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Preface

Thank you for choosing Sine Electric EA300E EtherCAT Bus type
servo drive! Data number: 3101

Release time: 2022-8

Version :100

EA300E series servo drive products are high-performance small and medium-power bus-type AC servo drives developed
by Sine Electric. The power range of this series of products is 50W~7.5KW , using Ethernet communication interface and
supporting EtherCAT CoE (CA301, CA402) communication protocol, with the host computer to achieve multiple servo
drives network operation. Provides rigidity table setting, inertia identification and vibration suppression functions, making the
servo drive simple and easy to use, with 17 -bitincrement
23 -bit absolute encoder is quiet and stable, responds quickly, and has precise positioning. It is suitable for semiconductor
manufacturing equipment, robots , metal processing machine tools, conveyor machinery and other automation equipment

to achieve fast and accurate collaborative control.

As we are always committed to the continuous improvement of our products and product information, the
information provided by our company is subject to change without prior notice. For the latest changes and more
information, please visit www.sinee.cn


http://www.sinee.cn/fwzc/index_9.aspx?lcid=2
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Safety precautions

Safety Definition: In this manual, safety precautions are divided into the following two categories;

& Danger: Danger caused by failure to operate as required, which may lead to serious injury or even death;

Note: Dangers caused by failure to operate as required may result in moderate or minor injuries, and
equipment damage;

Please read this chapter carefully when installing, debugging and repairing this system, and be sure to operate in accordance with the
safety precautions required by this chapter. Any damage or loss caused by illegal operation will not be the responsibility of our company.

Safety precautions before
installation :

During installation :

.r_'f Danger

1. If you find that the packaging has water in it, parts are missing or parts are damaged when you unpack it, please do not install it!
2. If the outer packaging logo does not match the actual name, please do not install it!

;’!\ Notice

1. Liftand place gently when moving, otherwise there is a risk of damaging the equipment!
2. Do not use a damaged servo drive or a servo drive with missing parts, as there is a risk of injury!
3. Do not touch the components of the control system with your hands, otherwise there is a risk of static electricity damage!

& Danger

1. Pleaseinstallit on flame-retardant objects such as metal, and keep away from combustibles, otherwise it may cause a fire!

When wiring :

7
1

Notice

1. Do not let the wire head or screw fall into the servo drive, otherwise it will cause damage to the servo drive!

2. Please install the servo drive in a place with less vibration and avoid direct sunlight.

3. When the servo drive is placed in a relatively closed cabinet or space, please pay attention to the installation gap to ensure the heat
dissipation effect.

Danger

1. The instructions in this manual must be followed and the product must be used by professional electrical engineers, otherwise unexpected
dangers may occur!

2. The servo drive and power supply must be separated by a circuit breaker, otherwise a fire may occur!

3. Before wiring, please make sure that the power supply is in a zero energy state, otherwise there is a risk of electric shock! Please properly
ground the servo drive according to the standard, otherwise there is a risk of electric shock risk.

4. The grounding terminal must be reliably grounded, otherwise there is a risk of electric shock and fire.

{,,-;!\ Notice

1. Never connect the input power to the output terminals (U, V, W) of the servo drive . Pay attention to the markings on the terminals and do
not connect the wrong wires! Otherwise, the servo drive may malfunction.

Service driver damaged!
2. Ensure that the wiring meets EMC requirements and the safety standards of the area. Please refer to the preferred recommendations for the wire diameters
used. Otherwise, accidents may occur!
3. Never connect the brake resistor directly between the DCbus P+ and terminals. Otherwise, it may cause a fire!
4. Please use a screwdriver with specified torque to tighten the terminals, otherwise there is a risk of fire.
5. Do not connect phase-shifting capacitors and LC/RC noise filters to the output circuit.
6. Do not connect the electromagnetic switch or electromagnetic contactor to the output circuit. Otherwise, the overcurrent protection circuit of
the servo drive will be activated, which may cause the servo drive to The inside of the device is damaged.
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Before power on :

/f!\ Notice

1. Please confirm whether the voltage level of the input power supply is consistent with the rated voltage level of the servo drive; whether the wiring positior}
on the power input terminals (L1, L2, L3) and output terminals (U, V, W) is correct; and pay attention to check whether there is a short circuit in the peripheral
circuit connected to the servo drive, and whether the connected lines are tight, otherwise the servo drive will be damaged!

2. No part of the servo drive needs to be subjected to a withstand voltage test, as the product has been tested before leaving the factory. Otherwise, an accident

ﬂ\ Notice

may-occL el

1. The servo drive must be powered on after the cover is closed, otherwise it may cause electric shock!

2. The wiring of all peripheral accessories must comply with the instructions of this manual and be correctly wired according to the circuit
connection method provided in this manual. Otherwise, it may cause accidents!

After power on :

ﬂ\ Notice

1. If parameter identification is required, please pay attention to the danger of injury from motor rotation, otherwise it may cause an accident!
2. Do not change the servo drive manufacturer parameters at will, otherwise it may cause damage to the equipment!

& Danger

1. Do not touch the servo drive and peripheral circuits with wet hands, otherwise there is a risk of electric shock!

2. If the indicator light is not on and the keyboard does not display after power-on, please turn off the power switch immediately. Do not touch the
servo drive L1, L2, L3 and any terminals on the wiring terminals with your hands or screwdriver, otherwise there is a risk of electric shock.
Contact our customer service staff immediately after turning off the power switch.

3. At the beginning of power-on, the servo drive automatically performs a safety check on the external strong current circuit. At this time, you must

not touch the servo drive U, V, W wiring terminals or motor wiring terminals, otherwise there is a risk of electric shock!

?’fi\. Danger

1. Do not touch the cooling fan, radiator, servo motor and discharge resistor to test the temperature, otherwise it may cause burns!

Running :

2. Non-professional technicians should not detect signals during operation, otherwise it may cause personal injury or equipment damage!

f!\ Notice

1. When the servo drive is running, avoid objects falling into the device, otherwise it will cause damage to the device!

2. Do not use the contactor on-off method to control the start and stop of the servo drive, otherwise it will cause damage to the equipment!
3. Do not touch the rotating shaft of the running motor, otherwise it may cause injury!

During maintenance :

{,,fi\' Danger

1. Do not repair or maintain the equipment while it is powered on, otherwise there is a risk of electric shock!

2. Cut off the main circuit power supply and make sure the CHARGE indicator light is off before performing maintenance and repair on
the servo drive. Otherwise, the residual charge on the capacitor may cause harm to people.

harm!
3. Personnel without professional training are not allowed to repair and maintain the servo drive, otherwise personal injury or
equipment damage may occur!

4. After replacing the servo drive, parameters must be set, and all pluggable interfaces must be plugged in and out when the
power is off!

Precautions

®  When there is a voltage-sensitive device or a capacitor to improve the power factor on the output side
The output of the servo drive is a PWM wave. If a capacitor to improve the power factor or a varistor for lightning protection is installed on the
output side, it is easy to cause an instantaneous overcurrent or even damage to the servo drive.
Do not use the damaged servo drive.

®  Lightning surge protection
This series of servo drives are equipped with lightning overcurrent protection devices, which have a certain self-protection ability against
induced lightning. For areas where lightning frequently occurs, customers should also install a lightning overcurrent protection device in the
servo drive.
Add protection to the front end.

®  Altitude and derating
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In areas with an altitude of more than 1000m , the heat dissipation effect of the servo drive will be poor due to the thin air, and it is necessary
to derating the use. In this case, please contact our company for technical consultation.
Technical consultation.

®  Notes on servo drive scrapping
The electrolytic capacitors in the main circuit and on the printed circuit board may explode when burned. Plastic parts will produce toxic
gases when burned. Please treat them as industrial waste.
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Maintenance and inspection

Please perform regular maintenance and inspection on the driver and motor for safe use.

1)  Please cut off the power supply by yourself. If an erroneous action occurs during the power-on process, please do not get close to the
motor and the machine it drives.

2)  After the power is turned off, the internal circuit remains in a high voltage charging state for a short period of time. Before

checking, you must turn off the power and wait for 10 seconds. minutes, and make sure the charging light goes out completely.

3)  If you must perform an insulation resistance test on the drive, you must cut off all connections to the drive. Performing an

insulation resistance test with wires and motors connected to the drive will damage the drive.

4) Do not use gasoline, thinner, acidic or alkaline cleaners to avoid discoloration or damage to the casing.

Normal use conditions

hours

Environmental conditions: annual average temperature 30°C, average load rate below 80%, daily operating time below 20

Daily inspection and regular inspection should be carried out according to the following items

examine cycle Inspection items
([ ] Confirm the use environment (temperature, humidity, dust, foreign matter )
®  Are there any abnormal vibrations or sounds?
([ ] Is the power supply voltage within the normal range?
° Is there any peculiar smell?

Daily inspection daily ®  Check whether there is fiber adhesion in the vents
®  Are the connections clean and tight?
° Is the wiring damaged?
(] Is the connection with the equipment loose or eccentric?
®  Check whether there is any foreign matter in the mechanical transmission part
Is the fastening part loose?

®  Are there any signs of overheating?

Regular 1 Year ®  Check whether the transmission mechanism is leaking oil and whether the

inspection motor shaft extension is contaminated

®  Are the wiring terminals intact?
®  Are the fastening parts of each wire and the driver loose?
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1.1

1.2

Chapter 1 Product Information

Opening confirmatior
In order to prevent negligence during the purchase and delivery of this product, please carefully check the items listed in the table below:

Inspection items content

. Check the product model numbers on the motor and driver nameplates respectively.
Does it match the model you

ordered?
Was there any damage during | Visually inspect the exterior for any damage or scratches
transportation?

If you ordered a cable, check the label on the cable for the model and length.

. Rotate the motor shaft by hand. If it can run smoothly, it means the motor shaft is normal.
Is the motor shaft running

smoothly? (brake) cannot be operated by hand!

1.1.1 A complete and operational servo assembly shall include:

1) Servo drive and matching servo motor.

2)  Anencoder signal line connects the female socket of the motor-end encoder and the CN5 terminal of the driver.

3)  Amotor power line contains four core wires: U (red ) V (white or blue ) W (black or brown ) and PE (yellow-green). (If it is a motor
with a brake, there should also be two brake power lines.) The three wires U, V, and W must be connected to the
corresponding terminals on the driver in sequence, and the PE wire is connected to the ground terminal of the driver.

4)  AtCN4Used DB44  Connector for making control line according to actual needs.

Note : 1) It is strongly recommended to purchase encoder signal cable from our company.
2)  Ifyou choose to buy a motor power cable, the color of the inner core wire may be different from the above description.
Therefore, please do not distinguish by color, but by the core wire.

About the drive
1.2.1 Nameplate Description

S I N E E SERVO DRIVES

Model: EA300E-8R5-3B C €

Rated Current : 8.5A
Input: 3PH AC380-415V 50/60Hz
Output: 3PH AC0-380V 0-400Hz P20

010203411222021030015 100 100
SHENZHEN SINE ELECTRICCO.LTD ~ MADEIN CHINA

www.sinee.cn

R

122 Product model descrip

EA300 E - 8R5 - 3B

Product Categories —‘V

EA: Servo Drives B: Serial Encoder

Encoder Type

Product range

300: 300 Series

E: EtherCAT

Input voltage level

Rated output current

1: Single Phase220V

IR6 | 4R8 | 6R2 [ 8RS | ------ 062

2:Three-phase 220V

1.6A |4.8A | 6.2A |8.5A [ -+ 62A

3: Three-phase380V

Notice :
1) : AC220V Voltage level, 4.8A, 6.2A Products, suitable for single-phase and three-phase AC220V Power supply, so there is no
dedicated single-phase 220V product.
2 :AC220V Voltage level, 11A For products above this type, only those suitable for three-phase AC220V power supply are available.
3 : AC220V Voltage level, 2.5A The following products are only suitable for single-phase AC220V Type of power supply.
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1.2.3 Servo drive parts names

EA300E-1R6, 2R5,

4RS, 6R2

Digital tube display  [5-digit seven-segment LED digital tube displays servo operation

Main circuit power

status
Key operator Parameter settings
L1C, L2C Refer to the nameplate rated voltage level Input control circuit power suppl
Control circuit P 8 P P Pely
L1,12,13 Refer to the nameplate rated voltage level for input main circuit

power supply

P+. &

DC bus voltage terminal, used for the drive to share the DC bus

By default, a shorting piece is installed between P+ and D.

P+,D,C When an external braking resistor is connected, remove the
External brake shorting piece, open the circuit between P+ and D, and
resistor connect an external resistor between P+ and C.

yv,w Connect the U, V, and W phases of the servo motor

Servo Motor P

PE grounding terminal

Connect the power supply and servo motor ground

lconnection terminal

CHARGE Itis used to indicate whether the bus capacitor is in a charged
Bus voltage state.
ICN5S encoder IConnecting the encoder to the servo motor

ICN4 control terminallConnect to the host controller

ICN2, CN3 ETHERCAT communication interface
ICommunication

ICN6 USB communication reserved

USB communication

ICN1 RS232 communication interface
RS232

/

2.

| R3888

C M

gelelelefe

aa

CN6

OUT CN2

IN CN3

CN4.

CNS

EA300E -011, 5R6, 8R5, 013,017, 022, 028

Digital tube display| 5-digit seven-segment LED digital tube displays servo

operation status

Key operator

Parameter settings

L1C, L2C

Control circuit power

Refer to the nameplate rated voltage level Input control circuit power supply

L1, 12,13
Main circuit power

Refer to the nameplate rated voltage level for input main circuit power supply

/

P+, ©

P+,9 DC bus voltage terminal, used for the drive to share the DC
hiis

P+, D, Cexternal
brake resistor

By default, a shorting piece is installed between P+ and D. When an external
braking resistor is connected, remove the shorting piece, open the circuit

between P+ and D, and connect an external resistor between P+ and C (SIZE D

u,v,w
Servo Motor

Connect the U, V, and W phases of the servo motor

PE grounding terminal

Connect the power supply and servo motor ground

(SIZE D The PE terminal of the chassis is in the same column with other terminals)

CHARGE

Bus voltage indicator light

Itis used to indicate whether the bus capacitor is in a charged state.

Even if the main circuit power is turned off, the driver internal capacitor still has charge.

CN5 encoder
lconnection terminal

IConnecting the encoder to the servo motor

ICN4 control terminal

IConnect to the host controller

PR A A
el RERRIEIELE]

<

CN2, CN3 ETHERCAT communication interface
ICommunication

ICN1 RS232 communication interface
RS232 terminal

CN6

OUT CN2

IN CN3

CN4.

CNS

11
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®  EA300E-038, 052, 062 models

C
Braking resistor Connect an external brake resistor to P+
L1,1L2,13 f fori .
power supply Refer to the nameplate rated voltage level for input main
circuit power supply
P+ The positive terminal of the driver DC bus is used to
DCbus positive | connect the driver to the DC bus and the external
terminal brakine resistor with the C terminal
CN1 —_—
RS232 Terminal RS232 communication interface

Digital tube display

5-digit seven-segment LED digital tube displays servo operation
status

Ground terminal

Key operator Parameter settings

CN6 s .

USB MICRO USB communication terminal
CN2,CN3 e
Communication ETHERCAT communication interface

CN4

Control Terminals Connect to the host controller
CN> Connecting the encoder to the servo motor
Encoder connection g
PE

Connect the power supply and servo motor ground

CHARGE
Bus voltage
indicator light

Itis used to indicate whether the bus capacitor is in a charged
state.

Even if the main circuit power is turned off, the driver internal
capacitor still has charge.

DCbus ne@tive terminal Negative terminfal of the DC bus of the drive, used for sharing the |
DC bus of the drive \
UV W Connect the U, V, and W phases of the servo motor —
Servo Motor
PE

Connect the power supply and servo motor ground

Ground terminal

12
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1.2.4 EA300E-028-3B And the following specifications servo drive block diagram
@ power supply External brake
1P/3P 220V resistbr_JH----
3P 380 V
"Shorting piece Servo Drives
P ))D_C'L
IGBT- H_
VIoduTEs Cooli
ng
Built- fan
I L3 &
brak | O
R N resist Seryo Motor
or
Back | U
Single Whole  Electri Y
phase L3 Flow  soluti i -l -I —I P/I
standby call back CHARGE
Road _capacg 1 @
road — W
S}
L1C l_i_l
L2C —l_ +15V
controlf
5V Protdction Enfcoder
-L_Of Power----§373Y Ciggiie iGBT Driver
- source
+24V v
—> = >
To| DSP
'y Iy A A K A
OSItion controt Speedl RWM A
| dontrol Current control
—>» Ly
A4 h 4
T‘ Current s"gnal processing
Digital > -t
Input \I/
A4 Yy
Encoder signal
CN4 processing ON5
Digital &om < »
Output Protect
ion
< > Circuit
<P
DkP oo Operation
Data Bus pa nel
CN2/CNB N
ETHERCAT / d
CN1 RS232

2.

1.  EA300E-1R6/2R5/4R8/6R2 Specifications: AC220V Power supply type, no L3 Terminal.
EA300E-1R6/2R5/017/022/028 Specifications, without built-in brake resistor, without D Terminals, no shorting link.
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1.2.5

Digital
Input

Digital
Output

ETHERCAT

EA300E-038-3B Block diagram of servo drives with specifications above

=

Power External brake resistor
supply S s EE
three- i
phase i
380V & ¢
C Servo Drive
GBT Cooli
ooling
r oq end fan
e
N ' )|
< G Sefvo Motor
Re
sur
- | 1
AL to H H H
n
CHARGE = @
ctri
cit
v
ro
ad
._>
_>
> -
” |
e ”
’ +15V©! {5V
power encofling v
+ PTOtELtion LGB 33v
g | >
7 N Y T A A A 7y l
T6 DSP
_>
3 Ly ositiony control Speed PWM A/D
dontrol¥ Current¥ontrol
]
“«i> -
Current signal
<] A/D \I/ rocessin
CN4 aNs
< > o > Encoder
From . signal
Protecti .
< . processin
< > on
<> Circuit g
DkP o Operation
Data panel
Bus -
CN2/CNB L
CN1 RS232

1.
2.

EA300E-038/052/062 Specifications: AC380V Power supply type, no built-in braking resistor, no D Terminals, no shorting link.
EA300E-038/052/062 Specifications, no auxiliary power interface, does not support independent auxiliary power supply.
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1.3 About Servo Motor
1.3.1 Nameplate Description

S I N E E AC SERVO
Model: SES13-0R8-15- <— Motor Model
0.85KW AC380V 1500r/min <— Rated output power Driver input voltage
Rated d Rated t Rated t
?;1389:2 m |3P.552 CODE 508 : Inasjlatsi:eclasz :rot:t:::: claasi I\/Ic:tr::ode
||I| ||| !lu!u)ﬂ!!!!l!!!l!!c!![!!!” " quDE !N CHINA -— Product code and serial number
SHENZHEN SINE ELECTRIC oo

Note : The text arrangement and content on the actual product nameplate may differ from those shown in the illustration.

1.3.2 Model
Description
SES 08 - OR7-30-2 F
BY 1-XX
© © ®@ ® OOE®O® O
Nol Series 2nd digit motor flange size third digit is the rated output
power of the motor
SER : Standard servo motor 04:40mm 005: 50W
SES : High-performance servo motors 06: 60mm OR1: 100W
SEC : High power servo motor 08: 80mm OR2: 200W
09:86mm OR4: 400W
11: 110mm OR7: 750W
4th digtt: Motor rated speed 13:130mm 1R0: 1000W
10: 1000rpm 18:180mm 1R5: 1500W
15: 1500rpm 20: 200mm 2R0: 2000W
20: 2000rpm 23:230mm 3R0: 3000W
25:2500rpm 26:266mm 4R4: 4400W
30: 3000rpm 7th digit inertiatype 5R5: 5500W
Sthdigit voltage level A: Low inertia 7R5: 7500W
2:220V B : Medium inertia 011: 11kW
3:380V C : High inertia 029:29kW
Sth position option
6th bit encodertype 8th Output Axis Type Empty: No option
B: 17-bit incremental encoder * X: smooth axis, without keyway | 1: With holding brake (DC24V)
F: 23-bit absolute encoder Y : With U- shaped keyway, with 2 : With oil seal
screw holes *
Z : with double round keyway and| 3 : With holding brake and oil
screw hole seal
4: With fan ™
5: With fan and brake
Special Specifications for the 10th
Posit

*1 : Non-standard variety, not recommended.

*2 : Some types may have double round keyways, but except for 130 Flange motor, key width and height with U The keyway is the same as
that of the chapter.

*3 :80 only Motors with flanges of 200mm and below are available.

*4 :0nly130 Motors with flanges of specifications above 3000 are available. No conventional products are available and need to be
customized.

IThe above 10 model factors of servo motors cannot be combined at will. Please refer to the selection guide or consult our

company.

15
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14
1.4.1

1.4.2

Confirm the matching model of the driver and motor

Servo drive and common motor specifications corresponding reference table

Servo Drives Servo Motor
Driver Model Supply size Motor Model Motor power| Rated speed |Rated torque
voltage
EA300E- OR9-1B SES04-005-30-2 OAYD 50w 3000rpm 0.16Nm
EA300E- 1R6-1B Single phase SIZE A SES04-0R1-30-2 DAYO 100W 3000rpm 0.32Nm
AC220V SES06-0R2-30-20BYO 200W 3000rpm 0.64Nm
EA300E- 2R5-1B SES06-0R4-30-20BYO 400W 3000rpm 1.28Nm
EA300E- 4R8-2B SES08-0R7-30-20BYO 750W 3000rpm 2.38Nm
Single-phase SIZE B SES08-1R0-30-2 oBYo 1000W 3000rpm 3.18Nm
EA300E- 6R2-2B or three- SER13-1R0-10-2 oBYo 1000W 1000rpm 9.55Nm
phase SER13-1R0-20- 20BYO 1000W 2000rpm 4.77Nm
AC220V SER13-1R0-30- 20BYD 1000W 3000rpm 3.18Nm
SER13-1R5-10-2 oBYo 1500w 1000rpm 14.32Nm
EA300E- 011-2B Three-phase SER13-1R5-20- 20BYO 1500W 2000rpm 7.16Nm
AC220V SER13-1R5-30-2 oBYo 1500w 3000rpm 4.77Nm
SER13-1R5-10-3 oBYo 1500w 1000rpm 14.32Nm
SIZE C SER13-1R5-20- 30BYD 1500W 2000rpm | 7.16Nm
EASO0E- 5R6-38 SER13-1R5-30- 30BYD 1500W 3000rpm | 4.77Nm
SES13-0R8-15-30BYO 850W 1500rpm 5.4Nm
SES13-1R3-15-30BYO 1300W 1500rpm 8.3Nm
EA300E- 8R5-38 Three-phase SER13-2R0-20- 30BYO 2000W 2000rpm 9.55Nm
AC380V SES13-1R8-15-30BYO 1800W 1500rpm 11.4Nm
SER13-3R0-20- 30BYDO 3000W 2000rpm 14.32Nm
EA300E- 013-3B SER13-3R0-30- 30BYD 3000W 3000rpm 9.55Nm
SES18-2R9-15-3FBY 2900W 1500rpm 19Nm
EA300E- 017-3B SES18-4R4-15-3FBY 4400W 1500rpm 28Nm
EA300E- 022-3B SIZE D SES18-5R5-15-3FBY 5500W 1500rpm 35Nm
EA300E- 028-3B SES18-7R5-15-3FBY 7500W 1500rpm 48Nm
EA300E- 038-3B SEC23-015-15-3FBY 15KW 1500rpm 95.5Nm
EA300E- 052-3B SIZEE SEC23-022-15-3FBY 22kW 1500rpm 140Nm
EA300E- 062-3B SEC23-029-15-3FBY 29kwW 1500rpm 185Nm
Please note that the encoder type used by the servo motor must be consistent with the
encoder type supported by the servo drive. The table only lists some commonly used servo
motors. Please consult our company for more specifications.
Encoder cable
Motor flange size Encoder Type Cable Model
- Serial incremental encoder A10-LS-A000-m ™
40780 Absolute encoder A10-LA-A000- m 2
. Serial incremental encoder A10-LS-H100-m/ A10-LS-H400- m
1107230 Absolute encoder A10-LA-H100-m/ A10-LA-H400-m 2

Note *1 : m Indicates the cable length in meters

Note *2 : The battery for the absolute encoder is installed on the cable. When the absolute encoder is used as an incremental encoder, a serial
incremental encoder cable can be used.

1.4.3 Motor power cable / brake cable

Motor power cable

Motor flange size

Motor power cable

Motor power belt brake (brake) cable

Brake cable (holding
brake )

40~80

A18-LM-A010-m ™

A10-LZ-A005- m

110~130

A10-LM-H120-m/A18-LM-H115- m

A10-LB-H120-m/A18-LB-H115- m

180(2.9~4.4KW)

A18-LM-M525-m ™

A18-LZ-H405- m

180(5.5~7.5KW)

A10-LM-M240- m

A18-LZ-H405-m

Note *1 : m Indicates the cable length in meters

Note *2 :For180 Flange2.9 and4.4KW Specifications motor, when equipped with brake, the motor power cable needs to select A10-LM-

M220- m

detail.

Our company only provides the above cables with odd lengths.
For motors with flange specifications of 200 and above, our company does not provide motor power cables.
If customers want to make cables by themselves, please read the instructions in Chapter 3 of this manual in
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Chapter 2 Installation
2.1 Precautions

Please pay special attention to the following:

B The cable between the servo drive and the servo motor should be kept loose and not tight. If the cable between the servo drive
and the servo motor is longer than 20 meters, please thicken the UVW cable and the encoder cable.

B When removing or installing the coupling on the motor shaft, it is strictly forbidden to hit it. Please use shrink-fit and
appropriate tools .

B When fixing the servo drive, the installation direction must be in accordance with the regulations and each fixing screw must be securely
tightened.

B Make sure the servo motor shaft is concentric with the equipment shaft to prevent radial stress during operation.

B The four fixing screws of the servo motor must be tightened according to the specified torque.

| In order to ensure a good cooling cycle effect, when installing the AC servo drive, there must be enough space between it and
adjacent objects and baffles (walls), otherwise it will cause an alarm.

B The servo drive must not be placed upside down during installation, and its air intake and exhaust holes must not be blocked,
otherwise an alarm will occur.

2.2 Storage environment conditions

Please place this product in its packaging box before installation. If the drive is not used temporarily, in order to ensure that the
product meets the warranty scope of our company and future maintenance, please pay attention to the following matters during

storage:
project describe
Storage -20 'C~+65C
temperature
Storage humidity | Relative humidity 0% t095 % without condensation
vibration 49m/s? or less
Shock 490m/s? or less

2.3 Installation environment conditions

2.3.1 EA300E Servo drive operating environment conditions:

project describe
Dust and gas It must be placed in a dust-free location and avoid using it in an
environment containing corrosive gases or liquids.
Ambient humidity Relative humidity 20%~90% (no condensation )
Ambient temperature |0°C~+45C
vibration 4.9 m/s?orless
Shock 19.6 m/s? or less
altitude 1000m , please use at a reduced rating if above 1000m
2.3.2 SER Series servo motor operating environment conditions
Item describe
humidity Relative humidity 20%~80% non-condensing
Ambient temperature|0°C ~+40°C
vibration 4.9m/s? below
altitude Below 1000m, please use derating above 1000m

] Do not use the motor in a closed environment. A closed environment will cause the motor to overheat and shorten its service life.
2.3.3 Other considerations

In addition to the above environmental conditions, whether it is the drive or the motor, please observe the following precautions
when selecting the installation location, otherwise the product may not meet the company's warranty scope and future maintenance:

[ ) Places without high-heat devices

Places free of water droplets, steam, dust and oily dust

Places without corrosive, flammable gases or liquids

A place without floating dust and metal particles

A sturdy place without vibration and electromagnetic noise interference.

2.4 Servo drive installation direction and space
For the dimensions and weight specifications of the servo drive and servo motor, please refer to Chapter 10.
2.4.1 method

Please ensure that the installation direction is perpendicular to the wall. Use natural convection or fans to cool the servo drive. Fix the servo drive firmly on the
installation surface through the mounting holes.

When installing, please place the front of the servo drive (the actual installation surface for the operator) facing the operator and make it perpendicular to the wall.

17
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2.4.2 cool down

To ensure air convection, please refer to Figure 2-1 and leave enough space around the servo drive.
In order to prevent the ambient temperature of the servo drive from being locally too high, the temperature inside the electric
cabinet must be kept uniform. Please be sure to install a cooling fan above the servo drive in the electric cabinet .

Air outlet Air outlet Air outlet Air outlet

7 |1 e 11 e 1 e[|} 222

50mm and above

SINEE  3sov
SINEE  amav SINEE  3sov SINEE  smow

— @ .
@ |- @ i o e
@ | & @ >
el A 4 i ®
@ |- ) g [::]
@ |- @ - )
@ e @ |- =)
@ | g )| ]
@ p i @ 2ir ® i
@[ o ®
@ | @ 8 ®
@ | - 4 Z
@ i ) s E g

@l G
w% <
' a | rm' 20mm
| — | above
50mm andlabove

mmH'

Air inlet Air inlet
Fgue2-1 Servo drive installation space

L

Air inlet

2.4.3 Grounding

Please make sure to ground the ground terminal, otherwise there may be a risk
of electric shock or interference causing malfunction. Please refer to the
instructions in Section 2.8
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2.5 Servo motor installation direction and space

2.5.1 Motor installation
SER series servo motors must be properly installed on a dry and solid platform. During installation, please maintain good ventilation and
heat dissipation circulation, and keep good grounding. For the motor's appearance size and weight specifications, please refer to
Chapter 10 Specifications.

2.5.2 Installation Diagram

Item describe
Anti-rust Please wipe clean the "rust preventive" on the shaft end of the servo motor before installation, and then do relevant
treatment |anti-rust treatment
® During the installation process, it is forbidden to hit the shaft end, otherwise the internal encoder will

be broken.
Encoder Note
[
([ ]
[
([ ]
[
([ ]
Pulley °
installation
® When installing a pulley on a servo motor shaft with a keyway, use a screw hole at the end of the shaft.
To install the pulley, first insert the stud into the screw hole of the shaft, use a washer on the coupling end
surface, and gradually lock the pulley with a nut.
® For a servo motor shaft with a keyway, use the screw hole at the end of the shaft to install. For a smooth
shaft without a keyway, use a wear coupling or similar method.
® When removing the pulley, use the pulley to remove it to prevent the bearing from being impacted.
® To ensure safety, a protective cover or similar device must be installed in the rotating area.
centering ®  When connecting to the machine, please use a coupliglg and keep the axis of the servo motor and the axis

of the machine in a straight line. The radial runout of/t upling should not be greater than 0.03mm. If

the centering is not sufficient, vibration-will accur, WHich may damage the bearings and encoders, etc.

Installation |®@ The servo motor can be installed i@the hqrideeiakor vertical direction. Do not install it in an inclined
direction direction, otherwise it may cause wear {

When using in a place where water drops are dripping, please use it after confirming the protection level of the
0il and Water [servo motor (except for the shaft penetration part). When using in a place where oil drops may drip onto the
Countermeasurishaft penetration part, please specify to use a servo motor with an oil seal.
es ® Usage conditions of servo motors with oil seals:

L] Make sure the oil level is lower than the lip of the oil seal when using.
(] Please use it in a state where the oil seal can maintain a good degree of oil splashing.
(] When installing the servo motor vertically upward, be careful not to let oil accumulate on the lip of

the oil seal.

Cable stress | Do not bend the wires excessively or apply tension to them, especially the encoder signal wire, which has a very
conditions |thin core wire of 0.14mm or 0.2mm, so do not stretch it too tight during wiring and use.

Regarding the connector, please note the following:

1.When connecting the connector, please confirm that there is no foreign matter such as garbage or metal
debris in the connector.

2.When connecting the connector to the servo motor, be sure to connect it from the servo motor main circuit
cable side first, and the ground wire of the main cable must be reliably connected. If the encoder cable side is
connected first, the encoder may generate an alarm due to the potential difference between PE.

3.When wiring, please confirm that the pin arrangement is correct.

IThe connector is made of resin or aluminum alloy. Do not apply impact to avoid damaging the connector.
4.When carrying the servo motor with the cable connected, be sure to hold the servo motor body. If you only
hold the cable for transportation, the connector may be damaged or the cable may be broken.

If you need to bend the cable, pay full attention during the wiring operation and do not apply pressure or
tension to the connector part, otherwise it may cfése damage to the connector or poor contact.

Connector
processing
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2.6 Circuit Breaker and Fuse Recommendations

If the driver is equipped with a leakage circuit breaker as a leakage alarm protection, in order to prevent the leakage circuit breaker
from malfunctioning, please select a model with a sensitivity current of more than 200mA and an action time of more than 0.1
seconds.

Please use a fast-blow fuse, and its rated current should be selected at about 1.5 times the drive

capacity. Strongly recommended: Use UL / CSA Acceptable fuses and circuit breakers.

2.7 Selection of brake resistor

When the output torque and speed of the motor are in opposite directions, energy will be transferred back to the driver from the load
end. This energy will be injected into the capacitor in the busbar, causing the voltage value of the busbar inside the driver to rise. The
amount of recharged energy depends on the inertia of the motor rotor and the load. If the system inertia is small, the recharged energy
may be absorbed by the capacitor inside the driver, but if the system inertia is large and exceeds the energy that the capacitor can
absorb, the voltage value may rise too high, causing the driver to shut down or even damage. Therefore, when the voltage rises to a
certain value, the recharged energy must be consumed by the braking resistor.

The following table 2-1 The rotor inertia of common servo motors and the absorption capacity of the internal capacitor of the EA300E drive are
listed, as well as the calculation formula for regenerative energy.

Tabde2-1 Common servo motor rotor inertia and regenerative energy that can be absorbed by capacitors

Driver Model Motor Rotor inertia Regenerative energy from n.o-Ioad Maximum regenerative
J( 10 “kg m?) rated speed to standstill energy of capacitor
Eo (joule) Ec ( joule)
EA300E- OR9-1B SES04-005-30-2 O AY 0.02 0.1 9.5
SES04-0R1-30-2 o AY 0.04 0.2 9.5
EA300E- 1R6-1B
SES06-0R2-30- 2 o BY 0.29 143 9.5
EA300E- 2R5-1B SES06-0R4-30- 2 o BY 0.58 2.87 19
EA30OE- 4R8-2B SES08-0R7-30- 2 o BY 1.56 7.71 20.2
EA300E- 6R2-2B SER13-1R0-20- 2 o BY 8.71 19.1 twenty four
EA300E- 011-2B SES13-0R8-15-2FBY 13.95 17.25 45.7
EA300E- 5R6-3B SES13-1R3-15-3FBY 19.95 24.66 314
EA300E- 8R5-3B SES13-1R8-15-3FBY 26.1 32.27 51.7
EA300E- 013-3B SES18-2R9-15-3FBY 46.0 56.87 51.7
EA300E- 017-3B SES18-4R4-15-3FBY 67.5 83.45 110.7
EA300E- 022-3B SES18-5R5-15-3FBY 89 110.0 110.7
EA300E- 028-3B SES18-7R5-15-3FBY 125 154.53 138.4
EA300E- 038-3B SEC23-015-15-3FBY 380 469.78 207.6
EA300E- 052-3B SEC23-022-15-3FBY 500 618.13 276.8
EA300E- 062-3B SEC23-029-15-3FBY 620 766.48 276.8
® Regeneration energy calculation formula: o J 2/182(j ) :rpm, generally the rated speed of the motor
The motor rotor inertia of a servo motor with a holding brake is very similar to that of a servo motor without a brake and can be
considered the same.

Built-in brake resistor

Some specifications of EA300E The series drivers contain a brake resistor, which is suitable for general load inertia conditions. Table 2-2 For
EA300E Series built-in brake resistor

specifications.

2.7.1

Table2-2 EA300E The minimum resistance of the driver's built-in brake resistor and the allowable external brake resistor

. Built-in brake resistor Built-in brake resistor Minimum allowable
Driver Model — .
specifications to handle resistance value of external

Resistance value (P8-10 ) Capacity (P8-11)| regenerative capacity | braking resistor
EA300E- OR9-1B none none none 50Q
EA300E- 1R6-1B none none none 500
EA300E- 2R5-1B none none none 500
EA300E- 4R8-2B 50Q 100w 50W 40Q
EA300E- 6R2-2B 50Q 100W 50w 40Q
EA300E- 011-2B 50Q 100w 50W 40Q
EA300E- 5R6-3B 50Q 100w 50W 50Q
EA300E- 8R5-3B 50Q 100w 50W 50Q
EA300E- 013-3B 50Q 100w 50W 450
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EA300E- 017-3B none none none 30Q
EA300E- 022-3B none none none 300
EA300E- 028-3B none none none 250
EA300E- 038-3B none none none 10Q
EA300E- 052-3B none none none 10Q
EA300E- 062-3B none none none 10Q
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2.7.2  Calculation of external braking resistor capacity

B When the regenerative capacity exceeds that which the built-in brake resistor can handle (for example, when an alarm occurs 8) & /1,
an external brake resistor should be used .

| N times the motor rotor inertia , the regenerative energy is N¥*Eo when the motor is braked from rated speed to 0, and the action
cycleisT(s), then

. 2( x o-
Power of brake resistor= =—2— E,E  PleaseseeTable2-1.
)

273 Precautions when using an
external braking resistor

[ | P + and C terminals of the driver . At the same time, the short-circuit sheet installed on the P+ and D terminals must be
removed to make the P and D terminals in an open circuit state.

B The resistance of the external braking resistor cannot be less than that listed in Table 2-2, otherwise the drive may be damaged.

u Please correctly set the resistance value and capacity of the external braking resistor used in the function parameters of the drive,
otherwise it will affect the execution of this function.
(] P8-10 (brake resistor value), P8-11 (brake resistor power), P8-13 (brake resistor derating percentage) .

| In natural environment, when the regenerative capacity (average value) that the brake resistor can handle is used at the rated
capacity, the temperature of the resistor will rise to above 120 ‘C (under continuous braking ) For safety reasons, please use
forced cooling to reduce the temperature of the brake resistor; or it is recommended to use a brake resistor with a thermal switch.

- 1. The resistance of the external braking resistor should not be less than that specified in Table 2-2, otherwise the driver may be damaged.

2. When using an external braking resistor, if the short-circuit between P and D is not removed, the driver may be damaged
For the load characteristics of the brake resistor, please consult the manufacturer.

2.8 Anti-interference measures

irnportant Since the servo unit is an industrial device, no radio interference prevention measures are taken.

Since the main circuit of the servo unit uses high-speed switching devices, its peripheral devices may be affected by the electromagnetic
noise generated by the switching devices during the switching process. When using it near a residence or in other places where radio
interference is a concern, please take measures to prevent noise interference.

The servo drive has a built-in microprocessor and may be affected by electromagnetic noise from peripheral devices of the drive.

To suppress noise interference between the servo drive and peripheral equipment, the following anti-electromagnetic noise measures can

be taken as needed.

[ ] Place the input command device and electromagnetic noise filter as close to the servo drive as possible.

[ ] Be sure to install a surge absorber on the coil of a relay, solenoid, or electromagnetic contactor.

® Do not put the following cables into the same conduit or duct, and do not bundle them together. In addition, keep 30cm apart when
wiring. The interval above.
| Main circuit cables and input and output signal cables.
| Main circuit cable and encoder cable.

® Do not use the same power supply as an EDM machine, electric welder, high-frequency induction furnace, etc. Even if it is not the
same power supply, if there is a high-frequency generator nearby, please connect a noise filter to the input side of the main circuit
power cable and the control power cable. Please refer to Section 2.8.1 for the method of connecting the noise filter .

(] Please perform proper grounding.

2.8.1 Noise Filters ( EMI Filters
All electronic devices (including servo drives) will generate some high-frequency or low-frequency noise during normal operation, which
will interfere with the surrounding environment through conduction or radiation.
If it can be matched with appropriate EMI Filters ( EMI Filter ) and the correct installation method will minimize interference.
Servo Drives and EMI When installing the filter, provided that the installation and wiring are carried out in accordance with the
instructions in the user manual, we can be sure that it meets the following specifications:
1. EN61000-6-4 ( 2001)
2. EN61800-3 (2004 ) PDS of category C2
3. EN55011+A2 (2007 ) Class A Group 1
The following is a wiring example
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AC220/
AC380
\

Note: Please use a wire with a diameter of 1.5 mm2 ° ™" (copper braided wire is best ) for the grounding wire.

[ filter

McCB

Noise

Upper control device

Ground busbar
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2.8.2 Noise Filters ( EMI Filter ) Installation Notes:
To ensure EMI Filters ( EMI Filter ) can play the greatest role in suppressing servo drive interference. In addition, the servo drive must be
installed and
In addition to wiring, the following points should be noted:

1)
2)
3)

4)

5)
6)

Servo Drives and EMI The filter must be mounted on the same well-grounded metal plane.

Keep all wiring as short as possible.

Servo Drives and EMI The metal shell of the filter must be reliably connected to the metal plane, and the contact area between the
two should be as large as possible.

The input and output wiring of the noise filter should be arranged separately. Do not put them in the same conduit or wire duct, and
do not bundle them together.

The ground wire of the noise filter is arranged separately from the output wiring.

The ground wire of the noise filter should be connected to the ground busbar separately and not shared with other ground wires.

2.8.3 Selection of motor wire and installation precautions
Whether the motor line is selected and installed correctly is related to the EMI filter ( EMI Filter ) can play the greatest interference
suppression effect. Please note the following points:

1
2)
3)

Use cables with isolated copper mesh (preferably with double isolation layers )

The isolated copper mesh at both ends of the motor wire must be grounded with the shortest distance and maximum contact area.
The connection method between the motor line isolation copper mesh and the metal plane must be correct. The isolation copper
mesh at both ends should be fixed to the metal plane using a U- shaped metal piping bracket.

2.8.4 Grounding
Please follow the following instructions for grounding. Proper grounding can prevent malfunctions caused by electromagnetic interference.

Must be single point grounded
The grounding resistance should be less than 100 Q .
When the servo motor and the machine are insulated from each other, ground the servo motor directly.

PEof servo motor The terminal must be connected to the ground terminal of the servo drive.@connected .

Servo drive ground terminal WD must be grounded .
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Chapter 3 Wiring

3.1 Peripheral device connection

power supply

Single / three-phase
AC220V three-phase
AC380V

breaker HBH
Used to protect the
power line and cut off

the power supply when

Servo drive and PC communication cable
overcurrent occurs

(A10-T0-2.0)

s

EMI Filters

Install a noise filter to
prevent external
interference from the

L] L]

power line
@
Electromagnetic contactor @
Connect / disconnect the servo (&) ] ﬁ: EtherCAT multi-machine parallel communication
drive power supply. Please @ cable
install a surge suppressor uc E ﬁ: ( A10- TA-
when using @ g
@ |o 5|
<IN ] | 3
L1 5|
E o 5 E ct to the host computer with Category 5e
— @ | X double-shielded cable
5| cf
£ @ [° E T4-3.0)
Braking resistor (&3] L)
When  the built-in t @ | o
braking resistor and bus Note 1 o ® R
; @) §
capacitance are
insufficient, the P+ and C @ 2 Servo drive

control cable
(user-prepared)

terminals are connected
to an external braking

resistor. 0
CHARGE
Servo motor encoder cable
P . 23-bit absolute encoder A10-LA-XXX- XX)
ower SyStem groundlng '17-bitincremental encoder A10-LS-XXX- XX)
indicator
1

Brake power supply Servo motor power
DC24V power supply, cable
used when the servo ( A18-LM-XXX:

motor has a brake

Electromagnetic
contactor

Open / Close the brake power Servo motor brake c3 .

supply . ( AL8-LZ-XXX- XX
ot

e2 by the servo drive brake control
signal

The signal is controlled by the
intermediate relay

Note:

1)  Theservo drive is directly connected to the industrial power supply without using a transformer or other power isolation. To prevent
cross electric shock accidents in the servo system,

Use fuses or circuit breakers for wiring.

2) ltis strictly forbidden to install an electromagnetic contactor between the driver and the motor, as this will cause damage to the
driver.

3)  When connecting external control power and holding brake power, please pay attention to the power capacity, especially when
powering several drivers or holding brakes at the same time. Insufficient power capacity will lead to insufficient power supply
current and damage to the driver or holding brake. Please note that the holding brake power supply is 24V A DC power supply
whose capacity should meet the power requirements of the holding brake. For the power of the holding brake, please refer to
the instructions of the servo motor.
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4)  Confirm the servo motor output U, V, W The terminal phase sequence wiring is correct. Incorrect wiring may cause the motor
to not rotate or rotate randomly, which may cause an alarm or even damage the motor.

5)  When using an external braking resistor, connect P+ and D The end is open circuit, and the external braking resistor should be connected
to P+, CIf you use the internal braking resistor, you need to connect P+ and D The terminals are short-circuited and P+, C End
open circuit ( refer to Section 2.7 )

6) Insingle-phase 220V When wiring, the main power supply terminals are L1 and L2 , and the empty L3 Do not connect wires to the terminals.

7)  The electromagnetic contactor of the holding brake should be controlled by the DO Terminal control, and pay attention to the allowable
voltage and current of the DO terminal.
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3.2 Main circuit terminal wiring

The main circuit (power part) terminal arrangement and screw size are shown below.

