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Preface

Thank you for choosing the CD300 series EtherCAT servo drive.

The CD300 series EtherCAT servo drive is a general-purpose, high-performance AC servo drive developed by Simphoenix.It supports
the EtherCAT communication protocol, by utilizing the corresponding Ethernet communication interface and coordinating with the
host controlor, multi-axis servo networking operation can be achieved.

This series features the latest model-based tracking control and gain adjustment-free functionality, enabling active identification and
correction of deviations in input commands for more responsive equipment performance and greater motion precision. Through real-
time command reconstruction and dynamic compensation, it effectively eliminates jitter and jerk during movement, ensuring smooth
operation across the entire speed range from low to high, and significantly improving machining and control accuracy of the equipment.
In addition, functions such as single-parameter auto-tuning, 1-second inertia identification, online load measurement, online resonance
suppression, end vibration suppression, and pulse/bus communication make servo control convenient and easy to use. Paired with the
CMI10 series high-response servo motors, the system delivers reliable and stable performance, making it suitable for automation
equipment in typical industries including packaging, food production, CNC cutting, textiles, machine tools, and wood carving. With a
high-performance solution, it enables fast and precise position control, speed control, and torque control.

This manual is the product user manual for the CD300E series servo drive, providing content and precautions covering product selection,
installation, wiring, basic debugging, function descriptions, parameter descriptions, and troubleshooting. For first-time users, please
read this manual carefully. For further information regarding product usage, please contact our technical staft for more detailed and

professional support! Thanks for your use!

The content of this manual is subject to change without prior notice as Simphoenix continuously optimizes product functionality and
performance. For the latest updates, please refer to our official website: www.simphoenix.com.cn.
If you identify any discrepancies in this manual or encounter issues with the product, please contact our 24/7 customer service team:
e  Hotline: 400-8819-800
e Email: marketing@simphoenix.com

We highly value your feedback and appreciate your trust in Simphoenix. Thank you for your support!

Version: V1.1
Revision Date: September 2026
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Chapter 1 Safety Precautions 1

Chapter 1 Safety Precautions

p—

.1 Safety Statement

. This chapter explains the safety precautions that must be observed for the correct use of this product. Read and understand all
safety instructions thoroughly before use. Failure to comply with the matters stipulated in the safety precautions may result
in serious injury and even death, or equipment damage.

. The "DANGER", "WARNING", and "CAUTION" notices in this manual do not represent all safety matters that should be
observed; they serve only as a supplement to all safety precautions.

. This product should be used in an environment that meets the design specifications. Otherwise, it may cause malfunctions.
Functional abnormalities or component damage caused by non-compliance with relevant regulations are not covered by the
product quality warranty.

. Our company will not assume any legal responsibility for personal safety accidents, property damage, etc., caused by

non-compliance with the contents of this manual or by operating the product in violation of regulations.

Safety Level Definitions

Danger

A ud Indicate that failure to follow instructions will result in serious physical injury or even death.
A\ warning . o o o

=22~ "Indicate that failure to follow instructions may result in serious physical injury or even death.

CAUTION
A Indicate that failure to follow instructions may result in minor physical injury or equipment

damage.

Safety Precautions

. In this manual, product illustrations may sometimes show the product with its cover or safety guard removed to display detailed
parts.

. When using this product, always ensure that the cover or guard is properly installed and operate according to the instructions in
the manual.

. Product diagrams in this manual are for illustration purposes only and may differ slightly from the product you ordered. Please
refer to the actual product ordered.

. Operators must take mechanical protective measures to ensure personal safety. Please wear and use necessary protective

equipment, such as safety shoes, safety clothing, safety glasses, protective gloves, and arm sleeves.

Unboxing Inspection

A Warning}

. Unpacking and acceptance: If the product or its accessories are found to be damaged, rusted, or show signs of prior use during
unpacking, do not install!

. If water ingress, missing components, or damaged components are found inside the product during unpacking, do not install!

. Please carefully check the packing list. If the packing list does not match the product name, do not install!

|
ACAUTION}

. Before unpacking, please check if the external packaging of the equipment is intact, free from damage, wetting, dampness, or
deformation.

. Please open the packaging in sequential order, and strictly prohibit violent striking!
. When unpacking, please check the surface of the equipment and accessories for any residual damage, rust, or impact marks.

. After unpacking, please carefully compare with the packing list to verify the quantity of equipment and accessories, and
whether all documents are complete.

R = ,/
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Storage and Transportation

A Warmng‘

Always use professional lifting equipment and have large or heavy products moved by qualified professionals with operating
licenses. Otherwise, there is a risk of injury or product damage!

. Before vertically lifting the product, confirm that the front cover, terminal block, and other components of the product are
securely fastened with screws. Otherwise, there is a risk of components falling off, leading to personal injury or product
damage!

. No personnel are allowed to stand or remain under the product when it is being lifted by lifting equipment.

. When lifting the product with steel wire ropes, lift it smoothly and at a constant speed. Do not subject the product to vibration

or impact, do not turn the product over, and do not keep the product suspended for extended periods. Otherwise, there is a risk
of personal injury or product damage!

ACAUTIONl

Always lift and place the product gently when moving it, and always be aware of objects underfoot to prevent tripping or
falling. Otherwise, there is a risk of injury or product damage!

. When carrying the product by hand, always grasp the product casing firmly to prevent components from falling off. Otherwise,
there is a risk of injury!

. Please strictly follow the product's required storage and transportation conditions for storage and transportation. Otherwise,
there is a risk of product damage.

. Avoid storing and transporting in locations exposed to water splashes or rain, direct sunlight, strong electric fields, strong
magnetic fields, or severe vibrations.

. Avoid storing the product for more than 3 months. If stored for an extended period, more stringent protection and necessary
inspections should be performed.

. Please package the product strictly before vehicle transportation. For long-distance transportation, enclosed containers must be
used.

. It is strictly prohibited to transport this product mixed with equipment or items that may affect or damage this product.

During installation

| A Danger ‘

. Only professional personnel who have received training related to electrical equipment and possess electrical knowledge are
allowed to operate. Non-professional personnel are strictly prohibited from operating!

A Warmng‘

Before installation, be sure to carefully read the product user manual and safety precautions!
. Do not install this product in locations with strong electric fields or strong electromagnetic wave interference!

. Before performing installation work, ensure that the mechanical strength of the installation location is sufficient to support the
weight of the equipment, otherwise, it may lead to mechanical hazards.

. When performing installation work, do not wear loose clothing or jewelry, otherwise, there may be a risk of electric shock!

. When installing the product in an enclosed environment (such as inside a cabinet or chassis), ensure adequate cooling with
cooling devices (such as cooling fans or air conditioners) to meet installation environment requirements. Otherwise, it may lead
to product overheating or fire.

. It is strictly prohibited to modify this product!

. It is strictly prohibited to tighten or loosen the fixing bolts and red-marked bolts of product parts and components!

. When this product is installed in a cabinet or terminal equipment, the cabinet or terminal equipment needs to provide
corresponding protective devices such as fire-resistant enclosures, electrical protective enclosures, and mechanical protective
enclosures. The protection level should comply with relevant IEC standards and local legal and regulatory requirements.

. When installing equipment that generates strong electromagnetic interference, such as transformers, please install shielding
protection devices to prevent this product from malfunctioning!

. Please install the product on flame-retardant materials such as metal. Do not allow flammable materials to come into contact
with the product or attach flammable materials to the product, otherwise, there is a risk of fire.

= )J’
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Chapter 1 Safety Precautions 3

ACAUTIOM

When performing installation work, cover the top of the product with cloth or paper to prevent metal chips, oil stains, water,
and other foreign matter from entering the product during drilling, which could lead to product failure. After the work is

completed, remove the cover to prevent it from blocking the ventilation holes, which could affect the drive's heat dissipation
and lead to abnormal product heating.

. Resonance may occur when a machine operating at a constant speed is switched to variable speed operation. In this case,
installing anti-vibration rubber under the motor frame or using the vibration suppression function can Validationly reduce
resonance.

Wiring

A Danger ‘

Non-professional personnel are strictly prohibited from performing equipment installation, wiring, maintenance, inspection, or
component replacement!

. Before wiring, disconnect the power to all equipment. After power is disconnected, residual voltage may remain in the internal
capacitors of the equipment. Please wait at least the time specified on the product's warning label before performing wiring or
other operations. Measure the DC voltage of the main circuit and confirm it is below a safe voltage, otherwise there is a risk of
electric shock.

. Perform un-wiring, removal of product covers, or touching of circuit boards only when power is disconnected, otherwise there
is a risk of electric shock.

. Always ensure proper grounding of the equipment and product, otherwise there is a risk of electric shock.

Safety Precautions

. It is strictly prohibited to connect the input power to the output terminals of the equipment or product, otherwise it will cause
equipment damage and even fire.

. When connecting the drive equipment to the motor, always ensure that the phase sequence of the product and motor terminals
are accurate and consistent to avoid reverse rotation of the motor.

. When connecting the drive equipment to the motor, always ensure that the phase sequence of the product and motor terminals
are accurate and consistent to avoid reverse rotation of the motor.

. Please tighten terminal screws according to the specified tightening torque in the manual. Insufficient or excessive tightening
torque may lead to overheating, damage to the connections, and a risk of fire.

. After wiring is complete, ensure that all cables are correctly wired and that there are no loose screws, washers, or exposed
cables inside the product, otherwise there may be a risk of electric shock or product damage.

ACAUTIOM

Please follow the steps specified by electrostatic discharge (ESD) prevention measures and wear an anti-static wrist strap when
performing wiring or other operations to avoid damaging the equipment or internal circuitry of the product.

. When wiring the control circuit, use a shielded twisted pair cable and connect the shield to the product's grounding terminal for
grounding, otherwise the product may malfunction.

Powering up

A Warmng‘

After wiring and parameter settings are complete, perform a test run to confirm that the machine can operate safely, otherwise it

may result in personal injury or equipment damage.

. Before powering on, ensure that the rated voltage of the product matches the power supply voltage. Incorrect power supply
voltage carries a risk of fire.

. Before powering on, ensure that no personnel are around the product, motor, or machinery, otherwise it may result in personal
injury or death.
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4 Chapter 1 Safety Precautions

During running

& Danger

. Non-professional personnel are strictly prohibited from operating the product, otherwise there is a risk of personal injury or
death!

. It is strictly prohibited to touch any wiring terminals, or dismantle any devices or components of the equipment and product
while they are operating, otherwise there is a risk of electric shock!

& Warning

. It is strictly prohibited to touch the equipment casing, fan, or resistors to test temperature, otherwise it may cause burns!

. During operation, prevent other items or metal objects from falling into the equipment, otherwise it may cause fire or product
damage!

Maintenance

& Danger

. Non-professional personnel are strictly prohibited from performing equipment installation, wiring, maintenance, inspection, or
component replacement!

. It is strictly prohibited to perform equipment maintenance while power is on, otherwise there is a risk of electric shock!

. After disconnecting power to all equipment, please wait at least the time specified on the product's warning label before
performing equipment maintenance or other operations.

. When using a PM motor, even if the product's power is off, induced voltage will be generated at the motor terminals during
motor rotation. Do not touch the motor terminals, otherwise there may be a risk of electric shock.

& Warning

. Please perform daily and periodic inspections and maintenance on the equipment and product according to the equipment
maintenance and care requirements, and keep maintenance records.

Repair

A Danger

Non-professional personnel are strictly prohibited from performing equipment installation, wiring, maintenance, inspection, or
component replacement!

. It is strictly prohibited to perform equipment repair while power is on, otherwise there is a risk of electric shock!

. After disconnecting power to all equipment, please wait at least the time specified on the product's warning label before
performing equipment inspection, repair, or other operations.

& Warning

Please report equipment repairs according to the product warranty agreement.

. When a fuse blows, circuit breaker trips, or earth leakage circuit breaker (ELCB) trips, please wait at least the time specified on
the product's warning label before restoring power or operating the machine, otherwise it may result in personal injury or death
and equipment damage.

. If the equipment malfunctions or is damaged, it is imperative to have professional personnel troubleshoot and repair the
equipment and product according to the repair guidelines, and keep repair records.

. Do not continue to use a damaged machine, otherwise it may cause personal injury or further damage to the product.

. After replacing equipment, be sure to re-check the equipment wiring and reset parameters.

Scrapping

_ & Warning
. Please scrap equipment and products according to relevant national regulations and standards to avoid property damage or

casualties!

. Please dispose of and recycle scrapped equipment and products in accordance with industrial waste treatment standards to

Sy’

Simphdenix




Chapter 1 Safety Precautions 5

| prevent environmental pollution.

1.2 Other Precautions

Precautions for Drives Equipped with Dynamic Braking Function

. Dynamic braking is only for emergency stops in case of malfunction or sudden power failure. Do not frequently trigger
malfunctions or power failures.

. At high speeds, ensure an operation interval of at least 5 minutes for the dynamic braking function, otherwise it may damage
the internal dynamic braking circuit.

. Commonly seen in rotating mechanical structures, when dynamic braking stops the motor, the motor has already stopped
rotating, but it continues to rotate due to the load on the shaft. In this state, the motor is driven by an external load and is in a
power generation state, and short-circuit current flows through the dynamic brake. If continuously driven externally, the drive

may smoke or catch fire, and the motor itself may also burn out.
Safety Signs

To ensure safe operation, always comply with the safety labels affixed to the equipment. Do not damage or remove safety labels.

Safety label descriptions are as follows:

Safety Signs Description of Safety Label Content

s fi . To prevent electric shock, always connect the grounding terminal properly. Please
A e operate strictly according to the instructions in the user manual.

Yy DANGER . Never fail to connect Protective Earth(PE) terminal. Read the manual and follow the
safety Instructions Before use.

Hazardous . Do not touch terminal parts within 15 minutes after power is disconnected, otherwise it
) Volta ge may cause electric shock.
== . Do not touch terminals within 15 minutes after Disconnect the power, Risk of electric
High shock.
\ Teht“nperatu re . Do not touch the heat sink after powering on, otherwise it may cause burns.

. Do not touch heatsink when power is ON, Risk of burn.

= ,)J’
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Chapter 2 Product Information

2.1 Servo Drive and Motor Model Description

2.1.1 Drive Model

Product Series |<——
CD300

L Custom Options

Available only
when specified

Product Type | @—— ———— P Rated Current
E  EtherCAT 1R8 1.8A
P Profinet 3RO 3.0A
Voltage Class |« K2 S
T 220V
F 380V
Figure 2-1 Servo Drive Model Naming Rule
Rated Voltage Drive Model Rated Current (A) Maximum Compatible Motor Power (kW)
Single-phase CD300E-T1R8 1.8 0.2
ACI20V CD300E-T3R0 3.0 0.75
CD300E-T4R0 4.5 1.0
CD300E-T4R5 4.5 1.0
Sinelo-ohase/th CD300E-T5RS 5.5 1.3
lgﬁ;: s zt oy |_CD300E-T7RS 7.5 2.0
CD300E-T10R 10 2.1
CD300E-T13R 13 2.3
CD300E-F4R0 4.0 1.5
CD300E-F6R5 6.5 2.3
CD300E-F8R5 8.5 3.0
CD300E-F12R 12 4.5
Three-phase CD300E-F17R 17 4.4
AC380V CD300E-F22R 22 5.5
CD300E-F27R 27 7.5
CD300E-F38R 38 15
CD300E-F52R 52 22
CD300E-F62R 62 30
Sy
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2.1.2 Motor Model

CM10 - A80T02430B1GM1 (B)-UA
Connector types
Null/A cor?nNtl,Ztor
Pole Pairs M
B 5-Pole
Voltage Class Inertia Spec
T 220V ¢ o S Small
380V "M | Medium
Rated Torque L Large
R16| 016Nm | Symbol gLa;;‘t Keved | grake SC;ZI
024 24 Nm A ®
150 15 Nm B ® ®
Rated Speed c L L
15 | 15x100rpm |- D L e o
30 | 30x100rpm E o
F LK J
Encorder Type G o [ )
B | 17-bit ST Absolute Magnetic H ® & o
C | 17-bit MT Absolute Magnetic -
Q | 23-bit ST Absolute Optical
R 23-bit MT Absolute Optical
Figure 2-2 Servo Motor Model Naming Rule
Motor Model CMIO-
B60TR6430B B60T01330B B80T02430B-3A B80T03230B-4A
Voltage (V) AC220
Frame Size 60 60 80 80
Rated Output Power (kW) 0.2 0.4 0.75 1.0
Rated Current (A) 1.4 2.6 3.0 4.5
Rated Torque (N-m) 0.64 1.27 2.4 3.2
Maximum Torque (N-m) 1.92 3.81 7.2 9.6
Rated Speed (1r/min) 3000 3000 3000 3000
Maximum Speed (r/min) 6000 6000 3500 3500
Rotor Inertia (Kg-m'x10" * ) 0.29 0.52 1.48 1.93
Torque Constant (N-m/A) 0.46 0.49 0.8 0.71
Back EMF (V/1000r/min) 31.7 31 53 50
Line Resistance (Q2) 8 43 34 1.85
Line Inductance (mH) 15 6.7 11.2 19.9
Number of Pole Pairs 5 5 5 5
Insulation Level F F F F
Protection Level IP65 1P65 1P65 1P65
Body Length L (mm) 78 (110) 94 (126) 105 (142) 114 (152)

Note: For body length, the value in parentheses is the length with the holding brake function.

S
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Simphoenix

CM10-
Motor Model
A130T05025 A130T060025 A130T07725 CM10-A130T10015
Voltage (V) AC220
Frame Size 130 130 130 130
Rated Output Power (kW) 13 15 20 15
Rated Current (A) 5.0 6.0 75 6
Rated Torque (N-m) 5.0 6.0 7.7 10
Maximum Torque (N-m) 12,5 15.0 187 25
Rated Speed (1r/min) 2500 2500 2500 1500
Maximum Speed (r/min) 3000 3000 3000 2000
Rotor Inertia (Kg-m'x10" *) 10.7 129 141 188
Torque Constant (N-m/A) 1.0 1.0 1.03 1.67
Back EMF (V/1000r/min) 65 65 68 108
Line Resistance () 16 13 1.2 1.85
Line Inductance (mH) 8.0 6.2 5.8 9.9
Number of Pole Pairs 4 4 4 4
Insulation Level F F F F
Protection Level IP65 IP65 IP65 IP65
Body Length L (mm) 171 (224) 179 (224) 192 (229) 209 ( 265 )
Note: For body length, the value in parentheses is the length with the holding brake function.
CM10-
Motor Model
A130F06025 A130F15015 A180F19015 A180F21520
Voltage (V) 380
Frame Size 130 130 180 180
Rated Output Power (kW) 15 23 3 45
Rated Current (A) 4 5 7.5 9.5
Rated Torque (N-m) 6 15 19 215
Maximum Torque (N-m) 15 30 57 64.5
Rated Speed (r/min) 2500 1500 1500 2000
Maximum Speed (r/min) 3000 2000 1800 2150
Rotor Inertia (Kg'm'x10™ *) 129 255 63.5 727
Torque Constant (N-m/A) 15 3 2.53 2.26
Back EMF (V/1000r/min) 108 180 166 140
Line Resistance (€2) 31 32 1.33 0.84
Line Inductance (mH) 17.1 19 14.2 8.4
Number of Pole Pairs 4 4 4 4
Insulation Level F F F F
Protection Level IP65 P65 P65 P65
Body Length L (mm) 179(224) 231(282) 205(252) 215(262)
St
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CM10-
Motor Model
B180F28415 A180F35015 A180F48015 A200F70015
Voltage (V) 380

Frame Size 180 180 180 200

Rated Output Power (kW) 44 5.5 7.5 11

Rated Current (A) 16.5 12 20 21

Rated Torque (N-m) 284 35 48 70
Maximum Torque (N-m) 85.2 105 120 175
Rated Speed (r/min) 1500 1500 1500 1500
Maximum Speed (r/min) 3000 1750 1750 1800
Rotor Inertia (Kg-m'x10" * ) 88.5 114 1373 97.7
Torque Constant (N-m/A) 1.72 292 24 333
Back EMF (V/1000r/min) 104 181 171 220
Line Resistance (€2) 031 0.78 0.56 0.95
Line Inductance (mH) 3.7 8 6.1 103

Number of Pole Pairs 5 4 4 4

Insulation Level F F F F
Protection Level IP65 IP65 IP65 IP65

Body Length L (mm) 232(279) 260(307) 305(352) 438(538)

2.2 Technical Specifications of Drive

Note: For body length, the value in parentheses is the length with the holding brake function.

Item

Description

Specifications

Main Power Supply

Single-phase 220-240VAC, -1 5% to +10% (50/60Hz)
Three-phase 380-415VAC, -15% to +10% (50/60Hz)

Control Method

FOC+SVPWM

Encoder Feedback

Serial Communication Encoder: 17bit-26bit optional

Protection

Overcurrent, abnormal voltage, overload, input/output phase loss, motor stall,

overspeed, Drive overheating, encoder abnormality,

EtherCAT communication abnormality, etc.

Digital Input

6 DI (supporting NPN and PNP)

Digital Output

3 DO (load capacity S0mA, voltage range SV-28V)

Basic

Operating
Conditions

Temperature

Operating temperature: 0°C-+45°C; Ambient temperature:
+45°C-50C; Please derate usage, current derates 2% for every 1°C
increase; Storage temperature: -20°C-+60C

Humidity

Relative humidity: below 90%RH (non-condensing)

Vibration

0.5g (4.9m/S?)

Protection

1P20

Altitude

Below 1000m (>1000m, please derate usage)

Others

1: No electrostatic interference, strong electric fields, strong magnetic
fields, radiation, etc.

2: No corrosive gases, flammable gases, no water, oil, or chemical
splashes.

3: In an environment with little dust, dirt, or salt, and no metal powder.

EtherCAT

Applicable

IEC 61800-7 CiA402 Drive Profile, IEC 61158 Typel2

S
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Communication standards
Tr;‘izrgcszon 100BASE-TX (IEEE802.3)
Interfaces RJ45%2 (IN, OUT)
Synchronization DC - Distributed Clock (DC synchronization period: 125us-10ms
mode Free Run (asynchronous)
Topology Ring, Line
Num;tz{[ic;iflave Maximum number of slaves 65535, actual use less than 100
Transmission Shielded Cat5e or Cat6 and higher Ethernet cables with electrical performance
Medium specifications
Tr?)nissiilscs;on Less than 100M between two nodes (good environment, excellent cable)
EtherLC e’?l;flrame 44 bytes - 1498 bytes
FMMUO: Mapped to Process Data Slave RxPDO area
FMMU Unit FMMU1: Mapped to Process Data Slave TxPDO area
FMMU2: Mapped to Mailbox State
Sync Manager 0: Allocated to Mailbox Out
Sync Manager Sync Manager 1: Allocated to Mailbox In
Sync Manager 2: Allocated to Process Data Out
Sync Manager 3: Allocated to Process Data In
PDO Data Dynamic PDO mapping
MailBox (CoE) SDO request, SDO response, emergency events
Profile Position Mode (PP)
Profile Velocity Mode (PV)
Profile Torque Mode (PT)
Control Mode Homing Mode (HM)
Cyclic Synchronous Position Mode (CSP)
Cyclic Synchronous Velocity Mode (CSV)
Cyclic Synchronous Torque Mode (CST)
Probe 2 channels rising edge/falling edge
Actively identifies and corrects deviations in input commands, enabling more
responsive equipment performance and greater motion precision. Through real-time
Model-based command reconstruction and dynamic compensation, it effectively eliminates jitter and
tracking control jerk during movement, ensuring smooth operation across the entire speed range from
low to high, and significantly improving the machining and control accuracy of the
equipment.
Adjustment- free Automatically identifies load characteristics, optimizes parameters with a single click,
function and eliminates the need for complex manual tuning.
Internal Two vibration suppression notch filters: Settable vibration suppression frequency and
Function Vibration Inhibiting intensity
Two notch filters: Settable notch frequency, width, and depth
I())r \;i:;ii\:; Positive limit, negative limit, and software limit
Virtual Braking In some applications, the motor C?Eeb]jrzliieggﬂ;;;i,sigial regenerative braking, replacing
LED Display Main power CHARGE, 6-digit LED display
Others Gain adjustment, inertia identification, mechanical frequency analysis, alarm

recording, JOG operation, etc.

Sy
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2.3 Names of Servo Drive Components

Panel Keys

View Menus
Set Parameters

P Nl gL Keyboard Cover

Open Status

QR code

Scan the QR code to access
the user manual

e

CN3 (Comm Port)

li

EtherCAT bus interface

Y

CN1 (Control I/O)

24\ power supply
Digital DI'DO

Ty

CN2 (Encoder Port)

Motor encoder interface

‘=z (D

Power Indicator

ON: Main circuit is energized
(DO NOT touch terminals)

e

Slrphoeni

CD300E-T3RO

foocooocooo \

000000000
000000000

B2
7N\
E—

ESHL RN) @

L) Lazoyd

=< EEEE)

T 11T 1T 1T 1T TT 1T 17T 71

EEEE

W

©)

6-Digit LED Display

Shows parameter values,
servo status, and error
odes

CN4 (Host PC Port) %
Type-C interface for PC

software connection

Drive Model
[Servo Typel + [Voltage
Class] + [Rated Current]

Main Circuit Terminals
L1/L2/L3 3-Phase AC Power
Input
P+C Braking Resistor
UVM  Servo Motor Wires

E Protective Groundin,

PE

Profective Grounding

L

Figure 2-3 Names of CD300E Drive Components

Sy’
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2.4 Servo Drive Terminal Layout

2.4.1 CN1 Control Signal Interface

The control signal terminals provide the necessary signals for connection with the host controller. A DB26 connector is used, and the

pin distribution and wiring diagram are as follows:

Ethercaz~
Sﬂmﬂx /9\
18
26
(D2 | [*24V]
DI3
e | DI4 | [ COM]
g | DI6_| [ D034
]
\ | sD+ | [ DO3-
R
= [sD- (D024
[A+/PAOY [DO2-
o
(z+Pz0H | DO1-
19 [zpzo-
10

\

Figure 2-4 CD300E Servo Drive CN1 Terminal Pin Distribution Diagram

® CN1 Control Signal Terminal Plug Pin Distribution and Function Description

Signal Name Pin No. Function Description
124V g Internal 24V power supply, voltage range +20V ~ 28V, maximum output
current 100mA
Power Supply COM 7 Internal 24V power ground
5V 15 Secondary encoder 5V power supply, maximum output current 150mA
ov 14 Secondary encoder 5V power ground
DIl 18 Digital input, default function: Servo enable
DI2 26 Digital input, default function: Fault reset
o DI3 17 Digital input, default function: Positive limit
?;ilsl DI4 25 Digital input, default function: Negative limit
DI5 16 Digital input, default function: Origin signal
DI6 24 Digital input, default function: Start origin search
DI P 9 Digital Input Common Terminal
DO1- 1
Digital output, default function: Brake control
DO1+ 2
Digital DO2- 3 . .
Digital output, default function: Error output
Output DO2+ 4
DO3- 5
DO+ p Digital output, default function: Target position (speed) reached

R = ,/
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Signal Name Pin No. Function Description
SD* = Secondary encoder communication input Expandable communication type
SD- 22 Yy p full-closed loop function
A+/PAO+ 21 A, Secondary encoder pulse A input
Frequency A-/PAO- 12 PAO, Frequency division output
Division B+/PBO+ 20 B, Secondary encoder pulse B input o
Output B-/PBO- 11 PBO, Frequency division output Expandable ) frequency  division
output function
Z+/PZO+ 19 Z, Secondary encoder pulse Z input
Z-/PZ0O- 10 PZO, Frequency division output
PZO C 13 Z pulse open collector output

2.4.2 CN2 Encoder Signal Interface

e Pin | Signal Description
ot I
1 SD+ Data transmit +
[ ol
(380
© 2 SD- Data transmit -
3 ov
NC 0V SD+
Encoder 5V power
NC 5V SD- 4 v
5 NC -
6 NC -
2.4.3 CN3 Communication (EtherCAT) Interface
Terminal Position Number CN3 Pin Signal Description
" [Cink 0 Link 1 01 TD+ Data transmit +
01 e I 02 TD- Data transmit -
— e @ U T 03 RD+ Data Receive +
— 04/05 - B
08 =y 1
D 06 RD- Data Receive -
JLRON ERR 07/08 _ _
1 TD+ Data transmit +
2 TD- Data transmit -
01 08
3 RD+ Data Receive +
L] L] 4/ - -
RUN Link0 | | ERR Link 1 -
T T 6 RD- Data Receive -
ouT - - -

It is recommended to use shielded Cat-5e or higher Ethernet cables for EtherCAT cables;
The maximum distance between two drives in a daisy-chain network is <30m.

