter
measures the input value of the
servo LN (R/S/T), which is 220\
+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 the servo BB state
monitor UGO5, the voltage
measured by the multimeter *
1.414 < UEO5 (within 10V
error), then the servo driver is
faulty and needs to be sent bac
for repair.

04

E-040

Bus voltage
UO-05 is lower
than the actua
preset theshold.

220V power
supply machine

low voltage of powel
grid  when norma
power on

(1) Check the fluctuation ¢
power grid. The normal voltag
range of 220V driver g
200Vv~240V. If the voltage
fluctuaion is large, the voltag
regulator is recommended.
(2) Replacement of
capacity transformers

large

(U0-050150V)
380V power

Instantaneous
failure

powe

Re-energize after
stabilization

voltag;

supply machine
(U0-050300V)

Hardware Fault of
Driver Internal
Sampling Circuit

The AC gear of the multimet
measures the input value of
servo LN (R/S/T), which is 220\
+10% of the normal value. If <




220V + 10% (380V + 10%), the
check the supply voltage; if th
supply voltage is normal, the
servo BB state, monitorin
U0-05, multimeter measureme
voltage * 1.414 > UBO5 (error
within  10V), then the serv
driver is faulty and eeds to be
sent back for repair

E-041 5(;'\,\\//? POWET\ Driver power off Check the power supply
IOW voltage of power low voltage of power grid whe|
grid — when  norma normal power on
E-043 | BUS Voltage| powe on
Charging Failure When the driver is on, please p
Hardware damage attention to whether there is rel;
actuation sound
Three phasq¢ Three phase inpU
E-044 | voltage input| power supply is lack o| Check the power supply
phase loss phase
Re-consider the capacity of th
motor, monitor the U®2 torque
: during operation, whether i in
Module Running under_ heayv the vglueIO of more than 100 for
. load for a long time : )
temperature is toc long time, if yes, please chose t
high largecapacity motor or loa(
E-060 (Module reduction.
temperature D6 (1) Enhance ventilation measur,
O 9 alarm, to reduce ambient temperature;
U006 © 7 0|Excessive ambien (2) Check whether the fan rotat|
Warning) temperature when tte servo is enabled; whe
the module temperature -Qb
0 435, the fan opens.
06 Fan damage Replace the fan
Alarm when  motorl - gheck vlvhether the motor fg
E-061 | Motor overheat | temperature is highg IS abnorma
than95s C_ontact the manufacturer f
tedhnical support
The motor
thermocouple of 11kw
Th and above power i Check the external thermocouy
ermocouple di ted tion:
E-063 | disconnection isconnecte | connection,
alarm .False opening S'hleld _ thermocouple
detection ang disconnection alarm:(69.1 = 1
disconnection alarm g
motor below 11kw
Check if the driver P33 is
identical with the motor code ¢
Motor code not match the motor lakl (the_number afte
Overspeed (actug MOTOR CODE), if not, pleas
speed O change to the same one, th
P3-21/P322) power on again.
08 E-080 The maximum Inspection of motor UVW

forward speed is
P321 and the

UVW wiring error

wiring, need to be connected in
phase sequence.

maximum reverse
speed is P22.

Motor speed too fast

(1) The maximum speed lim
value P321/P322 was reduced.
(2) To confirm whether the
external force makes the mot
rotate too fast, whether the pul




input frequency is too high, ar
whether the electronic gear rat
is too large.

Encoder fault

(1) Check the encoder cable
change a new @n

(2) Set the servo driver to B
state and the driver to -W0.
Rotate the motor shaft slowly K
hand to see if the value of-1D
changes normally, increasing
one direction and decreasing

one direction (80999 cycle
display).
Analog Tref Analog Zero :
E-092 | Zero-Calibration | Calibration Operatior Please correct  zero  witho
g analog voltage
09 Over limit Error
E-093 | Analog \./ref. Ane}log' Ze.ro Please correct zero withol
Zero-Calibration | Calibration Operation
o analog voltage
Over limit Error
In position control, thd (1) Observe whether the motor
. blocked or not.
Position offset too d!ﬁerence.petween th (2) Reducing the given speed
10 E-100 | given position and thg L
arge actual position exceed position;
the limit value (3) Increase the deviationuise
' limit PO-23.
Check if the driver P@3 is
identical with the motor code of
Not match the moto| the motor label (the number afte
code MOTOR CODE), if not, please
change to the same®, then
power on again.
Inspection of motor UVW
- wiring, need to be in phas
UVW wiring error sequence (brown U, black \
blue W)
(1) Measure whether the UV\
phase resistance of the motor
balaned. If the phase resistani
is unbalanced, replace the motc
(2) Measure whether there
short circuit between UVW an
gﬁ'[c)er;nal CLiJr\éuWit Driver UVW Output| PE of the motor. If there is shag
11 E-110 | ~. .| Short Circuit or Motor| circuit, replace the motor.
Discovered in

SelfInspection

Failure

(3) Measure the driver side UV\
output through multimeter (diod
gear), black pen P+, red pen 1{
measure UVW; red penFblack
pen to measure UVW; if anyor
is 0 in 6 groups of value, replaf
the driver.

Load part is blocked

It is suggested that the mot
should be operated on an emj

shaft to eliminate the loa
problem
High-speed stafstop | Increasing  Acceleration an

instantaneous alarm

Deceleration Time

Encoder problem

(1) Check the encoder cable
change a new one

(2) Set the servo driver to B
state and the driver to -00.




Rotate the motor shaft slowlyk
hand to see if the value of-10
changes normally, increasing

one direction and decreasing

one direction (80999 cycle
display).

Any phase in UVW of|

Disconnect the power supply |
the driver and check th
connection of the power cable.

13 E-150 gics)\évgr:nectioﬁable driver, cable or moto| is suggested that the multimef
broken be used to test the conditio
After eliminating the errors, th
driver should be renergized.
Checkif the driver U300is
identical with the motor code of
Not match the moto| the motor label (the number afte
code MOTOR CODE), if not, please
change to the same one, then
power on again.
Overload, the actug
operating torque
exceeds the rate
torque, and continuou
gr?wgeétl(()l\r}lo:](i)t:)r aU(I)%nzg Increase the capacity ofriders
and  motors. Extend th
to CT.ith the a};:ttuha acceleration and decelerati
?n%etg?' g Oirr?uer;orma; time' and reduce the .Iof':u
. . . Monitor the U00, whether it ig
operation, it will not running over sneed
jam or jitter. If the 9 peed.
U0-02 is longer tharn
100, it wil be
considered  imprope
selection of the motor.)
_I\/Iechamsms A" Eliminate mechanical distortior
Driver  thermal |mpacted, s_uddenl Reduce load
16 E-161 weighted and distorted

power overload

Measure the voltage of the bra
terminal and decide to open tl
brake.

Motor action when| |
. It is suggested to use servo E
motor brake is noj _.
signal to control the brake locl
opened o' g
If it is not servo control, attentio
must be paid to the timing (
brake openig and motor action.
Check the UVW connection of
power cable to see if there is ar
Wrong  wiring  of phase sequence error.

encoder cable, powe
cable or broken wire o
loose pin of connecto

plug

The multimeter is used to
measure whether all the encodg
cable are on. Check whether thi
plug is loose, for machine
vibration, whether the plug has
shrinkage pin, virtual welding,
damage.

In multiple mechanica
wirings, incorrect|
connection of moto
cable to other shaft

leads to incorrec

Detectbn of servo wiring, the
motor cable, encoder cable ¢
correctly connected to th
corresponding shaft.




wiring.

Poor gain adjustmer
results in motor
vibration, back ang
forth swing and
abnormal noise.

Readjustment of gain paramete

Driver or motor

hardware failure;

There are servo cross test

motor empty shaft on site, Fil

trial operation, FA00 jog run can
not rotate uniformly;

Replace the new driver or motj
and send the malfunctig
machine back to thy
manufacturer for repair.

Anti-blocking
alarm

Judging that the
current motor

(1) Machinery is

(1) Eliminate the factors o
mechanical distortion. Redug
load

(2) Measure the voltage of th
brake terminal and determine t
opening of the brake;

. impacted, suddenly It is suggested to use servo E
outputtorque is | hecomes ®avier and brake signal to control the bral
greater than distorted; lock. If it is not servo control

16 E-165 P328/P329 (2) When the brake g attention must be paid to th
(internal the motor is nof timing of brake opening an
forward_/re_verse opened, the motg motor action.
torque limit), and | oy es: (3) Monitor the actual outpy
the time reaches | 3y The  paramete torque range of U02 and check
PO-74 (Unit ms), | getting is unreasonable Whether the setting of P38/29
and the speed is torque limit is reasonabléAfter
lower than Par5 version 3760, the output torqu
(unit 1 rpm). limit setting parameterf anti

locked rotor alarm are P38 and

P3-39
High Voltage
Fluctuation in Powe| Stable the input voltage
Grid
Selection of| Replacement of higher pow
regenerative resistanq regenerative resistors (refer
is too small chapter 1.4.1)
g\cceleraipn . 'and Extending  Acceleration an
eceleration time is toj D . :

eceleration Time

short

The AC gear of the multimetg

: measures the input value of t

20 E-200 Ir?ees?setgﬁgaétlve servo LN (R/S/T), which is 220

+10% of the normal value. If th¢
overload ;

power supply voltage ismore
than 220V+10% (380V+10%
check the power supply voltag

Hardware damage if the power supply voltage i
normal, then in servo BB stat
monitor UQG05, the voltage
measured by the multimeter
1.414 < UBD5 (within 10V
error), then the servo driver
faulty and neds to be sent bac
for repair.

22 E-220 Communication Motor matching error Check if the motor matches

error of absolute

correctly




servo encoder

Unconnected encode
cable or poor contact

Check whether the value

UO0-54 increases rapidly. If ye
the encoder circuit i
disconnectedisconnect the
power supply of the driver, cheq
the connection of the encod
cable, if there is cable loosenin
it is recommended to use
multimeter to test the conductig

condition;  after eliminating
errors, poweon again
Hot  plugging is strictly

prohibited, and special cables @
required for tank chains.

Received encoder da
errors, and the numbe
of errors exceeds th
number of error retrie|

Check whether the value of
UO0-79 andU0-54 increase. If yes
the encoder is interfereBncoder
wire and strong power do not
have the same pipeline wiring;
install filter on servo driver powe

E-221

Too many CRC
errors in encode
communication

of encoder register| input side; encoder wire sleeves

P0-56 magnetic ring; shut down weldin
machine type of equipment with
large interference

The received encode

data is wrong and th
number of  errors
exceeds the value i
encoar error retry|
number register 56

Encoder interfered, isolaf

interference source

E-222

Battery Voltage in
Battery Box of Encode
cable is less than 2.75\

Please replace the battery wh
keeping the power supply ON

the servo driver in order to avo
the error of acoder position
information. Battery|
specification: No.5 battery, 3.6
(model CPB-BATT,

CPT-B-BATT)

value
encode
battery low
voltage alarm
(can shield thig
alarm)

Absolute
servo

Power on alarm for ney
machine

(1) When the absolute vall
motor is powered off, the memo
position depends on the battg
on the encoder cable. Ontke
encoder cable and the motor &
disconnected, the power supq
can not be carried out, which w
lead to the loss of the curre
position of the motor, it will
alarm 222. Please set B80=1
to clear the alarm, it can be us
normally.

(2) The alarncan be shielded b
using FO79. When P&/9 is set tg
1, it will be used as a singleop
absolute value motor, and tt
current position will not be
remembered when power off.

E-223

Data access alari
of absolute valug
servo encoder

Encoder cable with
batery box is not use(
for multi-turn absolute

motor

Please use encoder cable w
battery box;
Power off and power on aga




Generally, it is the
problem of the encode
itself, or the power
supply of the encoder i
unstable

Abnormal power on 0
main control chip of
multi-turn absolute
value servo encoder

ADC sampling is out of
range, some resistani
and capacitance devict
have problems or th
signal consistency @
magneticsensor is poot|

(the driver p@nel shall be
completely off. If the alarm
cannot be removed, plea

contact the agent or manufactur

Ty

Code

Description

Reasons

Solutions

22

E-227

Power on
encoder multi
turn signal datg
error

Generally, it is the
problem of the encode
itself, or the powel
supply of the encoder i
unstable

In the case of no Dbatter
unplugghg the encoder cable mg
cause this alarm.

E-228

Absolute value
servo encode
value overflow

The motor runs in oni
direction continuously
the encoder data value
too large, overflow

Set A-06 = 1, clear thg
absolute encoder's multiple turng

SetP0-79 = 2, the alarm ca
be shielded.

23

E-236

The error
between motol
encoder feedbac
and displacemen
sensor feedbac
(user commanc
resolution)
exceeds the
setting value ol
P9-02

The error between motg
encoder feedback arn
grating encoder feedbad
(user commanc
resolutior) exceeds thg
setting value of 802

Mechanism errorThe motor
outputs the shaft position direct
and reaches the moving platfor
through the mechanism. Tk
feedback of the grating ruler
directy from the  moving
platform, and there will be errol
in it after passing through th
synchraous belt or lead screw

Grating ruler installation is ng
parallel

Set B-05 i P-08 reasonably

E-237

Fully closedloop
motor  encodel
and external
grating ruler
counter direction
reverse

When B-02 is set to 0|
the grating ruler s
broken or not ennected
correctly.

Check the grating ruler and pow
on again

E-238

Full closed loop
external grating
scale speel
overrun

The error between th
feedback speed of mot
encoder and that ¢
gratingruler exceeds th
set value of B-04.

Check that the aoect P905 ~
P9-08 is selected for th
mechanism and power on again,

24

E-240

Timing error in
fetching encode|
position data

The number ol
consecutive errors il
encoder data updaf
sequene is greater thai
the value in B-68

CPU timer fluctuates

Restart drive
Check the arrangement
transmission cables to ensure t
the strong and weak current g
wired separately.
High current equipment i
supplied separately.
The grounding is good.

E-241

Encoder
responding data

scrambling

The received encode
data is wrong and th

number of errorg

Check the aangement of
transmission cables to ensure t
the strong and weak current g




exceeds the value i
encoekr error retry
number register 56

wired separately.
High current equipment i
supplied separately.
The grounding is good.