EA300E-ORS-1B
EA300E-1R6-1B

EA300E-4R8-2B

EA300E- 011-2B
EA300E-5R6-3B

EA300E-017-3B
EA300E-022-3B

o EA300E- 6R2-2B EA300E-8R5-3B vl ”. Main circuit terminal
EASOOE- 2R5-1B EA300E- 013-3B FASO0F- 02838 TR Screw size Tightening
torque
EA300E-OR9-1B
e —— L1C @D Lic EA300E-1R6-1B none .
el O O tel O O EA300E-2R5-1B
2ol OO e oo @D e @) e || Easo0esrsm [ _
uloo uloo L1 ED) L1 EA300E-011-2B
EA300E-5R6-3B
L2 O L2 TN 7N M4 2.5N.m
© oo L2 @D L2 EA300E-8R5-38
elOC0O BlLO 0 N EA300E-013-3B
el OO oloDO ED @D EA300E-017-38
O\ N EA300E-022-38 M4 2.5N.m
cloo S fels o @ e
vono p1o0 P+ @) P+ Specifications P_E ground.termh?al
clono Screw size Tightening
viOO . D ED c torque
wiOO vl OO g g EA300E-0R9-1B
o0 C DE EA300E-1R6-1B M4 2.5N.m
v N N EA300E-2R5-1B
@ wloo v E v EA300E-4R8-2B v YN
/TN 770N EA300E-6R2-2B ~Nm
© v D w EA300E-011-2B
) A EA300E-5R6-3B
" © EA300E-8R5-3B M4 2.5Nm
@ P EA300E-013-3B
@ EA300E-017-3B
EA300E-022-3B M4 2.5N.m
EA300E-028-3B

EA300E-038-3B
EA300E-052-3B
EA300E- 062-3B

@ @ @ @ @ bri Main circuit terminal
S rlve_.r. . Screw size Tightening
pecifications torque
EA300E- 038-3B
P+ Ll L2 L3 C EA300E- 052-3B | Wiring frame 3.5Nm
EA300E- 062-3B

PE Ground terminal

Driver S : Tiehteni
Specifications crew size ightening
torque
@ @ EA300E- 038-3B
= U = EA300E- 052-38 M5 3Nm
AN 7\ EA300E- 062-3B
@ @
@ @ @ @ The main circuit cable does not require cold-pressed

terminals, and the stripping length is 19mm .
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3.21

main circuit (strong
current) terminals

Table3-1 Description of the main circuit terminals of the servo drive

Terminal Terminal name Terminal Function
marking
. Input single-phase voltage consistent with the main circuit power level
He, Lac control powerinPUt | £A300€-038 , 052 , 062 Specifications do not have this terminal
EA300E- OR9-1B
EA300E- 1R6-1B L1, L2 Singlephase220V enter
EA300E- 2R5-1B
EA300E- 4R8-2B L1, L2 Singlephase220V enter
EA300E- 6R2-2B orL1, L2, L3 Threephase220V Power Input
EA300E- 010-2B L1, L2, L3 Threephase220V power input
Main circuit AC
L1,L2,L3 . . EA300E- 5R6-3B
power input terminal EA300E- 8R5-3B
EA300E- 013-3B
EA300E- 017-3B
EA300E- 022-3B Three-phase380V Power Input
EA300E- 028-3B
EA300E- 038-3B
EA300E- 052-3B
EA300E- 062-3B
DefaultP+, D If the braking capacity is insufficient, please connect P+ and D
External brake Openthe circuit between P + and C, and connect an external braking
Pt D C resistor resistor between P+ and C. Please purchase the external braking resistor
connection separately.
terminal ( EA300E-OR9, 1R6, 2R5, 017,022,028, 038, 052, 062 Specification No D
Terminal block, no shorting wire )
P+ . S Common DC bus The DC bus terminals of the servo drive can share the bus when multiple
terminal machines are connected in parallel.
u,v,w Servo motor connection |Servo motor connection terminals and motor U, V, W are connected.
terminals
&) PE Grounding Two grounding terminals are connected to the power supply and motor

grounding terminals.
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3.2.2 Power Wiring
The servo drive power supply wiring method is divided into single-phase and three-phase. Single-phase is only allowed to be used for
output current 6.2A And the following models.
®  Single-phase power wiring method (applicable to drivers with rated output current of 6.2A and below )
L1C
MCCB MC L2C
("\Ij EMI "I/ L1 U ¢
] filter -
Single Phase T L2 Ve
AC220V = al3 servo We
ey ra  OFF ON MC PE
MC @ 1
P+ ¢ -
e 1
ALM+ D e I
DC H
24V ALM- C g
Figure 3-1 Single-phase power supply wiring diagram
®  Three-phase power wiring method (applicable to drivers with rated output current of 4.8A to 28A)
L1C
MccB MC L2C
Three - T — ~'|r’ L1 U ¢
phase | EMI |
AC220V / ! filter /r @L2 servo \a
AC380V — - L3 W
T
Emerge
s pa  OFF ON MC PE E
5] —1
P+ & -
RA i
ALM+ D ¢ i
DC T
24V ALM- Co----

Figure 3-2 Three-phase power supply wiring diagram (4.8~28A specifications )

1. If you do not want to cut off the main circuit power supply when an alarm occurs, there is no need to use the RA relay.
2. LiCand L2C do not need to use external power supply, but can be connected to P+ and - terminals respectively (no need to

distinguish polarity) .
®  Three-phase power wiring method (for rated output current 38A and above )
MCCB MC
Three-phase ] ,r L1 U ¢
AC380V ! EMI -
U filver : L2 VS ('VD
— ~~—=13 servo WS
s ma  OFF ON MG PE [!—’
I TMC [S] —1
RA P+ GD——-:
L ALM+ n
DC i
24V QB ALM- C -
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3.23 Power on timing diagram

L. No power power
Control circuit power supply
Main circuit power supply No power power
" Delay 1.5
N ready
Servo ready output N s
ot real
(S- RDY) v
|
Servo enable signal : -
) _— vali .
(S-ON signal) invalid : invalid
|
Servo Enable Enable invalid Enable valid Enable
(S- ON) invalid
I
Servo motor excitation Motor power Motor not
Motor not powered owered
N
s I
‘\ Delay P0-16 time |
Position/spe ) Accepting
/ P Not accepting command Not accepting
ed/ torql;'je command command
comman

Figure 3-4 Power-on
Sequence Diagram For power connection, please refer to Figure 3-1 , Figure 3-2

and Figure 3-3, and connect the power in the following order:

1)  L1C, L2C of control circuit It must be turned on before or at the same time as the main circuit power supply. If only the control
circuit power supply is turned on, the servo ready signal ( S-RDY ) will not be effective.

2) (three-phasetoll, L2, L3, single-phaseto L1, L2) through the electromagnetic contactor .

3)  After the main circuit power is turned on, there is a delay of about 1.5 seconds, and the servo ready signal ( SRDY ) is valid. At this
time, the servo enable ( S-ON ) signal can be received. After the servo enable signal is detected to be valid, the motor is excited
and in the running state. If the servo enable is detected to be invalid or there is an alarm, the driver output is turned off and the
motor is in a free state.

4)  When the servo enable is turned on together with the power supply, the motor is energized after approximately 1.5 seconds.

5)  Frequent on and off of the main circuit power supply may damage the soft start circuit and the energy consumption braking circuit.
The on and off frequency should be limited to 5 per hour. times, 30 per day Second-rate
If the drive unit or motor is overheated, after eliminating the alarm cause, it will take 30 seconds . Allow to cool down for minutes
before reconnecting to the power source.

6)  Never connect the input power line to the output terminals U,V , W, as this will damage the servo drive.

7)  Itis absolutely forbidden to connect the brake resistor to the DC bus P+ ,eterminals, otherwise it may cause a fire .
8)  CHARGE indicator on the servo drive panel is off before performing inspection operations.

324 Specifications of motor

power cable connector Table3-2 Terminals for connecting motor power cables to servo motors

Connector shape and model Terminal pinout Motor flange

a @: 4PIN Amp connector (without brake )
D]]: ]D Pin Number]  Function 40
‘:[I:I:[ @’@r Definition 60
———— 1 U 80
\% 86
Housing Model: 172159-1 TE MATE-N- LOCK 3 w

Plug spring model: 170362-1 TE MATE-N- LOCK

Pin Number|  Function
1
O A Definition
twenty  three
1 I:]JE 110
O4 3 v 130 ( SER series )

Aviation plug (without brake )

Model: YD28K4TS
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Connector shape and model Terminal pinout Motor flange
Aviation plug (including
brake )
Pin Function
Number Definition
1 PE 110
2 U 130 ( SER series )
3 \
4 w
Model: YD28K7TS 5 24V (brake )
6 0V (brake)
7 null
A D Pin Function
O O Number | Definition
A U
B \Y
B C C W 130 ( SES series )
O O D PE 180 ( SES series )
Model: MS3108A32-17S Aviation plug
MS3108A18-10S
MS3108A22-22S
200
Barrier Terminal Blocks 220
230
266

—

For40, 60, 80, 86 The motor with flange brake has an independent 2P brake power supply Amp plug, no need to distinguish polarity.
2. ForSES Series motors with brakes, the brake power supply uses a CM10-SP2S-MD Plug, no polarity required.
3. The graphics drawn in the table are the cable ends.

325 Recommended

specifications of main Tabl e3-3 Recommended specifications of main circuit connection cables
circuit connection cables
Driver Model L1C, L2C L1,L2,L3 U, vV, W P+, C PE
EA300E- OR9-1B 0.5mm ? 0.5mm ? 0.5mm ? 1.0mm ?
EA300E- 1R6-1B 0.75mm 2 0.75mm 2 0.75mm 2 1.0mm ?
EA300E- 2R5-1B
EA300E- 4R8-2B 1.0mm?2 1.0mm? 1.0mm?
EA300E- 6R2-2B
EA300E- 011-2B 0.5mm 2 2.5mm 2 2.5mm 2 2.5mm 2
EA300E- 5R6-3B 1.5mm 2 1.5mm? 1.5mm? 2.5mm?
EA300E- 8R5-3B above
2.5mm? 2.5mm? 2.5mm 2
EA300E- 013-3B
EA300E- 017-3B ) ) )
EA300E-022-3B 4.0mm 4.0mm 2.5mm
EA300E- 028-3B 6.0mm 2 6.0mm 2 4.0mm?
EA300E- 038-3B 10.0mm 2 10.0mm 2 6.0mm ? ,
EA300E- 052-3B none 16.0mm 2 16.0mm?2 6.0mm ? 10mm
EA300E- 062-38 25.0mm 2 25.0mm 2 6.0mm? above

P+, C are the wires connected to the brake resistor. The recommended specifications are calculated based on a 30% brake utilization
rate. In actual applications, please adjust according to the actual working conditions. For example, if the vehicle is dragged at a high
speed for a long time, you need to choose a cable with a specification larger than the recommended value.
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3.3 CN5 Encoder signal terminal

CNS5 Itis the encoder signal terminal, which is a DB15 socket. Its location is shown in Figure 3-5 :

SINEE 3sov
Lic \
&&Jﬂg . A Ilg 60
Iﬂ i v A {] i 10 10
co g g
g A |- E 7O
85 ﬂ & [‘ﬂ . 20 120
coll 2 |f o El
ool||fz) o 80
oo 1
oo o : 30 30
oo N 90
oojfe v 40 140
O&“ = ! o 100
50 150
@ @ CNEEGE G
&8l k1 /
SIZEA/B SIZE C/D

Fgure3-5 CNS5 Terminal location

3.3.1 Definition of encoder terminals on the driver side

6
\
SD+ ! —O O— 1
e B®
2 i,
o o |2
8 !
so- —+—0 O—-B
0
x_4 _‘C] ('\ 4
N 2+—C
Encoder power suppiy 5vC O——215x
w Indicates that the % Shielding
terminal is
suspended, do not mesh
connect connecte
d to metal
housing

CN5 17/23 bit encoder terminal definition

Fgue3-6 CN5 Terminal pinout

9
ol o ey
\(, |58 D DD D s 1 ] =
010 dijﬁﬂzﬁl p) 50 6 I )
516 DD D> > D1 [
S il Y

Fgure3-7 CN5 Terminal welding pin layout
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332

vi.

Definition of servo motor side encoder terminal

4 on the servo motor side Encoder terminals in various shapes

TE 172161-1 YD28K15TS CM10-SP10S-MD
I 20 0Ot
Connectors @@ [©) 0 0 03
type @G Yooo0o00°
QEE 150 O Ol
Signal Pin Number Signal Pin Number ; Signal Pin Number
5V T F5V Z [ ¥5V 4
GND Z GND 3 I GND 9
17/23bit Serial SD+ 5 SD+ 7 [ SD+ 1
Encoder SD- 9 SD- 7 [ SD- 2 Encoder wiring
VD+ 3 VD+ 14 [ VD+ 6 pretautions:
VD- 7 VD- 15 [ VD- 5
PE 9 PE 1 PE 10
Note: The figures in the table are when looking toward the motor side.,

Please make sure that the shielding layer on the drive side and the motor side is reliably grounded, otherwise it will cause the drive alarm.

Please make sure that the differential signal corresponds to the two twisted wires in the connection cable. For example, SD+ and SD- are a set of
differential signals and a pair of twisted wires should be used.

When a serial incremental encoder is selected, there are noVD+an d VD- signals ( VD+ and VD- are the positive and negative terminals of the
battery )

Use 17/23bit For serial encoders, the wire length is 5 For meters or less, please use a cross-sectlonal area of 0.2 ™2 If more than 5 Meter,
every additional 1 m, the cross-sectional area of the wire core should be increased by 0.05 ™

shield layer than the above description, please note. When using an absolute encoder,

- The encoder cable provided by our company has a different connection method for the

please use a 3.6V disposable lithium battery of ER14505 specification .
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3.4 CN4 Control signal terminal

CN4 The signal terminal provides the signal required to connect to the host controller, using DB44 socket:

//—? m
— CT'D I |
SINEE 220v SINEE =smov = . 2
o ) =
e} =
) P O
Etherea =" Ethercsfie= o |7 i
—— rw Lic —J -« = = = -
Al @ |- A =l :
Lo =
ﬂ% v A EE g Bl gy il
- N © = = =
o e L2 & © <17 -1 ¢
coll d): | il el
cd[ZTE e IS — 8 E> — &2
el Pr 2| < = =5 =
cdl|l; o >l 2 51— ¢
coll||zE|| _ S S — 5=
: c HH o o N * Z
cq||: i “ e | T 2 i
CcO H v %; — o — & %
D @ ‘c_+} Vv N — < 2
=e @ |3 s
CHARGE =] ke s ] ke "o | T
el 5 IR N
© o @) @ s 2 [
CHARGE @ (@2}
et Rl g
% |
SIZE A/B SIZE C/D

‘
.

Feure3-7 Driver control circuit terminal position and pin assignment diagram

3.4.1 Control signal terminal plug pin layout

Signal name Pin number Default functionality
DI1 5 P-OT Forward drive disabled
DI2 20 N- OT Reverse drive prohibited
DI3 4 OPRG Origin return detection signal
Digital D4 19 |ALM-RST Alarm reset
Input DIS 3 GAIN- SEL Gain switching
DI6 18 J- SEL Inertia ratio switching
DI7 2 P- CLR Pulse deviation counter cleared
DI8 17 INHIBIT Pulse Disable
COM+ twenty one |Digital input common positive terminal ( 12~24V)
Internal 24V Power supply, voltage range +20V ~ 26V,
power 2 25/40 maximum output current
supply 200mA .
com 7/22/36 |Intemal24V Power ground; digital input common negative
terminal
DO1 8 S- RDY+ Servo is ready to receive S-ON The signal
DO1- 37 S- RDY- state is on
DO2 twenty three | BK+ .
Digital D02 38 BK- Brake control signal
Output DO3 9 COIN+ o
Position arrival signal
DO3- 39 COIN-
DO4 twenty four |ALM+ .
Conductive when an alarm occurs
DO4- 10 ALM-

34



EA300E Series EtherCAT Servo Drive Manual

V100

3.4.2 Digital input ( DI ) function definition table

Settings name Function describe Trigger Operation
Name method Mode
0 Disabled Invalid terminal
1 reserve
ON - resets the resettable alarm when .
2 ALM- RST Alarm reset o Edge Trigger PST
the abnormal condition has been
resolved
3~11 |reserve
12 INHIBIT Pulse Disable ON- proh@t position Level P
command input OFF- .
trigger
allow position command
input
. ON- Forward drive is
13 P-OT Forward drive hibited Level PST
disabled prohibited OFF- trigger
Forward drive is
allowed
. ON- reverse drive is
14 N- OT Reverse drive hibited OFF Level PST
prohibited pronibite . trigger
reverse drive is
allowed
. o ON - switch to the
15 GAIN- SEL Gain switching ) Level P
second gain OFF - use .
trigger
the first gain
1 EL Inertia rati ON- Load inertia ratio 2 efficient Level ST
6 -5 nertia ratio OFF- Load inertia ratio 1 efficient eve S
switching trigger
17~21 [reserve
External (origin Rising edge: External
twenty ORGP | o ( gt) P gt & iy Edge PST
two etector inpu etector is valid Falling Trigger
edge: External detector is
invalid
twenty SHOM Origin return start  |OFF = ON : Start the origin return Edge PST
three signal function Trigger
twent T2 External tor limit ON : External torque limit enabled Level PST
wenty xternattorque imit| e . External torque limit disabled .eve
four trigger
ON : Emergency stop
E St Level
25 EMGS mergency Stop OFF : No function gve PST
trigger
Rising edge: latch position ( 0X60BA
45 | TouchProbel |Probel (FixedDI7) ne ece position ( )1 Edge PST
Falling edge: latch position ( 0X60BB ) .
Trigger
6 TouchProbe2 |Probe2 ( FixedDIS ) R|5|r1g edge: latch pos@gn ( 0X60BC) Edge PST
Falling edge: latch position ( 0X60BD ) .
Trigger
3.4.3 Digital output ( DO ) function definition table
Settings name Function Name describe Operation
Mode
0 Disable |Invalid terminal
Valid : Servo is ready and can receive S-ON
1 S- RDY Servo ready . . PST
command. Invalid : Servo is not ready and
does not receive S-ON command.
instruction
5 BK Brake control Valid - release the PST
holding brake. Invalid -
close the holding
brake.
. Valid - the motor is
3 TGON Motor rotation . . PST
rotating. Invalid -
the motor stops
rotating.
Valid - the motor speed
4 ZERO Motor zero speed | . PST
is zero. Invalid - the
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motor speed is not
zero.

V_CLS

Speed arrival

Valid: The actual motor speed reaches or exceeds P2-08
Setting value

V-CMP

Consistent speed

Valid: During speed control, the absolute value of the
difference between the actual motor speed and
the speed command value is less than the setting
value of P2-09.

PNEAR

Location close to

Valid: In position control mode, the number of position
deviation pulses is less than the setting value of
positioning approach width P1-23

COIN

Location Arrival

Valid: In position control mode, the number of position
deviation pulses is less than the setting value of
positioning completion width P1-24

C-LT

Torque limit signal

Valid - Motor torque is
limited. Invalid - Motor
torque is not limited.

PS

10

V-LT

Speed limit signal

Valid - Motor speed is
limited. Invalid - Motor
speed is not limited.

11

WARN

Warning Output

Valid: A warning event occurred

PST

12

ALM

Alarm output

Valid: An alarm event has occurred

PST

13

T-cmp

Torque arrival
signal

Valid: The motor output torque
reaches the set value. Invalid: The
motor output torque does not reach
the set value.

14

Home

Origin return signal

Valid: Return to origin completed
Invalid: Origin return has not been completed

PST
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3.4.4 Digital input terminal wiring

EA300E The digital ( DI)inputterminal of the series servo drive adopts a full-bridge rectifier circuit. The current flowing through
the terminal can be positive (NPN mode ), you can also
is inverted (PNP mode ) .

Taking DI1 as an example, the interface circuits of DI1 to DI8 are the same.
1) When the upper device is a relay output:

Use servo internal 24V power supply

Use external 24V power supply
Not using single power
servo servo P
+24V 25 +24V 25 l/ \\ +24V 25
COMH+] 21 COM+ | 21 VL COM+] 21
7k DC24V 7k it
DIl | 5 : :" DIl | 5 7 LPEN oy
} 47K 4.7K 4.7K
COM | 7 E} Relay 7 } Relay 7
Relay : COMT_% comT ><

Feure3-9 Wiring of digital input terminals when the host device is relay output

This manual assumes the following:

»  COM terminalusespin7 , and users can also use pin 22/36 .
»  GND terminalusespin 14 , and users can also use pin29

» Theinternal +24V of the servo usespin25 , and users canalso use pin40

2)  When the upper device is NPN open collector output:
?SB’&g”"er with servo internal 24V power Servo drive with external 24V power supply
I .
NPN input 24V NPN input 124V
24V 25 +24V Powelr Supply| 25
COM+ 121 com+| 21
A —
o A
DIT L5 — Z#Z DC24V L 5 4
{ 4. 7K —_ — 4.
CoM | 7
NPN T 1 NPN T
COM
Feure3-10 (a ) The upper deviceis NPN Digital input terminal wiring for open collector output
3)

When the upper device is a PNP open collector output:

Servo driver With internal 24V power supply

Servo driver withexternal 24V power supply
PNP input Y PNP input 4y
+24V 25 +24V 25
Power
COM+ Iz1 Suppl twenty dne
PN
A DC24Vv A
G- -
—{ 1 —{_}
4.7K I MR
+
coM |7
COM

Feure3-10 (b ) The upper device is a collector PNP Digital input terminal wiring for open output
1.

When using an external power supply, make sure 24V and Keep the COM+ terminals open,Not supported PNP and NPN Input mix
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3.4.5 Digital output terminal wiring

DO1 For example, DO1 to DO4 The interface circuit is the same.

1) When the upper device is a relay input

Using internal power supply Using external power supply
C5V 24V
25 DC5V~24V
le
— relay servo S

8 D01 Relay not

Freewheeling onnected

diode

‘Wrong polarity

>< NPNT 37 | por-
” X
picture3-11(a) When the host device is a relay inputDO Terminal correct wiring diagram3-11(b) When the host device is a relay

inputDO Terminal wiring error

- When the upper device is a relay input, please be sure to connect a freewheeling diode, otherwise the DO may be damaged.
powt

2)  When the upper device is an optocoupler input

Using internal power supply Using external Using internal power supply Using external power supply

DC5V~24V
Current limfting
esistor not ¢onnected

power supply

DC5V™24

External power
sround

picture3-12 ( a ) Correct wiring diagram for digital output terminals when the upper device is optocoupler input ~ 3-12 ( b ) Incorrect wiring of
digital output terminals when the host device is optocoupler input

The maximum allowable voltage and current capacity of the internal optocoupler output circuit of the servo drive are as follows:

»  Voltage: DC30V (max)

»  Current: DC50mA ( max)

»  If driving an inductive load (such as a relay or contactor ), a surge voltage absorption circuit should be installed; such as : RC
absorption circuit ( note that its leakage current should be less than the holding current of the controlled contactor or relay ) varistor,
or freewheeling diode (used in DC electromagnetic circuits, be sure to pay attention to the polarity when installing ) The components
of the absorption circuit should be installed close to the two ends of the coil of the relay or contactor.
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3.5 CN2,CN3 EtherCAT Communication terminal wiring

3.5.1 Installation and connection
EtherCAT The network is generally composed of a master station ( suchas IPC) and a series of slave stations (such as servo controllers, bus
terminals, etc. ) . From the station
Two standard Ethernet ports, one input and one output.

3.5.2 Topology
Generally, a linear topology connection is used, as shown below:

ol M1 ) Mbn
T 8 1 8 T 8 1 8 1 8 1 8
] ] (] C || (] (] C 1|3 ] ] (]
| } IN I OUT ! N I OUT l IN
3.5.3 EtherCAT Connector Specifications
Electrical characteristics: According to IEEE802.3 standard
Connector structure: RJ45 8 - pnmodular connector ( accordingto1SO8877 )
Table3-5 RJ45 Pin Description
CN3 CN2
EtherCAT IN EtherCAT OUT Function
Signal name Pin number Signal name Pin number
TD+ 1 TD+ 1 Send Data + |:|
D- 2 - 2 Send Data - !
RD+ 3 RD+ 3 Receive Data +
- 4 - 4
Not used
- 5 - 5 18
RD- 6 RD- 6 Receiving Data - |:|
. ! . ! Not used
- 8 - 8
FG Connector cover FG Connector cover Protective grounding

3.5.4 EtherCAT Communication cable specifications

®  Category5Se(inclusive) and above, shielded Ethernet cable.

»  Using cables with shielded networks can enhance the system's anti-interference capabilities;

» ___ When multiple drives are connected in series, the maximum distance between each drive is 30 rice;

3.6 CN1 RS232 communication terminal

CN1 terminal signal description is as follows:

Tabe3-6 RS$232 communication terminal definition

Signal name |Pin number Function Terminal pinout
RS232- TXD 1 RS232 Signal sending end
RS232- RXD 2 RS232 Signal receiving end @ @ I —
I Z
GND 3 RS232 Communication signal @e@ 109
reference ground one
reserve 4 Cannot be connected to any
signal line

- T the host computer is not equipped with a serial port, you can use a serial port to USB conversion module for conversion
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3.7 Holding brake

When the motor is used to drive a vertical axis or in similar situations (such as external force), a motor with a holding brake is required to
prevent the moving parts from moving due to gravity or external force when the power is off.

1.  The holding brake is only used to keep the motor stationary and should never be used to stop the motor.
2. When a motor with a holding brake is running, the brake may make a clicking sound, which has no functional impact.

The holding brake requires an external 24V supply The wiring diagram of power supply, brake signal and brake power supply is as shown

below:
L N
L1C ’_LH
+24V

MCCB MG L2C L= 1
| (lf’ L1 x
1 EMI I DO2 is set to DO2+ \
| - ’r' |_2 BK signal 23 1 [
| fiter | M DO2- Intermediat
A L3 —— erelay Brake
T Th Cable
= Fcom
U
Vv
W
PE
CN5
T
=

Figure3-13 Brake signal and brake power wiring

3.71 Precautions for holding brake wiring:

1) must be controlled through the signal terminal ( DO2+ and DO2- in the figure above) defined as function No. 2 ( BK ) of the EA300E servo drive,
and the normally open contact of the intermediate relay is used to connect and disconnect the holding brake power supply.

2) The holding brake coil has no polarity distinction, and when it is energized it is in the brake release state (at this time the brake pads are separated
and there is no braking force )

3) Please be sure to use an external power supply for the holding brake. The DC24V power supply for the intermediate relay coil can use the power
supply of the servo drive itself, and it is not recommended to share the same power supply with the holding brake when using an external power
supply.

4) When using an external power supply to power the intermediate relay coil, please note that the DO2+ terminal should be connected to the positive
terminal of the power supply, and the DO2- terminal should be connected to the negative terminal of the power supply.

5) 21.5V to keep the brake working . Therefore, the voltage drop caused by the resistance of the cable supplying power to the brake must be fully
considered. It is recommended to use
0.5mm 2For details on the holding brake power, see page 12 . chapter.

6) It is best not to share the power supply of the holding brake with other electrical appliances to prevent the voltage or current from decreasing
due to the operation of other electrical appliances, which may eventually cause the holding brake to malfunction.

3.7.2 Holding brake action sequence

3.7.2.1 The holding brake has an action delay time. Please refer to the following figure for the release and closing time of the holding

brake.
Servo enable (/S-ON) signal OFF o OFF
o
Motor powered on OFF OFF
! < PO-11
Brake (/BK) command ) OFF N OFF

1y < *

Brakes

Brake closed Brake released

(holding brake! (not engaged)

Position/spe
ed/ torque Not accepting accepting command
command

command

Motor speeq rom
PO-16 —» 2
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*1 : The delay time of the holding brake varies depending on the motor model. Please refer to page 12. Chapter, and the actual situation

shall prevail.

*2 : PO-16 Thetimefrom when the servo drive receives the enable ( /S-ON ) command to when it can receive position, speed, and
torque commands is specified. This time must be greater than the time required to release the holding brake. When the host
device outputs commands to the servo drive, please wait for this time after the /S-ON signal is turned on before outputting.

*3 : Please go through P0-09 , PO-10, P0O-11 To set the holding brake action and servo OFF time.

3.7.2.2  /BK) output time when the servo motor stops Servo enable (/S-ON) signal OFF
When used for vertical axes, the deadweight or external force of the Brake closed
mechanical moving parts may cause slight movement of the machine . By Brake (/BK) command) | (erake)
setting PO-11 , the motor can be de-energized only after the brake is - PO-11
closed to eliminate slight movement of the machine.
Motor
Motor powered on power on

The motor is not powered

Fgure3-15 When the servo is disabled, the brake

. - Wi I
occurs, P0-11 is invalid and the servo motor will immediately enter the power-off state. At this time, the moving
parts of the machine may Free movement before brake application.

3.7.2.3 /BK) output time during servo motor rotation
When an alarm occurs during the rotation of the servo motor, or the enable signal is forcibly cancelled during the rotation of the
servo motor, the servo motor will immediately enter the non-powered state. At this time, the output time of the brake signal
(/BK) can be adjusted by setting the brake command output speed value PO-10 and the servo OFF - brake command waiting time

P0-09.
Brake action conditions when the servo motor is rotating
When any of the following conditions is met, the brake signal Servo enable (/S-ON) —
will be activated: signal or alarm occurs o o
or power OFF
[ ] After the motor enters the non-powered state, the motor e
speed is lower than the set value of PO-10 . Motor power status -

®  thesettime of PO-09 has passed.

‘ P0-10
Motor speed \ / Free run stop

Brake (/BK) command ) Brakerelease Brake closed

Fgure3-16 Brake action when servo motor rotates

- Even in PO-10 IT a value exceeding the maximum speed of the servo motor s set, It will be limited to the maximum speed of the servo motor.
2. Do not assign the motor rotation signal ( TGON ) and the brake signal ( BK ) to the same terminal. If they are assigned to the same terminal, the
TGON signal will be turned on due to the falling speed of the vertical axis, and the brake may not work.

3.8 Control circuit wiring precautions

| Please ensure that the control circuit cables and power cables are routed separately, with a spacing of at least 30 cm .

| If the control loop cable needs to be extended because of insufficient length, please ensure that the shielding layer is reliably
connected to ensure reliable shielding and grounding;

| The +24V of the servo driver is referenced to COM ,and the+ 5V is referenced toGND . Do not exceed the maximum allowable current,
otherwise the driver will not work properly.

B Trytouse command input and encoder cables with the shortest connection length possible.

Use a 1.5mm2 grounding cable The above cables.

B Single-point grounding is required.
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Chapter 4 Display and Operation

4.1 Display and key operation area appearance

Drive

Digital S model
tlfbe S E and
display g serial

- o

-=m number

DN

o

S8

S8

8_3 o 5 o 6 .
—

)
Mode key UP key DOWN key Left shift key Confirm key

Part Name Figures in this Functional Description
document

. Switching between different operating modes

Mode key @ . Exit current parameter / function operation
+ from mode to normal operating mode

. The current cursor value increases

w
"y
=

. AF-02 When the auxiliary function is at the second level, the forward rotation is

UP key @ i an When in the second level mode, the first level of the next parameter
is displayed directly

. Mode, and the alarm is currently on, switch down to view the alarm
information

. Mode, AF-07 Select parameter and drive status switching monitoring

. The current cursor value decreases
. AF-02 When the auxiliary function is at the second level, the reverse jog

DOWN key @ . Mode, and the alarm is currently in progress, switch up to view the alarm
information
. anhen the mode is at the second level, the first level of the previous
parameter is directly displayed
o [d5], £2_hndAF | mode level 1, the cursor mdyes pight ( > )
Shift keys ® . When the mode is at the slevel, the cursor moves left ( < )
. an Mode level 2, and parameter 1 When the screen cannot fit all the
content, switch the display;
Confirm key @ Confirm the current operation
j" ot L4 The information in the box is the content displayed by the digital tube;
l"_:',’,-, . The entire digital tube flashes at the corresponding position indicated on the top of
B "f the box;
Digital tube . The lower right dot of the digital tube corresponding to the position indicated in
LEDO the box below will flash;
LEDA4 If thelowerrightpoint". " is always on, it means the current displayed data is
<t |LED1 ¢ Sge :
LED2 the second screen of current information -
LED3 The key switches back and forth between the two screens of data;
LED4 - !
- . LED4 The symbol “—” indicates that the current data is a negative number ( the
13011 number of data digits on the current screen < 4);
- . LED4 and LED3 The lower right dot " .. "isalwayson, indicating that the currentdataisa

negative number (the number of data digits on the current screen =5);
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LED4 The lower right dot " . " flashes, and LED3 The lower right point " . " is always
on, indicating that the current data is the current signal.

The second screen cwitched by SHIFT The key switches back and forth to
display two screens of data, and the current data is negative;

When digital display is on, LED3 , LED2 The dot “. ” atthe bottomright of LED1
indicates the decimal point position of the current parameter.

LEDO The lower right dot " . " flashes, indicating that an alarm or warning is
currently occurring.
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4.2 Display an

d operating modes

EA300E The servo drive has 7 operating modes:

monitoring mode

monitor their values

Parameter setting
mode

Select Change Parameter and
change its value

Operation Mode Fanction Menu level display example
name Logo First level Level 2 Level 3
Initialization Mode it Display driver model - ER 180 -
Status monitoring Displays the current drive status - -rP gy -
mode
] . r3 11N
Parameter Select monitoring parameters and a0.80 - U -

# B
" =

mode
(hidden by
default)

Accessibility Mode Select auxiliary functions and AF_0S j Id J el
perform corresponding operations
Changed parameter You can view all parameters that are .
different from the factory values Pi1-00 -

( through auxiliary function AF-08=1 To
achieve display viewing,
Still hidden after power on again )

Warning and Alarm
Modes

(Displayed when
abnormal)

Display warning and alarm messages -

The switching relationship between each mode is as follows:

|
| |
i |Fault and warning modds > P500] AF-IOS=1 :
| T A D) i i
! , , ! i !
i Warning and alarm clearing Accessibility Mode [ i i
| commands o ~ T T T T |
. L = .
! RF—05 Af. i
4.3 Initialization Mode
Driver control board ( L1C When the power is first supplied to the L2C or theAF-00 software is reset, the system
first enters the initialization mode and then the status monitoring mode.
4.4 Status monitoring mode

______________________________________________________________ 9

Power on the control
board

Initialization Mode

Era L

Warning or alarm occurs

Initialize normal
lsystem stay state

—Prdy

A 4
Parameter monitor mode

i

7
i

D

A 4

parameter set mode

]

(=]
on_nr
U Uy

it will After a few seconds, it will automatically enter the status monitoring mode:
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Initialization
Normal

I

AF-07=0000
> Display drive status only
AF-07#0 AF-07=2001
> oo The value of the parameter corresponding to

the address set by AF-07 is displayed first. The

O UP key can be used to switch back and forth

with the drive status display.
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The following figure shows the status monitoring mode, the driver LED Display indication

P run

< (92} A — o
O 0O 0 o N0
w w w Ll
1 1 | | |
LED2 LEDO displays the current working status of the driver, which is divided into five types :
noy The current drive is not ready (please check the control circuit / drive circuit bus
voltage, whether there is an alarm, etc. )
rdy The current drive is ready and can be enabled
run The current drive is in the enabled state
Poo The current drive is returning to the origin
C e current drive has a warning or alarm
PAL Th drive h [ [

LED3 Displays the current control mode of the servo drive, and the decimal point shows whether the brake unit is in the discharge state.

P The servo is in position control mode and the o The servo is in position control mode and the
brake unit is not working. ) brake unit is discharging.

b The servo is in speed control mode and the 5 The servo is in speed control mode and the
brake unit is not working. : brake unit is discharging.

t The servo is in torque control mode and the :_— The servo is in torque control mode and the
brake unit is not working. ‘ brake unit is discharging.

LED4 Displays the direction of the current motor speed, and the decimal point displays the state of the holding brake terminal ( BK )

- The motor reverses, and the BK terminal B Motor reverse, BK Terminal output is
- output is valid = invalid
S Motor zero speed, BK Terminal output valid oS, Motor zero speed, BK Terminal output is
invalid
Motor forward rotation, BK Terminal output Motor forward rotation, BK Terminal
valid output is invalid

Example: The LED monitor displays the
following information:
Current work Servo is enabled

Motor forward position mode Normal operation status

'-'- 4D,
NI

A

[ Al

Brake con*rol The brake unit is
terminal discharging
output is valid

1: AF-07 The ;})larameter is in hexadecimal. For example, d0-01 The communication address is 2001H , so when entering
through the keyboard, enter 2001 However, if writing via communication, 2001H should be written .

2 : AF-07 It cannot be set to a non-existent address, otherwise the displayed content may be unknown.
3:If it is not enabled, LED3 It will be displayed as position control mode, and once enabled, it will be displayed as the actual
operating control mode.

4 : In speed mode, LED3 Should display However, if it is at zero speed and the zero speed command is turned on, the zero
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4.5 Parameter monitoring mode

After the system is initialized normally, it will automatically

o @ key to switch to parameter monitoring mode.
enter the status monitoring mode. Press once

The following figure shows part of the previous alarm information ( d0-12 ~ d0-14and dO0-16 ) as an example to illustrate the keyboard
operation in parameter monitoring mode.

Status monitoring
Initializa m,,,{n=l _PI’D"-'fl
tion

O

y .. @ NP
50801235 58] parameter fnonitor motd
@ Level 1 Level 2
A 4 @ NP
d 00 700

@ Or no button for
D

1V .. @Or no button fo
O

@Or no button for
O D

Repeated | [Repeated

NB @r no button for 2
di-i5|<

w

®  Select monitoring parameters dx-yz When selecting a group number ( x ), first select the group number (yz, z Can be carriedtoy ) .

®  shift ke@ controls the cursor to move right in a circular motion in the first level interface of this mode. The position pattern is as
follows: LEDO (initial position) - LED3 - LED1 -» LEDO... ;

In this mode, the second level interface controls the display of data
on the first and second screens back and forth.

@ The key can directly switch to the first level interface
®  You can check the monitoring parameter values more quickly. In display of the next narameter ( equivalent to
this mode. if the current interface is the second level,

yuanCwD +D ) VD The key can directly switch to the first level interface Qv+ D)
display of the previous parameter ( equivalent to
pressing

® In this mode, when the first level interface @ Press the key to enter the second level interface. If no key is pressed for 2 seconds

is displayed, it can be displayed by The above will automatically enter the second
pressing the level interface.
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setting mode

The system initializes normally and enters the @
status monitoring mode. Press twice

4.6 Parameter
key to switch to parameter setting mode.

Next, set P1-01=2, Pb-01=1, and then return to P1 The following is an example of group parameters.

Status monitoring mode

»—Prdy

Initialization
Normal

A 4 Paramet@er Setting Mode
[PG-CC
@ Level 2 Level 3

Set P1-01

:.I/'-"Q>| é"——i—bl@ Po—on

iDisplayed after 1s

Set Pb-01 |F’be;E|" @ » "I;l

O s D], . :
1 b“ | | l@»{ (5D

P02 |« ,
Repeated @ g i
| |Displayed after 1s
et P_ ",‘_i,'-,_, _______________________________ _Ir _______________________ .:_ ___________
1 1
®  Selectthe setting param %=z When selecting a group number ( x ), first select the group number (yz, z Can be carried toy

When selecting a group, the last operation group number of the group will be automatically transferred (such as returning to
P1 again group, directly displays P1-01) .

®  shift ke@ controls the cursor to move right in a circular motion in the first level interface of this mode. The position pattern is
as follows: LED3 (initial position ) >LED1->LEDO->LED3...;
In this mode, the second-level interface controls the cursor to move circularly to the left, and the position pattern is LEDO (initial
position) »LED1->LED2->LED3->LED4-> (second screen LEDO-> second screen LED1->second screen LED2-> second screen LED3 -
second screen LED4 ) ->LEDO->LED1... The leftmost position of the cursor is determined by the number of digits displayed by the
current parameter;

®  When entering parameter setting mode from other modes, the cursor stops at LED3 by default ;

From the second level @ or@ key to enter the first level, the cursor stops at LEDO by default ;
of this mode, press

®  When entering the second level of a parameter, its current value is automatically cached and displayed. If this value is changed

through other means (such as communication), the display will not be automatically refreshed;
the parameters via the @ key, return to the first level, the parameter value remains the previous value;

keyboard , press @ Press key to confirm the current setting, and the third level will be displayed for 1s Then it
automatically returns to the first level and the parameters are modified to the new values.
©After pressing the k

® Setthe ey, the current parameter is immediately valid and the third level displays what is related to
parameters the parameter attributes.
by
Parameter @ key displays Effective Date
properties
o Set at any time, effective immediately

Po-

The value after the change is different from the value before the
change: set at any time and take effect after powering on again

The value after the change is the same as before the change: the initial
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value is always valid

The value after the change is different from the value before the change:

Pig set at any time, the motor stops for 1 Effective in seconds

The value after the change is the same as before the change: the initial

value is always valid

Read-only parameter, cannot be set
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4.7 Changed parameter mode

Each time the control board is powered on, the changed parameter mode is hidden @

k itch to thi .
by default, and AF-08 needs to be set to 1 After passing ey to switch to this mode

The following describes two situations:

® No function code is different from the factory value: When enterin the changed parameter mode, the LED show

L epe NP
Accessibility Mode I:‘RF_SS |:|

@ Level 1 Level 2
Changed \ 4
parameter mode nuii
®  The following function codes ( P1-00/P1-02/P9-08/P9-13/P9-14 ) are different from the factory values:
A. Todistinguish from normal function display, in this mode, LED2 flashes The character " - " is used for distinction;

B. Through@ or@ key to search forward / backward for changed function codes;

C. To view the changed parameters more quickly, if the second level interface @The key can directly switch to the first level

is currently displayed in this mode, interface display of the next parameter
( equivalent to@ +® Jey @ You can directly switch to the first level interface @ +®)
pressing display of the previous parameter ( equivalent to
pressing

D. Entering the second level, you can only view the current changed value. Parameter changes are not supported in this interface.

Accessibility Mode 5 | |
RF-0

Level 2

Changed parametermode First level
NA 4

19

<

e
Ca
v

(O

<
.

)
w

6

w |-
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0
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4.8 Warning and Alarm Modes

In any mode, once a warning or alarm occurs, the system will directly enter the warning @ key to temporarily switch to normal operation
or alarm mode. At this time, you can press the lower right dot to see it flashing to mode ( LEDO

distinguish it . However, if there is no key operation for 10 seconds , the system will still

jump back to the warning or alarm mode.

A. New warning
B. Warning has been issued, no key operation for 10 seconds

Normal after Mod key exit
operation
mode A First level Second level

| v Warning and Alarm Modes

r the warning disappdars —5 ¢

The above figure shows the keyboard operation diagram when a warning exists. In warning mode, only the warning mark (n - ot ) is
displayed. When the warning disappears, the normal operation mode is automatically restored .

A. New alarm
B. Alarm has occurred. No key operation for 10

Normal

operation seconds after Mod Ijey exits. First level

mode Second level

l FE—— - A Fault and alarm modes
grgE | [pID

id =01 E[Bél
gres | (263
L A
LY 053

“uu 4! . b5
Garr)

First Screen Second screen

The above figure shows the keyboard operation diagram when an (/Dand @key to switch to view alarm information ( alarm code
alarm exists. In the warning and alarm modes, you can AL.017,

When the alarm occurs, the motor speed is -134rpm , the bus voltage is 363V, the motor current is 0.53A, and the cumulative running time
is 6500341min ) .

When an alarm occurs, the alarm source must be cleared first, and the warning and alarm modes will not be exited until the alarm is
reset or the control power is turned on again.
Display example] Contents

ArmnmM?sd When the drive generates an alarm, the panel displays the alarm symbol " A1 3" and the alarm
number " nn "

When the drive generates a warning, the panel displays the warning symbol " Al £" and the
warning code " nn"
* . Forward overtravel and reverse overtra?él are dirégtly displayed as “- T-""- T-"

Amn¢

Note: For specific warning and alarm information, please refer to the Warning and Alarm Handling section
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4.9 Accessibility Mode

After the system is initialized normally, it will automatically

L . @ key to switch to auxiliary function mode.
enter the status monitoring mode. Press three times

The following only takes the AF-03 ( internal S-ON ) auxiliary function as an example for operation. The operation methods of other functions
are the same, only the displays and meanings of different levels are different.

Status monitoring mode
Initialization > _PI’D'HI

Normal
D

Parameter —
) = tH
monitor mode

d
«
-

An
[y
Parameter v
mnr
[N

Accessibility \ 20 @ ., Levell Level 2 Level 3
Mode

- S

Displayed [after 1s

_ NP M
SetPl-0l o D)

®  Select AF-yz Since there are not many parameters in this group, we can directly @nd@ Press the key to select, and it will
use When the position cursor is flashing, press automatically turn toy Enter

Bit and borrow. You c set them separately by moving the cursor with the key ;
®  shift ke@ in this mode control the cursor in the first level interface.z (initial position) andy Position cyclic movement ;

®  When entering the second level of a parameter, its current value is automatically cached and displayed. If this value is changed
through other means (such as communication), the display will not be automatically refreshed;

After changing the @ key to return to the first level, and the parameter value will be the value before the change;
parameters via the
keyboard, press @ Press key to confirm the current operation, and display the third level for at least 1s Then it

automatically returns to the first level.
®  After changing the
parameters via the
keyboard, press

Important: Auxiliary functions are parameters set for performing specific functional operations. The keyboard display content is not the value of the
internal register.
When operating with the keyboard, the displayed symbol shall prevail. When operating in communication mode, write the register value at the
corresponding address. If the register value is "'-", it means that the operation cannot be performed using the communication mode.
4.10 Accessibility Operation
Software reset Data size 16bit Corresponde| 3FOOH
nce address
Register value |Automatically reset to zero after completion
storage
Register Keyboard operate
Value Display
Al
0 0 © key display - n- , do not perform any operation
NP2 PN PN PN P . .
1 rf5E @ to perform a software reset (equivalent to restarting the control power supply )
Alarm reset Data size 16bit Corresponde 3FO1H
nce address
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Register value |Automatically reset to zero after completion
storage

Register Keyboard operate

Value Display
0 I ac to S key display - N -, do not perform any operation

1 ,';,i','(': r .@; to S key to reset the alarm
[
* Must be a resettable alarm and the current alarm cause must have been eliminated.
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JOG Jog function Data size 16bit Corresponde 3F02H
nce address
Register value |-
storage
Register Keyboard operate
Value Display
(D key, the motor runs forwardand ] is displayed ;
. . '- . 5
- -J5 ol press Vif you press the key, the @will reverse and display _ ] m.