Sy
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EtherCAT Interface LED Indicator Status Display Description:

LED Display Status Meaning
Off Unconnected No connection with the previous EtherCAT device
Link 0 | Green Always on Connected Already connected to the previous EtherCAT device
Flash Communicating Connected and communicating with the previous EtherCAT device
Off Unconnected No connection with the next EtherCAT device
Link 1 | Green Always on Connected Already connected to the next EtherCAT device
Flash Communicating Connected and communicating with the next EtherCAT device
Off INIT Interface is in "INIT" state
. Mailbox communication possible
Flashing (slow) PRE_OPERATIONAL o )
Process data communication not possible
RUN | Yellow . . .
. Mailbox and process data communication possible
Flashing (fast) SAFE OPERATIONAL .
Safety output signals are not output
Always on OPERATIONAL Mailbox and process data communication possible
Off No fault The interface is in working state
ERR | Yellow
Flash Fault occurred Communication Disconnection

2.4.4 CN4 Communication (Host Computer) Interface

Terminal Position Number CN4 Pin Signal Description
10000ERAN000 ' '

B1-B5 -

A6/B6 RS+ RS485+
C::::D AT/B7 RS- RS485-

AB-Al2 -
IEEE

1 11 B10 B9 B8 B7 BG B5 B4 B3 BZ B1 B8-BI2 - -

S-

® One end of the connecting cable is Type-C, the other end is USB. Shielded cables with ferrite cores are recommended.
® Cable length < 3m.

Simphdenix
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2.5 Servo Cables
2.5.1 Motor Cables

(1) Servo Cable Naming Rule

o 9® @ 6 ® O ®
SP WD 010 07 AB AB - 1 1
—LP{ Cable Specifications ‘
—>1 Wiring Sequence Specifications ‘
Pars Category Gl
W ‘ Wire Tsrmhal(ggzl;g:;iﬁcaﬁons
A DB terminal
Cable Type - B Straight Aviation Plug
M | Power Cable C RJ45 Connector
D Encorder Cable D Butt Connector
I 10 Cable E Fork Terminal
C | Comm Cable F Bare Wire End
A | Analog Cable H | Right-Angle Aviation Plug
B | Brake Cable 1 |msulated Quick-Disconnect
K Ring Terminal
Cable Length & P 6-pin MDR Connector
001 0.lm z o
010 Im
100 10m P> Wire diameter (Power Cable)
07 0.75mm?
15 1.50mm?
20 2.00mm?
P> Number of cores (Other Cables)
07 7-core
10 10-core
44 44-core

Figure 2-5 Servo Motor Cable Naming Rule

Note:
Wire sequence specifications: To distinguish the wire sequence of motor power cables, for the CD300E series compatible
with a 110 flange (using an aviation plug), the power cable fixed selection is 1

© Cable material specifications: 1 = Ordinary cable, 2 = High-Flex Cable

—
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Power Motor Model Power Cables Encoder Cable
CM10-B40TR3230
TiR8 CM10-B60TR6430 SP-WMXXX05DAIB-01 (AMP connector) SP-WDXXX05PAID-01 (AMP connector)
T3R0 CM10-B60T01330 SP-WMXXX05DAHN-01 (Plug-in type) SP-WDXXX05PAHO-01 (Plug-in type)
CM10-B80T02430
T4RO CM10-B80T03230 SP-WMXXX07DCIB-01(AMP connector) SP-WDXXX05PAID-01(AMP connector)
T4R5 CM10-B80T03230 SP-WMXXX07DCHN-01(Plug-in type) SP-WDXXX05PAHO-01(Plug-in type)
T5R5 CM10-B130T05430
T7R5 CM10-A130T07725 SP-WMXXX07DCHA-11 SP-WDXXX05PAHC-01
T10R CM10-B130T08415 SP-WMXXX15DBHA-11 SP-WDXXX05PAHC-01
T13R CM10-B130T11515 SP-WMXXX15DBHA-11 SP-WDXXX05PAHC-01
F4RO CM10-A130F10015
FGRS CM10-B130F08415 SP-WMXXX15DBHA-11 SP-WDXXX05PAHC-01
F8R5 CM10-B130F11515
CM10-B180F18615 SP-WMXXX15DBHB-11 SP-WDXXX05PAHC-01
F12R CM10-A180F21520
F17R CM10-B180F28415 SP-WMXXX40EAHB-11 SP-WDXXX05PAHC-01
F22R CM10-A180F35015 SP-WMXXX15DBHB-11 SP-WDXXX05PAHC-01
F27R CM10-A180F48015 SP-WMXXX40EAHB-11 SP-WDXXX05PAHC-01

2.5.1 Power Cables

SP-WMOOC1SDEHE—1 0

SP-WMOCO0SDAIB-0O
SP-WMODOO07DCIB-00

SP-WMOOO15DBHA-1O
SP-WMOOOO0TDCHA=10

SP-WMODOO05DAHN=-10
SP-WNMCOO07DCHN=-10

SP-WNMOOO40EAHB-1D

l.£30

SP=-WELOCD0SDAHN=1C
SP-WELODCDO7DCHN-1OC

Plug-in type 40/60/80 flange

P

Plug-in type with brake

Motor Terminal Wire Sequence Drive Side
Motor Flange Type Terminal View Terminal Number Pin | Definition Terminal Number
1 PE
1
40/60/80 2 U
Using AMP plug 3 \%
4 W

The 80-flange using a small aviation plug to replace the AMP plug is mainly for motor

applications involving reciprocating motion and harsh conditions like high temperature and v g :
high humidity. LU |
1 U PE 1
L ) 2 v
40/60/80 Ao o 3 W _
Using Plug-in connector ” ||| 4 PE - Ul :
i | A 24V Wl
B ov Pe_N
80 (using small aviation 1 PE
plug) 2 U
130/180 3 v
Using aviation plug 4 W

S
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2.5.2 Encoder Cables

SP-WDLOOO0SPAID=0C] SP-WDOOO0SPAHC-0]
AMP connector Aviation connector
40/60/80 flanges | [::] i m 130 mm flange and above

Plug-in connector

‘ DRI -01 WS A |
40/60/80 flanges EEE]—"

SP-WDOOO05PAHO-0O

Plug-in connector

|01

SP-WDOOOO07TPAHO-0O

With battery

(1) Encoder Cable Terminal Definition

Motor Side Drive Side
Motor Flange Terminal Terminal Pin Definition Pin Terminal
Type Shape Number Number
1 PE PE
2 5V
3 ov 3
40/60/80 4 SD+
Using AMP 5 SD- 2
plug 6 E+ NC
‘ 7 E- NC
8 NC NC
9 NC NC
The 80-flange using a small aviation plug to replace the AMP plug is mainly for motor
applications involving reciprocating motion and harsh conditions like high temperature
and high humidity.
=0 1 PE PE
i@) F ]51 2 E- NC
@5,___.:\ 3 E+ NC
40/60/80 4 SD-
Using Plug-in | b= 5 ov
connector 6 SD+
7 5V 4
8 NC NC
9 NC NC
1 PE NC
2 E- NC
80 (using small 3 Er NE
aviation plug) 4 SD-
5 ov 3
6 SD+
7 5V 4
1 PE NC
2 E- NC
130/180 3 E+ NC
Using aviation 4 SD- 2
plug 5 )% 3
6 SD+ 1
7 5V 4

Encoder Wiring Precautions: Please reliably ground the encoder shielding mesh on both the drive and motor sides, otherwise it

may cause false alarms from the drive.
_%—‘z?_'/?/
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(2) Encoder Cable Battery Selection

Battery Model Battery Parameters Rated Value Remarks
Battery Output Voltage (V) 3.6 -
EVE Energy Battery Capacity (mAh) 2700 -
EVE ER14505 AA Battery Low Voltage Warning Value (V) 3.1 Alarm Code AL.0001
(Recommended) Battery Operating Ambient Temperature (°C) -20~+85 -
Battery Storage Ambient Temperature (°C) <30 -

2.5.3 Brake Terminal Definition

Motor Type Brake Terminal Model | Motor Side Terminal Pin Definition

40/60 172233-1 d

H

ov
24V
ov

NC
24V
ov

NC
NC

80/130 XS12K3Pp

W I[N

180 XS16K4TM 30 02

AW N |-

2.6 Regenerative Braking Resistor Selection

When the motor's output torque is opposite to its operating speed direction, the motor will be in a power generation state. This
regenerative energy will cause the bus voltage to rise, and its magnitude depends on the inertia of the motor rotor and the load. If the
system inertia is small, the internal bus capacitors of the drive can absorb the regenerative energy. However, if the system inertia is
large, the bus capacitors are insufficient to absorb the regenerative energy, and it must be dissipated through a braking resistor.
Otherwise, excessive bus voltage rise will cause the drive to report an overvoltage shutdown or even damage.

Formula for calculating regenerative energy from rotor inertia:
E, =] xV?/182, unit]
Where J is rotor inertia, unit kg-m?x10™*and V is motor rated speed, unit rpm.

Formula for calculating braking resistor capacity:
P.=2X (nE,—E; ) /T, uitW

Where nE, is the total load inertia, E. is the maximum braking energy that the bus capacitor can absorb, and 7 is the action

cycle.
Bui“ﬁi:iﬁzfgle:;tézz t?(:':sl(ing Minimum Maximum Braking Energy
Drive Model P C . allowable external Ec that Capacitor can
Resistance value (£2) a([;;c)lty resistance (2) Absorb (J)

. CD300E-T1R8 N/A N/A 50 11
Single-phase CD300E -T3R0 N/A N/A 50 16

AC220V - / /
CD300E -T4R0 50 50 50 16
CD300E -T4R5 50 (optional) 40 50 19
Single-phase/ | CD300E -T5R5 50 (optional) 40 25 29
Three-phase CD300E -T7R5 25 (optional) 100 25 34
AC220V CD300E -T10R 25 (optional) 100 15 48
CD300E -T13R 25 (optional) 100 15 60
Three-phase CD300E -F4R0 100 (optional) 100 80 33
AC380V CD300E -F6R5 100 (optional) 100 60 33

Sy’
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CD300E -F8R5 50 (optional) 100 40 33
CD300E -F12R 50 (optional) 100 40 48
CD300E -F17R 40 (optional) 150 40 60
CD300E -F22R 30 (optional) 150 20 80
CD300E -F27R 30 (optional) 150 20 96
CD300E -F38R N/A N/A 10 144
CD300E -F52R N/A N/A 10 192
CD300E -F62R N/A N/A 10 240

When using an external braking resistor, connect the resistor to the P+ and C terminals, and ensure that P+ and D are
open-circuited;The external braking resistor must be greater than the resistance values listed in the table, otherwise it may

cause damage to the drive;

=

Simphdenix



20 Chapter 3 Installation

Chapter 3 Installation

3.1 Installation Notes

Users should pay special attention to the following:

Always comply with the installation direction requirements in this manual, otherwise it may lead to product malfunction or
damage.

It is strictly prohibited to install or operate equipment that is damaged or has missing components, otherwise it will cause
personal injury.

It is strictly prohibited to install this product in locations where water may splash or in corrosive environments, otherwise it will
lead to product malfunction.

It is strictly prohibited to install this product near flammable gases or combustible materials, otherwise it will lead to fire or
electric shock.

Please install this product in an installation cabinet that provides fire and electrical protection, otherwise it may lead to fire.
Please ensure the specified clearance between the servo drive and the inner surface of the control cabinet, as well as other
machinery, otherwise it may lead to fire or product malfunction.

It is strictly prohibited to place heavy objects on the product, otherwise it may cause personal injury or product damage.

It is strictly prohibited to apply excessive impact force to the equipment, otherwise it may cause product damage.

It is strictly prohibited to block the intake and exhaust ports of the drive, and do not allow foreign objects to enter the product's
interior, otherwise it may lead to fire or product malfunction.

Servo motors can be installed horizontally and vertically. When connecting to machinery, use an elastic coupling if possible,
and ensure the axis of the servo motor is aligned with the axis of the mechanical load. If the concentricity deviation is too large,
it will cause mechanical vibration and damage to the servo motor bearings.

Axial striking is strictly prohibited during installation, otherwise it is highly likely to damage the servo motor's encoder.

If the connection between the drive and motor exceeds 20 meters, please use thicker U/V/W connection cables and encoder

connection cables.

3.2 Installation Flowchart

Verify Environmental Conditions, Installation
Space, and Other Technical Requirements

#

Unboxing and Inspection of Servo Drive
and Servo Motor

#

Installing the servo drive and servo
motor

#

Connecting power cables, motor cables,
encoder cables, and braking resistors

#

Connecting communication and control
cables

'

Installation is complete, proceed to
debugging
= e v
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3.3 Installation Requirements

3.3.1 Installation Environment Requirements

Item Requirements

Mounting Place | Indoor

Ove(ri/r(l)clltage Overvoltage Category I1I (OVCIII)
Maximum altitude up to 1000m
Altitude . Above 1000m, derate by 10% for every 1000m increase
. For altitudes exceeding 2000m, please contact the manufacturer
. Installation/Operation temperature: 0°C-+50°C. No derating needed for
0°C-+45°C. For temperatures above 45°C, derate usage by 2% for every 1°C
increase
. Storage/Transportation temperature: -40°C-+70°C
. To improve the machine reliability, please use this product in locations where
Temperature temperature does not change drastically
. When used in enclosed spaces such as control cabinets, use cooling fans or
air conditioning to keep the equipment's intake air temperature below 45°C.
Otherwise, it may lead to overheating or fire
o Install the product on the surface of flame-retardant material, with sufficient
space around it for heat dissipation.
. Please prevent the product from freezing
}?frlzl;::; Below 90% RH, non-condensing
}?:?;f(ﬁfy Below 90% RH, non-condensing
I:/eisbirsztl:;; During transportation: Conform to IEC60721-3-2:1997 Class 2M3
Strength During operation: Conform to IEC60721-3-3:2019 Class 3M2

Protection Level | IP20

Pollution Degree 2 or below

Please install the product in the following locations:

. Locations not exposed to direct sunlight, free from dust, corrosive gases,
flammable and explosive gases, oil mist, water vapor, dripping water, or salt

. Please install in a place where vibration is unlikely (especially away from

. equipment like punching machines)
Environment ) ) ) )
. No metal powder, oil, water, or other foreign matter should enter the interior

of the product

. Locations free from radioactive substances, flammable materials, harmful
gases and liquids, and with low salt corrosion

. Do not install the product on flammable materials such as wood

. Do not use in a vacuum environment

Sy’
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3.3.2 Installation Space Requirements

(1) Installation Direction

O] UH |
oo ® lo
e e e
o o e o
e e
Oooess
o o e e
e e e

i o o e o
e e
e ==]=]==(l5
o o e e
e e e o
e e e e
i e e e e
e e e e
e e e e
e e e e e o
e e e e e
e e e e e
e e e e
e e e e
e e e e e
e e e e e
Si=[=|=]={=IpFY o
[ I H R RARARARARRARAG
/

Installation Plane

The drive only supports vertical installation. Incorrect installation direction may lead to overheating or damage to the drive.
(2) Installation Clearance
To ensure good cooling circulation, when installing the AC servo drive, there must be sufficient space above, below, left, and right
from adjacent items and baffles (walls), otherwise it may cause malfunction. Its intake and exhaust holes must not be blocked, nor
should it be placed on its side, otherwise it may cause malfunction. When multiple servo drives are installed side by side in a control
cabinet, users should observe the installation clearances shown in the following diagram:

Air Outlet Air Outlet Air Outlet

iﬁ%ﬁ%ﬁﬁﬁTTTEﬁi@TTTTTT

50mm

20mm 10mm 10m 20mm

EtherasfE— EthercAE>

A | A |

TR T 5]

IR

MEENEE

Air Inlet Air Inlet Air Inlet

= o
=z
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(3) Drive Dimensions

laaaaas|
6606606
il
A Ethercafir o
=Si= T |
. =
0 a
AL
]
T } T
i
Y @ @ NI
D M
i Screw Weight
Drive Model W1l (mm) | W(mm) | Hl (mm) | H (mm) D (mm) . .
Specifications (KG)
T1R8/T3R0/T4R0 32 42 161 170 170 M4 1
T4R5/T5R5/T7R5 40 50 161 170 170 M4 13
T10R/T13R 64 80 186 195 182 M4 2.1
F4ARO/ F6R5/ F8R5/ F12R 64 80 186 195 182 M4 21
F17R/F22R/F27R 70 95 263 276 227 M4 49
F38R/F52R/F62R 100 150 410 426 250 M6 12.7

(4) Motor Dimensions

M4-6H 12
n
(=

Flange 60
g ; WHQW
220 5| &
g |
Al |
30 7.5 L+1
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M5-6H 15 Z%é
Flange 80 21.

O}

2
194
oo
= HI,, ,,,,,,,,,, I I |
25
3/ 3 —
3 \
35 L+]1 80
M6-6H 20 —§
§4 5 H 45°
Flange 130 ' L
= — B4 90
24.8x2 / ’ﬁ
o @) CD
sl 25 L < | / 145
- N[ ‘ = =1 / \
— | | v |
0 — = i C%U
©
= s g == =)
S/ 14 S ——
57 L+1 130
10-H 4 So
I 180 38 \M8-6H 25 %
ange %/ o
9¢ %015 — = L
320 : )
3 2571 /
|y =50 % 2 Yy, \
S =l = g |
: e
39.5 = /
I=———
— /Kg{
65 L+1 T
3.4 Inspection after Installation
S/N Content Confirm
1 Check if power input terminals (L1, L2, L3) are connected correctly 0
2 Check if P+, D, C, and PN are connected correctly 0
3 Check if the phase sequence of the servo drive output terminals (U, V, W) is consistent with
that of servo motor cable (U, V, W) O
4 Confirm that servo drive power input terminals (L1, L2, L3) and main circuit output
terminals (U, V, W) are not short-circuited U
5 Ensure that the encoder is correctly wired and operating 0O
6 Ensure no oil, water, or foreign contaminants inside the motor socket or at the motor
installation location, otherwise it may cause short circuits U

Sy’
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Ensure that motor casing is grounded, and the ground wire is always connected to earth 0

St
Simphoenix



26

Chapter 4 Electrical Design Guide

4.1

Chapter 4 Electrical Design Guidelines

Wiring Precautions

/A

Danger

After the power is turned off, high voltage may still remain inside the servo drive. Do not touch the power terminals. Inspection
operations can only be performed after confirming that the CHARGE indicator light has extinguished.

Confirm that the phase sequence wiring of the U, V, W terminals of the servo motor is correct. Incorrect wiring may cause the
motor to not rotate or to run away.

Do not connect the input power cable to the output terminals U, V, W, otherwise it will damage the servo drive.

Ensure reliable grounding of the servo drive and motor, otherwise there is a risk of electric shock.

N

Attention

When an external braking resistor is used, it should be connected to the P+ and C terminals (at this time, P+ and D terminals
must be open-circuited). If the internal braking resistor is used, P+ and D terminals should be short-circuited (at this time, P+
and C terminals must be open-circuited).

Neither run power cables and signal lines through the same conduit, nor bundle them together. When wiring, power cables and
signal lines should be separated by at least 30cm, otherwise it may lead to malfunctions.

Do not frequently turn the power ON/OFF. If repeated continuous ON/OFF of power is necessary, limit it to less than once per
minute. Because the power section of the servo drive contains large capacitors, a large charging current will flow when power
is turned ON (the charging time is several hundred milliseconds). Therefore, frequently turning ON/OFF of power will cause
performance degradation of the main circuit components inside the servo drive.

The maximum wiring length for input/output signal cables is 3m, and the maximum length for main circuit cables and encoder
cables is 30m. Please use twisted-pair and shielded signal lines with isolated grounding.

Please use thick wire for grounding cables (2.0mm? or larger) whenever possible.

If the servo motor and mechanical system are insulated from each other, please ground the servo motor directly.

Control & Signal Power Cable 400v AC 24V DC Control & Signal Power Cable
Cables Cables

N\ " Nl |/

AN

/
7
AN

/
7

=5 = ,/
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4.2 Main Circuit Terminals and Wiring

4.2.1 Main Circuit Terminals

Symbol Name Drive Model Function and Connection
L1 T1R8/T3R0/T4R0 | Single-phase AC220V power input (no L3 terminal)
Main Circuit Power Input 3 B
L2 Terminal T5R5~T13R Single-phase/three-phase AC220V power input
(L3) F4R0-F62R Three-phase AC 380V Power Input
Internal braking: None
T1RS8/T3R0O . . .
External braking: Braking resistor between P+ and C
Internal braking: 50Q,50W
T4RO
External braking: Braking resistor between P+ and C
P+ —
External Braking Resistor Internal braking: Optional
D Connection Terminals T5R5~T13R Short-circuit between P+ and D
C F4R0-F27R External braking: Connect braking resistor between
P+ and C, and open circuit between P+ and D
Internal braking: None
F38R-F62R External braking: Connect braking resistor between
P+ and C, and open circuit between P+ and D
U
v Motor Connection Power cable connection terminals of the servo drive, connected to the
Terminals U/V/W phases of the motor, respectively
W
P+ Common DC Bus Common DC bus terminals of the servo drive, used for common bus when
PN Terminals multiple drives are connected in parallel
By default, N1 and N2 are short-circuited. When high-order harmonics of
N1 External Reactor o
5 Terminals the power supply need to be suppressed, remove the short-circuit between
N N1 and N2 and connect an external DC reactor
h inal of th 1 h
PE Ground Terminal Conr.lect to the ground terminal of the power supply and the ground
terminal of the motor

4.2.2 Main Circuit Cable Diameter Specifications

Power Input Motor Connection Braking Resistor Protective
Drive Model Cable Cable Connection Cable Earth Wire
L1/L2/L3 U/VIW P+/D/C PE
CD300E-T1R8 0.50 mm? 0.50 mm? 0.50 mm? 0.50 mm?
CD300E -T3R0 0.50 mm? 0.50 mm? 0.50 mm? 0.50 mm?
CD300E -T4R0/T4R5 0.75 mm? 0.75 mm? 0.75 mm? 0.75 mm?
CD300E -T5R5/T7R5 0.75 mm? 0.75 mm? 0.75 mm? 0.75 mm?
CD300E -T10R/T13R 1.5 mm? 1.5 mm? 1.5 mm? 1.5 mm?
CD300E -F4R0 1.5 mm? 1.5 mm? 1.5 mm? 1.5 mm?
CD300E -F6R5 1.5 mm? 1.5 mm? 1.5 mm? 1.5 mm?
CD300E -F8R5 1.5 mm? 1.5 mm? 1.5 mm? 1.5 mm?
CD300E -F12R 1.5 mm? 1.5 mm? 1.5 mm? 1.5 mm?
CD300E -F17R 4.0mm? 4.0mm? 4.0mm? 4.0mm?
CD300E -F22R 4.0mm? 4.0mm? 4.0mm? 4.0mm?
CD300E -F27R 4.0mm? 4.0mm? 4.0mm? 4.0mm?
CD300E -F38R 6.0mm2 6.0mm?2 6.0mm?2 6.0mm2
CD300E -F52R 10.0mm2 10.0mm2 10.0mm2 10.0mm2
CD300E -F62R 16.0mm2 16.0mm2 16.0mm2 16.0mm2

—
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4.2.3 Single-Phase 220V Wiring ( TLR8/T3R0/T4R0 )

Note 1* :
Note 2* :

Note 3* :

Note 4* :

Single-phase AC220V
0

Circuit Breaker Debugging Software Interface

Protects power cables by
cutting off the circuit
in case of overcurrent.

CN4

EMI Filter
Installed to suppress

I<?r>1<‘teesr‘nal noise from power Top View
Bthercaf~
Power on [\ l_\i
Button e A D Communication Cable
Bunen KM [@:
e ¢ § s

Electromagnetic Contactor
Turns the servo power ON/OFF.
Note: Must be installed for

protecting against voltage spikes

Servo Control 26-Pin Cable
N1

R [ —

Servo Motor Encoder Gable

External Braking Resistor

A
Brake Power Supply
24V DC power source, B

used when the servo motor| o
is equipped with a brake.

Note 3*

Servo Motor Main Circuit Cable
Electromagnetic Contacto{ %ﬁ RLY4

Controls the brake
power ON/OFF

A surge suppressor must
be installed during use to
protect the circuit.

Note 4*

Servo Motor

e KM: Electromagnetic Contactor D: Freewheeling Diode  SA: Surge Suppressor
RLY2/RLY4: Relays  ASI: Alarm Status Indicator
T1R8/T3R0/T4R0 accepts single-phase AC 220V power input.
T1R8/T3RO0 has no internal braking resistor. Connect an external braking resistor between P+ and C
terminals.
The 24V DC brake power supply must be user-provided.Galvanically isolated from the control
signal power (12-24V).
Motor cable shield must terminate at the product’ s PE output terminal.
Main circuit PE input terminal must connect to the control cabinet’ s grounding busbar via a

protective earth conductor.

et

Simphoenix



Chapter 4 Electrical Design Guide 29

4.2.4 Single-Phase/Three-Phase 220V Wiring ( T4R5/T5R5/T7R5 )

Single-phase/Three-phase AC220V

Circuit Breaker
Protects power cables by
cutting off the circuit

in case of overcurrent.

Debugging Software Interface

ICN4

EMI Filter

Installed to suppress
external noise from power
lines.

Top View
Ethercaz~

= [
Stmphesabc

CO300E-T7/R5

Communication Cable

S I
el <

Electromagnetic Contactor
Turns the servo power ON/OFF.
Note: Must be installed for

protecting against voltage spikes -t
H(E trol 26-Pin Cable
) . *i
External Braking Resistor @ A El
-4 ElJ
Note 2* o
o) Servo Motor Encoder Cable
Brake Power Supply §ilE
24V DC power source, %
used when the servo motor o
is equipped with a brake. D
Note 3* Note 4*
Electromagnetic Contactor Servo Motor Main Circuit Cable
Controls the brake RLY4
power ON/OFF
A surge suppressor must
be installed during use to
protect the circuit.

Servo Motor

e KM: Electromagnetic Contactor  D: Freewheeling Diode  SA: Surge Suppressor
RLY2/RLY4: Relays  ASI: Alarm Status Indicator
Note 1* : T4R5/T5R5/T7R5 accepts either three-phase AC 220V or single-phase AC 220V power supply
Note 2* :  When using external braking resistor:Connect between P+ and C terminals, Meanwhile keep P+ and
D terminals open-circuit;
When no external braking resistor is used: Must short-circuit P+ and D terminals
Note 3* :  The 24V DC brake power supply must be user-provided. Galvanically isolated from the control
signal power (12-24V).
Note 4* :  Motor cable shield must terminate at the product’ s PE output terminal.
Main circuit PE input terminal must connect to the control cabinet’ s grounding busbar via a

protective earth conductor.
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4.2.5 Single-Phase/Three-Phase 220V Wiring ( TIOR/T13R )

Note 1* :
Note 2* :

Note 3* :

Note 4* :

Single-phase/Three-phase AC220V

Circuit Breaker
Protects power cables by
cutting off the circuit

in case of overcurrent.

Debugging Software Interface

d ==

EMI Filter

Installed to suppress
external noise from power
lines.

Top View
g O]
EthereaT~"
o [ ]

o
— Communication Cable

e[ <

Electromagnetic Contactor

X bz
Turns the servo power ON/OFF. % [Ew]
Note: Must be installed for =]
:
f
©

protecting against voltage spikes

Note 1* crane
l Servo Control 26-Pin Cable
External Braking Resistor @“
Sy o
1
¥ | =
] {D] ] —
g (=08
*
Brake Power Supply Note 2 @ Servo Motor Engoder Cable
24V DC power source,
used when the servo motor o]
g
[@@)
IR ETR -
—1— Note 4*

is equipped with a brake.

Note 3* | ©

[¢]

Electromagnetic Contactor
Controls the brake
power ON/OFF
A surge suppressor must
be installed during use to

protect the circuit.

o KM: Electromagnetic Contactor  D: Freewheeling Diode  SA: Surge Suppressor
RLY2/RLY4: Relays  ASI: Alarm Status Indicator
T10R~T13R accepts three-phase AC 380V power supply
When using external braking resistor:
Connect between P+ and C terminals, Meanwhile keep P+ and D terminals open-circuit;
When no external braking resistor is used: Must short-circuit P+ and D terminals
The 24V DC brake power supply must be user-provided. Galvanically isolated from the control
signal power (12-24V).
Motor cable shield must terminate at the product’ s PE output terminal.
Main circuit PE input terminal must connect to the control cabinet’ s grounding busbar via a

protective earth conductor.
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4.2.6 Three-Phase 380V Wiring ( FARO ~F12R )

Note 1* :
Note 2* :

Note 3* :

Note 4* :

Three-phase AC380

Circuit Breaker
Protects power cables by
cutting off the circuit

in case of overcurrent.

Debugging Software Interface

EMI Filter

Installed to suppress
external noise from power
lines.