Overrun  signal  wa:s
detected and the overru

If you do not want to alarn
immediately when the overru

E-260 | Over range alarm .
processing mde was| occurs, you can change t
configured to alarm overrun signal processing mode.
(1) When the motor is i
forward rotation, it
encounters revers

Overrun  signal overun signal. Check ovetrun signal connectiol

E-261 : . . ,

connection error | (2) When the motor is i and ovesrun terminal allocation.

reverse  rotation, i

encounters forware

overrun signal.

(1) Excessive inertia (1) Reduce inertia or use bra
(2) Stop timeouts to( )

Control stop| short motor; . .

E-262 | . (2) Increase the stop timeout tin

timeout (3) The setting of P0-30:

lsjrrr?;;[]g torque is - tog (3) Increase braking torque 2.
(1) Check the source of external
force to see if there are any
problems in mechanical

26 installation;

(2) Increase the servo gain to
improve the ati-disturbance
ability;

(1) Oscillation caused b| (3) Acquisition speed curve

external forces analysis; When the first three

(2) Load inertia is largq peaks are convergenced after

E . and the stting of load| pulse instruction completed (0.8

xcessive N S :

E-264 vibration inertia ratio is wrong ol first peak | > | second peak | and
the gain is too small 0.8* | second peak | > | third pea
which leads to the |), the driver should not alarm,
oscillation of | which can adjust the relevant
positioning. threshold.

When the first three peaks speec
are not less than 300 rpm for thr¢
consecutive times after the
completion of the pulse
instruction, the driver will alarm.
(4) Contact manufacturers for
technical support

E-265 E_xces_swe moto Mechanical vibration Check the motor installation

vibration
On the premise that the driver a
motor are matched and can

E-280 Failed to read Request to rea| used together read the alarn

motor parameter{ EEPROM failed shielding posibn of motor
parametershrough PE53, and set

o8 the motorcode of ®-33 correctly
On the premise that the driver a

Error writing | motor are matched and can
Request to writg used together read the alarm

E-281 | data to encode . O "

EEPROM EEPROM failed shielding position of moto
parametershrough PE53, and set
the motorcode of B-33 correctly

31 E-310 | Power mismatch Such as 750W drivel Match the correct motor an




between drivel with 200W motor driver, and use it after setting th
and motor P0-33 mota code correctly
\é\(/)zin t?se mrce):?cl On the premise that the driver a
automaicall motor are matched and can
Y, used together read the alarn
E-311 | the motor| Motor code not set hieldi . B
arameter is O shielding  position motor
gnd the driver parametershrough P53, and set
P0-33 = 0 the motorcode of ®-33 correctly
On the premise that the driver a
. motor are matched and can
E.312 Raeraa?]lqr:agter mOt?: Parameter CR({ used together read the alarn
gama ed 7 verification failed shieldng position of motoi
9 parametershrough P53, and set
the motorcode of B-33 correctly
Update drive firmware to
maximize current motor paramet
performance
Read the alarm shieldin
position of motor paramete
=13 e e iy ™™ roudh pE53, and set the mar
code of B®-33 correctly. At this
31 time, the motor parameters are
the driver, which can wor
normally, but may affect som
performance
Motor code doeg Encoder hardwar{ Contact the manufacturer
E-314 | not match| version is higher thal technical support to update tl
software version | driver firmware version | driver firmware
\C/\(/)Zeen t?se n}?;c On the premise that the driver a
automatically motor are matched and can
E-315 | the motor| Readthe motor code is ( u;_e(? _together_r_ead thfe alarn
arameter is 0 shielding position of moto
gnd the drive} parametershrough P53, and set
P33 i 0 the motorcode of ®-33 correctly
Check U300 and motor label
If the wo values are the sam
The auto read motg change P{B3 motor code or se
E.316 Autoread code code is inconsisint with | P0-33 to 0 to read motor cod
error the motor code set i| automatically;

PO-33

If the two values are differen
contact he manufacturer fo
technical support




8 Modbus-RTU communication

The company provides users with the general RS485 communication interface in industrial control.
The communication protocol adopts MODBUS standard communication protoctheaservo can be
used as the slawationto communicate with themaster devicésuch as PLC controller and PC) with
the same communication interface and the same communication protocol, afilitroan also be
connected through the communication integfaRkealize the remote operation of the frequency
converter by the user.

This series of servo Modbus communication protocol supports RTU mode. The following is a
detailed description of the communication protocol.

8.1 Communication wiring

1. RS-232communi@tion wiring

EEE et

PLC, motion
controller

3. PLC and servo communicatiosérvo drive and motor are all well grounded

(1) Best recommendation: hand in hand mode

£ N NN

PLC Servo Servo Servo
master slave slave slave

(2) General recommendation: branch structure



PLC
master

Servo
slave

Servo
slave

A B PE

1T

A B PE

Servo
slave

Servo
slave

A B PE

\Z

\/

(3) Not recommended: star connection

Servo
slave

Servo
slave

Servo
slave

PLC
master

Servo
slave

Servo

slave

Servo
slave




8.2 Communication parameters

1. RS485communication parameters

Parameter

Meaning

Default
setting

Range

Modify

Effective

P7-00

RS485station number

1

0~100

Servobb

At once

Parameter

Function

Unit

Suitable
mode

Default
setting

Modify

Effective

Communication
setting

n.2206 All

Servobb

At once

Setting

Defaut
setting

Range

n.J xxx

Parity bit

0 1: odd

2. even

0: no parity

n.xl xx

Stop bit

0: 2-bit
2: 1 bit

pP7-01

nxxi 1

Baud rate

00 300
0I 600
02 1200
03 2400
04 4800
05 9600
06
07
08
09
0A
0B
ocC
oD
OE
OF
10
11
12
13
14
15
16

06

M
2M
3M
4M
5M
6M

19200
38400
57600
115200
192000
256000
288000
384000
512000
576000
768000

Parameter

Meaning

Default
setting

Setting range

Modify

Effective

pP7-02

RS485
communication
protocol

1-Modbus Rtuprotocol
2-Xnetbus protocol
3-readXnetbus torque

Servobb

At once

2. RS232communication parameter setting

Parameter

Meaning

Default
setting

Range

Modify

Effective

P710

RS232station no.

1

0~100

Servobb

At once




Parameter

Parameter

Setting unit

Default
setting

Suitable
mode

Modify

Effective

Communicatio
configuration

n.2206

All

Servobb

At once

Parameter setting

Function

Default
setting

Range

n.J xxx

Parity bit

0

0: no parity
1: odd
2. even

n.xl xx

Stop bit

0: 2-bit
2. 1-bit

P7-11

nxx 1

Baud rate

06

00 300

0I 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
OE 512000
OF 576000
10 768000
11 1M

12 2M

13 3M

14 4M

15 5M

16 6M




8.3 Communication protocol

When communicatingnia MODBUS network, this protocol determines that each controller needs
to know their device address, identify messages sent by address, and decide whabdetendfta
response is needed, the controller generates the feedback and sends it out using Modbus protocol. In
other networks, messages containing Modbus protocol are converted to frame or packet structure which
can be used in this network. This coniansalso extends the method of solving node address, routing
path and error detection according to specific network.

8.3.1Character structure

(r 8 2format, no parity)
| Startbitf 0| 1 | 2 | 3 [4[5][6] 7 | Stopbit| Stop bit

( 8 1format, odd parity)
Startbitf 0| 1 | 2 | 3 |4|5|6]| 7 Odd Stop bit
parity

( 8 1format, even parity)
Starthitf 0 | 1 | 2 | 3 |4|5|6| 7 Even Stop bit
parity

(X 8 1format, no parity)
| Sartbit| 0| 1 | 2] 3 [4]|5][6] 7 | Stop bit]

The default data format of servo driver ishit start bit, 8bit data bit,1-bit stop bit.

8.3.2Communication data structure

1. RTU mode:
START Keep no input signal greater than or equal to 10ms
Address Communicatioraddress8-bit binary address
Function Functioncode:8-bit binary address
%Agpé (2 'él) Datacontent:
*Q _hi =

DATA O N*8-bit data,N<=8, max 8 bytes

CRC CHK Low CRC parity

CRC CHK High 16-bit CRC parity co&_de:o_nssts of two &it binary

combinatiors
END Keep no inpuind outpusignal greater than or equal to 10

2. Communication address:

Modbus addresis provided in the manual, and the corresponding table of Modbus address is queried in
Appendix 4.

3. Function code and data:

Function code Explanation

O3H Read out the contents of registers, read out multiple registers, but not moi
31 at a timeand only read the data in the same group at a time

06H Write thedata to register




0  Function cod®3H: read register data

For example: readhe UGO5 register address2i805 (bus voltage).

RTU mode:
Inquiry informationformat Response message format
Address O1H Address 01H
Function code O3H Function code 03H
register address égﬂ Byte quantity 02H
. . OOH 01H
registerquantity 01H Data contat 34H
CRC CHECK Low 90H CRC CHECK Low B8H
CRC CHECK High CBH CRC CHECK High 03H

0  Function codé6H: write the data in the register
For example: wite 300 rpm to the address @&-B8 register of inching speed.

RTU mode:
Inquiry informationformat Response message format

Address 01H Address 01H
Function code 06H Function code 06H
. 03H . 03H
register address 12H register address 12H
O1H 01H
Data content >CH Data content >CH
CRC CHECK Low 29H CRC CHECK Low 29H
CRC CHECK High C6H CRC CHECK High C6H

4. Parity code

RTU mode: double byte hexadecimal number.

The CRC field is a twdbyte, 16bit binary value. It is calculated by the sender and added to the
message; when it is added, it is first the low byte and then the high byte, so thgthighCRC is the
last byte of the sent message. The receiving device recalculates the CRC of the receaiagd ameb
compares it with the value in the received CRC field. If the two values are different, there is an error in
the received message, distaithe message frame, makes no response, and continues to receive the
data of the next frame. Refer to the dggmon of Modbus protocol for CRC verification calculation
method.



8.4 Communication example

8.4.1Communication with Xinje PLC

Xinje PLC mmmunicates with Xinje two drivers througB5, reads the speed of motor and writes
the torque limit of motor.

1. Hardware wiring: if the @iomer uses AB terminal of X&jPLC for 485 communication, just
connect the 14nd 15 pins of the driver to A@rminal of PLC.

2. Parameter setting: the communication parameters of the driver and PLC are set in the same way,
such as baud rate, parity, data bit, slave station, etc. thewtoation protocols of the XigjPLC and
servo are standard Modbus RTU, namél2d0bps, 18-1-even parity.

The setting parameters are as follows:

P7-00 Station No. 12

P7-01.0 ~ 1 baud rat@6

P7-01.2 stop bit 2

P7-01.3 check bit 2

Note: if the communication parameter settings of the upper computer and the lower computer are
inconsstent, the communication will fail

3. Software program: theegister in which the station number, communicateddress and
contents are marked when writing instructions.

(1) Station numberthe value set for servo driver ¥0. K1 indicates that00 is set to 1; K2
indicates that P00 is set to 2.

MO SM13 —
] [recw{kiHatcDoka |
station no. -dme—
M2 SM13
] [recw{kahatcDaka |

(2) Communication address: the address of the servo skti@nst-or the address of a register,
please refer to Appendix 4. MODBUS addresde

MO SMHM3
H It [reEcw kilH31cjpoke |
communication :
M S address :
H It [recw kdH31clDa ke |
(3) register: to store the paramter value of writeddrass.
MO SM13 ]
Sl [ REGW K1 H31clpofke |
w2 Sa register <dmmm——
Sl [REGW Kz Ha1clpalke |
L]
(4) serial port no.: PLC RS485 serial port number.
MO SM13 [ ]
i [ REGW K1 H31C Dka]
M2 SM13 serial port no. b————
i [ REGW K2 H31C DAKa|




9 Appendix

Appendix 1. Group P parameters

Modification and effective:

i3
fi &
i &

For parameters set in hexadecimal system, the prefix "n." is added to the setting value to indicate that

0 means modi
0O means modi
0 means modi

fying when
fying anyti me and
fying when

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

PO-XXE

servo

servo

OFF and t ake

take

ef fect

OFF and take
fiFLO means modi fyi ng wahneynt itnhhee amothteotra kdeo eesfnfbetc tr

Paramets

Functon

Unit

Default value

Range

Effective

Suitable
mode

Referencg
chapter

PO-01

Control mode 1
1-Internal Torque Mode
2-External Analog
Torque Mode
3-Internal speed Mode
4-External Analog speg
Mode

5-Internal Location
Mode

6-External Pulse
Position Mode
7-External Pulse speed
Mode

8-XNET Bus Torque
Mode

9-XNET Bus Speed
Mode

10-XNET Bus Location
Mode

1~10

1(2|3]4|5]6|
89/10

P0-02

Control mode 2(ditto)

1~10

1]2|3]4|5]6|
8|91L0

al
=
[y

P0-03

Enabling mode

O-not enabled

1-10 enable
2-Software Enablation
3-XNET Bus Enabilatior

0-~-3

1]2|3]4|5]6|
8|9/10

(€2}
N
N

P0-04

Rigidity grade

20P1 O
20P2/20P4/20P7
15

>=21P5 10

0~63

1[2|3|4|5]6]
8|9/10

(o]
w
w

ef f
at
ef f



Definition of rotation
PO.05 dlrectlg_n i 0 0~1 5 1|2|3]4|5]6]] 523
0- positive mode 8|9]10
1- negative mode
s . 20P1 800 |0~5000 . 1|2|3|4|5]6]
First inertia ratio 9
P0.07 % 1 So0p1 200 | 0 a gojo | 621
Forward Direction ¢
Input Pulse Instruction
Po09.0 |Oorward Pulg 0 -1 | © 617 5.3.2
Counting
1-Reverse Puls
Counting
po0g.2 [INPUt pulse commar F ~F | & 6|7 5.3.2
filter time
. . Default .| Suitable | Reference
Paramete Function Unit Range |Effective
value mode | chapter
poog 3 [Predistribution of inpy 0 0~7 5 6|7 532
pulse command filter =
0-CW/CCW
P0-10.0 |1-AB - 2 0~2 3 6|7 5.3.2
2-P+D
Number of instructio
pulses per cycle
PO-11 0: Electronic gear ratio
PO-12 Non-O0: Number g 1 pul 10000 | 0~9999999¢ 3 5|6 53.11
command pulsg
required for  motq
rotation
Electronic Gear 3
P0O-13 - 1 0~65535 5|6 53.11
Numerator
Denominator of 3
P0O-14 . - 1 0~65535 5|6 53.11
Electronic Gear
Pulse frequency
P0-15 corresponding to rated| 100Hz | 1000 1~10000 3 7 5.4.32
speed
Speed command pulse
P0O-16 i . 0.01ms 100 0~10000 3 7 5.4.3.3
filter time
Encoderfeedback pulse _ = 112|3]4[5|€
PO-18 number per turn (low bit 0 0 0~9999 a 718[9]10 58
Encocerfeedback pulse _ . 1|2|3|4|5|€
PO-19 number per turn (high bi 10000 | 10000 0~9999 a 718/9]10 58
P0-23 pulse offset limit 0.01turn| 2000 0~65535 a 5|6|10 5.3.1.6
Type selection of
discharge resistance
(version3640andbefore)
0: built in
1: external
PO-24 Power protection mode - 0 0~1 3 1[23[4[5]6 526
of discharge resistance 7189|110
(version3700and later)
0 - cumulative dscharge
time
1 - average power mode
2-average power mode !