~ .
you do not press the key, the motor will stop and display - J

* The speed of jog operation is determined by P8-00 The acceleration and deceleration time is

determined by P8-01 .

* PrdY|(Not enabled and ready) state, if a warning occurs during the jog process, it will
Please automatically exit.
Internal S_ON command Data size 16bit Corresponde| 3FO3H
nce address
Register value [save
storage
Register Keyboard operate
Value Display
als
0 ac to S key display - N - If there is no other enable input, the driver enters the
enable state.OFF state
NPNPNPNP
1 G- If the enabling conditionet, prekey display - N, the driver enters the
No enable stateON state .

* This parameter will be stored and will be enabled immediately at the next power-on . If you do not want this, please change this parameter
value to 0 before powering off .

FFT Test

Data size

16bit

Corresponde|
nce address

3F04H

Register value

Automatically reset to zero after completion

display

The data is output and uploaded to the host
computer for analysis and display.

* The motor will vibrate slightly and make

some sound.

storage
Register Keyboard operate
Value Display
als
0 ac to S key display - N -, do not perform any operation
ac to S |EYdF t|, cooperate with the host computer software identification system to
key perform speed bandwidth test, and automatically exit after the test is
1 completed

Offline Inertia Identification

Data size

16bit

Corresponde

nce address

3FO5H

Register value

Automatically reset to zero after completion

display

The amount (in multiples) is automatically stored in P4-10 .

storage
Register Keyboard operate
Value Display
0 ac to S key display - N -, do not perform any operation
ac to S j" ot |, and start to identify the current system inertia. After successful
key identification, the system inertia ( relative to the motor inertia)
1

* Please refer to Section 6.6 Detailed description of inertia identification.
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Data size 16bit Corresponde 3FO7H
nce address

Status power-on default display

Register value storage |storage

Register Value Keyboard Display o perate

0000H Uy ac to S key display - N -, at this time the status monitoring mode only

displays the drive status

ac to S [-n- IfAF-07 Isnon-zero value, the status monitoring mode displays the
key £ 4 |corresponding communication address by default
display
2001H a—p
(example cod | Function code value ( suchasd0-01 ), through A The key can directly switch the display back and
forth between the monitoring G@and the drive status.
o0
A The corresponding parameter value of
O AF-07 setting address is displayed first .
5 ‘tj':f The UP key can be used to switch back
I—, and forth with the drive status.
A .
Change display
-r
1: -0716 Displayed in hexadecimal format, it means the communication address. If the set address does not have a

corresponding function code, the displayed value is unknown.
2: If it is not enabled, LED3 will display the position mode (). Once it is enabled, it will display the actual control mode.
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Data size 16bit Corresponde| 3FO8H
nce address

Register value |Automatic reset on power on

Non-factory value display

storage
Register Keyboard operate
Value Display
0 ac to S key display - N -, normal display
ac to S |-n- , then ress M toenterthe changed parameter mode.
1 I:” . key £ d |The difference from the normal function code display is
isplay

The middle “ - ” flashes.

@ or® key to view the changed paramete@rn. Press Skeytoviewthe

changed value .

System parameter initialization Data size 16bit Correspond 3FO9H
ence
address
Register value |Automatic reset on power on
storage
Register Keyboard operate
Value Display
1 ,' likeAF-09 # 65535, pre@ key Po- , do not perform any operation
65535 | |diselay no
65535 65535 likeAF-09=65535, pre@ key Po- , and restore the function code to the factory state.
display No

1 : After using this function, the control power supply must be restarted.

2 : This operation will not restore the motor parameters.

Data size 16bit Corresponde| 3FOA
nce address
Register value |Automatic reset on power on
storage
Register Keyboard operate

Value Display
acdgrdidg to S key display - N - ,hide Pd Group Parameters
1 I:| acdgrding to S key display - N - ,showPd Group Parameters

Display motor group parameters

Absolute encoder multi-turn data and alarm Data size 16bit Corresponde 3F10H
processing nce address
Register value [Complete automatic zeroing
storage
Register Keyboard operate

Value Display
0

ac to S key display - N -, do not perform any operation
To clear a multi-turn encodm: Pres Skey display - N -, and perform the

corresponding operations

Clear multi-turn encoder multi-turn datlarms: Press Skey display- N -, and

perform the corresponding operations
Important : This function can only be operated in the disabled state

H
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Chapter 5 Running  and Debugging

Before connecting the load, follow the instructions in this manual and make the motor run normally before connecting the load of the
servo motor. Usually, a driver can be put into operation after the following tests:
Enter for use.

1) Wiring, check.

2)  Power on the drive and adjust the parameters.

3)  No-load operation.

4)  Control function debugging.

Strongly recommend: Please let the servo motor work normally without load first, and then connect the load to avoid unnecessary
danger!

5.1 Drive power on

5.1.1 Check before power on
1) Whether the drive and motor specifications match.
2)  L1,L2,L3and U, V, W must not be connected reversely and must not be loose.
3) TheU,V, W of the motor must correspond one to one with the U, V, W of the driver .
4)  Check whether the input voltage is consistent with the voltage level indicated on the drive nameplate or panel.
5)  Check whether the encoder terminals are properly connected.
6)  Are the servo motor and driver well grounded?

5.1.2 Power-on sequence
1)  Please refer to Section 3.3.2 to ensure the correct power-on sequence.
5.2 Trial run

5.2.1 Jog operation parameter setting
When the servo is not enabled, set the following parameters

parameter name
P8-00 JOG speed setting (usually the factory value can be used)
P8- 01 JOG acceleration and deceleration time (usually the factory
value can be used )

52 Jogoperation
Follow the picture
below

P8 _nnm Set the JOg Speed For safety reasons, the speed should
oo not be too high, generally not
exceeding 10% of the rated speed of
the motor;
P , i The time should not be too fast, generally use the factory value
8 Ul Set the acceleration and

v
Afec¢ePation time of jog ope Motor Runforward at P8-00 speed , release to stop

button

Button 5 . r
show
@ displ - —* @ Jou
ou The motor runs in reverse at P8-00 speed and stops when

—'5] released.
— D e 5jab

Exit jog mode

If the motor jog runs normally, it indicates that the wiring and the basic functions of the driver and motor are normal.

If the motor does not rotate or does not run normally, please check whether the system wiring is correct, including whether the motor
control line UVW phase sequence is correct and the contact is good, whether the encoder wiring is correct and the contact is good, and
then confirm whether the motor CODE ( d2-01 ) is consistent with the actual motor. Repeat the above steps and still run abnormally,
please contact the manufacturer for a solution.
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Chapter 6 EtherCAT communication
6.1 EtherCAT
Communication
specifications
Physical Layer 100BASE- TX
Communication interface| RJ45 ( IN/input-CN3, OUT/ output - CN2)
Network Architecture | Concatenation
Transfer rate 2*100Mbps( full duplex )
Data frame length Maximum Bytes
EtherCAT SMO : Mailbox output
Communicatio SyncManager SM1 : Mailbox input
n function SM2 : Periodic data
output
SM3 : Periodic data input
Application layer CoE : CANopen over EtherCAT
protocols
Synchronous Mode DC Synchronous mode (SYNCO)
. . SDO : Acyclic Data Object
Communication object o )
PDO : Periodic Data Object
led Indicator Lights EtherCAT E,RR(ER)),(l,
EtherCAT Link/Activity(L/A)x2 EtherCAT
( L9catedatRJ45 RUN(RN)x1
interface )
Application layer IEC61800-7 CiA402 Drive Profile
specifications
1: Profile position control mode Position Mode
(PP) 2 : Profile speed control mode Velocity Mode
Supported CiA402 (PV) 3 : Profile Torque Mode Mode (TQ) 4 :
Operation Mode Homing Mode Mode(HM) 5 :Interpolated
Position Mode (IP)
6 : Cycle Synchronized Position Mode (CSP) 7 : Cycle synchronous speed
mode Synchronized Velocity Mode(CVP)
8 : Cycle synchronous torque mode Synchronized Torque Mode(CTP)

6.2 EtherCAT Structure

Application Layer | Object Dictionary |
EtherCAT COE
State | SDo ] [ PDO ]
Machine
| register | | Mail | Process
ESCDPRAM 9213
Link Layer

Physical Layer

Figure6-1 BasedonCANOpen CIA402 EtherCAT atthe application layer Communication Structure

In the structure diagram, the application layer object dictionary includes: communication parameters, application data, and PDO

mapping data, etc.; the PDO process data object contains real-time data during the operation of the servo drive, and is read and written

periodically; SDO mailbox communication accesses and modifies some communication parameter objects and PDO process data objects

aperiodically.
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6.3 EtheCAT State Machine

Thefollowingis EtherCAT State transition diagram:

Init
a a a
(PI) (IP)
Y
Pre-Operational (Sh
a a
(On (PS)| (SP)
A 4
(OP) Safe-Operational
a
(SO) (OSs
A 4
Operational

When converting from the initialization state to the running state, the conversion must be carried out in the order

of "initialization - pre-operation - safety operation - operation" and no skipping is allowed. When returning from the

running state, skipping is allowed. The state conversion operation and initialization process are shown in the

following table

state

illustrate

Init

There is no communication at the application layer, the master station can only
read and write ESC register.

Pre- Operational

Mailbox communication is available in the current state.

Safe-Operational

Can read PDO Input data (TxPDO) .
Unable to receive PDO Output data (RxPDO) .

Operational

Perform periodic /O communication and process PDO Output data (RxPDO) .

State Migration

illustrate

IP Start mailbox communication.

Pl Interrupt mailbox communication.

PS Start updating input data.

SP Terminates updating of input data.

SO Start updating output data.

oS Terminates updating of output data.

(0] Terminates updating of input / output data.

S| Terminates updating of input data and mailbox communication.

ol Terminates all input / output data updates and mailbox communications.

The state machine describes the state of the servo and the operations that can be performed in each state. The state machine is changed
by control words or internal events and read by status words.

Start
2

(A) :Low-level power
When the control power is
ON, the main power can
also be turned ON.

15

Internal_
[-——Events

|
Switch on Disabled Control word
604pH
2 7 14
lII-——' Fault reaction active State Machine
12 10 Ready to Switch on }-7
3 Statusword
6041H
6 -, 13
(B) :High-level power Error occures
Switched on | When the control power
[ 8 supply and main power
4 supply are on, no torque can
9 be applied to the motor.
16 5 (C) :Torque
uick stop N ': Torque can be applied to
E‘;’I Operation enabled the motor
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6.3.1 6040H Control Word
bit bit bit bit bit bit bit bit bit bit bit bit bit bit bit bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. alarm . .
Factory customized reserve stop Special operating Enable Emerge| Power | Power
Reset modes ncy on on
Stop
. . Fault Operation mode Enable Quick | Voltage | Switch
Manufacturer specific Retain Halt . .
reset specific Operation| stop |enabled| on
Bits of the Controlword .
Command - - - - - Transitions
Bit7 Bit3 Bit2 Bitl BitO
Shutedown 0 X 1 1 0 2,6,8
Switch on 0 0 1 1 1 3
Switch on + enable
) 0 1 1 1 1 3+4 (Note)
operation
Disable Volatile 0 X X 0 X 7,9,10,12
Quick stop 0 X 0 1 X 7,10,11
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4,16
Fault reset 0->1 X X X X 15
Note : Automatic transition to Enable operation state after executing Switched On state
functionality.
6.3.2 6041H Status word
bit bit bit bit bit bit bit bit bit bit bit bit bit bit bit bit 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Manu- Operation |Internal Manu- Switch . . . Reafiy 0
facturer mode limit Target Remote |facturer |Warning| on Quick |Voltage Fault Operation Switched | - switch
. . . |reached . . stop |enabled enabled on on
specific specific active specific disabled
Statusword PDS FSA state
XXXX Xxxx XOxx 0000b Not ready to switch on
XXXX XXXX X1xx 0000b Switch on disabled
XXxx xxxx x01x 0001b Ready to switch on
XXXX Xxxx x01x 0011b Switched on
XXxx xxxx x01x 0111b Operation enabled
XXxX xxxx x00x 0111b Quick stop active
XXXX XXXX XOxx 1111b Fault reaction active
XXXX Xxxx XOxx 1000b Fault
bit4
Whenbit4=1 When it is on, it indicates that the bus voltage has been established; otherwise, it indicates that the bus voltage is abnormal.
bit5
Whenbit5=1 When the state machine is processing Quick Stop ask.
bit7
Whenbit7=1 It indicates a warning has occurred, not an alarm.
bit9
Whenbit9=1, it indicates that the control word is valid.
bit11l

Whenbit11=1 When it is on, it means the internal limit module is effective. The internal limit refers to position, speed, and acceleration.
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6.4 Process Data PDO

PDO The transmission of real-time process data follows the producer - consumer model. PDO Can be divided into:

RPDO (Reception PDO), the slave station through RPDO Receive instructions
from the master station;

TPDO (Trasmission PDO), the slave station uses TPDO Feedback on your own

>

RxPDO:
Control word, target
position, etc.

=

Master

Slave

TxPDO
Status word, position
feedback, etc.

6.5 Mailbox Data SDO

status.

EtherCAT mailbox data SDO is used to transmit non-periodic data, such as communication parameter configuration, servo drive operation

parameter configuration, etc.

EtherCAT 's CoE service types include: 1 ) Emergency information; 2) SDO request; 3) SDO response; 4) TxPDO; 5) RxPDO; 6 ) Remote TxPDO send

request;

7 ) Remote RxPDO sending request; 8) SDO information.

EA30OE series drivers currently support 2) SDO request; 3) SDO response; 8) SDO information.

6.6 Distributed Clock

Distributed clocks enable all EtherCAT The devices use the same system time to control the synchronous execution of tasks of each device.
The slave device can generate synchronization signals according to the synchronized system time. In the EA30OE series drive, only DC
synchronization mode is supported, and the synchronization cycle is controlled by SYNCO .

Master Application

Master Application

Frame U

Master user
Shift time

Master user
Shift time

Frame U

u

Cycle time(0x1C32:02)

+ SyncO shift time

Cycle time(0x1C32:02)

SyncO shift time

u

A
SyncO
Event

6.7 Status indicator (Link Activity led

The following figure shows RJ45 LEDs on the terminals
Definition of indicator light:

A
SyncO
Event

L/A1

RUNL/AOQ

N S Y S

OuUT CN2

CN3\
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6.7.1 L/AO and L/A1 (green light )
L/A0 DisplayCN3 Status of the communication interface, L/A1 LED Displays the statusof the CN2 communication interface:

L/A0 L/A1 describe illustrate

Off OFF Communication not connected

200ms
ON e

Flash 200ms Communication connected and activated
OFF H

ON
Always on Communication is connected but not yet

activated

6.7.2 RUN (yellow light )
RUN Display Servo Drive EtherCAT CommunicationState Machine In which state.

RUN led describe illustrate
Off OFF The state machineis in INIT state.
Continuous oy
flashing o The state machine is in Pre-Operational
OFF " state.
(200ms))
Intermittent on i
flashing o The state machineis in Safe-Operational state
OFF
(1s)
ON
Always on The state machine is in the Operational state

6.7.3 ERR (yellow light)
ERR Display EtherCAT The status of the communication.

ERR LED describe illustrate
Off OFF EtherCAT Communication is normal.
Continuous on [ FromEtherCAT Receive State Unable to set
flashing

(200ms) Object Setinstruction (state machine transition

cannot be completed )

OFF

200ms
-

Intermittent on
flashing - Sync Error / SyncManager mistake
OFF
(1s)

ON
Always on PDO Monitoring timeout
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6.8 TwinCAT setup

EtherCAT using different software The following example uses the Beckhoff TwinCAT Before configuring the software, please install
TwinCAT correctly .
1. SINEE_EA300Y_EtherCAT version( actual version ).xml Copying syntaxto TwinCAT The installation folder ( usually the path is
C:\TwinCAT\lo\EtherCAT) .
2.  Restart TwinCAT.
3. TwinCAT as shown below System Manager Start the configuration procedure.

”i;ﬁ-l ~ TwinihT Swipzs Bimngne

Iesl EF AN Bms AR RS B KO e el T

o Bl 5TETEN ~+ ConfImuratlon — = -
WA - Conflgurstia Gemernl  Boor Settinm

P FLC - Conflpuration
& W LIG = Conflpararian .
B 100 Depless ! TYICAT Sveves Faniger s TATERY: . .
ol Bappiongs v 1L (Balld 20
Trasin AT M|
wi 11 {Buiid 2000)

e Ylalted to: Hdd-i-8

Eegloiratis
Bakes ! Daee
Canpany Enlmy
Bep -Tey: BIFE- 441 5-3TCE-1HFC
-
i ¥

s o1 s e ton e UG |

4. Installing a Network Adapter (NIC) to run EtherCAT communication.
Select [Options ] , then click [Show Real Time Ethernet Compatible Devices] .

File 1dit, Actionz Wi

DEFeE i O Ll S

« BFSTER ~ Tonflmmatics e
WA - Conflpaathion Add Tarlable Tigpe (.
WTLC - Configuratiom felwis Yariable Type .

« R/ = Condiguratlon =
D Devloes Ehesen Target. .|
wll Bepplngs

+ Check FLE Proimct Changme
. fpen Logger dutomailzslly
# Open Lest Used File
# ZElecl Lait Teee Elemssd
# Qemrate BAL-File
« hutn Savm ta Torpet

Show full docusent paibs

Coapatiblity Meds (net recomsended for pev prolects)
b Mo Tinn Bibarmnt Coxgatible Dovicer ]

¥
El'ﬂ_:s_.ﬁi.'i.'i_:_l

5.  Fromthe list of installed network adapters, select the one that is appropriate for EtherCAT Select the network adapter for communication
and click [Install] .

Fnnpmliaiion sf TeisddT) ET-Eiherpon Adappues

- Etfai sl Sy T i
= = I nniaked o ieedy) o Uie dedcii
B EHREE [ - Demiek Bl (GAE Fandy Contmliag
W Conpeitle dedoon
B hcompaili dentis
WS (bl deoces J
Enstis |
[usmbin
T BhowBisting
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6. Openthe drop-down menu from [File] and click [New ] to create a new project.
7. In[l/ORight-click on [Device ] and select [Scan Devices] or press the [F5] key to start scanning for devices. In the pop-up
dialog box, press [ OK ] and proceed to the next step.

File Edit ‘kctlons Wlew Tptiow Help
DFsE PE AL HEaS AR RS DS Qe T
= W 77oTaN - comttmention | .. Deyice Tipe

W N - Confdguratlan
W 7T - ConfSgaration
a« W10 = ConfSparation
L]
ol Moy " AFpend Devlen.,
" Tapart Devlca.,,
~ T
B Faste Crrl+W
B Faste wich LinksdieeCiz1al

Freedy il (197, 18R |_=a,'-_aa,:-:

TminCAT_ Syunimm Enrnger

__:l HINT: Mot all types of devices can be found automatlcally

[ mE || =m |

8. Select [Device [ n] (EtherCAT )] and click [OK] .

1 gt B0 Exwi pnm Mo

i

Uyt Al

9. Click[Yes ] toenable EtherCAT Device detection.

i EdR - Acsorm Ves - liphoe - Han

By o e | e (A B AR Mm  FRALLE S AR RELT e
|4 T - Cosfiganies Fhsnbse  Dere Frpe
| | A - Cosillguraiian

| M - Cris Fgurates

| 4 YD - oo
9 O Dwares T AT e b ——
o 5l Deare J BPoerCAT) T_T
il Manpergs

'Smlr Porti. Trnwikeeio Mlunnage ]
| s F0UTITVIS T000 B0 Devior T {Ethe=CATH Frienss swisrepil -= loran ebstbaigatient
L -JTEENLT UYL TITAY ATT_  Desics 7 [tharCATT THIT i PRED halled? firmen ‘chanr do symen fre’. Commerse.

.‘ EEEN TR L0108 T e D 2 [EtberTATH Friere st <= femgw evriiadintion
:. TRERE] TS FILT . i J (Euss AT TNIT v PRECH (o]’ Eroger “vimat bt symmen Hswr', Cpmevarse.

.."."...'f.‘;.._ = .m-u.u:iuid'm.j.n-
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10. Click[ Yes ] to add the driver to NC-Configuration .

\_p EtherCaT drives found Add drives to BC-Cenfipuratlon
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11. Inthe dialog box below, click [ No ], TwinCAT Will switch to Config Mode
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12. Select [Drive 1 (EA300E CoE Drive )] , youcancheckthe EtherCAT Isthe state machine (ESM) in PREOP?
Status
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13.  Double-click [Drive 1 (EA300E CoE Drive)] , the screen will display:
2nd TxPDO — CoETx PDO mapping
3rd RxPDO — CoE Rx PDO mapping
WcState
InfoData
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14. Set the communication cycle *( the default value is 2 ms)

In the left window, select [NC-Task 1 SAF], and in the Cycle ticks The field sets the communication cycle ( the minimum setting
value is 1 ms) * Communication cycle, SYNCO Cycle and PDO The setting value of the cycle must be consistent.
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15. Following Error Calculation Set to " Extern !

In the left window, select [Axis 1_Drive ] - In the Parameter Th e FollowingError field Calculation Setto " Extern" - click
[Download] button, and then click [OK] in the pop-up dialog box .

16. TwWinCAT Switch to Run Mode .

Press B8 to generate mappings —> Press "'( to confirm the configuration - Press ﬁto enable the configuration, TwinCAT
Will switch to Run Mode , please click [OK] in the pop-up dialog box .

17. The motor Servo On .
In the left window, under [NC-Configuration ] , select [Axis 1] - Select Online in the right window tab—>click [Set] .
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18. Inthe pop-up dialog box, click [All ] to start the motor.
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19. Online In the tab, the jog button provides two different speed levels when the motor is running forward or reverse. Users can

use this button to test the system. When operating , please make sure that the operation of the servo system will not damage
the system or endanger personnel safety.

o + | ++
Fi F2| F3| F4

6.9 Synchronous mode selection

1. Inthe left window, select [Drive 1 (EA300E CoE Drive)] .
2. Userscan select DC Select [DC-Synchronous ] or [ Free Run] ( asynchronous ) as the operation mode.
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6.10 Synchronous clock setting

1. Inthe left window, select [NC-Task 1 SAF] .
2.  Click Task in the right window Tab.
3.  Task Cycle under the tab ticks The field can set the data exchange period.
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SYNCO The unit of period is 2 ms .
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7.1  Servo Setting

Process

Pre-operation
check

Chapter 7 Control

Mode

Wiring check
Environmental and mechanical inspection

Turn on the control circuit and main circuit power supply
Servo enable invalid

Power on
Y
Jogoperation| _______ Jog operation via panel
Y
parameter | Setting common parameters
setting Set the relevant parameters in each control mode
A First run, low speed operation
Servo | Set relevant parameters to achieve the expected goals
operation e Drive Debugging
v e Servo enable shutdown mode
Servo stop e Servo alarm stop mode
e Servo overtravel stop mode
e Servo emergency stop mode
Y
End

Figure7-1 Servo Setting Process

7.1.1 Jog operation
Please use the jog operation to confirm whether the servo motor can rotate normally and there is no abnormal vibration or abnormal
sound when rotating. The jog operation function can be used through the panel.
The machine uses the current function code P8-00 Stores the value as the jog speed.
Panelinching AF-02 Enter the jog mode and press SET key, the panel displays SJOG, andthe UP/DOWN Press the MODE key to exit the jog
operation state.

Key index code

index Initial value unit Can it be Data Structure

JOG speed Setting value mapped?

2800 100 . . UINT

Control Mode : -

Data Type : UINT

Data range : 0~3000
Display mode : -

Accessibility: RW
Setting takes effect: The setting takes effect immediately after running

Parameter function : When using the jog function, set the jog running speed command value.
The jog function can be triggered when the servo drive is in normal operation, regardless of the current control board mode.

7.1.2 Rotation direction selection

By setting 0x607E , the rotation direction of the motor can be chan

ged without changing the polarity of the input command.

index Polarity

0x607E

Initial value

unit

Can it be mapped?

Data Structure

0

RPDO

VAR

Control mode : ALL

Data type : UINT

Data range : 0~255 Display
mode : -

Accessibility: RW

Setting takes effect: Setting takes effect when the machine is running and stopped

Parameter function: bit7 and bit6 represent the position and speed polarity respectively, 0 represents1, 1 represents-1;
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7.1.3 Conversion factor settings
6093h : Position ( INC ) conversion factor; 6094h : Speed ( INC/s ) conversion factor; 6097h : Acceleration/deceleration ( INC/s? ) conversion
factor; their definitions are basically the same, as follows
Only6093h For simpler and more intuitive operation, please refer to P1-02 explain.
®  The conversion factor actually means: the load axis given value (user unit) is1 The actual value of the motor shaft (encoder unit )
when Position conversion factor from molecule 6093-01h and denominator 6093-02h The proportional relationship between the load shaft
displacement (command unit) and the motor displacement (encoder unit) can be established through the conversion factor:
® Motor displacement = load shaft displacement x gear ratio
The motor and the load are connected through a reducer and other mechanical transmission mechanisms. Therefore, the gear ratio is related
to the mechanical reduction ratio and mechanical size. The calculation method is as follows:
(] Gear ratio = motor resolution / load axis resolution

index Position Factor Initial value unit Can it be mapped? Data Structure

6093 Position Factor OD defaultvalue | - YES il

Control mode : ALL

Data type : Uint32

Data range : OD Data

range display mode :decimal
Accessibility:-Settings
effective: -

Parameter function : The gear ratio is used to establish the proportional relationship

between the load shaft displacement and the motor shaft displacement specified by the user.
the motor position feedback ( encoder unit ) and the load shaft position feedback
( command unit) :

® Motor position feedback = load shaft position
feedback x gear ratio Relationship between motor speed

(rpm ) and load shaft speed ( command unit /s ) :

load shaft speed x gearratio 6094h <

®  Motor speed (rpm J—= 60

Encoder resolution

Motor acceleration (rpm/ms ) and load shaft speed ( command unit /s2) Relationship:

. load shaft acceleration x gearratio6097h 60
[ ) Motor acceleration= pearmamod/N

Encoder resolution 1000

Sub-index Initial value | unit |Can it be mapped? | Data Structure| Accessibility |Display Mode

Gear ratio numerator
01h numerator 1 . RPDO - RW Decimal

Control Mode : -

Data type : Uint32

Datarange:1to (2 ”-1)

Setting takes effect: Shutdown setting takes effect

Sub-index Initial value | unit Can it be mapped? |Data Structure|Accessibility | Display Mode

Gear ratio denominator
02h Divisor 1 . RPDO - RW Decimal

Control Mode : -

Data type : Uint32

Datarange:1to(2%-1)

Setting takes effect: Shutdown setting takes effect

Parameter function : The gear ratio range is: 1.0~64000.0 . Outside this range, a gear ratio setting over-limit alarm will occur.
®  Take the ball screw as an example:
The minimum unit of instruction fc=0.001mm
Screw lead Pb=10mm/r
Reduction ration=5:1
23bit encoder motor resolution P=8388608(P/r)

The position factor is calculated as follows:

motor resolution X - 8388608x5 - 4194.304 - 524288

/ 10/0.001 125

Position factor =

Therefore: 6093-1h=524288, 6093-2h=125 . Its essential meaning is: when the load displacement is 0.125mm , the motor displacement is
524288 encoder pulses.
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7.2 Servo status setting

UsingEA300E The drive must comply with the CiA standard 402 The servo drive can only run and reach the specified state if the process

specified by the protocol guides the servo drive.

start ¢ as
Quick Stop
(')
=
initialization Quick Stop

- [ =

Servo no fault

ao

o
O
(@ [
Servo ready
(D) )
& D
 J
Quick Stop Waiting for servo to be
enabled
D &
ap
Servo operation
Fegure7-2 CiA402 State machine switching diagram

The description of each status is as follows:

initialization

The drive initialization and interal self-test have been completed. The drive parameters cannot be set
and the drive function cannot be executed.

Servo no alarm

Servo drive has no alarm or error has been eliminated. Drive parameters can be set.

Servo ready

The servo drive is ready. The drive parameters can be set.

Waiting for servo to
be enabled

The servo drive is waiting for the servo to be enabled. The drive parameters can be set

Servo operation

The drive is operating normally, a servo operation mode has been enabled, the motor is
powered on, and the command is not 0 When the motor
The drive parameter attribute of "operation change" can be set, and others cannot be set.

Quick Stop

The fast stop function is activated and the drive is executing the fast stop function.
The drive parameter attribute of "Run Change" can be set, and others cannot be set.

Alarm shutdown

The drive has an alarm and is in the process of executing an alarm shutdown.
The drive parameter attribute of "Run Change" can be set, but others cannot.
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7.2.1 Control commands and state switching:

o Statusword 6041h
CIA402 State Switching Control Word 6040h bit0—~bit9
0 Power on = Initialize Natural transition, no control instructions required 0x0000
o Natural transition, no control instructions required
1 Initialization - Servo no alarm L . 0x250
If an error occurs during initialization, go directly to 13
Servo no alarm -> Servo ready 0x0006 0x0231
Servo ready - Waiting for servo to 0x0007 0x233
be enabled
4 Waiting for the servo to be enabled | O0xO00F 0x237
-> Servo to run
5 Servo running - Waiting for servo to| 0x0007 0x233
be enabled
6 Waiting for the servo to be enabled | 0x0006 0x0231
-> Servo is ready
7 Servo ready - Servo no alarm 0x0000 0x250
8 Servo running - Servo ready 0x0006 0x0231
9 Servo running - Servo no alarm 0x0000 0x250
10 Waiting for servo to be enabled - 0x0000 x250
Servo has no alarm
11 Servo operation - quick stop 0x0002 0x217
12 Quick stop -> Servo no alarm Quick stqp mc.>de 605A Select 0~3, after the stopis.complleted, 0x250
the transition is natural, and no control command is required
13 S Alarm shutdown Inany stat.e e>.<cept "alarm", oncg the servo drive generates 0x21F
an alarm, it will automatically switch to the alarm stop state
without the need for control instructions.
14 Alarm Shutdown = Alarm After the alarm shutdown is completed, the transition is 0x218
natural and no control instructions are required
0x80
15 Alarm = No Alarm The rising edge of bit7 is valid; when bit7 remains at 1, 0x250
other control instructions are invalid.
16 Quick stop - servo operation ;?,; :at;t:?;lzfggwnn:sog;:gi Atxelcsjlselected from Sto 7. 0x0237
send OxOF

Due to status word 6041h bit10 ~bit15(bit14 It is related to the operating status of each servo mode and is
represented by " 0" in the above table . For the specific status of each bit, please check the operating mode of each

servo

7.2.2 Control word 6040h

index Control word Initial value | unit | Can it be mapped?| Data |Accessibility| Display Mode
6040h 0 - RPDO VAR RW Decimal
Control mode : ALL
Data type : Uintl6
Data range : 00~FF
Setting effective; Run setting shutdown effective
parameter function : Set control comman
Bit name describe
0 Servo ready 1- Valid, 0- invalid
1 Main circuit energized 1- Valid, 0- invalid
2 Fast shutdown 1- Invalid, O- efficient
3 Servo operation 1- Valid, 0- invalid
4~6 Related to each servo operation mode.
For resettable alarms and warnings, execute the alarm reset function
7 Alarm reset bit7 The rising edge is valid; bit7 Keepitas 1, other control instructions are invalid.
8 pause 605Dh for the pause method in each mode .
9~10 NA Reserve
11~15 Factory-defined reserved, undefined

Fr?s%h bltl:oor}‘ the control word It is meaningless to assign a value to a bit alone, and it must be combined with other bits to form a control

ruc

bit0~bit3 and bit7 The meaning is the same in each servo mode. The commands must be sent in sequence to operate
the servo drive according to CiA402. The state machine switching process leads to the expected state, and each

command corresponds to a certain state.
bit4~bit6 Related to each servo mode ( please refer to the control instructions in different modes ) status word 6041h

72




EA300E Series EtherCAT Servo Drive Manual V100

index S s Initial value unit Canit be Data Accessibility | Display Mode
mapped? Structure
6041h 0 - TPDO VAR RO Decimal
Control mode : ALL
Data Type : Uintl6
Data range : 00~FFFF
Setting effective: -
Parameter function : reflect the servo status
Setting value (binary) describe
XXXX XXXX XOxx 0000 Not ready to switch on
XXXX XXXX X1xx 0000 Switch on disabled
XXXX Xxxx x01x 0001 Ready to switch on
XXXX Xxxx x01x 0011 Switched on
XXXX Xxxx x01x 0111 Operation enabled
XXxx xxxx x00x 0111 Quick stop active
XXXX XXX XOxx 1111 Fault reaction active
XXXX XXxX XOxx 1000 Fault

Each bit of the status word The bit is meaningless when read alone, and must be combined with other bits to feedback

the current status of the servo

bit0~bit9 The meaning is the same in each servo mode, control word 6040h After sending commands in sequence, the
servo feedback a certain status.

bit12~bit13 Related to each servo mode ( please check the control instructions in different modes )

bit10 bitl1 bitl5 The meaning is the same in each servo mode, and it is the status of the servo after it executes a certain

servo mode.

7.3 Servo Mode Settings

7.3.1 Servo Mode Introduction
EA300E Support8 Servo mode, object dictionary 6502h Used to display the servo modes supported by the servo drive.

index Supported servo operation Initial value unit Canit be Data Accessibility | Display Mode
S mapped? Structure
6502h Supported drive modes 0x3ED - NO VAR RO Decimal

7.4 Profile position control mode (1- PP)

This mode is mainly used for point-to-point positioning applications. In this mode, the host computer gives the target position

( absolute or relative ), the speed of the position curve, acceleration and deceleration, and the trajectory generator inside the servo
will generate the target position curve command according to the settings, and the driver will complete the position control, speed
control, and torque control.

Target position(607Ah) I Limit o

Software Position limit(607D) | ¢, ction » Multiplier tin

Polarity(607Eh) g | (6093h)

Profile velocity(6081h) T “?é’éﬂﬂiﬂ?r linc/e bosition demand
Max Profile velocity(607fh) N function Trajectory value(60FCh)
Profile acceleration(6083h) N generator

Profile deceleration(6084h) :

Quick-stop deceleration(6085h) : Limit _| Multipiler | Un</s2]

Max acceleration(60C5h) : function| | (6097h) -

Max deceleration(60C6h) :

Quick-stop option code(605Ah) . N

Figure7-3 Contour position mode given module control block diagram
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Position demand

Servo
motor

Enco
der

value(60FCh) Position Velocity Torque
control control control

Torque actual value(6077h)

Velocity actual

value(606Ch) Speed

< calculation [«

Position actual Position actual internal —

value(6064h) Multiplier value(6063h) Position
(6093) |© calculation |

Fgure7-4 Contour Position Mode Feedback Module Control Block Diagram

Following error time out(6066h)

Following error window(6065h)

Position demand

value(60FCh) Multiplier
—_— >

(6093h)

Position actual vlaue(6064h)

Window

—» Timer
comaparator

Feure7-5 Contour position mode following error judgment module control block diagram

Target location 607Ah

_—

Acceleration/deceleration 6083h/6084h

Position reaching threshald 4, |

6067hPositionreaching window .|

6068h Position deviation too targe threshold™

Figure 7-6 Profile position mode (pp) Input and Output Block Diagram

7.4.1 Related Objects

—_—

Profile speed 6081h

—_—

Position
Control

Position deviation 60F4h

>

Position command 60FCh

Actual position 6063h
Actual speed 606Ch
—»

Actual torque 6077h
—

Control Word 6040h

Bit

name

describe

Switch on

Enable voltage

Quick stop

Enable operation

BitO~bit3 Both are 1, indicating that the operation is started

New set-point

A rising edge of this bit from 0 to 1 indicates a pre-trigger of a new

target position given by 607Ah,

profile velocity 6081h, acceleration 6083h and deceleration 6084h

Change setimm

ediately

0: Not updated immediately
1: Update immediately

abs/rel

0: The target position is an absolute position command
1: The target position is a relative position command
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Status word 6041h
Bit name describe

10 Target reached 0: Target position not reached
1: Target position reached

12 Set-point acknowledge 0: The target position can be updated
1: The target position cannot be updated

13 Following error 0: No position deviation alarm
1: Position deviation alarm

15 Home Find 0: Origin return not completed
1: Origin return completed

index name access | Data Types | Canitbe unit Setting range | default value
mapped?
6040 | Control Word RW UINT16 RPDO - 0~ 65535 0
6041 Status word RO UINT16 TPDO - 0 to xFFFF 0
6060 |Mode Selection| RW INT8 RPDO - 0~10 1
6061 | Mode Display RO INT8 TPDO - 0~10 1
607A |Targetlocation| RW INT32 RPDO Command unit| -2 31 ~(231-1) 0
6081 | Profile speed RW INT32 RPDO Instruction unit| 0~ (23%-1) 218453
/s
6083 Contour RW INT32 RPDO Command unit| 0~ (23-1) 1310720
acceleration /s?
6084 Contour RW INT32 RPDO Command unit| 0~ (23-1) 1310720
deceleration /s?
6064 Position RW INT32 TPDO  |Instruction unit| -2 31 ~(23%-1) 0
feedback /s

7.4.2 Position curve completion diagram

1.

Control instruction timing is updated immediately :

a)

b)

c)

e)

The host computer first updates and modifies other attributes of the displacement instruction as needed ( acceleration time
6083h Deceleration time 6084h , profile speed 6081h , target displacement 607Ah) .

The host computer will 6040h bit4  From 0 Setto 1, prompting the slave station to have a new displacement instruction that

needs to be enabled. The slave station receives 6040h bit4  After the rising edge of , it is determined whether the new
displacement instruction can be received:

If 6040 bit5 The initial state is 1 , and at this time 6041h bitl2 is 0, indicating that the slave station can receive new
displacement instructions@; after the slave station receives the new displacement instruction, it will Bit 12 issetto0 Setto1,
indicating that the new displacement instruction @ has been received, and the current slave is in a state where it cannot
continue to receive new displacement instructions. In the immediate update mode, once a new displacement instruction is
received (6041 bitl2 From O becomes 1), the servo immediately executes the displacement command.

The host computer receives the status word 6041h from the slave station bitl2  becomes 1 After that, the displacement
instruction data can be released and the control word 6040h bit4 From1

Set to 0, indicating that there is no new position command. bit4 It is effective for edge change, so this operation will not interrupt
the displacement instruction being executed.

The slave detects the control word 6040h bit4  From 1 becomes O When the status word 6041h bitl2 From1 SettoO,
indicating that the slave is ready to receive new displacement instructions. In the immediate update mode, when the slave
detects the control word 6040h bit4  From 1 becomes 0 When 6041h is always bitl2  Clear. In the immediate update
mode, during the execution of the current displacement instruction, a new displacement instruction @ is received, and the
displacement instruction executed by @ is not discarded. For the relative position instruction, after the second displacement
instruction is positioned, the total displacement increment = @'s target position 607A + @'s target position 607A.
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6040 bit4

New

set-
point

Target
position

target
position

Current
processed

Set-point

6041 bit12
acknowledge

Target
reached

7-7 Update control command timing immediately
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2. Control instruction timing is not updated immediately :

a) The host computer first updates and modifies other properties of the displacement instruction as needed ( acceleration time
6083, deceleration time 6084 , maximum operating speed 6081 , target displacement 607A)

b) The host computer will 6040 bit4  From O Set to 1 to prompt the slave that there is a new displacement instruction that needs to be
enabled

c) Theslave receives 6040 bit4  After the rising edge of , it is determined whether the new displacement instruction can be
received: if 6040 bit5  The initial state is 0, and at this time 6041 bitl2 is0O, indicating that the slave station can receive new
displacement instructions@; after the slave station receives the new displacement instruction, it will bitl2 FromO Setto 1, indicating
that the new displacement instruction @ has been received and the current slave station is in a state where it cannot continue to
receive new displacement instructions.

d) The host computer receives status word 6041 bit12 becomes1 After that, the displacement instruction data can be released
and the control word 6040 bit4 From1 SettoO, indicating that there is no new position instruction at present .
Due to 6040 bit4 It is effective for edge change, so this operation will not interrupt the displacement instruction being executed.

e) The slave detects control word 6040 bit4 From 1 becomes 0, and after the current segment positioning is completed, 6041 is
released bitl2  The servo is ready to receive new displacement instructions. In non-immediate update mode, the servo cannot
receive new displacement instructions while the current segment is running. After the current segment positioning is completed, the
servo can receive new displacement instructions. Once received (6041 bit12 From O becomes 1) , the servo immediately
executes the displacement command.

Actual
speed

|

| |
| |
l |
| |
| | |
I | |
1 | i
6040 bitd o I ! I
New T L | L | |
. | | | | |
set-point " 1 e T —>
Target T HOR! [ ii i i i
position 1l 11 I | L B
I I I | | |
Il I I | | |
I I I | | |
Il I I | | |
I I I | | |
Il I I | | |
Current target H H ” : : :
position I 1 1 | | |
processed : ' ! ! ! ! ! | i
| I I | | |
l 1 1 1 | l >
6041 bit12 Il I I | | |
Set-point T : : : : :
acknowledge } } } } + >
Target A Il I I | | |
+ I I | | '—
reached — — | —>

Feure7-8 Non-immediate update control instruction timing

7.5 Interpolation position control mode (7- IP)

Interpolation position control mode is used to control the need for Set point Time compensation of multiple axes or one axis.
Generally used to adjust the time of drive units related to time synchronization technology. The interpolation cycle is defined by

Home offset(607C) .
Software Position limit(607D) : Postion
. Limit >

Interpolation data record(60C1h) _ | Input | Inter- function

7| buffer [ 7| polation —u Multiplier | [ >
Interpolation submode selection(60COh) factor (6093)
Polarity(607Eh) _ Position demand

= Trajectory | value(60FCh)
e e
generator
Profile deceleration(6084h) {inc/s2)
7 Limit | Multiplier -

Quick-stop deceleration(6085h) | function > (6097) >
Max deceleration(60C6h) :
Quick-stop option code(605Ah) o

0x60C2 , and the interpolation data can be entered through 0x6061 .

Fgure7-9 Position interpolation mode configuration diagram
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7.5.1 Mode Switching
Notes on mode switching:

1. When the servo drive is in any state, after switching from contour position mode or periodic synchronous position mode to other

modes, the unexecuted position instructions will be discarded.
2. Whentheservodriveisin anystate, after switching from profile speed mode, profile torque mode, periodic synchronous speed mode, or periodic
synchronous torque mode to othermodes, it will first perform a ramp stop. After the stop is completed, it can switch to other modes.

3. Whentheservoisinzeroreturn mode and is running, it cannot be switched to other modes; when the zero retumn is completed or interrupted (alarm or
enableisinvalid), it can be switched to other modes.

4. Intheservo running state, when switching from other modes to the cycle synchronization mode, please send instructions at least 1ms later,
otherwise the instruction will be lost or an error will occur.