Top View

0 e

EtherGATR~—

e |

CO300E-FORE

Communication Cable

L= <

Electromagnetic Contactor
Turns the servo power ON/OFF.
Note: Must be installed for

protecting against voltage spikes

Note 1* @) cHARGE

El Servo Control 26-Pin Cable
External Braking Resistor B}

]

Fh

o]y

E|J

g
B Note 2*

rake Power Supply o Servo Motor Encoder Cable

24V DC power source, v
used when the servo motor o
is equipped with a brake. O

Note 3*

Electromagnetic Contactor

Controls the brake
power ON/OFF

A surge suppressor must
be installed during use to
protect the circuit.

Servo Motor

o KM: Electromagnetic Contactor  D: Freewheeling Diode  SA: Surge Suppressor

RLY2/RLY4: Relays  ASI: Alarm Status Indicator
FAR0~F12R accepts three-phase AC 380V power supply
When using external braking resistor:

Connect between P+ and C terminals, Meanwhile keep P+ and D terminals open-circuit;

When no external braking resistor is used: Must short-circuit P+ and D terminals

The 24V DC brake power supply must be user-provided. Galvanically isolated from the control

signal power (12-24V).
Motor cable shield must terminate at the product’ s PE output terminal.

Main circuit PE input terminal must connect to the control cabinet’ s grounding busbar via a

protective earth conductor.

=i
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4.2.7 Three-Phase 380V Wiring ( FI7R~F27R )

Three-ph: AC380V i
ree-phase Debugging Software Interface

Circuit Breaker m
Protects power cables by e =
cutting off the circuit
in case of overcurrent.
Top View
EMI Filter
Installed to suppress O o
external noise from power Etiereaz

lines.

Communication Cable

i
o[ <

E:Servo Control 26-Pin Cable

Ea=

Servo Motor En¢oder Cable

Electromagnetic Contactor
Turns the servo power ON/OFF.
Note: Must be installed for
protecting against voltage spikes

© oweee

[L1]
Note 1*

L——asov ——

BEEEDEIECEEEIE]

External Braking Resistor l

Brake Power Supply
24V DC power source, =
used when the servo motor @
is equipped with a brake. A

Note 3*

Electromagnetic Contactor

Controls the brake
power ON/OFF

A surge suppressor must
be installed during use to
protect the circuit.

Servo Motor

KM: Electromagnetic Contactor  D: Freewheeling Diode  SA: Surge Suppressor
RLY2/RLY4: Relays  ASI: Alarm Status Indicator
Note 1* : F17R0~F27R accepts three-phase AC 380V power supply
Note 2* :  When using external braking resistor:
Connect between P+ and C terminals, Meanwhile keep P+ and D terminals open-circuit;
When no external braking resistor is used: Must short-circuit P+ and D terminals
Note 3* :  The 24V DC brake power supply must be user-provided. Galvanically isolated from the control
signal power (12-24V).
Note 4* :  Motor cable shield must terminate at the product’ s PE output terminal.
Main circuit PE input terminal must connect to the control cabinet’ s grounding busbar via a
protective earth conductor.
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4.3 Control Circuit Wiring

External
CD300 servo drive DC 24V
24V

24V Internal
DC 24V supply

‘When the Upper Device is
an Optocoupler, must
Connect a Current-Limiting
Resistor

External
DC 24V

‘When the Upper Device is
a Relay, must Correctly
Connect a heel
Diode (Polarity Matters)

Digital

Dlgltal 0 t
Input utpy

Frequency _—
Division
SD+.23 Secondary Output
22  Encoder ]
N Communication
sv_EC, | 5V 15 Input ||
OV_EC oV Selectable Output: -
.Extemal Frequency Division Shielding
Displacement ‘ FCLA+ or Full-closed-loop External
Senspor A | Faa 5V or 24V
f FCLB+.og ABZ-type Full-closed-loop “
\ / FOLB- Encoder Input (Optional) 13pzo c [ [ \1 y
Lz 19 e e aemine ot 4@ COM / (
= / FCLZ- .10 Z-phase Open-collector J . %
\/ Shiclding Output Shil din% ov

Note:
[1] Internal 24V Power Supply Specifications:
Voltage Range: 20V~28V DC,
Maximum Current: 100mA
[2] Pulse Signal Wiring Requirements:
Cable Type: Twisted-pair shielded cable
Shielding: Shield layer must be connected to PE at both ends
DGND must be reliably connected to the host controller’s signal ground
[3] DO (Digital Output) Power Supply:
User-provided power supply range: 5V~24V DC
DO Port Limits:  Max Voltage: 30V DC,
Max Current: 50mA.
[4] Frequency Division Output Wiring Requirements:
Cable Type: Twisted-pair shielded cable
Shielding: Shield layer must be connected to PE at both ends

DGND must be reliably connected to the host controller’s signal ground

—
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4.3.1 Digital Input (DI)
(1) DI Terminal Pin Definition

The digital input interface of the servo drive adopts a bidirectional optocoupler design, allowing users to connect via relays or open

collector transistors. When connecting with relays, please select relays for small currents, otherwise it may result in poor contact or

failure of the circuit to conduct.

Note:

1. When using an external power supply, disconnect 24V from the DI_P terminal

2. Mixing PNP and NPN inputs between multiple DI terminals is not supported

3. Do not reuse functions for different DI terminals

Signal Name Pin Number Default Function
DIl 18 Servo Enable
DI2 26 Fault Reset
DI3 17 Positive Limit
Digital
gita DI4 25 Negative Limit
Input
DI5 16 Origin Signal
DI6 24 Start Origin Search
DI P 9 Digital Input Common Terminal
P +24V 8
ower Internal 24V Power Supply
Supply COM 7
(2) Digital Input (DI) Function Definition Table
S/N Function Function Description Remarks
0 No Function
. Only when there i fault it
1 Servo Enable Control the servo to enter the running or standby status Ty waen thete 15 no fautt cat 1
be enabled
Control the servo to switch back to the ready status from | Before resetting, please ensure that
2 Fault Reset
fault status the fault has been cleared
3 Position Table Index 0 . .
s In PP mode, for position table mode task index Position table mode requires at
4 Position Table Index 1 . T, P least one input terminal function
. selection, the index value composed of the states of o
5 Position Table Index 2 .. . configured as "Position Table
— "Position Table Index 0-4" selects the starting sequence Index”. "Index 31" is a special
6 Position Table Index 3 number for position table execution tasks functio'n confieuration P
7 Position Table Index 4 g
ing Mode I Th i i
8 Operating Mode Index 0 The index value composed of the states of "Operating ¢ corresp_ondl_ng operating mo@e
i Mode Index 0/1" selects the servo operating mode for DI terminal input can be set via
9 Operating Mode Index 1 p g "DIN Operating Mode 0-4"
10 Gain Index 0 Each gain group parameter
includes: position loop bandwidth,
The index value composed of the states of "Gain Index | speed loop proportional gain, speed
11 Gain Index 1 0/1" selects the internal gain group loop integral gain, speed loop
integral limit, and speed loop
PDFF coeftficient
12 Integral Clear Clear "Speed Loop Integral Output” to zero.
13 Positive Limit P(.)smv.e limit switch input, "----PL" is displayed after | To prevent .ac01dents. cau.sed by
triggering abnormal signal triggering or
broken wires, use "normally closed
limi ch . Wi disol " contacts" for limit switches.
14 Negative Limit Reverse limit switch input, "nL----" is displayed after Positive and  negative limit

triggering

functions are invalid in torque
mode

Sy
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S/N Function Function Description Remarks
15 Origin Signal Origin mode home switch signal Home switch input
16 Start Origin Search Origin finding action trigger signal in origin mode
1 1
17 Command Reversal Reverse the command target Contro . oop coTnma_nd and
feedback in reverse direction
The emergency stop method can be
set via "Emergency Stop Option"
18 Emergency Stop Execute emergency stop action according to the set Wit.h some. err_lergency stop
method options, motion will resume after
the emergency stop  signal
disappears.
. . . Click "re-read data" to display dat
19 Trigger 0 Trigger oscilloscope data acquisition ¢ . re-rea a. a o 1.sp ay data
acquired at the trigger point
21 Condition 0 If both condition 0 and condition 1
are  Inactive, the execution
Judgment condition for the next index in position table | o qipo oo .
mode. Setting control register bit 9 and bit 10 to 1 . . .
. ... . . If condition 0 is active and
enables condition 0 and condition 1 inputs, respectively. .. . .
. . . condition 1 is inactive, the
22 Condition 1 When both are active, bit 11 can select the execution . . .

. .. .. . execution condition is condition 0;
logic as condition 0 | condition 1 (bit 12 set to 0), or - o }
condition 0 & condition 1 (bit 12 set to 1) If condition 0 is inactive and

condition 1 is active, the execution
condition is condition 1.
Set "Control Word 6040" bit 8 to 1.

23 Pause Pause command execution in PV and PP modes After release, incomplete
commands will continue to execute

25 Activate Position Table Run the position table task
After running the current index, the
entire position table running ends.

26 Interrupt Position Table Interrupt the position table running The position table will rerun from
the beginning after the next
activation
After running the current index, the

. . . t ind ill , and

27 | Pause Position Table Pause the position table running fex .m x V.Vl pause, afl .resum.e
running until the pause signal is
cleared

28 Probe 1 The probe function can record the position and time

information of the rising and falling edges of the probe | Probe enable and trigger methods
29 Probe 2 signal when triggered, and can also record the number of | are configured via "Probe Settings"
triggers
Full/Half Closed-1
30 " . 2.1 osed-loop Enables full closed-loop control
Switching
31 Pulse input disable Ignores all received pulse commands when active

(3) DI Terminal Wiring Usage

It is recommended to use shielded cables for control cables, and the shield layer should be reliably connected to the drive enclosure

S
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(E) using a 360° circumferential connection for better EMC anti-interference performance.

Connection Guide for Relay Output from Host Controller

Taking DI1 as an example, various wiring methods are as follows. The interface circuits for DI1 to DI6 are identical.

Internal DC 24V
i DC24V il DC24V e
+24v | 8 8 +24v| 8
DILP |9 DIP |9 DP9
=
4,4K 4,4K s 44K by C
N 18 C o1 18 = m |18
| Relay | Relay |
coM 7 7 7
- | "~ X
Relay gy &
Digital input wiring diagram when the host device is a relay output
@ Host device is NPN open collector output:
Internal DC 24V External DC 24V
+24V +24V
—_ DC24V —_
+24V 8 8
DI_P 9 DI_P 9
T s . 44K g

DIl 18 4= b |18 4=

NPN| COM 7 NPN 7

— 3 <+
ov
Digital input wiring diagram when the host device is an open collector (NPN) output
@® Host device is PNP open collector output:

External DC 24V

Internal DC 24V

+24V
+24V 8
DI_P 9
—o———
44K
PNP 2 =
o 18
COM 7
\1-

[Not using single power supply|

External DC 24V

124y
DC24V
8
pip |9
—
PNP 44K
DIt 18 =
7
(s
% +

Digital input wiring diagram when the upper device is an open collector (PNP) output

o
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4.3.3 Digital Output DO

The digital output interface of the CD300E servo drive adopts a differential output design.

Note:

1. The maximum allowed voltage for the output transistor of the servo drive is DC28V.

2. The maximum allowed current for the digital output transistor of the servo drive is DCS50mA.

(1) DO Terminal Pin Definition

Signal Name Pin Number Function
DO1- 1
Brake control
DO1+ 2
DO2- 3
o Servo Fault
Digital DO2+ 4
Output DO3- 5
Target position (speed) reached
DO3+ 6 &P (speed)
COM 7
Internal 24V Power Supply
+24V 8
(2) Digital Output (DO) Function Definition Table
S/N Function Function Description Remarks
0 No Function No Function
1 Ready Servo ready, no fault
2 Fault Servo fault alarm output
3 Target Reached Reached the set target position or target speed Output after the servo is enabled
4 Speed Saturation Speed reaches or exceeds "Maximum Speed Command" The position mode is active
. Current reaches or exceeds "Current Command Limit
5 | Current Saturation "
Value
. Ind dent of bl
6 Motor Zero Speed The motor speed is zero ndependent ot - servo - enable
status
7 Brake Control Brake control output after servo enable
8 Dynamic Braking Bus voltage exceeds "Braking Point" The braking resistor is working
9 Z Signal Motor encoder Z signal output
Th HM M 1 "o
10 | Motor Overspeed e motor speed exceeds "Maximum Speed Setting" in
torque mode
11 | Enabling The servo is in enable status
12 | In Limit The servo is in the positive/negative limit status of
software/hardware
13 | Origin Found Origin finding completed in origin mode Origin mode active
14 | Origin Search Origin finding action in progress in origin mode Origin mode active
18 | Current Reached The current is greater than "Current Comparison Value"

=4
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(3) DO Terminal Wiring Usage

Taking DO1 as an example, various wiring methods are as follows. The interface circuits for DO1 to DO3 are identical.

o Host device is relay input:

Internal DT 24V External DC 24V
+24Y +24Y +24Y
CD300 | 8 padv CD300 8
| Rel
2 |oome @E o 2 |po B oy
NPN: 1 |Do1- w‘# 1 |pm-
7 | com 7
¥ ] o
ov
Correct wiring when digital output terminal connects to a relay
Internal DC 24V Eleniat 24V
+24Y +24V +24\
‘ B |[+24V ‘ B8
€D300

CD300

Freswhesting Diode

DO1+
Polarity Reversed N 1 |pOi-
7 | com 7
: X 71~ X
o

Incorrect wiring when digital output terminal connects to a relay

o Host device is optocoupler input:

Internal DC 24V

External DC 24V
+24V +24v +24V
B [r24v g I
€D300 —|_ 2V ER €D300 -L
[FE [FE
2 |poi+ 2 |poi+

Npﬁ 1 | DOi- Npﬁ
7 | coM 7
F—li -
g o

Correct wiring when digital output terminal connects to an optocoupler

oOt-

Internal DC 24V External DC 24V
24V Without Current- | +24V +24' :‘I"':"_M c"r_mf'

—— |umiting Resistor
T Limiting Resistor

f L
8 H24v 3]
- CD300 CD

2 |poi+ UE‘;C I};C

2 |Doi+
N;l% 1 |Doi- NP-g
7 | cOM 7
-
s » o« X

S
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Incorrect wiring when digital output terminal connects to an optocoupler
4.3.4 Full-closed loop/Frequency Division Output (Expandable)
The encoder frequency division output signal of the drive is a differential signal, typically used as a position feedback signal when

the host device performs position control. On the host device side, please use a differential receiving circuit.

Note:

1. The maximum allowed voltage for the internal output circuit of the servo drive is DC28V.

2. The maximum allowed current for the internal output circuit of the servo drive is DC20mA.

Signal Name Pin Number Function
SD+ 23 . Expandable communication type full-closed loop
Secondary encoder communication input .
SD- 22 function
5V 15 .
oV " Secondary encoder 5V power supply Maximum output current 150mA
Full-closed
A+/PAO+ 21 A, Secondary encoder pulse A input PAO,
loop L .
A-/PAO- 12 A-phase frequency division output signal
/Frequency , .
division B+/PBO+ 20 B, Secondary encoder pulse B input PBO, Expandable ABZ type full-closed loop function
output B-/PBO- 11 B-phase frequency division output signal Expandable frequency division output function
Z+/PZO+ 19 Z, Secondary encoder pulse Z input PZO, But only one of the two can be selected
7-/PZO- 10 Z-phase frequency division output signal
PZ OC 13 Z-phase frequency division open collector output
PE Casing Shielding layer

Controler Servo Controler

7

FZl=

_____ vi i

] ov i GND

” ITPE ; .
Optocoupler Reception

— I
= S
) ]
= o
O e}

bt

T PE

Differential Reception

Encoder frequency division output wired to host device

Additionally, the Z-phase of the encoder frequency division output signal provides an open collector output signal, which can serve
as a feedback signal when the servo drive and the higher-level device form a position control system. On the higher-level device side,

please use an optocoupler circuit, relay circuit, or bus receiver circuit to receive it.

DCHY~24V

Serv
ervo _ ;E

Host Device

Sy
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Encoder (open collector output) wired to host device
4.3.5 Communication Interface Wiring

(1) EtherCAT communication connection
EtherCAT bus communication supports cascading. CN3-IN connects to the output of the PLC/controller or the CN3-OUT of the
previous drive; CN3-OUT connects to the CN3-IN of the next drive.

Master Slave 1

L, Bl

wW=20)
wWZ0)
w=0)
WZ0)

g [ XX NN N J
T

B

OUT

B

OuT

Communication Cable Description:
. Please use Cat5e shielded (100BASE-TX) network cables or high-strength shielded network cables. Connectors with
metal shielding layer are recommended to prevent signal interference.

. The maximum distance between two drives in a daisy-chain network is <30m.

(2) Communication Interface with Host Computer
As shown in the figure below, the communication interface CN4 on the top of the servo drive allows connecting the drive to the
dedicated debugging tool X Servo Configurator for operations such as parameter setting & monitoring, gain adjustment,

troubleshooting, and firmware upgrades.

PC:X Servo Configurator

—
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4.4 Anti-Interference Measures

As a key component of motion control systems, servo drives have high requirements for anti-interference. Variations in peripheral

wiring and grounding methods for servo drives may lead to noise affecting the normal operation of the system. Therefore, correct

grounding methods and wiring procedures must be adopted.
Grounding Procedures

To prevent potential electromagnetic interference problems, please ground according to the following methods:

Always use a single-point grounding method, ensuring that the protective earth (PE) conductor has sufficient conductivity and
complies with local regulatory requirements.

When multiple units are connected in parallel, connect the PE cable from the input power supply to the grounding copper bar of
the control cabinet, and connect the grounding terminal of the drive to the copper bar inside the control cabinet via a protective
earth conductor. The grounding copper bar of the control cabinet should then be connected to the metal enclosure of the control
cabinet.

When the servo motor is grounded mechanically, switching interference currents may flow from the main circuit of the servo
unit through the parasitic capacitance of the servo motor. To prevent this phenomenon, ensure that the E terminal of the main
circuit cable connected to the servo motor is connected to the E grounding terminal of the servo unit. Additionally, the
grounding terminal must be grounded.

The shield wire of the encoder cable connected to the servo motor must be connected to the plug housing (casing).

If input/output signal cables are susceptible to noise interference, use a 360° grounding method for the shield at the cable entry
point to reduce electromagnetic radiation and interference.

If the main circuit cable of the servo motor is encased in a metal conduit, ensure single-point grounding for both the metal
conduit and the grounding box.

When installing inside the control cabinet, the cabinet should be divided into multiple EMC areas or separated into multiple
control cabinets based on the strength of interference sources:

e When using multiple control cabinets, they should be connected with grounding wires of at least 16mm? cross-sectional area
to achieve equipotential bonding between cabinets

Within a single control cabinet, equipment should be partitioned based on signal strength, and devices in different areas of the
control cabinet should be equipotentially bonded

All communication and signal cables routed out of the control cabinet must be properly shielded

L
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Chapter 5 Display and Operation

The CD300E can perform operations such as viewing and setting drive parameters, checking alarm information, monitoring
operating parameters, and adjusting servo parameters through the following two methods:
. Operation panel of the drive

. Host computer software X Servo Configurator (recommended)

5.1 Operation Panel

5.1.1 Front Panel Composition

The CD300E servo drive panel consists of a display (6-digit, 8-segment LED digital tube) and 5 buttons.

Front Panel Appearance Symbol Name Function
Menu/Setting Toggle
Mode Switch
MODE Button Exit current parameter/function operation,

and return to previous menu

Submenu toggle, increase value

A Up Button
High/low digit display toggle
OO00000 v Down Button Submenu toggle, decrease value
(N Y Y High/low digit display toggle

MODE A V <« SET Input digit (flashing) shift

<4 < Shift Button L
? ? Enter parameter monitoring menu
| | | | | Ml Enter next menu
MODE UP DOWNSHIFTSET SET OK Button Confirm input

Long press for fault reset

5.1.2 Panel Operation Process

The operation panel allows switching between basic modes, as well as status monitoring, parameter setting, and fault display, etc.

(1) Main Menu

When the drive is powered on, the display LEDs will light up fully for about two seconds. Then, if the drive has no abnormal alarms,
it will enter the main menu; otherwise, it will display the corresponding abnormal alarm code. This menu has 4 states.

1. Normal State

The factory default display is the current speed. The content displayed in this state is defined in the FOO7 group. You can also enter
the Jog and constant display interface using the " A+SET" shortcut key, then scroll up to Pr7.01 to set the constant display content.

2. Drive Fault Display State. Highest priority

Once the drive experiences a fatal fault, when the drive transitions from a non-fault state to a fault state, it will directly jump to the
fault display state, regardless of the current display state. Faults are displayed in the format 'Er.XXXX' accompanied by 650ms
flashing. After troubleshooting the fault, long-press "SET" for about 3 seconds in the fault state to perform a control word "0x86"
operation, i.e., attempt a fault reset.

3. Warning Display State

The warning state is superimposed on the normal state, displaying "AL.00XX" and flashing. It flashes once every 350ms, for a total
of three flashes, then displays the normal screen for about 10 seconds. In the warning state, press "SET" to enter the warning clear
interface, displaying "CLrUU". At this point, pressing "SET" will attempt to clear the warning. Warnings caused by low battery
power of encoder will cause the digital tube to alternately flash 3 times with a 200ms interval. Other warnings will clear
automatically.

4. Status Monitoring

From the main menu, press the "€ €4" key to enter the status monitoring menu bar. The displayed parameters can be used to monitor

R = ,/
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the operating status of the servo drive. Specific explanations for monitoring display are as follows:

Display Description Remarks
The leftmost digital tube displays a number
3 d S 8 8 Speed 500 r/m corresponding to different monitoring
values, which corresponds to the constantly | Monitored parameter
displayed parameter monitoring setting corresponding value
S d - 5 S 3 Speed -500 r/m 0: Speed
The second digital tube from the left | 1: Bus voltage
" N — d%splays "d",. 1nd1cat.1ng that the par-ameter I | 2: Drive temperature
Speed -1500 r/m displayed in decimal; displaying "H" 1 inal
o d rauu indicates that the parameter is displayed in 3: Input termln.a status
hexadecimal 4: Output terminal status
5: Drive load rate
l'd 3 E 88 Bus voltage 320.8V )
If the displayed value is negative, a "dot" 6: Motor load rate
lights up directly next to the highest digit, or | Other monitoring parameters
o in the lower right corner of the second | can be extended
3 H 3 DIL, DI2 with input digital tube from the left if the value
exceeds four digits
(2) Primary Menu

From the main menu, press the "MODE" key to enter the primary submenu. Use "A" or "V¥" to cycle through the primary submenu.

After switching to the desired primary submenu, press "SET" to enter the secondary submenu. Press "MODE" in the primary menu to

return to the main menu.

. Use the "A+SET" key to directly switch to the "Jog and Constant Display Setting Parameter Group". Note that pressing the
" A" key in the Jog interface can switch to the corresponding Jog speed settings.

. Use the "V+SET" key to directly switch to the "Auto-tuning Parameter Group", Pr6.05 is displayed, allowing quick access to

offline inertia measurement The operation process is as follows:

= ,)J’
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Power on

{All segments of the digital display }
s.

light up for approximately 2 second:

Primary Menu Secondary Menu
| MooE SET.
0 > 8 8 “ P 171 71| FOO1Control Loop Parameter
MODE 'MIODE r Uy
Main Menu @ v

M | SER
UuUC o P

v
Fac3ke] P
A4

Chn SET, nn .
l' oy Sone P 't L“ FOO04DI Configuration

A4

SET, .
S '5' S e P r 5 11| FOO5DO Configuration

IRV 4

Ar SEL, £ 17| FOO6Auto-Tuning and
F uu 5 MODE P rauvu Real-time Function Settings
JLw

-
y
c3

3 FOO2Motor Parameter

3 FOO3Drive Configuration

C nn 0 SEL 71 M| FO07Jog and Constant
MUY "Toe P rwu Display Settings
Vv
nn SEL, nn iti i
oo 8 — P'. HU 0 FOO8Position Table Function

IS A

F ﬂ 3 9 SEL, P r 9 71171 FOO9Homing Configuration

MODE uy
JLw
cAN SET_ .
ruu H N oDE P‘- H::,'B FOOAAuxiliary Parameters
JLw
SET_ -==
ic Lrl'::l. b TIODE SE :‘8!:’8 FOObHistorical Error Display
JLw
SET_ .
F 8 B :: o P r L- '5' B FOOCTuning parameters

v

F B '53 ‘;ZEE P r d 3 B FOOD Gantry synchronization
parameters

(3) Secondary Menu

The secondary submenu corresponds to the parameter list of the primary menu, displayed as "PrX.xx". Where, "X" represents the
group, "xx" represents the parameter number in the current parameter group, and "." indicates the editable parameter.

When entering the secondary menu, the rightmost digital tube will flash. The flashing cursor can be moved using the " € «€" key. If the
cursor is on the units digit, pressing "A" or "V¥" keys will cycle through all members of the current group. If the cursor is on the tens

digit, pressing "A" or "¥" keys will limit the display content to the valid range of the current group and will not cycle.

= o
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5.1.3 Parameter Display Description

Display

Description

Remarks

ke
J
'

The leftmost digital tube displays "H", indicating that the
parameter is displayed in hexadecimal

g

The two leftmost digital tubes display "HH", indicating that
the higher 16 bits of a 32-bit data are displayed

C2 S| 2

X || =
(o 1 ]
||| =2
Ca | S2

The two leftmost digital tubes display "HL", indicating that
the lower 16 bits of a 32-bit data are displayed

Hexadecimal Data Display

When displaying 32-bit data,

by default, the lower 16 bits are
displayed first, by switching with "A"
or "Vv" keys

32-bit data will be split into higher 5 bits and lower 5 bits

]
c3
c3
c3
c2
C

The bottommost segment of the leftmost digital tube for the
lower 5 bits lights up

] .. Decimal Data Display
-1 The topmost segment of the leftmost digital tube for the ) ) o
higher 5 bits lights up If there is a negative sign, it is next to
the most significant digit. Switch

between higher and lower 5 bits with
"A" Or Hvll keys

M
r.'.
N
[
Y

The rigidity level parameter is displayed as "5tF-xx", where
"xx" is the rigidity level value. It needs to be directly
modified using the "A" or "V" keys, and will take effect
immediately.

Rigidity Level Adjustment

The range is from 0-31, and the rigidity
level must be adjusted step by step to
prevent control issues.

PPPP1 indicates that a position operation is about to be
performed. After pressing SET to enter, PP1.01 will be

In position table editing status, PPPPx

nen

ill be displayed, wh t
P P P P ; displayed. The first "1" indicates that the current edited Wit be disprayed, W. cre X represents
. . .. . the group. For details, please refer to
item is a position, and the "01" after it indicates that the .
L . 9.1.8 FOO8 Parameter Group Settings
first position is being edited, and so on
Once the drive experiences a fatal fault, it will directly
'} S 1 jump to the fault display state, regardless of the current .
Flash with a 650 1
E -1 J display state. The fault display format is "Er.XXXX", ashwith 8 650ms cycte
where "XXXX" is the alarm code
Flash 350ms, fi total of
H] o The warning state is superimposed on the normal state, thas f[).nce ev;lry i mls ’ otrha ot 01
N N | displaying "AL.00XX" and flashing fee fimes, Tien display the norma

screen for about 10 seconds

Note:
e Enable state: The dot on the rightmost digital tube continuously flashes

o When not in the main menu, a timeout counter starts. If no keyboard operation occurs within 30 seconds, it automatically returns to
the main menu

= ,)J’
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5.1.4 Parameter Setting Description

When entering the parameter editing state, it always starts from the lowest digit, and the edited position will flash rapidly

Display Description Remarks
- 8 3 '| Signed data, occ?.lpying- the Tight 4 digital tubes, and 8-bit Data Editing
the leftmost one is the sign bit When editing the sign bit
pressing "A" or " V" will
Finr o Unsigned data, occupying the right 3 digital tubes | toggle the sign between "-"
(YN when entering editing state and "0"

c

Signed data, fully occupying 6 digital tubes when
entering editing state, and the leftmost one is the sign

16-bit Data Editing

C2

=
g i |
(g I |
C2 ||| S22
g

|| =<
.-

editing state, and splitting into lower 16 bits and
higher 16 bits, without a sign bit. Each digit is
toggled between 0 and Fby "A" or "v"

Long press " €4 €" key to
toggle between lower 16
bits and higher 16 bits

000
bit When editing the sign bit,
pressing "A" or "V" will
mmnGan Unsigned data, occupying 5 digital tubes when toggle the 51gr}' b"etween -
g entering editing state and "0
Decimal
Signed data, occupying two screens when entering Display
=) nannrn editing state, and splitting into lower 5 bits and higher
ooyt 5 bits. The higher 5 bits will carry the sign bit on the 32-bit Data Editing
leftmost digital tube. When editing the lower 5 bits, Long press " € 4" key to
the leftmost digital tube will not enter the editing | toggle between lower five
i g flashing state. When editing the higher 5 bits, the bits and higher five bits
PR BN R | leftmost digital tube is the sign bit and also represents When editing the sign bit
the higher 5 bits, and will enter the editing state. e
pressing "A" or "V" will
toggle the sign bet -
=rmiririnr o Unsigned data, occupying two screens when entering oggie easriir,l,:f ween
I | editing state, and splitting into lower 5 bits and higher ) .
5 bits, without a sign bit. Therefore, the cursor will Ift-h-e entire Qata 1-s 9’
not move to the leftmost digital tube; the leftmost edltmg.the s.1gn bit is
o digital tube only displays a horizontal line indicating invalid
PR BN R | higher or lower 5 bits
16-bit data, when entering editing state, the leftmost
H 117 3 F digital tube displays "H". Parameter settings occupy 16-bit Data Editin
(A the right 4 digital tubes, and each digit is toggled g
between 0 and F by "A" or"V"
Hexadecimal
32-bit data, occupying two screens when entering 32-bit Data Editing Display

Note:

o After editing, press the "SET" key to modify the data. At this time, the data validity will be checked. If incorrect data is entered,
such as data exceeding the range, it will enter the abnormal parameter operation state, and after flashing "d Err" twice, it will return

to the parameter display state.

e [f correct data is entered, it will directly revert to the parameter display state. If the parameter is not editable, "ro" will be displayed
and flash twice, then it will revert to the parameter display state.