Power Value of Setas 12|3/45]6
PO-25 Discharge Resistance w model 1~65535 e 718]9|10 .26
Discharge resistance Set as 12|3/45]6
P0-26 value 4 model 1~500 e 718]9]10 226
Servo shutdow the
enable stop mode i _ 1|2|3|4|5|¢
PO-27 O-Inertial Operation Stg 0 0~5 e 7|8[9]10 5.2.4
2-deceleration stop
Servo Overrun  Stq
Mode
(PO28.0 2 0~3
0-deceleration stop 1
1-Inertial Stop
. 12|34
PO-28 2-deceleration stop 2 - e |7||8?i|9||15c!€ 5.24
3-Alarm Stop
Overtravel alarm shield
switch (P0-28.1) 0 0-1
0-not shield the alarm
1-shield the alarm
Servo Alarm Stop Mod
P0O-29 O-Inertial Operation Stg - 2 0~2 3 1%55'5’36 5.2.4
2-deceleration stop
. . 1|2|3]4|5]F
P0O-30 im im 1ms 20000 0~65535
stop timeout time 1 7181910 5.2.3
: . 112[3]4[51€
P0O-31 Ims 25 0~5000
Deceleration stop time 3 7I819[10 5.2.3
o 1|2|3|4|5]€
P0O-33 he motor - 0 O~ffff o] 4.7
Set the motor code 7[819[10 4.7
. . Default . Suitable | Reference
Paraméer Function Unit Range | Effective
value mode | chapter
Read motor parameter
alarm shield bit N 1|2|3]4|5|€
P0O-53 . - 0 0~1 o] -
0-notshield alarm 7/8[9]10
1-shield alarm
Fan switch P0-69.0
O- Turn on the fan when
the tempeature greater ! 0-1
than 43 and turn off the
fan when less than 42
(hysteresis 3 )
1-Turn on the fan after
po69  |enabling, turn off the fan| . 5 12[3]4|516
. 7/8[9|10
when not enabling
Large motor thermocouple 0 0~1
break alarm shield switch
(P0-69.1)
0-shield thermocouple
disconnection alarm
1-thermocouple
disconnection
- - _ « 1|2|3]4|5|4
PO-74 Blocking alarm time ms 0 0~5000 a 718/9]10 5.8.1




PO-75

Blocking alarm speed

rpm

50

5~9999

1]2|34]5/4
7|89/10

(6}
o
=

PO-79

Absolute Encoder Batte
Undervoltage Alarr
Switch (firmware versio
20160304 and later)
0-used as absolutealue
encoder

1-used as incremental
encoder

2-used as absolute value
encoder, ignoring multi tu
overflow alarm

0~2

1|2B|4[5]6
7|8/9]10

(&)
~
=

P0-80

Thermal Power Protecti
of Motor

O-current protection
1-Average Themal Powe
Protection

2-Analog Thermal Power
Protection

0~2

1)2|34/5]6
78/9|10

P0O-92
P0-93

32-bit electronic gar ratio
numerator.

take effect when RQ1
P0-14 is 0. P@O2*1 +
P0-93 *10000

1~9999

1~65535

56

P0O-94
P0O-95

32-bit electronic gear ratig
denominator.

take effect when RQ1
P0-14 is 0. PEO4*1 +

P0-95 *10000

1~9999

1~65535

56

P1-XXE

Paramete|

Function

Unit

Default value

Range

Effective

Suitable mod

Referenc
chapter

P1-00

First speed loop gain

0.1Hz

20P1 400
Others 200

10~20000

1|2[3#/5]6[7]8|
110

»
(3]
w

P1-01

Integral Time Constar|
of the First Speed Loc

0.01mg

20P1 1650
Others 3300

15~51200

1/2|3/4|5/6|7|8
10

»
(2]
w

P1-02

First position loop gail

0.1/s

20P1 400
Others 200

10~20000

1/213]4|5/6|7|8
110

(o]
(631
w

P1-10

Speed feedforward ge

1%

0

0~300

5/6/7|D

P1-11

Speed feedforward
filter time

0.01mg

50

0~10000

5/6/7]10

P1-22

Speed Instruction Filt
Selection
O-first order low pas
filter
1-Smooth
Filter

Averag

0~1

34|17

P1-23

speed instruction tiér
time

0.1ms

0~65535

34|17

P1-24

Position command
accelerationrad
deceleration filtering

0.1ms

0~65535

56|10




Paramete Function Unit | Default value| Range |EffectivgSuitable mod Referenc
chapter
time
p1ps  [Position instruction 4 0 0~65535 | H 56|10 | 5.3.1.7
smoothfilter time
P2-XXE
Paramete Function Unit | Defaut value| Range |Effective Suitable | Referencg
mode chapter
Disturbance obsery
000 2% o e | s R o
1- ON
Adaptive mode switch 3KW and
P2010 [0OFF . below:0 0-1 5 1|2|§’|g‘||15(|)6|7 6.6.3
1-ON Others:1
Adaptive level
P201.1 O-high response - As the model| 0~1 0 1'%';3'5%6'7 -
1-low noise
Auto-tuning mode
1-soft j
P202.0 [2-fast positioning_ ' - 3 1~3 a llzélg?igl'll%lm 6.1.3
3-fast positioning
control the overshoot
Load type (valid only
during autetuning)
P2:02.2 |1- synchronous belt - 2 1~-3 a l|2é3é4|150|6|_ 6.1.3
2- saew rod 1
3-Rigid Connection
Adaptive load typ
P2-03.3 |0-Small Inertia Mode - 0 0~1 o 1|2|835|34|1%|6|- 6.6.4
1-Large Inertia Mode d
. 20P1/20P2/ |
P05 oy | 0-LHZ20P420P7 400 1ogssas| 3 MR 66
>=21P5 200
Adaptive mode inertia 1/2|3]4|5]6]1
P207 ratio (standard) % 0 0~10000 e 8|9]10 664
Gain of adaptive mode 20P1/20P2/ 112/3145(6[7
P2-08 speed observer Hz |20P4/20P7 60| 10~1000 3 89|10 6.6.4
(standard) >=21P5 40
Maximum Inertia Ratio 112(3815(67
P2-12 of Adaptive Mode - 30 1~10000 3 8/9]10 6.6.4
(Standard)
Inertia Identification an
P215 Internal I.nstructl'on 0.01r 100 1-3000 5 1|2|3]4|5]6] 6.2.4
Auto-tuning Maximum 8|9|10
Travel
Motor rotor inertia
P216 coefficient d adaptive - 100 10~1000 3 1/3/5/6|7|| 6.2.4
mode




Maximum Speed of
Inertia Identificaion ang
P2-17 . rpm 0 0~65535| & |1]23|4|5|6]1 6.2.4
Internal Instruction
Auto-tuning
Initial Inertia Ratio of
P2-18 _ L % 500 1~20000| & 1|3|5/6]7]| 6.2.4
Inertia Identification
. . Default . Suitable |Referenc
Paramete Function Unit Range | Effective
value mode chapter
20P1 100
Adaptive mode 20P2 1121345161
P219 . % 1~100 6.2.4
bandwidth ° | 20pa 70 é 8|9|10
>=20P7 50
Torque Instruction i
. . . 1|2|3]4|5]6]]
P2-35 Filtering Time Constan{0.01ms 100 0~65535 a 8/9]10 6.5.3
1
Disturbance Torque
Compensation 12/3/4[5(6]
P241 Coefficient % 85 0~100 a 8[9[10 | 6.1.4
(Non-acaptive Mode
Effective)
Model Loop Switch .
P247.0 |0-OFF : 1 o-f 5 1|22|;3|€|;|‘{%|6|‘ 6.1.3
1-ON
P249 Model loop gain 0.1Hz 500 10~20000 a 3l4/5|6|]10| 6.5.3
Active Vibration
Suppression Switch N ~
P2-60.0 0-OFE - 0 0~1 a 3l4/516]7|11( 6.4.6
1-ON
Active Suppressid
Auto-tuning Switch
0-Active Vibration
Suppression is n
P260.1 |Configured in| - 1 0~1 a 3|4/5]6|7]1( 6.4.6
autotuning
1- configure the Activ
Vibration  Suppressig
when autetuning
Active Vibration -
P261 . 0.1Hz| 1000 | 10~20000 a L2314516l] ¢ 5
Suppression frequency| 8|9|10
Active Vibration -
P2-62 . . % 100 1~1000 a 11231415161 6 4 6
Suppression gain 8/9|10
Active Vibration 1)2|3|4/5/6] 6.4.6
- 0, ~ =1
P263 Suppressiodamping % 100 0~300 a 8[9|10
. Filtering time d active i i N ~ 112|3]4[5|6]1 6.4.6
P264 vibration suppressiof 0 5000~5000 a 8/9|10
. Filtering time of active ) ) _ x 1|2|3|4]5|6]1 6.4.6
P265 vibration suppressiof 0 5000~5000 a 8/9|10
The secondjroup of _ ~ 1|2]3|4|5|6]] 6.4.6
P266 active vibration damping 0 0~1000 a 8|9/10
Second goup active | 6.4.6
P2-67 vibration suppression Hz 20000 | 10~50000 a 1|2%|3:|)’£|;|1'|1‘r())|6|
frequency




P269.0 |Notch filter 1 switch i 0 0~1 112[314I5[611 ¢ 4 6
8/9|10 S
P269.1  |Notch filter 2 switch - 0 0~1 11213)45611 ¢ 4 6
8/9]10 B
] . . ] ~ 1l21314/56]]
P269.3 |Notch filter 3 switch 0 0~1 819/10
] . . ] _ 12|3J4/5/6]]
P2700 |Notch filter 4 switch 0 0~1 8|9]10
] . . ] _ 12|3J4/5/6]7
P270.1 |Notch filter 5 switch 0 0~1 819|10
P271 First notch frequency Hz 5000 50~5000 1|2|8:|%S|;|1{50|6|‘ 6.7.7
P2-72 First notch attenuatio | 0.1dB 70 50~1000 1|22|3:|)>£|;|1:!.50|6|‘ 6.7.7
P273 First notch band width | Hz 0 0~1000 1|25|3:|i|;|”150|6|-‘ 6.7.7
P2-74 Second notch frequend Hz 5000 50~5000 1|2§|3?|’S|9ﬂ50|m 6.7.7
pP275 Second notch attenuati| 0.1dB 70 50~1000 1|2£|;:|3$4|11|g|6|7 6.7.7
P2-76 Second notch band wiq Hz 0 0~1000 1|22|;|35|;|1150|6|-‘ 6.7.7
P2-77 Third notch frequency | Hz 5000 50~5000 1|22|;|3€|;|1150|6|-‘ 6.7.7
P278 Third notch attenuation| 0.1dB 70 50~1000 1|2§|3:|)’g|1{50|6|-‘ 6.7.7
p279  [Third notch band width| Hz 0 0~1000 1|2§|3‘°|’€';H50'6'7 6.7.7
P280 Fourh notch frequency| Hz 5000 50~5000 1'%';;’5{50'6" 6.7.7
p281  |Fourth notch attenuatiq 0.1dB| 70 | 50~1000 1|22|;3|€|;|‘fo|6|" 6.7.7
p282  [Fourth notch band wid{ Hz 0 0~1000 1|22|;3|€|;H%|6|_‘ 6.7.7
P2-83 Fifth notch frequency Hz 5000 50~5000 1|2£|}C|3é4|1150|6|7 6.7.7
P2-84 Fifth notch attenuation | 0.1dB 70 50~1000 1|2§|31|%£|;|1|£|6|7 6.7.7
P2-85 Fifth notch band width | Hz 0 0~1000 1'%';;’5{50'6'-‘ 6.7.7
P3XXE
: . .| Suitable| Reference
Paramete Function Unit Default value Range |Effective
mode | chapte
V-REF Function
Allocation
0-V-REF as Speed
Instruction Input
1-V-REF will be used
P3:00 . - 0 0~2 1|2|4 5.5
as input reference
value of external spe¢
limit. The actual spee
limit depends on the
speed limit of externa




analog quantity.
2-Speed Feedforwarg

Analog voltage
corresponding to rate

P301 speed (5E/5L not 0.001V 10000 1500-30000 2z 12|14 5.4.4
support)
Analog voltage speed
P3-02 filter (5E/5L not 0.01ms 200 0~10000 a 1|24 544
support)
Speed instruction inp
P303 dead zone voltage [0.001yv 0 0~500 a 1|2|4 5.4.4
(5E/5L not support)
\V-REF analog speed
P304 direction(5E/5L not - 0 0~1 a 1|2|14 5.4.4
support)
P3-05 Preset speed 1 rpm 0 -9999~9999 & 5.4.2
P3-06 Preset speed 2 rpm 0 -9999~999¢ & 5.4.2
P307 Preset speed 3 rpm 0 -9999~999¢ a 3 5.4.2
_ _ Version3720and
P3-09 Acceleration time ms before:0 0~65535 3 3l4|7 54.1.1
Version373Q 200
_ _ Version3720and
P3-10 Deceleration time ms before:0 0~65535 3 3|4|7 54.1.1
Version373Q 200
Zero-speed clamping
P312 - 0 0~3 3 34|17 | 5.4.1.2
mode
Zero-speed clamping
P313 rpm 10 0~300 3 34|17 54.1.2
speed
Forward Maximum
i 112[3]4]5]
P314 Speed Instruction rpm 4000 0~10000 3 17/10 5.8.3
Limit
ReverseMaximum
i 112[3]4]5]
P315 Speed Instruction rpm 4000 0~10000 3 17]10 5.8.3
Limit
Internal Forward
P316 Speed Limitation in rpm 2000 5~10000 a 1]2 55.1.2
Torque Control
Internal Revese Spee
P317 Limitation in Torque | rpm 2000 5~10000 a 1|2 55.1.2
Control
P318 Jogdng speed rpm 100 0~1000 3 1|2||73|’|1%|5| 4.4.2
P319 forward warning spe€ rpm 3000 0~10000 3 1|2|[73||f(|)5|( 5.8.5.4
P320 reverse warning spe€ rpm 3000 0~10000 3 1|2||7ﬂ‘(1)|5| 5.8.5.4
forward alarming 1|2|3]4|5]
P32 | e rpm 4000 0~-10000 | 2z 7|20 ;
P322  |reversealarming spee| rpm 4000 0~10000 3 1|2||71T|1‘g5| ]
P3-23 T-REF Functio] - 0 0~2 3 2|3l4/5]6] 5.7.2