7.5.2 Related Objects

Control Word 6040h
bit name describe
0 Switch on
1 Enable voltage
5 Quick stop BitO~bit3 Both are 1, indicating that the operation is started
3 Enable operation
4 Disable interpolation 0: interpolation is not allowed; 1: interpolation is enabled;
Halt demand 0: Execute the instruction of bit4,1: The axis should stop according to the
8 stop method of 605Dh, and the status word bit12 should be set to 0
Control Word6041h
bit name describe
0: Target position not reached
10 Target reached 1: Target position reached
" IP. mode active 0: IP mode enable is effective
1: IP mode enable is not effective
index |Sub-index name access | DataTypes | Canitbe unit Setting range default
mapped? value
6040 Control Word RW UINT RPDO - 0~ 65535 0
6041 Status word RO UINT TPDO - 0 to xFFFF 0
6060 Operation Mode RW SINT RPDO - 0~ 10 7
6061 Mode Display RO SINT TPDO - 0~10 7
60C1 Interpolation data records RO DINT NO - ARR -
60C1 01 Interpolation data records RW DINT NO - 231 ~(231-1) 0
607D | oo | Supportsoftware RO USINT NO 2 2
absolute position
limit sub-index
maximum number
607D 01 |Minimum software absolute| RW DINT NO - 23t~(23.q)| -2%
position limit
607D 02  |Maximum software absolute| RW DINT NO - 23 ~(23%-1)| 23-1
position limit
Maximum supported
60C2 00 . . . RO USINT NO - 2 2
interpolation time
Sub-index of the period
60C2 01 Interpolation time period RW USINT NO - 0~65535 1
unit
60C2 02 Interpolation time index RW SINT NO - -1281t0 63 -3
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7.6 Cyclic Synchronous Position Control Mode (8- CSP)
7.6.1 Control block diagram

7.6.2 Related Objects

Target position(607Ah) R Limit
Software Position limit(607D) function » Multiplier >
Polarity(607Eh) i (6093h)

Following error window(6065h)

Following error time out(6066h)

Velocity offset(60B1h)

»{ Drive control
function

Quick-stop deceleration(6085h)

Quick-stop option code(605Ah)

Y

Torque offset(60B2h)

Max Torque(6072h)

Figure 7-10 Synchronous cycle position configuration block diagram

>
P

Position demand
value(60FCh)

Control word 6040h
Bit name describe
0 Switch on
1 | Enable voltage
BitO~bit3 are all 1, indicating that the operation is started
2 | Quick stop
3 Enable operation
4 Disable interpolation 0 : interpolation is not allowed; 1 : interpolation enabled;
Halt demand 0 : Execute bit4 Instructions
8 1 : The axis should be based on 605Dh The parking mode is set
to stop, and the status word bit12 should be set to 0
Statusword 6041h
Bit name describe
0 Target reached 0 : The target position has not been reached;
1 : Target position reached;
1 internal limit active 0 : Position command and position feedback are within the limit
1 : Position command or position feedback exceeds the limit
) Slave follows the command 0 : The slave does not follow the command
drive follow the command value 1: Slave follows the instruction
following error 0 : No position deviation alarm
3 1 : Excessive position deviation alarm occurs
5 Home find 0 : Home return is not completed
1 : Return to zero completed
index [Sub-index| name access | Data Types Mapp ? unit Setting range |default value
6040 Control Word RW UINT RPDO - 0~ 65535 0
6041 Status word RO UINT TPDO - 0 to xFFFF 0
6060 Operation Mode RW SINT RPDO - 0~10 8
6061 Mode Display RO SINT TPDO - 0~10 8
6062 Position feedback RO DINT NO Command - -
6063 Position feedback RO DINT NO Encoder unit - -
6064 Position feedback RO DINT NO Command - -
6065 Position deviation | RW UDINT NO Command 0~ (23-1) 0
too large threshold unit
6066 Position deviation | RW UINT NO ms 0~(23-1) 200000
timeout
6067 Position reaches | RW UDINT RPDO Encoderunit | 0~(23-1) 30
threshold
6068 Position reaches RW UINT NO ms 0~65535 0
window
6072 Maximum torque | RW UINT RPDO 0.1% 0~65535 3000
607D 01 Minimum position | RW DINT NO Command -2 27
limit unit
02 | Maximum position | RW DINT NO Command -272 % 2%
limit unit
6085 Rapid stop RW UDINT RPDO Command unit | 0~ (23%-1) 1000
deceleration /s?
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7.7 Home Return Mode (6- HM)

7.7.1 illustrate

The origin return mode is used to find the mechanical origin and locate the position relationship between the mechanical origin and the
mechanical zero point.

| Mechanical origin: A fixed position on the machine, which can correspond to a certain origin switch or the motor encoder Z Signal.
| Mechanical zero point: Mechanically absolute O Location.

After the origin return is completed, the motor stop position is the mechanical origin. By setting 607Ch , the relationship between
the mechanical origin and the mechanical zero point can be set:

| Mechanical origin = mechanical zero + 607C ( origin offset )
When607C=0 , the mechanical origin coincides with the mechanical zero point.

7.7.2 Procedure

1. Set Mode of Operations: 6060h ] Set to homing mode mode) (0x06) .
2.  Settings [ Home offset:607Ch 1
3. Set [ Homing method:6098h ], thesettingrangeis1 To 36 .
4. Setting Homing speeds:6099h Sub-1 ], defines the speed when searching for the origin switch ( unit: pulse/s) .
5. Setting Homing speeds:6099h Sub-2 ], define the speed of finding the zero point ( unit: pulse/s) .
6.  Setting Homing acceleration:609Ah ], defines the acceleration of regression ( unit: pulse/s2) .
7. [ Controlword:6040h ] to (0x06 > 0x07 > 0xOF) in sequence , and set the driver Servo On And start the motor running.
8. [ Controlword:6040h ] to (OxOF >0x1F) in sequence, and find the origin switch (Home Switch) and make a comeback.
9. Read [ Statusword:6041h ]toobtain the drive status.
7.7.3 Related Object List
Control word 6040h
Bit name describe
0 Switch on
1 Enable voltage
2 Quick stop BitO~bit3 Both are 1, indicating that the operation is started
3 Enable operation
4 Homing start 0 - 1: Start zero return; 1 : Zero return in progress;
1 - 0: End and return to zero;
8 Stop Instructions 0 :Servo pressbit 4 The setting determines whether to start returning
Halt to zero or not;1 : Servo press 605D Set a pause;
Statusword 6041h
Bit name describe
10 Target reached 0 : The target position has not been reached;
1 : Target position reached;
12° | homing 0 : Return to zero failed
1 : Zero return successful. This flag is set when the servo is in the zero
return mode.
13 Homing error 0 : No error occurred during zero return;
1: Zero return timeout or excessive deviation error occurs;
15 Home find 0 : Home return is not completed;
1 : Origin return is completed. This flag is set when the origin signal is
encountered.is set when
index |Sub-index name access |Data Types| mapped? unit Setting range default value
6040 Control Word RW UINT RPDO - 0~ 65535 0
6041 Status word RO | UINTL | TPDO - 0to xFFFF 0
6060 Operation Mode RW SINT RPDO - 0~10 6
6061 Mode Display RO SINT TPDO - 0~10 6
607C Origin offset RO USINT RPDO Command |-231~ (231-1) 0
6098 Origin regression RW DINT RPDO - 1to35 34
method
6099 Zero return speed - ARR RPDO - OD Data Range | OD default value
6099 01 Search for the signal | RW UDINT RPDO Instruction | 0~ (231-1) 69905067
speed at the unit /s
deceleration point
6099 02 Search origin signal RW UDINT RPDO Instruction | 0~ (23-1) 69905067
speed unit /s
609A Origin return RW UDINT RPDO | Command | 0~ (23!-1) 419430400
acceleration unit /s?
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7.7.4 Introduction to zero return method
1) 6098h=1:
a)  Target zero position: The first motor Z signal after the falling edge of the reverse limit switch N-OT .
b)  Deceleration point: Reverse limit switch (N- OT)
® N-OT signal is invalid when starting the return to zero , the reverse direction is6099h sub1 It runs at a speed of 10000, decelerates and
stops after receiving the rising edge of N-OT , and then runs forward at a speed of 6099h sub2 , stops after finding the target zero
position.

A
Trigger signal:
Motor | 6040h : 0x0F 3 0x1F 6099-02h

Reverse limit switch Positive limitswitch  [Speed ¢ lﬁ\w position
H=1 ' >
"

|:|I T Ij
| LI
! 1 I
Movement track (| . |
L 7

|
|
Motor Z signal l |-| I-l ‘ |-| Z Pulse
| l
N-OTsingal |

6099-01h

N-OTsingal

Notel : H :forward 6099h subl Speed; -H :reverse 6099h subl speed;
L : Forward6099h sub2 speed; -L : reverse 6099h sub1 speed. Same as below

6099-01h 6099-02h
Note2: ti=t, —MS t3- _ ms
609Ah 609Ah

® N-OT signal is valid when returning to zero , it will be directly setto 6099h sub2 The machine moves forward at a speed of 100 km/h

Reverse limit switch Positive limit switch 4 b;ﬁlﬁgiﬂgﬁ gna(]);lr
>
Motor 6099-02h
0 speed position
1 I .
. . e
| |
|_|_>| 6099-02h
Movement : ! Z Pulse
| |
Motor Z signal |
N-OT signal | | N-OT singal

and stops after finding the target zero position.
2) 6098h=2:
a)  ThefirstmotorencoderZ signal after the falling edge of the positive limit switch P-OT .
b)  Deceleration point: Positive limit switch (P- OT)
® P-OT signal is invalid when returning to zero , the forward direction willbe 6099h. sub1 It runs at a speed of 6099h , decelerates and stops after
receiving the rising edge of P-OT , and then reverses at sub2
The vehicle stops after finding the target zero position at a certain speed.

imit swi L 5099-01h
Reverse limit switch Positive limit switch | 6099-0 |

— = Motor ! position
[ ] : ] spee e 6099-02h !_|_/I<_L‘ -

|
H t RS
i Trigger signal:
Mgtlon : 6040h: 0xOF Jp-0x1F :
| |_| Z plus
L

trajectory
P—OT5|gnaI

Motor Z Il |

signal P-OT
signal
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® P-OT signal is valid when returning to zero, it will be directly set to 6099h sub2 The vehicle moves in reverse at a speed to find the target

A Trigeer signal:

everse limit switch Positive limit switch 6040h: 0xO0F & OxIF
¢ Motor position
[ speed >
| 6099-02h
_L 1 > et |
v 1
. . Z plus
Motion trajectory
Motor Z signal I n —
I P-OTsignal
P-OT signal

zero position and then stops.
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3) 6098h=3
a)  Target Zero: ORPG ThefirstmotorZ after the falling edge pulse
b)  Deceleration point: origin switch ( ORPG)
® ORPG signal is invalid when returning to zero , the forward directionis 6099h. sub1 It runs at a speed of 6099h , decelerates and stops when it
encounters the risingedge of ORPG , and then reverses to sub2

V100

The vehicle stops after finding the target zero position at a certain speed.

4)

Origin detection switch
AT 6099-01h
Reverse limit switch Positive limit switch Motor | | position
Speed 1t
(5] O] P / ! ! \
| T ] b 6099-02h g
[ b
— t
H | Trigger signal: | B
Movement |—|<—> 6040h: 0x0F =»0x1F :
=Ll |-| | | | Z plus
1
Motor Z signal |1 ! f
ORPG signal | | ORPGSignal

ORPG signal is valid when starting the return to zero , it will be directly converted to 6099h sub2 Search for the target zero position in

reverse direction at a speed of

Origin detection switch

Reve:ellmlt switch Positive limit switch
]
L= U
1
[ ]
L
Movement -L

—_—_—

Motor
Speed

Trigger signal:
6040h: 0x0F 3 0x1F

:\—l 6099-02h
s
|_| Z plus

position

Motor Z signal
ORPG signal
ORPGSignal
6098h=4
a)  Target Zero: ORPG ThefirstZ after the rising edge pulse
b)  Deceleration point: origin switch ( ORPG)

® ORPG signal is invalid when starting the return to zero, it will be directly used as 6099h sub2 The speed is forward to find the target zero

Origin detection switch
i e m It
Reverse limit switch Positive limit switch 4 sroligoelzzstﬁgi GMF
Motor
|:|I I |:| Speed 609902 position
[T 1 -
L | > et l
Motion : | :
trajectory | : | Z plus
| il |
Motor Z signal t t
ORPG signal I | ORPGSignal
position.

(] ORPG signal is valid when returning to zero, the reverse directionis 6099h sub1 It runs at a speed of 6099h, decelerates and stops when it
encounters the falling edge of ORPG , and then runs forward at 6099h sub2

Find the target zero position at a speed of

Origin detection switch & Trigger signal:
imit swi 140h : 0xOF :
Reverse limit switch Positive limit switch Motor 6040h:0x0F > OK”;‘)O% 02h
O Speed ! | e position
[T ° 1 L >
| ] | | {\_:_/i
[ - I |
— —-6099-01h
- | : l | | | |
Motion trajectory |t | t, |
Sl i A Bl e
| | |
Motor Z signal | |'|I |
t t | Zplus
ORPG signal :
I ORPGSignal
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® 6098h=5
. Target Zero: ORPG ThefirstZ after the falling edge pulse
. Deceleration point: origin switch ( ORPG )
5)  ORPG signal is invalid when starting the return to zero , the reverse directionis6099h sub1 It runs at a speed of 6099h, decelerates and stops
when it encounters the rising edge of ORPG , and then runs forward at 6099h sub2

Find the target zero position at a speed of

Origin detection switch Y
Reverse limit switch Positive limit switch Motor ;[,'i%‘i’:ﬁfgi': ) o
m - speed ¢ > 0x1F 6099-02h L p—
|
—— =)
7HIC:LT| 6099-01h |
Movement D |
trajectory | |1 ! ! | : |
Motor Z signal I I h n I ” Zplus
ORPG Signal |—| T

ORPG Signal

6)  ORPG signal is valid when starting the return to zero, it will be directly converted to 6099h sub2 The speed is forward to find the target
zero position.

Origin detection switch

Reverse limit switch [&_al Positive limit switch A Triggersignal:
.= Motor 6040h: 0xOF 3 Ox1F
| o Speed .
[ : : ] ! 6099020 position_
L T 1 gl
: | > ety |
Movement | I |
trajectory : |-| Z plus
I

-

Motor Z signal

1

ORPG Signal

I ORPGsignal

® 6098h=6
. Target Zero: ORPG ThefirstZ after the rising edge pulse
. Deceleration point: origin switch ( ORPG )
7)  ORPG signal is valid when returning to zero , the forward directionis 6099h. sub1 It runs at a speed of 6099h , decelerates and stops when it
encounters the falling edge of ORPG , and thenreversesto sub2
Find the target zero position at a speed of

Lo Origin detection switch Y )
Reverse limit switch o Trigger signal:
Positive limit switch Motor 6040h: 0xOF 3 0x1F
[ ] 6099-01h
© — o Speed Position
[ I ] | |
| 1 I
| P I—l—(‘ — 6099-02h
SN - ’ [
Movement | > | s |
trajectory | I‘*L |
. | |
Motor Z signal | |1 I—I I H Zplus
|
ORPG Signal |

ORPGsignal

8)  ORPG signal is invalid when starting the return to zero, it will be directly used as 6099h sub2 Search for the target zero position in reverse
direction at a speed of

Origin detection switch
Reverse limit switch Positive limit switch A Triggersignal:

Motor| ~ 6040h:0xOF 9 0x1F
- L] | Speed
[ T T ||:| Position

| [ -
| -1 I :\—l 6099-02h

Movement : L >t |

i |

trajectory byl Z plus

Motor Z signal | I |
} }

ORPG Signal

ORPGsignal
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® 6098h=7
. Target Zero: ORPG ThefirstZ after the falling edge pulse
. Deceleration point: origin switch ( ORPG )
9)  Whenthe return to zero start is started, the ORPG signalis invalid, and the forward directionis 6099h. sub1 Running at speed:
. If the positive limit switch P-OT signalis not encountered, the system will decelerate and stop when it encounters the rising edge of ORPG ,

and then reverse at 6099h. sub2 Find the target zero position at a speed of

Origin detection switch
Reverse limit switch Positive limit switch Moto 5099 01h
_ o Speed !
[ | ] | position
— ' |
gl | | Trigger signal: I i
Movement I—k_> : : 6040h:0x0F 4 0x1F | |
trajectory =L | | H : ﬂ Z plus
| | |
Motor Z sigriaf |1 f t T
| .
ORPGsignal _ ’_|—'— ORPG signal
P-0T signal ,Tsignal

. If the forward limit switch P-OT signal is encountered, it will automatically reverse and run at a speed of 6099h sub1 . When it
encounters the rising edge of OPRG , itwill decelerate to6099hsub2 speed, and continue running to the target zero position to
stop

BUY9-UTH
Origin detection switch Motor
Reverse limit switch it
Positive limit switch Speed : position
T S—<
[E=] Y b 6099-02h
Trigger signal |
[ | 6040h : 0x0F = 0x1F I
o |
i
Movement N Zplus
»
trajectory 1L —H
X OPRG signal
Motor Z signal I
ORPG signal —
P-0T signal
P-OTsignal S

10) ORPG signal is valid when starting the return to zero, it will be directly converted to 6099h sub2 Search for the target zero position in

Origin detection switch

e . Trigger signal
Reverse limit switch F Positive limit switch b : >
] Motor 40h:0x0F  Ox1F
5 _ =
[ I ] |:| Speed K position
: :\—' 6099-02h
1 >
Movement track I L

Z plus

ORPG signal
— |

1]

— — —

Motor Z signal
ORPG signal

Positive limit signal

reverse direction at a speed of

® 6098h=38
. Target Zero: ORPG ThefirstZ after the rising edge pulse
. Deceleration point: origin switch ( ORPG )
11) Whenthereturn to zero start is started, the ORPG signalis invalid, and the forward directionis 6099h. sub1 Running at speed:

. If the positive limit switch P-OT signal is not encountered, the system will decelerate and stop when it encounters the rising edge of ORPG ,
and then reverse at 6099h. sub2 Running at a speed of

ORPG After the falling edge, it continues to run in the forward direction to find the target zero position.

Origin detection switch
Reverse limit switch Positive limit switch Motor
Speed

5
[ n : 'D
L] L
I H
Movement track
-L
S

6099-01h

6099-02h /_l

I
6099-02h 1
|
ﬂ Z plus

ORPGsignal
T
P-OT signat 2 P-OTsignal

[ position

A%

Motor Z signal i-l

1/

ORPG signal
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If the forward limit switch P-OT signal is encountered, it will automatically reverse and run at a speed of 6099h sub1 . When it

encounters the rising edge of OPRG , it will decelerate to 6099hsub2 speed, and continue to run until it encounters the falling
edge of ORPG, then reverse and run at the speed of 6099 sub?2 to find the target zero position and stop

Reverse limit switch

Origin dd

Movement track

Motor Z signal

ORPG signal

P-OT signal

A Motor 6099-01h
Soeed t3
| | \o——te position
| | AN
>—ey l Pl
: | 6099-02h
Trigger signal 6
6040h:0x0F 3 0x1F Lo0s9 ot t l : :
| [
I H |
H |—| : ! Zplus

OPRGsingal

P-OTsingal

12) ORPG signal is valid when starting the return to zero, it will be directly converted to 6099h sub2 The speed starts to return to zero in the
reverse direction . After the falling edge, it decelerates to stop and then moves forward.

6099h sub2 Find the target zero position at a speed of

Positive limit switch

Reverse limit switch Positive limit switch

C——1
=T .
1
[ T ]

[ -
1! |
Movement track L :
Pl
Motor Z signal ! M !

ORPG signal

1

Forward limit signal

Trigger signal:
6040h: 0xOF 9 0x1F
Motor
S d 6099-02h
pee ™\ Position
1 -
| ) + T 6099-02h
> e 1
|
|_| | Z plus
|
|
| ORPG singal

® 6098h=9

Target Zero: ORPG ThefirstZ after the rising edge pulse
. Deceleration point: origin switch ( ORPG )

13) Whenthe returntozero startis started, the ORPG signal isinvalid, and the forward directionis 6099h. sub1 Running at speed:

If the positive limit switch P-OT signalis notencountered, the speed will be decelerated to 6099h after the ORPG rising edge is encountered. sub2 The
speed continues to run forward, and after encountering the falling edge of ORPG , it decelerates and stops, and then runs in the reverse

direction at a speed of 6099h sub2 to find the target zero position.

6099 01h
Reverse limit switch [E=I] Positive limit switch Motor
I
PositifeJimit switch Spee :
| 6099-02h N
[ ] | Position
L | T >
L H L | I—/ieoggfozn
Movement track I > | | :
] b
i |_| Z plus
Motor Z signal n I p
ORPGsingal _ — ' ORPGsingal
| P-OT signal
P-OT signal

If you encounter a positive limit switch P-OT signal,itwill automatically reverseto6099h sub1 Whenitencounters the rising edge of
OPRG, itdeceleratestostopandruns forward at the speed of 6099h sub2. When it encounters the falling edge of ORPG, it
decelerates to stop and runs reversely at the speed of

Reverse limit switch [ ] Positive limit switch Motor oo
— =] Sgeed ts -
o Origin detectidn switfh — [Coc] | | —ﬂ—k— 6099-02h Position
I | I ' ' | AN -
[ E— T ) T § I o
T A K |t | "099’03}1_| | 6099-02h
| | [rigger o 1 6099-01h |/ 1 |
| H ignal6040h: —» Ox1F | | |
Movement track | | | : 1
| | | |
', I I_l ! |_| | I_l | Zpulse
Motor Z signal ﬂ | | | ! .
| | | OPRG signal
OPRG signal | t
P-OT signal ' P-OT signal
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6099 sub?2 until it finds the target zero position and stops.

14) ORPG signal is valid when starting the return to zero, it will be directly converted to 6099h sub2 The speed starts to return to zero in the
positive direction . After the falling edge, it decelerates to stop and then reverses to

6099h sub?2 Find the target zero position at a speed of

Origin detection switch

Motor Z signal

I

|
1T
1=
| L
| L
[
LI
[

imi i . R Trigger signal:
Reverse limit switch Positive limit switch 6040h: 0x0F P0x1F
(=] u Motor —
I [ | I Speed Position
: ‘—/50997021\
Movement track

' H |
| Z pulse

ORPG signal
I;t;:glve limit — OPRG signal
—
® 6098h=10

Target Zero: ORPG ThefirstZ after the falling edge pulse
Deceleration point: origin switch ( ORPG )

15) Whenthe returnto zero start is started, the ORPG signalis invalid, and the forward directionis 6099h. sub1 Running at speed:
. If the positive limit switch P-OT signal is not encountered, the speed will be decelerated to 6099h after the ORPG rising edge is

Origin detection switch N
Reverse limit switch Positive limit switch Motor
Speed
| | | 6099-02h
I Position
1 L N | |
Movement track | > | h
| Z pulse
. | p
Z signal of motor
1 OPRG signal
OPRG signal —
P-OTsigna
P-OTsignal

encountered. sub2 Speed, run forward to find the target zero position.

. If you encounter a positive limit switch P-OT signal,itwillautomatically reverseto6099h sub1 Whenitencountersthe rising edge of

OPRG, itdecelerates and stops, and runs forward at the speed of 6099h sub2 until it finds the target zero position and stops.

Origin detection switch
Reverse limit switch Positive limit switch Motor 6099-01h
]
5 [E=] Soeed /| I t 6099-02h Position
| | | [
[ J S—, | N T
o T'+ ignal I e l !
rigger signa
Movement track |L 6040h:0x0F—O0xIF | 6099-0lh l : {
| [
-H
L<—>i |—| : |—| |—| | Zpulse
H |
Motor Z signal N ] ! OPRG signal
A |
OPRG signal f P-OTsignal
P-OTsignal | e

16) ORPG signal is valid when starting the return to zero, it will be directly converted to 6099h sub2 The speed is forward to fi

ind the target

Origin detection switch A Trigger signal:
Reverse limit switch Positive limit switch Motor 6040h: 0x0F 3 Ox1F
| Speed 6099-02h Position
[ I I ] >
U i D !
| I L |
. . I
Motion trajectory | [
| 11 Z plus
Motor Z signal | | |-|
1 \
t t
ORPG signal |—|
L ORPG Signal
Positive limit signal

zero position.

® 6098h=11,12,13,14
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® 6098h=17 1030 ,and6098h=1~14 The motion curve is the same, only the last step is to find Z The step of signal is omitted. Stop immediately
when encountering the following origin signal.

6098h= Origin signal 6098h= Origin signal

17 N-OT Falling edge twenty four ORPG Rising edge

18 P-OT Falling edge 25 ORPG Rising edge

19 ORPG Falling edge 26 ORPG Falling edge

20 ORPG Rising edge 27 ORPG Falling edge
twenty one ORPG Falling edge 28 ORPG Rising edge
twenty two ORPG Rising edge 29 ORPG Rising edge
twenty three ORPG Falling edge 30 ORPG Falling edge

® 6098h=31, 32 reserve

® 6098h=33,34
. Origin signal: Z pulse
. Slowdown point: None

17) Zeroreturn method 33 : Reverse direction with 6099h sub2 The machine runs at the speed of 0.1000 and stops when it encounters
the first Z pulse.

18) Zeroreturn mode 34 : forward direction at 6099h sub2 The machine runs at the speed of 0.1000 and stops when it encounters the

first Z pulse.
Reverse limit switch Forward limit switch
[ |
-L ]

Movement trajectory 33 L

I 34

Motor Z signal M I
® 6098h=35

The current position is the mechanical origin. After the origin is triggered, the user's current position is 6064h = 607C

® 6098h=36
Trigger electrical zero point return. The motor runs at 6099h The speed of sub1 runs to electrical zero.

75



EA300E Series EtherCAT Servo Drive Manual

V100

Profile speed control mode (3- PV)

Control block diagram
In profile speed control mode, the acceleration is accelerated to the target speed ( 0x606B ) according to the configured acceleration
( 0x6083 ), and the deceleration is decelerated at the configured deceleration ( 0x6084 ) during deceleration.
to the target speed ( OX60FF ). The maximum speed is limited by the maximum configured speed ( Ox607F ) .

Target velocity(60FFh)

Limit

Max profile velocity(607F)

function

Polarity(607Eh)

YVY

Y

Profile acceleration(6083h)

A

A 4

[Inc/c]

P

Multiplier
(6094h)

Profile deceleration(6084h)

Quick-stop deceleration(6085h)

Limit

_| Multiplier | ne/s2l

Max acceleration(60C5h)

Max deceleration(60C6h)

YV VYY

Quick-stop option code(605Ah)

function

P

(6097h)

Velocity window time(606Eh)

>
P

Velocity demand

Trajectory |value(606Bh)
——
generator|

Figure 7-11 Speed setting module control block diagram

Velocity window(606Dh)

Velocity actual value(606Ch)

30

Max profile velocity(607Fh)

o

Target Velocity(606Bh)

A 4

Limit
function

Window
comparator

Timer

Target reached in
statusword(6041)

Figure7-12 Speed arrival module given block diagram

Related Object List
Control Word 6040h
BIT Name describe
0 Switch on
; Eﬁiesrggage BitO~bit3 are all 1, indicating that the operation is started
3 Enable operation
8 Halt 0: Servo is set according to bit0~bit3;
1: Servo is paused according to 605D setting;
Statusword 6041h
Bit name describe
10 Target reached 0 : The target position has not been reached;
1: Target position reached;
11 Internal limit active 0 : Both the position command and position feedback are within
the limit;
1 : Position command or position feedback exceeds the limit;
15 Home find 0 : Home return is not completed;1 : Home return completed;
index name access | Data Types mapp ? unit Setting range | default value
6040 Control Word RW UINT RPDO - 0~65535 0
6041 Status word RO UINT TPDO - 0~xFFFF 0
6060 | Operation Mode | RW SINT8 RPDO - 0~10 3
6061 | Mode Display RO SINT8 TPDO - 0~10 3
607F Maximum RW UDINT RPDO Command unit 0~(231-1) 0
contour speed
6063 | Position feedback| RO DINT NO - - -
6064 | Position feedback| RO DINT NO - - -
606B | Target speed RW DINT RPDO Command unit/s -231~(231.1) 0
606C | Actual speed RO DINT TPDO Command unit/s - -
606D |Speed  reaches| RW UINT NO Command unit/s 0~65535 20
threshold
606E | Speed arrival RW UINT NO ms 0~65535 0
6083 |Contour acceleration | RW UDINT RPDO Command unit/s? 0~(23%-1) 1310720
6084 | Contour deceleration| RW UDINT RPIEO Command unit/s? 0~(23%-1) 1310720
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. Cyclic Synchronous Speed Mode (9- CSV)

. Control block diagram
In periodic synchronous speed mode, the master specifies the target speed ( 0x60FF ) to the drive to limit the speed. In this mode, the

master can append
+
né—> Multiplier
(6094)
Velocity actual

Torque deviation ( 0x60B2 ) .
Quick-stop deceleration(6085h) Multiplier Drive control | value(606Ch)
3 >

+

Velocity offset(60B1h)

A

Y

Polarity(607Eh)

A 4

Max profile velocity(607Fh)

Y

Target velocity(60FFh)
(6097) function

Y

Quick-stop option code(605Ah)

Y

Torque offset(60B2h)

Max Torque(6072h)

»
»

Figure7-13 Synchronous speed mode control block diagram

. Related Object List

Control Word 6040h
Bit name describe
0 Switch on
1 Enable voltage
BitO~bit3 are all 1, indicating that the operation is
2 Quick stop started
3 Enable operation
8 Halt 0: Servo is set according to bit0~bit3;
1- Servn ics naused acearding ta GOSN cetting:
Status word 6041h
Bit name describe
Target reached 0 : The target position has not been reached;
10 1 : Target position reached;
Drive follow the command Value 0 : The slave does not follow the command;
12 1 : The slave follows the instruction;
Home find 0 : Home return is not completed;
15 1 : Home return completed;
index name access |Data Types| mapp? unit Setting range |default value
6040 Control Word RW UINT RPDO - 0~ 65535 0
6041 Status word RO UINT TPDO - 0 to xFFFF 0
6060 | Operation Mode RW SINT RPDO - 0~10 9
6061 | Mode Display RO SINT TPDO - 0~ 10 9
607F | Maximum contour RW UDINT RPDO Command unit| °~(23-1) 0
speed
6063 | Position feedback RO DINT NO - - -
6064 | Position feedback RO DINT NO - - -
60B1 Speed bias RW DINT NO Instruction | "231~(231- 0
unit /s 1)
60B2 Torque bias RW DINT NO 0.1% - 5000~5000 0
60EO |Forward torque limitf RW UINT NO 0.1% 0~5000 3000
60E1 |Reverse torque limit| RW UINT NO 0.1% 0~5000 3000
60FF Target speed RW DINT RPDO commandunit /s| - 231 ~(231-1) 0
606C Actual speed RO DINT TPDO command unit /s - -
606D | Speed reaches RW UINT NO command unit| 0~ 65535 20
threshold /s
606E Speed arrival RW UINT NO ms 0to 65535 0
6083 Contour RW UDINT RPDO Command unit| 0~ (23-1) 1310720
acceleration /s?
6084 Contour RW UDINT RPDO  [Command unitf 0~(23-1) | 1310720
deceleration /s?
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. Contour torque control mode (4- TQ)

. Control block diagram
In profile torque mode, the torque increases or decreases according to the torque gradient ( 0x6087 ) until the target torque ( 0x6071 ) is
reached. The torque is limited by the forward / reverse torque .
The values ( Ox60EQ , Ox60E1 ) are limited. The maximum torque ( 0x6072 ) is independent of the forward / reverse direction and shows the
maximum torque that can be applied to the motor.

Target torque(6071h)

>| Torque
Target slope(6087h) _| Trajectory demand(6074h) Torque
Max torque(6072h) R generator control
And
power
_Torque actual value(6077h) stage

Figure7-14 Torque setting module control block diagram

Target reached in

Torque Actual Value(6071h) - statusword(6041)
=O > <5% I
T +
Target Torque(6077h)
Figure7-15 Torque arrival judgment module control block diagram
. Related Object
List Control Word 6040h
Bit name describe
Switch on
0
1 Enable voltage
2 Quick stop Bit0~bit3 are all 1, indicating that the operation
3 Enable operation is started
8 Halt 0: Servo is set according to bit0~bit3;
1: Servo is paused according to 605D setting;
Status word 6041h
Bit name describe
10 Target reached 0 : The target position has not been reached;
Target reached 1 : Target position reached;
12 Software internal position limits 0 : Position feedback is within the limit;
internal limit active 1 : Position feedback exceeds limit;
15 Return to zero completed 0 : Home return is not completed;
Home find 1 : Home return completed;
index name access | Data Types | Canitbe unit Setting range default
mapped? value
6040 Control Word RW UINT RPDO - 0~ 65535 0
6041 Status word RO UINT TPDO - 0 to xFFFF 0
6060 Operation Mode RW SINT RPDO - 0~10 4
6061 Mode Display RO SINT TPDO - 0~ 10 4
6071 Target torque RW INT RPDO 0.1% -32768~32768 0
6087 Torque gradient RW UDINT RPDO  |0.1%/ms 0~23 1
6077 Current torque RO INT TPDO 0.1% | -32768~32768 -
6072 Maximum Torque RW INT RPDO 0.1% -32768~32768 3000
60EO Forward torque limit RW UINT NO 0.1% 0~5000 3000
60E1 Reverse torque limit RW UINT NO 0.1% 0~5000 3000
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«  Periodic Synchronous Torque Mode (A- CST)
. Control block diagram
In periodic synchronous torque mode, the master specifies the target torque ( 0x6071 ) to the drive , thereby limiting the torque.
Torque offset(60B2h)

Target torque (6071h) += Torque
control

A

Torque actual value(6077h)

<

Velocity actual value(606Ch)

<

Position catual value(6064h)

<
<

Fegure7-16 Synchronous torque mode control block diagram

. Related Object
List
Control word 6040h
Bit name describe
0 Servo ready
Switch on
1 Connect the main circuit
Enable voltage BitO~bit3 Both are 1, indicating that the
2 Fast shutdown operation is started
Quick stop
3 Servo operation
Enable operation
3 Stop Instructions 0 : Servo presses bit0~bit3 set up;
Halt 1 :Servo press 605D Set a pause;
Status word 6041h
Bit name describe
Target reached 0 : The target position has not been reached;
10 Target reached 1 : Target position reached;
12 Slave follows the command 0: The slave does not follow the command;
Drive follow the command value 1 : The slave follows the instruction;
Return to zero completed 0 : Home return is not completed;
15 Home find 1 : Home return completed;
index name access |Data Types Can it be unit Setting range default
mapped? value
6040 Control Word RW UINT RPDO - 0~ 65535 0
6041 Status word RO UINT TPDO - 0 to xFFFF 0
6060 Operation Mode RW SINT RPDO - 0~10 10
6061 Mode Display RO SINT TPDO - 0~10 10
6071 Target torque RW INT RPDO 0.1% -32768~32768 0
6074 Torque command RO INT TPDO 0.1% -32768~32768 -
6077 Current torque RO INT TPDO 0.1% -32768~32768 -
6072 Maximum Torque RW INT RPDO 0.1% -32768~32768 3000
60B2 Torque bias RW INT RPDO 0.1% -32768~32768 0
60E0 Forward torque limit RW UINT NO 0.1% 0~5000 3000
60E1 Reverse torque limit RW UINT NO 0.1% 0~5000 3000
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Chapter 8 Object Dictionary Detailed Description

¢ Object dictionary

category
description
The object dictionary supported by this driver is classified as follows:
index illustrate
0x1000 to Ox1FFF Cia301 Object Dictionary
0x2000 to 0x2F63 ( Notel) Corresponding general function codes P0-00 ~ PF- 99
0x3000 ~ 0x3F63 ( Notel) Corresponding special function codes FO-00 ~ FF- 99
0x4000 ~ 0x4F63 ( Notel ) Corresponding monitoring function code d0-00 ~ dF- 99
Ox5E00 ( Notel) Corresponding status function code St- 00
0x5F00 to Ox5F63 ( Notel) Corresponding auxiliary function codes AF-00 ~ AF- 99
0x6000 to Ox67FF Cia402 Object Dictionary

The factory-def-ined object dictionary index consists of high 8 bits and low 8 bits: the high 8 bits
correspond to the group number, and the low 8 bits correspond to the number within the group.
For example, object dictionary 0x4022 corresponds to function code d0-34.

Object Dictionary: |OX 40 22

High 8 bits Lower 8 bits ‘
0x40 is dO 0x22 is 34 in decima1|

Corresponding function code

do-34

Function PP: Contour position control mode PV: Profile Speed Mode
parameter IP: Interpolation position control CSV: Periodic synchronous speed control
setting mode mode
CSP: Cyclic synchronous position TQ: Contour torque mode
property control mode
description: HM: Origin return control mode CST: Periodic torque control mode
O: Set at any time, effective A : Read-only parameter, cannot be set
immediately
®: Set at any time and take effect Y¢: Setat any time, effective when the
after power-on again motor is stationary

Control mode description:

. Data Types

Data used in this manual Type The content and scope are shown in the following table.

Name Description Range

SINT Signed 8bit -128 ~127

USINT Unsigned 8bit 0~ 255

INT Signed 16bit -32768 ~ 32767

UINT Unsigned 16bit 0~ 65535

DINT Signed 32bit -2147483648 ~ 2147483647
UDINT Unsigned 32bit 0~ 4294967295
STRING String Value
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«  Communication parameter details (1000H)

This area describes the basic functions of the device to communicate and exchange data in the network. Typical entries are as follows:
index Device Type Device Type Initial value unit Canit be Data Structure
mapped?
0x1000 0x00020192 - NO VAR

Data Type : UDINT
Accessibility: RO

Parameter function : Display and describe the CoE device protocol type
bit name describe

0~15 Device profile 402 (192h:Device sub-protocol)

16~23 type 02: Servo Drives

25~31 Mode Factory customized

index Error Register Error recorder Initial value unit Canit be Data Structure
mapped?
0x1001 0x00 - NO VAR

Data Type : USINT
Accessibility: RO

Parameter function : Display the error logger value of the device. Store the value in a section of the emergency information.

Function value content
0
Warning status Servo normal
1 With warning
index Manufacture Device Number Initial value unit | Canit be mapped? Data Structure
0x1008 0x00 - NO

Data type : STRING
Accessibility: RO

Parameter function : describe the manufacturer's equipment name EA300E .

index Software Version Software Version Initial value unit be mapped? Data Structure

0x100A 0x00 - NO

Data type : STRING
Accessibility: RO

Parameter function : describes the software version of the manufacturer's equipment, such as FOO0V100B00DOO .

index Storage parameters Initial value unit be mapped? Data Structure

0x1010 0D default value - NO OD Data Types

Data Type : REC
Accessibility: RO

Parameter function : Description Storage parameter Classification: Sub-index write 0x65766173 Trigger the corresponding storage operation.

Sub-index Store all parameters Initial value unit be mapped? Data Structure

01 0 - NO UDINT

Data Type : UDINT
Data range : 0x00000000 ~ OxFFFFFFFF
Accessibility: RW

Parameter function : store all parameters ( 02/03/04 Sub-index all), and automatically cleared to 0 after execution .

Sub-index Store communication parameters Initial value unit be mapped? Data Structure

02 0 - NO UDINT

Data Type : UDINT

Data range : 0x00000000 ~ OxFFFFFFFF

Accessibility: RW

Parameter function : store CIA301 Communication parameters ( 1000H ) are automatically cleared to O after execution .

Sub-index Store CiA402 parameters Initial value unit be mapped? Data Structure

03 0 - NO UDINT
Data Type : UDINT
Data range : 0x00000000~ OxFFFFFFFF
Accessibility: RW
Parameter function : storage CIA402 Parameter ( 6000H ) is automatically cleared to 0 after execution .
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Sub-index Store EA300E Servo specific parameters Initial value unit be mapped? Data Structure
04 0 - NO UDINT
Data Type : UDINT
Data range : 0x00000000 ~ OxFFFFFFFF
Accessibility: RW
Parameter function : Storage EA300E Servo drive PO~Pb Group parameters.

index Restore default parameters Initial value unit be mapped? Data Structure

0x1011 0D - NO OD

Data Type : REC

Accessibility: RO

Parameter function : Description Storage parameter classification: Sub-index write 0x64616F6C Trigger the corresponding factory reset
operation.

Sub-index Restore default parameters Initial value unit be mapped? Data Structure
01 0 - NO UDINT

Data Type : UDINT

Data range : 0x00000000 ~ OxFFFFFFFF

Accessibility: RW

Parameter function : Restore all default parameters ( 02/03/04 Sub-index all), automatically cleared to O after execution

Sub-index Restore communication parameters Initial value unit be mapped? Data Structure
02 0 - NO UDINT

Data Type : UDINT

Data range : 0x00000000 ~ OxFFFFFFFF

Accessibility: RW

Parameter function : Restore CIA301 Communication parameters ( 1000H ) , automatically cleared to O after execution

Sub-index Restore CiA402 parameters Initial value unit be mapped? Data Structure
03 0 - NO UDINT

Data Type : UDINT

Data range : 0x00000000~ OxFFFFFFFF

Accessibility: RW

Parameter function : restore CIA402 Parameter ( 6000H ) , automatically cleared to 0 after execution

Sub-index Restore Servo Specific parameters Initial value unit be mapped? Data Structure
04 0 - NO UDINT
Data Type : UDINT
Data range : 0x00000000 ~ OxFFFFFFFF
Accessibility: RW
Parameter function : restore servo drive PO~Pb Set parameters, automatically cleared to 0 after execution . Function is the same as AF-09

operation.
index ID 1018h Initial value unit be mapped? Data Structure
0x1018 0D - NO

Data Type : USINT

Data range : OD Data Range
Accessibility: RO
Parameter function : describe device information.

Sub-index Supplier ID Initial value unit be mapped? Data Structure
01h 0x6DA - NO

Data Type : UDINT
Data Range : 0x6DA
Accessibility: RO

Parameter function : Manufacturer ID number, assigned by ETG organization. SINEE company is OX6DA .