=4
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47

5.1.5 Parameter Setting Examples

(1) Restore Factory Settings

Restore Factory Settings Successfully

Returns HL0000, Then Restart the The last digit of the digital
Drive (Power Off/On or Set PrA.10) display is flashing.
Wy nnonlsthn nn ':Eu A Hy nonn
neuouuy L uuc 7 ooy
SET) (MODE
) | MORE £Enn s o~ 1nn Ll NN
Y NSooe U ooe rlUu ol 'L oY
Main Menu Primary Menu Secondary Menu
Alw
ChOnoLsES|l o_ogrn A\ o_0n
FUUnSooEl rr UJU‘v renoag
Auxiliary Parameters Secondary Menu Reboot
MODE1 LSET
SET nnnn | A annnnlse M
o . R NN | Ly L
After setting is completed, wait for 2
seconds to automatically return to the The last digit of the digital
top-level menu. The restart is now complete. display is flashing.
(2) Jog Mode Setting
Jog forward, 100 rpm
] 1
o oo
Hold 1 LRelease
1 |A-SCT ¢ lsen 1 M )SEL o_r
U ol JOJUURe APJoL
Main Menu Jog Mode Jog Mode Enable After recording positions
during both forward and
Rdcasc,ﬂ/ﬁom v reverse Jog operations,
press "SET" to enter Auto
1 _ 1mnn Jog mode, where the system
(N gy will move back and forth
7 00 between the automatically
og reverse, -1U0 rpm recorded positions.
(3) Change Operating Mode
pMODE Enn :A CRMNOLSEL] o_0nn
L == U Iy~ FUUn o] rrnug
Main Menu Primary Menu Auxiliary Parameters
viA
mmm o] SEL 0| 2ET o_0 130
L = oz o Aic

Parameter Editing Status Current Operating Mode Change Operating Mode

A (Profile Position Mode)
10707 J1| _SEL 3
(NENEN Do ) J
Change Operating Mode Operating Mode Changed
to Profile Velocity Mode Successfully

= o
=z
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(4) Motor Parameter Auto-tuning

n '+SET P _ — ‘-' L-' SET: ,-! SET_ '_! '_! '-!
Y [Tooe ! U J | Tooe ! 500 (AN
Main Menu Main Menu Default Value
A
SET
:_: Execute Inertia Self-Test. :-" :_" "
Auto-Return to Zero After Completion =

(5) Constant Monitoring Setting

Inertia Identifigation Completed
j MODE

Set "1" to execute Inertia Self-Test

A SET
Pr605| A Praos)e :

View Inertia Identification Results

JA

1:

identification successful

608

SET

MODE

66

Check Current Inertia Ratio

Current Inertia Ratio is 6.6

Constant monitoring display can be set by modifying Pr7.01. For example, to change the constant display from RPM speed to bus

voltage, follow these steps:

A

7 | MORE nn 2 MO0 ISR o N
] s vy Ig Uy IS0 ©r oy
Main Menu Primary Menu F007 Constant Display Configuration v1L A
M0 | _SEL M| 258 o_
MY NN MODBE U Io3E U | [N N |
Parameter edit mode active Default display was Constant Display Settings
J A RPM speed
9 0| sET 1 | MODE 330
R = Jcdo
Monitoring target changed to: Changed monitoring Return to top-level menu to
1:  Bus Voltage target Successfully check DC bus voltage
Current Reading: Bus
Voltage: 323.8V
No. Index H Parameter Name | Setting/Help Information Default Value Type | Validation
Pr7.01 310024 Constant : Display RPM speed 0 U8 | Immediate
Monitoring : Display bus voltage
Object

0

1

2: Display temperature

3: DIN final input signal

4: DOUT final output status
5: Drive load rate

6: Motor load rate

7

: Encoder single-turn
position (H)
8: Current display
Other monitoring
parameters are expandable.

- 2
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5.2 Software Overview

Communication Guide for CD200 Series Servo Drives with PC:

Please use the factory-provided USB/RS485 isolated converter for connection.

USB/RS48S isolated converter
The drive-side interface is Type-C port with RS485 communication support.

JUOO0 RO ' '

B1-B5 - -
C::::::D o - -
A7/B7 RS-

RS485-

A8-A12 - -
1

B8-B12

5.2.1 Software Installation

(1) X Servo Configurator Installation

1. Run the Installer

Locate the installation file X Servo Configurator Setup.exe.Double-click the file to launch the setup wizard. Then click “Next”.

Welcome to the X Servo

. Configurator Setup Wizard
4
\_ /A
e i :Q" The Setup Wizard will install ¥ Servo Configuratar on your
\ - computer, Click "Next to continue or "Cancal” to exit the Setup
\ - J Wizard.
=
LIS

Shack | Het> | Cancet

ot
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2.Installation Path Selection
Recommendation:Use the default installation path (C:\Program Files (x86)\X Servo Configurator\) for optimal compatibility and
stability.

¥ Servo Configurator Setup

Select Installation Folder

Py
This is the folder where X Servo Configurator will be installed. \

To install in this folder, click "Next". To install to a different folder, enter it below or click

"Browse".
Folder:
C:\Program Files (x86)\X Servo Configurator’, [ Browse... [
Advanced Installer
Cancel

< Back

After the installation is complete, click "Finish."

L-o' ¥ Servo Configurator Setup

i The X Servo Configurator
i ' Setup Wizard was
’ - interrupted

X Servo Configurator setup was interrupted. Your system has
not been modified. To install this program at a later time,
please run the installation again.

Click the "Finish" button to exit the Setup Wizard.

A shortcut will be created on the desktop automatically.

o

S
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(2) Installation of USB/485 Converter Driver

Double-click the "CH341SER.exe" file to start the installation, then click "Install".

| B e = %
Wahar el

FEAZ 1IN (1/1) - [CHIMSER. TNF

| n Sta !I | T -Ei:fiusn—semn CHane

|__ 82/11/2823, 3.8.20823.682

The driver installation is complete. Click "OK" to confirm.

A, isrem (o)
YishF 0L
TEIF INFSZ{F C1/1) 2 [CHIBISER . THF
23 U DriverSetup *
B.2023.02
||| @

# COK] |

5.2.2 Connection established.

Launch X Servo Configurator.

First of all, select the language: Navigate to the 'Tools' menu, then choose 'English' from the language dropdown options."

W X Servo Configurator
XHE EEC ¥AWED =YV IRI ®EH

~ L|-a e A EEEIGES laeel 100 &
2|0 2| | @ | 10]A

» e 7= v

English >

Locate the "Communication' option in the menu bar and click ""Communication Settings" to establish the connection.
In the "COM" dropdown, select "USB Serial Port" or click "Refresh" to auto-detect available ports.
Set the appropriate Baud Rate (default: *256000*%) and Communication ID (default: *127%).

Click "Open" to initiate the connection.

When the connection is established, the 'Communication Settings' button will turn green (as shown below). After the servo drive

successfully communicates with the host PC, click the button _]-——{‘-’J—[ to toggle (disable/enable) the connection."”

Sy
Simphoenix



52 Chapter 5 Display and Operation

 File Communication Driver Motor Tools WA SEIVG Lonnguraton
|%| H(]*ﬂ .> IOlEl L‘- E*Iqe ple _Sonmusicaion - Qriver hj.g}o: Ifors__g

ﬁ ‘Communication Settings ' = S . Rl
com |

CoM |COM5 'l cov [coms -] Py

Refresh — 22

Baud |15er|{='_‘ 'l

Baud 256000
coMID (127 %CLDSE
COMID |127 o 1 :
Axishum 1
Not Connected Connection established successfully.

‘When the connection is normal, the TX/RX indicators on the USB/485 converter will illuminate.

Data Communication LEDs (TX/RX

Indicators)

5.2.3 Software Function Overview

(1) Firmware Update(Drive Software Version Update)

Click Driver in the menu bar —Load Firmware to open the firmware update toolbar.

@ X Servo Configurator
File Communication  Driver  Motor Jools Help
Basic Operaticn é OFF Jml ‘l
Control Loops 3
Digital 10 Functions
Control Modes >
Object Dictionary
coM coms Driver Configuration
ECAN Configuration »
Baud I_: 000
> Scope
COM ID |1;_- Advanced Tuner
= Error Display
Error History
Driver Properties
Load Firmware
(e -
NULL
Current FW CRC: 53009094 Software Version (D200 Release V1.00
Py 1 (NuLL
i Load Fie i
Download |
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Click "Load File" to select the new firmware file, then click "Download' and wait for the process to complete.

(Before performing the firmware update, please back up the parameters. Refer to the Batch Parameter Read/Write operation for

details.)

ﬁ Load Firmware

=

()

tthis is CD200 firmware,version release 1.00,date 20250606CRC:87EAB2FS.

Current FW CRC:

Load File

530D9C5%4

Software Version (D200 Release V1.00

06\CD200_ APP. V'100.5ervo

Current Software Version

New Firmware Load Path

Download

L~

Progress Bar

When the "Download Successful" window appears, go to the menu and select Driver — Drive Properties to verify whether the

— | “

R i
taud fhis & CD200 frmware,verson refease 1.00,date 20250606CRC:87EABZFS,

oM D

ixsMum | Cusrent AW CRC: 53000094 Software Verson (D200 Releasa V1.00

|Ex\My fies|\WaThat Fles\wp[724440760\FieStorage Fie\2035-
|B6\CD200_APP_V 100,580

Matice

1
e R

current version has been successfully updated.

I LONTIQurator

munication Driver

2

—
W Locad
!thS'SCC

Current

-

L

Motor Tools Help

Basic Operation

oo &)

Control Loops y
Digital 10 Functions

Control Modes »
Object Dictionary

Driver Configuration

ECAN Configuration > & Driver Property == o =
le 20250606CRC: .
Scope NUM|Index [Type |Name Walue| Unit
Advanced Tuner 0 00000 |uint32 | Device_Type 00020192 | HEX
¥ 00800 [String | Device_Name Simphoenix_Servo| String
Error Display 2 ol ng
f \Softwara Varsion &%&ﬁ%
Error History 3 [10§400 |String | Software_Yer €D200 Release V1.00 g
Driver Properties Jes\wo2444576| |4 | 2000 e syeramrrETsTeT TreUT L
0.servo 5 |20000C juintie |DC Bus V' 322.50]V
Load Firmware —

Downioad ]

After updating the software version, an Er.6301 alarm (Memory Fault) may occur. Click 'Restart’ °

resolve.

If the following status occurs after the update, a drive reset operation is required.

Sy
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Search the object dictionary at address 2500h-10h for the manufacturer password, input the default code 13141314

@ X Servo Configurator

ile Communication Driver Motor Tools Help
~ | - - E + Dictic
30| I I @ | 10|V | +| - Obiet®
= ModBusFz=
com |
CoM ICOMS v|
Baud [256000 ]
Index [Sub, | Name A | Search |] 2500 Search |
2500 101 |Comm Set.Record Ver [(ndex |[ s || Name | [ DataType | [ Attrbute
2500 |02 |Comm_Set.COB_ID -
2500 |03 |Comm_Set.Sync ID [ 2500 || 10 || FacloryPassword || Unsigned32 || RWL
2500 (04  |Comm_Set.Uartl Baud | value | Unit
2500 |05 |Comm_Set.Uart2 Baud [ 13141314 | DEC
2500 |06 |Comm_SetUartl Protoc|
2500 |07 |Comm Set.Uartl Trans; e e
2500 108 |Comm Set.Uart2 Protoc iHelp Information of:FactoryPasswerd
2500 |08 Comm_Set.Uart2_Transp
7500 |0A |Comm_SetUartl_SCEIT!
2500 |0B |Comm_SetUart2_SCBIT!
2500 |0C |Comm_Set.Com_ID
2500 |00 |Comm_Set.CAN_Baud_It
2500 |0E  |SmpleBaudCode
2500 |0OF Reserved
2500
2500 |11 Comm_Set.CRC16
4010 |01 ABase Hed_Version
2010 |02 |SpeedControiCirce
3010 |03 |CMD_P Rev
3010 |04 [Rpm_P_KHz
3010 |05 [AINO_Fun_Set
2010 |06 |AIN1_Fun_Set
2010 |07 |AIN_Speed_Coef
4010 |08 | AIN Current_Coef
3010 |09 |Hal_Inf Grp_ID
ann na MNET Mada s

15

15

17
2100 |18 FactoryRecord4
2100 (19 AgngCur
2100 (1A AgngCrmd
2100 (1B AgngFiag
2100 [1C AgngMiaxSec
2100 (1D Basic_Info.CRC 16
2100 [1E AC_Lost_Check Point
2100 [1F AC_Lost Chack
heRlaly o Enahlar™

Index |Sub. [ame A | Search || 2100 Search
2100 |05 |Basic Info.OV index || sw. || Name |[ DataType | [ Atmibute
2100 |07 |Basic_Info.BV f === = . =
2100 |08 |Basic_Info.lBV 2100 || 14 | [Basic_Info.DriveCode | [ Unsignedis || RWL
2100 |08 |Basic_info.Lv Vakie Linit
2100 DA |Basic_Info.OL_CUR 2004 DEC
2100 (08 |Basic_Info.0L_TIME
2100 [0C__|Basic_info.OT Jetusade: '
2100 0D lBasic Info.OT Clear Help Information of Basc_Info.DriveCode
2100 |0E |Basic_InfolT
2100 |0F _ |Basic Info.lT Cear
2100 |10 |Basic_Info.MFG
2100 |11 |Basic_Info.5N
2100 |12 |Basic_Info.License
13

=
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(2) Parameter configuration

1. Basic Parameter Settings

Access Parameter List:

Navigate to Driver — Basic Operation to open the list of commonly used configuration parameters.

Add Parameters:

Right-click anywhere in the table — Select "Add" to open the Object Dictionary.

Choose the desired parameters and double-click to add them to the Basic Operation table.

View Parameter Help:

Right-click on a parameter — Select "Help" to see detailed configuration instructions.

[nuM[index [Type [Hame Vauelunt |
609101 [unt32 | GearkiResolibon DEC
1 |609102 |umt3? | GearOutResokibon DEC
2 |eosz01 [umt3z [FEED PUL
3 609202 [unt32 [ShaftResoliton DEC
4 |606300 [nt32 | PosActul WORD.Lo DEC
5 |605400 [nt32 | PosActulbled. WORD.L PUIL
|8 506200 |int32  |Pos CMDGD62 PUL
|7__|606100 [nts MoadeD DEC
'8 |604100 [untis |DS402. Word HEX
o |3o0005|me32” [PIC Q OMD Ap
10_|300023 [nt32 £
11 [300225 [nt32 | SPEEDRPM_DISP
12 |607A00 |int32 TalEet Posh07A Li m PUL
13 [310008 [nt32 | Target _Posio L DEC
14 |60FF00 [nt3z | Twrpet_vebcoyeorr | Delete PULs
15 |606000 [ntS  |DS402.OperateMode | Help DEC
16_| 604000 [uinti6 | D5402.Control_Word Multhxds HEX
17_|608100 [uin32 | ProfeVelocty6081 e} PULSS
18 | 608300 |uint32 | ProfisACco083 PULfss
19608400 [umt32_|ProfeDeciad PULfss
20 300010 [ntl6 | CuCMD_A Ap
21 |30001E [nt32 | Curr_OMD_Q_IN Ap
22 |B07100 [ntl6 | Taget Tergue s
23 1607200 [ntl6 1Max_Torgue k.
34 |a01025 [nt16 | Cunr CMD_Limk A& Ap
25 _|300215 [int32 V. Ap
26 |200233 [nti6  |0BG Speed Ram o

Batch Parameter Read/Write Function

i i+
Click Tools — Read/Write Drive Configuration,or use the toolbar icons (Ih_lRead Parameters / \Et—‘Write Parameters)

Communication Driver Motor  Tools Help

L@J;ﬂ 3| e IO"'-'?‘E ROW Driver Configuration I
Io s emhemle el el Language > §
Write Sattngs to Driver | MSEH;E':;I\ Drfwer L

Open Lt Mo path

Jindex

Raad from
Driver

a—

|NLII

Save to Fie

T I |

Click open list, select the "##fi# %13 .cdo" file (C:\Program Files (x86)\X Servo Configurator)to load the drive parameter

configuration list, then click "Read Data" to obtain the drive configuration parameters.

Click Save File to generate a ".cdi" file. When you need to configure the same parameters to other drives, select Write Drive

Configuration, open the saved file, and click Write to Drive. After successful writing, click ""Save Data to EEPROM", then click

Reboot once to complete the data writing to the drive.

S
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(Note: Parameters Marked in red are currently not supported by the drive and can be ignored.)

Write Settings to Driver ] Read Settings from Driver T

C:\Program Files (xB6)\X Servo Configurator\default.cdi
Source Vale Check Value ~
Wire to Driver | F_-
Save in EEPROMl
Reboot | 6] 14000120 RPDO1 COBID
7| 14000208| RPDO1 TransType
8] 14010120 769 RPOO1 COBID
][ o[14010208 255 RPDOL TransType
10] 14020120 1025 RPDO1 COBID
11] 14020208] 255 RPDOL TransType
12| 14030120 1281 RPDO1 COBID
13[ 14030208] 255 RPDO1 TransType
14] 16000008 0 RPDO1 0D Num
15[ 16000120 1614807056 RPDO1_0D!1
16 16000220 1616804200 RPOOI_0DZ
17] 16000320 1618608160 RPDO1_OD3
18] 16000420 1622671376 RPDO1_OD4
19| 16000520 i RPDO1_DDS
20| 16000620 [i RPDO1_OD6
21| 16000720 i RPDO1_DD7
22| 16000820 [i RPDO1_DDE v

(3) Inertia Measurement

Click Driver — Control Modes — Auto-Tuning to open the motor parameter auto-tuning interface.

ngurztr =T
aticn | Oriver  Motor Tock bein

El(  Feopaton . %mlm!ﬂ

Conteol Loaps
Digital 10 Fuinetions

" r
B Dbject Dictionary. Bubve Tram Mods
Driver Configuration Aralog Speed Made T
ECAN Configuration ' Analog Torgus Mads uctie linets fato
Scope Homing Made

Achancad Tuner Auno Tuning

Torus_LFF B X i
et | inerte,_Nea_MoveO BI0jRounE
. — [uetis_|Loed_terta []
L L 3
Tl == =
SOFFQ0 [mt32 | Taiget, Velootybise L g‘:“ ﬂl.:
505000 |nte__| 402 Operatabods .EEL
SUS000 |untie | Ds403. Control_Want ) oot |
BOBLO0 | unt3z | Proflevelocky GOBL :'u‘:‘ Em z
S0B300 |unt3d | ProfleAccsoan 2 s i
505400 |unt3? | ProfleDechied = witis | O DET.
300010 | nt CurCHp, A E‘E b
300DLE | nt. Curr DMD § N
507100 |ntlé | Tager Torgus
507200 [nt1& |Wax Torue

By default, the rigidity level is used. Enter '1' in the inertia_measure field and press Enter to start motor inertia identification."

@ AutoTuring

NUM|Index |Type |Name Value|Unit
0 [401053 |untl6 |Inertis Rato 30|DEC
1 [401054 |uint32 |Koad 29100 DEC
2 |401055 Junt8  |StifNess 13| DEC
3 |401056 |unt8  |UseStifiess 1|DEC
4 (320015 |unt8  |Inertia_Measure 1| DEC
s sty 1

7 |300228 [untie |Kwi4] 28|DEC
8 [300229 [unt16 |K_FR[4] 256|DEC
9 |40101C |untl6 | Torque LPF BW 189.00{Hz
10 |320016 |unt8 |Inertia_Mea_MoveDist 0.30|Round
11 |310026 |unti6 [Load_Inertm 0jDEC
12 [310027 [unt16 |inerts Rstio 0|DEC
13 [310028 [int32 [Kload ofpec
14 [401061 |unt8  |OLSets 01|HEX
15 [320017 |unt32 |OnineKload 0|DEC
16 |320018 |uint16 |OnineXCoafP 0|DEC
17 (320019 |untl6 |OnineXCoefP 0]DEC
18 [32001F |inti6 |lgFrP 0|DEC
19 [320025 |inti6  |ioFi 0] DEC
20 [320026 |uinti6 |Onineloadinertia o|DEC
21 [320027 |int16 |OninelnertiaRatio 0}DEC

e
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After the measurement is completed, you may view parameters such as the current inertia ratio, torque inertia coefficient, and rigidity

level.

NUM|Index |Type |Name

401053 |uintl6 |Inertia_Ratio
401054 |uint32 |Kload

401055 |uint8 StiffNess
401056 |uint8 |UseStiffNess
320015 |uint8 Inertia_Measure

Fynnnn lineo CramDaribe

BN LTS S B =]

The measurement results are displayed in Object 3200h-0Dh.

No. Index Parameter Name Set/Display Value

0: Test not started or in progress
1: Success (updates rigidity list)
-1: Speed amplitude too small

Pr6.06 3200h-0Dh Inertia Measurement Results
-2: Current amplitude too small

-3: Inertia ratio exceeds 25:1

-4: Inertia ratio exceeds 40:1

(4) Test Run in Jog Mode

Jo
Click the menu bar button I—g‘ to open the Jog mode debugging interface.

) =]
Post ] |
Pos2 o
CurrentPos 51

= : =
|| 3og Mot running,Press to Start |

Note:Please reduce other forms when
using this form

The default speed for Jog mode is set to 100 rpm. The Jog mode speed can be adjusted by modifying Object 3100h-22h.

Index |Sub, |Hame ~ search

[ ]
3100 € DN Fun ndex | [ S | Hame | [ CotaTme | [ Atwbute
= [ ] [ e

3100 [oF  Jom Contral Ward

13100 (10 [Om_Coniol Werd Rool
Comm_Control_Word Ve |
[Pos_Table, Curr_Incex 100.00 [

imc A Offsst

ADC A Offest Macsus Addr: I

|Pla_POS_CMD s oh
ID!!I. PLL_Court
PUL_Counter_Lock
|Enches

Mgk, LIDID
| AxisError

f=4
8
slElEEREGIEE

T
HElwineREE

=
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Click "Jog not running, press to start" to enable Jog mode. Then, press the forward/reverse jog buttons to perform jog operation.

(& Jog

Jog forward

Posl 0

L Jog reverse

CurrentPos 51 tar .

.....

Jog Mot running,Press to Start |

Note:Please reduce other forms when
using this form

After both Position 1 and Position 2 data have been recorded, click the "Start Auto Jog" function to activate automatic reciprocating

movement of the motor between the preset Position 1 and Position 2 range.

w Jog =]
Posi 27879 i
Pos2 5172 i

TAUNYPUS™
CurrentPos 5999 Jog

Jog running,Press to Stop

Note:Please reduce other forms when
using this form

(5) Digital I/O Configuration

Click on Driver — Digital 10 functions or click the shortcut toolbar button I_o_ to open the Digital 1O Settings interface.

T Mode: This mode determines the form in which the input signal triggers. Options include Low (low-level trigger), High
(high-level trigger), Rise (rising-edge trigger), and Fall (falling-edge trigger).
Actual Input: Displays the real-time input status.
Level: Controls the switching of active-level logic.
Valid Input: The result of the combined action of simulation, actual input, and polarity.
® Indicates that the current state is inactive (logical state 0).

@ ndicates that the current state is active (logical state 1).

=4
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Simulated Input Button

Simulated Output Button

Filter Time Valid Input Mode Selection
gital 10 =T e ]
Digtal Input -
Num  Function = Real Polarity Internal
DM [Eabe | [Fign | ‘./j_,..———-’
DIMZ [ZResetFaut || [rise | ® ®
Digital Input Function Selection [ _ sy R o ] @ @
h DIN4 [1:Limit_N fron | e F @
DINS [T5:Home Signal frah | o ®
DIN6 [16:5tart Homing [Fgr | ® o
DIN7 [15:Quick Stop [ron | e FE e
DINg [26:Abort_PosTabid [ran | ® @
Digital Qutput
Mum  Function Puse Out Smuate Rea  Polarity
outi[tReady 20 (eve 3 @
ourfiE Foo | [ceve ®
outsfFiaimed [0 | [revel 3 @ Ly
Digital Output Function A/W pofhed 3 »
OUT6| 13:Home Found lﬁ Level 1 [ ] ﬂ
Selection ouT7fEMotor o Speed o e 3 ®
onmsfizratming || |m0 | || o
X

Valid Output Mode Selection

(6) Oscilloscope Function

Click Driver — Scope or click the shortcut toolbar button @Lo open the oscilloscope interface.

Zoom Depth:0;Time Grid: 99800us
Scope Mode:Normal

), 44501853125

m—

PHAAR

Simphoenix

;J \\\~
199600 399200 598800 798400 (us)
Sample Timams 32lH  CcH Object Value Unit  Hide [~ Smal Scale Y Offset Auto —Cursors
1o e [ | PBEE | cv fm e o e || XUXAR] w0
TrgSourceTrgOficet] 100 1 ¥ HI[iq o= o e | [oet +| . [Fotssomesaia ¢ [ =]
'{SPEEBRP‘M j 1 v [ |vel_Demands0s8 'l:_[ -195 !F‘LUS _?_jr [6.08+0 _L_.'.-I-IG?'?O.D B | 4 'u | X I 2 | L | ul:
TrigLeve @ >| @ [posacti.woro.ic v > [oec < [soeso ¢ i [frswro 1L 0] 5 “am T,
[ sofom =] st | Reread | export| import |6 sige | | | |
=
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Sampling Configuration

Parameter Description Example Value
Sampling Period =~ Minimum sampling interval: 62.5us (configurable in integer multiples)  62.5us x 4 =250us
Sample Count Total data points captured per trigger event 1024 points

Trigger Position Number of pre-trigger samples collected before trigger activation 300 points

Trigger Configuration

Trigger Source: You can select common trigger sources from the dropdown menu, or click the ">" button to choose from the object
dictionary.Like RPM Speed

Trigger Level: Trigger Comparison Value Setting,like 200 RPM

Trigger Edge:

b

.= Rising Edge (Trigger when value exceeding 200 RPM)

Il Falling Edge (Trigger when value falls below 200 RPM)

Note: Data acquisition initiates when trigger conditions are satisfied.
Multi-Channel Setup
e  Maximum Channels: 4 simultaneous inputs
e The total combined data width of all acquired signals must not exceed 64 bits, with a maximum of 32-bit data type
per individual channel.
You can select common trigger sources from the dropdown menu, or click the ">" button to choose from the object dictionary.

Acquisition Modes

Mode Functionality

v Single One-time capture per trigger

L _Slﬂgle\ Repeated capture while conditions persist
Display Controls

Zoom Functions:
Zoom Out: Right-click + drag upper-left
Zoom In: Right-click + drag lower-right

=Cursors

Cursor: Select the desired cursor by clicking @ @ .

Move the cursor: Move the mouse close to the cursor—when it turns red, hold down the left mouse button to drag it. The cursor

measurement data is displayed as follows.

r— Cursors

DAIXRI[ ] selon

1 X2 @ﬂﬁ § t
' Uni

| 258000 | 748000 | 490000 | us

B S S | S
[ 226.43"[ -23.48 |249.950| pm

Sy’

Simphdenix



Chapter 5 Display and Operation 61

‘Waveform Movement

Click and drag E:'ito horizontally scroll the zoomed-in waveform.

Export/Import
Export: Save sampled data as a .scope file.
Import: Load a .scope file to display its waveform.
Reload Data
Read the most recently collected data from the drive and regenerate the waveform for display.

Auto Mode

Auto

. v
I——i_ ’VThe oscilloscope automatically adjusts the scale and offset for optimal waveform display.

Auto
lL'_ ’7The waveform is displayed with fine scaling and follows the manually set Y-axis offset range.