Allocation

0 - Input as Torqu
Instruction

1 - As a necessa
condition for limiting
input of  externg
torque, the minimul
value is vali
compared wit
P328/P329.
2-Torque Feedfavard

|10

. . |Default . Suitable |Referenc
Paramete Function Unit Range |Effective
value mode chapter
p3ga  |analog value correspondint, o61\/ 10000 1500-30004 3 [2[3/4[516[711 5.5.3
to rated torque
p3ps  [Analog Voltage Torque 1 ) \d 900 | 0-10000 | & [23ipsiel7l 223
Filtering Time
P326 Torque instruction input 0001Vl 0O 0-500 i [2314p5(6/7)1 5.5.3
deadzone voltage
Analog Torque Forward
Direction
P327 O-forward - 0 0~1 3 [21314506|711 -
1-reverse
P328 Internal forward torque limif % 300 0~1000 a 1|25|;|35|;|1{50|6|_‘ 5.8.2
P3-29 Internal revers torque limit| % 300 0~1000 a 1|22|;|)’€|;|11%|6|-‘ 5.8.2
P330 external forward torque lih| 9% 300 0~1000 a 1|2§|3:|)’g|1{50|6|‘ 5.8.2
P331 external reverse torque lim| % 300 0~1000 a 1|2§|3?|’g||%6|7 5.8.2
P332 Brake torque 1% 300 0~1000 a 1|2§|3:|)’$T150|6|‘ 5.24
P333 Preset torque % 0 -1000~1000 a 1 55.11
p34s  [l0rdue mode swehing ms | 40 | 0~9999 a 12 -
delay
P4XXE
. .. |Default . _|Suitabl¢Referere
Paramete Function Unit Range | Effective
value mode | chapter
Z phase signal numbers
P400.0 |/N€ Zphase signal numbers after | . | 0~f 3 | 5/6/10| 5.3.1.8
leaving the limit switch (note: stop
when N+1 Z phase sighreached)
Search the origin function
P400.1 [0-OFF - 0 0~1 3 5/6/10| 5.3.1.8
1-ON
return to zero overrun prohibition
P400.2 |0-not prohibit - 0 0~1 z 56|10 | 5.3.1.8
1-prohibit
P401 Speed of hitting the proximity switcl rpm | 600 | 0~65535 3 5/6/10| 5.3.1.8
P4-02 Speed of leaving proximity switch | rom | 100 | 0~65535 3 5/6|10| 5.3.1.8
P403.0 [Internal Location Given Mode Sets| - 0 0~1 3 5 5.3.3.1




. . |Default . _|Suitabl¢Referere
Paramete Function Unit Range | Effective
value mode | chapter
Location Mode
O-relative positioning
1-Absolute positioning
Internal PositiorGiven Mode Sets
Step Change Mode
0-stepchanging when signas iON,
recyclable
1-change step at signal rising edge
single step execution
2-starting at Signal rising edge,
sequential xecution of all, no cycle
P403.1 |3.set segment no. through ) 0 0-6 é 6 5331
communication
4-/CHSTP dual edge triggerring
5-terminalPREFAP5-57),
/PREFBP5-58), /PREFQP5-59) select
the segment no., range 1~3
6-terminalPREFA(P5-57),
/PREFEP5-58), /IPREFGP5-59),
/PREFD(P560) select segment no.,
rangel~16
Internal position mode sets waiting
mode
P4-03.2 . e . - 0 0~1 3 5 5.3.31
0-wait positioning completion
1-not wait positioning completion
P404  |Valid segment number - 0 0~35 3 5 5.3.3.2
P4-08 Internal position mode start segment| - 1 0~35 3 5 5.3.3.3
P410 _ -3276899
First segment pulse 1pul 0 |9~327679 a 5 5.4.3
P411
999
P412 First segment speed 0.1rpm| 0 | 0~65535 a 5 5.4.3
P413 First segment acceleration time 1ms 0 0~65535 a 5 54.3
P414 First segment deceleratitime 1ms 0 | 0-65535 a 5 5.4.3
P416 Adjusting time 1ms 0 0~65535 a 5 5.4.3
P410+
n-1~ *7/segment 1 to 35 pulse paraters (n . 5 543
~ P416+ is segment number) ) ) i a =
n-1~ *7
P5XXE
. . Default . Suitable |Referency
Paramete Function Unit Range | Effective
value mode chapter
Positioning completion |Commang
P5-00 . g P . 11 1~65535 a 56|10 5.3.1.2
width/COIN unit
Location Completion
P501 . P - 0 0~3 a 5|6/10 5.3.1.2
Detection Mode
Location completion
P502 . . P ms 0 0~65535 a 5|6/10 5.3.1.2
retention time




. . Default . Suitable |Referency
Paramete Function Unit Range | Effective
value mode chapter
. . 1)2|3]4]5|6
P503 Rotation Detection Spee( rpm 50 0~10000 a | é|£|)|10| | 5.8.5.2
P5.04 Same speed detection rpm 50 0-10000 5 1|2|3]4]5]6] 5853
speed 8|9|10 E—
. 1|2|3|4|5|6
P505 Reached detection spee( Rpm 1000 | 0~10000 a | i|3|£|9||10| | 5.4.1.3
Positioning near output | Commanc
P506 . g P . 50 1~65535 a 5/6/10 5.3.1.3
width unit
. -500~999 1)2|3]4]5|6
P507 Servo OFF delay time Ms 500 3 12131415161 5.2.5
9 8[9|10
Brake instruction output 1|2|3]4|5|6
P5-08 P Rpm 30 20~1000( 3 [213]4[516] 525
speed 8|9|10
Brake instruction waitin 1|2|3]4|5|6
P5-09 . g Ms 500 0~65535 2 213141516l 525
time 8|9|10
P5.10 u.serdeflned.gutput 1 ) 0 Offff 3 1|2|3]4|5]6] 5857
trigger condition 8|9|10 -
Set a value that compareRelating tc 999994 112/3(4[5(6|
P511 with thetrigger condition | trigger 0 99 a 89|10 5.8.5.7
of custom output 1 condition
Select custom output 1 . 1|2|3|4/5]6]
P512 - 0 0~-3 a 5.8.5.7
mode 8|9|10
) Relating tc
Setting custom output 1 . 1|2|3]4|5]|6
P513 g . P trigger 0 0~65535 a 213141516l 5.8.5.7
hysteresis " 8|9|10
condition
PE14 Custqm Output 2 Trigger ] 0 O~ffe 5 1|2|3|4|5|6] 5857
Condition 8/9|10 =
Set a value that compareRelating tq 999994 112/3(4[5(6|
P515 with the trigger condition| trigger 0 99 a 89|10 5.8.5.7
of custom output 2 condition
Select custom output 2 1|2|3|4|5|6
P5.16 P . 0 0-3 R e R
mode 89|10
) Relating tc
Setting custom output 2 . 1]2|3]4|5|6
P517 g . P trigger 0 0~65535 a 213141516l 5.85.7
hysteresis " 8|9|10
condition
112|3]|4
P518 Sl filter time multiple - 1 0~10000 a l213[41516l 5.84.1
8]9]10
Z ph intai 112|3]|4
ps1g |- Phaseoutputmaintaing o 2 |1-6s535| & [HPBMBEI 5g56
time 8/9]10
/S-ON: servo signal
00: Set the signal to be
invalid all the time.
01: Input podive signal
_, [from SI1 terminal. N ~ 1|2|3|4|5|6]
P520.0~1 02: Input positive signal 01 O~f a 8/9|10 2.2.2

from SI2 terminal.
03: Input positive signal
from SI3 terminal.

04: Input positive signal




. . Default . Suitable |Referenc
Paramete Function Unit Range | Effective
value mode chapter
from Sl4 terminal.
10: Set the signal to alwa
be "valid".
11: Inverse signal is inpu
from SI1 terminal.
12: Inverse signal is inpul
from SI2 teminal.
13: Inverse signal is inpu
from SI3 terminal.
14: Inverse signal is inpu
from Sl4 terminal.
P520.2 |SI terminal filtering time ms 0 0~f a “%ﬁgﬁ§6l 5.8.4.1
P521 0~1 _/P—CON_ proportion action i 00 O~ff 5 1|2|3]4]5]6] 586.1
instruction 8|9|10 E—
P521.2 |SI terminal filtering time ms 0 0~f a “%ﬁgﬁﬂﬁ 5.84.1
P529 0~1 /PTQT: Forbidden forwarg i 03 O~ff 5 1|2|3]4|5]6] 524
driving 8|9|10 ==
P522.2 |SI terminal filtering time ms 0 0~f a “%ﬁgﬁﬂBl 5.84.1
P53 0~1 /N.-(_)T: forbidden reverse i 04 O~ff 5 1|2|3]4|5]6] 524
driving 8|9|10 ==
P523.2 |SI terminal filtering time ms 0 0~f a “%ﬁgﬁﬂBl 5.84.1
P524.0~1 f/ALM-RST: alarm clear - 02 0~ff a 1'%';;’5{%'6' 5.8.6.2
P524.2 |SI termiral filtering time ms 0 0~f a “%sgw§6| 5.8.4.1
/P-CL' External Torque
P525.0~1 |Limitation at Forward . 00 O~ff 3 1'%';5{50'6' 5.8.2
Rotation Side
P525.2 |SI terminal fitering time ms 0 0~f a 1|22|;|)’g|1150|6| 5.8.4.1
/N-CL'  External Torque
P526.0~1 |Limitation at Reverse - 00 0~ff a 1|2£|}:|3é4|1150|6| 5.8.2
Rotation Side
P526.2 |SI terminal filteringtime ms 0 0~f a “ﬂﬂﬂﬂGl 5.84.1
p5.27.0~1 [SPDD: Internd Speed : 00 O~ff a | 12347| 5.4.2
Direction Selection
P527.2 |SI terminal filtering time ms 0 0~f a 1|2|3]4|7 | 5.8.4.1
P528.0~1 [OF DA Intemal Setting | 00 O~ff 3 35 5.4.2
Speed Selection
P528.2 |Slterminal filtering time ms 0 0~f a 3I5 5.8.4.1
P529.0~1 [oF DB: Internal Setting | _ 00 O~ff 3 35 5.4.2
Speed Selection
P529.2 Sl teminal filtering time ms 0 0~f a 3I5 5.8.4.1
P530 0~1 /C-SE!_: control mode i 00 O=ff 5 1|2|3]4|5]6] 1.2
selection 89|10
P530.2 |Slterminal filtering time ms 0 0~f a “1%%%5 5.8.4.1
p531.0~1 | ~CLAMP: zero position : 00 0~f a 347 | 5.4.1.2

clamping




. . Default . Suitable |Referency
Paramete Function Unit Range |Effective
value mode chapter
P531.2 |SI terminal filtering time ms 0 0~f a 3l4|7 5.8.41
p5:32.0~1 [INHIBIT: Instruction . 00 O~ff a 5667 | 5.3.1.4
pulse prohibition
P532.2 |SI terminal fltering time ms 0 o~f a 5|6|7 5.8.4.1
P534.0~1 |/CLR: pulse offset clea - 00 0~ff a 5/6/10 5.3.15
P534.2 |SI terminal filtering time ms 0 0~f a 5|6/10 5.8.4.1
/CHGSTP: internal
P5-35.0~1 |position mode change stt - 00 0~ff a 5 5.3.3
signal
P535.2 |SI terminal filtering time ms 0 0~f a 5 5.84.1
_, N-SEL: inerta ratio i N . 1|2|3]4|5]6]
P536.0~1 switching 00 O~ff a 8|9|10 6.6.7
P536.2 |Sl terminal filtering time ms 0 0~f a 1|2|8:|)’S|)ﬂ50|6| 5.8.4.1
/COIN_HD: Location
Completion Maintenare
00: No output to terminal
01: Output positive signa
from SO1 terminal
02: Output positive signa
from SQ2 terminal
P5-37 03: Output positive signa - 0000 O~ffff a 5/6/10 5.3.1.2
from SO3 terminal
11: Output reverse signa
from SO1 terminal
12: Output reverse signa
from SO2 terminal.
13: Output reverse Signa
from SO3 terminal
psgg [ COIN: positioning - 0001 | O~ffif a 5/6/10 | 5.3.1.2
completion
ps3g [ V-CMP:same speed - 0000 | O~ffif a 347 | 5.85.3
detection
P540  |TGON: rotation detectiof - 0000 | O~ffff 5 1|22|;3|€|;|‘{%|6| 5.8.5.2
P541  |SRDY: ready . 0000 | O-~ffff 5 1|22|;3|€|;|‘{%|6| 5.8.5.1
P542 /CLT: torque limit - 0000 O~ffff a 1|22|;|)’g|1150|6| 5.8.2
ps43  [VLT- speed limit : 0000 | O~fff A 12 | 5513
detection
P544 /BK: brake locking - 0000 O~ffff 3 1|2z|3:|)’g|1{50|6| 5.2.5
P545  JWARN: warning : 0000 | O-~ffff 5 1|2z|3“°|’g|‘{5()|6| 5.12.2
P546 /NEAR: near - 0000 O~ffff a 5|6/10 5.3.7
P547  JALM: alarm . 0002 | O~ffff 5 [tRBIBIGH 5,4
8/9|10
P5.48 /Z: encoder Z phase sign i 0000 O~ffff 5 1|2|3|4/5]6] 5125
output 8|9[10 ===
P5.49 /)_(NETERR: Xneterror i 0 O~ffff 5 10 i
signal
/MRUN: internd position
P550 mode motion starting - 0000 O~ffff a 5 5.3.3.6