Sub-index Product No. code Initial value unit be mapped? [Data Structure

02h 0x10000 - NO

ta Type : UDINT
Data Range : 0x10000
Accessibility: RO

Parameter function : Servo drive model code. EA100N: 0x00000000, EA300E: 0x00010000 .
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Sub-index Revision Number Initial value unit be mapped? Data Structure
03h 0x00050008 - NO
Data Type : UDINT
Data Range : 0x0005000B
Accessibility: RO
Parameter function : EtherCAT communication underlying software version.
Sub-index Serial number Initial value unit be mapped? Data Structure
04h 0x0 - NO
Data type : UDINT
Data ran% -
Accessibility: RO
Parameter function : reserved
index 1st Receive PDO Mapping Initial value unit be mapped? Data Structure
0x1600 OD default value - NO REC
Data Type : UDINT
Data range : OD Data Range
Accessibility: RW
Parameter function : Set the mapping object of RPDO1
Sub-index RPDO1 Number of supported mapping Initial value unit be mapped? Data Structure
00h objects 4 - NO REC
Data type : USINT
Data range : 0to 10
Accessibility: RO
Parameter function : number of sub-indexes
g . - . 5
Sub-index 1st Input Object to be Mapped Initial value unit be mapped? Data Structure
01h 0x60400010 - NO -
Sub-index Initial value unit be mapped? Data Structure
02h Zl'ld Input Object tO be Mapped 0x60710010 - NO -
T - . 5
Sub-index 3rd Input Object to be Mappe Initial value unit be mapped? Data Structure
03 0x607A0020 - NO -
T - . 5
Sub-index 4th Input Object to be Mappe Initial value unit be mapped? Data Structure
04 0x60600008 - NO -
Sub-index | 5 4~10th Input Object to be Mapped
05~0A
Data Type : UDINT
Data range : 0 to OXFFFFFFFF
Accessibility: RW
Parameter function : Set the mapping object of RPDO1
index 2nd Receive PDO Mapping Initial value unit be mapped? Data Structure
0x1601 OD default value - NO REC
Data Type : UDINT
Data range : OD Data Range
Accessibility: RW
Parameter function : Set the mapping object of RPDO2
Sub-index RPDO2 Number of supported mapping Initial value unit be mapped? Data Structure
00h objects 2 - NO REC

Data type : USINT
Data range : 0to 10
Accessibility: RO

Parameter function : number of sub-indexes
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Sub-index 3 IS 5 L e Initial value unit be mapped? Data Structure
01h 0x60400010 - NO .
Sub-index 2nd  Input Object to be Mapped Initial value unit be mapped? | Data Structure
02h 0x607A0020 - NO -
Sub-index SN e Ol 0 s LT Initial value unit be mapped? Data Structure
03~0Ah 0 - NO =
Data Type : UDINT
Data range : O to OxFFFFFFFF
Accessibility: RW
Parameter function : Set the mapping object of RPDO2
index 3rd Receive PDO Mapping Initial value unit be mapped? Data Structure
0x1602 OD default value - NO REC
Data Type : UDINT
Data range : OD Data Range
Accessibility: RW
Parameter function : Set the mapping object of RPDO3
Sub-index RPDO3 Number of supported mapping Initial value unit be mapped? Data Structure
00h objects 2 - NO REC
Data type : USINT
Data range : 0to 10
Accessibility: RO
Parameter function : number of sub-indexes
Sub-index 1st Input Object to be Mapped Initial value unit be mapped? Data Structure
01h 0x60400010 - NO -
Sub-index Initial value unit be mapped? Data Structure
02h 2nd Input Object to be Mapped 0x60FF0020 _ NO _
T - . 5
Sub-index 3rd~10th Input Object to be Mapped Initial value unit be mapped? Data Structure
03~0Ah 0 - NO -
Data Type : UDINT
Data range : O to OxFFFFFFFF
Accessibility: RW
Parameter function : Set the mapping object of RPDO3
index Initial value unit be mapped? Data Structure
0x1603 The fourth group of mapping objects OD defaultvalue | - NO REC
Data Type : UDINT
Data range : OD Data Range
Accessibility: RW
Parameter function : Set the mapping object of RPDO4
Sub-index RPDO4 Number of supported mapping Initial value unit be mapped? Data Structure
00h objects 2 - NO REC
Data type : USINT
Data range : 0to 10
Accessibility: RO
Parameter function : number of sub-indexes
Sub-index 5 i Ol s b k) e Initial value unit be mapped? Data Structure
01h 0x60400010 - NO -
Sub-index 2nd  Input Object to be Mapped Initial value unit be mapped? Data Structure
02h 0x60710010 - NO -
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Sub-index 3rd~10th Input Object to be Mapped Initial value unit be mapped? Data Structure
03~0Ah 0 - NO -
Data Type : UDINT
Data range : O to OxFFFFFFFF
Accessibility: RW
Parameter function : Set the mapping object of RPDO4
index Initial value unit be mapped? Data Structure
0x1A00 The first set of mapping objects 0D default value - NO REC
Data Type : UDINT
Data range : OD Data Range
Accessibility: RO
Parameter function : Set the mapping object of TPDO1
Sub-index TPDO1 Number of supported mapping Initial value unit be mapped? Data Structure
00h objects 8 - NO REC
Data type : USINT
Data range : 0to 10
Accessibility: RW
Parameter function : number of sub-indexes
Sub-index 5 I A 3D 0 R Initial value unit be mapped? Data Structure
01h 0x60410010 - NO -
Sub-index 2nd Output Object to be Mapped Initial value unit be mapped? Data Structure
02h 0x60770010 - NO -
Sub-index 3rd Output Object to be Mapped Initial value unit be mapped? Data Structure
03h 0x60640020 - NO -
Sub-index 4t h Output Object to be Mapped Initial value unit be mapped? Data Structure
04h 0x60F40020 - NO -
Sub-index 5th Output Object to be Mapped Initial value unit be mapped? Data Structure
05h 0x60FD0020 - NO -
Sub-index 7th Output Object to be Mapped Initial value unit be mapped? Data Structure
06h 0x60610008 - NO -
Sub-index 7th Output Object to be Mapped Initial value unit be mapped? Data Structure
07h 0x40000010 - NO -
Sub-index 8th Output Object to be Mapped Initial value unit be mapped? Data Structure
08h 0x40010010 - NO -
Sub-index 9th~10th Output Object to be Mapped Initial value unit be mapped? Data Structure
09h~0Ah 0x40000010 - NO -
Data Type : UDINT
Data range : O to OxFFFFFFFF
Accessibility: RW
Parameter function : Set the mapping object of TPDO1
index 2nd Transmint PDO Mapping Initial value unit be mapped? Data Structure
0x1A01 OD default value - NO Record
Data Type : UDINT
Data rgn_%e :-OD Data Range
Accessibility: RO
Parameter function : Set the mapping object of TPDO2
Sub-index TPDO2 Number of supported mapping Initial value unit be mapped? Data Structure
00h objects 2 - NO REC

Data type : USINT

Data range : 0to 10

Accessibility: RW

Parameter function : Set the mapping object of TPDO2
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Sub-index 1st Output Object to be Mapped Initial value unit be mapped? Data Structure
01h 0x60410010 - NO -
Sub-index Initial value unit be mapped? Data Structure
02h 2" Qutput Object to be Mapped 0x60640020 - NO -
Sub-index ST S D LR L EEEE Initial value unit be mapped? Data Structure
03~0Ah - - NO -
Data Type : UDINT
Data range : 0 toOxFFFFFFFF
Accessibility: R
Parameter functlon : Set the mapping object of TPDO1
index 3rd Transmint PDO Mapping Initial value unit be mapped? Data Structure
0x1A02 OD default value - NO Record
Data Type : UDINT
Data ran?e OD Data Range
Accessibility: R
Parameter functlon : Set the mapping object of TPDO3
Sub-index TPDO3 Number of supported mapping Initial value unit be mapped? Data Structure
00h objects 2 - NO REC
Data type : USINT
Data range : 0to 10
Accessibility: RW
Parameter function : Set the mapping object of TPDO3
Sub-index R ETE Qs o s LR Initial value unit be mapped? Data Structure
01h 0x60410010 - NO .
Sub-index |2nd Output Object to be Mapped Initial value unit be mapped? Data Structure
02h 0x60640020 - NO -
Sub-index ST S D LR L EEEE Initial value unit be mapped? Data Structure
03~0Ah - - NO =
Data Type : UDINT
Data ran?e 0 to OxFFFFFFFF
Accessibility: R
Parameter functlon : Set the mapping object of TPDO3
index Initial value unit be mapped? Data Structure
0x1A03 The fourth group of mapping objects OD default value - NO Record
Data Type : UDINT
Data range : OD Data Range
Accessibility: R
Parameter functlon : Set the mapping object of TPDO4
Sub-index TPDO4 Number of supported mapping Initial value unit be mapped? Data Structure
00h objects 8 - NO REC
Data type : USINT
Data range : 0t08
Accessibility: R
Parameter function : Set the mapping object of TPDO4
Sub-index Initial value unit be mapped? Data Structure
01h 1st Output Object to be Mapped 0x60410010 - NO -
Sub-index | 2" Output Object to be Mapped Initial value unit be mapped? | Data Structure
02h 0x60640020 - NO -
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Sub-index 3rd~10th Output Object to be Mapped Initial value unit be mapped? Data Structure
03~0Ah - - NO =
Data Type : UDINT
Data range : 0 to OxFFFFFFFF
Accessibility: RW
Parameter function : Set the mapping object of TPDO4
index Initial value unit be mapped? Data Structure
0x1C00 Sync Manager Communication Type 0D default value ) NO ARR
Data Type : USINT
Data Range : OD Data Range
Accessibility: RO
Parameter function : Set the object index of the RPDO allocation
Sub-index | Maximum index number of synchronous Initial value unit be mapped? Data Structure
01h management communication type 4 - NO -
Sub-index | Communication Type SMO Initial value unit be mapped? Data Structure
01h - - NO -
Sub-index | Communication Type SM1 Initial value unit be mapped? Data Structure
02h - - NO -
Sub-index | Communication Type SM2 Initial value unit be mapped? Data Structure
03h - - NO -
Sub-index | Communication Type SM3 Initial value unit be mapped? Data Structure
04h - - NO -
Data Type : UINT
Accessibility: RO
Parameter function : Set the communication type
index Synchronous Management 0 Initial value unit be mapped? Data Structure
PDO (SMO ) Assignment
0x1C10 0D default value - NO ARR
Control Mode : -
Data Type : USINT
Data range : OD Datarange
display mode : -
Accessibility: RW
Parameter function : Set the object index of the RPDO allocation
index Synchronous Management 1 Initial value unit be mapped? Data Structure
PDO(SMO ) Assignment
0x1C11 0D default value - NO ARR
Control Mode : -
Data Type : USINT
Data range : OD Datarange
display mode : -
Accessibility: RW
Parameter function : Set the object index of the RPDO allocation
index Synchronous Management 2 Initial value unit be mapped? Data Structure
RPDO (SM2 ) Assignment
0x1C12 0D default value - NO ARR
Data Type : USINT
Data Range : OD Data Range
Accessibility: RW
Parameter function : Set the object index of the RPDO allocation
_. - . 5
gulCex SM2 RPDO The maximum sub-index number e o e unit ST Data Structure
00H allocated 1 - NO -
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Data type : USINT
Data range : Oto
1Accessibility : RO

Parameter function : Set the object index of the RPDO allocation

Sub-index Index of RPDO Assignment Initial value unit be mapped? Data Structure
01H 0x1601 - NO .
Data Type : USINT
Data range : 0x1600 to 0x1603
Accessibility: RW
Parameter function : Set the object index of the RPDO allocation
index Initial value unit be mapped? Data Structure
0x1C13 RPDO (SM3 ) Assignment 0D default value - NO -
Data Type : USINT
Data Range : OD Data Range
Accessibility: RW
Parameter function : Set the object index of the TPDO assignment
5 " . 2 D
Sub-index SM3 TPDO The maximum sub-index number Initial value unit be mapped ata Structure
00H allocated 1 - NO .
Data Type : USINT
Data Range : OD DataRange
Accessibility: RW
Parameter function : Set the object index of the TPDO assignment
5 " . 5
Sub-index Index of TPDO Assignment Initial value unit be mapped? Data Structure
01H 0x1A01 - NO .
Data Type : USINT
Data range : Ox1A00 to Ox1A03
Accessibility: RW
Parameter function : SetTPDO Assigned index number
index SM2 output Initial value unit be mapped? Data Structure
synchronization
0x1C32 management parameters 32 - NO .
Data Type : USINT
Data Range : OD Default Range
Accessibility: RW
Parameter function : Output synchronization management parameters
. - . 5
Sub-index Output synchronization management parameter Initial value unit be mapped? Data Structure
00h maximum index number 32 - NO -
~Data Type ; USINT
Data range : OD default range
display mode : -
Accessibility: RO
Sub-index Synchronization  modes Initial value unit be mapped? Data Structure
01h 0X0002 - NO -
Data type : UINT
Data ran

Accessibﬁit\}: RO

Parameter function : 0x0002 IndicatesSM2 The synchronization type is distributed clock synchronization 0 Mode (DC SYNC 0 Mode) .

Sub-index Cycle Initial value unit be mapped? Data Structure
time
e 0x001E8480 | s NO REG
Data Type : UDIN
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Data Range : -
Accessibility: RO
Parameter function : reflectDC SYNC O cycle.

Sub-index Shift time

03h

Initial value

unit

be mapped?

Data Structure

0

ns

NO

REG

Data type : UDINT
Datarange: -

Accessibility: RO

Parameter function : reserved

Sub-index [Supported synchronization modes
0an odes supported

Initial value

unit

be mapped?

Data Structure

5

NO

REG

Data type : UDINT
Data range : -

Accessibility: RO

Parameter function : describe the supported modes, 5 Show support for FreeRunand SyncO.

Sub-index
05h

. Minimum cycle
time cycle time

Initial value

unit

be mapped?

Data Structure

0x000F4240

ns

NO

REG

Data type : UDINT
Display mode : -

Accessibility: RO

Parameter function : reflects the minimum synchronization period supported by the slave station, unit: ns.

@ Note: EA300E The minimum synchronization cycle supported by the series servo drives is 1000000ns . If the synchronization cycle is lower

than this value, the network cannot be switched to OP. state

E i i ?
Sub-index Calc and copy time Initial value unit be mapped? Data Structure
— 0x0003D090 ns NO -
Data type : UDINT
Data range : -
Accessibility: RO
Parameter function : reflects the time when data is copied from synchronization management to local.
. SM event misses counter " .
index Initial value unit be mapped? Data Structure
0%h 0 ns NO -
. - . 5
index Synco time Initial value unit be mapped? Data Structure
. OX001E8480 ns NO -
Data type : UDINT
Datarange : -
Accessibility: RO
Parameter function : effectivesyncO time
. - . 5
index Sync0 ERROR Initial value unit be mapped? Data Structure
20h 0 - NO REG
Data type : BOOL
Data ran%e -
Accessibility: RO
Parameter function : 0 : Normal synchronization; 1 : Abnormal synchronization.
index Input synchronization Initial value unit be mapped? Data Structure
management parameters
0x1C33 Sync Parameter 32 - NO .

Data Type : USINT

Data Range : OD Default Range
Accessibility: RW

Parameter function : input synchronization management parameters
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Sub-index Initial value unit be mapped? Data Structure

Enter the maximum number of indexes for
00h synchronization management parameters 32 = NO =
Data Type : USINT

Ret2 SRS 48 Dot Fares

Parameter function : Maximum index

Sub-index Synchronization modes Initial value unit be mapped? Data Structure
01h 0X0002 - NO -
Data type : UINT
Data range : -

Accessibility: RO
Parameter function : 0x0002 IndicatesSM2 The synchronization type is distributed clock synchronization 0 Mode (DC SYNC 0 Mode) .

Sub-index Cycle time Initial value unit be mapped? Data Structure
02h 0x001£8480 ns NO REG
Data type : UDINT
Datarange: -

Accessibility: RO
Parameter function : reflectDC SYNC O cycle.

Sub-index Shift time Initial value unit be mapped? Data Structure
03h 0 ns NO REG
Data type : UDINT
Data range : -

Accessibility: RO
Parameter function : reserved

Sub-index Supported Initial value unit be mapped? Data Structure
synchronization modes
04h 5 - NO REG
Data type : UDINT
Datarange: -

Accessibility: RO
Parameter function : describe the supported modes, 5 Show support for FreeRun and SyncO.

Sub-index . Minimum cycle Initial value unit be mapped? Data Structure
time cycle time
E 0x000F4240 ns NO REG
Data type : UDINT
Datarange: -

Accessibility: RO
Parameter function : reflects the minimum synchronization period supported by the slave station, unit: ns.

@ Note: EA300E The minimum synchronization cycle supported by the series servo drives is 1000000ns . If the synchronization cycle is lower
than this value, the network cannot be switched to OP. state

5 " . 5

Sub-index Calc and copy time Initial value unit be mapped? Data Structure
Och 0x0003D090 ns NO -

Data type : UDINT

Data range : -

Accessibility: RO
Parameter function : reflects the time when data is copied from synchronization management to local

index Initial value unit be mapped? Data Structure

Delay time

09h SM event misses counter 0 ns NO .
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index Synchronize time Initial value unit be mapped? Data Structure
0Ah Sync0 time 0x001E8480 ns NO i

Data type : UDINT

Datarange: -

Accessibility: RO
Parameter function : effectivesyncO time

index Sync ERROR Initial value unit be mapped? Data Structure
20h 0 ns NO REG
Data type : BOOL
Data range : -

Accessibility: RO
Parameter function : 0 : Normal synchronization; 1 : Abnormal synchronization
«  Communication parameter details (6000H)

CiA402 Servo and motion control profile object dictionary, for details refer to 402 protocol.
Error Code

index Initial value unit be mapped? Data Structure

0x603F 0D defaultvalue - TPDO VAR

Control mode : ALL
Data type : UINT
Data range : 065535
Accessibility: RO

Parameter function : Displays the user-defined alarm that occurs in the drive ( 0 meansno alarm, non-zero value represents the alarm number ).

For detailed explanation, see the Alarm Warning and Processing section.

index Controlword Initial value unit be mapped? Data Structure
0x6040 0 - RPDO VAR

Control mode : ALL

Data type : UINT

Data range : 0¥65535

Accessibility: RW

Setting takes effect: Run the

setting and it will take effect

immediately.

Parameter function : Set control instructions:

bit name describe
0 Servo ready 1 isvalid, 0 is invalid
1 Connect the main 1 isvalid, 0 is invalid
circuit
2 Fast shutdown 1 isinvalid, 0 efficient
3 Servo operation 1 Valid, 0 invalid
4~6 Related to each servo operation mode.
7 Alarm reset For resettable alarms and warnings, execute the

alarm reset function
bit7 The rising edge is valid;
bit7 Keepitasl, other control instructions are

invalid
8 pause 605Dh for the pause method in each mode .
9~10 NA Reserve
11~15 Factory customized Reserved, undefined

each bit of the control word alone, and it must be combined with other bits to form a certain

control instruction.

Bit0~bit3 and bit7 have the same meaning in each servo mode. Commands must be sent in
sequence to guide the servo drive into the expected state according to the CiA402 state
machine switching process. Each command corresponds to a certain state.

Bit4~bit6 are related to each servo mode (please check the control instructions in different modes)
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index

0x6041

Statusword

Initial value unit

be mapped?

Data Structure

0 =

TPDO

VAR

Control mode : ALL

Data type : UDINT
Data range : 0 to OxFFFF
Accessibility: RO

Parameter function : re

lects the servo status:

Setting value (binary)

describe

XXX Xxxx xOxx 0000

Not ready to switch on

XXXX XXXX X1xx 0000

Switch on disabled

xxxx xxxx x01x 0001

Ready to switch on

xxxx xxxx x01x 0011

Switched on

xxxx xxxx x01x 0111

Operation enabled

xxxx xxxx x00x 0111

Quick stop active

XXXX Xxxx XOxx 1111

Fault reaction active

XXXX Xxxx XOxx 1000

Fault

Each bit of the status word is meaningless when read alone. It must be combined with other bits to feedback

the current status of the servo.

Bit0~bit9 have the same meaning in each servo mode. After the control word 6040h sends the command in
sequence, the servo feedback a certain status.

Bit12~bit13 are related to each servo mode (please check the control instructions in different modes)

bit10, bit11, bit15 The meaning is the same in each servo mode, and it is the status of the servo after it executes a

certain servo mode.

index Initial value unit be mapped? Data Structure
0X605A quick stop mode. 2 _ NO VAR
Control mode : ALL
Data type : INT
Datarange: 0to8
Accessibility : RW
Setting takes effect: Run the setting and it will take effect immediately
Parameter function : Set the quick stop mode and the shutdown will take effect.
Settings Shutdown mode
0 Free stop, keep free running state
1 WithOx 6084 The ramp decelerates to a standstill and remains in free-running state
(Switch On Disabled)
2 WithOx 6085 The ramp decelerates to a standstill and remains in free-running state
(Switch On Disabled)

3 NA

4 NA

5 WithOx 6084 Ramp deceleration to a standstill, keeping the position locked (Quick

stop Active
6 WithOx 6085 Ramp deceleration to a standstill, keeping the position locked (Quick
stop Active
7 NA
NA
index Initial value unit be mapped? Data Structure

Shutdown Option Code
0x605B 1 - NO VAR

Control mode : ALL

Data type : INT

Data range : 0to 2 Accessibility : RW

Setting effective: Run setting, effective immediately
Parameter function : Set to disable parking mode

Settings Shutdown mode
0 Free parking (transit into Switch On Disabled)
1 06084 Ramp deceleration to a standstill, maintain free running state (state machine moves down )
2 WithOx6085 Ramp deceleration to a standstill, maintain free running state (state machine moves
down )
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index Select Halt as the pause mode. Initial value unit be mapped? Data Structure

ption Code
0x605D 1 . NO VAR

Control mode : ALL

Data type : INT

Data ranﬁe :1to2

Accessibility : RW

Setting takes effect: Run the setting and it will take effect immediately
Parameter function : Set the operation pause

processing method

Settings Shutdown mode
1 06084 Ramp deceleration to a standstill, maintaining position lock status
(Operation enabled)
2 WithOx6085 Ramp deceleration to a standstill, maintaining position lock status
(Operation enabled)
index Alert handling options Initial value unit be mapped? Data Structure
0x605E Fault reaction option code 2 - NO VAR

Control mode : ALL

Data type : INT

Data range : 0~2

Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately
Parameter function : Set the processing method for the second level alarm

Settings Shutdown mode
0 Free parking (Fault)
1 06084 Ramp deceleration to a standstill, maintain free running state (Fault)
2 WithOx6085 Ramp deceleration to a standstill, maintain free running state
(Fault)
index Modes of Operation Initial value unit be mapped? Data Structure
0x6060 0 . RPDO VAR

Control mode : ALL

Data type : S INT

Data range : 0to 10

Accessibility: RW

Setting takes effect: Run the setting, and it takes effect immediately.
Parameter function : Select the servo operation mode:

Settings Servo Mode
0 NA Reserve
1 Profile position mode (pp) Refer to " 7.4 Profile Position Mode ( pp )"
NA Reserve
3 Profile velocity mode ( pv) Refer to " 7.8 Profile Velocity Mode ( pv )"
4 Contour torque mode (tq) Refer to " 7.10 Profile torque mode (tq)"
5 NA Reserve
6 Zero return mode (hm) Referto " 7.7 Origin return mode (hm)
7 Interpolation mode (ip) Referto " 7.5 Interpolation Mode (IP)
8 Cyclic Synchronous Position Referto " 7.6 Cyclic Synchronous Position
Mode (CSP) Mode ( CSP)
9 Cycle Synchronous Speed Mode | Referto" 7.9 Cycle Synchronous Speed
(csv) Mode ( csv)"
10(A) |[Cycle Synchronous Torque Mode| Referto" 7.11 Cyclic Synchronous Torque
(cst) Mode ( cst )"

ViaPDO An unsupported servo mode is set, and the servo mode change is invalid;
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index Display operating mode Initial value unit be mapped? Data Structure

0x6061 Modes of Operation Display 0 - TPDO VAR

Control mode : ALL

Data type : S INT

Data range : 0 to 10
Accessibility: RO

Parameter function : Display the current operating mode of the servo:
Settings Servo Mode
0 NA Reserve
1 Contour Position Mode (PP) Refer to "7.4 Profile Position Mode (1-PP) ”
N Reserve
3 Profile Speed Mode (PV) Refer to "7.8 Profile Speed Mode (3-PV) ”
4 Contour torque mode (TQ) Refer to "7.10 Contour Torque Mode (4-TQ) ”
5 NA Reserve
6 Zero return mode (HM) Refer to "7.7 Origin Return Mode(6-HM)”
7 Interpolation mode (IP) Refer to "7.5 Interpolation Position Control Mode (7-1P) ”
8 Periodic Synchronous Position Mode Refer to "7.4 Periodic Synchronous Position Mode (8-CSP) ”
(CSP)
9 Cyclic synchronous speed mode (CSV)  |Referto "7.5 Cycle Synchronous Speed Mode (9-CSV) ”
10 Periodic synchronous torque mode (CST) | Referto "7.6 Cycle Synchronous Torque Mode (A-CST) ”
index Position Initial value unit be mapped? Data Structure
command Position Demand
0x6062 Value 0 Command unit TPDO VAR

Control mode : PP/HM/CSP
Data type : D INT

Data range : -2/31~(2731-1)
Accessibility: RO

Parameter function : reflects the current actual effective (after position planning) position command (command unit) in the servo enabled

state .
index The lower 32 bits of the internal Initial value unit be mapped? Data Structure
value of the position feedback
0x6063 Position Actual Internal Value 0 Encoder unit TPDO VAR

Control mode : ALL

Data type : D INT

Data range : - 231 ~(2731-1)
Accessibility: RO

Parameter function : reflects the current position of the motor, encoder unit (this value will overflow due to the electronic gear, for
reference only )

index Position Initial value unit be mapped? Data Structure

feedbackPosition Actual
0x6064 Value 0 Command unit TPDO VAR

Control mode : ALL

Data type : D INT

Data range :- 2731 ~(2731-1)

Accessibility: RO

Parameter function : reflects the current position of the motor, command unit

Position feedback 6064h x gear ratio (6093h) = position feedback 6063h

index Position deviation too Initial value unit be mapped?| Data Structure
large thresholdFollowing
0x6065 Error Window 2000000 Command unit RPDO VAR
Control mode : PP/IP/CSP

Data type : D INT

Data range : 0~(2 32- 1)

Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the position deviation excessive threshold ( command unit ) .
Position deviation 6065h = Position command 6062h - current position 6064h , when its absolute value exceeds 6065h When the duration
exceeds the setting value of 6066h
AL.013( Position deviation too large alarm ) .
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index . Tracking Error Initial valuel unit be mapped? Data Structure
Timeout Error Time Out
0x6066 0 Synchronization NO VAR
cycle

Control mode : PP/HM/CSP
Data type : U INT

Data range : 0to 65535
Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the time for judging the excessive position deviation alarm.

index Position reaches Initial value unit be mapped? Data Structure
the threshold
0x6067 Position Window 100 Command unit RPDO VAR

Control mode : PP/IP

Data type : UDINT

Data range: 0~(2 3'-1)

Accessibility: RW

Setting takes effect: Run the setting and it takes effect immediately.

Parameter function : Set the threshold for position arrival.
GOGZthi(_;,th?eb.ccirgmfnd unit. Position deviation is + 6067h Within, and the time reaches 6068h When the position is reached, the status
wor it10 =

PP/IP position mode, this flag is meaningful when the servo enable is valid; otherwise it is meaningless.

index Position arrival time Initial value unit be mapped? Data Structure
Window Time

0x6068 0 ms NO VAR

Control mode : PP/IP
Data type : UINT

Data range : 0to 65535
Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the time window for determining the effective position arrival.
User Location Command 6062 Feedback with user's actual position 6064 The difference is + 6067 Within,andthetimereaches6068 When the position
isreached, in the contour position mode,
Statusword 6041 bitl0=1
PP/IP position mode, this flag is meaningful when the servo enable is valid; otherwise it is meaningless.

index Target velocit Initial valuel unit be mapped? Data Structure
value Velocity Deman
0x606B Value 0

Control mode : PV/CSV

Data type : DINT

Data range : -2231~(2731-1)
Accessibility: RO

Parameter function : reflects the actual given value of the current speed in speed mode (after speed planning )

Instruction unit /s RPDO VAR

index _ Current speed Initial value unit be mapped? Data Structure
Volocity Actual Value
0x606C 0 Instruction unit TPDO VAR
/s

Control mode : ALL

Data type : D INT

Data ranfe 1-2/31~(2731-1)
Accessibility: RO

Parameter function : Indicates the current real-time speed of the motor

index Velocity Initial value unit be mapped? Data Structure

0x606D Hindow - rpm — VAR
Control mode : PV
data type : UINT
Data range : 0to 65535
Accessibility: RW
Setting takes effect: Run the setting and it takes effect immediately.
Parameter function : Set the threshold value for speed reaching.
The difference between the target speed 606B ( converted to motor speed rpm ) and the actual motor speed is + 606D Within,andthe
timereaches 606E Whenthespeedis reached, the statuswordis 604 1
Bitl0 = 1, and the speed reaches DO The function works.
In profile speed mode, this flag is meaningful when the servo enable is valid; otherwise it is meaningless.
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index Velocity Arrival Time Initial value unit be mapped? Data Structure
Window Time
0x606E 0 Synchronization RPDO VAR
cycle

Control mode : PV
data type : UINT

Data range : 0to 65535
Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately
Parameter function : Set the time period for speed arrival judgment.

index Zero speed Initial value unit be mapped? Data Structure
judgment speed
0x606F threshold Velocity 10 rpm RPDO VAR
Threshod

Control mode : PV

data type : UINT

Data range : 0to 8000

Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the speed threshold for zero speed judgment.
When the actual speed is less than 606FH and the time reaches 6070H , the motor is considered
to have stopped (at zero speed). Only the profile speed mode is valid, and the ZERO output in
the DO function has nothing to do with this judgment.

index Zero speed judgment time Initial value unit be mapped? Data Structure
Volocity Threshod Time
0x6070 0 Synchronizatio RPDO VAR
n cycle

Control mode : PV

Data Type : U INT

Data range : 0to 65535

Accessibility: RW

Setting effective: Run setting, effective immediately
Parameter function : Set zero speed judgment time

index Final target Initial value unit be mapped? Data Structure
torque Target
0x6071 Torque 0 0.1% RPDO !

Control mode : PQ/TQ
Data type : INT

Data range : -5000 to +5000
Accessibility : RW

Setting takes effect: Run the setting and it will take effect immediately
Parameter function : Set the servo target torque in contour torque mode and cycle synchronous torque mode.
Asettingof 1000 ( 100.0% ) correspondsto 1 times the rated torque of the motor.

index Max.Torque Initial value unit be mapped? Data Structure

0x6072 3500 0.1% RPDO VAR

Control mode : TQ/CST
Data type : UINT

Data range : 0to 5000
Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately
Parameter function : Set the maximum allowable torque value of the servo.
Accordingto2006h The settings of 2007h , etc.determine the final torque limit value.

index Real-time target Initial value unit be mapped? Data Structure
torque Torque Demand
0x6074 Value 0 0.1% RPDO VAR

Control mode : TQ
Data type : UINT

Data range : 0to 5000
Accessibility: RO

Parameter function : Display the real-time value of the internal torque command (after planning) in the torque mode operation state of the
servo trajectory planning .
1000 ( 100.0% ) correspondstol times the rated torque of the motor.
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index Motor rated Initial value unit be mapped? Data Structure
0x6075 current Rated Current VAR
X 240 0.01A RPDO
Control mode : ALL
Data type : UINT
Data range : 0to 65535
Accessibility: RO
Parameter function : Display the rated current of the servo motor
index . Motgr tra‘}:(?l_d Initial value unit be mapped? Data Structure
orque Rated Torque
Control mode : ALL
Data type : UINT
Data range : 0to 65535
Accessibility: RO
Parameter function : Display the rated torque of the motor.
index Relal-time torque value Torque Actual Initial value unit be mapped? Data Structure
/alue
ox6077 [ 0 0.01% TPDO VAR
Control mode : ALL
Data type : INT
Data range : -5000 to 5000
Accessibility: RO
Parameter function : Display servo internal torque feedback.
100.0 % correspondstol times the motor rated torque
index Final target Initial value unit be mapped? Data Structure
location Target
0x607A Position 0 Command unit RPDO VAR
Control mode : PP/CSP
Data type : D INT
Data range : -2 31~(231-1)
Accessibility: RW
Setting takes effect: Run the setting and it will take effect immediately
Parameter function : Set the servo target position in the contour position mode and cycle synchronization position mode.
index Hgfrfne Initial value unit be mapped? Data Structure
set
0x607C 0 Command unit RPDO VAR
Control mode : HM
Data type : D INT
Datarange:-231~(23!-1)  (Note: Please set607Dh Range)
Accessibility: RW
Setting takes effect: Run the setting and it will take effect immediately
Parameter function : Set the physical position of the mechanical zero point deviating from the motor origin during origin return.
Origin offset effective condition: After the power-on operation is completed ( statusword6041 bit15=1 )
Function of origin offset: After the origin return is completed, the user's current position is 607Ch .
index Positi L$of_1éware limit Initial value unit be mapped? Data Structure
osition Limi
0x607D 2 _ NO VAR

Control mode : CSP/IP/PP

Data type : DINT

Data range : -2 31~(231-1)

Accessibility: RW

Parameter function : Set the minimum and maximum values of the software absolute position limit
Forward software absolute position limit = (607D-1h) , Ox7FFFFFFF

disables the forward limit Reverse software absolute position limit =
(607D-2h) , 0x80000000 disables the reverse limit

Set the software position limit in the contour position control mode, that is, the maximum position that can be reached in this mode. If the
set target position is greater than the set value, the servo is controlled by the host.
After the functionis enabled, the AL.030 and AL.031 alarms will be reported.
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index Polarity Initial value unit Can it be | Data Structure
mapped?
0x607E 0 _ RPDO VAR

Control mode : ALL
Data type : UINT
Data range : 0~255 Display mode : -

Accessibility: RW
Setting effective: Setting in operation, effective when stopped

Parameter function : bit 7 and bit 6 represent the position and speed polarity respectively, O represents 1, 1 represents - 1;

index Maximum contour Initial value unit be mapped? Data Structure
OXBOTF speed Max Profile VAR
X Velocity 6553600 Instruction unit /s RPDO

Control mode : PP/PV/CSV
Data type : UDINT

Data range : 0~(2 *-1)
Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the user's maximum operating speed. When the speed command changes, the set value takes effect.

index Profile Initial value unit be mapped? | Data Structure
Velocity
0x6081

218453 Instruction unit /s RPDO VAR

Control mode : PP

Data Type : UDINT

Data range : 0~(2 *-1)

Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the uniform running speed of this segment of displacement

instruction in contour position mode.

6081h * speed factor
6094h * 60
Profile speed ( rpm }=
Encoder resolution

index Profile Initial value unit be mapped? Data Structure
Acceleration
0x6083

Control mode: PP/PV
Data type : UDINT
Data range : 0~(2 **-1)
Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately

1310720 | Command unit /s’ RPDO !

Parameter function : Set the acceleration of the speed in position planning mode and speed

planning mode.
6083h *

Acceleration/deceleration * 60

factor 6097h
Motor speed acceleration ( rpm/s)—=

Encoder resolution
In position planning mode, the set value takes effect after the position command of this
section is triggered; in speed planning mode, the operation takes effect.

index Profile Deceleration Initial value unit be mapped? Data Structure

0x6084 1310720 |Command unit /s RPDO e

2

Control mode : PP/PV

Data type : UDINT

Data range : 0~(2 *-1)

Accessibility: RW

Setting effective: Setting in operation, effective when stopped

Parameter function : Set the speed deceleration in position planning mode and speed planning

mode.
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84h *
Acceleration/deceleration
factor 6097h

Motor speed deceleration ( rpm/s ) =
Encoder resolution

In position planning mode, the set value takes effect after the position
command of this section is triggered. In speed planning mode, the operation
takes effect.
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index R = Initial value unit be mapped? Data Structure
st OXTFFFFFFFF | Command unit /s’ RPDO CL]
Control mode : PP/PV/CSP/CSV/HM
Data type : UDINT
Data range : 0~(2 *-1)
Accessibility: RW
Setting effective: Setting in operation, effective when stopped
Parameter function : PP CSV PV In HM mode, when the parking mode is fast parking
PP CSV InPV mode, the fast stop mode selection (605A) is equal to 1 or 5, and the deceleration rate of ramp
stop when the fast stop command is valid. In PP CSV PV mode, the pause mode selection (605D) is equal to
1, and the deceleration rate of ramp stop when the pause command is valid.
Parameter value set to O will be coerced to 1
index Torque Slope Initial valuel unit be mapped?| Data Structure
et 1 0.1%/ms RPDO e
Control mode : TQ
Data Type : UDINT
Data range : 0~(2 *-1)
Accessibility: RW
Setting takes effect: Run the setting and it will take effect immediately
Parameter function : Set the torque command acceleration in profile torque mode.
thedefaultvalueof 6087h is 1, the time for the driver output to increase from 0.0% to 100.0% is 1000ms .
index Zero return method Initial value unit be mapped? Data Structure
0x6098 Homing Method 3 ; RPDO VAR

Control mode : HM

Data type : SINT

Data range : 0to 35

Accessibility: RW

Setting effective: Run setting stop effective
parameter function : Select origin return mode:

1 Reverse return to zero, the deceleration point is the reverse limit switch, the origin is the motor Z signal, andthe
reverse must be encountered before the Z signal Limit falling edge

2 Return to zero in the positive direction. The deceleration point is the positive limit switch. The origin is the motor Z
signal. Before encountering the Z signal, the positive direction must be encountered first. Limit falling edge

3 Return to zero in the positive direction. The deceleration point is the origin switch. The origin is the motor Z signal.
The origin switch must be encountered before the Z signal is encountered.
Falling edge on the same side

4 Reverse return to zero, the deceleration point is the origin switch, the origin is the motor Z signal, and the origin
switch must be encountered before the Z signal is encountered , Rising edge on the same side

5 Reverse return to zero, the deceleration point is the origin switch, the origin is the motor Z signal, and the origin
switch must be encountered before the Z signal is encountered, Falling edge on the same side

6 Return to zero in the positive direction. The deceleration point is the origin switch. The origin is the motor Z signal.
The origin switch must be encountered before the Z signal is encountered.Rising edge on the same side

7 Return to zero in the positive direction. The deceleration point is the origin switch. The origin is the motor Z signal.
The origin switch must be encountered before the Z signal is encountered.Falling edge on the same side

8 Return to zero in the positive direction. The deceleration point is the origin switch. The origin is the motor Z signal.
The origin switch must be encountered before the Z signal is encountered.Rising edge on the same side

9 Return to zero in the positive direction. The deceleration point is the origin switch. The origin is the motor Z signal.
The origin switch must be encountered before the Z signal is encountered.The other side rising edge

10 Return to zero in the positive direction. The deceleration point is the origin switch. The origin is the motor Z signal.
The origin switch must be encountered before the Z signal is encountered.The other side falling edge

11 Reverse return to zero, the deceleration point is the origin switch, the origin is the motor Z signal, and the origin
switch must be encountered before the Z signal is encountered, Falling edge on the same side

12 Reverse return to zero, the deceleration point is the origin switch, the origin is the motor Z signal, and the origin
switch must be encountered before the Z signal is encountered Rising edge on the same side

13 Z signal of the motor on the other side of the origin switch ,and it must be
First encounter the rising edge of the other side of the origin switch

14 Z signal of the motor on the other side of the origin switch ,and it must be

First encounter the falling edge on the other side of the origin switch
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15 NA
16 NA
17~32 | tol-14, but the deceleration point coincides with the origin
33 Reverse return to zero, the origin is the motor Z signal
34 Return to zero in the positive direction, the origin is the motor Z signal
35 Take the current position as the origin
index Zero return speed Initial value unit be mapped? Data Structure
0x6099 Homing Speeds 2 _ RPDO VAR
Control Mode : HM Data

Type:UDINT
Accessibility: RO

Parameter function : Set 2 speed values in zero return mode :
01h : Search high speed
02h : Search low speed.

-i iti i ? Data Struct
Sub-index speed during search for switch Initial value unit be mapped? ata Structure
01H 1092267 | Command unit /S RPDO Rah
Control mode : HM

Datatype: UDINT

Data range : 0~(2 32-1)

Accessibility: RW

Setting effective: Running setting , effective when returning to zero next time

Parameter function: Set the search speed of the deceleration point signal. This speed can be
set to ahigher value to prevent the zero return time from being too long and causing a zero return timeout alarm Al & / C.
Note: After the slave finds the deceleration point, it will decelerate. During the deceleration process, the slave shields the change of
the origin signal. To avoid hitting the origin signal during the deceleration process, the switch position of the deceleration point signal
should be set reasonably, leaving enough deceleration distance, or increasing the return to zero acceleration to shorten the
deceleration time.

Sub-index speed during search for zero Initial valuel unit be mapped? Data Structure
= 109227 | Command unit /S RPDO (e
Control mode : HM

Datatype: UDINT
Data range : 0~(2 32-1)
Accessibility: RW
Setting effective: Run setting , the next return to zero takes effect
Parameter function : Set the search origin signal speed
This speed should be set to a lower speed to prevent overshoot when the servo stops at high speed, resulting in a large deviation

between the stop position and the set mechanical origin.

index . . Initial valuel unit be mapped? Data Structure
Homing acceleration
ULl 6553600 | Command unit /s> RPDO e
Control mode : HM
Datatype:UDINT
Data range : 1 0~(2 32-1)
Accessibility: RW
Setting effective: Running setting , effective when returning to zero next time
Parameter function : Set the acceleration in origin return mode.
After the origin return is started, the set value takes effect.
HM In mode, the pause mode 605Dh=2 When the Set deceleration to stop. The meaning of this object dictionary is
the increment of position command ( command unit) per second.
Set the parameter valueto 0 will be coercedto 1
index Position Offset Initial valuel unit be mapped? Data Structure
0x6080 0 Command unit RPDO VAR

Control mode: CSP

Data type : DINT

Data range : -2 '~ (2 %-1)
Accessibility: RW
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Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the servo position command offset in the periodic synchronous position mode. After offset: servo target position =
607Ah+60B0h

index Speed bias Initial valuel unit be mapped? Data Structure
0x6081 Velocity Offset 0 Instruction unit /s RPDO VAR
Control mode:
CSP/CSV Data type :
DINT

Datarange : -2 '~ (2 1)
Accessibility: RW
Setting takes effect: Run the setting and it will take effect immediately

Parameter function : 1. Set EtherCAT in periodic synchronous position mode External speed feedforward signal; 2. Set the servo speed

command offset in the periodic synchronous speed mode.
After offset: Servo target speed = 60FFh+60B1h

index Torque bias Initial value unit be mapped? Data Structure

0X60B2 Offset VAR

Control mode : CSP/CSV/CST
Data type : INT

Data range : -32768to +
32767Accessibility : RW

Setting takes effect: Run the setting and it will take effect immediately

0 0.1% RPDO

Parameter function : 1. Set EtherCAT in periodic synchronous position mode and periodic synchronous speed External torque

feedforward signal; 2. Set the servo torque in periodic synchronous torque mode.
Torque command offset, after offset: target torque = 6071h+60B2h
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index Probe settings Initial valuel unit be mapped? Data Structure
0x60B8 Touch probe Function 0 - RPDO VAR
Control mode : ALL
Data type : UINT
Data ran%e 10765535
Accessibility: RW
Parameter function: Set the function of probe 1 andprobe2
Bit describe Remark
0 : Disable After enabling, 0X60B9 The relevant enable status flag will be setto 1;
0 Probe1 Enable . . .
1:Enable When invalid, 0X60B9 will be bits 0to 7 Cearto0;
. b1 Trisser Ootions 0 : Single trigger S.mgle trigger: trigger only when the trigger signal is valid for the first
g8 P 1 : Continuous tlme: . . . .
trigger Continuous trigger: continuously capture DI The terminal specifies the
position of the edge transition moment and is stored in the
corresponding object dictionary.
: DI7 Signal D17 Signal: D17 inal i i I, divi i isi falli
5 Probe1 Trigger signal selection 0 Signa Slgr?a terminal input signal, divided into rising edge and falling
1:Z pulse edge trigger;
Z Pulse: that is, the zero crossing point of a single-turn position, which
is divided into increasing zero crossing and decreasing zero crossing;
3 reserve
0: Invalid bit0 After the bit is enabled, bit4&bit5 Can be switched at will,
4 Probel Rising edge trigger is r}va : effective in real time, independent of
valid 1:Valid bit0 ;
If the rising edge is invalid, the corresponding 0X60B9 Corresponding
status flag bit1 CeartoO ;
. bit0 After the bit is enabled, bit4&bit5 Can be switched at will,
. . . 0: Invalid . . .
5 Probe1 Falling edge trigger is . effective in real time, independent of
. 1 :Valid .
valid bit0 ;
If the falling edge is invalid, the corresponding 0X60B9 The corresponding
status bit2 isdearedto O ;
6~7 reserve
8 Probe2 Enable 0: Disable
1:Enable
0 F - Same as above
. . : First trigger
Probe2 T Opt
? 0 rigger Liptions 1 : Continuous
trigger
10 Probe 2 Trigger signal selection 0 : DI8 Signal DI8 Slgrtnal: DI8 terminal input signal, divided into rising edge and falling
1:Z pulse edge trigger;
Z Pulse: that is, the zero crossing point of a single-turn position, which
is divided into increasing zero crossing and decreasing zero crossing;
11 reserve
12 Probe2 Rising edge trigger valid 0: Inyalld
. 1:Valid
bit Same as above
13 Probe2 Falling edge trigger valid 0: Inyalld
. 1:Valid
bit
14~15 | reserve

3 Probe 1 fixed using DI7 Corresponding digital input terminal, if you want to enable, please conf-irm P6-08 Set to 45;

4 Probe 2 fixed using DI8 Corresponding digital input terminal, if you want to enable, please confirm P6-09 Set to 46 ;

index

0x60B9

Probe Status
Touch probe status

Initial valuel unit be mapped? Data Structure

- RPDO VAR

Control mode : ALL
Data type : UINT
Data range : 065535
Accessibility: RO

Parameter function: probe status
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Bit describe Remark
0 :Probe 1 Not enabled
0 Probe 1 Enable status bit 0 otenable 0x60B8 When bit 0 ofthe MCU is enabled, this bitissetto 1,
1 :Probel Enable L
otherwise it is cleared to 0.
0x60B8 When bit0 ofisO , this bitis clearedto 0 ;
- 0 : Not captured 0x60B8 bitd  Bitis0 At this moment, this bit is cleared to
1 Probe1 Rising edge capture .
1 : Captured 0 ; when the probe completes the falling edge
state .
capture, this bitis cleared to 0 ;
The probe completes the rising edge capture, and this positionis 1;
0x60B8 When bit0 ofisO , this bitis clearedto 0 ;
. 0 : Not captured 0x60B8 hit5  Bitis0 At this moment, this bit is cleared to
2 Probe 1 Falling edge capture ..
1 : Captured 0 ; when the probe completes the rising edge
state .
capture, this bitis cleared to 0 ;
The probe completes the falling edge capture, and this position is
1;
3~5 reserve

104



EA300E Series EtherCAT Servo Drive Manual V100

6 Characterization probe 1 model 0: DI7 Signal 0 : Probe 1 Istriggered by DI terminal
1:Z pulse 0 :Probe 1 The encoder Z pulse is used to trigger
; Characterization probe 1 0: DI7 Low level Bit7 The current level will be displayed only after the
Signal levelstatus after 1: DI7 High level edge latch triggers
latching
Probe2 Enable status
8 5 Notenabled 0 :Probe 2 Not enabled
6  Enabled 1 :Probe2 Enable
9 Probe2 Rising edge capture 0 : Not captured Sameas probe 1 Description
state: 1: Captured

0 : Not captured
10 Probe2 Falling edge capture ) ptu

state : Captured
11~13 reserve
L 0 : DI8 Signal
14 Characterization probe 2 model
1:Z pulse
Sameas probe 1 Description
1s Characterization probe 2 0: DI8 Low level
Signal levelstatus after 1: DI8 High level
latching
index Probe 1 Rising edge latch position Initial valuel unit be mapped? Data Structure
OX60BA Touch probe Pos1 Pos Value 0 Command pulse TPDO VAR
index Initial value| unit be mapped? Data Structure
Probe 1 Falling edge latch position
OXG0BB Touch probe Pos1 Neg Value 0 Command pulse TPDO VAR
index .. . Initial value| unit be mapped? Data Structure
Probe 2 Rising edge latch position
0X60BC Touch probe Pos2 Pos Value 0 Command pulse TPDO VAR
index Initial value| unit be mapped? Data Structure
Probe 2 Falling edge latch position
OX60BD Touch probe Pos2 Neg Value 0 e TPDO VAR

Control mode : ALL

Data type : DINT

Data range : -2 31~(231-1)
Accessibility: RO

Parameter function: Latched probe position.

5| The latched probe position is in command pulse units.

index Interpolation data Initial value unit be mapped? Data Structure

D
Ox60CL record Data Record 0 VAR

Control Mode: IP

Data Type : US INT
Accessibility: RO

Parameter function : interpolation data given

-i it i ? Data Structure
Sub-index Interpolation datal record Initial value unit be mapped

01H 0 Command unit RPDO VAR
Control Mode : IP
Data Type : D INT
Data range : -2147483648 to +2147483647
Accessibility: RW
Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the target position value of the interpolation mode
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index Interpolation Initial value unit be mapped? Data Structure

Time Period
0x60C2 2 0.1% NO VAR

Control Mode : CSP/IP
Data Type : US INT
Accessibility: RO

Parameter function : Set the update period of the interpolation position, similar to the position smoothing filter function.
DC SyncO mode The lower interpolation period is automatically set to the SyncO cycle time.
DC Free-run mode The interpolation period is set to the application
cycle time of the master server. The interpolation period can be
changed in the Switch on Disabled state.

Sub-index Initial value unit be mapped? Data Structure

Interpolation time period

01H VAR

2 - NO

Control mode: CSP/IP
Data type : US INT
Data range : 1t0250
Accessibility : RW

Setting takes effect: Run the setting and it will take effect immediately
Parameter function: Set the interpolation time value. The unit is determined by 60C2h[02h] .