Oscilloscope Mode
Import Mode (left diagram):
The oscilloscope is in read-only mode (displaying an imported waveform).Functional buttons are disabled.Click "Here" to return

to Normal Mode.

(T pe Z
W Scope ==
Zoom Deoth:0;Time Grid:S9800uS 2

Scope Mode: Import, Switch to Normal mode prfss Here

: '//"" 7 e

I;'! /__,_v‘x_f\._/--._.f—-._/\__.r"
.‘I
i
f
f
/
/
. — — ieesssaseon2
199600 359200 598500 758400 {us)

Sample Timelms 2| CH  CH Object value Unit  Hide [~ SmalScale ¥ Offset Auto -~ Cursars —

[N Samples [ 5% E A ™= =g Y e r|a | (X(X2][S5] selo

Trig Source Trig Offset]_100] 1 0.0 [ag ~]% 20602 | 1 |[0.0933044433¢ ¢ Y1llY2 [en ~]
e 27 [k <) [pees ¢ o fFis7me .-|;,"u l zsiluou | 7:;09 : 49%00 |uz::
Trig Leval F: | : le > fpec A [seese 1| [famewre 1] ¥i 2 ar Linit
Wif;—;l ‘ =Ry I E""‘"l lﬂthl_Sngle [ 2268 | -23.48 | 299960 | rom

=
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(7) Fault Display

®
Click Driver — Error Display, or select the Error Display button |;on the Quick Access Toolbar to open the Error Display

interface (as shown below). The displayed error messages can be used to diagnose and resolve faults.

i Error Dicplay =L
—Error_State

Mask State 00000

[T @ OverVoltage [T @ EtherCAT Error

T @ Undervoltage [T @ SAECRCEmor

I @ OveCurent r @ sAEimerEmor

T @ EnvironmentOverTemp [ @  SAEAutoTypeError

T @ EnironmentlowTemp [ @ SAEEpDataReadFail
T @ AbnormaMotonSettings|” @  SAEEpDataCRCFai
[T @ RegerResOverload [ @ SAEEpDataVerError
T @ PostionFolowEror [~ @ PosFbEror

I~ @ Driveroverload [T @ aphaseCurrSensarError
T @ MotorOverload [T @ BPhaseCurSensorError
T @ PuseCmdFregErr [T @ CommutateProcessError
- @ PuscFbFreqEr [] @ MotorWiringError

[T @ DiffQEDropped [ @ ExtendEror

T @ DiffHALLDropped [T @ Record_Error

I~ @ zPosEror [T @ Import_Protect

T @ HALStatesErmor [T @ MotorBlocked

Click Driver— Error history to view the most recent 8 fault records. A higher recorded fault count value indicates a more recent

occurrence time.

NUM|Index |Type |Mame
0 |403501 [uint32 |ErHistoryGroupl AXIC 0|DEC
1 |403601 |int32  |ErHistoryGroupl_OM 0|DEC
2 |403701 |uint32 |EmHETON/Groupl Ermill 25| DEC
3 |403801 |nt32 |ErHistoryGroupl Vok 154.20|V
4  [403901 |uint32 |EmHistoryGroupl Code¢ 00003220| HEX
5 |403A01 |int32  |ErHistoryGroupl_Curri 0.00]Ap
6 |403B01 |int32 EnHistoryGroupl_Tem 28.90|°C
7 |403C01 |uint32 |EnHistoryGroupl_MLo: [E3
8 |403001 [unt32 |ErtistoryGroupl DLoz o[
9 |403E01 |int32  |ErHistoryGroupl Spet 0.00{rpm
10 403502 |uint32 |ErHistoryGroup2_ AXID 0|DEC
11 |403602 |nt32 |ErHistoryGroup2 _OM 0|DEC
12 403702 |uint32 |ErHistoryGroup2_Errh 26|DEC
13 |403802 |int32  |EnHistoryGroup2_Vok 261.80|V
14_|403902 [uint32 |EmHistoryGroup2_Cods 00007510 HEX
15 [403A02 [Int32 | EmHistoryGroup2 Curre 0.00|Ap
16 |403B02 |int32 |ErHistoryGroup2_Tem| 30.40|°C
17 |403C02 |uint32 |ErHistoryGroup2_MLo: 0|%
18 |403D02 |uint32 |EnHstoryGroup2_DlLo: 0|%
19 |403E02 |int32 |ErHistoryGroup2 Spe: -12.00{pm
20 [403503 |uint32 |ErmHistoryGroup3 AXIC 0|DEC
21 |403603 |nt32 |ErHistoryGroup3 OM 0|DEC
22 1403703 {uint32 |EmHistoryGroupd_ErrNi 27|DEC
23 |403803 |int32 | EmHistoryGroup3_Vok 158.40|V
24 403603 |uint32 |ErHitoryGroup3_Code 00003220 HEX
25 |403A03 [int32 | EnHistoryGroup3_Curri 0.00)Ap
26 |402803 [nt32 | EmHistoryGroup3_Tem 30.40]°C
27_|203c03 [unt32[ErHscoryGroupa MLo: [ -
=
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(8) Homing Mode Configuration

Click Driver — Control Modes — Homing Definition, configure encoder index signals, home switches, and limit switches as

needed for homing triggers and reference signals.

For detailed application methods, see Section 8.3.7: Home Mode (HM) in the manual.

w Haming Definition o] & ==
Huming Trigger Configration
™ Lise the Index Signal =
§. b Macanicet et @ Positive Trig By Home Current
™ Use Limit Switch -
" Negative
= .“ff"hfm.s“":m ; e e [ Use the Index Signal after reverse
By SpecdMethod
S Actusl Home Method  © [i5 \Write Down
la Pl
|3soop  Pujs
15000 Pufs
200 rpm
[1000000 Pulls"2
beriition 200 %0
:pjmgm -]
| Home offest Method
| iu:“\un = tiome Offsat _3
| ome ging [oorey =]
o EmERES -
Description:
Method 35: Homing on the curment position
I method 35 the aurrent position is taken to be the home position.
Related Parameters:
No. Index Parameter Name Set/Display Value Unit | Type | Validation
This parameter allows the alignment of the
final origin position with the physical signal
Pr9.01 607C00 Homing offset PUL S32 Immediate
trigger point by applying a programmable
displacement value
A high-speed motion phase during homing
Pr9.03 609901 Homing Retract Speed PUL/s U32 Immediate
operations, used for coarse origin search.
A low-speed motion phase for precise origin
Pr9.04 609902 Homing Approach Speed PUL/s U32 Immediate
positioning
0: Disabled
Pr9.05 609903 Automatic Homing 1: On Power-Up U8 Reboot
2: On Origin Loss
The acceleration/deceleration rate applied
Pr9.06 609A00 Homing Acceleration rpss U32 Immediate
during homing search motions
The maximum motor current allowed
Pr9.07 609904 Homing Current Limit during mechanical limit-based origin 0.1A ul1e6 Immediate
searches
0: Move to the offset position, then zero the
position
Pr9.08 609905 Homing Offset Mode U8 Immediate
1: Do not move; directly set the current
position as negative offset
Homing Offset The controlled velocity used when moving to
Pr9.10 609907 rpm ul1e6 Immediate
Positioning Speed the origin offset position during homing

=
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(9) Position Table Mode

click Driver — Control Modes — Position Table Mode to open the Position Table Mode interface.
(Note: Position Stream Mode and 1I/O Position Mode require Profile Position Mode as the base, while I/O Velocity Mode requires
Profile Velocity Mode.)

(1 Position Table Mods Tol =
I CTL Reg ofindex:0 I|

{dem:DE StartCond. [Posnc  [speedrpm [Delayms [Accidx [Deciox |cLReg  [Loops [Rest ]| Accrpsfs  |Decrpsje
|

olojo

Ignore
Igrore
Ignore
Igrore
Ignore
Ignor=
Ignore
Ignore
Ignore
Igrors
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

e S P T e
olo|lololololo|o
olololalalolo|e

A Ry O L

=]

Current Index Iﬂ
Run Mode 0:f B -

=)

-
-

-
|5

[
G

&

&
R E G E R E R R R E G R R R

o
th

oojojlo|lo(oc|jojlo|jo|jo|o(o|Oo

17

ocooolooo|ojololoolooolooo|o|Oo(CoOo|Oo|o|0 (0|00 |0|0
ocjojooo|jo|ocjloo|o|jOo|o|oc(a|olo|jo|O|o(c|Oo|OojOo|o|O(C|O|O|O|O
olojolalolalojlalojalolololo(alololoale(alalolalole|ajalalale
ooooooooooooo|ooCcojlolo|o|O(C|Oo|Oo|O|0|0 (0 |o|o|lo|o
ocojooloo|o|ojololo|lolo|o(o|lololo|lo|o(o|o|lo|lOo|O|O(OCO|O|0|0
olajlolo|lo|o|o|ajo|e|e|a|o|o|alele|e|o|e|a|o|ale|o|e|a|e|e|ale

clojojo|lo|o|o|O

Position Table Mode is a function designed for position control, allowing the execution of up to 32 independent tasks in this
mode.

Each task contains multiple key parameter settings, such as target position, operating speed, acceleration, and deceleration.
Additionally, tasks include configurations such as whether to proceed to the next task upon completion, the index value of the next
task, the trigger condition for executing the next task, and the maximum number of task cycles.

To use this function, users must first configure the "Enable Position Table" signal and the index signal at the input ports to
ensure the Position Table Mode can start and execute properly. Beyond this, other position table-related functions in the system can
be flexibly defined based on specific application requirements to meet different control and task demands.

This highly configurable approach ensures tasks are executed efficiently according to predefined parameters and conditions,
while also providing extensive customization capabilities for complex motion control applications.

Control Register Settings
Bits 0-4: Next Task — Defines which task will execute after the current task completes.
Bits 5-7: Reserved, undefined.
Bit 8: Continue/Stop
1: Proceed to the next task (if Bits 9-11 are all 1 and the cycle count is not reached).
0: Stop after the current task completes.
Bit 9: Condition 0 Control
1: Condition 0 is active.

S
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0: Condition 0 is inactive.
Bit 10: Condition 1 Control

1: Condition 1 is active.

0: Condition 1 is inactive.
Bit 11: Condition 0 & 1 Logic

1: The next task index proceeds only if both Condition 0 and Condition 1 are met.

0: The next task index proceeds if either Condition 0 or Condition 1 is met.

Special Cases:

If either Condition 0 or 1 is inactive, Bit 11 is ignored.

If both are inactive, the position table runs without condition restrictions.

If only Condition 0 is active, the task loops while Condition 0 (I/O trigger) remains active.

If only Condition 1 is active, the task runs only once when Condition 1 is met.
Bits 12-13: Positioning Mode

0:(Mode A): Absolute Position — The set value is the target absolute position.

1:(ModeRN): Relative to Target — The set value is the offset from the current target position.

2:(ModeRA): Relative to Actual — The set value is the offset from the current actual position.
Bits 14-15: Task Trigger Behavior

When the "Enable Position Table" signal is triggered:

If no task is running: Bits 14-15 are ignored.
If a task is running:
0: Ignore new task, continue current task.
1: Execute new task immediately after current task completes.

2: Interrupt current task and execute new task immediately.

Position Table Parameters
Index (Idx): Task index range (0-31).
Position (inc): Target position (incremental/absolute based on mode).
Speed (rpm): Velocity to reach the target position.
Delay (ms): Time delay before jumping to the next task (controls task transition timing).
Acc Index & Dec Index: Acceleration/deceleration profile indices (supports 8 predefined profiles, configurable in the
interface).
TAcc rpé{; Dec r;:rs.r';s
10 10
20

&0

‘-daﬁi-ﬂ_hl.ulun-ncl
A= EE EE
Z

ag

Loop: The loop function defines cycle limits for tasks.
0: indicates infinite looping.
1: >1 means the position table will stop when either the current task's cycle count or the next index's cycle count reaches the set
value.
Remaining Cycles:
When the loop is set to 0, the remaining execution count is invalid.
When the position table starts, it loads the preset cycle count. Each task execution decrements the remaining count by 1. Execution
="
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stops when the count reaches 0.

Copy/Paste:

Position table task information can be copied to another row.
Right-click the source task row and select ""Copy Row".

Select the target row, then click "Paste Row".

W rUMEDT EuRs e

CTL Reg of mdex:0

HO-3:Naxt Index (845 | BA7 | SitdNentiSton

e = : L .
A ligee |0 Copy Row 0 0 0 oo 1
2a ligee |0 ey [ ] [ 7 |o 2
3a Tnere [0 S o [] [ [ [ 3
48 |ignoe [0 Muithds o ] [ [ [ 4
S|a [ipere [0 [ q o 0 [ a o 5
§[A  ligwere |0 2 a 0 [ q CE 5
7A_ [igee [0 2 q [ 0 [ FE 7
Bla Igore |0 o [ [ [] [i [ o e

Current Index: Indicates the currently executing indexed task.
RUN Mode:
0: Position Stream Mode: Operates according to the conditions and parameters set in the position table mode.
1: 1/O Position Mode:
Only relates to Position (inc), Speed (rpm), Delay (ms), and acceleration/deceleration.
Position (inc) determines the movement direction.
Speed (rpm) sets the operating speed.
Delay (ms) controls the duration of operation.
*Note: I/O Position Mode only takes effect when the operating mode is setto 1 (PP) .*
2:1/0 Speed Mode:
Only relates to Speed (rpm), Delay (ms), and acceleration/deceleration.
Speed (rpm) determines both the operating speed and direction.
Delay (ms) sets the duration of operation.
*Note: I/O Speed Mode only functions when the operating mode is  3.(PV)*
Trigger Mode:
(Note: Trigger mode can only be modified when the operation mode is set to 1: /O Position or2: /O Speed)
0:Signal Trigger: The position table operation is triggered by I/O input signals
1:Time Trigger: The operation is triggered after a specified delay
(Note: When using time trigger, set "Delay (ms)" to 0)
Trigger Delay:Only Validation when trigger mode is set to Time Trigger
Auto Run:
0: Auto run disabled
1: Automatically execute position table on power-up
2: Automatically execute position table after fault clearance
3: Automatically execute homing then run position table after power-up
Configuration Operations:
Read Table: Load position table data from drive to the configuration window
Write Table: Save position table data from window to the drive
Import Table: Import existing .pft file to the position table window
Export Table: Export current position table data as .pft file

Clear Table: Erase all data in the position table window

Sy
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5.3 Quick Start for CD300E Servo Drive

5.3.1 Drive Initialization Operation

If error "Er.FF02: multi-turn encoder data anomaly" appears after connection, you need to perform an encoder reset operation.
Reset method:

Open the object dictionary, search for SAEO operation or 2000 1F, then enter the corresponding value in the "Value" field and press
Enter to confirm.

Eg. Write 3 can clear the encoder error.

|
2000 Index |[ sub. || Hame |[ DetType ||
000 |23 | CommutateiWait -
2000 |24 |cEm z pos [ w0 |[ * |[ SAE0Operate || Unsigreds [ RWL
W00 |25 |QeEw z POS B I Valoe I T
2000 (26  |QEI0_Error I [] | DEC
2000 |27 |M Ange t
2000 |28 |7 Merge 41 C g2 ModSus Addr: I
00 |28 |SAE[D).Err_Cnt
000 [2A |PWM_SYNC_Error
2000 |38 |CearMT_SAEL
000 [2C | SAE[D] Senthute
W00 |20 |PHYORegAddr
W00 |  |PHYORegDat
000 |2 |PHY IRegAddr
2000 |30 |PHYIRegData
W00 |31 __|PHYRegContral
2000 |32 |BrakeResistorCTL
2000 |33 |LEDCTL
000 |34 |AC_LOST_SUM
000 |35 |AC_LOST Sgna
2000 |36 |2 _Rise_Positive Pos
2000 |37 |z Rise Positve Pos
2000 |35 |z Rise Megative Pos
2000 |35 |2 Rise_Negative Poss
000 |34 |FCLPOS L
000 |38 |FCz Rise Positive Pos
W W Er7 Dwa Domtne Dord b

Then reboot the drive.

@ X Servo Configurator
ZEf BEC EIHWD BfM TAT

2/w|E|-0] o 10/

~ B | e |
[ & | FEE [ &% | #kE" O\ OBE |

If other alarms occur, try writing "2" to parameter 1010 01 to restore factory settings and clear the alarms.

Index [Sub. |Mame n | Search || 101001 Search
T ][ 56 [ Fene | [ Dorme | [awoue |

3 ror_Register
1003 |00 |Eror Field fum wo |[or [ swreal || unsgnedsz [ AW
|1003 |01 |NewestError [ Value | Uit ]
1005 00 |SYMCCOB_ID [ 2 | HEX |
1006 [00 | CAN_Sync Period : - g
008 {00 |cev @ 4 4z VodBusAdd: 000X | 32
1009 |00  |Hardware Ver [FHelp e of:Store Al
1004 |00 Software_Ver Return value 2: Indicates a storage task is being executed
[100C [00 [ CAN Node Guard Time | |write 05576 = SRS

o |00 CAN Life Time F store ication data
mn e Wirite 0x 78506872 to ntalize and stare verificabon data

Write 2 to restore the entire device to factory settings {ewduding venfication data)

1010 [02 | Store Comm R Write 3 to restore 1/0 and communication modules to factory settings
1010 (03 |Store APP related W
1010 |04 Reboot MO Wirite 5 to resat control and motor parameters for Axis

" s \Write & to reset control and motor parameters for Asis 3
gaiz toi e Write 7 to reset control and motor parameters for Asis 4

1011 |02  |Reset Communication Write 8 to reset control parameters foe Axis 1
1011 |03 Resst tion Write 9 o resst control parameters for Avis 2

1014 |00 CAN_EMCY 1D Write A to reset control parameters for Axis 3
1017 |00 |CAN_Heartbeat Time Write B to reset control parameters for Axis 5

T i 5 Write C to dear fault records

1400 |02 |RPOOL TransTyp
1401 |02 RPDO1L TransType

1402 |01 RPDO1 COBID

1402 |02 RPDO1 TransType:
1an3 lon DENAN FPRIN
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5.3.2 Set the Basic Parameters

(1) Electronic Gear Ratio (Feed Rate) Setting

For CD300/CD200 Servo System, the feed rate (electronic gear ratio) defines the command pulses per motor revolution.

The feed (6092-01h) must match the pulses/rev sent by the controller.

Configuration Rules:

If the controller sends:
131,072 pulses/rev (17-bit: 2~17) — Write 131072 to 6092-01h.
8,388,608 pulses/rev (23-bit: 2723) — Write 8388608 to 6092-01h.

0 609101 |uint32 |GearInResolution 1|DEC
1| 609102 [ictaa—teemrermesoimon e
2 <&o201 [unt32 |FEED 10000[PUL
3 609202 |un [ STl L ST LT

4 |606300 |int32 |PosActul WORD.Lo 3|DEC

The value "10000" in the figure above means the drive receives 10,000 command units per revolution of the motor shaft.

(2) Inertia Identification

After setting the feed rate (electronic gear ratio), perform auto-tuning for inertia identification:

Click Driver— Control Modes— Auto-Tuning

imication Driver  Motor Tools Help

H!I 0 Basic Operation §|m| }DQI ‘|

= Control Loops > =
Digital 10 Functicns
‘Control Modes > CommutationSearch
Object Uinic;nm Pulse Train Mode ———
Driver Configuration Analog Speed Mode Mfwin?
ECAN Configuration » Analog Torque Mode :"0‘1?0."33 ;Elfnz::‘:é E\Zﬂi —
Scope Homing Maode 201054 Xoad
Advanced Tuner Auto Tuning 401055 |Uint8
Errar Display Homing Definition 401056 :ulntﬂ Use5ti¥hess
Error History Pasition Table Mode LA i S

Auto-tuning primarily involves setting two parameters: Stiffness Level and Inertia Identification. By default, the Stiffness Level

Driver Properties
Load Frmware

A40101C Juintl6

Torgue LPF_BW

320016 [uint8

310027 |unntis
310028 [nt32 |

320027 |intl6

1 o 1 e i
1

310026 |uintls |Load Insrtia

Inertia_Mea Movelist

is used. When initiating Inertia Identification, the corresponding Stiffness Level will be automatically matched—for most

applications, this auto-matched value is usually suitable.

& AusTuning E=5 on
0 401053 |uintle |Inert@ Ratio 1p|DEC
e S e +6465 | DEC
2 401055 |uint8 Stiffiless 15|DEC
e | 4011 HE&M | e SR o 1 D.EC
4 1320015 |uint8 |Inertiz_Measure 1 DEC
- TN TN Yoty cd - ninFC
=
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The Stiffness Level is a set of control loop parameters based on empirical values. After the Stiffness Level is matched, you must
manually re-enter the value and press Enter to confirm and activate it. Once the identification is complete, check that the Inertia
Ratio value has changed accordingly.

For general applications, after the auto-matching of stiffness level is completed, you may incrementally increase the stiffness level
step by step (the motor will begin to vibrate when exceeding optimal stiffness, at which point you should reduce the level). If

satisfactory performance is achieved after a few increments, no further manual adjustment of control loop parameters is required.

(3) Adjustment-free function

Through real-time command reconstruction and dynamic compensation, it effectively eliminates jitter and jerk during motion,
ensuring smooth operation across the entire speed range from low to high, and significantly improving the machining and control
accuracy of the equipment. When the adjustment-free function is enabled, it automatically identifies load characteristics, and
parameter optimization can be completed with simple settings using just two parameters — rigidity level and adjustment- free level
— eliminating complex manual tuning. It also actively identifies and suppresses mechanical resonance, reduces operational vibration,
and greatly enhances system stability. Even when the load inertia is 30 times greater than that of the motor, it can be easily adapted,

making commissioning simple and efficient.

‘& Object Dictionary 2w
Index [Sub, |Name A | Search || UseStiffness Search |
sBUl 56 UseStiffNess [ Index ][ sub. || Name | [ DataType || Attrbute |
4010 |57 CurrCompValA " .

2010 |58 | CurrCompOpt | 4010 || 56 || |UseStffNess || Unsigneds || RwL |
4010 |59 CurrCompTec Value Unit

4010 [5A HomelnStepMode 2 DEC

4010 |5B PulRegenRes

2010 |sc ToTC ModBus Addr: 0x0200 | 512

4010 [5D DTC_Mode Help Information of:UseStiffNess

4010 |5  |[PwmFregCtMode 0: Do not use stiffness tables

4010 |[5F FrictionP Other: Use stiffness tables

4010 |60 FrictionN When not using a stiffness table, the user needs to manually adjust the control loop
anin a1 Nl Cate Mamemrs

@ Object Dictionary EX2
Index [Sub. [Name A | Search || tunelessstiff search |

ROB0 AE  tunelessSEff [ Index [ sub. || Name | [ DataType ][ Atwbute |
|| | |

4010 |AF EGearNumEx

%o [ EGearDerEx | 4010 | | AE || tunelessStiff Unsigneda RWL
4010 |B1  |DFrikCoef Value Unit
4010 |B2 | ABSCPMode 6 DEC

4010 |B3 ABSCPSpeed
4010 |B4 MaxABSError

D15 JB5 INSIPSRveIT) Help Information of:tunelessStiff
4010 [B& GravityCurr

ModBus Addr: OxB50 | O

Using rigidity level settings 2, 3, or 4 to enable the adjustment- free function, the system can automatically accommodate complex
mechanical systems with varying rigidity and inertia. The settings 2, 3, and 4 correspond to relatively high, high, and very high
adjustment-free response levels, respectively. It is necessary to comprehensively consider factors such as inertia matching,
mechanical rigidity, and external disturbances when selecting the appropriate adjustment- free mode and adjustment- free level.

The adjustment- free level can be set from 1 to 12, corresponding to position loop response from low to high.

St
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(4) Manual Gain Tuning Procedure

However, if the automatically matched stiffness level fails to meet control requirements, manual adjustment of the control loop
parameters becomes necessary. When manually configuring these parameters, you must first set the UseStiffLevel parameter
(401056)to 0 (to disable automatic stiffness control).

First, attempt to configure the speed loop parameters to enhance speed loop response.

Driver Motor Tools Help

i Basic Operaticn HIMBI lnni tl
= Control Loops » Position Loop -

Digital 10 Functions Velocity Loop
Control Modes b Current Loop
Object Dictionary = = =
Driver Configuration w Velodity Loop E‘@@
ECAN Configuration » NUM|Index | Type |Name Value|Unit -~
§ oo a 60FFO0 |nt32 Target VelocityS0FF 0|PULs

1 |30022F |int32 | Target VelocityRPM 0.00|rpm
Advanced Tuner 2 608300 [uint32 | ProfleAccE083 1000000] PUL/ss
Error Display 3  |30022B |intl6 |ProfileAcc 100.00|rps/s
Error History 4 608400 |uint32 |ProfieDec6084 IGDl]l}Bllll’UL{'SS

, ) 5 |30022C|intl6 |ProfieDec 100.,00{ms/s

Driver Properties 6 |606800 [int32 | Vel Demand606B o|PuL/s
Load Firmware 7 |30020D|nt32 |Vel Demend_Inner D.Utl][grn

8 |606C00 [nt32 Vel -80|pPUL/s

9 |30020F |[int32  |vel Actual -0.98[pm

10 300210 [nt32 _|Speed Eror 0.00]rom

11 |300212 |int32  |KvpOut 0.00]Ap

12 [300213 [int32  |KviOut 0.00]Ap

13 [300216 |nt32 | KwvpiDut2Curr D.Uﬂlw

14 [30021B |nt32 |SpeedRoot -3,56|rpm

15 [300201 [int32  |Kvp[O] 2000|DEC

16 [300205 |uint16 |Kv{0] 12| DEC

17 [40101D|uintl6é |SpeedFB_LPF_BW 300.00{Hz

18 [300226 |uintB  |Speed Fb_Source 2|DEC

10 [402401 |uint32 |Kvp[0] 2000 DEC

20 [402501 |uintl6 |Kvi0] 12| DEC

21 [402301 |uintlé |K_FR[0] 256|DEC

22 |40101C |uintl6 | Torgue LPF_BW 279.00|Hz

23 |40101E |nti6  |Kvi Limt_A[0] 9.90]Ap

24 |401016 |uintB Speed_Mode CMD_Sr 0| DEC

25 [40104D|uintB |GanSwitchTag 1|DEC

26 |310005 |uintB Gain_Select 4|DEC

27 |300230 |uint16 |MaxProfieSpeedRpm 3500.00|@m v

Initially set the speed loop integral gain (Ki,402501) to a relatively small value, such as 2. Then gradually increase the speed loop
proportional gain (Kp,402401) until either:
1. The system response meets requirements, OR

2. Mechanical vibration occurs (at which point slightly reduce the gain)"

17 |40101D |uintl6 |SpeedFB_LPF_BW 300.00|Hz
18 |300226 |uint8 |Speed Fb Source 2| DEC
19 |402401 |uint32 |Kvp[0] 20001 DEC
20 140201 lyint1e  lkuiln] 1210EC
21 |402301 |uintl6 |K_FR[0] 256| DEC
22 |40101C juintl6 |Torgue_ LPF_BW 279.00|Hz
23 |40101E |int16 |Kvi Limit A[0] 5.90| Ap
24 401016 |uint8 |Speed_Mode_CMD_Srt 0| DEC
25 140104D |uint8 |GainSwitchTaa 1I1DEC

There is a useful method to find a property Optimal Speed Loop Gains.You can manually set the stiffness level to examine the
control loop parameters under different inertia conditions at various stiffness levels, thereby identifying the appropriate speed loop
gain. As shown in the figure below, Stiffness Level 19 corresponds to a speed loop proportional gain (Kp) of 1839. You can begin

testing by setting the speed loop gain to 1800 as an initial value to verify its suitability.