signal




. . Default . Suitable |Referency
Paramete Function Unit Range | Effective
value mode chapter
P551 /V-RDY: speed reached - 0000 O~ffff a 3l4|7 54.1.3
P5.52 /USERL1: usedefined outpy i 0000 O~ffif 5 1|2|3|4|5|6] 5857
1 89|10 | ==+
P553 /USERZ2: usedefined outpu i 0000 O~ffff 5 1]2|3|4|5]6| 5857
2 89|10 | >
P557.0~1 [ REFA: intenral position 00 O~ff 3 5 5.3.3.1
selection signal A
P557.2 |SI terminal filtering time ms 0 0~f a 5 5.8.4.1
p55g.0~1 [P REFB: intenral positior) 00 O~ff 3 5 5.3.3.1
selection signal B
P558.2 |SI terminal filtering time ms 0 0~f a 5 5.8.4.1
p559.0~1 [ REFC:internal positior| 00 0~ff a 5 5.33.1
selection signal C
P559.2 |SI terminal filtering time ms 0 f~f a 5 5.8.4.1
P561.0~1 | | RAFSTART: Motion . 00 O~ff 3 5
start trigger signal
P561.2 |SI terminal filtering time ms 0 0~f a 5
/SRDY': Output Condition
Selection
0: This terminal is turned
P570 on after initialization othe - 0 0~1 a 1|2§|3:|)’g|1{50|6| 5.8.5.1
driver is completed
1: This terminal will not
turn on until enabled.
Function Selection of 5.4.34
P571 Directional Ternmal of - 0 0~1 3 7
Pulse Speed Mode
P6XXE
. .. |Default . . Referenc
Paramete Function Unit Range |[Effective Suitable modg
value chapter
Adaptive Mode Speed Loc
P6.05 2P P 0.1Hz| 200 | 1~65535| 3  |LI2ISI4ISI6I7I8] 65 4
Gain (Large Inertia) 10
Adaptive mode inertia ratic
P6-07 P . . % 50 0~10000 3 112I3[415]6]7]8] 6.2.4
(Large inertia) 10
Gain of adaptive mode
P6-08 speed observer (large Hz 40 10~1000 3 1|2|3|41|g|6|7|8| 6.2.4
inertia)
Maximum Inertia Ratio of
P12  |Adaptive Mode (Large : 50 | 1~10000| 3 1|2|3|41|8|6|7|8| 6.2.4
Inertia)
P7-XXE
. . Default . . Referenc
Paramete Function Unit Range |Effective| Suitable mode
value chapter
P700  |RS485 station no. | - 1 0100 | 3 |HERKPIITIER 82
P7-01.0~1|RS485baud rate baud 06 0~16 3 |1]2314|5/6|7I8]9 8.2




Parameteg

Function

Unit

Default
value

Range

Effective

Suitable mode

Referenc
chapter

00
01
02
03
04
05
06
07
08
09
OA
0B
0C
0D
OE
OF
10
11
12
13
14

300
600
1200
2400
4800
9600
19200
38400
57600
115200
192000
256000
288000
384000
512000
576000
768000
1M

2M

3M

4M

15 5M

16 6M

rate

0

P7-01.2

RS485 stop bit
0 2 bits
2 1 bit

Stop bit

0~2

1)2|3]4|516|7|8|9
0

P7-01.3

RS485 parity bit
0-no parity
1-odd parity
2-even parity

Parity
bit

0-~2

1|2|3|4|5|6]78]9
0

P7-02

RS485
communication
protocol

1-Modbus Rtu
protocol

2-Xnet bus protoco

3-read Xnet bus
torque

1~-255

112[3[4/%]78]9I
0

P7-03

Xnet Synchronized
sampling tine

1ms

1~-500

10

(631
(o]
N
=

P7-04

Xnet slave station
data

15

1~500

10

(631
(o)}
N
=

P7-05

Xnet slave station
numbers

10

10

(631
(o)}
N
=

P7-06

Number of
communication
overtime retries

times

10

1~500

10

pP7-07

Bus instruction
refresh cycle

1lus

3000

1~65535

10

(&)}
(o2}
N
[y

P7-08

Compensation

0~0

10

(€2}
»
N
[




Parameteg

Function

Unit

Default
value

Range

Effective

Suitable mode

Referenc
chapter

Threshold of
Position Devation

P7-09

Compensation time
for Position
Deviation

0~0

10

P7-10

RS232 station no.

0~100

1|2|3]4|5]6]7]8|9
0

P7-11.0~1

RS232baudrate
00 300
0I 600
02 1200
03 2400
04 4800
05 9600
06 19200
07 38400
08 57600
09 115200
OA" 192000
0B 256000
0C 288000
0D 384000
OE 512000
OF 576000
10 768000
11 1M

12 2M

13 3M

14 4M

15 5M

16 6M

baud
rate

06

0~16

1|2|3]4|5]6]7]8|9
0

P7-11.2

RS232 abp bit
0 2-bit
2 1 bit

Stop bit

0~2

1]213]4|5/6|7|8|9
0

P7-11.3

RS232 parity bit
0-no parity
1-odd parity
2-even parity

Parity
bit

0~2

1]213]4/5/6|7|8|9
0

P7-20

Return to zero
direction (bus)

-9999~999¢
9

10

(631

o
N
=

P7-21

Filtering time after

return to zero(bus)

ScanA
Cycle

400

1~65535

10

(631
(o)}
N
=




Appendix 2. UX-XX monitoring parameters

UO-XXE
Coce Contents Unit
U0-00 | servo motor speed Rpm
U0-01 | Input speed instruction Rpm
U0-02 | Torque instruction % rated
U0-03 | Mechanical angle 1°
U0-04 | Electric angle 1°
U0-05 | Bus voltage Y
U0-06 | IPM temperature 3
U0-07 | Torque feedback % rated
uUo-08 " 0000 9999 *1 Instruction
pulse offset -
uo-09 0000 65535 *10000 pulse
uo-10 " 0000 9999 *1
Encoder feedback - Encoder pulse
Uo-11 0000 65535 *10000
uo-12 | . . ) ~ 0000 9999 *1 Instruction
input instruction pulse hnumber$— ulse
uo-13 0000 65535 *10000 P
uUo-14 . " 0000 9999 *1 Instruction
position feedback - pulse
Uo-15 0000 65535 *10000
Uo-16 . " 0000 9999 *1
encoder accumulated position |- Encoder pulse
uo-17 0000 65535 *10000
U0-18 | Torque current 0.01A
U0-19 | Analog input VREF value 0.01Vv
U0-20 | Analoginput T-REF value 0.01v
U0-21 | Input signal status 1
U0-22 | Input signal status 2
U0-23 | output signal status 1
U0-24 | ouput signal status 2
uo-25 " 0000 9999 *1
Input pulse frequency - 1Hz
Uo0-26 0000 9999 *10000
U0-37 | VREF AD Raw value
U0-38 | TREF AD Raw value
U0-41 | Instantaneous output power 1w
U0-42 | Average output power 1w
U0-43 | Instantaneous thermal power 1w
U0-44 | average thermal power 1w
" 1 command
U0-49 | position feedforward .
unit
U0-50 | speed feedforward rpm
U0-51 | torque feedforward % rated
U0-52 | Instantaneous Bus Capacitor Power 1w
U0-53 | Average Bus Capacitor Power 1w
U0-55 | Instantaneous regeneratim@king dscharge power 1w
U0-56 | Average regenerative brake discharge power 1w
U0-57 | Absolute encoder present positii~ 0000 65536 *1

uU0-58

feedbackdw 32-bit " 0000 65536 *216

Encoder pulse




Code

Contents

Unit

UO0-59 | Absolute encoder present positii~ 0000 65536 *232 Encoder pulse
U0-60 | feedback high 3bit " 0000 65536
U0-61 | Xnet communication error amounts
U0-62 | XnetCommunication Waiting Synchronization Frame State fatence
U0-63 Xnet . F:ommunication Waiting for Synchronization Frame S
Receiving Data Frame
U0-64 | Xnet Communication Waiting Data Frame State Interference
Xnet Communication Waiting for &@a Frame Status Recei
U0-65 )
Synchronized Frame
U0-66 | Xnet communication CRC parity error
U0-67 | Xnet communication UART error
U0-68 | Xnet communication timeout counting
U0-69 | Communication encoder timeout counting
U0-88 | Motor code reading status
U0-89 | Realtime speed feedback (displaying ran§@.99~9999rpm) 0.01rpm
U0-91 | Multi-turn absolute motor circles
u0-94 ~ 0000 65536 *1
U0-95 | Encoder feedback position after |~ 0000 65536 *2'°
o — Encoder pulseg
U0-96 | calibration 0000 65536 *23%2
uo0-97 ~ 0000 65536
U0-98 | High power motor temperature 3
U1l-XXE
Code Contents Unit
U1-00 | present alarm code
U1l-01 | present warning code
U1l-02 | U phase current when alarming 0.01A
U1-03 | V phase current when alarming 0.01A
U1-04 | bus voltage when alarming \Y
U1l-05 | IGBT temperature when alarming 3
U1-06 | torquecurrent when alarming 0.01A
U1-07 | excitation current when alarming A
U1-08 | position offset when alarming Instruction
pulse
U1-09 | speed when alarming rpm
U1-10 S_econds(low 1®it) when alarming, auulated seconds from the first s
time poweron
UL-11 S_econds(high 1®it) when alarming, cumulated seconds from the | S
time poweron
Ul1-12 | this time running error numbers, counting after power on this time
U1l-13 | this time operation warning numbeesunting after power on this time
Ul-14 | historicalalarm amounts
U1-15 | historical warning amounts
U1l-16 | Recent 2nd alarm code
Ul-17 | Recent 3rd alarm code
U1-18 | Recent 4th alarm code
U1-19 | Recent 5th alarm code
U1-20 | Recent 6th alarm code
Ul-21 | Recent 2nd warning code




Ul-22 | Recent 3rd warnipcode
U1-23 | Recent 4th warning code
U1-24 | Recent 5th warning code
U1-25 | Recent 6th warning code
U2-XXE
Code Contents Unit
U2-00 Poweron times
U2-01 | series
U2-02 Model (low 16bit)
U2-03 | Model (high 16ébit)
U2-04 | out of factory dateyear
U2-05 out of factory date: month
U2-06 out of factory date: day
u2-07 Firmware version
U2-08 Hardware version
U2-09 Total running time (from the firgtme power on) hour
U2-10 Total unning time (from the firstime power on) minute
u2-11 Total running time (from the firgtme power on) second
u2-12 Thistime running time (from this time power on) hour
U2-13 | Thistime running time (from this time power on) minute
U2-14 | Thistime running time (from this time power on) second
U2-15 Average output power (from the first time enabled, average power | W
the process of enabling)
U2-16 Average thermal power (from the first time enabled, average powel IW
the process of enabling)
U2-17 Average bus capacitor filter power (from thesfirtime power on W
average power in the process of power on)
U2-20 Device serial no.: low 16it
u2-21 Device serial no.: high 1bit
u2-22 Firmware generation date: year
U2-23 Firmware genetéion date:month/day
U2-24 | Firmware generation dateotr/minute
U3-XXE
Code Contents Unit
U3-00 Motor _code (inc_:luding thermal power parameters) r i
automatically by drive
U3-01 Motor version -
U3-02 Encoder version -
U3-70 Automatically red the motor code of the encoder in the mc i
parametergonly related to the motor code)
U4-XXE
Code Contents Unit
U4-10 Resonance frequency detected by fast FFT Hz




Appendix 3. FX-XX auxiliary function parameters

Code Contents Effective Refrence chapter
FO-00 Clear the alarm ServoOFF 4.4.1
FO-01 Restore to out of factory settings Servo OFF 4.4.1
F0-02 clear the position offset Servo OFF 4.41
FO-07 Panel inertia identification Servo OFF 6.3.4
F0-08 Panel external command atttming Servo OFF 6.5.5
F0-09 Panel internal command asitioning Servo OFF 6.5.4
FO-10 Panel vibration suppressidn Servo OFF 6.7.4
FO-11 Panel vibration suppressi@n Servo OFF 6.7.4
FO-12 Panel vibration suppressi¢@Quick FFT) Servo OFF 6.7.6
F1-00 Jog run Servo OFF 4.4.2
F1-01 Test run Servo OFF 4.4.2
F1-02 Current Sampling Zeroorrection Servo OFF 4.4.2
F1-03 Vref (speed analog) zemrrection Servo OFF 4.4.2
F1-04 Tref (torque analog) zercorrection Servo OFF 4.4.2
F1-05 software enable Servo OFF 4.4.2
F1-06 Absolute encoder position clear Sewvo OFF 5.11.5

Appendix 4. Modbus address list

Parameter Modbus address Notes
P0.00~POXX 0X0000~0x0063 Modbus address is added 1 in turn from 0x0000,
example Modbus address of PZB is 0x0017
Modbus address is added 1 in turn from 0x0100,
P1-00~P% 0x0100-9x0163 .
X X X example, Modbus address of-BQ is 0x010A
Modbus address is added 1 in turn from 0x020F,
P215~P2 20F~0x02
>—Paxx 0x020F~0x0263 example, Modbus addresf P216 is 0x0210
Modbus address is added 1 in turn from 0x0300,
P300~P ~
300-P3xx 0x0300~0x0363 example, Modbus address of-B3 is 0x030D
Modbus address is added 1 in turn from 0x0400,
P4-00~-P4 0x0400~0x0463
* X X example, Modbus address of-P8 is0x0419
Modbus address is add 1 in turn from 0x0500, fo
P5-00~P5 0x0500~0x0563 .
X X X example, Modbus address of-P8 is 0x0514
Modbus address is added 1 in turn from 0x0600,
P6-00~P6 0x0600~0x0663 .
X X X example, Modbus address of-Bb is 0x0605
Modbus address is added 1 in tumonfi Ox0700, for
P7-00~P7-xx 0x0700~0x0763 .
example, Modbus address of-B¥ is 0x070B
Modbus address is added 1 in turn from 0x1000
U0-00~UG 0x1000~0x1063 . ’
X X X example, Modbus address of 08 is 0x1005
U1-00~ULxx 0x1100~61163 Modbus address is added 1 |n.turn from 0x1100,
example, Modbus address of 4 is 0x110E
Modbus address is added 1 in turn from 0x1200,
U2-00~Uz 0x1200~0x1263
X X X example, Modbus address of 408 is 0x1208
Parameter Modbus address Notes
Modbus addess is added 1 iturn from 0x1400 for
4-00~U4 1400~0x14
U4-00-Udrxx 0x1400~0x1463 example, Modbus addressldf-11 is 0x120B




Modbus address is added 1 in turn from 0x2000
FO-00~FG 0x2000~0x2063 . ’
> X X example, Modbus address of-B0 is 0x2001
Modbus address is added 1 in turn from ®&Z1for
F1-00~F% 0x2100~0x2163 .
* X X example, Modbus address of-B3 is 0x2103

Note: if the following parameters are not involved in the Modbus address table, follow the address rules
in the table above.