Sub-index Interpolation Initial value unit be mapped? Data Structure

time index
02H 3 ) NO VAR

Control mode : CSP/IP
Data type : S INT
Data range : -6 to OAccessibility : RW

Setting takes effect: Run the setting and it will take effect immediately
Parameter function: Set the unit of interpolation time-0:s;-1: 100ms; -2: 10ms; -3 : ms ; -4: 100us ; -5: 10us ; -6: 1us

index I\Illaxiir:pum Initial value unit be mapped? Data Structure
acceleration
0x60C5 Acceleration 2”°31-1 |Instruction unit/s NO VAR
Control mode: PP/PV

Data type : UD INT

Data range : 0 ~ (2/31-1)

Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the maximum acceleration of speed planning in position planning mode and speed planning mode

index Maxin!um Initial value unit be mapped? Data Structure
OxG0CE deceleration VAR
X Deceleration 27A31-1 |Instruction unit/ s NO

Control mode:

PP/PV

Data type : UD INT

Data range : 0 ~ (2/31-1)

Accessibility: RW

Setting effective: Setting in operation , effective in shutdown

Parameter function : Set the maximum deceleration of speed planning in position planning mode and speed planning mode

index Positive direction torque limit value Initial value unit be mapped? Data Structure

Positive Torque Limit Value
pacees 3500 0.1% RPDO L

Control mode :
TQ/CST
Data type : U INT

Data range : 0 to 5000
Accessibility: RW
Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the maximum positive torque limit value in torque mode.
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index Negative torque limit value Initial value unit be mapped? Data Structure
0x60E1 Torque Limit Value

Control mode : ALL
Data type : U INT
Data range : 0to 5000
Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately

3500 0.1% RPDO VAR

Parameter function : Set the negative maximum torque limit value in torque mode.

index . Position Ideviation Initial value unit be mapped? Data Structure
Following Error Actual Value
OX60F4 — ual Yalu VAR

- Command unit TPDO

Control mode :
PP/IP/CSP Data type :
DINT

Data range : -2 *'~(2 *'-1)
Accessibility: RO

Parameter function : Display current position deviation.
index Position Demand Internal Value Initial value unit be mapped? Data Structure
0x60FC VAR
Control mode : PP/HM/CSP
Data type : D IN

Data range : -2 °'~(2*'-1)
Accessibility: RO

Parameter function : Display position command ( encoder unit ) . When using position factor, this monitoring will overflow, please use with
caution.
In the servo-enabled state, when no warning occurs, the position command ( encoder unit ) and the position command ( command unit )
have the following relationship:

Position command 60FCh( Encoder unit ) = Position command 6062h ( Command unit ) x electronic gear ratio (6091h)

- Encoder unit TPDO

index Digital Input Initial value unit be mapped? Data Structure

Input
0x60FD 0 _ TPDO VAR

Control mode : ALL
Data Type : UD INT
Data range : O~FFFFFFFF
Accessibility: RO

Parameter function: reflect the current DI ofthedrive Terminal function:
Bit Function
bit0: N-OT Reverse drive prohibited
bitl: P_OT Forward drive disabled
bit2: ORGP Origin detection signal
bitl6: ALM_RST Alarm reset signal
bitl7: INHIBIT Pulse disable signal
bit18: GAIN_SEL Gain switching signal
bit19: J_SEL Inertia ratio switching
bit20: GNUMO Electronic gear ratio numerator selection 0
bit21: GNUM1 Electronic gear ratio numerator selection signal 1
index - Target speed Initial valuel unit be mapped? Data Structure
Ox60FF sloaty 0 Instruction unit /s RPDO VAR

Control mode : PV / CSV

Data Type : D INT

Data range : -2 31~(231-1)

Accessibility: RW

Setting takes effect: Run the setting and it will take effect immediately

Parameter function : Set the speed command in the contour speed mode and cycle synchronous speed mode.
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index Supported drive operation modes Initial valug unit be mapped? Data Structure
0x6502 Supported Drive Modes 0X03FD Encoder unit /s NO VAR

Control mode : ALL
Data Type : UD INT
Data range : 0~(2 32-1)
Accessibility: RO

Parameter function : reflects the servo operation mode supported by the drive:

If the device supports object dictionary 6502h , it can be used to understand the servo modes supported by the drive.

bit describe 0 - Notsupportedl -
Supported
0 Profile position mode ( pp) 1
1 Variable frequency speed regulation 0
mode (vl )

2 Profile velocity mode ( pv) 1

3 Contour torque mode (tq) 1

4 NA 0

5 Zero return mode (hm) 1

6 Interpolation position control mode 1
(ip)

7 Cyclic Synchronous Position Mode 1
(CSP)

8 Cyclic synchronous speed mode ( csv) 1

9 Periodic synchronous torque mode 1
(cst)

10~31 Factory-defined reserved, undefined 10~31
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. Manufacturer-defined parameters detailed description

The index range of the object dictionary is:
0x2000-0x5FFF . Corresponding to the servo
function code, the corresponding

relationship is:

® Object dictionary = function code + 0x2000 .

. Group dO - Monitoring parameters

ing group parameters are used to check t

he status of the

servo drive and cannot be modif

ed.

Data size : INT

size: INT

T Motor speed Initial value unit Paramet‘er Control Mode | Display Mode
properties
0 rpm Read-only ALL 33k
Parameter function : Display current motor speed
0x 4001 Motor load factor Initial value unit Paramet‘er Control Mode | Display Mode
properties
0.0 % Read-only ALL Decimal
Data size : -500.0~500.0Data
Parameter function : Display the actual output torque of the current motor and
the percentage of the motor's rated torque
Actual output torque of tx 100%
Motor load factor =
Motor rated tor
Tl Totallnumberloflexternal Initial value unit Parameter Control Mode | Display Mode
X .
pulses collected properties
0.0 - Read-only PP/CSP/HM Decimal

Datarange:-(231-1)~

Data size: DINT

231_1)

Parameter function : Display the total number of pulses of the servo motor rotation based on the command pulse, which is only useful in
position control mode.
1 : This value is the encoder feedback pulse, which is the number of position command pulses obtained after the electronic gear ratio is

reversed.

2 : This value may be greater than five digits. Please use the shift keys to view the higher digits.

3 : The motor continues to rotate in the positive direction, and this value increases in the positive direction. When the motor rotates in the

reverse direction, the value continues to decrease, and then increases in the negative direction after reaching zero.
4 : If the number of feedback pulses exceeds the above range, it will start counting again from the maximum value in the opposite

direction.

5 :When the servois turned OFF After that, this parameter is automatically cleared to zero.

oxa00a | Total feedback pulse number Initial value unit Parameter | Control Mode Display
(command pulse unit ) properties Mode

0 ppr Read-only PP/CSP/HM Decimal

oxa006 | Total feedback pulse number Initial value unit Parameter | Control Mode Display
(encoder unit) properties Mode

0 ppr Read-only PP/CSP/HM Decimal

Data size : DINT

Data range: -2 31~ (231-1)

Parameter function : Display the total number of pulses of the servo motor rotation based on the command pulse, which is only useful in
position control mode.
1: This value is the actual pulse fed back by the encoder. Please pay attention to the motor resolution when using it.
2 : This value may be greater than five digits. Please use the shift keys to view the higher digits.

3 : Counting method and out-of-range processing are the same as d0-04 .

4 : When the servo is enabled After that, this parameter is automatically cleared to zero.

do- 08

Data range: -10000~10000

Data size : DINT

do-12

Receivedlexternallpulse Initial value unit Parameter Control Mode | Display Mode
0x4008 P i
frequency PLOREILIES
0 kHz Read-only PP/CSP/HM Decimal
Parameter function : Display the current collected external pulse frequency, which is only useful in position control mode.
Initial value unit Parameter Control Mode | Display Mode
DI Input Status
0x400C i properties
00000000B - Read-only ALL Binary
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Data range : 00000000B~11111111B
Data size : UINT

Parameter functi

on : Display the status of the input terminal, a total of 8 bits of

data are displayed, representing DI1~DI8 resp

For example, the
panel displays:

0 om
TVVT Y
By <KeySwitch i pig pi3 pi2oit
[N B N
[ R N Ay
VYV VY

reserve reserve DI8 DI7 DI6

Description DI1, DI3, DI6, and DI8 areina

closed state (whether the DI terminal is high

level or low level effective depends on the
setting of parameter P6-01)

ectively
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Ox400D DO Output Status Initial value unit |Parameter propertiesl Control Mode | Display Mode
X 0000B - Read-only | ALL Binary

Data range : 0000B~1111B

Data size : UINT

Parameter function : Display the status of the output terminal, a total of 6 bits of data are displayed, representing DO1~DO6 respectively .
For example, the panel displays:

l'_-l' 1'_7 l‘l'_-l' l‘ Low 5 bits DO status

VY VVYY

DO5 DO4 DO3 DO2 DO1

OO
Ay Ry Ny E N
v

pass<X Key Switch

High 1 bit DO status

reserve

Descriptionof DO1 and DO3 There is currently an output ( DO Whether the terminal is conducting or open circuit, the effective output is
related to parameter P6-11 settings )

do-16

Data range : 01000
Data size : UINT

do-17

Data range : 0.00~655.35
Data size : UINT

do-19

Data range : -6000~6000
Data size : INT

Data range : -500.0~500.0
Data size : INT

oy Bus voltage Initial value unit [Parameter properties| Control Mode | Display Mode
X 0 Vv Read-only ALL Decimal
Parameter function : Display the actual value of the internal DC bus voltage ( L1/L2/L3 ) of the drive
Motor current effective | _Initial value unit [Parameter properties| Control Mode | Display Mode
Ox 4011 "
value 0.00 A Read-only ALL Decimal
Parameter function : Display the effective value of the current motor current.
Motor current effective value Iz E (ILZ/ N Ii N IVZV)
3
Ox 4013 Speed command Initial value unit Parameter Control Mode | Display Mode
X -
value 0 rpm Read-only ALL Decimal
Parameter function : Display the current speed command value
Torque command Initial value unit | Parameter properties | Control Mode | Display Mode
0x 4014 q L
value 0.0 % Read-only ALL Decimal
Parameter function : Display the current torque command value, the benchmark is the motor rated torque
Motor instantaneous Initial value unit | Parameter properties | Control Mode | Display Mode
0x 4015 .
maximum load rate 0.0 % Read-only ALL Decimal

Data range : -500.0~500.0
Data size : INT

Parameter function : Display the current enable ON Until enable OFF The percentage of the motor's actual maximum output torque and the
motor's rated torque during the entire process

0x 4016

IGBT Module
temperature

Initial value

unit

Parameter properties

Control Mode

Display Mode

0

C

Read-only

ALL

Decimal

Data range : 0~150
Data size : UINT

Parameter function : This driver has a perfect over-temperature protection mechanism. Due to the temperature detection position, the displayed
temperature may reach 100 °C or higher, which is normal.

Data range : 01000
Data size : UINT

Ox 4017 Switching power supply Initial value unit | Parameter properties | Control Mode | Display Mode
bus voltage 0 Vv Read-only ALL Decimal
Parameter function : Display control circuit ( L1C/L2C) bus voltage (only SIZE D model support)
Ox 4018 Total system running Initial value unit | Parameter properties | Control Mode | Display Mode
time 0 min Read-only ALL Decimal

Data range : 0~(2 31-1)
Data size : UDINT

Parameter function : Display the cumulative running time of the servo drive since leaving the factory ( enableON ( To prevent EEPROM damage,
this parameter is saved every 10 minutes )
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Ox 401A

Braking load factor

Initial value

unit

Parameter properties

Control Mode

Display Mode

0

%

Read-only

ALL

Decimal

Data range : 0~400
Data size : UINT

Parameter function : When the motor is in braking state, it displays the current load rate of the braking resistor. The load rate of the resistor is
the actual power added to the braking resistor and the rated power of the braking resistor.

percentage.

do- 27 0x 401B

Current motor electrical
angle

Initial value

unit

Parameter properties

Control Mode

Display Mode

0

Read-only

ALL

Decimal

Data range : 0~359.9
Data size : UINT

Parameter function: Display the current electrical angle of the motor rotor. The electrical angle is the product of the motor mechanical angle

and the number of motor pole pairs.

0x 401D

Absolute encoder rotation
number

Initial value

unit

Parameter properties

Control Mode

Display Mode

0

Rev

Read-only

ALL

Decimal

Data range : -32768~3276
Data size : INT

8

Parameter function : Display the multi-turn value of the absolute encoder feedback, the negative sign represents the reverse direction ( the

actual direction of the motor is determined by P0-01 definition )

Data range : 0~8388608
Data size : UDINT

Ox 401E Encoder single-turn Initial value | unit Parameter properties | Control Mode | Display Mode
position value 0 Pulse Read-only ALL Decimal
Parameter function: Display the current single-turn position value fed back by the serial encoder.
Servo motor current Initial value unit | Parameter properties | Control Mode | Display Mode
Ox 4022 .
position(Command pulse unit ) 0 Pulse Read-only PP CSPHM Decimal

Datarange:-(23-1)~(23%-1)

Data size : DINT

Parameter function: Display the total number of pulses of the servo motor rotation based on the command pulse, which is valid in any mode.
1 : This value is the encoder feedback pulse, which is the number of corresponding command pulses obtained after the electronic gear ratio is

reversed.

2 : This value may be greater than five digits. Please use the shift keys to view the higher digits.
3 : The motor continues to rotate in the positive direction, and this value increases in the positive direction. When

the motor rotates in the reverse direction, the value continues to decrease, and then increases in the negative

direction after reaching zero.
4 : If the number of feedback pulses exceeds the above range, it will start counting again from the maximum value in the opposite direction.

5 : The value of this parameter is calculated from the time the servo is powered on (the incremental system starts from 0, the absolute
system starts from the current encoder position, and after origin return, it starts from Pb- 07 start) .

Ox 4024

Servo motor current
position(Encoder unit )

Initial value

unit

Parameter properties

Control Mode

Display Mode

0

Pulse

Read-only

PP CSP HM

Decimal

Datarange:-(231-1)~(231-1)

Data size : DINT

Parameter function: Display the total number of pulses of the servo motor rotation based on the encoder resolution, which is valid in any

mode.

1 : This value is the actual pulse number fed back by the encoder. Please pay attention to the resolution of the motor encoder when using it.

2 : This value may be greater than five digits. Please use the shift keys to view the higher digits.

3 : The value change method and out-of-range processing are the same as above.

4 : The value of this parameter is calculated from the time the servo is powered on (the incremental system starts from 0, the absolute
system starts from the current encoder position, and after origin return, it starts from Pb- 07

start) .

do-38 0x 4026

Positioning status

Initial value

unit

Parameter properties

Control Mode

Display Mode

0

Read-only

ALL

Decimal

Data range : 0~1
Data size : INT

Parameter function: Display positioning status, O : in the process of positioning; 1 : positioning completed;
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40-46 Ox 402E Average motor load Initial value unit | Parameter properties | Control Mode | Display Mode
rate 0.0 % Read-only ALL Decimal
Data range : 0.0~500.0
Data size : INT
Parameter function: Display the average motor load rate from the first time the drive is enabled;
Driver heat Initial value unit | Parameter properties | Control Mode | Display Mode
do- 47 Ox 402F .
accumulation value 0.000 - Read-only ALL Decimal

Data range : 0.000~1.000
Data size : UINT

Parameter function Display the current drive heat accumulation value and Z&€alarm when Ait reaches 1.000 (If this value increases slowly

during normal operation please consider whether the selection / control solution is correct );

Motor heat accumulation Initial value unit | Parameter properties | Control Mode | Display Mode
Ox 4030 ALL :
value 0.000 - Read-only Decimal
(Steady state )
Motor heat accumulation Initial value unit | Parameter properties | Control Mode | Display Mode
0x 4031 A -
value 0.000 - Read-only Decimal
(Momentary )

Data range : 0.000~1.000
Data size : UINT

Parameter function: Display the current motor heat accumulation value, and &2alarm when it reaches A1.000 (If this value increases slowly

during normal operation, please consider whether the selection / control scheme is correct );

. Group d1 - Alert query parameters

Alarm query can query the current alarm and the previous three alarm records. Here only describes the current alarm, the other alarms are the

same.

d1-00

0x 4100

This alarm code Initial unit | Parameter properties Control Display Mode
value Mode
T . Read-only ALL hexadecimal

Data range : O~FF
Data size : UINT

Parameter function: Display the code of this alarm. Please refer to Chapter 9 for the meaning of the alarm code and its countermeasures.

d1-01 Ox 4101

The speed at the time of Initial value unit | Parameter properties Control Display
. Mode Mode
this alarm
0 rpm Read-only ALL Decimal

Data range : -6000~6000
Data size : INT

Parameter function: Display the motor speed at the moment of this alarm. The negative sign indicates that the motor is rotating in the reverse
direction ( defined by P0-01 ).

. Initial val i P i M Display M
Bus voltage at the time of nitial value unit arameter properties | Control Mode isplay Mode
Ox 4102 .
this alarm 0 v Read-only ALL Decimal
Data range : 071000
Data size : UINT
Parameter function: Display the main circuit bus voltage value at the moment of this alarm;
The motor current during this | _Initial value unit | Parameter properties | Control Mode | Display Mode
Ox 4103 .
alarm is validvalue 0 A Read-only ALL Decimal
Data range : 0~655.35
Data size : UINT
Parameter function: Display the effective value of the motor current at the moment of this alarm;
Ox 4104 The running time of this Initial value unit | Parameter properties | Control Mode | Display Mode
alarm 0 min Read-only ALL Decimal
Data range : 0~(2
31.1) Data size :
UDINT
Parameter function : Display the cumulative running time of the driver at the time of this alarm
Ox 4106 Previous Alarm Initial value |unit Parameter properties Control Mode Display Mode
A1828 5 Read-only ALL Decimal
o Speed at last alarm Initial value| unit Parameter properties Control Mode Display Mode
0 rpm Read-only ALL Decimal
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Ox 4108 Previous alarm Initial value unit Parameter Control Mode Display Mode
o .
busbar properties o .
Voltage 0 Vv Read-only Decimal
Ox 4109 Eﬁedi¥ﬁ V|a|ute at Initial value unit Parameter Control Mode Display Mode
X e las
alarm properties
0 A Read-only ALL Decimal
Run on last alarm Initial value unit Parameter Control Mode Display Mode
0x 410A i properties
time
0 Min Read-only AL Decimal
Ox 410C First two alarm Initial value unit Paramel.:er Control Mode Display Mode
properties
codes
A1825 = Read-only ALL Decimal
Sl E I Speed during the Initial value unit Parameter Control Mode Display Mode
first two alarms properties
0 rpm Read-only ALL Decimal
Ox 410E First two alarm Initial value unit Parameter Control Mode Display Mode
X .
busbar power properties
Pressure 0 v Read-only ALL Decimal
. effecti\ée v'aluteh Initial value unit Parameter Control Mode Display Mode
X uring the X
first two properties
Ak 0 A Read-only ALL Decimal
Run at the first two Initial value unit Parameter Control Mode Display Mode
0x 4110 alarms properties
time 0 Min Read-only ALL Decimal
Ox 4112 The first three Initial value unit Paramefer Control Mode Display Mode
properties
alarm codes
A1828 . Read-only ALL Decimal
E Speed during the Initial value unit Parameter Control Mode Display Mode
first three alarms properties
0 rpm Read-only ALL Decimal
The first three alarm Initial value unit Parameter Control Mode Display Mode
0x 4114 R properties
Pressure 0 v Read-only ALL Decimal
TED effecti\ée v'aluteh Initial value unit Parameter Control Mode Display Mode
X uring the X
first three properties
Ak 0 A Read-only ALL Decimal
a1 Run on the first three Initial value unit Parameter Control Mode Display Mode
0x 4116 alarms properties
time 0 min Read-only ALL Decimal
TER @rrEnRElEmT Initial value unit Parame!:er Control Mode Display Mode
status properties
0 - Read-only ALL Decimal

Control mode : ALL
Datarange: 0~ FF

Display mode : Hexadecimal

Parameter function : Displayed as 0 When it is displayed, it indicates that there is no alarm currently. 0 , it indicates that an alarm has

occurred, and the value is the alarm code (not displayed Al 5), please go to

Chapter 9 Query the meaning of alarm codes and countermeasures

0x 4119

Current warning
status

Initial value unit Parameter Control Mode Display Mode
properties
0 - Read-only ALL Decimal

Control mode : ALL
Datarange: 0~ FF

Display mode : Hexadecimal

Parameter function : Displayed as 0 When it is displayed, it indicates that no warning has occurred. 0, it indicates that a warning has

occurred, and the value is the warning code (not displayed Al £), please go to
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Chapter 9 : Meaning and countermeasures of query warning codes

. d2 Group Product Information Query Group

0x4200 Drive Type Example

unit

Parameter
properties

Control Mode

Display Mode

twenty one

Read-only

ALL

Decimal

Control mode : ALL
Datarange:0~ 3

Data size : UINT
Display mode : decimal

Parameter function : Display the type of servo drive.

d2-00 ten bits d2-00 bit

Instruction Type

Encoder Type

2 0

EtherCAT
EA300E

* . Bus-type drive products do not support 2500ppr Encoder.d2-00
when you need technical support.
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Gurrentmoetorlcode Example unit Parameter Control Mode Display Mode
PRI 0x4201 properties
101 Read-only ALL Decimal
Control mode : ALL
Data range : 0~ 999
Data size : UINT
Display mode : decimal
Parameter function : Display the current motor code;
CPUA Software serial Example unit Parameter Control Mode Display Mode
0x4202 .
number 1 properties
104.00 Read-only ALL Decimal
CPUA Software serial Example unit Parameter Control Mode Display Mode
0x4203 :
number 2 properties
0.000 Read-only ALL Decimal
Displays the control software version.
CPUB software serial Example unit Parameter Control Mode Display Mode
0x4204 :
number 1 properties
101.00 Read-only ALL Decimal
CPUB software serial Example unit Parameter Control Mode Display Mode
0x4205 .
number 2 propertics
0.000 Read-only ALL Decimal
Displays the minimum version of the configuration file supported by the current driver.
o d3 Group Information Feedback
Mechanical zero point Initial value unit Parameter Control Mode Display Mode
d3-18 ERUERY corresponds to the properties
encoder position 0 PUL Read-only ALL Decimal
d3-20 Set low to 32 Bit
0xa314 Mechanical zero point Initial value unit Parameter Control Mode Display Mode
X corresponds to the properties
encoder position 0 PUL Read-only ALL Decimal
Set height 32 Bit
Datarange:-(23-1)~(23-1)
Data size : DINT
Parameter function: Display mechanical origin + 607C After offset, the corresponding absolute encoder position, encoder units.
= . It is only valid in absolute position mode. That is, the servo motor must use an absolute encoder, and the driver's P8-06
The parameter must be 1.
o In absolute position mode, the absolute position command is based on the encoder position.
Mechanical position Initial value unit Parameter Control Mode Display Mode
0x4316 P -
low 32 Bit properties
0 PUL Read-only ALL Decimal
Mechanical position Initial value unit Parameter Control Mode Display Mode
0x4318 P i
height 32 Bit PLOPEITIES
0 PUL Read-only ALL Decimal
Datarange:-(231-1)~(231-1)
Data size : DINT
Parameter function: Display the offset of the current motor position relative to the mechanical zero point, encoder unit.
. st The group displays the status of the servo drive.
OXSE00 Servo drive status Initial value unit Parameter Control Mode Display Mode
X properties
- Read-only ALL Decimal
Data range : 0 ~ 65535
Data size : UINT
Parameter function : Display the status of the servo drive
Ndy Rdy Run AL. ALE.
0 1 2 3 4
Not ready ready alarm warn
. -poo- 6 Jog 7 EydFt 8 Jidt 9 tunk
_ | Return to origin FFT Inertia identification Self-learning
+ —POGroup -Basic
control parameter setting
ge - 0~ 3000
. Initial value unit Parameter properties | Control Mode | Display Mode
Maximum speed
0x2002 . - -
setting 3000 rpm Effective immediately ALL Decimal

Parameter function : Set the maximum speed of the servo motor. The system setting shall not be higher than this setting value. If the motor

running speed is higher than this setting value, an overspeed alarm will occur.
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Po-04 | s Rotation signal Initial value unit Pararr.lett?r propt'ertles Control Mode DlspIaY Mode
output value 20 rpm Effective immediately ALL Decimal

Setting range : 10~ 1000
Data size : UINT

Parameter function : Set the standard for motor rotation status detection and the timing of TGON (motor rotation) signal output.

! First torque limit - Initial value unit Parameter properties | Control Mode Display Mode

PO 0x2006 —— - -

06 forward maximum 350.0 % Effective immediately ALL Decimal
Initial value unit Parameter properties | Control Mode Display Mode

0x2007 First torque limit - reverse|
PO- 07 maximum 350.0

Setting range : 0.0~ 350.0
Data size : UINT

Parameter function : Set the torque limit value in the corresponding direction, based on the rated torque of the motor.

% Effective immediately ALL Decimal

Initial value unit Parameter properties | Control Mode Display Mode

_ Stop mode selection
kLl 0%2008 200H - Effective immediately ALL hexadecimal

Setting range : 000H ~ 311H
Data size : UINT

Parameter function : Hundreds: Set the processing method when overtravel . The number ends with H Indicates that this parameter is 16 Please
pay attention to the binary number when communicating.

P0-08=0**H : When overtravel occurs, the machine stops freely and the motor remains in a free state.

P0-08=1**H : When overtravel occurs, the motor decelerates to zero and then remains in a free state.

P0-08=2**H : When overtravel occurs, the motor will decelerate to

zero and then maintain the position locked. P0-08=3**H : When

overtravel occurs, the system will not process.

Nl 0x2009 Enable OFF Brake release Initial value unit Parameter properties | Control Mode Display Mode
i X indicator 500 ms Effective immediately ALL Decimal
Delay time

Setting range : 1 ~ 30000
Data size : UINT

Parameter function : When the motor is rotating, if the servo is enabled OFF or an alarm occurs, the brake control terminal BK is closed after
waiting for this time.

Brake release command Initial value unit Parameter properties | Control Mode Display Mode
PO- 0x200A . " -
10 speed 20 rpm Effective immediately ALL Decimal
value

Setting range : 1 ~ 1000
Data size : UINT

Parameter function : When the motor is rotating, if the servo is turned off or an alarm occurs, when the motor speed drops to this set value or below, the holding
brake control terminal BK is turned off.

PO T Brake released - motor not| Initial value unit Parameter properties | Control Mode Display Mode
11_ X powered 200 ms Effective immediately ALL Decimal
Delay time

Setting range : 0 ~ 500
Data size : UINT

Parameter function : When the motor is in a stationary state, if the servo enable is turned off, the holding brake control terminal BK will be
immediately turned off , and the motor will continue to be powered ( only for zero
off after the delay time set by this parameter.

Initial val i P i | Di
PO 0x2011 Zero speed stop nitial value unit arameter propertles Control Mode |spIaY Mode
17 deceleration time 200 ms Motor standstill ALL Decimal
effective

Setting range : 1 ~ 30000
Data size : UINT

Parameter function : When the parking mode is set to zero speed parking ( P0-08 , this parameter specifies the deceleration time after
receiving an enable close command or a level 2 alarm occurs.

PO TiE Over travel protection Initial value unit Parameter properties Control Mode Displa\{ Mode
18 deceleration time 200 ms Motor standstill ALL Decimal
effective

Setting range : 1 ~ 30000
Data size : UINT

Parameter function : When an overtravel warning ( P-OT, N-OT ) occurs and PO-08 Set the time for the motor to decelerate and stop when it stops
at zero speed due to overtravel.
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0x2013 Emergency stop Initial value unit Paramejcer Control Mode | Display Mode
deceleration time properties : :
50 ms Motor standstill ALL Decimal
effective

Control mode : ALL
Setting range : 1 ~ 30000
Data size : UINT

Parameter function : When an overtravel warning ( P-OT , N-OT ) occurs and PO-08 Set the time for the motor to decelerate and stop when it stops
at zero speed due to overtravel.
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. P1 Group - Basic control parameters
Number of command Initial value unit Parameter Control Mode Display Mode
P1-02 RENLY pulses for the motor to properties
rotate 1 circle Encoder line - Shutdown in ALL Decimal
number effect

8388608
Data size : UDINT

Parameter function : Set the motor to rotate 1 The number of command pulses required for a circle ( 360° ). Note:

Please modify before enabling, and it cannot be modified during operation .

Change this parameter to something like 0x6093/0x6094/0x6097 The same effect, and P1-02 After the change, the internal position

factor, speed factor and acceleration/deceleration factor are changed at the same time. The internal factor value is the relationship

between the electronic gear and the setting factor value ( 0x6093/0x6094/0x6097 ) as follows:
Internal factor effective value = electronic gear * setting factor value

. _ Encoder P1-04
Electronicgear = resolution or ———
1-02 P1-06
R Electronic gear ratio Initial value unit Parame!:er Control Mode Display Mode
numerator 1 properties
0 - Effective ALL Decimal
immediately
R Electronic gear ratio Initial value unit ParameFer Control Mode Display Mode
denominator properties
10000 - Effective ALL Decimal
immediately
Setting range : 0to 2 3°
Data size : UDINT
Parameter function: P1-04~P1-06 Used to set the electronic gear ratio, effective when P1-02=0 .
e Positive limit Initial value unit Parame?er Control Mode Display Mode
position properties
2147483647 - Effective ALL Decimal
immediately
eIkl Negative limit Initial value unit Parame'.cer Control Mode Display Mode
position BIOPERTE
- 2147483647 - Effective ALL Decimal
immediately

Setting range : -(231-1) to 2 31-1
Data size : DINT

Parameter function: set the positive and negative limit positions.
If the current position of the motor exceeds this range, the motor is prohibited from moving away from the range, and the LED Display pot or

not . This function is disabled by default and needs to be changed to enable

This parameter is a reasonable value.

o P3 Group - Torque Control Parameter Group

Torque command method Initial value unit Parameter Control Mode Display Mode
0x2305 . h
during torque control properties
Speed limit 100 rpm Effective ALL Decimal
immediately
Setting range : 0~6000
Data size : UINT
Parameter function: In torque control, set the speed limit value in the direction of torque command.
. P4 Group - Gain parameter group
P 2400 Gain adjustment mode Initial value unit Parame?er Control Mode Display Mode
. properties
selection = =
1 - Effective ALL Decimal
immediately
Setting range : 0~4
Data size : U INT
Parameter function: Select the gain adjustment method.
P4-00=0 : Manual mode
® The position loop and speed loop gain related parameters and load
inertia ratio are set by the user. In this mode, the control loop coefficient
P4-14 is invalid.
® When switching from automatic mode to manual mode, the gain parameter will maintain the value calculated by the original
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automatic mode.
Gain switching is only effective in this mode.

P4-00=1 : Semi-automatic adjustment mode (rigidity table )

It is suitable for the occasions where the load inertia ratio is basically constant. To use this mode,
you should first pass AF-05 Perform offline inertia identification. After successful identification,
the identification result will be automatically written to parameter P4-10 and saved (if it is not
convenient to perform inertia identification, please assign a value that basically matches the
mechanical situation to P4-10)

The user needs to select the appropriate rigidity value ( P4-01 ) according to the mechanical
conditions , and the system will use this and P4-10 The value of P4-02 , P4-03 , P4-05 , P4-29 is
automatically calculated . Related gain parameters, these parameters will also become
read-only parameters. P4-00=2 : Automatic adjustment mode 1

It is suitable for occasions where the load inertia ratio changes frequently (the change of the inertia
ratio from the minimum to the maximum is tens of seconds or more). In this mode, the servo
monitors the change of the load inertia in real time and writes the identification result to parameter
P4-10 every 30 minutes .

The user needs to select the appropriate rigidity value ( P4-01 ) according to the mechanical
conditions. The system will automatically calculate the corresponding P4-02 , P4-03 , P4-05, P4-29
according to the inertia value identified online each time. Related gain parameters such as, these
parameters will also become read-only parameters.
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P4-00=3 : Automatic adjustment mode 2

(] With automatic adjustment mode 1 Same as above, but suitable for situations where the load inertia ratio changes in seconds.
P4-00=4 : Automatic adjustment mode 3
® With automatic adjustment mode 1 Same as the manual mode, but suitable

for situations where the load inertia ratio changes in the order of hundreds of milliseconds.
Please use the manual mode in the following situations:

» When using the automatic mode does not work well.
» The mechanical parts are not firmly connected, such as when there is backlash, and when the mechanical rigidity is particularly low.
» Theload inertia ratio is too large (more than 20 times), or too small (less than 3 times), and the load inertia fluctuates.
» There is continuous low speed (less than 100 rpm) operation, and the speed of not less than 100 rpm and the acceleration time of not less
than 2000 rpm/s do not last for at least 50 ms .
» The acceleration and deceleration time is not greater than 2000rpm/s , and the acceleration and deceleration torque is smaller than the
friction torque.
T rigidity Initial value unit Parame?er Control Mode Display Mode
properties
13 - Effective ALL Decimal
immediately

Setting range : 0 ~4
Data size : U INT

Parameter function: Select the rigidity level

The following table shows the relationship between the rigidity setting value and the gain parameter. The larger the rigidity value, the faster the servo response, but too
large a rigidity value may cause abnormalities such as oscillation . For EA300E-6R2-00 and below models,

The factory setting is 13 , and the above settingis 11

P4- 02 P4- 03 P4- 05 P4- 29
P4-01 Position loop Speed loop Speed loop integral time| Torque command low
proportional gain proportional gain constant pass smoothing constant
1/s Hz ms number

0 2.0 1.5 370.0 15.00

1 2.5 2.0 280.0 11.00

2 3.0 2.5 220.0 9.00

3 4.0 3.0 190.0 8.00

4 4.5 3.5 160.0 6.00

5 55 4.5 120.0 5.00

6 7.5 6.0 90.0 4.00

7 9.5 7.5 70.0 3.00

8 115 9.0 60.0 3.00

9 14.0 11.0 50.0 2.00

10 17.5 14.0 40.0 2.00

11 32.0 18.0 31.0 1.26

12 39.0 22.0 25.0 1.03

13 48.0 27.0 21.0 0.84

14 63.0 35.0 16.0 0.65

15 72.0 40.0 14.0 0.57

16 90.0 50.0 12.0 0.45

17 108.0 60.0 11.0 0.38

18 135.0 75.0 9.0 0.30

19 162.0 90.0 8.0 0.25

20 206.0 115.0 7.0 0.20

twenty 251.0 140.0 6.0 0.16
one

twenty 305.0 170.0 5.0 0.13
two

twenty 377.0 210.0 4.0 0.11
three

twenty 449.0 250.0 4.0 0.09
four

25 500.0 280.0 3.5 0.08

26 560.0 310.0 3.0 0.07

27 610.0 340.0 3.0 0.07

28 660.0 370.0 2.5 0.06

29 720.0 400.0 2.5 0.06

30 810.0 450.0 2.0 0.05

31 900.0 500.0 2.0 0.05

0x2402 Position loop gain Initial value unit Parame?er Control Mode Display Mode
APR P properties
- 48.0 1/s Effective PP/CSP Decimal
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| | immediately

Setting range : 1.0~2000.0
Data size : UINT
Parameter function: Set the gain APR_P of the position regulator and determine the responsiveness of the position control system.

APR_P The larger the value is set, the higher the position response frequency is, the better the tracking performance for the position
command is, the smaller the position error is, and the shorter the positioning setting time is.
Too large a setting value may cause vibration.
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Y Position loop gain Initial value unit Parame!:er Control Mode Display Mode
APR P propertles
- 27.0 1/s Effective PP/CSP/PV/CSV Decimal
immediately

Setting range : 0.1~5000.0
Data size : UINT

Parameter function: Set the speed regulator gain ASR-P and determine the responsiveness of the speed control loop.
ASR_P The larger the value is, the higher the speed loop response frequency is, and the better the speed command tracking is. In order to
increase the position loop gain to improve the servo system response performance, it is necessary to
Increase the setting value of the speed loop gain. However, please note that setting a value that is too large may cause vibration.
The response frequency of the speed loop must be 4 to 6 times higher than the response frequency of the position loop, otherwise it will
cause vibration.

Position loop response frequency fo APR_P/2 Speed loop response frequency f
ASR_P P4_10
pa- 04 | G Position regulator Initial value unit Paramrt:!:er Control Mode Display Mode
integral gain RIORETTIES
21.0 1/s Effective PP/CSP Decimal
immediately
Setting range : 0.1~5000.0
Data size : UINT
Parameter function: Set the integral gain of the position regulator
A g Initial value unit Parameter Control Mode Display Mode
0x2405 Speed loop integral time i play
constant properties
ASR Ti 31.0 ms Effective PP/CSP Decimal
B immediately

Setting range : 0.1~5000.0
Data size : UINT

Parameter function: Set the speed loop integral time constant. When the setting value is
3000.0 There will be no integral effect.
0 when stopping . However, if the setting is too small, it may cause vibration.
Generally speaking, the larger the load inertia, the larger the speed loop integral time constant should be set.
If the load inertia is larger than P4-10 The setting is consistent with the actual situation. The speed loop integral time constant ASR_Ti can be
obtained using the following formula :

IR 0x2406

ASR_Ti 5000/2 f
Speed feed forward lniital vl unit Parameter | Control Mode | Display Mode
gain APR Kp propertlles .
30.0 % Effective PP/CSP Decimal
immediately
00.0

Setting range : 0.0~3
Data size : UINT

Parameter function: Set the speed feedforward gain.

The speed command calculated from the position command is multiplied by the ratio of this parameter and added to the speed command

output by the p

osition loop.

When the position control command changes smoothly, increasing this gain value can reduce
the position following deviation and improve the position following performance. When the
position control command does not change smoothly, the machine may vibrate, and

reducing this gain value can reduce the vibration phenomenon.

P4- 07

Speed feedforward filter Initial value unit Parameter Control Mode Display Mode
ox2407 | P o
time constant properties
5.00 ms Effective PP/CSP Decimal
immediately

Setting range : 0.00~
Data size : UINT

10.00

Parameter function: Set the first-order inertia filter time constant of the speed feedforward gain.
When the position control command changes smoothly, reducing this filter time can reduce the position following deviation and improve

the position foll

owing performance.

When the position control command does not change smoothly, increasing this filter time can reduce the operating vibration of the

mechanism, but the position following deviation will increase.

P4- 08

e Speed feedback low pass Initial value unit Parameter Control Mode Display Mode
X .
filter time properties
constant 0.00 ms Effective PP/CSP/PV/CSV Decimal
immediately

Setting range : 0.00~
Data size : UINT

20.00
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Parameter function: Set the time constant for first-order filtering of speed feedback.

The motor rotation speed is obtained by differentiating the position of the encoder feedback. The rotation speed contains resonance and

high-frequency interference signals. This parameter can eliminate noise, but
At the same time, it will cause delays, causing the loop response to slow down.

1st load to inertia Initial value unit Parameter Control Mode Display Mode
0x2404 ratio properties
25 - Effective ALL Decimal
immediately

Setting range : 1.00~120.00

Data size : UINT

Parameter function: Setthefirst The ratio of total inertia to the motor rotor inertia.

P4-10

J r: Total inertia, i.e. load inertia + electronic rotor inertia, J y;: motor rotor inertia

M
When the inertia self-identification function is available, this parameter can be obtained through the inertia self-identification. When

setting it yourself, please ensure that the set value is basically consistent with the actual situation.

When using manual gain setting, the user needs to adjust the speed loop gain value according to the mechanical operation conditions.
Therefore, if more accurate data is not available, the factory value can be used and the adjustment of this parameter can be ignored.

If a relatively accurate load-to-inertia ratio is not obtained, vibration, abnormal noise or alarm may occur when the following

functions are turned on.
Acceleration feedback ( P4-22 bit0 ), speed observer ( P4-22 bit3 ), torque feedforward ( P4-24 , P4-25 ), external disturbance resistance

(P4-28)
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DT Second load to Initial value unit Paramet.er Control Mode | Display Mode
inertia ratio PGS
1.0 - Effective ALL Decimal
immediately
Setting range : 1.00~120.00
Data size : UINT
Parameter function: Setthesecond The ratio of total inertia to the motor rotor inertia.
The system can be switched to use the second load inertia ratio P4-11 immediately through the function terminal J_SEL .
J_SELInvaliduseof 1st Load inertia ratio P4-10J_SEL
Effective use of No. 2 Load inertia ratio P4-11
When the gain is in automatic adjustment mode, that is, P4-00=2, 3 , 4, this function is invalid.
When switching to the second load inertia ratio:
If P4-00=0, the drive will continue to use P4-02 , P4-03, P4-05 Equal gain parameters (note that the speed loop response
frequency is the product of the speed loop gain and inertia); if P4-00=1, the drive will automatically calculate new gain
parameters based on the second inertia ratio and rigidity.
Initial value unit Parameter Control Mode Display Mode
P4- 0x240C PDFF control b
Ficient properties
12 coe 100 % Effective ALL Decimal
immediately
Control mode : PP/CSP

Setting range : 0~100

Data

size : UINT

Display mode : decimal

Setti

ng takes effect : Immediately

Parameter function: settoO0 WhenisIP Controller, whenitis 100, it is Pl Controller, 1¥99 When it is a PDFF controller.

Pa-

UsingIP When the controller is used, the motor speed will not overshoot or the overshoot will be small, but the response will be slow.
Using Pi When the controller is used, the motor speed will overshoot, but the response is fast.

PDF The controller isa comprehensive IP an d Pl The closer the parameter is to 0, the betterthe IP The stronger the effect, the smaller the
effect.

13 | e Rigidity adjustment Initial value unit Parame?er Control Mode Display Mode
factor properties
0.5 - Effective PP/CSP/PV/CSV Decimal
immediately

Setting range : 0.5~1.0

Data

size : UINT

Parameter function: This parameter is only used when P4-00 # 0, i.e., gain automatic adjustmentmode 1, 2, 3, 4 Used in P4-01 If a higher
value cannot be set, increase the speed loop gain.

Its m

eaning is P4-03 With P4-13 In the automatic adjustment mode, increasing the setting value can increase the response of the servo in low

rigidity situations. However, setting it too large will cause vibration.
P4 I Rigidity adjustment Initial value unit Parameter Control Mode Display Mode
14 factor properties
75 - Effective ALL Decimal
immediately

Setting range : 0.5~1.0
Setting size : UINT

Parameter function: This parameter is only used when P4-00=1, 2, i.e. gain automatic adjustment mode 1. and2 It is used to determine the
relationship between speed bandwidth and position bandwidth. This parameter is based on automatic
4 times the position bandwidth Generally, please do not adjust, especially do not adjust down

P4-15

Setting range : 00H~18

Data size : UINT

LT Gain switching Initial value unit Parameter Control Mode Display Mode
X
conditions properties
00H - Effective ALL Decimal
immediately
H

Parameter function: set the conditions for gain switching
P4-15 = 0*H : only switch the position loop gain and speed loop gain;

P4-15 = 00H : Turn off the gain switching function;

P4-15 = 01H Defined as DI for gain switching ( GAIN_SEL ) Terminal OFF > ON hour;
P4-15 = 02H : In position control mode, the position deviation is greater than parameter P4-18 When the setting value is100ppr command
unit lag );

P4-15 = 03H : In position control mode, the speed command is greater than parameter P4-18 When the setting value is10rpm hysteresis );
P4-15 = 04H : The servo motor rotation speed is greater than P4-18. When the setting value is10rpm hysteresis );

P4-15 = 0O5H Defined as DI for gain switching (GAIN_SEL ) When terminal ON = OFF is invalid;

P4-15 = 06H : In position control mode, the position deviation is less than parameter P4-18 When the setting value is100ppr command unit
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lag );
P4-15 = 07H : In position control mode, the speed command is less than parameter P4-18 When the setting value is10rpm hysteresis );
P4-15 =08H : The servo motor rotation speed is less than parameter P4-18 When the setting value is1Orpm hysteresis );

P4-15=1*H : only switch the speed loop integral, PI--->P, that is, cancel

the speed loop integral effect. P4-15 =10H : turn off the integral
switching function, and the speed loop integral is always valid;
P4-15 = 11H : Defined as DI for gain switching ( GAIN_SEL ) Terminal OFF > ON hour;
P4-15 =12H : In position control mode, the position deviation is greater than parameter P4-18 When the setting value is100ppr command
unit lag );
P4-15 = 13H : In position control mode, the speed command is greater than parameter P4-18 When the setting value is10rpm hysteresis );
P4-15 = 14H : The servo motor rotation speed is greater than parameter P4-18 When the setting value is10rpm hysteresis );
P4-15 = 15H : Defined as DI for gain switching (GAIN_SEL ) When terminal ON - OFF is invalid.
P4-15 =16H : In position control mode, the position deviation is less than parameter P4-18 When the setting value is100ppr command unit
lag );

126



EA300E Series EtherCAT Servo Drive Manual

V100

P4-15 = 17H : In position control mode, the speed command is less than parameter P4-18 When the setting value is10rpm hysteresis )
P4-15=18H : The servo motor rotation speed is less than parameter P4-18 When the setting value is10rpm of hysteresis )

P4-16 0x2410

Gain switching change
time

Initial value unit Parameter Control Mode Display Mode
properties
5 ms Effective ALL Decimal
immediately

Setting range : 0~3000
Data size : UINT

Parameter function: When the gain switching condition is met, the gain changes linearly and smoothly to the target gain value within this

time ( 0 : turn off this function )

P4- 18

0x2412 Gain switching Initial unit Parameter Control Mode Display Mode
threshold value properties
100 Pulse/Kpps/rpm Effective ALL Decimal
immediately

Setting range : 0732768
Data size : UINT

Parameter function: Set the gain switching threshold, the unit is based on P4-15 Settings
» When the motor stops, it switches to a lower gain to suppress vibration and squeaking noise
» When the motor stops, switch to a higher gain to increase the servo stiffness

» When the motor is running, switch to a higher gain to obtain better command following performance and shorter positioning time.

» Switch different gains according to the load equipment operation status to achieve optimal control

Gain combinatio

1
| Change |
me |

P4-16 )

Second

| Changetimlke
P4-16

gain

Switching conditions Dissatisfied

When the switching condition is met, the gain is shifted to the second Gain switching. If the switching condition is not met during the second gain
operation, the gain will switch to the first gain. Gain switching.
When switching, the current gain combination is based on parameter P4-16 The setting time is linearly and smoothly changed to the
target gain combination, and each parameter in the combination changes at the same time to avoid mechanical shock caused by
sudden parameter changes. Once the switch starts, even if the switching conditions change, the switch will be completed and the
switching conditions will be re-judged after completion.

satisfy

|
I |
: st gain

Dissatisfied

P4-19 0x2413

The second

position loop gain
variation

coefficient

Initial value unit Parameter Control Mode Display Mode
properties
50 % Effective PP/CsP Decimal
immediately

Setting range : 10~500
Data size : UINT

Parameter function: The rate of change of the proportional gain of the target position regulator when the gain switching conditions are met.