= )/
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1 |401054 |uint32 |Kload 10465| DEC
2 |401055 |uint8 |Stiffhess 19{DEC
3 401056 |uint8 UseStiffNess 1|DEC
4 320015 [uint8 |Inertia_Measure 0|DEC
5 320000 [INt8___ | ScanResul 0|DEC
6 |300227 |uint32 |Kvp[4] 1839|DEC
7 |300228 |uintle |Kvii4] 30|{DEC
8 |300229 |uintle |K FR[4] 256|DEC

Once the speed loop gains (Kp/Ki) are properly tuned, proceed to configure the position loop parameters for optimal motion

control performance.
o

n Driver Motor Tocls Help

q Basic Operation Edl| ssee| 104l tl
= Cortrol Loops b Position Loop -

Digital 1O Functions Velocity Loop

Control Modes » Current Loop

Object Dicionary

Driver Configuration = = :

ECAN Configuration > m Position Loop. E] [

Scope NUM|Index | Type |Mame Value|Unit

e T 0 |300301 |unt32 |Kop[0] 50309| DEC
1 1300309 [int32 |Pos_Emor 0|DEC

Error Display 2 [30030A|int32 |KppOut 0.00|rpm

Evroe Histiory 3 |60F400 |nt32 |Pos Emor60rd o|pUL

; . 4 402001 |uintl6 |KppBWIO] 7.64|Hz

Petn g 5 [606500 [unt32 |FolowEmWindowe0es 50000]PUL

Load Firmware 6 300316 [unt32_|FolowEmWindow 655360 DEC
7 606600 |uintl6 |FolowErTWndow 10.00|ms
8 606700 |uint32 |PosktionWindow6067 10|PUL
9 30001C | Intl6 eAnglex 467 | DEC
10 |606800 |uintl6 |PostionTWindow 15.00|ms
11 [40102C |untl6 |Pos_Cmd_FT_Coef_LP 1|DEC
12 |40102D |untl6 |Pos_Cmd_FT_Coef MZ 1|DEC
13 |40101F |intl6 | VelFF_Permillage 100] %0
14 401020 |intlb VelFF_Fiter BW 100.00|Hz
15 [40104D |uintB GainSwitchTag 1|DEC
16 |310005 |uint8 Gain_Select 4| DEC
17 |300230 |uintl6 |MaxProfileSpeedRpm 3500.00{rpm
18 [300224 |uintl6 |ProfileSpeedRpm 199.00| rpm
10 |30022B |int16 |ProfieAcc 100.00|mpg/s
20 [30022C |int16 |ProfileDec 100.00|ms/s
21 [60C500 |uint32 |ProfileAccMax60Cs 20000000|PUL/ss
22 [60C600 |uint32 |ProfieDecMax60C6 20000000 PUL/ss
23 |607F00 |uint32 |MaxProfileVel 600000|PUL/s

402001 KppBW]|0]: position loop bandwidth

The larger the position loop bandwidth, the faster the position loop response.

However, due to the limitation of the speed loop bandwidth, if the speed loop response cannot keep up, simply increasing the position
loop bandwidth will lead to control loop instability.

40102D Pos_Cmd_FT_Coef MAF

Position command sliding filtering (similar to position smoothing filter time) can eliminate disturbances caused by commands,
resulting in smoother operation. However, it may affect Motion Path details. The setting values are 1, 2, 4, 8, 16, 32, 64... (integer
multiples of 2).

40101F VelFF_Permillage

Speed feedforward (in per mille) can improve speed tracking capability, enhance speed response, and eliminate steady-state

following errors.

= )/
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5.3.3 Operation Monitoring

While adjusting the control loop parameters, observe the operational performance using the scope.

i =
Zoom Depth:0;Time Grid:99800uS i
Soope Mode:Impart.Switch to Normal mode press Here

199500 399200 538800 738400 us)
Sample Timeme 32] O cH Value Uit Hde [~ Small Seale ¥ Offset Auto - Cursors
=4 el s o [em = pew ofefrons o) | (XAX2]E] sdo
Trg Source Trig Offset]_100] | ~ Hlic o . =7 ez 1| ¢ [Fooesssaasat 1|1 | [Y1][Y2] |cu1dxlj
X X2 Lirst
|sPeEDREM ~] 1+ FH>|e fPus =T IE'E'“]'_T_J + |-1577.0 L 1 | zsalmu [ 74000 | 4s0000 | us
[oec =] [5.oes0 o . [mesio 1), Vivi @ um

TrigLevel S| T FE
[ 50fmm

- i | _peees | owert| import| snge E-IECNE3 "

cH  cH Object Value
v @l |speEDRPM ;]ﬂ 167,00
“ Bfowopeta ] o0

i

Sample Tmems

[ NB  Samples
Trig Source Trig Offset
SPEEDRPM

=
Trig Level =] 8 ¥ & [PosActul WORD Lc v | 1] !
5.00|[rpm ] Start ] Reread | Expuftl Img

Sampling Period Configuration:

=

E|§H

<]
g
:
%
3
<]
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Set the sampling period to 1, 2, 4, 8, 16, 32, 64... (integer multiples of milliseconds) for convenient observation.

Trigger Condition:

Data acquisition can be configured to start once the operating speed reaches a specified value. As shown in the figure above,
recording begins 100 sample points before the trigger point when the speed reaches 5 RPM (pre-trigger capture).

Selectable Sampling Channel Object:

You can choose like CMD_DELTA (command delta) as the sampling object. This parameter represents the speed variation value in

motion Motion Path planning, allowing you to verify whether the command planning is functioning correctly.
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Pos_error is the difference between the commanded position (planned value) and the actual position, reflecting the system's tracking
performance. Ideally, this value should remain small and stable (minimal fluctuation).

Unit: Encoder units

Example: 10,000 units = 10,000/8,388,608 =~ 0.0012 revolutions (assuming a 23-bit encoder resolution).

Note: Additional parameters can be monitored as needed based on specific application requirements.

Zoom Depth:0
Scope Mode:Normal

=

Simphoenix



74  Chapter 6 Adjustment

6.1. Overview

To adapt to user commands and actual mechanical conditions, it is necessary to adjust the internal gain, filtering, feedforward, and

Chapter 6 Adjustment

other parameters of the servo drive to achieve ideal operating results.

Below are waveform comparisons for different parameter settings.

Kpp: Position Loop Bandwidth
Vf1f: Velocity Feedforward
VFBF:VelocityFeedbackFilter Bandwidth

SRR 0.6l 51150
TESES FR

Kvp: Speed Loop Proportional Gain
Tff: Torque Feedforward

TCMDF: Torque Command Filter Bandwidth

Kvi: Speed Loop Integral Gain
VBW:Actual VelocityLoopBandwidth
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Kvi=1
TCMDF=500Hz
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From the above comparison, it can be seen that different motion effects can be achieved through different parameter combinations

% Note:

Before adjusting the drive, it is recommended to first run in Jog mode to ensure that the drive and motor can operate normally.

Servo gain is set by combining multiple parameters (speed loop, position loop

gain, inertia ratio, filters, etc.), which influence each

other. Therefore, setting servo gain must consider the balance between the set values of various parameters.

The gain adjustment process is as follows:

Start

| —

PR

Inertia Identification

¥

v_
Execute Stiffness
Adjustment

Satisfied?

ez

WVibration Inhibiting

Sy
Simphoenix

The system supports inertia
identification initiation either
through the host controller or
drive panel. Upon completion,
the system will automatically
configure appropriate stiffness
parameters based on the
identified mertia.

Refer to the Auto-Tuning
section for details

Refer to the Manual Gam
Adjustment section

___Refer to the Vibration

Inhibiting section
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Gain Adjustment Process Description:

Gain Adjustment Process

Function Description

Corresponding Chapter

Inertia Offline Execute built-in specific actions to obtain inertia
Identification Online Real-time monitoring of motion status to obtain inertia 6.2 Inertia Identification
Rigidity Adjustment Adjust control loop based on inertia and rigidity table
Control Loop First speed loop, then position loop, finding the
Gain balance point between response and stability

Manual Gain

Loop Filter

Improve vibration, noise, and smoothness of motion

Adjustment
isabli Feedforward and Optimize tracking capabilit;
3 (I.)lsal'ahng the Filtering P € cap Y 6.3 Manual Gain Adjustment
rigidity level
function is PDFF Change speed loop structure, improve positioning
required) capability
Motion Optimizes start/stop performance
Compensation P PP
o Mechanical o .
4 Vibration Resonance Suppress resonance through notch filters 6.4 Vibration Suppression
Inhibiting — — - Function
End Vibration Suppress end vibration through shaping filters

6.2 Inertia Identification

Inertia identification refers to the process where the drive infers the motor load inertia by using information related to current,
displacement, and the motor body.

After executing the inertia identification function with a matched motor, the total inertia of the motor and load, the ratio of total
inertia to motor rotor inertia, and the torque inertia coefficient can be obtained. The definition of inertia ratio is as follows:

Motor Inertia+Load Inertia

Inertia Ratio = Inertia Ratio > 1

Motor Inertia

Inertia ratio is a key parameter of the servo system, whose role spans the entire process from mechanical design to servo motor
selection to performance tuning.
CD300E drives offer two inertia identification methods:
I. 1-second Inertia Identification
1-second offline inertia identification can be started via the operation panel or host computer. During identification, the motor will
move a certain distance, with a default maximum movement range of 0.3 turns, ending after 1 second.
II. Online Inertia Identification
The drive defaults to real-time online inertia identification. As long as the motor performs a movement that meets the conditions,
real-time online inertia calculation can be triggered. Therefore, executing 1-second inertia identification will also trigger online

inertia calculation. Results can be compared.

X Note:
Online inertia identification requires the following conditions to be met for normal triggering:
*  Motor speed higher than 150rpm
*  Motor acceleration/deceleration higher than 1200rpm/s
* Load inertia and load torque do not change drastically
» If the drive's speed loop gain and load inertia ratio do not match, the motor's acceleration/deceleration may not meet
requirements, thus preventing online inertia calculation from triggering. In this case, the speed loop proportional gain needs to
be increased.
« If position closed-loop control is used during inertia identification, oscillation may occur due to loop mismatch. Immediate
disablement, modification of gain parameters, or switching to speed closed-loop should be performed.
« Identification may be invalid in situations with excessive backlash, friction, or gravity.

* Inertia identification results can be used with rigidity levels for quick adjustment.

Simphoenix
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6.2.1 1-second Offline Inertia Identification

Inertia Identification Parameter Setting:

Start 1-second inertia identification by setting Pr6.05 in panel FO06 group to 1, or by setting "Inertia Measurement (3200h-15h)" to 1
in the host computer [Drive]-[Control Mode]-[Auto-tuning]. The motor will perform about 1 second of oscillation.

Inertia Ratio Setting and Viewing:

The execution result can be viewed via Pr6.06 or host computer 3200h-0Dh. If the result is 1, it means inertia measurement was
successful, and the inertia ratio can be further viewed via Pr6.03 or host computer 3100h-27h.

After offline inertia is identified successfully, the drive will automatically select an appropriate rigidity level (Pr6.02 or 4010h-56h)
based on the inertia ratio value. The automatically set rigidity range is 3-17, corresponding to the inertia ratio range of 200-20. A

larger inertia ratio results in lower rigidity.

I 2% Note: The unit of inertia ratio is 0.1 |

When using the panel, you can directly access Pr6.05 from the main menu using the " ¥ +SET" shortcut key
If the 1-second offline inertia identification result is negative, and the result is -1 or -2, you can try increasing the oscillation distance
(Pr6.07 or 3200h-16h) and re-execute the measurement. If it is -3 or -4, it indicates that the load inertia ratio is too large and requires

manual confirmation. This function is associated with parameters

No. Index Parameter Name Setting/Display Value Default Value Unit Access | Validation
Pr6.05 | 3200h-15h Inertia Measurement 0—1 Start 0 RW Immediate
0: Not started
1: Successful
Pr6.06 | 3200h-0Dh Inertia Measurement Result -1: Speed amphtl.lde too small 0 RO
-2: Current amplitude too small
-3: Inertia ratio exceeding 25 times
-4: Inertia ratio exceeding 40 times
Pr6.03 | 4010h-53h Inertia Ratio 10-300 30 0.1 RW Immediate
Pr6.01 | 4010h-55h Rigidity Grade 0-31 13 RW Immediate
Pr6.07 | 3200h-16h Inertia Measurement Distance 10-50 30 0.01 Turn RW Immediate
Pr6.04 | 3100h-26h Current Load Inertia 0 0.01Kg-cm? RO
Pr6.08 | 3100h-27h Current Inertia Ratio 10-250 0 0.1 RO
Pr6.09 | 3100h-28h Current KLoad 0 RO
Pr6.02 | 4010h-56h Use Rigidity Level (1) 3::“ use 0 RW Immediate
Pr6.10 | 3002h-27h Speed Loop Proportion 4 0-65535 RO
Pr6.11 | 3002h-28h Speed Loop Integral 4 0-65535 RO
Pr6.12 | 3002h-29h Speed Loop KFR4 0-256 RO

6.2.2 Online Inertia Identification

Online inertia identification is enabled by default. As long as the load meets the calculation trigger conditions, the online inertia
identification function will update the results. Enable online inertia identification by setting Bit0 of Real-time Function Settings
(Pr6.17 or 4010h-61h) to 1 (default is 1). Enable online gain adjustment by setting Bit3 to 1, which adjusts the control loop gain
based on the user-set rigidity and the currently detected inertia ratio parameter.

Online inertia identification and online gain adjustment are not suitable for situations with drastic inertia changes or excessive

backlash
This function is associated with parameters
No. Index Parameter Name Setting/Display Value Default Value Unit Access | Validation
Bit0: Enable inertia identification
Bitl: Enable friction compensation
Pr6.17 | 4010h-61h Rea%—tlme Function Bit2: Friction compensation source 1 RW Immediate
Settings 0: User set
1: Online detection result
Bit3: Enable online gain adjustment
Pr6.18 | 3200h-1Fh Forward Load Current 0 RO
Pr6.19 | 3200h-25h Reverse Load Current 0 RO
Pr6.20 | 3200h-26h Online Inertia 0 0.01kg-cm? RO
Pr6.21 | 3200h-27h Online Inertia Ratio 0 0.1 RO
Pr6.10 | 3002h-27h Speed Loop Proportion 4 0-65535 RO
Pr6.11 | 3002h-28h Speed Loop Integral 4 0-65535 RO

=

Simphdenix



78 Chapter 6 Adjustment

| Pr6.12 | 3002h-29h

| Speed Loop KFR4

| 0-256

6.2.3 Rigidity Adjustment

Servo rigidity refers to the servo drive's ability to eliminate error disturbances. Higher rigidity means faster drive response and

stronger tracking capability.

Rigidity essentially corresponds to the gain of the control loop. Here, rigidity adjustment is based on the built-in empirical loop gain
parameter table. It involves selecting a suitable combination of loop parameters by setting the index of the parameter table, and then

combining it with the user-set or identified inertia ratio to adjust the final internal gain parameters, for the purpose of jointly adjusting

position and speed loop parameters by adjusting a single parameter (rigidity index).

Executing 1-second offline inertia identification will automatically set the rigidity index. The rigidity table is as follows:

Rigidity Position Loop Gain Speed Loop Proportion Speed Loop Integral Torque Filtering Time
Grade 0.1/s 0.1Hz 0.1ms 0.01ms
0 20 15 3700 1500
1 25 20 2800 1100
2 30 25 2200 900
3 40 30 1900 800
4 45 35 1600 600
5 55 45 1200 500
6 75 60 900 400
7 95 75 700 300
8 115 90 600 300
9 140 110 500 200
10 175 140 400 200
11 320 180 310 126
12 390 220 250 103
13 480 270 210 84
14 630 350 160 65
15 720 400 140 57
16 900 500 120 45
17 1080 600 110 38
18 1350 750 90 30
19 1620 900 80 25
20 2060 1150 70 20
21 2510 1400 60 16
22 3050 1700 50 13
23 3770 2100 40 11
24 4490 2500 40 9
25 5000 2800 35 8
26 5600 3100 30 7
27 6100 3400 30 7
28 6600 3700 25 6
29 7200 4000 25 6
30 8100 4500 20 5
31 9000 5000 20 5
Associated parameters are
No. Index Parameter Name Setting/Display Value Default Value | Unit Access Validation
Pr6.01 4010h-55h Rigidity Grade 0-31 13 RW Immediate
Pr6.02 | 4010h-56h | Use Rigidity Level o Dlo ;Z;use 1 RW Immediate

-7
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6.3 Manual Gain Adjustment

X Note:
Before performing manual gain adjustment, the '"Use Rigidity Level" function must be disabled (Pr6.02 set

to 0 or 4010h-56h=0)

6.3.1 Control Loop Gain Adjustment

(1) Speed Loop Gain Adjustment

I. Speed Loop Bandwidth

Speed loop bandwidth refers to the drive's maximum response capability to speed commands, based on the current speed loop gain
parameter settings and load characteristics. It is defined as the frequency value where the actual response amplitude / command
amplitude = -3dB.

For rigid body loads, the calculation relationship between speed loop bandwidth and gain is:

2
8192, pi- Fbw ADCRES\ 2
1 Max kt

driver

, where kvpx is the internal speed loop gain

hvpre = Encoder
From this relationship, it can be seen that for the same speed loop bandwidth, the speed loop gain is directly proportional to the load
inertia and inversely proportional to the motor torque constant and encoder resolution. That is, when the speed loop bandwidth is
constant:
Larger load inertia, larger gain
Larger motor torque constant, smaller gain
Higher motor encoder resolution, smaller gain
However, the speed loop gain cannot be set arbitrarily; the following three aspects need to be considered:
1. Larger gain will also amplify noise, so a balance between noise and gain needs to be achieved during actual setting;
2. The above formula is based on rigid body loads. Actual load frequency characteristics are much more complex, possibly having
multiple resonance points. Therefore, suppression of resonance also needs to be considered during setting;
3. When setting, consider the host computer command requirements or actual motion effects, and leave sufficient margin.
Method 1: Using Speed Command Step Response
Step 1: Set Speed Loop Integral Gain 0 (4025h-01h) to 0. Set the drive's operating mode (6060h-00h) to -3. Set "Speed
Command rpm (3002h-1Fh)" to a small speed, such as 100 rpm - depending on encoder resolution and whether the load will
cause current saturation. If the encoder with 23-bit resolution is set to 200 rpm, the encoder with 17-bit resolution can be set to
around 400 rpm.
Step 2: Set the oscilloscope trigger condition to "Speed Loop Command (3002h-ODh)". Select "Speed Loop Command
(3002h-0Dh)" for acquisition channel 1, and "Speed Feedback 1st Order Low-Pass Output (3002h-17h)" for acquisition channel
2.
Step 3: Click the start button of the oscilloscope. Enable the drive via the host computer (it is recommended to use the
simulation function in the digital I/O settings), then disable it after about 1 second.
Step 4: Observe the oscilloscope waveform. If overshoot or oscillation is observed in the step response waveform, decrease
Speed Loop Proportional Gain 0 (4024h-01h) and repeat Step 3. When Speed Loop Proportional Gain 0 just causes slight
overshoot, this setting value is considered acceptable after being slightly reduced.
Step 5: Gradually increase Speed Loop Integral Gain 0 (4025h-01h). Using a method similar to Steps 3 and 4, observe the step

response. When slight overshoot appears, the integral gain is considered acceptable.
=4

Simphdenix




80 Chapter 6 Adjustment

Method 2: Empirical Judgment Method
Set the servo drive to speed mode, with target speed and "Speed Loop Integral Gain 0" both set to 0, and then enable the drive.
Modify "Speed Loop Proportional Gain 0", and touch with your hand or listen with your ear to select a value that results in less
vibration or noise. Then, gradually increase "Speed Loop Integral Gain 0" starting from 1, execute the "motion-pause-motion"
cyclic curve for the drive, and observe whether there is obvious jitter when the motor pauses. If there is, decrease "Speed Loop
Integral Gain 0".

»  "Speed Loop Integral Gain 0" should be set to a minimum of 1

I1. Speed Loop Integral Limit
The speed loop integral limit restricts the output current of the speed loop's integral term to a reasonable range (e.g., just above
friction torque). Its purpose is to prevent excessive speed overshoot or oscillation caused by continuous integration due to
unreasonable acceleration/deceleration commands or loads leading to sustained inability of speed to follow.
Allow the motor to operate in constant velocity mode, then observe the "Current Loop Command q (3000h-05h)" at this time,
and set the integral limit to approximately twice the current. Usually, keeping the default value is sufficient. If speed overshoot
or oscillation occurs, combine with the software oscilloscope to observe "Speed Loop Integral Output 3002h-13h" and the
speed waveform to determine if integral limiting is needed.

»  For gravity loads, it is recommended to keep the default value or increase it.

I11. Speed Loop Related Filtering
Speed Feedback Filtering (Pr1.09, 4010h-1Dh):
Filters out noise from the speed feedback signal. The default bandwidth is 300Hz. For general applications, the default value is
usually sufficient. If the application requires a speed loop bandwidth exceeding 150Hz, this parameter should be increased as
needed.
A smaller speed feedback filter setting results in stronger suppression of speed signal noise, but also introduces greater phase
lag, leading to instability in the speed control loop.
A larger speed feedback filter setting results in weaker suppression of speed signal noise, but introduces less phase lag,
allowing for a higher control loop bandwidth.
The maximum setting for Speed Feedback Filtering (4010h-1Dh) is 2000Hz. By setting "Speed Feedback Channel (Prl.11,
3002h-26h)" to 0, speed feedback filtering is canceled. Setting it to 1 selects 1st order low-pass data, and setting it to 2 selects
2nd order low-pass data.
Torque Filtering (Pr1.10, 4010h-1Ch):
Filter out noise from the output signal of the speed PI controller. Its function is to eliminate control noise and suppress
resonance frequencies.
From a loop stability perspective, torque filtering should be set at more than 2 times the speed loop bandwidth. During actual
debugging, adjust from a larger to smaller value based on actual operating noise and vibration.
The maximum value for torque filtering (4010h-1Ch) is 1000Hz. If it is actually higher than 994Hz, the filtering function
becomes inValidation.
The order can be selected via "Torque Filter Selection (Prl.12, 4010h-24h)". A first-order filter attenuates noise less than a
second-order filter but has less impact on control loop stability.
Notch Filter:
The drive has two built-in notch filters to suppress resonance, thereby extending the speed loop bandwidth. For more details,
please refer to the Vibration Suppression section.

(2) Position Loop Gain Adjustment
Based on reasonably set speed loop parameters, proceed with position loop gain adjustment.
For general applications, if the load inertia ratio is known, the theoretical speed loop bandwidth can be calculated from the
speed loop gain parameters. Then, 1/4 to 1/3 of this bandwidth can be set as the position loop bandwidth. When setting the
position loop bandwidth, the drive automatically calculates the internal position loop gain. If the load inertia ratio is unknown,

=5 '-;';'%-/
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the position loop bandwidth needs to be set from small to large based on specific repetitive position loop commands, until
satisfactory.

Position Loop Bandwidth 0 (Pr1.01, 4020h-01h)

6.3.2 Input Shaping

The input position command can be shaped using "Position Command Low-Pass Filter Coefficient (Pr1.07, 4010h-2Ch)" or
"Position Command Smoothing Filter Coefficient (Pr1.08, 4010h-2Dh)" to make it smoother and acceleration/deceleration
more reasonable. If the position command sent to the servo is already sufficiently fine, both parameters can be set to 1 to

disable the related smoothing functions.
6.3.3 Enhance Position Tracking Capability

When the speed loop bandwidth cannot be further increased, considering the stability of the position loop, its host limit for
position loop bandwidth is fixed. It is no longer possible to improve position tracking capability by increasing the position loop
proportional gain. Velocity feedforward and torque feedforward functions can be used to further enhance dynamic tracking
capability.

(1) Velocity Feedforward Function
This function separates velocity information from the position command and directly uses a portion (Velocity Feedforward
Permille Pr1.17, 4010h-1Fh) as the speed loop's reference command. Since the velocity feedforward command consumes some
of the speed loop's response capability, the position loop bandwidth needs to be appropriately reduced after using feedforward
to avoid oscillation or overshoot.

(2) Torque Feedforward Function
This function separates acceleration information from the position command. The drive combines this with the set inertia ratio
to convert it into torque information, then directly uses a portion (Torque Feedforward Permille) as the current loop's reference
command. Torque feedforward further enhances tracking capability, but since it consumes some current loop response

capability, the speed loop gain may need to be appropriately reduced when used.

% Note:

® The torque feedforward function is limited by the stability of load characteristics and should be used with caution.

(3) Startup Compensation Function
The startup compensation function can accelerate the motor's transition from stop to start. Its principle is to output a gradually

changing current over a certain period to speed up the motor's action. This function does not affect the overall tracking

performance.
No. Index Parameter Name Setting/Display Value | Default Value Unit ACCESS | Validation
Pr1.44 | 4010h-76h Startup Compensation Current 0-1500 0 Internal Unit RW Immediate
Pr1.45 | 4010h-77h Startup Compensation Time 15 ms RW Immediate

Startup compensation current is an internal unit, and its conversion to amperes is:
Amperes Current = Startup Compensation Current * [3100h-1Ch] / 8192
(4) Friction Compensation Function
The friction compensation function can improve the speed loop's low-frequency tracking capability during startup. Independent

settings are required for forward and reverse compensation circuits.

No. Index Parameter Name Setting/Display Value | Default Value | Unit | ACCESS Validation
Pr1.46 | 4010h-5Fh Forward Friction Current 0-100 0 0.1A RW Restart
Pr1.47 | 4010h-60h Reverse Friction Current 0-100 0 0.1A RW Restart

Bitl: Enable friction
compensation

Pr1.48 | 4010h-61h Real-time Function Settings Bit2: Fl"lCtl.OI'l 1 RW Immediate
compensation source
0: User set
1: Online detection result
Pr1.49 | 4010h-62h Forward Maximum Friction Limit 10 0.1A RW Immediate
Pr1.50 | 4010h-63h Reverse Maximum Friction Limit 10 0.1A RW Immediate

T
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Forward/Reverse Friction Current are user-set friction compensation values, corresponding to bit2=0 of the real-time function

settings

Forward/Reverse Maximum Friction Limit restricts the online detected friction, corresponding to bit2=1 of the real-time function

settings

(5) Speed-up Positioning
To achieve better positioning performance, it is necessary to increase the bandwidth of all control loops as much as possible.
The methods previously used to improve tracking capability cannot Validationly speed-up positioning; reducing the position
loop bandwidth will weaken positioning capability. By using the gain switching function, higher position loop and speed loop
proportional parameters can be used during positioning, and a stronger integral gain can accelerate the positioning process.

Using the PDFF function to strengthen the speed loop integral capability can also enhance positioning capability

No. Index Parameter Name Setting/Display Value Default Value Unit Access Validation

0: No switching
1: Switch when speed is 0
2: Switch when position

Pr1.19 | 4010h-4Ch Gain Switching Mode . 0 RW Immediate
command is constant and
position error is less than
object 4010h-75h
Pr1.20 | 4010h-4Dh Gain Switching Target 0-3 0 RW Immediate
Pris1 | 4010h-7sh | C%in Switching Positioning 2000 Encoder Unit RW Immediate

Error Comparison Value

6.4 Vibration Suppression Function

6.4.1 Mechanical Characteristic Analysis

Mechanical characteristic analysis is used to determine mechanical resonance points and system bandwidth, supporting up to 1kHz
response characteristic analysis.

Reasonably setting notch filters based on the resonance points identified by mechanical characteristic analysis can Validationly
improve mechanical resonance, making the equipment run more smoothly.

The mechanical characteristic analysis interface is accessed via 'Drive D' — '"Tuner/Expert Mode' in the debugging software menu
bar.

The waveform display in the mechanical characteristic analysis interface is divided into a gain plot and a phase plot, with the gain
plot displayed above and the phase plot below.

The general operation procedure for mechanical characteristic analysis is as follows:

S Set start
Open et frequenc
Start Servo N meclﬁmical excitation ) qend Y | Start after End
characteristic current »unlocking
OFF analvsis amplitude frequency,
ot ¥ and step size
miterrace

= ,)J’
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Set excitation
current amplitude

Waveform display and
hide

Mechanical characteristic
analysis

Set start frequency, end
frequency, and step size

;:Setliﬂgs-

Stimulate Current
From o Step 15t order LPF
4 3 . . .
l e I 2 Mechanical characteristic analysis

\I I Unloce can only be enabled after checking

Noj=tart T
Load | % Execute mechanical I T Increas.e gain sgale if waveform
| display is incomplete
o
X Note:

® To avoid excessive vibration during testing, the excitation current amplitude should not be set too high during the first implementation,

generally within the range of 300-600;
® If the current excitation is too small, the analyzed waveform will have some distortion;
Safety Instructions:

©® During mechanical characteristic analysis, the motor automatically runs for a certain time and distance without external signal control. Please

perform this operation only under safe conditions to avoid casualties and equipment damage!
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6.4.2 Mechanical Resonance Suppression

Mechanical resonance between the motor shaft and load typically occurs in elastic transmission mechanisms.

Near resonance frequencies, the speed closed-loop gain can become extremely high, leading to positive feedback and system

instability, thus requiring resonance characteristics to be suppressed.

Load resonance frequency can be measured using the mechanical frequency characteristic analysis tool in

shown in the figure below

In the figure, two resonance frequency points (A and B) can be found. Resonance can be suppressed by using torque filters or notch

filters. The working principle of a notch filter is shown below:

Mechanical
Svstem
Frequency
Response
Characteristics

Notch Filter
Characteristic

Mechanical Resonance Frequency

-

Frequency

Notch Bandwidth

|
|
I‘I( I Notch Depth
|
e e S
fL I I fH
| |
Notch centerFrequency f; Frequency
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When resonance suppression is not used, the speed closed-loop frequency characteristic is as follows:

i i b s Wirieieiln B0 W Mo i le)ivoiece0ion

As seen from the figure, the system is close to positive feedback and is uncontrollable.

If a notch filter is used:

b

an 50t Tl 10 on law awali 10 dom

i da s b
As seen from the figure, the frequency peak and positive feedback characteristics have been suppressed.