A Group P parameter addse

Modbusaddress Modbusaddress
Parameter - Parameter :
Hex Decimal Hex Decimal
PG00 0x0000 0 P0-17 0x0011 17
P0-01 0x0001 1 P0-18 0x0012 18
P0O-02 0x0002 2 P0O-19 0x0013 19
P0-03 0x0003 3 P0G-20 0x0014 20
P0O-04 0x0004 4 P0O-21 0x0015 21
P0-05 0x0005 5 P0-22 0x0016 22
P0-06 0x0006 6 P0-23 0x0017 23
PO-07 0x0007 7 P0-24 0x0018 24
P0-08 0x0008 8 P0-25 0x0019 25
P0-09 0x0009 9 PO-26 0x001A 26
PG-10 0x000A 10 P0-27 0x001B 27
PO-11 0x000B 11 PO-28 0x001C 28
PO-12 0x000C 12 P0-29 0x001D 29
P0-13 0x000D 13 P0-30 0x001E 30
P0C-14 0x000E 14 P0O-31 0x001F 31
P0-15 0x000F 15 P0-32 0x0020 32
PO-16 0x0010 16 P0O-33 0x0021 33
Parameter Modbusaddress . Parameter Modbusaddress .
Hex Decimal Hex Decimal

P1-00 0x0100 256 P1-15 0x010F 271
P1-01 0x0101 257 P1-16 0x0110 272
P1-02 0x0102 258 P1-17 0x0111 273
P1-03 0x0103 259 P1-18 0x0112 274
P1-04 0x0104 260 P1-19 0x0113 275
P1-05 0x0105 261 P1-20 0x0114 276
P1-06 0x0106 262 P1-21 0x0115 277
P1-07 0x0107 263 P1-22 0x0116 278
P1-08 0x0108 264 P1-23 0x0117 279
P1-09 0x0109 265 P1-24 0x0118 280
P1-10 0x010A 266 P1-25 0x0119 281
P1-11 0x010B 267 P1-26 0x011A 282
P1-12 0x010C 268 P1-27 0x011B 283
P1-13 0x010D 269 P1-28 0x011C 284
P1-14 0x010E 270




Parameter Modbusaddress . Parameter Modbusaddress .
Hex Decimal Hex Decimal
P2-00 0x0200 512 P2-15 0x20F 527
P2-01 0x0201 513 P2-16 0x210 528
Modbus address Modbus address
Parameter : Parameter :
Hex Decimal Hex Decimal
P3-00 0x0300 768 P319 0x0313 787
P301 0x0301 769 P3-20 0x0314 788
P302 0x03@ 770 P321 0x0315 789
P3-03 0x0303 771 P3-22 0x0316 790
P304 0x0304 772 P3-23 0x0317 791
P3-05 0x0305 773 P324 0x0318 792
P3-06 0x0306 774 P3-25 0x0319 793
P3-07 0x0307 775 P3-26 0x031A 794
P3-08 0x0308 776 P3-27 0x031B 795
P3-09 0x0309 777 P3-28 0x031C 796
P3-10 0x030A 778 P3-29 0x031D 797
P311 0x030B 779 P3-30 0x031E 798
P312 0x030C 780 P331 0x031F 799
P313 0x030D 781 P332 0x0320 800
P314 0x030E 782 P3-33 0x0321 801
P315 0x030F 783 P3-34 0x0322 802
P316 0x0310 784 P3-35 0x0323 803
P317 0x0311 785 P3-36 0x0324 804
P318 0x0312 786
Modbus address Modbus address
Parameter - Parameter :
Hex Decimal Hex Decimal
P4-00 0x0400 1024 P415 0x040F 1039
P401 0x0401 1025 P416 0x0410 1040
Modbus address Modbus adress
Parameter - Parameter :
Hex Decimal Hex Decimal
P5-00 0x0500 1280 P5-27 0x051B 1307
P501 0x0501 1281 P5-28 0x051C 1308
P5-02 0x0502 1282 P529 0x051D 1309
P5-03 0x0503 1283 P5-30 0x051E 1310
P504 0x0504 1284 P5-31 0x051F 1311
P5-05 0x0505 1285 P5-32 0x0520 1312
P5-06 0x0506 1286 P533 0x0521 1313
P507 0x0507 1287 P5-34 0x0522 1314
P5-08 0x0508 1288 P5-35 0x0523 1315
P5-09 0x0509 1289 P5-36 0x0524 1316
P510 0x050A 1290 P5-37 0x0525 1317
P511 0x050B 1291 P538 0x0526 1318
P512 0x050C 1292 P5-39 0x0527 1319
P513 0x050D 1293 P540 0x0528 1320
P514 0x050E 1294 P541 0x0529 1321
P515 0x050F 1295 P542 0x052A 1322




Modbus address

Modbus address

Parameter - Parameter :
Hex Decimal Hex Decimal
P516 0x0510 1296 P543 0x052B 1323
P517 0x0511 1297 P544 0x052C 1324
P518 0x0512 1298 P545 0x052D 1325
P519 0x0513 1299 P546 0x052E 1326
P5-20 0x0514 1300 P547 0x052F 1327
P521 0x0515 1301 P548 0x0530 1328
pP522 0x0516 1302 P549 0x0531 1329
P523 0x0517 1303 P550 0x0532 1330
P524 0x0518 1304 P551 0x0533 1331
P5-25 0x0519 1305 P552 0x0534 1332
P526 0x051A 1306 P553 0x0535 1333
Modbus address Modbus address
Parameter - Parameter :
Hex Decimal Hex Decimal
P6-00 0x0600 1536 P6-10 0x060A 1546
P6-01 0x0601 1537 P6-11 0x060B 1547
Modbus address Modbus address
Parameter - Parameter :
Hex Decimal Hex Decimal
P7-00 0x0700 1792 P7-10 0x070A 1802
P7-01 0x0701 1793
A Monitoring status address of group U
Modbus address Modbus address
Parameter - Parameter :
Hex Decimal Hex Decimal
u0o-00 0x1000 4096 uo-28 0x101C 4124
Uo-01 0x1001 4097 U0-29 0x101D 4125
uo-02 0x1002 4098 Uo0-30 0x101E 4126
uo-03 0x1003 4099 uUo-31 0x101F 4127
uo-04 0x1004 4100 uo0-32 0x1020 4128
U0-05 0x1005 4101 U0-33 0x1021 4129
U0-06 0x1006 4102 uo-34 0x1022 4130
uo-07 0x1007 4103 Uo0-35 0x1023 4131
U0-08 0x1008 4104 U0-36 0x1024 4132
u0-09 0x1009 4105 uo-37 0x1025 4133
Uo-10 0x100A 4106 U0-38 0x1026 4134
uo-11 0x100B 4107 U0-39 0x1027 4135
Uo-12 0x100C 4108 u0-40 0x1028 4136
Uo-13 0x100D 4109 uo-41 0x1029 4137
uo-14 0x100E 4110 uo-42 0x102A 4138
U0-15 0x100F 4111 u0-43 0x102B 4139
uo-16 0x1010 4112 uo-44 0x102C 4140
uo-17 0x1011 4113 uU0-45 0x102D 4141
uo-18 0x1012 4114 U0-46 0x102E 4142
uo-19 0x1013 4115 uo-47 0x102F 4143
U0-20 0x1014 4116 u0-48 0x1030 4144




Modbus address

Modbus address

Paraneter - Parameter :
Hex Decimal Hex Decimal
uo-21 0x1015 4117 uo0-49 0x1031 4145
uo-22 0x1016 4118 Uo0-50 0x1032 4146
uo-23 0x1017 4119 Uo-51 0x1033 4147
Uo-24 0x1018 4120 Uo-52 0x1034 4148
u0-25 0x1019 4121 U0-53 0x1035 4149
U0-26 0x101A 4122 uo-57 0x1039 4153
uo-27 0x101B 4123 uo0-58 0x103A 4154
Modbus address Modbus address
Parameter - Parameter :
Hex Decimal Hex Decimal
U1-00 0x1100 4352 U2-00 0x1200 4608
U1-01 0x1101 4353 U2-01 0x1201 4609
U1-02 0x1102 4354 u2-02 0x1202 4610
U1-03 0x1103 4355 U2-03 0x1203 4611
U1-04 0x1104 4356 u2-04 0x1204 4612
U1-05 0x1105 4357 U2-05 0x1205 4613
U1-06 0x1106 4358 U2-06 0x1206 4614
ul1-07 0x1107 4359 u2-07 0x1207 4615
U1-08 0x1108 4360 U2-08 0x1208 4616
U1-09 0x1109 4361 U2-09 0x1209 4617
U1-10 0x110A 4362 U2-10 0x120A 4618
Ul-11 0x110B 4363 u2-11 0x120B 4619
Ui1-12 0x110C 4364 uz2-12 0x120C 4620
U1-13 0x110D 4365 U2-13 0x120D 4621
ul-14 0x110E 4366 u2-14 0x120E 4622
U1-15 0x110F 4367 U2-15 0x120F 4623
Ul1-16 0x1110 4368 u2-16 0x1210 4624
u1-17 0x1111 4369 u2-17 0x1211 4625
U1-18 0x1112 4370 u2-20 0x1214 4628
u1-19 0x1113 4371 U4-11 0x140B 5131
U1-20 0x1114 4372 U4-12 0x140C 5132
ul-21 0x1115 4373 U4-13 0x140D 5133
Ui1-22 0x1116 4374 U4-14 0x140E 5134
uU1-23 Ox1117 4375 u4-15 0x140F 5135
Ui-24 0x1118 4376
Ul-25 0x1119 4377
Modbus address Modbus address
Parameter - Parameter :
Hex Decimal Hex Decimal
FO0-00 0x2000 8192 F1-00 0x2100 8448
F0-01 0x2001 8193 F1-01 0x2101 8449
F0-02 0x2002 8194 F1-02 0x2102 8450
F2-09 0x2209 8713 F1-03 0x2103 8451
F1-04 0x214 8452
F1-05 0x2105 8453
F1-06 0x2106 8454




Appendix 5. Q&A

Q1: What is BB and run on the panel?
1. BB standby state, without enabling, the motor is in the state of power failure.
2. Run running state, with enabling, the motor is ingbeer on state.

Q2: How to check and set the parameters?
Refer to chapter 4.6

Q3: How to change the parameters in enabled status?

P5-20=0000, enabling is invalid, PZD=0010, enabling when power,om need to power on again.

The default value is 000iyhich means input signal from SI1, SI1 connects to low voltage, +24V
connects to high voltage (refer to chapter 3.2.2)

Q4: How to restore out of factory settings?
P5-20=0000 enabling is invalid, FOL=1.

Q5: Which model supports bus mode?
DSHE series spports XNET communication (max 2Xis)
DS5C series supports EtherCAT communication (maa3%)

Q6: How to wiring for brake motor? How to modify parameters for slight slip of brake motor after
powe failure?

P-
P45V
P4
D-
D&V
D+24Vv
Sl1
SI2
SI3
Sl4
+24V
SO1
S02
COM

|
:
4 !
T .
8 i Braketerminal24V
12 :
|
|
|
|

i BraketerminalOV

HEHHHHHHEEEHHH

@)

1. P544 defines the terminal of the brake output signal. As shown in the figure above, the SO1 controls
brake, that is, R84 = 0001.

2. Extend the delay timef servo OFF P®7 (default 500ms), and the waiting tinoé braking
instruction P509 is set to 0, which can be responded.

Q7: The initial direction is not what | want. How can | change it through a servo driver?

Change the initial direction by modifyinB0-05, set the value to 0 or 1, and take effect after
re-energizing. (For mode 2, 4, 6, 7 only). If the internal speed mode (mode 3) is used, the positive and
negative values of the speed setting can be changed.

Q8: How do the two modes switch to eacheoth

Both PG01 main mode and P@2 submode set the regred mode. PB0=0002 and SI2 are defined as
mode switching terminals. When the SI2 terminal has no signal, it runs according to the set mode in the
main mode P@1. When the SI2 terminal has signaput, it runs according to the set mode in the
submodeP0-02.



Note: SI2 terminal signal can be switched only if it is a constant ON signal.

Q9: What is the connection mode between PLC and servo?