Target position regulator proportional gain APR_P1=APR_P P4-19 100 %
e Second speed loop gain Initial value unit Parameter Control Mode Display Mode
X .
change properties
coefficient 50 % Effective PP/CSP/PV/CSV Decimal
immediately

Setting range : 10~500
Data size : UINT

Parameter function: When the gain switching condition is met, the change rate of the proportional gain of the target speed regulator.

Target speed regulator proportional gain ASR_P1 ASR_P P4-20 100 %
R Suppress Initial value unit Parametcer Control Mode Display Mode
performance properties
extension 1 00000B - Effective PP/CSP/PV/CSV Decimal
immediately

Setting range : 00000B~11111B

Data size : UINT

Parameter function: On the gain switch bar: switch for advanced suppression function.

127



EA300E Series EtherCAT Servo Drive Manual V100
bitX=0 : Function disabled
bitX=1 : Function enabled bit0 :
Acceleration feedback function
The acceleration feedback function uses software to differentiate the motor speed feedback signal to obtain acceleration, and then
multiply the value by the acceleration feedback gain to compensate for the torque command. It is used to suppress the oscillation
of the speed loop. This function occurs when the motor is elastically connected to the mechanical system, the load inertia is much
larger than the motor inertia, and the system is unstable . When the servo system is in vibration, it can stabilize the servo system.
Use the automatic gain mode (ie P4-00#0 This function is invalid in torque control mode .
bitl : Reserved bit2 : Reserved
bit3 : Reserved bit4 : Speed
observer function
The speed observer estimates the change in the state of the controlled object through software . When the
frequency resonates, use to remove the high-frequency vibration component to stabilize the speed loop. Use
the automatic gain mode (ie P4-00# 0 ) forque control mode
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This function is invalid when
bit5 : Low noise mode. When this function is turned on, the current loop gain will be appropriately reduced, which can improve the noise.

o Speed Observer Cut-off Initial value unit Parameter Control Mode Display Mode
X
Level properties
13 - Effective PP/CSP/PV/CSV Decimal
immediately

Setting range : 0~13
Data size : UINT

Parameter function: Set the cutoff level of the built-in speed observer.
The larger the setting value, the higher the cutoff frequency of the speed observer, the wider the vibration suppression range, but the
suppression strength will decrease.

0x2418 Torque feed Initial value unit Parameter Control Mode Display Mode
x .
forward gain properties
0.0 % Effective ALL Decimal
immediately

Setting range : 0.0~200.0
Data size : UINT

Parameter function: Set the value of acceleration feedforward gain.
Differentiate the speed command to get the acceleration torque, multiply it by this parameter and add it to the torque command output
by the speed regulator to speed up the motor response.
Rated torque. Use automatic gain mode (ie P4-00# 0 This function is invalid in torque control mode .

Torque feedforward Initial value unit Parameter Control Mode Display Mode
0x2419 filter time constant properties
number 5.00 ms Effective ALL Decimal
immediately

Setting range : 0.00~10.00
Data size : UINT

Parameter function: Time constant for first-order low-pass filtering of acceleration torque.
The acceleration torque obtained by differentiating the speed command contains a large number of high-order harmonics. When it is
superimposed on the torque command, it will cause high-frequency vibration of the motor torque.
The acceleration torque is low-pass filtered and then superimposed on the torque command to eliminate high-frequency harmonics and
reduce vibration.

ra-23s PO External disturbance Initial value unit Paramefer Control Mode | Display Mode
resistance gain properties
0.0 % Effective ALL Decimal
immediately
Setting range : -100.0~100.0

Data size : INT
Parameter function: external disturbance compensation after disturbance observation. Used to reduce speed changes during load
disturbances. Its meaning is:
Torque after compensation = torque before compensation + observed disturbance * P4-28 After the disturbance disappears, the
compensation torque will be immediately cancelled.
The percentage of disturbance torque compensation to torque command uses automatic gain mode ( ieP4-00 # 0 This function is invalid
in torque control mode .

Torque command low Initial value unit Parameter Control Mode Display Mode
0x241D pass smoothing constant properties
number 0.84 ms Effective ALL Decimal
immediately

Setting range : 0.00~100.00
Data size : UINT

Parameter function: Set the time constant for the first-order low-pass filter of the torque command output by the speed regulator.
The torque command output by the speed regulator may contain high-order harmonic components due to factors such as speed feedback
fluctuations, which may cause the motor to vibrate.
Filtering can eliminate higher-order harmonics, but it will cause phase delays and slow down the motor response.

Friction compensation Initial value unit Parameter Control Mode Display Mode
Ox241E smoothing time properties
constant 50 ms Effective ALL Decimal
immediately
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Data size : UINT

Parameter function: Perform first-order filtering on the friction compensation value to avoid mechanical vibration caused by sudden changes

in the compensation value.

Friction compensation values include P4-31, P4-32, P4-33 , P4-34 The values set by the three parameters.

P4-31

Setting range : 0~1000

Ox241F Viscous friction Initial value unit Parameter | Control Mode Display Mode
x .
compensation gain properties
0 0.1%/1000rpm Effective ALL Decimal
immediately

Data size : UINT

Parameter function: Set the torque compensation value for the viscous friction load input to the speed regulator.

The higher the speed, the greater the viscous friction. Superimposing the viscous friction load in advance can increase the response. The
setting value means that for every 1000rpm increase in motor speed , the required increase in speed is

Moment command value.

T Torque command Initial value unit Parameter Control Mode Display Mode
added value properties
0.0 % Effective ALL Decimal
immediately
Setting range : -100.0 ~100

Parameter function: For vertical axis, there is always gravity, and this value can be converted into a given torque and added to the torque

command given.
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TR Forward torque Initial value unit Parameter properties | Control Mode | Display Mode
X
compensation value 0.0 % Effective immediately ALL Decimal
Setting range : -100.0~100.0
Data size : INT
Parameter function: Sliding friction compensation value when the motor rotates in the forward direction
0x2422 Reverse torque Initial value unit Parameter properties | Control Mode Display Mode
X
compensation value 0.0 % Effective immediately ALL Decimal
Setting range : -100.0~100.0
Data size : INT
Parameter function: Sliding friction compensation value when the motor rotates in the reverse direction
Positive direction
P4-31 Speed command
Viscous friction compensatiory gain P4-33
Forward torque compensation value
P4-32 P4-34
Torque command adHed yalue Negative torque compensation
! m time
| S~ _ |
: P4-31 :
| . R R Viscous friction comperfSation Xain | | |
| Negative direction | | |
| ' ' |
! !
Motor not pol«zered Motor powered on Motor not powered
. P5 Group - Vibration Suppression Parameters Group
ive fi Initial value unit Parameter properties| Control Mode Display Mode
P5-00 0x2500 |Adaptive filter mode prop P Y
setting 0 = Re-power on to take ALL Decimal
effect

Setting range : 0~2
Data size : INT
Parameter function : select the mode of adaptive filter.
P5-00=0 : Manual setting 4 Notch Filter
P5-00=1 : Notch filter 3 and notch filter 4 Online automatic adjustment of depth and manual setting of width
P5-00=2 : Clear notch filter 3 and notch filter 4
If the mechanical system resonates during operation, it may be caused by the servo system being too stiff and responding too quickly.
Reducing the gain may improve the situation, but it will reduce the system response speed. To suppress mechanical resonance
without changing the gain, EA350 The servo drive provides low-pass filtering for command pulses ( P1-15 There are two solutions:
The principle of vibration suppression is to use a notch filter to suppress the resonance peak of the mechanical response. The schematic
diagram is as follows:

A Gain Gain
Mechanical 4 L A
ow pas
response Resonance Notch filter
_.Eilter \ / — I Resonance Point
BW _
f HZ I > >
f Hz f Hz
Automatic vibration Initial value unit Parameter properties | Control Mode Display Mode
CLEI N  0x2501 . . . . .
suppression detectionlevel 100 - Effective immediately ALL Decimal
Sensitivity

Data size : INT

Setting range : 10~30000

Parameter function : Set the amplitude of speed error. When resonance occurs, the speed will oscillate. Near the resonance point, the

frequency of oscillation is close to normal distribution. If the width of the oscillation is large, the speed will oscillate.
At this parameter setting value, it can be considered as a resonance point.

i - 50~5000
0x2502 1st notch Initial value unit Parameter properties | Control Mode Display Mode
X frequency 5000 Hz Re-power on to take ALL Decimal
effect
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Parameter function :

Set the center frequency of the first notch filter to 5000 Then this notch filter is invalid.

e 1st notch width Initial value unit Parameter properties | Control Mode Display Mode
X 2 - Re-power on to take ALL Decimal
effect
Setting range : 0~20
Data size : INT
Parameter function :1st The larger the notch filter width, the greater the suppression near the center frequency.
—— 1st notch depth Initial value unit Parameter properties | Control Mode Display Mode
X 0 dB Re-power on to take ALL Decimal
effect
Setting range : 0~99
Data size : INT
Parameter function :1st The notch depth of the notch filter. The smaller the value, the greater the suppression of the point.
2nd notch Initial value unit Parameter properties | Control Mode Display Mode
0x2503 frequency 5000 Hz Re-power on to take ALL Decimal
effect
2nd notch width Initial value unit Parameter properties | Control Mode Display Mode
Lzl 2 - Re-power on to take ALL Decimal
effect
Initial val it P t ti Control Mod Display Mod
0x2507 2nd notch depth nitial value uni arameter properties ontrol Mode isp aY ode
0 dB Re-power on to take ALL Decimal
effect
Parameter function : Setthe second Notch Filter
Initial value unit Parameter properties | Control Mode Display Mode
0x2508 Notch frequency 3 oD P y
5000 Hz Re-power on to take ALL Decimal
effect
3rd notch width Initial value unit Parameter properties | Control Mode Display Mode
Lzl 2 - Re-power on to take ALL Decimal
effect
Initial value unit Parameter properties | Control Mode Display Mode
0X250A Notch Depth 3 :
0 dB Re-power on to take ALL Decimal
effect
Parameter function : Setthe 3rd Notch Filter
T 4th notch Initial value unit Parameter properties Control Mode Display Mode
X
frequency 5000 Hz |Re-power on to take effect ALL Decimal
T 4th notch width Initial value unit Parameter properties Control Mode Display Mode
X 2 - Re-power on to take effect| ALL Decimal
P Notch Depth 4 Initial value unit Parameter properties Control Mode Display Mode
X 0 dB Re-power on take effect ALL Decimal
R Position FIR filter Initial value unit Parameter properties | Control Mode Display Mode
X 0.0 ms Effective immediately ALL Decimal

Data size : UINT

Parameter function : Set position FIR The time constant of the filter.

setting range : 0.5~1.0

The corresponding target speed is V¢ Square wave position command, position FIR The filter setting value can be understood as reaching Vc

time.

Spee 4position command
d before filtering
Tpm

Ve

Position command after

FIR filtering

Position FIR filter
Set time (ms)

time

During the entire motion process, especially when the device vibrates at the moment of deceleration and stop,
position FIR can be used The filter suppresses vibration. The following figure shows the effect of using FIR filter
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Position deviation
Directions:
Measure the vibration waveform, calculate the vibration period and convert it into ms Unitinput P5-23 .
. P6 Group - Input and output parameter group
P6-00 0x2600 DI Filter time Initial value unit Paran'.lett?r propc.erties Control Mode DispIaY Mode
2 ms Effective immediately ALL Decimal

Setting range : 0~ 20
Data size : UINT

Parameter function :setDI Terminal filter time, shutdown setting, effective immediately
To prevent strong external interference, you can use DI Terminal setting filter time. Its meaning is DI The terminal signal must maintain P6-00
The set time is
The driver will recognize it as a valid signal only after it is received.
For example, P6-00 Setto2 ,thenDI The terminal signal must be maintained for 2ms to be recognized as valid by the driver.
Initial value unit Parameter properties | Control Mode Display Mode

00000000B - Effective immediately ALL Decimal

DI Level Logic

P6- 01 0x2601

Setting range : 00000000 t0 11111111
Data size : UINT
Display mode : Binary

Parameter function : set each DI The level logic of the terminal is set to stop and is effective after power is turned on again.

0 000O0O0OO0OO O
DI8DI7 Dle DI5 DI4 DI3 DI2 DI1

8 RoadDI Can be set separately, for a certain bit, bit=0, then the external input low level is valid; if bit=1 , then the external input high level is

valid.

Actual
DI
level

P6-01 =1

High level is effective

P6-01 =0

Dl invalid

DI valid

Low level is effective

Dl valid

Dl invali

Fgure7-21 DI terminal filtering and level

0x2602 DI1 Function Initial value unit Parameter properties Control Mode DispIaY Mode
Number 13 - Restart the power supply ALL Decimal
DI2 Function Initial value unit Parameter properties Control Mode Display Mode
0x2603 /
Number 14 = Restart the power supply ALL Decimal
0x2604 DI3 Function Initial value unit Parameter properties Control Mode Display Mode
: Number twenty two = Restart the power supply ALL Decimal
0x2605 DI4 Function Initial value unit Parameter properties Control Mode | Display Mode
: Number 2 = Restart the power supply ALL Decimal
0x2606 DI5 Function Initial value unit Parameter properties Control Mode DispIaY Mode
Number 15 - Restart the power supply ALL Decimal
0x2607 DI6 Function Initial value unit Parameter properties Control Mode DispIaY Mode
Number 6 = Restart the power supply ALL Decimal
0x2608 DI7 Function Initial value unit Parameter properties Control Mode Display Mode
. Number 2 - Restart the power supply ALL Decimal
0x2609 DI8 Function Initial value unit Parameter properties Control Mode DispIaY Mode
Number 17 = Restart the power supply ALL Decimal

Setting range : 0~ 99

Data size : UINT

Parameter function : Set the function of DI1~DI8 terminals, see Table 8-1 . Stop setting, effective after power on again.
Extemal 8 RoadDI The corresponding function settings can be set in the range of 099, but some of them are currently reserved.

133




EA300E Series EtherCAT Servo Drive Manual V100

[ ] Whena certain DI Set its function number, then the corresponding DI When valid, the selected event occurs. If P6-02=2 ,thenDI1 is set to
alarm reset function, when DI1 Whenvalid , if the servo has resettable warnings or alarms, these warnings or alarms will be cleared.

DI1 Invalid terminal Invalid terminal

valid terminal

Enable invalid Enable invalid

/S-ON

Enable valid

(] Different DI The same function number can be set, and the corresponding logical relationship is AND, i.e. D1&D2 When it is valid, the
corresponding function event will occur. For example, P6-02=13, P6-03=13 , when DI1 and DI2 are valid at the same time, forward

drive is prohibited; when one of them is invalid, forward drive is still allowed.

Invalid terminal

Invalid termifia

DI1 valid terminal

|
|
N : | Invalid terminal
DI2 Invalid terminal | - "
|_valid terminal nable vall
|
/S-ON Enable invali Enable invalid
Enable valid
Tade8-1 DI Input terminal function
Settings name Function describe Trigger Operation
Name method Mode
Disabled Invalid terminal
1 reserve
5 ALM- RST Alarm reset ON - resets the resettable alarm when Edge Trigger PST
the abnormal condition has been
resolved
3~11 |reserve
ON- prohibit positi
12 INHIBIT Pulse Disable pron ,I posttion Level trigger P
command input OFF-
allow position command
input
. ON-F d drive i .
13 P-OT Forward drive .o.rwar rive s Level trigger PST
disabled prohibited OFF-
Forward drive is
allowed
. ON- drivei .
14 N- OT Reverse drive fef’erse rive s Level trigger PST
prohibited prohibited OFF-
reverse drive is
allowed
. . ON - switch to th .
15 GAIN- SEL Gain switching swi c, othe Level trigger P
second gain OFF - use
the first gain
1 EL Inertia rati ON- Load inertia ratio 2 efficient Level tri .
6 )-s sr\:\(/eitclsirrwag 10 OFF- Load inertiaratio 1 efficient eveltrigger S
17~21 [reserve
External (origin) Rising edge: External .
t t ORGP Edge Trigger PST
vrvevr; ¥ detector input detector is valid Falling ge Trise
edge: External detector is
invalid
twenty SHOM Origin return start  |OFF = ON : Start the origin return Edge Trigger PST
three signal function
... |ON : External torque limit enabled .
External torque limit Level trigger
tv::::y 2 X que fimi OFF : External torque limit disabled veltriee PST
25 EMGS Emergency Stop 8':; :E'\rlr:) e;fﬁ:;:;;mp Level trigger PST
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. Rising edge: latch position .
Probe1 ( FixedDI7 EdgeT
45 TouchProbel |Probel ( Fixe ) (OX60BA ) Falling edge: latch ge Trigger PST
position ( 0X60BB )
. Rising edge: latch position ( 0X60BC ) .
P 2 ( Fixed DI E T
46 TouchProbe2 |Probe2 ( FixedDI8) Falling edge: latch position ( OX60BD ) dge Trigger PST
Initial value unit Parameter Control Mode Display Mode
P6- Ox260A DI Mandatory play
10 properties
00000000B - Effective ALL Binary
immediately

Setting range : 00000000B to 11111111B

Data size : UINT

Display mode : Binary

Parameter function : The number ending with B indicates that this parameter is a binary number. Please pay attention to this during

communication.

bitX=1, it indicates that the DI terminal corresponding to this bit is valid and the function corresponding to this DI terminal is enabled.
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re-11 I DO On-off logic Initial value unit Parameter Control Mode Display Mode
properties
00000B - Effective ALL Binary
immediately

Setting range : 00000B to 11111B
Data size : UINT
Display mode : Binary

Parameter function : Setting5 RoadDO The logic of the output terminal is set to stop and is effective after power is turned on again.
0O 0 0 o
D04 DO3 DO2 DO1

0 : This bit corresponds to DO The terminal is valid at low level. When the event is valid, it is set to low level, and when it is invalid, it maintains

high level.
1 : This bit corresponds to DO The terminal is valid at high level. When the event is valid, it is set to high level, and when it is invalid, it maintains
low level.
DO1 Function Initial value unit Parameter Control Mode Display Mode
0x260C X
Number properties
1 - Restart the ALL Decimal
power supply
DO2 Function Initial value unit Parameter Control Mode Display Mode
0x260D .
Number properties
2 - Restart the ALL Decimal
power supply
DO3 Function Initial value unit Parameter Control Mode Display Mode
0x260E .
Number properties
8 - Restart the ALL Decimal
power supply
DO4 Function Initial value unit Parameter Control Mode Display Mode
0x260F .
Number properties
12 - Read-only ALL Decimal

Setting range : 0~ 99

Data size : UINT

Parameter function : Set the event corresponding to each DO , see Table 8-2 . Shutdown setting, effective after power on again
When the corresponding event occurs, itis set as the DO corresponding to the event. Terminal output. IfP6-12=1 Iftheservoisready, DO1 Terminal output
low level ( P6-11 bit0=0
hour)

Table8-2 DO Output terminal function table

Settings name Function Name describe Operation
Mode
0 Disable |Invalid terminal
Valid : Servo is ready and can receive S-ON command.
1 S- RDY Servo ready . . ] PST
Invalid : Servo is not ready and does not receive S-ON
command. instruction
Valid - release the holding brake.
2 BK Brake control ) . PST
Invalid - close the holding brake.
. Valid - the motor is rotating. Invalid - the motor stops
3 TGON Motor rotation . PST
rotating.
Valid - the motor speed is zero. Invalid - the motor speed
4 ZERO Motor zero speed | PST
is not zero.
5 V-CLS Speed arrival  |Valid: The actual motor speed reaches or exceeds P2-08 S
Setting value
. Valid: During speed control, the absolute value of the
6 V-CMP Consistent speed . S
difference between the actual motor speed and
the speed command value is less than the setting
value of P2-09.
. Valid: During position control, the number of position
7 PNEAR Location close to o . ] p
deviation pulses is less than the setting value of
positioning approach width P1-23
. . Valid: During position control, the number of position
8 COIN Location Arrival 20 . } p
deviation pulses is less than the setting value of
positioning completion width P1-24
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S Valid - Motor torque is limited. Invalid - Motor torque is not
9 C-LT Torque limit signal | PS
limited.
N Valid - Motor speed is limited. Invalid - Motor speed is not
10 V-LT Speed limit signal |~ T
limited.
11 WARN Warning Output |Valid: A warning event occurred PST
12 ALM Alarm output  |Valid: An alarm event has occurred PST
. Valid: The motor output torque reaches the set value.
13 T-CMP Torque arrival . T
signal Invalid: The motor output torque does not reach the set
value.
14 H Origin ret ional Valid: Return to origin completed ST
ome rigin return signatl valid: Origin return has not been completed
) DO1 Effective delay Initial value unit Parameter Control Mode Display Mode
P6 0x2610 -
properties
16 0 ms Effective ALL Decimal
immediately
P - 17 .y ., .
6 02611 DO1 Invalid delay Initial value unit Paramefer Control Mode Display Mode
properties
0 ms Effective ALL Decimal
immediately
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RS DO?2 Effective delay Initial value unit Parameter properties | Control Mode Display Mode
0 ms Effective immediately ALL Decimal
R DO2 Invalid delay Initial value unit Parameter properties | Control Mode Display Mode
0 ms Effective immediately ALL Decimal
T DOS3 Effective delay Initial value unit Parameter properties | Control Mode Display Mode
0 ms Effective immediately ALL Decimal
. DOS3 Invalid delay Initial value unit Parameter properties | Control Mode Display Mode
0 ms Effective immediately ALL Decimal
AT DO4 Effective delay Initial value unit Parameter properties | Control Mode Display Mode
0 ms Effective immediately ALL Decimal
R DO4 Invalid delay Initial value unit Parameter properties | Control Mode Display Mode
0 ms Effective immediately ALL Decimal
Setting range : 0 ~ 30000
Data size : UINT
Parameter function : set each DO Output valid and invalid delay time
R DO Forced output Initial value unit Parameter properties | Control Mode Display Mode
0000B - Effective immediately ALL Binary
Setting range : 0000B ~ 1111B
Data size : UINT
Display mode : binary
Parameter function : Force DO The output terminal is valid.
. P7 Group -EtherCAT Communication parameter group
P7-06 T EtherCAT Node Address Initial value unit Parameter properties | Control Mode Display Mode
0 - Restart the power ALL Decimal
supply
Setting range : 0 ~ 65535
Data size : UINT
Parameter function : The address of this machine as a communication slave.
LAN9252 Monitor register | Initial value unit Parameter Control Mode | Display Mode
P7-07 0x2707 .
ground properties
Address Settings OxFFFF - Effective ALL hexadecimal
immediately

Set to 0 When the node address is set to non- zero, the node address is assigned by P7-06. Direct settings.
Setting range: 0~
65535 Data size : UINT

Display mode : Hexadecimal

Parameter function : Set the EtherCAT to be monitored Slave Chip The address of the internal register. ( Non-professional personnel are prohibited

from operating, and the operation is only performed during debugging. )

LAN9252 Monitor register Initial value unit Parameter Control Mode | Display Mode
YA 0x2708 .
vElirs properties
0x0000 - Read-only ALL hexadecimal
Setting range : 0 ~ 65535
Data size : UINT
Display mode : Hexadecimal
Parameter function : address is P7-07 ESC of set value Real-time value of internal registers.
. P8 Group - Extended Function Group
i JOG Jog speed Initial value] unit Parameter Control Mode | Display Mode
P8-00 0x2800 properties
100 rpm Effective ALL Decimal
immediately
Setting range : 0 ~ 6000
Data size : UINT
Parameter function : refer to P8-01
] JOG Jog acceleration and Initial valug| unit Parameter Control Mode | Display Mode
P8- 01 0x2801  ODETnes
deceleration time prop
200 ms Effective ALL Decimal
immediately

Setting range : 2 ~ 30000
Data size : UINT
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Parameter function :setJOG The motor rotation speed and acceleration/deceleration time during jogging. The basis for the
acceleration/deceleration time is the time required for the motor to accelerate from 0 to the rated speed or vice versa.
The driver can be controlled by function parameter AF-02 To jog, you can also set it to JOG-P , JOG-N DI  terminals to jog.

By function parameter AF-02 The servo must be OFF for jog operation. When the servo is OFF , the DI terminal can be used to perform inching
andON .

Offline inertia Initial value unit Parameter Control Mode | Display Mode

identification self-learning properties
Moment 50 % Effective ALL Decimal

immediately

P8- 02 0x2802

Setting range : 10 to 200
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Data size : UINT

Parameter function : The percentage of the motor output torque relative to the rated torque of the motor during offline learning of the load
inertia ratio.

The larger the setting value, the greater the possible mechanical impact will be, but the identification time and the number of motor
rotations required will also be shorter. Please set an appropriate value according to the machine.

Initial value
10

Offline inertia unit
identification maximum

number of turns

Parameter properties
Effective immediately

Control Mode
ALL

Display Mode
P8- 03 0x2803

Decimal

Rev

Setting range : 1to0 20
Data size : UINT

Parameter function : Set the maximum number of turns allowed for offline inertia identification

If the system inertia cannot be successfully identified when the motor runs to this number of turns, or the motor cannot run to this number of turns
during the inertia identification process, AL028 will be generated. alarm.

P8- 05 0x2805 Absolute encoder rotation| Initial value unit Parameter properties | Control Mode | Display Mode
) X number 30000 Rev Effective immediately ALL Decimal
Upper limit
Setting range : 0 ~ 30000

Data size : UINT
Setting method: Enable the setting, disable it to take effect

Parameter function : Set / display the upper limit of the number of revolutions of the absolute encoder.
The internal program will calculate the current allowed forward and reverse rotation number N according to the actual situation. aiow, N set =
min (N aiowed, P8-05 ) , the final value is determined by P8-05 show.
When the absolute value is applied, if the current number of revolutions ( d0-29 ) exceeds the upper limit, the current direction will be

prohibited. When the number of revolutions is set to 0, it can run continuously when used as an absolute value encoder without
triggering an overtravel warning.

PS- 06 TR How to use the absolute Initial value unit Parameter properties | Control Mode | Display Mode
i X encoder 0 - Restart the power ALL Decimal
choose supply
Settingrange: 0~ 1
Data size : UINT
Parameter function : Select the method of using absolute value encoding
P8-06=0 : Used as an incremental encoder
P8-06=1 : Used as an absolute encoder ( must be equipped with a battery encoder cable )
P8- 07 T Fan Control Initial value unit Parameter properties | Control Mode | Display Mode
0 - Effective immediately ALL Decimal
Setting range : 0 to 2

Data size : UINT

Parameter function : Control the operation of the drive cooling fan
P8-07=0 : Servo enable ON and alarm / warning when the drive cooling fan is running
P8-07=1 : The drive cooling fan starts running after power-on

P8-07=2 : Temperature control, when the temperature is greater than 50°, the fan is turned on, and when the temperature is less than 40°,

the fan is turned off, and the temperature is maintained in between.

P8- 08

0x2808

Drive overload warning

Initial value

unit

Parameter properties

Control Mode

Display Mode

threshold

80

%

Effective immediately

ALL

Decimal

Setting range : 20 ~ 100
Data size : UINT
Parameter function : Set the warning threshold for drive overload, based on the rated current of the drive.
The driver has an overload protection function. When the driver's rated current is exceeded, an overload curve is generated. When the
accumulated value reaches a certain value, the driver enters the alarm state. This parameter can be set to

The threshold of the drive overload early warning. When the accumulated value reaches the "alarm value * P8-08 ", the drive overload
warning is issued. A | £54 , but it will not stop running .

Initial value
80

unit
%

Parameter properties
Effective immediately

Motor overload
warning threshold

Control Mode
ALL

Display Mode
P8- 09 0x2809

Decimal

Setting range : 20 ~ 100
Data size : UINT
Parameter function : Set the warning threshold for motor overload, based on the rated current of the motor.
The motor has an overload protection function. When the motor current exceeds the rated current, an overload curve is generated. When
the accumulated value reaches a certain value, the alarm state is entered. This parameter can be used to set the motor overload.

The threshold for early warning. When the accumulated value reaches the "alarm value * P8-09 ", a motor overload warning is issued. Al
£03, but it will not stop running .
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) Braking resistor value Initial value unit Parameter Control Mode | Display Mode
P8-10 0x280A i
setting RIOPENUES
50 Q Effective ALL Decimal
immediately

Setting range : 20 ~ 700
Data size : UINT

Parameter function : Set the resistance value of the brake resistor. Do not modify when using the built-in brake resistor, and set it according to
the nominal value when using an external brake resistor.
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Initial value unit Parameter properties | Control Mode | Display Mode
100 w Effective immediately ALL Decimal

Ps- 0x280B Braking resistor power
setting

[y
[

Setting range : 20 ~ 30000
Data size : UINT

Parameter function : Set the power of the brake resistor. Do not modify when using the built-in brake resistor, and set it according to the

nominal value when using an external brake resistor.

Initial value unit Parameter properties | Control Mode | Display Mode
30 % Effective immediately ALL Decimal

PS-12 0x280C Braking resistor
discharge duty cycle

Setting range : 0~ 90
Data size : UINT
Parameter function : Set the percentage of brake pipe opening during braking. 400W That is, the default value below is 0. If an external braking

resistor is used, please change it to 100 .

Ps- 13 R Braking resistance Initial value unit Parameter properties | Control Mode | Display Mode
derating percentage 40 % Restart the power ALL Decimal
supply

Setting range : 0~ 100
Data size : UINT

Parameter function : Set the derating of the braking resistor. Do not modify it when using the built-in braking resistor.

Initial value unit Parameter properties | Control Mode | Display Mode
% Effective immediately ALL Decimal

OXx280E Minimum load for motor
stall determination 150.0
Setting range : 10.0~250.0
Data size : UINT
Parameter function : When the motor torque is greater than this parameter, it starts to determine whether it is stalled.
When the motor real-time speed is less than P8-15 The set value is less than 1/4 of the set speed , and the motor real-time torque is
greater than P8-17 Set value, maintain P8-16 After some time, it is believed that
The motor is in a stalled state. In a stalled state, the maximum output of the motor is limited to P8-17 The motor will exit the stall state only

after the speed reaches a certain value.

P8- 14

Ox280F Motor stall judgment Initial value unit Parameter properties | Control Mode | Display Mode
X
speed 0 rpm Effective immediately ALL Decimal

Setting range : 0~500
Data size : UINT
Parameter function : This parameter defaults to 0, which means the motor stall protection function is turned off.
Settonon-zero The motor stall protection is turned on when the real-time motor speed is less than this value, and it starts to determine

whether it is stalled.

Initialvalue| unit Parameter properties | Control Mode | Display Mode
100 | ms Effective immediately ALL Decimal

PS- 16 ox2810 |Motor stall judgment time

Setting range : 10~2000 Data
size : UINT

Parameter function : When the motor stall protection is turned on, set the duration to determine whether the motor is in a stall state

Initial value unit Parameter properties | Control Mode | Display Mode
100.0 % Effective immediately ALL Decimal

P8-17 0x2811 Motor stall limit torque

Setting range : 0.0~150.0
Data size : UINT

Parameter function: When the motor stall protection is turned on, set the maximum torque of the motor in the stall state

Pg. 18 TIE Function switch 1 Initial value unit Parameter properties | Control Mode | Display Mode
00100B - Effective immediately ALL Binary
Setting range : 00000B~11111
Data size : UINT
Parameter function :
Orr
Ly oy bitX=0 : Function
VVYVVYY disabled bitX=1:

P B bid - bi0 Function enabled
P8-18 Bit 0 : Torque limit function when the main circuit voltage drops
bit0=0 : Disable the torque limit function when the main circuit voltage
drops, P8-22 , P8-23 invalid
bit 0 = 1 : Enable the torque limit function when the main circuit voltage drops. When the bus voltage is detected to be lower than 80 % of
the rated value , the motor output torque will be limited to the value set by P8-22 . Use this function in combination with the
instantaneous power failure retention function to continue running when the power supply voltage drops, avoiding
shutdown due to alarm.
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Main circuit power cut-off time

Main circuit input
power

By limiting the torque, the main circuit is slowed down.
Bus voltage drop

Main circuit bus

voltage S —————— e —— ; Sy ———————

| After the main circuit power
| supply is restored, the main
| circuit bus voltage increases
|
|

Torque | |

imi P8-22 setting value

limit 1p8-23 setting value

le————
P8-18 bitl : Instantaneous power
failure retention function
bit1=0 : Disable instantaneous power failure retention function
bit1=1 : Enable instantaneous power failure hold function, which will enable power failure detection
function by default and shielditwithin P8-24 timeRAlarm<s iz

When this function is turned on, even if the main circuit of the drive is instantly powered off, the The motor will continue
to be powered on ( servoON ) for the set time . If the instantaneous power failure time is less than the setting value of
P8-24 , the motor will continue to be powered on. If it is greater than the setting value, the motor will no longer be powered

i,

on and the driver will 81 & /gor Al S0Rand other alarms.

Main circuit
Main Instant power outage
circuit power supply time>P8-24
Instantaneous power
power outage time =P8-24
supply FPE2 | P8-24
Mot
po?NZ:ed > Motor poweron I+ " power off
. power T
on .
Pox:rt(;; I Continue to status Drive Alert
status energize the Amomentary power outage L
motor occurs

A momentary power outage occurs

When the setting value of P8-24 is greater than or equal to the instantaneous power failure time , when the setting value of P8-24 is less than the
instantaneous power failure time .

P8-18 bit2 : Power failure detection function (with bitl Association

bit2=0 And bit0=0 : turn off the power failure detection function, and no detection will be performed when the main circuit

power fails.

When using a vertical axis, be sure to enable the power-off detection function, otherwise the holding brake will not be closed

immediately when the main circuit loses power.
bit2=1 : Enable power-off detection function.

If the instantaneous power failure holding function is not enabled at the same time, a power failure will occur

o
Uid,

immediately when the main circuit loses power. A 1Alarm
P8-18 bit3 : Reserved
P8-18 bit4 : Reserved

Torque when main circuit Initial value unit Parameter properties | Control Mode

0x2816

Display Mode

voltage drops 50.0 %

Limit value

Effective immediately ALL

Decimal

Setting range : 1.0~ 100.0

Data

size : UINT

Parameter function : Set the limit value of the motor output torque when the DC bus voltage of the driver is lower than 80% .

Torque limitation when main| Initial value unit Parameter properties | Control Mode

0x2817

Display Mode

circuit voltage drops 100 ms ALL

Value release time

Effective immediately

Decimal

Setting range : 10~ 1000

Data

size : UINT

Parameter function : When the voltage of the autonomous circuit returns to 90% of the rated value , the torque limit value returns to the
original value within this time. See P8-18 bit0 Description.

P8-

1000

Momentary power Initial value unit Parameter properties | Control Mode | Display Mode
24 0x2818 — - -
failure holding time 100 ms Effective immediately ALL Decimal
Setting range : 10~
Data size : UINT
Parameter function : When the main circuit power supply is momentarily cut off, the time to keep the motor powered on.
D External torque limit Initial value unit Parameter properties | Control Mode | Display Mode
100.0 % Effective immediately ALL Decimal

Setting range : 0.0 ~ 350.0
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Data size : UINT
Parameter function : Set the external torque limit value, the benchmark is the rated torque of the motor.
) External torque switching Initial value unit Parameter Control Mode | Display Mode
P8- 26 0x281A G
limit rate 1 prop
300.0 %/ms Effective ALL Decimal
immediately
Setting range : 0.1~ 500.0
Data size : UINT

Parameter function : WhenTL2 When the terminal is valid, the motor output torque limit value changes to P8-25 according to this slope. The

unit is the torque limit value change amplitude relative to the setting value per millisecond.

Percentage of the motor's rated torque.
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Pg. 27 TR External torque switching Initial value unit P?;ar:::::: Control Mode | Display Mode
limit rate 2 prop
300.0 %/ms Effective ALL Decimal
immediately

Setting range : 0.1~ 500.0
Data size : UINT

Parameter function: WhenTL2 When the terminal is invalid, the motor output torque limit value changes according to this slope to the value
from P0-05 The value of the defined source. The unit is the torque limit value change amplitude per millisecond.
The percentage relative to the rated torque of the motor.

External torque limit is effective, Initial value unit Parameter properties| Control Mode | Display Mode
position deviation 0 - Effective immediately ALL Decimal
Poor alarm detection selection

P8- 28 0x281C

Settingrange: 0~ 1
Data size : UINT

Parameter function :WhenTL2 The terminal is valid, and the motor output torque is limited to P4-06 When the setting value is greater than ,
select whether to pause the excessive position deviation detection.

P8-28=0: TL2 Excessive position deviation detection is still performed during the effective period of the terminal;

P8-28=1: TL2 The excessive position deviation detection is suspended while the terminal is valid.

External torque limit is Initial value unit | Parameter properties| Control Mode | Display Mode
invalid, alarm detection 10000 ms Effective immediately ALL Decimal
Invalid delay measurement

P8- 29 0x281D

Setting range : 1 ~ 10000
Data size : UINT

Parameter function : P8-28=1 WhenTL2 is set When the terminal changes from valid to invalid, how long will it take to restore the excessive
position deviation detection?
If P1-20 Set smaller, at TL2 During the period when the terminal is valid, if the motor is in a stalled state and the driver continues to receive
position command pulses, then at TL2 Terminal to None
When the position deviation is not effective, the position deviation alarm may be detected immediately. Setting this parameter can
delay for a certain period of time to allow the motor to run to reduce the position deviation and avoid the immediate position deviation

alarm.
. Pb Group - Origin return function group
Pb-00 Rl Zeron e ErcRlarm Initial value unit Parame'ter'proper?ues Control Mode DlspIaY Mode
time (1] ms Effective immediately| ALL Decimal

Setting range : 0 ~ 65535
Data size : UINT
Parameter function : Starting from receiving the origin return command, if the driver fails to locate to the origin within the time set by this
parameter, the driver will display? 1 & /CAlarm, at the same timeALM Terminal action .

This parameter is set to 0 When the origin return is turned off, the monitoring of origin return will not be alarmed even if the origin
return fails. Note: It is recommended to set a suitable time for Pb-00 to avoid false alarms when the execution time is long.

Initial value unit Parameter properties | Control Mode | Display Mode
0 PUL Effective immediately ALL Decimal

Pb- 12 0x2B0OC Absolute position
electrical origin offset

Setting range: -2147483647 ~2147483647
Data size : DINT

Parameter function: After the origin return is completed, the position where the motor stops is the mechanical zero point. This parameter can

be used to set the offset between the electrical zero point and the mechanical zero point.
After setting the electrical zero point, for the absolute value system, the subsequent position commands received will use the electrical

zero point as the starting position reference. It should be noted that the data for setting the electrical zero point reference should be the
motor encoder position composed of d0-29 and d0-30 , not the data of d0-36 .
The electrical zero point is based on the absolute position data of the encoder, so unless the following operations are performed, the
electrical zero point is fixed.

u Replace the motor.

u Reset Pb-12 The value of .

B The machine origin was changed and the origin return was performed again.

| Execute the operation of clearing encoder multi-turn data ( AF-16=2).

For incremental systems, the electrical zero point can also be used as the starting reference for the position. However, after the system
loses power, when it is powered on again, the electrical origin will become the Pb-12 offset between the motor position at the
time of power-on .

Pb-12 The set pulse number corresponds to the encoder pulse unit.
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Chapter 9 Alarm Warning and Handling

9.1 Alarm diagnosis and

treatment measures

When the servo drive alarm occurs, the digital operator will display the alarm “ A1 *” . The most recent alarm can be checked by P0-18
Check.
The alarm displays and their handling measures are as follows:

0! Short circuit alarm
J2:Hardware overcurrent
Software overcurrent

Alarm reason examine Treatment

Driver output short circuit

1: Check the wiring status between the motor and the driver
or whether the wire is short-circuited.

2 : Check if the motor is damaged

1: Eliminate the short circuit condition and prevent the metal conductor

from being exposed.

2 : Replace the damaged motor

Motor wiring error

Check the wiring sequence of the motor to the drive

Re-wire according to the wiring sequence in the instruction manual

Control parameter setting
abnormality

Check whether the set value is much larger than the factory
value

Restore to default values and then correct them step by step

much

The command changes too

Check whether the control input command changes too
drastically

Correct the input command change rate or enable the filtering function

The resistance of the
external braking resistor is
too small or

Short Circuit

Check whether the external braking resistor meets the
specifications.

Use a brake resistor that meets the requirements of the manual and set P8-10
correctly. andP8-11 parameter

Drive Hardware Alerts

When the alarm still occurs after all the above problems are
eliminated

Send to dealer or original manufacturer for repair

R 803: AD initialization alert

Alarm reason

examine

Treatment

Drive Hardware Alerts

After power off and restart, does this alarm still occur?

Send to dealer or original manufacturer for repair

Al

nn
uu

4

Memory abnor

mality

Alarm reason

examine

Treatment

Parameter data writing

After power off and restart, does this alarm still occur?

Replacing the drive

exception
the EEPROM ofthedrive. conduct .
Storage too frequently . . RAM for parameters that need to be written frequently. address
Write Operation
A 005:  System parameter abnormality
Alarm reason examine Treatment
There s a conflict in the set Check the parameters set before the alarm Fix wrong parameters
parameters
A 887: Encoderabnormality 1
Alarm reason examine Treatment
Encoder loose CNS5 on the drive Connector to encoder Reinstall
Encoder wiring error Check whether the encoder wiring follows the Correct wiring
recommended wiring in the manual.
o CNS5 on the drive Check whether the wiring at both ends .
Encoder wiring is bad Reconnect the wiring
of the servo motor encoder is in good condition, including
whether the shielding layer is intact.
Encoder damage Eliminate wiring problems, this alarm still occurs Replace the motor
ALDO8 : Encoder error 2
Alarm reason examine Treatment
AB of incremental encoder Signal B .
abnormality sameriyg ¢ sameASS?
Absolute encoder CRC
Verification Error
R 088: Encoder error 3
Alarm reason examine Treatment
Incremental encoder Z Signal
abnormality sameASg sameA 007
Absolute encoder communication
error
A 80R: Undervoltage
Alarm reason examine | Treatment

146



EA300E Series EtherCAT Servo Drive Manual

V100

The main circuit input voltage is
lower than the rated allowable
Voltage value

Check whether the main circuit input voltage and wiring
are normal

Recheck the power wiring

No input voltage in the main circuit

Check whether the main circuit voltage is normal

Re-check the power switch

Power Error

Check whether the power supply meets the specification
definition

Use the correct power supply

A 00b: Overvoltage

Alarm reason

examine

Treatment

the allowable value

The main circuit input voltage exceeds Check whether the main circuit voltage is within the

allowable range

Use the correct power supply

Power input error

Check whether the power supply meets the
specification definition

Use the correct power supply

Motor deceleration too fast

Check if the system inertia is too large and the
deceleration is too fast

Extend the deceleration time or use a suitable external braking resistor.

resistor is not connected

The load inertia is large and the brake | Does overvoltage occur during stopping?

Install a brake resistor with appropriate capacity and resistance, and set
the brake resistor parameters correctly.

Drive Hardware Alerts

When the main circuit voltage is within the allowable
range and the motor is not running
This alert still occurs

Send to dealer or original manufacturer for repair
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R 004 AR 0O0E: Motorov

erload/Driver overload

Alarm reason

examine

Treatment

Continuous use exceeding
rated load

1 : Monitor d0-01 Whether it continues to exceed 100%
2 : Monitor d0-46 Whether the rated value is
continuously exceeded

3 : Monitor d0-47~49 Is it continuing to increase?

1 : Increase motor capacity or reduce load
2 : Increase the drive capacity or reduce the load

Motor and encoder wiring
errors

Check U,V , W And encoder wiring

Correct wiring

The motor power line is
broken or in poor contact

1 : Check whether the motor power line and the driver
are reliably connected

2 : Check whether the connector between the
power line and the motor is reliably connected,
especially for the specifications using plastic
connectors.

1: Tighten the screws to eliminate problems such as poor contact and poor cable
crimping.

2 : Secure the joint so that it will not shake or be subjected to external tension.

3 : Check whether the reed in the plug is deformed and make corrections.

Improper control parameter
settings

1 :Is the machine vibrating or the motor making
abnormal noises?

2 : Acceleration and deceleration settings are too fast

1 : Adjust position and speed gain values
2 : Slow down the acceleration and deceleration time

A 010: Drive overheated

Alarm reason

examine

Treatment

Ambient temperature is too
high

Check whether the ambient temperature and humidity
are within the allowable range

Improve the installation environment

The drive cooling fan is
damaged.

Check whether the cooling fan is running during
operation

Replace a fan that is not operating

The heat dissipation of the
servo drive is affected

ring

1: Check whether the driver installation meets the
requirements
2 : Check if the drive's heat sink is blocked

1 : Install the driver correctly according to the requirements of Chapter 2
2 : Clear the blockage

A3 i2: Overspeed

Alarm reason

examine

Treatment

UVW Phase sequence error

ViewUVW Is the phase sequence correct?

Connect wires in correct phase sequence

Improper setting of overspeed
judgment parameters

Check if the speed setting parameter is too small

Correctly set the overspeed parameter value

The speed input command
changes too much

Check whether the input analog voltage signal is
abnormal

Adjust the rate of change of the input signal or adjust the filter

Encoder is disturbed

Is the wiring layout appropriate? Is the system
grounded?