CD300E drives have two built-in notch filters, A and B.

No. Index Parameter Name Setting/Display Value | Default Value Unit | ACCESS | Validation
Pr6.23 | 4010h-6Fh Notch Filter A Width 0-60 45 Hz RW Immediate
Pr6.24 | 4010h-70h Notch Filter A Depth 0-100 50 dB RW Immediate
Pr6.25 4010h-71h Notch Filter A Frequency 100-8000 8000 Hz RW Immediate
Pr6.26 4010h-72h Notch Filter B Width 0-60 45 Hz RW Immediate
Pr6.27 | 4010h-73h Notch Filter B Depth 0-100 50 dB RW Immediate
Pr6.28 | 4010h-74h Notch Filter B Frequency 100-8000 8000 Hz RW Immediate

6.4.3 End Vibration Suppression

End vibration typically occurs in transmission mechanisms where the end has a certain weight and elasticity, but not enough to cause
mechanical resonance.

In some scenarios, you can use a software oscilloscope to give the end a sudden disturbance with the motor shaft loose, then observe
the frequency of position or speed fluctuations. Set the servo to the OFF state, open the oscilloscope function in the debugging
software, set the acquisition channel data to "Actual Position (6063h)", manually push the load end in the direction of vibration, and
then observe the frequency of the vibration waveform via the oscilloscope function. As shown in the figure on the lower right, the

waveform frequency is approximately 14.4Hz.

=

Simphdenix



86 Chapter 6 Adjustment

End Vibration Frequency =

s
FOGTETAER s
TAMED T

Waveform Period Average

,Waveform Period Average =

Time
Period Count

Waveform Period Average = 347750 + 5 + 1000000 = 0.06955 seconds (¢ Note: microseconds need to be converted to seconds, so

divide by 1000000)

End Vibration Frequency = 1 + 0.06955 = 14.4Hz

In scenarios where it cannot be observed with the software oscilloscope, users need to use other means such as cameras or

accelerometers to measure the vibration frequency. The trial and error method can also be used to gradually test the actual

suppression effect of various frequencies.

Input Shaping to Suppress End Vibration

By setting the input shaping related filters, end vibration can be suppressed. Input shaping filters can suppress relevant

frequencies in the command signal, but their Validationness varies greatly on different equipment. Please refer to Section 6.3.2

Input Shaping for details

End Vibration Suppression Filter

The drive has two built-in end vibration suppression filters. When using them, the suppression frequency and suppression

intensity need to be entered and fine-tuned based on the execution effect.

No. Index Parameter Name Setting/Display Value Default Value Unit ACC | Validatio
ESS n
0: Not enabled
S . . . 1: Enable Filter A .
Pr1.38 | 4010h-64h Vibration Suppression Function Setting 2. Enable Filter B 0 RW Immediate
3: Enable Filter AB
Pr1.39 | 4010h-65h Vibration Suppression Frequency A <100 100 Hz RW Immediate
Pr1.40 | 4010h-66h Vibration Suppression Intensity A 1-30 10 RW Immediate
Pr1.41 | 4010h-67h Vibration Suppression Frequency B <100 100 Hz RW Immediate
Pr1.42 | 4010h-68h Vibration Suppression Intensity B 1-30 10 RW Immediate
% Caution
. End vibration suppression function parameters can be set via the panel or debugging software.
. "Vibration Suppression Frequency" is the vibration frequency at the load end when vibration occurs, and the measured end vibration frequency
(in 0.1Hz units) is directly written to this parameter
. "Vibration Suppression Intensity" determines the attenuation capability of the ""Vibration Suppression Frequency" component in the command,

and both must be used together. Excessive settings can cause command distortion.

Before vibration
«— —>
|:/_h\“

\f.Tj

L
[

e

After vibration
suppression

I I
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Chapter 7 EtherCAT Communication
7.1 EtherCAT Overview

EtherCAT 1is a high-performance, low-cost, easy-to-use, and topologically flexible industrial Ethernet technology developed by
Beckhoff Germany, which can be used as an ultra-high-speed I/O network at the industrial field level, utilizing standard Ethernet
physical layers with twisted-pair or fiber optic transmission media. Its basic communication method is single-master multi-slave
communication. Compared with other communication methods, EtherCAT has the following characteristics:

EtherCAT extends to the very bottom, with protocol processing directly reaching the I/O layer:

o No need for any lower-level sub-buses

o No gateway delays

® A single system can cover all devices: inputs/outputs, sensors, actuators, drives, displays, etc.

® Transmission rate: 2 x 100 Mbit/s (High-speed Ethernet, full-duplex mode)

e Synchronicity: Two devices 300 nodes apart, cable length 120 meters, synchronization jitter less than 1us

Refresh time:

® 30us to process 1000 digital /O

® 100 ps to process 100 servo axes

7.1.1 EtherCAT Specifications

Item Specifications
Applicable standards | TEC 61800-7 CiA402 Drive Profile, IEC 61158 Typel2
Transmission 100BASE-TX (IEEE802.3)
Protocol
Interfaces RJ45x%2 (IN, OUT)
Synchronization DC - Distributed Clock (DC synchronization period: 125us-8ms)
mode Free Run (asynchronous)
Topology Ring, Line
Transmission Shielded Cat5e or Cat6 and higher Ethernet cables with electrical performance
Medium specifications
Transmission Less than 100M between two nodes (good environment, excellent cable)
Distance
EtherCAT Frame 44 bytes - 1498 bytes
Length

FMMUO: Mapped to Process Data Slave RxPDO area
FMMU Unit FMMU 1: Mapped to Process Data Slave TxPDO area
FMMU2: Mapped to Mailbox State

Sync Manager 0: Allocated to Mailbox Out
Sync Manager 1: Allocated to Mailbox In

Sync Manager
Sync Manager 2: Allocated to Process Data Out

Sync Manager 3: Allocated to Process Data In

PDO Data Dynamic PDO mapping

MailBox (CoE) SDO request, SDO response, emergency events

—
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7.1.2 EtherCAT Frame Structure

Since the EtherType of the Ethernet Header is "88A4h", the subsequent Ethernet Data is processed as an EtherCAT frame.

An EtherCAT frame consists of an EtherCAT frame header and one or more EtherCAT datagrams, as shown below:

14byte 46~1500byte 4byte
Ethernet header Ethernet Data FCS‘
Ethernet header EtherCAT header EtherCAT Data
6byte 6byte 2byte [11bit 1bit 4bit 44 ~1498byte
Destination Address| Source Address ‘ Frame Type Length | Reserved Bits | Type Sub-messagel | Sub-message2 ‘ """
0x88A4 I
////// ___—"10byte Max 1486byte 2byte
| Sub-message header | Data | WKC |
/// ) \\\\\\\\
S 4 \\\\\\\\\\
Abyte  1byte  4dbyte  11bit 4bit 1bit  2byte
‘ Command ‘ Index ‘ Address Area ‘Length‘ R ‘ M ‘Status bits ‘

The meaning of EtherCAT frame is shown in the table below:

Name Description
Destination Address Receiver MAC Address
Source Address Sender MAC Address
Frame Type 0x88A4
EtherCAT Header: Length of the EtherCAT data area, i.e., the sum of
Length all datagram lengths
0x0001: EtherCAT DLPDU
EtherCAT Header: 0x0004: Network Variable
Type
0x0005: Mailbox
FCS Frame Check Sequence

The structure of EtherCAT datagram is shown in the table below:

Name Description
Command Addressing Mode and Read/Write Mode
Index Frame Encoding
Address Area Slave Station Address
Length Datagram Data Area Length
R Reserved Bit
M Subsequent Datagram Flag
Status Bit Interrupt Arrived Flag
Data Area Datagram Data Structure, user-defined
WKC Working Counter

7.1.3 EtherCAT Device Addressing Methods

EtherCAT communication is achieved by the master sending EtherCAT data frames to the slaves to perform read/write operations on
the internal storage area of the slave device. EtherCAT messages have multiple addressing operation methods for the ESC internal
storage area, thus enabling various communication services. Within an EtherCAT segment, there are two addressing methods: device

addressing and logical addressing.

Sy’
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(1) Device Addressing

Device addressing refers to reading and writing to a single slave. It can be further divided into sequential addressing and

configured addressing:

Sequential Addressing:

This refers to the slave number counted from the master in the order of network connection, addressing the corresponding slave by

decreasing negative numbers. For example, 0 is the first

slave, -1 is the second slave, and so on.

Configured Addressing:

This involves assigning a "slave address" to each slave device. The slave for communication is identified by finding its

corresponding slave address, which is also

a common form in traditional master-slave networks. The slave address can be pre-set in the EEPROM externally attached to the
ESC,

or it can be modified during communication.

Sequential addressing is only used during the network initialization phase to read and write the slave address of each slave device,

while subsequent communication typically uses configured addressing.

(2) Logical Addressing

Logical addressing maps the master's 32-bit, 4G-sized "data logical address" to the slave ESC's "physical space". This mapping

function is performed by the FMMU within the slave's ESC chip.

FMMU (Fieldbus Memory Management Units)

FMMU, also known as the Fieldbus Memory Management Unit, resides in the slave chip ESC and is responsible for translating and

establishing mapping relationships between the slave's physical address and the master's logical address. The master configures the

FMMU during bus startup, which includes:

e Start address of logical address

e Data length (calculated by number of bytes spanned)

o Start bit of logical address

e End bit of logical address

o Start address of slave physical address

e Start bit of slave physical address

e Operation type (read-only, write-only, read/write)

e Enable

Logical addressing has the following characteristics:

e [ogical addressing completely disregards the slave's address; it only cares whether the FMMU-configured slave maps the currently

accessed logical address

e Multiple slaves can configure FMMU to map to the same logical address space on the master. In this case, a single operation by the

master on one logical address can simultaneously operate on multiple mapped slaves
7.1.4 EtherCAT State Machine

To coordinate the state relationship between master and slave applications during initialization and operation, EtherCAT slave
devices must implement the following four basic states:

-Init(I): Initialization state

-Pre-Operational(P): Pre-operational state

-Safe-Operational(S): Safe-operational state

‘Operational(O): Operational state

=5 '-;';'%-/
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When EtherCAT communication starts and runs, the communication state transitions (EtherCAT State Machine) between master and

slave applications are shown below:

Init (FIEELL)
(IP)I |(Pl)

Pre-Operational (Tiliz47)

| (P&j |(8P>

(SI)

(Ol)
Safe-Operational (“Z4izfT

opP)|
(SO)I I(OS)

Operational (i£17)

When transitioning from the Init state to the Operational state, it must follow the sequence of "Init — Pre-Operational —
Safe-Operational — Operational"; skipping levels is not allowed. When returning from the Operational state, skipping levels is

allowed. States and state transition operations are shown in the table below:

Status

Description

Init(l)

* Mailbox not communicable state

* Process data not communicable state

Init to Pre-Op
(IP)

» The master sets link layer address and Sync Manager channels for mailbox
communication

* The master initializes DC clock synchronization
* The master requests transition to Pre-Op state
* The master sets AL Control Register

* The slave checks if mailbox initialization is correct

Pre-Operational(P)

* Mailbox communicable state

* Process data not communicable state

Pre-Op to Safe-Op
(PS)

* The master sets Sync Manager channels and FMMU channels for process data

» The master configures PDO mapping and Sync Manager PDO assignment
parameters via SDO

* The master requests transition to Safe-Op state

* The slave checks Sync Manager channels for process data communication, and
checks Distributed Clocks settings as needed

Safe-Operational(S)

* Mailbox communicable state

* Process data communication is enabled, but only input data is valid; output data
remains invalid

Safe-Op to Op
(80)

* The master sends valid output data

* The master requests Operational state

Operational(O)

* Mailbox communicable state

* Process data communicable state
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7.2 CANopen over EtherCAT (CoE)

To support a wider variety of devices and broader application layers, EtherCAT has established the following application protocols:

»  CoE (CANopen application protocol based on EtherCAT)

»  SoE (Servo Drive Profile compliant with IEC 61800-7-204 standard)

»  EoE (Ethernet over EtherCAT)

»  FoE (File over EtherCAT)

CoE (CiA 402 CANopen protocol) is a communication protocol based on IEC 61800-7-1, IEC 61800-7-201, and IEC 61800-7-301
standards, and designed to achieve international standardization of drive control and motion control. Currently, the CD300E drive

supports the CoE protocol.
7.2.1 OSI Reference Model of CoE

The servo unit consists of three layers of the OSI reference model: Application Layer (CANopen), Data Link Layer (EtherCAT), and
Physical Layer (Ethernet). The other 4 layers, besides the Application Layer, Data Link Layer, and Physical Layer, are not used. The
Data Link Layer implements EtherCAT communication, and the Application Layer implements the CANopen motion control

protocol (DS402).

Servo Control Software

: 2

CANopen Service (CoE)
EtherCAT Object Dictionary Application
State Layer
Machine ¥ : (DS 402)
SDO
T s h . k2
‘ Register ‘ ‘ Mailbox Communication ‘ Frocess Data Objec‘%
Data Link
[ FMmU2 | [FMMUO | [FMMUT] | ey
['SynoMan 0 | [SynoMan 1] (EtherCAT)

Physical
Layer
(Ethernet)

‘ PHY

7.2.2 EtherCAT Communication Structure

The application layer object dictionary includes: communication parameters, application data, and PDO mapping data, etc.

PDO (Process Data Objects) contain real-time data during servo drive operation and are accessed periodically for reading and
writing.

SDO (Service Data Objects) mailbox communication performs non-periodic access and modification of some communication
parameter objects and PDO process data objects

(1) SDO Implemented in CoE

Non-periodic data communication in the EtherCAT protocol is called mailbox data communication, which can be bidirectional -
master to slave and slave to master. It supports full duplex, independent communication in both directions, and multi-user protocols.
The mailbox data header includes an address field, allowing the master to resend mailbox data. Mailbox data communication is the
standard method for parameter exchange. If PDO configuration or other non-periodic services are required, mailbox data
communication needs to be used, typically implemented by encapsulating the CiA301 protocol (object dictionary, CoE) within the

mailbox. The following describes master-slave mailbox communication.
ST
==
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o Master to slave communication, write mailbox command

The master sends a write data area command to send mailbox data to the slave. The master needs to check the working counter
(WKC) in the slave's mailbox command response message. If the working counter is 1, it indicates that the write command was
successful. Conversely, if the working counter has not increased, typically because the slave has not finished reading the previous
command, or has not responded within the limited time, the master must re-send the write mailbox data command.

o Slave to master communication, read mailbox command

When a slave has data to send to the master, it must first write the data to the input mailbox buffer area, and then the master reads it.
When the master discovers data waiting to be sent in the slave ESC input mailbox data area, it will send appropriate read commands
as soon as possible to read the slave's data. The master has two methods to determine if the slave has filled the mailbox data into the
data area. One is to periodically read a flag bit using FMMU. Using logical addressing can simultaneously read flag bits from
multiple slaves, but its disadvantage is that each slave requires an FMMU unit. The other method is simply to poll the data area of the
ESC input mailbox. A working counter increment of 1 for a read command indicates that the slave has filled new data into the input
data area.

In CoE, the concept of CAN ID is transformed into a "Type" parameter, and the entire 8-byte content of CAN's data segment is
placed into the "Data Area" of the EtherCAT datagram format and sent as "Mailbox Data".

The meaning of each field in the mailbox data is shown in the table below:

Data Area Name Description

Length Length of the following mailbox service data

When communicating from master to slave, this is the data source

slave address
Address L .
When communicating from slave to master, this is the data

destination slave address

Channel Reserved

Priority Reserved

Mailbox Mailbox Type, protocol type of the following data:
Header 0: Mailbox communication error

2: EoE (Ethernet over EtherCAT)

3: CoE (CANopen application protocol based on EtherCAT)
4: FoE (File over EtherCAT)

5: SoE (Servo drive profile compliant with IEC 61800-7-204
standard)

Type
=3 (CoE)

Sequence number used for repetition detection, increments by 1 for

Counter . 3
each new mailbox service

PDO No. PDO sequence number when sending PDO

CoE Service Type:
1: Emergency event information
2: SDO request
3: SDO response
Command 4 TxPDO
Type 5: RxPDO
6: Remote TxPDO send request
7: Remote RxPDO send request
8: SDO information

Note: In CD300E series drives, only SDO request and SDO response
are currently supported

The SMO and SM1 synchronous managers of CD300E are used for mailbox communication. When there is mailbox data, an SMO or

SM1 signal will be triggered to process the mailbox data (SMO=mailbox output, SM1=mailbox input).

(2) PDO Implemented in CoE

EtherCAT real-time data transmission is achieved through Process Data Objects (PDO). According to the data transmission direction,
PDOs can be divided into RPDO (Reception PDO) and TPDO (Transmission PDO). RPDO transmits master data to the slave, and

TPDO sends slave data back to the master.
=4
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RxPDO:
- Control words. —_—

Target position etc.

Master Slave

TxPDO:

—=— | Status word. —————
Actual Position, etc

PDO usage requires PDO assignment and PDO mapping.
1. PDO Assignment
PDO assignment is used to establish the link between PDO mapping and the Sync Manager (SM). CD300E drives support four
groups of PDO assignments. Each Sync Manager (SM2 and SM3) can be assigned up to 4 groups of PDO mappings.
Assignment-related objects are shown in the figure below:
RPDO
/1600n:RPDO 1

SM2 Configuration | -f":/,.---"iwmh:RPDO 2

/1 1612h R

*~1602h:RPDO 3

/ ™,
SM Configuration |/ \:1603h:RPDO 4
1C00h L
SM2:RPDO _ TPDO
SM3:TPDO |\ /§1A00h:TPDO 1)
™, - ey

N
N1A03h:TPDO 4|

1C13h [ al1a02n:TPDO 3

X Note:
PDO configuration can only be set when the EtherCAT Communication State Machine is in Pre-Operational state, otherwise an error will occur.
PDO configuration parameters cannot be stored in EEPROM. Therefore, after each power-up, it is essential to reconfigure the mapped objects,

otherwise, the mapped objects will revert to the drive's default parameters.

Steps to modify PDO assignment, taking 1C12h as an example:

1. ESM state machine switches to Pre-Operational (Pre-Op) state (Init—Pre-Op)

II. Write 0 to sub-index 00h of 1C12h

II1. Write new values to sub-indexes 01h-04h of 1C12h (default 01h:1600h)

IV. Write the new number of sub-indexes to sub-index 00h of 1C12h (the default is 1)

V. SM state machine switches to Safe-Operational (Safe-Op) state, re-assignment is complete
2. PDO Mapping
PDO mapping is the correspondence between application objects (real-time process data) from the object dictionary to PDOs.
CD300E drives support variable PDO mapping. There are 4 groups of RPDO mappings and 4 groups of TPDO mappings in the
object dictionary. Each PDO mapping group can be assigned up to 8 sub-index objects. Users can flexibly configure as needed,

taking care of data length limitations.

—
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The index numbers for the 4 RPDO mapping groups are 1600h - 1603h, and for the 4 TPDO mapping groups are 1A00h - 1A03h.

The sub-index length is 32 bits, containing the index, sub-index, and length information of the mapped application object, as shown

in the table below:
Bit 31-16 15-8 7-1
ject length
Mapped Sub-index of Ol())]gelcl: t ;Eigtt
Description application application ' .

object index object 10h: 16-bit

! ! 20h: 32-bit
Example 6040h 00h 10h

The mapped application object must be in the drive's object dictionary and support PDO mapping. The access attribute of mapped
application objects in RPDO mapping is read/write (RW), and in TPDO mapping, it is read-only (RO). The CiA 402 protocol

imposes the following constraints on the object dictionary:

Index Description
0000h-0FFFh Data type description
1000h-1FFFh CoE communication object
2000h-5FFFh Manufacturer-defined object
6000h-9FFFh Profile-defined object
AO000h-FFFFh Reserved

The access attributes of objects 1600h - 1603h and 1A00h - 1A03h are read/write (RW), but writing is only allowed under specific
conditions. Only in the Pre-Operational (Pre-Op) state can the value of sub-index 00h be modified. Only when sub-index 00h equals
0 can the values of sub-indexes 01h-08h be modified.
The steps to modify PDO mapping are as follows, taking 1600h as an example:

I.  ESM state switches to Pre-Operational (Pre-Op) state (Init — Pre-Op)

II. Write 0 to sub-index 00h of 1600h

II1. Write new values to sub-indexes 01h - 08h of 1600h

IV. Write the new number of indexes to sub-index 00h of 1600h

V. ESM state switches to Operational (OP) state (Pre-Op—Safe-Op—Op), new RPDO mapping can be used
3. PDO Default Configuration
Default configuration for the 1st PDO mapping group, generally used for Cyclic Synchronous Position (CSP) mode and probe

function.

Index | Sub-index Default Value Description
00h 0004h 4 mapped objects
0lh 60400010h Control word (6040h), 16-bit length
1600h 02h 60600008h Operating mode (6060h), 8-bit length
03h 607A0020h Target position (607Ah), 32-bit length
04h 60B80010h Probe settings (60B8h), 16-bit length
00h 0007h 7 mapped objects
01h 603F0010h Error code (603Fh), 16-bit length
02h 60410010h Status word (604 1h), 16-bit length
1LAOOh 03h 60610008h Current mode (6061h), 8-bit length
04h 60640020h Actual position (6064h), 32-bit length
05h 60B90010h Probe status (60B9h), 16-bit length
06h 60BA0020h Probe 1 rising edge position (60BAh), 32-bit length
07h 60F40020h Position following error (60F4h), 32-bit length
="
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7.3 Synchronization Mode and Communication Cycle

7.3.1 Synchronization Mode

CD300E drives support two synchronization modes: FreeRun mode and DC Synchronous mode.

(1) Free Run Mode

In FreeRun mode, the drive uses its local clock to process communication data and is not synchronized with the EtherCAT
communication cycle. This mode is asynchronous and suitable for applications with low real-time requirements.

(2) DC Synchronous Mode

In DC (Distributed Clocks) Synchronous mode, the drive and master use the same system clock (SYNCO event) to achieve
synchronized execution of EtherCAT communication. This mode allows all devices to use the same reference time, thus achieving
synchronization between devices, and is suitable for applications where multiple drives need to coordinate motion.

7.3.2 Communication Cycle

CD300E drives support communication cycles of 125us, 250us, 500us, 1ms, 2ms, 4ms, 8ms. A smaller communication cycle means
faster response. In DC Synchronous mode, the drive acts as a slave and needs to synchronize with the controller's communication
cycle. When the drive is connected to a controller, it will automatically match the controller's communication cycle. If matching fails,

a communication failure with the controller will be indicated.

Related objects:
Index Sub-index Name Description
0: Free Run mode
01h Synchronization Mode
1C32 2: DC Synchronous mode
(SM 2) 02h Communication Cycle 125ps, 250us, 500us, 1ms, 2ms, 4ms, 8ms
05h Minimum Communication Cycle 125ps
o 0: Free Run mode
0lh Synchronization Mode
1C33 2: DC Synchronous mode
(SM 3) 02h Communication Cycle 125ps, 250us, 500us, 1ms, 2ms, 4ms, 8ms
05h Minimum Communication Cycle 125us

7.4 Communication Configuration Examples

7.4.1 CD300E with Beckhoff Controller Operation Case

(1) Hardware Scan and Parameter Configuration

. XML Description File Loading

Go to the official website of Simphoenix Electric www.simphoenix.com.cn to download the EtherCAT slave description file for the
CD300E series servo drive. After downloading, copy the XML file to the C:\TwinCAT\3.1\Config\lo\EtherCAT directory.

II. Hardware Scan

Create a new TwinCAT Project, and then set the connected controller as the target controller; right-click the icon in the bottom right

corner and switch TwinCAT to the configuration mode; expand the 1/O tab, right-click Devices, and click Scan.

=4
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o e e e e - ams TR |EE| W ] e | e g

Sclution Explorer 0 x
@&-o-0| =
Search Solution Explorer {Ctrl+;) P~

R0 solution TwinCAT Project20° {1 project)
4 ol TwinCAT Project20

b @l sysTEM
] MOTION
ol pic
Wl sAFETY
H Ct++
(&) vision
& ANaLYTICS
- /0
2 M T Add New Item... Ins
| '8 Add Existing Item... Shift+ A=A
Rename
Add New Folder...
Expsart EAP Confi File
'\ Scan
Paste Ctrl=Y
Paste with Links

At this point, a prompt "Not all devices can be scanned automatically" will appear. We have already added the XML file, and click
OK.
Microsoft Visual Studio x

HINT: Not all types of devices can be found automatically

e HiE

In the pop-up dialog box, check the I/O device with the (EtherCAT) suffix and click OK to confirm. When asked if you want to scan

devices, select Yes;

Microsoft Visual Studio

o Scan for boxes

2y | Aw

Next, it asks if you want to automatically add axis configuration templates in MOTION. Here, select NC and click OK to auto-add;
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EtherCAT drive(s) added >

Append linked axis to; (@) NC- Configuration Qk

() CMNEC - Configuration
Cancel

Finally, it asks if you want to enter Free Run mode, select No;

Microsoft Visual Studio

o Activate Free Run
=

At this point, the hardware scan is complete.

III. Parameter Configuration

1. DC Mode Setting

In the left Solution Explorer, expand the newly added Devicel (EtherCAT), click Drive 1 (Simphoenix CD300), go to the DC tab on
the right, and change the Operation Mode to DC-Synchron. If it's already DC, no modification is needed.

2. NC Axis Parameter Setting

a. Pulse Equivalent Scaling Factor Setting

Expand MOTION — NC Task 1 SAF — Axesl, select Settings in the right tab; choose an appropriate unit as needed (options include

mm/°/radian, etc., and we takes mm as an example)

General Settings Parameter Dynamics Online Functions Coupfing Compensation
¥
- Link To WO, Drrive 1 (SEamphoenic CO200)

Lk To PLE... I |

Aodds Type: CANGpen DS40Z/Froflle MDP T42 (=.q. EtherCAT Cok Drlve)

Unit: | = [5] Display nly)

_ Position:  [Jum [ Medula
m
8 velocity: [l mmymin
Dagrea
=
Resuit
Position: Velocity: Acceleration: Jark:
mm |mm¢s | mmys2 | |mmisd

Axis Cycle Time / Access Divider
Divider | | Cycle Time (ms |"-UU”

Maodulo: @

Then, in the left Solution Explorer, click Enc to modify encoder parameters
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Sl ]

General NC-Encoder  Parameter Time Compensation  Online

- Encoder Evaluation:

.1lwert Encoder Counting Direction FALSE j WLSE B
Scaling Factor Numeratar o F mm/ING
.Scal';ng Factor Dennminat‘ol {default: 1.00 I 1.0 [ E [
Position Bias oo F mm
Modula Factor (e.g. 360.0% 360.0 F mm
Tolerance Window for Module Start {uls] F mm
Encoder Mask (maximum encoder value) OxFFFFFFFR ]
Encoder Sub Mask {absolute range maximum ... Cx000FFFFF g (]
Reference System INCREMEMTAL" ﬂ MCHEMENTAL E
- Limit Switches: |
Saft Positien Limit Minimom Monitoring FALSE =] Farse B
Minimusm Pasition . 0o Fmm
Soft Pasition Limit Maximum Monitoring FALSE =l rarss B
Maximum Position 0.0 | .F .mm
+ Filter: | w

ScalingFactor Numerator  Displacement per Revolution

ScalingFactor = -
cattngractor ScalingFactor Denominator Feed (6092h — 01h)

The CD300E drive's feed amount (6092h-01h) is set to 10000 by default, i.e., 10000 pulses from the controller correspond to one
revolution of the motor. Depending on the selected displacement unit, the value of the Scaling Factor numerator needs to be modified.
For example, if the displacement unit is "mm", it's generally set that one revolution of the motor corresponds to 60mm of the
movement. In this case, lmm/s corresponds to 1r/min, because the motor's rated speed unit is r/min, which is more intuitive during
debugging.

b. For initial debugging, it is recommended to disable following error monitoring, position range monitoring, and target position
monitoring. Otherwise, not only will following error report an alarm, but the NC axis will also report an alarm. These can be set as

needed later.

|+ Manal Mathon nd Homing:

|+ Fant s Siopc
|+ Limit Swicches

| rositian Lag Monitosing FALSE = a
Iaemum Position Lag Value 3000 Fmm
Mamum Fosition Lag Filies Time ooz F s

Positian Range Maoniaring FALSE =] B
Fosltion Range Windaw 20 Foomnm
Target Pasition Martorieg FALSE =l £l
AT POCETCT TN ey Foimm
Target Pasklon Maonliaring Time ooz Fois
In-Targes Alam FALSE -'l B
In-Target Tunscut 0 Fos
Motion Monitaring FALSE -'l B
MDInJI'.MDﬂlI,Df|I|gWII$UW o Fomm

| Motan Muullaiug Thme 153 F s

|

= o parammter

fad \pload Expand Al Tallspse A Seleceall

c. Related Speed Setting

S
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General  Settings Parameter Dynamics Online Functions Coupling Compensation

| i

- Maximum Dynamics:
Reference Velocity 2200.0 F mmys
Maximurm Velocity 2000.0 .}'— mmys
Maximum Acceleration 15000.0 F mmyfsd
Maximum Deceleration 15000.0 .F mmys2

+ Default Dynamics:

- Manual Motion and Homing:
Homing Velocity (towards plc cam) 300 F mmyfs
Homing Velocity {off plc cam) 300 .F mmys
Manual Velocity (Fast) A00.0 F mmys
Manual Velocity (Slow) 100.0 F mm/s
Jog Increment {Forward) 5.0 .F mm
Jog Increment (Backward)] 5.0 F mm

- Fast Axis Stop:
Fast Axis Stop Signal Type (optional)  "OFF (default)’ - I3
Fast Acceleration {optional) 0.0 F mmfs2 «

e Reference Velocity: Set to the speed at which the load moves when the motor is at its rated speed;
e Maximum Velocity: During debugging or PLC axis control, the target speed must not exceed this value. It should be slightly less
than the reference velocity, typically set to about 95% of the reference velocity;
e Manual Velocity (Fast/Slow): Speed for jogging (manual jogging), standard fast mode, and standard slow mode;
e Jog Increment (Forward/Backward): Displacement step for forward and reverse jogging.
In this test, one revolution of the motor is 60mm, and the motor's rated speed of the drive is 3000 rpm. Thus,
Reference Velocity = 60mm * 3000/60 = 3000mm/s
Maximum Velocity = 0.95 * 3000mm/60 = 2850mm/s
Other speed parameters are set according to the specific application.
After setting the parameters, click the "Download" button below to update parameters or directly activate the configuration to
download all parameters. (Some parameters may not be directly downloadable and will prompt a message box; configuration

activation is required. Please operate according to the actual prompt).