1. NPN lowlevel output PLC: YO pulse connects R'1 diredion connects B +24V connects P+24,
D+24. (Xinje PLCas an example)

PNP highlevel output PLC: Q0.0 pulse connects P+24, Q0.2 direction connects D+24, OV conpects P
D-. (Siemens PLC as an example) as follows:

servo power supply

k01 501 TO1 T
¥ ¥ ¥ E

servo driver

CMN1 plug
P+24VD+24VP- D CDM +24V SI1 502

24P

!

QLo bz 100 Q0. 4 ‘

SMART 20D FLC 5T2D

Q10: What is the external connectioetimod and parameter setting of regenerative resistance?

There are P+, D, C terminals on the servo interface. There are short connectors between P+ and C
(using builtin resistor). When the builh resistor specifications are insufficient, the externaktes

should be replaced. The specifications of themel regenerative resistor please refer to chapter 1.4.1.
(1) P+, D, C interface model: Remove the short joint between P+, D, and connect the external
regenerative resistance to P+, C.

(2) P+, PB inteface model: connect external regenerative resistaniee,tPB.

(3) Version number parameter 407 < 3700, set PQ4 = 1, PE25 = power value, P@6 = resistance

value.

(4) Version number parameter 402 03700, P24 need not be set, P% = power valueP0-26 =
resistance value.

Note: Before 3700 version,0R24 should be set. Value 0 is for biiit resistance and value 1 is for
external resistance.

Q11: The service life of tank chain?
The bending resistance is 5 million times and the bending raci@snisn.

Q12: How to connect bus control BD board aAdNE-L?

A-Al, B-B1, SGSG when one axis running; the PLC BD board and the terminal resistor of the last
JA-NE-L board of electrical connection should be ON when nmaxis running; and the terminal
resstance of JANE-L board in the middle should be OFF.



3
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Appendix 6. General debugging steps

1. Motor empty shaft, preliminary debugging

A. Connect the cable correctly. Pay attention to thetormme connection of U, V, W and PE terminals,
and the phasgequence can not be crossed.

B. Openloop test run: Th 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 positive andegative rotation. If the motor shaft shakes or prontiptsalarm, it
needs to cut off the power supply immediately, ancheck the wiring situation.

Press DEC| _ _| |_ __

Long press Short press — —
= = I

C. jog run: Enter FDO.

Short press ENTER to enable thetoroln the enabled status, press INC for run forwarédss DEC to
run reverse. Press STATUS/ESC to exit.
Four status when jog running:

status Panel display status Panel display

T oI

|
— — Forward run — - -
F (W

| |
enabled — - - Reverse run — — —
P e

2. Debug the motor with the machine

A. Observe the operating direction of the machine head. If it is contréirg &tual need, after

the servo OFF, set the paramd®&05 to 1, and then renergize to make the change effective.

B. During the operation, observe the stability and responsiveness of the operation, and adjust the
servo control parameters appropriately



Appendix 7. Application example

Mode 6: Pulseristruction position mode

o o) M e e

Equipment introduction:

This is a welder. Workpiece 1, 2, 3 are the object to be operated. 2 and 3 is fixed on B and A
individually. A and B can whole move and be pushedbdly screw E and F. The screw pitch is 5Smm.

C and D isservo motor. G and H is reducer. The deceleration ratio is 40.

It needs to adjust the machine with standard dimension workpiece and find the origin of A and B.
Workpiece 1 lies on the worktable andwas left and right. Its dimension is positive toleggnmannot
shorter than standard workpiece. The process to put the workpiece is random. It requires that the left
and right soldering is symmetrical.

A and B move toward 1 with 3 and 2 at the samedipathatever the position of 1, 2 or 3 will touch 1

at first and push 1 to another side until 2 and 3 all touch 1. The result is the motor torque will increase.
At this time, 1 will at the symmetrical position.

A and B will return to the origin position aftsoldering is finished.

Analysis

1. Make sure the worknode: 6

2. It needs to judge whether 2 and 3 touch 1 when finding the symmetrical point first time. The sign is

servo output torque will increase. It needs to use torque liMEEPP329) and torquéimit output
signal /CLT.

3. As the dimension of worlgce 1 is larger than standard, offset pulse will remain in servo when the
symmetrical point is found. /CLR signal can clear the pulse. The servo motor running distance is
different from PLC pulse nundb. If it needs to know the actual distance, servo égrcéeedback
/A+, IA-, IB+, /B- and AB phase count are needed.

4. The machine motion direction of A and B.

Signal and terminal

/COIN positioning finished signal: SO1
/CLT torque up to upper limit aput: SO2
/CLR pulse offset clear input: SI1
Encoder fedback signal /A+, /A /B+, /B-

Calculate the electronic gear ratio

Step | Explanation | Ball screw

Load shal P

T =

P: pitch

P
Command unit

1 rotation=

1 Confirm the mechanical specificatig Ball screw pitch: 5mm
Reductiorratio: 40/1
2 Confirm the encoder pulse humber 131072
3 Decide the command unit 1 command unit: 0.001mm
4 Calculate the motion value of lo 5mm/0.001mm=5000
shaft rotate 1 circle
Calculate the electronic gear ratio B 27 16384
5 — = ="
A 5000 625
6 Set the user parameters P0O13=16384 Pa4=625




Parameter setting

Running mode: RO1=6

Pulse command state: 20=2
Electronic gear ratio: R01=0 PE12=0 P013=16384
Forward torque limit: P28=150
Reverse torque limit: R39=150
Positioning finished width: RBO=7
/S-ON: P520-0010

/CLR: P534=0001

/COIN: P538=0001

/CLT: P542=0002

Pa4=625



Appendix 8. Servo general mode parameters

Appendix 8.1Basic parameters

Basicparameters

Parameter Overview
P0-03 enable mode Enable mode selectig generally P@3is default, B-20 sets
P5-20 servoON signal/S-ON n.0010 as enable @ifterpower on
P0-04 Rigidity grade Adjust servo gain in auttuning fast adjustment mode
P0-05 Definition of rotation direction | Determine lhe motor diregon, generally QI by default
P0-25 Power value of disharge Set the specification parameters of external regeneration resig
resistance to ensure that they are the same as the actual ones
P0-26 Discharge resistance value
P3-28 internal forward torog limit Set servo torque limit source and limit value. The unit of defau

P3-29 internal reverse torque limit value is the percentage of servo torque
P3-30 extenal forward torque limit
P3-31 external reverse torque limit

P5-44 power loss brake / BK The motor wih holding brake adopts servo $minal to control
P5-07 servo off delay time the setting parameters of holding brake

P5-08 brake command output speed
P5-09 brake command waiting time

P5-47 alarm outpufALM output alarm function settinproughthe SOterminal SO2
terminaldefaultoutputis dynamt closing signal.
P7-00 RS485 Station No Communication setting related parameters

P7-01 communication configuration
P7-02 RS485 communication protocd

Appendix 8.2 External pulse position mode genal parameters

Externalpulse position mode general pareters

Parameter Overview
P0-01 control mode selection Set to 6: external pulse mode
P0-10 pulse instruction format Setpulse format
0-Cw/CCw
1-AB
2-P+D

P0-11 set motor pulses per revolution 3 Setting of command pulseumber required for one revolution |
1 motor
P0-12 set motor pulses per revolution 1 When PG11/ P0-12 are all zero, PQ3 / F)-14 takes effect

10000 When P011-P0-14 is zero, P®2~F0-95 is effective
P0O-13 electronic gear ratio (numerafor | 32-bit gear ratimumerator: P®2 * 1 + FD-93 * 10000
P0-14 electronic gear ratio 32-bit gear ratio denominator: P * 1 + FD-95 * 10000

(denominator)

P0-92~R0-93 32bit electronic gear ratio
numerator

P0-94~F0-95 32bit electronic gear ratio
denominator

P0-09 pulse instruction setting Each bit can set the command direction and filter time
low-speed pulse respectively




Appendix 8.3 Internal position mode general parameters

Internal position mode general parameters

Parameter

Overvien

P0-01 control mode selection

Setto 5: internal peition mode

P4-03 internal position setting mode
P4-04 number of effective segments

Control mode setting of internal positiomode:
including step change mode, positioning model

P4-10 ~ RI-254 internal section 1 to section 35 | adjustment time

position parameter setting

Configuration of pulse displacement, spe
acceleration and deceleration time of each section

P5-35 step change signal /GHGSTP
P5-32 suspend the current signaifilbit
P5-31 skip eirrent segment No. /Zlamp

Common terminal function agnment

P4-00 Number of Zphase signals after leaving Internal position back to origin setting parameters

limit switch

P4-01 speed of collision with proximity switch

P4-02 speed of leaving proximity switch

P5-28find reference origin in forward sidender

position mode /SPIA

P5-29find reference originn forward side under

position mode /SPIB

F2-09 35Any setting of segment position

Setthe segment no. through communication

Appendix 8.4 Internal torque control general parameters

Internal torque comol

Parameter

Overview

P0-01 control mode selection

Setto 1: internal torque mode

P3-33 Internal torgue command given

The given value is the percentage of rated torqu

P316 internal forward sgped limit for torque control | Speed limit in torque mode

P317 internal reverse spd limit for torque control
P314 forward maximum speed limit (max speed)
P315 reverse maximum speed limit (max speed)

P5-27 speed direction switctsPDD

Change directiondefault is n.0000.
If the direction changings given through SI2
terminal, p527 can be set to n.0002.

Appendix 8.5Internal speed control general parameters

Internal speed control

Parameter

Overview

P0-01 control mode selection

Setto 3: internalspeed control mode

P3-05 internal set speed 1
P3-06 internal set speed 2
P3-07 internal set speed 3

Speed value setting oternal 3segment speed in rpm

P5-28internal speed selection /SPD
P5-29 internal speed selection /SED

The combination of teninals determines the speed of
corresponding section

P5-27 internal speed direction selection
/SPDD

Change directiondefault is n.0000.
If the direction changing given through SI2 terminal,
p5-27 can be set to n.0002.

P3-09 soft start acceleratiomte
P3-10 soft start deceleration time

Set accelationand deceleration time in ms




Appendix 8.6 External pulse speed control general parameters

External pulse speed control

Parameter

Overview

P0-01 control mode selection

Set to7: external pulsspeed mode

P0-10 pulse command format

Setthe pulse édrmat
0-CW/CCW

1-AB

2-P+D

P0-15 Command pulse frequency at rat
speed

Determine the linear relationship between the comm
pulse frequency and the speed

P0-16 Speed command pulse filtering time

When the command pulse frequency is relatively I
settng this parameter properly can reduce the sy
fluctuation




Appendix 9. Torque-speedcharacteristic curve
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Appendix 10. List of model selection and configurgon

Encoder Brake (GEIS
Motor model Matcheddriver Power cablég accessories
cable cable
package
MS5S4 0 S-T$00330B20P1S CP(TYSR |CM(T)-POT i
01 M-length  |M-length JAM-PSP4
MS5S4 0 S-CM00330B20P1S CP(T)YSRB|CM(T)-PO* JAM-P9-P4
01 DS5E/L/C/F/K-2|M-length  [M-length
MS5S4 0 S-T$00330BZ220P% OPEXPTA  |CP(T)}SP |[CM(T)-POT7|CB(T)-P
S01 M-length  |M-length OE’rIength‘]'A"vl'Pgm'|32
MS5S4 0 S-CTM00330BZ20P% CP(T)YSRB|CM(T)-POZ [CB(T)-P i
S01 M-length |M-length O3~Iength‘]A'\/I P9P4P2
MS5S6 0 S-CT$00630B20P2S CP(TYSR |CM(T)-POT i
01 M-length |M-length JAM-PS-P4
MS5S6 0 S-CM00630B20P2S CP(T)YSRB|CM(T)-PO7 i
01 M-length |M-length JAM-PS-P4
MS5S6 0 S-CT$00630B220P2 CP(T)YSR |CM(T)-P0Or7- [CB(T)-P i
S01 M-length |M-length OIS-Iength‘]A'vI P9P4P2
MS5S6 0 S-CNM00630BZ20P2 CP(T)YSRB|CM(T)-PO7 |CB(T)-P JAM-PO-P4P?2
S0l DSS5E/LLCIF/K-2|M-length  |M-length  |03-length
MS5H-6 0 S-T$00630B20P2S| OP2PTA  |CP(T)SR |CM(T)-PO7 JAM-P9-P4
01 M-length |M-length
MS5H-6 0 S-CTM0O630B20P2 CP(T)}SRB|CM(T)-PO*
So01 M-length  |M-length JAM-PS-P4
MS5H-6 0 S-T$00630B220P2 CP(T)YSR |CM(T)-POT |CB(T)-P i
S01 M-length |M-length OIS-Iength‘]A'vI PoP4P2
MS5H-6 0 S-CVM00630BZ20P2 CP(T)YSRB|CM(T)-PO* |CB(T)-P i
-S01 M-length |M-length OIS-Iength‘]A'vI PoP4P2
MS5S6 0 S-T$01330B20P4S CP(T)YSR |CM(T)-PO* i
01 M-lengh |M-length JAM-PS-P4
MS5S6 0 S-TM01330B20P4S CP(T)YSRB|CM(T)-PO*
01 M-length  |M-length JAM-PO-P4
MS5S6 0 S-CT$01330B220P4 CP(T)YSR |CM(T)-POT |CB(T)-P i
S01 M-length  |M-length O?rlengthJAM POP4P2
MS5S6 0 S-CTM01330BZ20P4 CP(T)YSRB|CM(T)-PO7 |CB(T)-P i
S01 M-length |M-length O?rlengthJAM POP4P2
MS5H-6 0 S-T$01330B20P4S CP(T)YSR |CM(T)-PO*
01 M-length  |M-length JAM-PO-P4
MS5H-6 0 S-CT101330B20P4 CP(T)YSRB|CM(T)-PO*
S01 M-length  |M-lengh JAM-PO-P4
MS5H-6 0 S-T$01330B220P4 |DS5E/L/C/F/K2|CP(T)}SR |CM(T)-PO7 |CB(T)-P JAM-PS-P4P?2
S01 OP4PTA  |M-length |M-length |03-length
MS5H-6 0 S-C101330BZ20P4 CP(T)YSRB|CM(T)-POZ [CB(T)-P
-S01 M-length |M-length OB-Iength‘JA'v''PE}P‘]'P2
MS6 0 STD 13 32DR4DOL CP(T-SRBICM(T)-PO7 JAM-P9-P4
-length length
MS6S60CS30B120P4 CP(TYSP |CM(T)-PO7 JAM-P9-P4
M-length  |M-length
MS6S60CM30B120P4 CP(T)SRBICM(T)-PO7 JAM-P9-P4
M-length  |M-length
CP(T)YSR |CM(T)-POZCB(T)-P i
MS6S60CS30BZ120P4 M-length |M-length O?rlengthJAM P9-P4P2
CP(T)YSRB|CM(T)-POZ [CB(T)-P i
MS6S60CM30BZ120P4 M-length |M-length O?rlengthJAM P9-P4P2