Adjust the line layout to ensure reliable grounding of the system

A 013: Position deviation i

s too large

Alarm reason

examine

Treatment

Position following error alarm
value is too small

Confirm whether the parameters are appropriate

Increase0x6065 Setting value

The pulse command frequency|
is higher than the specification

Detect the frequency of pulse command

Adjust the pulse frequency so that it is not higher than the specification

Gain value is set too small

Determine if the setting value is appropriate

Correctly set the gain value

Torque limit too low

Confirm the torque limit value

Correctly adjust the torque limit value

Load inertiais too large

Calculate the ratio of load inertia to motor rotor inertia

Reduce load inertia or re-evaluate motor capacity

n
u

Al184 : Inputphase loss

Alarm reason

examine

Treatment

Main circuit power supply
abnormality

ChecklL1, L2, L3 Is the power cord loose or is it only
single-phase input?

Connect the device to a normal three-phase power supply. If the problem persists,|
send the device to the dealer or the original manufacturer for repair.

Driver parameter setting error

Set the single-phase drive to three-phase power supply|

Correctly set parameters

A §1!5: Motor phase sequence error

Alarm reason

examine

Treatment

is inconsistent with the given

CheckU, V, W Is the wiring correct?

If the wiring is correct and the problem persists, send the device to the dealer or

direction the original manufacturer for repair.
A 0 /5: Drive abnormality
Alarm reason examine Treatment
Driver setting parametersare |- Viewd2-09~d2-10 and the driver nameplate and record them, then contact the
abnormal dealer or the original manufacturer
A §17: Brakingresistor overload
Alarm reason examine Treatment

the capacity is too small

The brake resistor is not connected or

resistor
2 : Calculate the braking resistance value

1: Check the connection status of the braking

1 : Reconnect the brake resistor
2 : Use a suitable braking resistor

Braking IGBT Invalidation

Checking the brake IGBT Is it damaged?

Send to dealer or original manufacturer for repair

braking resistor is connecte
mistake

Parameter setting when external

d braking resistor capacity ( P8-11)

Parameter setting value

Confirm the braking resistor ( P8-10 ) and the

Correctly set parameters
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Al &8 : Encoder overheating

Alarm reason

examine

Treatment

Absolute encoder overheating

Check whether the motor working environment

temperature is too high

Lower the ambient temperature or force air cooling on the motor

A 0 !9: The absolute encoder battery voltage is low

Alarm reason

examine

Treatment

Absolute encoder battery voltage is
lower than 3.1V

Measuring battery voltage

Replace the battery ( please keep the encoder and driver CN5 Replace the battery when the
terminals are well connected and the drive is powered on . If the battery is replaced when
the encoder has no power, an Al01A alarm will occur when the drive is powered on again.)

A 0 IR: Absolute encoder battery voltage is too low

Alarm reason

examine

Treatment

The absolute encoder battery
voltage is lower than 2.5V.
Multi-lap position information has
been lost

Measuring battery voltage

Replacement battery
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A 0 !b: Driver and motor matching error

Alarm reason examine Treatment

1: Check whether the voltage level of the motorand |1 : Correctly match the driver and motor
the driver is consistent 2 : Enter the motor code correctly

2 : Check whether the motor code in the driver
matches the motor nameplate.

The driver and motor
do not match

A 0§ C:Origin return failed

Alarm reason examine Treatment

Pb-00 The parameter setting value |Check Pb-00 Is the setting value appropriate? |Increase Pb-00 Value
is too small

External detector or limit switch Check external detectors, limit switches and wires | Troubleshooting Alarms
failure

A §id Powerfailure

Alarm reason examine Treatment

With the servo enabled Check Pb-00 Is the setting value appropriate? |[Increase Pb-00 Value

External detector or limit switch Check external detectors, limit switches and wires | Troubleshooting Alarms
failure

A 0 IF:. System restart

Alarm reason examine Treatment

After some operations are completed,| none
the drive needs to be restarted.

start

Cut off the power supply to the drive and then re-apply it

A 020 EtherCAT Error in initializing Ethernet chip

Alarm reason examine Treatment

The configuration file is not burned | After connecting to the master station, check the |Burn the configuration file
servo panel

Drive Alert Drive Alert Replace the servo drive

A 02 1. EtherCAT Errorin initializing Ethernet chip

Alarm reason examine Treatment

Drive Alert Drive Alert Replace the servo drive

Communication abnormality Is there a ground wire? Connect the wires in the correct way

A 022: EtherCAT Communication disconnection

Alarm reason examine Treatment
Master and Slave EtherCAT Connecting . R .
Break Check whether the network cable is properly Connect the network cable correctly, restart the servo drive or set 0x6040 Setting
rea connected 0x86 Perform an error reset

A 023: EtherCAT PDO Communication write operation to read-only object dictionary

Alarm reason examine Treatment

Via PDO Write operations to read-only
object dictionaries

Check the properties of the object dictionary Perform correct operations according to the corresponding attributes
ViaPDO You need to power on again to of the object dictionary
Write operation to the effective object

dictionary

Al 824 : EtherCAT PDO The index and sub-index of the object dictionary to be found are not found
Alarm reason examine Treatment

Host computer configuration PDO Object | Check whether the object dictionary configured on

dictionary error the host computer exists in the servo.exist Modify to the correct object dictionary

A 025: EtherCAT PDO The communication synchronization time setting exceeds the range

Alarm reason examine Treatment

After the network switches to running mode, | Confirm the synchronization cycle setting in the
the synchronization cycle controller
The periodis set to less than 1ms

Modify the synchronization period setting to a value greater than 1ms

R 032: Electronic gear ratio setting range error

Alarm reason examine Treatment

electronic gear ratio setting is Check whether the setting values of the electronic | Adjusting parameters

gear ratio related parameters are appropriate
unreasonable

AL O3O : The serial encoder line number setting is wrong

Alarm reason examine Treatment

Detect the number of lines currently connected| Check the motor code Is the setting correct?
to the encoder Set the correct motor code

WithPD-16 Inconsistent setting values
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9.2 Warning diagnosis and treatment measures

the servo drive generates a warning , an alarm display " A1 £" will appear on the digital operator . The warning indicates that the system has detected an
abnormality, but the motor will not stop running . Please check the cause of the warning and eliminate the problem immediately. The warning display and its treatment
measlg £g2 as follows:

: Drive overheat warning

Warning reason

examine

Treatment

Ambient temperature is too high

Check whether the ambient temperature and
humidity are within the allowable range

Improve the cooling conditions of the servo drive and reduce the ambient
temperature

The drive cooling fan is damaged.

Check whether the drive cooling fan is running
during operation

Replace a fan that is not operating

The installation direction of the
servo drive or the air inlet and
outlet of the cooling fan are
blocked

1: Check whether the driver installation meets
the requirements
2 : Check if the drive's heat sink is blocked

1 : Install the driver according to the provisions of Chapter 2
2 : Clear the blockage

Servo drive alarm

Restart after a power outage

Restart after a period of power outage. If the alarm still sounds, replace the servo
drive.

A £D03: Motor overload warnin

Warning reason examine Treatment
Motor load reaches P8-09 Set 1: R 8O, i Hia 1: Rl 084 andRICOE
motor 2: P8-09 parameter setting is too small 2 : Increase thesetting value of P8-09 appropriately

Overload warning threshold

Al €84 : Drive overload warning

Warning reason

examine

Treatment

Driver load reaches P8-08 Set the
drive

Drive overload warning threshold

1: Al 804 and? BOE
2: P8-08 parameter setting is too small

1: Rl 084 andARICOE
2 : Increase thesetting value of P8-08 appropriately

A E05: Brake overload warning

Alarm reason

examine

Treatment

The brake resistor is not connected
or the capacity is too small

1: Check the connection status of the braking
resistor

2 : Calculate the braking resistance value

1: Reconnect the brake resistor
2 : Use a suitable braking resistor

Load inertiais too large

Calculate whether the load / rotor inertia ratio is
appropriate

Reduce the load inertia or replace the motor with a larger inertia

Improper parameter setting

Confirm the braking resistor value ( P8-10) and
power (P8-11)
Parameter setting value

CorrectlysetP8-10 andP8-11 parameter

Check whether the braking resistance derating
percentage (P8-13) is appropriate.

When using an external braking resistor, if the power is sufficient, increase P8-13
Settings

Check whether the deceleration time is too short

Extend the deceleration time

VB :

Forward overtravel warning

Alarm reason

examine

Treatment

P-OT terminal is valid and the
command is forward.

instruction

Verify the position of the positive limit switch

1 : Release the positive limit switch
2 : Give reverse instructions

Running beyond the positive limit
position

Confirm the current position of the motor and
the value of P1-26

Correction command and P1-26 setting value
Set P1-26 to the maximum value and turn off its function

The absolute value system
operates in a positive direction
exceeding the allowable

The number of turns allowed and
the command is positive

Is the setting value of P8-05 appropriate?

Adjust the setting value of the reverse command P8-05

The servo system is not stable
enough

Confirm the set control parameters and load
inertia

Re-correct control parameters or re-evaluate motor capacity

-NOE —

: Reverse overtravel warning

Alarm reason

examine

Treatment

N-OT terminal is valid and the
command is reverse

instruction

Confirm the status of the reverse limit switch

1: Release the reverse limit switch
2 : Give a forward instruction

Running beyond the reverse limit
position

Confirm the current position of the motor and
the value of P1-28

1: Correction command and P1-28 setting value
2 :Set P1-28 to the maximum value and disable its function

Absolute value system running in
reverse direction exceeds the
allowed

The number of turns allowed and
the command is reverse

Is the setting value of P8-05 appropriate?

12 : Adjust the setting value of the forward command P8-05

The servo system is not stable
enough

Confirm the set control parameters and load
inertia

Re-correct control parameters or re-evaluate motor capacity
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ALEO9 Warningfor too many times of communication writing parameters to EEPROM (after the alarm, the parameters can still be written normally )

Warning reason examine

Treatment

This time the power is on, the RAM is used for frequently changed
host computer /PLC/ touch screen | parameters address

Changing parameters too many
times

Change parameters in real time and use corresponding RAM Address ( notstoredin
EEPROM ), see9.5.3 for details Chapter Description

ALEOA : Requestto power on again

Warning reason examine

Treatment

Re-power on to take effect. -
Parameters have been changed.

After the parameter setting is completed, restart the power

whether the wiring is disconnected.
to see if it is normal

checkitthroughd0-16
Checkif the voltage is too low

3 : Measure the braking resistor in power-off state|

4 : The main circuit bus voltage is too low, you can

ALEOB : Brakingresistor not connected warning
Warning reason examine Treatment
1 : Isthe built-in brake resistor short-circuit connected
(P+andD)? 1. After connecting the wires, power on again.
Braking resistor not connected 2 : When using an external braking resistor, check |9 Replace the brake resistor

3. Make sure the main circuit voltage is not too low
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Chapter 10 Specifications
10.1  AC220V Grade Driver Rating

Model EA300E- OR9-18 | 1R6-1B | 2R5-1B | 4R82B | 6R2-2B 011-28
Adapting motor encoder 17/23bit Serial encoder, RA-CODER compliant Format
Adaptive motor power (kW) 0.05 0.1/0.2 0.4 0.75 1.0 1.5
Maximum allowable motor 0.05 0.2 0.4 0.8 1.2 2.0
power (kW)*

Rated output current (Arms) 0.9 1.6 2.5 4.8 6.2 11.0
Instantaneous maximum output 3.2 4.8 7.5 144 18.6 27.5
current (Arms )

Single-phase AC220V , -15 % ~ + 10% , 50/60Hz -
power Main power o )
supply supply - Three-phaseAC220V , -15 % ~ + 10% , 50/60Hz
Control power supply Singlephase AC220V , -15 % ~ + 10% , 50/60Hz
Built-in brake resistor - - - 50 /100W 50 /100W 50 /100W
Braking
resistor Minimum external 50 50 50 40 40
resistance value

* 1 Maximum permissible AC permanent magnet synchronous servo motor power. The rated current of the motor cannot be greater than the

rated output current of the driver.

10.2  AC380V Grade Driver Rating

Model EA300E- 5R6-3B 8R5-3B | 013- 3B | 017- 3B 022- 3B 028- 3B 038-3B | 052-3B 062- 3B
Adapting motor encoder 17/23bit Serial encoder, RA-CODER compliant Format
Adaptive motor power (kW) 15 2.0 3.0 4.4 5.5 7.5 18.0 22.0 30.0
Maximum allowable motor 1.8 2.4 3.9 5.2 7.5 13.5 20.0 24.0 32.0
power (kW)*

Rated output current (Arms) 5.6 8.5 13.0 17.0 220 28.0 38.0 52.0 62.0
Instantaneous maximum output 16.8 25.5 32.0 45.9 55.0 70.0 95.0 130.0 145
current (Arms )

Main power supply Three-phase AC380V , -15%~+10% , 50/60Hz
power
supply | Control power supply Single-phase AC380V , -15%~+10% , 50/60Hz
Built-in brake resistor 50 50 50 - - - - - -
Braking /100W /100W /100W
resistor
Minimum external 50 40 40 30 30
resistance value

* : Maximum permissible AC permanent magnet synchronous servo motor power. The rated current of the motor cannot be greater than the

rated output current of the driver.

A driver with AC380V input can drive a 220V AC permanent magnet servo motor if the following conditions are met
1: The motor power cannot exceed the maximum allowable motor power of the driver.

2: The motor rated current is not greater than the driver rated output current.

3: The motor winding withstand voltage level reaches or exceeds AC1500V.

4: The rated voltage of the motor is correctly set to 220V on the driver.
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10.3 EA300E Servo Drive Specifications

Control method IGBT : PWM antrol, sinusoidal current drive mode. -
220V, 380V ; single-phase or three-phase full-wave rectification
Encoder feedback 17bit Serial incremental encoder, 23bit Serial Absolute Encoder
Front panel Button55 LED  Display, main power CHARGE
Regenerative braking Can be installed basically inside or outside
Basic Ambient temperature Working temperature 0~40°
Specificati Ambient humidity Working/Storage: =90%RH (no condensation )
ons Conditions of Use Vibration / shock resistance 4.9m/s2/19.6m/s ?
Protection level P10
Pollution degree 2 class
Altitude Lessthan1000m
Cooling method Fan Cooling
Communication Protocol EtherCAT protocol
Support Services CoE (PDO, SDO)
Instruction synchronization cycle| 1ms or its integer multiple
Synchronous mode DC- Distributed Clocks
Physical Layer 100BASE- TX
EtherCAT Basic Baud rate 100Mbit/s
Specifications Duplex mode Full Duplex
Topology Linear
Transmission Media Shielded Super5 Category 1 or better Ethernet cable
Transmission distance The distance between two nodes is less than 50 rice
Number of slaves Nomore than 100 tower
EtherCAT Frame length 44 Bytes ~1498 byte
EtherCAT Process data 44 Bytes ~1498 byte
Slave. ) Communication bit error rate | 1/1000000000
Specific FMMU unit 4
2UoTs . Storage Synchronization Snap-in 4
EtherCATHive Process Data RAM 4K
Distributed Clock 64 -bit
EEPROM capacity 16K
Profile Position
Mode Profile
Speed Mode
Supported operation modes Velocity
CIA402 ModeProfile
Torque Mode
Interpolation Position Control Mode Position Mode
Cyclic Synchronous Position ModeCyclic
Synchronous Speed Mode Synchronous
Velocity ModeCyclic Synchronous
Torque ModeHoming Mode
speed Load changes 0~100 % load: maximum 0.3%
Fluctuation Power supply voltage fluctuation Rated voltage +10 %: Maximum 0.3% At rated speed
Ambient temperature 0~50 ‘C:0.3% max.
fg;eude speed ratio 1:5000 ?:::tl:zdl mir?imum speed for continuous and|
performance peration
control / Rated speed
mode Bandwidth 1.0KHz (17bit and23bit encoder)
Torque control accuracy +3% (current repeatability )
Soft start time setting 0~30s (acceleration and deceleration can be set separately )
Position Feedforward compensation 0~100% ( setting resolution 1%)
control Positioning completion width 1~65535 command units ( setting resolution 1 command unit)
mode Minimum setting time 5ms (no-load, from rated speed to positioning completion )
Input  and - . . Servo enable, alarm reset, pulse deviation counter clear, speed command
output D|g|tal Function as'5|gnment direction selection, position / speed multi-stage switching, internal command
IEAELa |r.1put possible trigger, control mode switching, pulse prohibition, forward drive prohibition,
N signal reverse drive prohibition, forward jog, negative
Jog
Digital Function assignment Servo ready, brake output, motor rotation output, zero speed signal, speed
output possible approach, speed arrival, position approach, position arrival, torque limit, speed
signal limit, warning output, alarm output
Overtravel (OT) prevention function P-OT, N-OT Stop immediately when in motion
Builtin Electronic gear ratio 1.0 < B/A <64000.0
functions Protection function Overvoltage, undervoltage, overspeed, overheat, overload, overspeed,
overtemperature, encoder alarm, brake resistor overload alarm position error
Difference is too large, EEPROM Alarm, communication abnormality, etc.
Status display, user parameter setting, monitoring display, alarm tracking display,
R5232 Communications JOG Run :ndyautotupne operation, spSed, By 8RRy
Torque command signal, etc.
other Gain adjustment, alarm recording, JOG run
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10.4 EA300E Servo drive size
SIZE A : EA300E-OR9-1B EA300E-1R6-1B EA300E-2R5-1B Dimensions
50 2- M4 o
TEYIRIRIN M 220V — [
@5— |_|gl:|_ _ SINEE *H:
=2 |a |y o
a] | |
] = f ] |
~EH] : =0 N
[ - == a oo i | ‘ I
| — [ oo
—€5 5 ool e
| (_ T = I~ oo = i outlook | ‘ ik
U g N I ik
/’__-lr 5 -9 B ! i
g 2 ol i
[ L - o |
I AN = 20 |1 |
LJ — - @ 20| -2 H |
o
/: jl\_ L 0 K |
- ! ] ‘ \
|{ l{ = _QL___ =] Al H Ground @Q = | —__ -
terminal
1 (19) 3.2 e 4 34 15
| (72) 148 44
Installation hole processing diagram
SIZE B : EA300E-4R8-2B EA300E-6R2-2B Dimensions
outlook 3-M4 o
SINEE  zzov [ I ——
|
| 1 | 1
|
4 | ‘ 1
I |
[ - I 1
— \
} F:Ei___ = 00 I | I ] 2 o0
L v [D S I ‘ 1\ % S
/’—_'\r I ' % -
= | I
|| N I !
LJ T H | ‘
—_ © I
’ ,___L_ B @ I ! !
|r |( S o 1= H Ground _—__-
J terminal
19) 3.2 o 55 45 5
, (72) 165 -
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SIZE C : EA300E-5R6-3B EA300E-8R5-3B EA300E-013-3B EA300E-011-2B Dimensions
69 outlook 3-M4 0
J . T
@ terminal SINEE  3sov o
1 i 12-M4 I |
e |
@ e g ‘
— \@ L2c A —_J_n i I | | I
r/r—_:Ei___ f'.!-, o A [l | I
 — — L2 =1
} F::Eg:___ 13 G E I I | I 0
s Q o Q| ¥ 8
U a e - Py I ‘ | & L
( [ o .t ik
— D P
= S| | \'
R y I |
- 3l | \:
’____(_ ol L w
Vs ’___L B :IL @ II | |
S L)) hn . I n H cromce =
|r |[ o ¢ IERERRN DS vl
4 7
" 3.2 Terminal 80 88 5
. (73) 170 2-M4
Installation hole processing
diagram
SIZE D : EA300E-017-3B EA300E-022-3B EA300E-028-3B Dimensions
W 4-M4 N
o o J———
SINEE  3s0v -T_
Terminal

13-M4

(73)

227
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|
|
|
|
Y
|
|
|
|

250
280

268+1.5

280

95

Installation hole processing diagram
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SIZEE : EA300E-038-3B EA300E-052-3B EA300E-062-3B Dimensions
AM6 4-07 E
N [N A L S ki
LIRIEIRIE ; i ; -
=8 P+ L1 L2 L3 C ! ! .
. g | :
. s | :
outlook ! ‘ ;
‘ : N s
= i s |
== 3 2ls i 158 5 2 3
el | : | X < : a| ™)
(~ e e s
" 0 ® i ! §
rf:::[——i_ EX ] - E !
i ! é
@ Through-wall mounting ki : E
(non-s%andard confitguit'“t)n) e U v w & ! E
| LTl ; | :
) L___Jn/  — o —— =
116 120 [ 80 20 L%LVM
49.7 225 120
73
(73) 302 Installation hole Hole .
. processing
processmg diagram for
Note: For through-wall installation, you need to purchase accessories diagram through-wall
separately. Customers can also make these accessories themselves. installation
10.5 Servo motor
specifications
SES 08 - OR7-30-2 F BY 1-XX
®© @ ®@ @©@ ® @ @ @ ©
No.1 Bit Series No.2 Motor flange size No3 Rated output power of
SER : Standard servo 04: 40mm OR1:100W
motor SES : High 06: 60mm OR2 : 200W
performance servo 08: 80mm OR4 : 400W
motor SEC : High power 09 : 86mm OR7 : 750W
servo motor 11: 110mm 1RO : 1000W
No4 Rated speed of the motor 13:130mm 1R5 : 1500W
10 : 1000rpm 18 : 180mm 2RO : 2000W
15 : 1500rpm 20: 200mm 4R4: 4400W
20 : 2000rpm 23 :230mm 5R5: 5500W
25:2500rpm 26 : 266mm 7R5 : 7500W
30: 3000rpm No7 Moment of inertia type 011:11kw
029: 29kW

No5 Voltage level A : Low inertia B :

2:220V Medium inertia C : No9 Position selection

3:380V High inertia Empty: No option

No6 Bit encoder type No.8 Output shaft type 1: With holding brake { DC24V )
3 2 : With oil seal

X : Optical axis, without
keyway "t Y : WithU
Keyway, with screw hole *2

B : 17bit incremental encoder

3 : With holding brak dail
F : 23 bits Absolute encoder ! olding brake and ol

seal
4 : With fan ™
Z : with double round

Nol0 Special ificati
keyway and screw hole pecial SReCiications

*1 : Non-standard variety, not recommended.
*2 : Some types may have double round keyways, but except for 130 Flange motor, key width and height with U The keyway is the same
as that of the chapter.
*3 :80 only Motors with flanges of 200mm and below are available.
*4 :0nly130 Motors with flanges of specifications above 3000 are available. No conventional products are available and need to be
customized.
The above 10 model factors of servo motors cannot be combined at will. Please refer to the selection guide or consult our
company.
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10.5.1 Common characteristics of servo motors:

Motor insulation class

F Class

Insulation withstand
voltage

1500V 60s

Insulation resistance

DC500V, 10M  orabove

Motor temperature
resistance grade

B

Protection level

Fully enclosed self-cooling IP65 (Except the shaft through part)

Usage Environment

Ambient temperature 0-40 ° Relative humidity 20-80% ( no condensation )

Installation

Flange installation

Direction of rotation

When viewed from the load side under the forward command, the motor
rotates in the counterclockwise direction ( CCW ).

10.5.2 Holding brake specifications:

Motor Motor Rated Static Rated closure | release| Calibration | Calibration
method Rated Voltage | Friction power Voltage| Voltage| pull-in release
Lan size torque Torque Action time | Action time
mm Nm VDC Nm w VDC VDC ms ms
40 0.32< 0.35 35
63 55
60 0.64~1.27 2 6.3
80 1.3~3.5 4 104
86 3.2~35 24 4 10.4 22 15 87 72
110 276 10 11.6
130 3.2~15 20 19.5 110 95
180 17~35 44 25 140 120
180 >36 74 45 152 130
200 35~95.5 120 95 165 140
230 70~184 200 120 230 180

based on the actual product.

1: The holding brake is used to keep the motor locked after shutdown and cannot be used for braking.
2: The user must prepare the 24V power supply required for the holding brake. The 24V on the servo drive must not be used. At

the same time, the capacity of the 24V power supply should be at least 1.5 times the rated power of the holding brake (excluding
the capacity of the 24V power supply required to power other devices).
3: The action time of the holding brake varies depending on the circuit. The above time is for reference only. Please confirm it

4: The static friction torque is the static friction torque provided by the brake when the motor is stationary. If there is an external
impact, the motor cannot be guaranteed to be stationary.
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10.5.4 SES Series servo motor parameter table:

. Instantan Instantan
Servo motor model Voltage Rated Rated | Maximum | Rated €ous Rated torque €ous Torque Momentof | Adapter
level Power speed speed current | Maximu sl maximum | constant Inertia driver
v W rpm rpm A n torque Nm/A | Kg.cm2*10-4 | EA300E-
current Nm
A
SES04-005-30-2 0 AY O 50 3000 6000 0.6 18 0.16 0.48 0.26 0.02(0.02) ORS-10
SES04-0R1-30-20AY O 100 3000 6000 11 33 0.32 0.96 0.29 0.04(0.04) 1R6-10
SES06-0R2-30-20BYD | AC220 200 3000 | 6000 16 48 0.64 1.92 0.44 (géi) 1R6- 10
SES06-0R4-30-20BY O 400 3000 6000 23 6.9 1.27 3.81 0.59 (g'zi) 2R5-10
SES08-0R7-30-20BY O 750 3000 5000 4.0 12 24 7.2 0.653 (i':g) 4R8-20
SES08-1R0-30-2 0 BY O 1000 3000 5000 6.0 18 3.2 9.6 0.538 é'gg) 6R2-20O
SES13-0R8-15-2FBY 850 1500 3000 6.9 17 5.39 13.8 1.72 13.95(16.1) 011-2B
SES13-0R8-15-3FBY 850 1500 3000 35 8.5 5.39 13.8 1.72 13.95(16.1) 5R6-3B
SES13-1R3-15-3FBY 1300 5.4 14 8.34 233 1.78 19.95(22.1) 5R6-3B
SES13-1R8-15-3FBY 1800 8.4 20 11.5 28.7 1.5 26.1(28.1) 8R5-3B
AC 380
1500 3000
SES18-2R9-15-3FBY O 2900 11.9 28 18.6 45.1 1.7 46.0 (53.9) 013-3B
SES18-4R4-15-3FBY 4400 16.5 40.5 28.4 71.1 1.93 67.5(75.4) 017-3B
SES18-5R5-15-3FBY 5500 20.8 52 35 87.6 1.8 89.0(96.9) 022-3B
SES18-7R5-15-3FBY 7500 25.7 65 48 119 1.92 125.0(133) 028-3B
SES18-3R6-20-3FBY O 3600 2000 2500 9.5 28.5 16.7 50.16 2.1 46.0(53.9) 013-3B

Note: 1 The values in () are those with brakes;
2 : When equipped with oil seal, the rating should be reduced by 10% .
3 : Rated torque indicates the continuous permissible torque when mounted on an aluminum heat sink of the following dimensions and at an ambient temperature of 40 °C.
40, 60, 80 Flange motor : 250*250*6mm ;90, 110 Flange motor : 300*300*10mm
130 Flange motor 400*400*15mm 180 Flange motor: 550*550*20mm
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10.5.5 SER Series servo motor parameter table:

X Instantan Instantan
Servo motor model Voltage Rated Rated [Maximum| Rated —_ Rated - Torque Moment of |  Adapter
level Power speed speed current maximu torque maximum | constant Inertia driver
v w rpm rpm A (10 Nm torque Nm/A | Kg.cm?2*10%4| EA300E-
current Nm
A
SER06-0R2-30-2 0 AY O 200 3000 5500 1.2 3.6 0.64 1.92 0.53 0.18(0.18) 1R6-1 0
SER06-0R4-30-2 0 AY O 400 3000 4500 2.3 6.9 1.27 3.81 0.55 0.3(0.3) 2R5-10
SER08-0R7-30-2 0 AY O 3000 4500 4.3 12.9 2.4 7.20 0.56 1.01(1.02)
750
SER08-0R7-20-2 0 AY O 2000 3000 3.0 9.0 3.5 10.50 1.17 1.59(1.6)
4R8-2 O
SER08-1R0-30-2 0 AY O 1000 3000 4000 4.0 12.0 3.2 10.50 0.88 1.59(1.6)
SER09-0R7-30-2 0 BZ O 750 3000 4000 3.4 10.2 2.4 7.20 0.71 2.42(2.43)
SER11-0R6-30-2 0 BY O 600 3000 4000 2.5 7.5 2.0 6.00 0.8 3.03(3.05) 2R5-10
SER11-1R0-20-2 0 BY O AC 220 1000 2000 2500 5.0 15.0 5.0 15.00 1.0 7.22(7.24)
6R2-2 0
SER11-1R2-30-2 0 BY O 1200 3000 3500 49 14.7 4.0 12.00 0.82 5.54(5.56)
SER11-1R8-30-2 o BY O 1800 3000 3500 6.6 19.8 6.0 18.00 0.91 8.55(8.57) 011-2 o
SER13-0R7-20-2 o BY O 750 2000 2500 3.88 11.6 3.65 10.95 0.94 6.17(6.19) 4R8-2 O
SER13-1R0-10-2 o BY O 1000 1500 4.72 14.2 9.55 28.65 2.02 17.14(17.16)
SER13-1R0-20-2 o BY O 1000 2000 2500 4.72 14.2 4.77 14.31 1.01 8.71(8.73) 6R2-2 O
SER13-1R0-30-2 o BY O 3000 3500 4.96 14.9 3.27 9.81 0.66 6.17(6.19)
SER13-1R5-10-3 0 BY O 1000 1500 5.4 13.5 14.32 35.80 2.65 25.58(25.6)
SER13-1R5-20-3 0 BY O 1500 2000 2500 4.1 10.3 7.16 17.90 1.75 12.08(12.1) 5R6-3 0
SER13-1R5-30-30BY O 3000 3500 4.2 10.5 4.78 11.95 1.14 8.71(8.73)
SER13-2R0-20-3 0 BY O AC 380 2000 2500 6.5 16.3 9.55 23.88 1.47 17.14(17.16)
2000 8R5-3 0
SER13-2R0-30-3 0 BY O 3000 3500 5.8 14.5 6.5 16.25 1.12 12.08(12.1)
SER13-3R0-20-3 0 BY O 2000 2500 9.6 24.0 14.32 35.80 1.49 25.58(25.6)
3000 013-3 o
SER13-3R0-30-3 0 BY O 3000 3500 8.3 20.8 9.55 23.88 1.15 17.14(17.16)

Note 1 : The values in parentheses are those with brakes.
2 : When equipped with oil seal, the rating should be reduced by 10% .

3 : Rated torque indicates the continuous permissible torque at an ambient temperature of 40 °C on an aluminum heat sink of the following dimensions .

40, 60, 80 Flange motor: 250*250*6mm 90, 110 Flange motor: 300*300*10mm 130 Flange motor 400%400*15mm

141




EA300E %71 EtherCAT M £ (Al iR IKSH 2: AR Tt V100

10.5.6 SEC Series servo motor parameter table:

X Instantan Instantan
Servo motor model Voltage Rated Rated [Maximum| Rated — Rated — Torque Moment of Adapter
level Power speed speed current | Maximu torque maximum | constant Inertia driver
v kw rpm rpm A 3] Nm torque Nm/A | Kg.cm2*10-4 EA300E-
current Nm
A
72
SEC20-011-20-3FBY O 11.1 twenty 44 53 106 2.4 (74) 028-3B
2000 | 2300 —°
97.7
SEC20-015-20-3FBY O 14.7 28 56 70 140 2.5 (99.8) 028-3B
97.7
SEC20-011-15-3FBY O 11.0 twenty 42 70 140 3.3 (99.8) 028-3B
one )
114
SEC20-013-15-3FBY O 13.2 23 46 84 168 3.6 (116) 028-3B
130.8
SEC20-015-15-3FBY O 15.0 27 54 95.5 191 3.52 (133) 028-3B
AC 380 260
SEC23-011-15-3FBY O 11.0 22 55 70 175 3.2 028-3B
(262.2)
1500 1800 380
SEC23-015-15-3FBY O 15.0 36 90 95.5 239 2.7 038-3B
(382.2)
380
SEC23-018-15-3FBY O 18.5 43 99 118 271 2.7 052-3B
(382.2)
500
SEC23-022-15-3FBY O 22.0 52 120 140 322 2.7 052-3B
(502.5)
620
SEC23-029-15-3FBY O 29.0 61 134 185 407 3.0 (622.5) 062-3B

Note 1 : The values in parentheses are those with brakes.2 : When equipped with oil seal, the rating shall be reduced by 10% ;
3 : These motors are equipped with cooling fans, which are AC380V Three-phase power supply. When installing, make sure that the fan's air outlet direction is blowing

toward the output shaft end. Otherwise, please replace the R and S of the fan power supply. Two phases.
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o Servo motor size

J SES Series 40, 60, 80 Flange servo motor size

=220 Encoder cable socket
Brake cable socket Power cable socket

1-DFD I/ ) LE
z =
=2
\ | | . TDepth12
_\ ~ =
<=
' T T E.——/—/_—— [ /T g H
E]
oic —I Kil L
e
=
w2
LD Lz 2
Motor LD FA FB FC FD 4 LK LE LG LT s KL KH Kw T quality
specifications | (mm) [ (mm) | (mm) | (mm) | (mm) [ (mm) | (mm) [ (mm) | (mm) | (mm) [ (mm) | (mm)| (mm)]| (mm)| (mm) (ke)
SES04-005-30- 86.5 0.4
4 4 4, 25. 14 7 . M
LAY O (119.5) 0 30 6 5 5.5 3 8 3 8 6.3 3 3 3 (06)
SES04-0R1-30- 100.5 0.47
LAY D (133.5) 40 30 46 | 45 | 255 14 3 8 37 8 6.3 3 3 M3 (0.67)
SES06-0R2-30- 93.7 1.01
2 L BY (120.2) 60 50 70 | 45 30 20 3 8 48 14 11 5 5 M5 (1400
SES06-0R4-30- 110.7 1.37
5 L BY o (137.2) 60 50 70 | 45 30 25 3 8 48 14 11 5 5 M5 (178)
SES08-0R7-30- 122.4 2.4
7 ) 2 1 1 15. M
> BY O (150.6) 80 0 9 | 63 35 5 3 0 58 9 55| 6 6 5 (28)
SES08-1R0-30- 136.4 3.0
2 L BY o (164.6) 80 70 9 | 6.3 35 25 3 10 58 19| 155 6 6 M5 (34)
Note: The SESO4 motor has only two mounting holes as shown in the shaded figure.
. SER Series 60, 80, 86 Flange servo motor size
Encoder cable plug Power cable plug
1.=220
LG
LE
il LK
~
=
== | o
59
. g
I DEC LT |
<=
]
LD LZ
LD FA FB FC FD 4 LK LE LG LH S KL KH KW T quality
Motor K
specifications | (MM) | (mm) | (mm) | (mm) | (mm) f (mm) f(mm) | (mm)| (mm)f(mm)| (mm)| (mm)f (mm)f (mm)| (mm) (ke)
SER06-0R2-30- | 113.5 1.01
O AY (147) 60 50 70 5.5 30 | 225 3 8 44 | 14 11 5 5 M5 (140)
SER06-0R4-30- 134 1.37
LAY O (168) 60 50 70 5.5 30 | 225 3 8 44 | 14 11 5 5 M5 (178)
SER08-0R7-30- | 1415 2.47
LAY D (173) 80 70 90 6.5 35| 25 3 8 55 | 19 15.5 6 6 M5 (3.33)
SER08-0R7-20- | 171.5 3.40
LAY b o (203) 80 70 90 6.5 35| 25 3 8 55| 19 15.5 6 6 M5 (4.10)
SER08-1R0-30- | 1715 3.40
7 ) 2 1 15. M
O AY b (203) 80 0 90 6.5 35 5 3 8 55 9 5.5 6 6 5 (4.10)
SER09-0R7-30- 148 3.24
2 0 BY O (183) 86 80 100 6.5 35| 25 3 9 58| 16 13 5 5 M5 (3.94)
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SER Series 110, 130 Flange servo motor size

Tl —
I 111,' ™~
e |
| |
L fh
|
|
—
Encoder cable plug l____:L Power cable plug
g | ———————
) 4
4-®FD = LG
/ LE
~{
! LK
[ -
h =
T' T T T 1 Y=/ + |z
S
1 Nl
=i
A\ I
O®FC =l
FA LD LZ
LD FA FB FC FD LZ LK LE LG LH LM LT
S KL KH KW T
Motor model (mm) [ (mm) | (mm) [ (mm) | (mm)| (mm) [ (mm)|(mm) | (mm)|(mm) | (mm)|(mm) (ke)
SER11-0R6-30- | 155.5 | 110| 95| 130 o | s5s [ 31 | 6 | o | - | 107 | 176 | 19 |155| 6| 6 | M6 | 3.93
20BYo | (210.5) (5.39)
SER11-1R0-20- 205.5 6.42
11 1 1 - 107 17 1 15. 6 M6
JLBYL (260.5) 0 95 30 9 55 3 6 9 0 6 9 5.5 6 (7.88)
SER11-1R2-30- 185.5 5.46
110 95 130 9 55 31 6 9 - 107 176 19 15.5 6 6 M6
20BYo (240.5) (6.92)
SER11-1R8-30- 218.5 7.26
110 95 130 9 55 31 6 9 - 107 176 19 15.5 6 6 M6
20BYo (273.5) (8.72)
SER13-0R7-20- 150 5.20
1 11 14 4 12 - 117 1 22 1 7 8 M6
oY (05| 130| 110| 5] 9 | 58 | a5 | 6 86 8 (6.0)
SER13-1R0-10- 215 10.12
1 11 14 4 12 - 117 186 22 18 7 8 M6
20BYo 270)| B0 0 > 9 | 8 > |8 (11.67)
SER13-1R0-20- 165 6.41
130 110 145 9 58 45 6 12 - 117 186 22 18 7 8 M6
20BYo (220) (7.94)
SER13-1R0-30- 150 5.31
130 110 145 9 58 45 6 12 - 117 186 22 18 7 8 M6
20BYo (205) (6.89)
SER13-1R5-10- 265 13.82
1 11 14 4 12 - 117 186 22 18 7 8 M6
ooBYo (320) 30 0 > 9 8 > 6 (15.40)
SER13-1R5-20- 185 7.89
1 11 14 4 12 - 117 1 22 1 7 8 M6
e (a0 | 130| 110| 5] 9 | 58 | a5 | 6 86 8 ©0.43)
SER13-1R5-30- 1651 30| 110| 45| 9 | s8 | 45 | 6 | 12 - | 117 | 186 | 22 | 18 7| 8 | ™6 6-40
ooBYo (220) (7.96)
SER13-2R0-20- 215 10.12
1 11 14 4 12 - 117 186 22 18 7 8 M6
30BYO 270 | 130 0 3| 9| %8 > 16 (11.67)
SER13-2R0-30- 185 7.85
1 11 14 4 12 - 117 1 22 1 7 8 M6
30BYO (240) 30 0 5 9 58 5 6 86 8 (9.47)
SER13-3R0-20- 265 13.81
130 110 145 9 58 45 6 12 - 117 186 22 18 7 8 M6
30BYO (320 (15.34)
SER13-3R0-30- 215 10.12
130 110 145 9 58 45 6 12 - 117 186 22 18 7 8 M6
3o0BYo (270) (11.67)
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. SES Series 130, 180 Flange servo motor size
[ et
______ . ~
______ I \
|
Brake cable plu_gl__ P-___L
| Power cable plug
— L __
A—OFD _ Encoder cable plu h___- G
2 [ LE
3 |
3 LN,
L1 I"LK_" T Depth1s
=
-—-——-—-—-—————-——‘-——E =
DFC ! =
‘ b
= ©w
S S
‘ |
LD LZ
LD FA| | Fc| | z| w| L] w| | wm| 7| IN| EN s| kt | kv | kw | T | qualit
HAL RS 2 5 y
(mm) J(mm){mm) [(mm){(mm)[(mm){mm){mm) [(mm)] (mm)(mm](mm)(mm){mm){mm) [(mm)|[(mm)[(mm)]|(mm)]| (kg)
SES13-OR8- 15090 130 | 110 | 145 | o 58 | 275 6 12 | 63.3| 105 230 12 | 28 | 19| 16 | 5 5 | M5 >83
15-3FBYD | (183.4) ’ : (17.8)
SES13-1R3- | 166.9 [ 130 | 110 | 145 | 9 58 28| 6 12| 633| 105| 230 12 | 28 | 22 | 185] 6 6 | ms | 7%
15-3FBYo | (199.4) (9.3)
SES13-1R8- [ 1849 [ 130 | 110 | 145 | 9 | 58 29| 6 12 | 633] 105| 230| 12 | 28 | 24 | 20 | 8 8 | ms | 88
15-3FBYo | (217.4) (10.8)
SES18-2R9- | 173.3 [ 180 |114.3| 200 | 13.5| 79 65| 3.2 18 | 63.3] 1355 230| © 35 [ 35| 30| 8 10 [m2| B
15-3FBYO (231) (19.5)
SES18-3R6- | 1733 [ 180 |114.3| 200 | 13.5| 79 65| 3.2 18 | 63.3| 135.5] 230| 0 35 | 35 | 30 8 10 | m12 | V5
20-3FBYO (231) (24)
SES18-4R4- | 197.3 | 180 |114.3| 200 | 135 | 79 65| 32 | 18| 63.3| 1355 230| © 35 | 35| 30| 8 10 | w2 | Y7
15-3FBYD (255) (24)
SES18-5R5- | 236.3 22
15-3FBYD (278) | 180 |114.3| 200 | 13.5 | 113 9% | 3.2 18 | 114.3 1455| 230| O 42 | 42| 37| 10 | 12 | Mm16 (27.8)
SES18-7R5- | 282.3
15-3FBYO (324) | 180 |114.3| 200 | 13.5 | 113 96| 32 | 18| 1144 1455| 230 o | 42 | 42| 37| 10 | 12 | ms| 22°
(35)
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. SEC Series 200, 230 Flange servo motor size

[
TIE
5
- b
Lk _ & _ T Depthls
E =1 ,Y
— —_—————————e—t E _‘\{/
5
2 KH | [ KL
FA LD 1l 1z
FE
Motor LD Al B | | D | FE Lz LK L | e LT s kLl kH| kw]| T quality
specifications (mm) | (mm)] (mm)| (mm)| (mm)] (mm)[ (mm)| (mm)] (mm)f (mm)} (mm)] (mm) | (mm)[ (mm)[ (mm)]| (mm) (kg)
SEC20-011-20- 387.5 45
3FBY (487.5) 200 180| 215 135 | 221 80| 63 4| 165| 80| 38f 33| 0] 10| M|
SEC20-011-15- 425 51
3EBY (525) 200| 180| 215| 135 | 221 80| 63 4| 165| 180| 38| 33| 0] 10| ™8| oo
SEC20-013-15- 451 58
IFBY O (551) 200 180| 215 135 | 221 80| 63 4| 165| 80| 38f 33| 0] 10| M|
SEC20-015-15- 462.5 65
3FBY (s625) | 20| 180| 215|135 221 80| 63 4| 165| 180| 38| 33| 10| 10 | wms (84)
SEC23-011-15- 400 230| 200| 250| 145 | 2605 110| 90 5| 21| 2185 42| 37 g| 12 | M2 45
3FBY (500) (66.5)
SEC23-015-15- 458 77.5
3FBY (538) 230| 200| 250| 145 | 2605| 110 90 5| 21| 2185 45| 395 9| 14 | M2 (59)
SEC23-018-15- 458 77.5
3FBY (538) 230| 200| 250| 145 | 2605| 110| 90 5| 21| 2185 45| 395 9| 14 | M2 (59)
SEC23-022-15- 508 92.5
3FBY (608) 230| 200| 250 14.5 | 2605 110| 90 5| 21| 2185 45| 395 of 1| m2| T
SEC23-029-15- 558 107
3FBY (638) 230| 200| 250| 145 | 2605| 110| 90 5| 21| 2185 48| 43 of 14| M6l g,

o Servo motor overload characteristics

o Overload protection definition
Servo motor overload protection is a protection function to prevent the motor from overheating

. Causes of servo motor overload
. When the motor runs beyond the rated torque, it continues to run for too long.
. The ratio of load to motor rotor inertia is too large and acceleration and deceleration are too frequent.
. The motor power line or encoder wiring is incorrect.
. Improper setting of servo drive gain causes motor oscillation.

. A motor with a holding brake was operated without releasing the holding brake.

. Relationship between servo motor load and running time
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40,60, 80, 86 Flange servo motor

LTI
LT
LT

|
T T

LT

L HN
L

100% 150% 200%  250%

Load factor
(Output torque/rated torque*100%)

Working hours (S)
Load factor
(%) 40 Flangemotor |60, 80,86
Flange motor
120 2355 327.3
140 314 44.0
160 15.7 22.0
180 10.0 14.0
200 7.1 10.0
220 5.4 7.6
240 4.3 6.0
260 3.5 4.9
280 2.9 4.1
300 25 3.5

110, 130, 180 Flange servo motor

A
10000 e — ==g
—==== == Working hours (S)
—F == ==3 Load factor
S —— ——] (o) [110 ~ 130 180
1000 Flange motor  [Flange motor
Working [ ——_— N TTTOTTTIETT 120 471.1 608.8
hours L= N __ 140 62.9 81.2
100 160 31.4 40.6
) 180 20.0 25.8
10 200 14.3 18.5
220 10.9 14.1
240 8.6 11.1
1 | | | | |
100%  150%  200%  250%  300% 260 7.0 2.0
280 5.9 7.8
Load factor 300 =0 ca
((Output torque/rated torque*100%) . .
200, 230 flange servo motor
1
oo ====S===E==s
=F==3 E==1
G — :
1000 1 ___ L_ Load factor(%) Working hours(S)
Working et Eiffé‘———gf— 200 . 230Flange
hours  F—————— T ————— = motor
. 00 e======s=X===s====== 120 525
_____ 140 110
160 60
180 38
—_ 200 18
fffffff R i (e
1 l ‘ | I | 220 11
100%  150%  200%  250% 300% 240 3

Load factor
(Output torque/rated torque*100%)
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