Cable

Motor model Matcheddriver Encoder Power cable Brake accessories
cable cable
package
MS6H-60CS30B120P4 CP(T)SP ICM(T)-PO% JAM-P9-P4
M-length |M-length
CP(T)SP-BICM(T)-PO7
MS6H-60CM30B120P4 M-length _|M-length JAM-P9-P4
] ] CP(T}SR |CM(T)-POZ|CB(T)-P ]
MS6H-60CS3081-20P4 M-length |M-length OalengthJAM P9-P4P2
] CP(T)}SRB|CM(T)-POZ |CB(T)-P ]
MS6H-60CM30BZ120P4 M-length _|M-length OalengthJAM P9-P4P2
MS5S8 0 S-T$02430B20P7S CP(T}SR |CM(T)-PO7
01 M-length  |M-length JAM-P3P4
MS5S8 0 S-TWM02430B20P7S CP(T)SRB|CM(T)-PO7
01 M-length  |M-length JAM-P3P4
MS5S8 0 S-T$02430BZ20P7 CP(T}SR |CM(T)-PO7|CB(T)-P ]
S01 M-length  |M-length OE’rIengthJANI P3P4P2
MS5S8 0 S-TWM02430BZ20P7 CP(T)}SRB|CM(T)-PO7 |CB(T)-P ]
s01 M-length |M-lengh  [03-length’AM-PP4P2
MS5H-8 0 S-T$02430B20P7S CP(T}SR [CM(T)-PO7 )
01 M-length |M-length JAM-P3P4
MS5H-8 0 S-TI102430B20P7 CP(T)}SRB|CM(T)-PO7 )
s01 M-length |M-length JAM-P3P4
MS5H-80ST -CS02430BZ20P7 CP(T}SR |CM(T)-POZ|CB(T)-P )
s01 M-length |M-length  [03-length’AM-PSP4P2
MS5H-8 0 S-TI102430BZ20P7 CP(T)}SRB|CM(T)-PO7 |CB(T)-P )
-S01 M-length |M-length OIS-Iength‘]A'vI P3P4P2
MS-8 0 S-TD 2 4 32DB7I CP(T)SPBICM(T)-PO7 JAM-P9-P4
-length length
MS-8 0 S-TD 3 5 220171 CP(T)SPBICM(T)-PO7- JAM-P9-P4
-length length
MS5G-130STECS05415B20P8 CP(T)SC [CM(T)-L15 )
S01 M-length |A-length JAM-C10L7
MS5G 130STECM05415B20P8 DS%E‘;’%'ZK'Z CP(T)SC [CM(T)-L15 IAMLC10L7
S01 ; B-length  |A-length
MS5G-130STECS0541BZ-20P§ CP(T}SG [CMB(T)-L1
-S01 M-length |[5A-length JAM-C10L7
MS5G-130STECM05415BZ20P CP(T}SG [CMB(T)-L1
8-S01 B-length  [5A-length JAM-C10L7
MS5G-130STETL05415B-20P8 CP(T)}SG [CM(T)-L15 ]
S01 B-length  |A-length JAM-C10L7
MS5G-130STETL05415BZ20P§ CP(T}SG [CMB(T)-L1 ]
-S01 B-length  |5A-length JAM-CL0L7
MS5S8 0 ST 0 3 2 20PB | CP(T)SR |CM(T)-PO7
sSo1 M-length [M-length |Please
MS5S8 0 S.TTMO 3 2 32X/ CP(T)SRB|CM(T)-PO7 ghé"%sep Without brake
sSo1 M-length  |M-length O&I(erz- ¢ JAM-P9P4
MS5H8 0 S-TS 0 3 2 2TPB CP(T)}SR [CM(T)-PO7Z| W 9N with brake:
S01 M-length  |M-length With JAM-P9-P4-P2
MS5H-8 0 S-CMO0 3 2 3211 CP(T)}SRB|CM(T)-PO7 |hrake
-S01 M-length  |M-length
MS6S80CS30B120P7 CP(T)SP ICM(T)-PO% JAM-P9-P4
M-length  |M-length
MS6S80CM3@B1-20P7 CP(TySRBICM(T)-PO7 JAM-P9-P4
M-length  |M-length
MS6S80CS30BZ120P7 CP(T}SR [CM(T)-POZ|CB(T)-P JAM-P9-P4-P2




Cable

Motor model Matcheddriver Eneeely Power cablg S accessories
cable cable
package
M-length |M-length  |03-length
CP(T)SRB|CM(T)-POZ |CB(T)-P ]
MS6S80CM30BZ120P7 M-length |M-length OalengthJAM P9-P4P2
CP(T}SR |CM(T)-PO7
MS6H-80CS30B120P7 M-length  [M-length JAM-P9-P4
CP(T)}SRB|CM(T)-PO7
MS6H-80CM30B120P7 M-length _|M-length JAM-P9-P4
i CP(TYSR |CM(T)-PO7|CB(T)-P i
MS6H-80CS30BZ120P7 M-length |M-length OalengthJAM P9-P4P2
] CP(T)}SRB|CM(T)-PO7 |CB(T)-P ]
MS6H-80CM30BZ120P7 M-length |M-length O&IengthJAM P9-P4P2
MS5S110STE-C S 0 3 2 2DPB CP(T)SL- |CM(T)-L15-
-S01 M-length |length JAM-L1S-L4
MS5S110STEC MO 3 2 3201 CP(T)SL- |CM(T)-L15- o
0-S01 B-length |length JAM-LIS>-L4
CP(T)SL- [CM(T)-L15-
MS5S110STET L 0 3 2 20PB B-length llength JAM-L15-L4
. . CP(T)SL- [CM(T)-L15-
MS-110 STFTI 0 4 0 34RI B-length |length JAM-L15-L4
. . CP(T)SL- |CM(T)-L15-
MS-1 1 0 STTO5 0 3215l B-length |length JAM-L15-1L4
CP(T)SL- |CM(T)-L15
MS5S110STEC S 0 4 8 20DPB M-length llength JAM-L15-L4
MS5S110STEC MO 4 8 321 B CP(T)SL- |CM(T)-L15-
5 B-length Jlength JAM-L15-L4
CP(T)SL- |CM(T)-L15- T
MS5S110STET L 0 4 8 20DPB DSSE/L/C/E/K2|B-length  length JAM-L15-L4
MS-130SFT 0 6 0 2 B5I IPSPTA — ICP(TYSL- CM(T)-L15- JAM-L15-L4
B-length |length
MS-130SFT 1 0 0 1-AB5l CP(T)SL- CM(T)-L15- JAM-L15-L4
B-length |lengh
MS5G-130STECS07220B21P5 CP(T)ySG |CM(T)-L15- i
S01 M-length |length JAM-C10L4
MS5G-130STECM07220B21P5 CP(T)ySG |CM(T)-L15- JAM-C10L4
S01 B-length  |length
MS5G-130STECS07220BZ221P5 CP(T)}SCG |CMB(T)-L1 i
-S01 M-length |5-length JAM-C10L7
MS5G130STECM07220BZ21P CP(T)}SCG |CMB(T)-L1 i
5-S01 B-length  |5-length JAM-C10L7
MS5G-130STETLO7220B-21P5 CP(T)ySG |CM(T)-L15- JAM-C10-L4
S01 B-length  |length
MS5G-130STETL07220BZ21P5 CP(T}SCG |CMB(T)-L1 )
-S01 B-length  |5-length JAM-C10L7
MS5G-130STECS1515B-21P8 CP(T)ySG |CM(T)-L15- i
S01 M-length |length JAM-C10L4
MS5G-130STECM11515B21P8& CP(T)ySG |CM(T)-L15- JAM-C10.L4
S01 B-length  |length
MS5G 130STECS11515B221P¢ DS52'|53’ ;{ET’;’ K2IcP(T)ysc [cMB(T)-LL IAMLC10L7
-S01 M-length |5-length
MS5G-130STECM11515B421P CP(T}SG |CMB(T)-L1 )
8-S01 B-length  |5-length JAM-CL0L7
MS5G-130STETL11515B21P8 CP(T)YSG |ICM(T)-L15- JAM-C10-L4




Cable

Motor model Matcheddriver Encoder Power cable Brake accessories
cable cable
package
S01 B-length  |length
MS5G-130STETL11515BZ21P8 CP(T)SG |CMB(T)-L1
-S01 B-length  |5-length JAM-C10L7
CP(T)SL- [CM(T)-L15-
MS5S110STET L 0 6 0 20PB B-length  |length JAM-L15-L4
CP(T)}SL- [CM(T)-L15-
MS5S110STEC S0 6 0 20PB M-length |length JAM-L15-L4
MS5S110STEC MO 6 0 3218 CP(T)SL- |CM(T)-L15-
8 B-length  |length JAM-L1S-L4
MS5G-130STECS14615B22P3 CP(T)ySG |CM(T)-L15-
S01 M-length |length JAM-C1014
MS5G-130STECM14615B22P3 CP(T)ySG |CM(T)-L15-
S01 B-length  |length JAM-C10L4
MS5G-130STECS14615BZ222P3 CP(T)}SG |CMB(T)-L1 i
-S01 M-length  [5-length JAM-C10L7
MS5G-130STECM14615BZ-22P CP(T)}SG |CMB(T)-L1 i
3-501 B-length  [5-length JAM-C10L7
MS5G-130STETL14615B-22P3 CP(T)ySG |CM(T)-L15- JAM-C10L4
S01 B-length  |length
MS5G-130STETL14615BZ22P3 CP(T)}SCG |CMB(T)-L1 i
-S01 B-length  |5-length JAM-C10L7
MS-130SFT 1 50 1 28/ 1 CP(T)SL- CM(T)-L15- JAM-L15-L4
B-length  |length
MS-130STFTL15015GB-22P3 CP(T)SL- |CM(T)-L15- JAM-L15-L4
B-length  |length
MS-130STETL15015GB22P3F CP(T)SL- CM(T)-L15- JAM-L15-L4
B-length  |length
MS-130STET 0 7 7 322®41 CP(T)SL- CM(T)-L15- JAM-L15-L4
B-length  |length
] v CP(T)-SL- [CM(T)-L15- e
MS-130STET 0 7 7 SZ2BA | oor) o/piez/B-length  length JAM-L15-L4
MS-130SFT L 1 0 0 2%B | 2PGPTA  ICP(T)SL- CM(T)-L15- JAM-L15-L4
B-length  |length
MS5G-130STECS11515B41P8 CP(T)}SG |CM(T)-L15- i
S01 M-length |length JAM-CI0L4
MS5G-130STECM11515B41P8 CP(T)YSC |ICM(T)-L15- JAM-C10.L4
S01 B-length  |length
MS5G-130STECS1515B241P8 CP(T}SCG |[CMB(T)-L1 JAM-CLOL7
S01 D85E~41P5PTAM_Iength 5-length
MS5G-130STECM11515BZ41P CP(T)YSC |CMB(T)-L1 JAM-C10-L7
8-S01 B-length  [5-length
MS5G-130STETL11515B41P8 CP(T)ySG |CM(T)-L15- JAM-C10.L4
S01 B-length |length
MS5G-130STETL11515BZ41P8§ CP(T}SCG |CMB(T)-L1
-S01 B-length  |5-length JAM-C10L7
MS5G-130STCS14615B42P3S CP(T)YSG |CM(T)-L15- JAM-C10-L4
01 M-length |length
MS5G-130SFCM14615B42P3S CP(T)}SC [CM(T)-L15- )
01 DS5E/C/F/k43FB-length |length JAM-C10L4
MS5G-130SFCS14615B242P3 0-PTA CP(T)}SC [CMB(T)-L1
S01 M-length [5-length JAM-CL0L7
MS5G-130SFCM14615BZ42P3 CP(T)SC [CMB(T)-L1 )
S01 B-length  [5-length JAM-C10L7




Cable

Motor model Matcheddriver Encoder Power cable Brake accessories
cable cable
package
MS5G-130STFTL14615B42P3-S CP(T)YSC |ICM(T)-L15- JAM-C10-L4
01 B-length  |length
MS5G-130STFTL14615BZ42P3 CP(T)YSC |CMB(T)-L1 )
S01 B-length  |[5-length JAM-C10L7
. CP(T)YSL- |ICM(T)-XL2 e
MS5G-180STET L 1 9 0 45PE B-length  [5-length JAM-L15-XL4
i - CP(T)}SL- |CM(T)-L15- s
MS-130STFTL10030B(Z}43P0 B-lengh |length JAM-L15-L4
_ CP(T)YSL- |ICM(T)-XL6 s
MS5G-180STET L 2 8 0 MHDSSE/C/MSPS B-length  [0-length JAM-L15-XL4
PTA CP(T)}SL- |ICM(T)-XL6
MS5G-180STET L 3 5 0 45PH B-length  [0-length JAM-L15-XL4
DS5E/C/F47P5|CP(T)}SL- [CM(T)-XL6
MS5G-180STET L 4 8 0 4BPH PTA B-length  [0-length JAM-L15-XL4
MS-220STETL 7 0 0 -BA.8°D |DS5E411POPT|CPT-ZDL- CM(T)-D60- i
XJ A B-length |length
MS-220STET L 9 6 0 UBBAd |DS5E415POPT|CPT-ZDL- CM(T)-D60- i
XJ A B-length  |length
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