—
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(2) Drive Function Debugging

I.  Relationship between NC Axis and Physical Axis

You can select the physical axis associated with the NC axis via Axis] — Settings — Link to. This link is automatically added during
hardware scanning, or you can manually right-click Axes, click Append axis to add an axis, and manually link the NC axis to the

physical axis. This window shows the correspondence between NC axis and physical axis.

TusnAT Prajeci] @ %

s online Punctions Coupling Companation
[k To 10 | [t ¢ e coavs;

Link To AL,

- T et % B Tl [ i 7'
+ o Tosk1 s
B HCTak 158
A8 image
[ Taktes

8] obfecis

L]

- O

| e

Ehert

M Tk 1 5AF therCAT} il

Expanding the variables in I/O Devices, you can see that the variables under the drive are already linked. Right-click one of the
variables and click Go to Link Variable to see the link between this variable and the variable in the NC axis. The NC axis and
physical axis exchange data through these variables. Drive data is read into the NC every cycle, and after processing, the NC sends
control commands to the drive.

(3) NC Interface Debugging

After parameter configuration is complete and the configuration is activated into run mode, click "motion" — "Axes" — "Axisl" —
"Online" as shown in the figure, to perform debugging.

L. Click SET, manually check Controller, Feed Fw, Feed Bw, and set Override (speed ratio), then click OK. Alternatively, directly

click ALL to enable the axis, which automatically sets the speed ratio to 100%.

General Settings Parameter Dynamics Online  Functions Coupling Compensation

| 0 0000 Setpeint Position: mm]
\ i 0.0000
Lag Distance {minjmax): _mm] Actual Velocity: [mmys] Setpoint Velocity:  [mmy/s]
D.0000 {0.000, 0.000) | 0.0000 0.0000
Override: [%] Total / Control Qutput:  [%] Error
0.0000 % | | 0.00/ 0.00% 0 (00}
Status {log.) Status (phys.) Enabling
— ik cof — ;
] Ready [k} IMwm! Set Enabling % !troller Set
[Jcalibrated [ Moving Fw| Id Fw
I Has Job [ndoving Bw| [ canmoiier “ Bw
| oo [ ]F
Controller Kv-Factor: [mn LA FeectBu Lnhice) | [mmjs]
|1 Qveride 3] | lﬂ
| [rod | Al |

Target Position: [mm/s]

: T
HE B & HE B =

II. After enabling, you can see that the Ready status is checked, meaning that the motor is enabled. Controller, Feed Fw, Feed Bw
statuses will also be checked. Then, pressing F1 to F4 allows jogging the motor. Pressing F1 jogs, releasing F1 stops the motor. Jog
speed is set in Manual Velocity under the Parameter tab, with default speeds of 100mm/s and 600mm/s, corresponding to slow jog
and fast jog, respectively.

III. After setting Target Position and Target Velocity, press F5 to achieve the position control, and the motor will move to the target
position at the set target speed. For example, if the current position is 0 and the target position is 10000, then after triggering F5, the
motor will move from position 0 to 10000, which is absolute position positioning, and F6 can be used to stop during positioning.

Sy
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IV. When the NC reports an error, there will be an error code in Error. You need to reset the error with F8, otherwise the axis cannot
continue to move. F9 is the origin finding button. After pressing F9, the axis position will become 99999... and move slowly.
However, the origin finding process requires an external hardware signal as the home position signal, which cannot be captured in the
Online window. Therefore, F9 button is generally not used for homing; instead, the origin finding function is implemented through
programming.

V. Through Set Actual Position in Functions, you can modify the current position of the axis. If the current position is set to 0, then
the current position is the origin. This position will be lost after TwinCAT restarts. If it's an absolute encoder type feedback, then after
restarting, the actual feedback position of the encoder will be the current position. In the Functions — Start Mode menu, there are
many debugging methods for single axes, commonly including Absolute (absolute position movement), Relative (relative position
movement), Endless+- (infinite forward/reverse), Modulo (modulo movement), Reversing Sequence (reversing sequence), Start/Stop

Sequence (start/stop sequence), Velo Step Sequence (velocity step sequence).

General Settings  Parameter Dynamice Online Functions Coupling Compensation

0.0000 Setpoint Position:  [inm|
\ . 0.0000
Extended Start
Start Mode: [Absahita -] Start
1 Felative L
Target Velacity: Endiess + [mmys]
- Endbess - 2
= S P
[ Accaleration: Madulo [rmmyfs2]
[Madulo shortest way | mm/fs2] {51 Time 18l
Madulo plus direct, e
Cterc Nodulo minus diract, | Imm/s3] 0.00000
Jag +
Raw Drive Output log -
Cutput Made: sl Start
+0.1
Curput Yalue: +0.01 1]
01
Set Actual Position _‘.00]
Abzalute o -0 Set
-0.01
Set Target Position - 0001
Absolute 7 Revarsing Sequence oot
|Start/Stop Sequence
Velo Step Sequence

Shnus Sequence [Bode)
- Sirnas Drcillation

7.4.2 CD300E with Trio Controller Operation Case
Below, taking Trio MC4N-ECAT (P900) master as an example, we will describe the simple configuration and usage process of the
CD300E servo drive.
(1) Hardware Scan and Parameter Configuration
L. Install Software
Install Motion Perfect software. V5.4 or higher is recommended.
II. Set Network Connection Properties

Connect the computer and controller directly via Ethernet, and set the computer's TCP/IP properties as shown below:

; -
s - o x||@ e
- p—— [ imemet o & mrorap me x|
o o | f
% Ethamat ey = |

o = | EmEmst, MEEEERED P EE S SRENE
&0 1 | PiEm,

uss e e
i TR AT
Sk | wEm T B
{ 1P dERH] 152,184 , B0, 30
R {
ST ‘ FEABIL 55,255,855, 0
3w = i BRI
L
ol | | measEs = L] 1

i IR R OnS EEEEr
BE DNS BESPY

WA DN EEE

O S Eemn i

i v ) |

Manually set the IP address for the computer's IPv4 protocol, ensuring that the computer's IP address and the drive are on the same
network segment. The controller should select IP port 23. After ensuring consistency, click Apply and Connect to complete
controller-computer communication.

—
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III. Create New Project
Click Project — New (after the programming software connects to the controller, creating a new project will automatically identify
the controller model) — Select (select project template, save location, and name) — Confirm to complete new project creation. as

shown in the figure below:

2 s TEms - o x
e e R
- oy w o=
e m—ﬁ‘m_‘na_r.s « i
- ‘ MC2N ECAT
- TFE Template 164 =
h?'ﬁln'»; Thiz tempiats containg TR package and additional @
files 1o Fave Trio Teach Pendsrt working,

PR N ATTERTRON: ROBOT DEFAITHINS s an exsmols of
Soara robet fo demonsiate Ao fo st the robat

paramsieee, Aty AOB0T DEFIMITIONS to st pour
machina.

[ | [ &=

Then add the program, steps as follows: click File/Program — New (or directly double-click the project on the left)

@ Mation Perfect v5.4.5
IE pEwls &8 =X i/Es GRET IR

A %- B2 EE-%

MC4N ECAT (P902) v2.0294

Moosr W sase W sies

Pa ] Project: ceshi

& ES 5
L% EthercAT (Emo] O

You can choose Trio BASIC programming language or IEC61131-3 programming language. Below, we will use Trio BASIC
program as an example. First, you need to load the network configuration file "EC_EXTEND" and the controller configuration file

"MC_CONFIG", as shown below:

Llmazmes o x
EEETE =
[ Tria BASIC
[ LIBRARY
I FILES
[ comric
] roBOTICS
L] ALaRM
L] cam
] Hmi
[ Ecaa-3
[ Packaging B MEABASICEE
i mEEE
B A
liil Binary File
A N CAM E
& coand ez
4 =] Mgt
T8 HMIER
4 @ EC 113136
b mprem
[5] eemem
b A EEIEES
) o
4 @ ECH1-3F
i BagEE
] KEFIE
] PEERETREES
i A8
5 & 2]
% |
e
B it
—_—),/);/
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After creating a new network configuration file, you need to add the CD300E's XML file. Only after adding it will the EtherCAT
network be scannable. The steps are as follows:

EC_EXTEND Program Configuration:
Right-click EC_EXTEND project — Import ESI file — CD300-1AXIS V00 — Select CD300 from the selected device
dropdown — Choose Control Mode for Axis Type (default Position: CSP) — Merge to complete the drive XML file
configuration.

MC_CONFIG Program Configuration:
Double-click MC_CONFIG — click Edit — EtherCAT — Network Cycle Time Selection (MC4N supports 500us at
minimum, and 2000us is recommended) to complete the new project configuration. Click Reset Controller to complete
slave configuration.

The new process is shown below:

£ emsenercaTamres., - 8 =
MCAN ECAT (P02} v2.0294
wtm ok [ Em=es| | yeimingg
B o AFe AEED AR
OeEvmr P omzu Bad = sses w6 @ sore O
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e L aSinghoenis
|" L -4 i CO200_1ANES WO De00010001 SimphosenisEtherCAT W2 xml
IR 1060 02
o AR
% ER
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W oocs Muhisals
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At this point, you can view the slave status via the navigation bar EtherCAT:
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After configuration is complete, axis parameters need to be set:
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Ea =0
ATYPRE ECAT il
UNITS 10000 |
4 Galng
PGAIN 1
1 GAIN a
O_GAIN a
OV_GAIN a
VFF_GAIN a
4 Valacity profia
ACCEL 100
DECEL 100
SPEED 10
CREEF 5
MERGE
SRAMP
MSPEED
VP_SPEED
# Limits
DATUR IN
DRIVE_FE_LIMIT
FE_LIMIT
FE_RANGE

FWD_IN S
REP_DIST 20000000
REF_OPTION a
REV 1N -
F&_LINIT 40000000
RS LIMIT 40000000

¥ Postions

4 Axis output
Dac
SERVC

4 Status
ARISSTATUS
TABLE_POINTER

RIVEFE
FE
LINK_AXIS
MTYPE
NTYPE

ae

B8 o oow

Including:

UNITS is the servo motor pulse equivalent (pulses per revolution, CD300E is set to 10000)

SPEED is the motor speed, corresponding to (set value * UNITS)/second

SERVO is the open/closed-loop control selection, 1 for closed-loop control. Before closed-loop control, ensure that the analog output
direction and encoder direction are the same. You can first set SERVO=OFF, output a positive voltage using the DAC command, and
observe if the encoder value increases. If they are opposite, you can change the encoder direction using encoderratio=(-1,1). If you
start with closed-loop control immediately and the analog output direction and encoder direction are opposite, it will create positive
feedback, leading to run away.

Gains (gain parameter group), Velocity Profile (speed, acceleration/deceleration settings), Limits (soft limit, position tracking error
setting, etc.) can be set as needed. After configuring axis parameters, create a new program to initialize axis parameters, as follows:

Click Project — Modify STARTUP — Axis — Select connected axis — Select the axis parameters to be initialized as needed — OK

I 3
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Right-click on the STARTUP program and set the auto-run option to set STARTUP process to 0 (run once at power-up initialization)

BMIATED U | S| ] H "Start Standard Section
8 OK miEe ; Sl i
L eramis %
Qe @ snse Weres
5 e FEFRE—ES, [EEHEE e R ET,
I tc ShELETE =T
W] STARTUR. P nm 7@ e
i@l MC_CONFIG b 1 | o ;
S| EC_EXTEND EF il
&' STARTUP i
= Ethemet 192,168, 10.76 AR wE || WM

Ren e
The above completes the parameter configuration
(2) Drive Function Debugging
I .JOG (Jogging) Demonstration:
Jogging control axis mode operation:
After enabling the jogging control axis, click Tools — JOG Axis — Select Axis — JOG Input (i.e., mapped to forward/reverse input

terminals) — Set JOG Speed — Use +/- to achieve forward/reverse rotation of the servo axis, the motor speed will be the JOG speed.

WA 5‘?3;‘.! B0 20
IE-ARM® A FELEEEBaL

ﬁ

II.  BASIC Instruction Run
Select to open the instruction editing interface from the menu bar

R OoER yEr RIEEST IR MHfEE =m0 ¥
Dt’?" EE-GEMadhTe s ENEEwL

FIFrEEn B X MCCONFAG & EC_EXTEND STARTUP X

WDOG: Instruction to enable servo drive

FORWARD is the axis forward command

REVERSE is the axis reverse command

CANCEL is the command to cancel axis movement (CANCEL(1) cancels the current running command, CANCEL(2) cancels all
axis movement commands)

MOVE() instruction moves relative to the current position

MOVEABS() instruction moves the servo to an absolute position

DATUMY() is the origin finding instruction, with 6 modes available to position the axis to an absolute location Set CREEP speed in
axis parameters to change the creeping speed to the zero signal point. The set speed can be configured via SPEED in the axis

parameter table
St
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Chapter 8 Servo Basic Functions

8.1 Electronic Gear

&.1.1 Electronic Gear Ratio

Electronic gear is a function that converts the displacement set by the "command unit" input from the host computer into the number
of pulses required for actual movement.

The "command unit" refers to the minimum displacement of the load. The command unit does not convert displacement into pulses
but into units of physical quantities that are easy to understand, such as distance (e.g., um or °).

Through the electronic gear function, each pulse input to the servo unit corresponds to one command unit of workpiece movement.
With the use of this function, the motor rotation and movement amount per command unit can be arbitrarily set.

Set the electronic gear ratio according to objects 608Fh (Position encoder resolution), 6091h (Gear ratio), and 6092h (Feed) as
specified by CoE (CiA402).

The relationship between user-defined command units and internal units (pul) is calculated according to the following equation:

Positionencoder resolution X Gear ratio

Electronic Gear Ratio =
Feedconstant

Position demand value X Electronic Gear Ratio = Position demand internalvalue

Note:
® The electronic gear ratio is Validation in the range of 8000 times to 1/1000 times.
If the set electronic gear ratio is outside this range and enabling is attempted, Er.FF09 (Abnormal Action Setting) will be triggered.
©® 608Fh-01h (Encoder increments) is automatically set according to the encoder's resolution.
©® 608Fh-02h (Motor revolutions) is fixed at 1.

® When modifying the electronic gear ratio, please disable first.

8.1.2 Common Electronic Gear Setting Methods

(1) Set the number of command pulses for one turn. The drive's default is this setting.

Automatically Configure Based on Encoder Resolution
\ Mechanical Gear Ratio, Default

Setting: 1/1

Number of turns of motor (6091h-01h)

[ |
Default value: 1 i Encoder increments (608Fh-01h) J}

]
I
I
I
I
I

X<

Electronic\\[ Motor revolutions (608Fh-02h) } Number of turns of gear output shaft (6091h-02h) Ji
Gear Ratio Feed (6092h-01h)

E Number of turns of gear output shaft (6092h-02h) }

Default value: 1

Encoder increments (608Fh-01h)

= Pulses Per Revolution, PPR
" Feed (6092h-01h) =

| )

R = ,/
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Examples of settings for three common mechanical systems are as follows:

Content

Mechanical System Configuration

Ball Screw Round Table Belt + Flywheel
2 A, Command Unit: 0.005mm
Command Unit: 0.001mm t"ﬂ"‘g”‘;‘_‘_’ L“:‘,--"' = —
load Shaft v ) ./
| M T | ;H— i o { |
| | AT Ta 2y i Reduction Ratio: 5/1 Ao
a Load shaft { — ko

Enceder resclution:

8388608 (23-bit) Ball Screw Lead : 8mm

Encoder Fésolutjon 2
B388608 (23-hit)

Fhvwhes] diameter:

{ ion ratio:
L lllRedm:tlon ratio: 81 @10
e o

ncoder resolution:

B3BBE0NA (23-bit)

Mechanical
Specification

Ball screw lead: 6mm
Reduction Ratio: 1/1

1 turn angle: 360°
Reduction Ratio: 5/1

Flywheel diameter: 100mm
(circumference 314mm)

Reduction ratio: 8/1

Encoder

Resolution

8388608 (23-bit)

8388608 (23-bit)

8388608 (23-bit)

Command Unit

0.001mm (1pm) 0.01° 0.005mm (Spm)
Load Shaft
Rotation
LT 6mm/0.001mm=6000 360°/0.01°=36000 314mm/0.005mm=62800
urn
Displacement
Electronic 8388608 9 1 8388608 y 5 8388608 y 8
Gear Ratio 6000 1 36000 1 62800 1

(2) Set the electronic gear ratio numerator and denominator.

Default value: 1

Electronic
Gear Ratio

Automatically Configure Based on Encoder Resolution

\

{ Encoder increments (608Fh-01h) }

Number of turns of motor (6091h-01h)

( |
i Motor revolutions (608Fh-02h) j

Number of turns of gear output shaft (6091h-02h)

Setting the Same Value
as 608Fh-01h

L

. Feed (6092h-01h)

[ |
i Number of turns of gear output shaft (6092h-02h) J}

Default value: 1

i
! Number of turns of motor (6091h-01h)
|

|_o— Electronic Gear Ratio Numerator
I
J

f ) . . .
| Number of turns of gear output shaft (6091h-02h) ™—FE]ectronic Gear Ratio Denominator
| J

—
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8.2 Device Control
8.2.1 Power Drive Systems (PDS)

The power drive system (PDS) state transition for CD300 series EtherCAT bus servo drives, as specified by the CiA402 protocol, is

shown below. The state transitions are controlled via Controlword (6040h), and the servo drive's device state is monitored using

Statusword (604 1h).
Power On
v Automatic Trip When Control Power is Applied
Not ready to Switch on L
( STW:xox x00x x0xx 0000 ) Control Power Activation
Main Power Circuit Not Activated
Automatic Trip After Initialization Motor Not Activated
Fault reset
1 XXXX XXX [ XXX XXXX )
Switch on Disabled —
( STW:2xxxx xxxx x1xx 0000
f Disable volt
Disable voltage Shutdown B oAians Fault
(Or Main Power OFF)Disable voltage (000000 0x00x x110 ) or Quick stop I( STW:x0x x000¢ x0xx 1000 )
(OI' E_Stop) (30000 000¢ 0300¢ XXOX ) Ready to Switch
(30000 300K 000 XX0 ) B ly to Switch on
Or Quick stop ( STW:x00x 3000 X01x 0001
(Or Main| Power OFF) Disable voltage
. Switch on (or Main Power OFF)
(And Main Power ON) Shutdown X000 X000 0X0K X0K0X )
(And ECAT 0P) (X000000X 000 XT10 )
(X000 000 00k x111 ) Control Power Activation
- Main Power Circuit Activation
Switched on )
STW:xox xx1x x011 0011 xsxﬂeﬁﬂ%mﬂ ) Motor Not Activated

Quick stop active
( STW20xx xxxx x00x 0111

Fault reaction active

Operation enabled
STW:xxxx xx1x x011 0111

(Note)  + [ indicates a state.

* STW refers to Statusword (6041h).

*__ (underscore) is the control command for Controlword (6040h).

Each state is described in the table below:

PDS Status

Description

Not ready to Switch on Initialization (incomplete state)

The device power is on, the drive is in initialization process and performing internal self-check,
and the brake is activated.

Drive parameters cannot be set, and drive functions cannot be executed.

The servo drive is fault-free, or the error has been cleared.

Switch on Disabled Initialization (complete state) . . o .

Drive parameters can be set using SDO communication service.
. L The servo drive is ready, and the motor is not energized.

Ready to Switch on Main circuit power OFF state .
Drive parameters can be set.
The drive motor is in ready state, the main circuit power will be finally connected in this state,

. Servo Enable Off / Servo . .
Switched on Read but drive functions cannot be executed.
eady .

Drive parameters can be set.
The drive is operating normally, a servo operating mode has been enabled, and the motor is

Operation enabled Servo Enable On energized. When the speed command is not 0, the motor rotates.
Drive parameters with "Runtime Change" attribute can be set, others cannot.

. . . The quick stop function is activated, and the drive is executing quick stop function.
Quick stop active Quick Stop . . . .
Drive parameters with "Runtime Change" attribute can be set, others cannot.
. . . Drive has faulted, stopping according to set method. Motor is still enabled.

Fault reaction active Fault (Alarm) Active . . . .
Drive parameters with "Runtime Change" attribute can be set, others cannot.
Fault Stop complete, all drive functions are inhibited, and drive parameters can be changed to

Fault Fault status

troubleshoot the fault.
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Commands controlling the servo drive PDS state transition are set via 6040h (Control Word)

Index Sub-index Name/Description Access Data Type Ranges
6040h 00h Controlword RW ule 0-65535
Details of each bit of Controlword are as follows:
15 |14|13 |12 |11 |10 |9 8 7 6|5|4 3 2 1 0
Manufacture specific h fr oms eo qs ev S0
Where: so = switch on fr = fault reset
ev=enable voltage h = halt
qs= quick stop oms = operation mode specific
eo= enable operation
PDS state transition is triggered by control commands formed by combining bits 7, 3-0 of Controlword
Command Controlword (6040h) bits
bit7 bit3 bit2 bitl bit0
Shutdown 0 X 1 1 0
Switch on 0 0 1 1 1
Switch on + Enable operation 0 1 1 1 1
Disable voltage 0 X X 0 X
Quick stop 0 X 0 1 X
Disable operation 0 0 1 1 1
Enable operation 0 1 1 1 1
Fault reset 0—1 X X X X
Note: X in the table means the bit can be ignored
Servo drive status confirmation is done via Statusword (6041h)
Index Sub-index Name/Description Access Data Type Ranges
6041h 00h Statusword RO ule 0-65535
Details of each bit of Statusword are as follows:
15 14 13 | 12 11 10 9 8 |7 6 5 4 312 1 0
r oms ila oms m r w | sod qs ve f | oe so rtso
Including:
r = reserved W = warning
oms = operation mode specific qs = quick stop
ila = internal limit active ve = voltage enabled
oe = operation enabled rm = remote
sod = switch on disabled so = switched on
rtso = ready to switch on f = fault

8.2.2 Stop Methods

The servo system's stop method can be set via the following objects:
*605Ah (Quick Stop Option Code)

*605Bh (Shutdown Option Code)

*605Ch (Disable Operation Option Code)
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Index Sub-index Name/Description Access Data Type Ranges Default Value
605Ah 00h Quick stop Option Code RW INT16 0-15 0
When the servo state machine executes the Quick stop command from the "Operation enabled" state, the drive will
perform the stop operation according to the stop method defined by 605Ah.
Value Description
0 Turn off motor excitation signal, motor stops by inertia
1 Stop with deceleration according to object 6084h, then remain in "Switch on Disabled" state
2 Stop with deceleration according to object 6085h, then remain in "Switch on Disabled" state
3/4 The motor stops with maximum current limit and remains in Switch on Disabled state
5/9 Stop with deceleration according to object 6084h, then remain in "Quick stop active" state
6/10 Stop with deceleration according to object 6085h, then remain in "Quick stop active" state
7/8 The motor stops immediately and remains in Quick stop active state
11/13 The motor stops with maximum current limit and remains in Quick stop active state
12 The motor stops with maximum current limit, reset integrator, and remains in Quick stop active state
14 Stop with deceleration according to object 6084h, then remain in "Switched on" state
15 Stop with deceleration according to object 6085h, then remain in "Ready to Switch on" state
605Bh 00h Shutdown Option Code RW INT16 0-1 0
When the servo state machine executes the Shutdown command from the "Operation enabled" state, the servo will
perform the stop operation according to the stop method defined by 605Bh.
Value Description
0 Turn off motor excitation signal, motor stops by inertia
1 Stop with deceleration according to object 6084h, then remain in "Ready to Switched on" state
605Ch 00h Disable Operation Option Code RW INT16 0-1 0
When the servo executes the Disable operation command, the servo will perform the stop operation according to the stop
method defined by 605Ch.
Value Description
0 Turn off motor excitation signal, motor stops by inertia
1 Stop with deceleration according to object 6084h, then remain in "Switched on" state

8.3 Control Mode Setting

CD300E can determine supported control modes via object 6502h. Servo pre-operational control modes can be set via object 6060h,

and the current servo operating mode can be viewed via object 6061h.

Index Sub-index Name/Description Access Data Type Ranges Default Value
6502h 00h Supported Drive Modes RO u32 0-4294967295 0x000003AD
Each bit definition is as follows:
bit Modes of Operation Supported or not
0 Profile Position Mode (PP) Yes
1 Velocity Mode (VL) No
2 Profile Velocity Mode (PV) Yes
3 Profile Torque Mode (PT) Yes
4 Reserved
5 Homing Mode (HM) Yes
6 Interpolated Position Mode (IP) No
7 Cyclic Synchronous Position Mode (CSP) Yes
8 Cyclic Synchronous Velocity Mode (CSV) Yes
9 Cyclic Synchronous Torque Mode (CST) Yes
10-31 Reserved
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6060h 00h Modes of Operation RW INTS -128-127 1

Set the servo's control mode; unsupported control modes are prohibited from setting.

Value Modes of Operation

0 No mode change/no mode assigned
1 Profile Position Mode (PP)

3 Profile Velocity Mode (PV)

4 Profile Torque Mode (PT)
6

8

9

Homing Mode (HM)

Cyclic Synchronous Position Mode (CSP)

Cyclic Synchronous Velocity Mode (CSV)
10 Cyclic Synchronous Torque Mode (CST)

6061h 00h Modes of Operation Display RO INT8 -128-127 0

Current Operating Mode Display

Value Modes of Operation Display

0 No mode change/no mode assigned
1 Profile Position Mode (PP)

3 Profile Velocity Mode (PV)

4 Profile Torque Mode (PT)
6

8

9

Homing Mode (HM)

Cyclic Synchronous Position Mode (CSP)

Cyclic Synchronous Velocity Mode (CSV)
10 Cyclic Synchronous Torque Mode (CST)

The operating mode can be switched via Modes of Operation (6060h). To prevent abrupt motor actions, change the operating mode
when the motor speed is 0. When changing modes while the motor is running, the master must simultaneously update the selected
operating mode and all operation mode specific process data objects. When the master selects a new operating mode, the servo unit

will immediately switch to the new mode. The action when changing operating mode is shown below.

Operation Mode before Change Action when Changing Operation Mode
Profile Position Mode Controlword bit 4 = 0: Stop the rr-lotor in position 001.1t.rol.mode.
Controlword bit 4 = 1: Immediately start new positioning.
Homing mode Controlword bit 4 = 0: Stop the motor in position control mode.
(Homing mode) Controlword bit 4 = 1: Immediately start origin return.
Profile Torque Mode The new operating mode will take effect immediately.
Profile Velocity Mode The new operating mode will take effect immediately.
Cyclic Synchronous Position Mode The new operating mode will take effect immediately.
Cyclic Synchronous Velocity Mode The new operating mode will take effect immediately.
Cyclic Synchronous Torque Mode The new operating mode will take effect immediately.

=4
Simphoenix




Chapter 8 Servo Basic Functions 113

8.3.1 Cyclic Synchronous Position Mode (CSP)

In Cyclic Synchronous Position mode, the host computer controller completes position command planning and then periodically

sends the planned target position 607Ah to the servo drive. Position, velocity, and torque control are completed internally by the

servo drive. To enable Cyclic Synchronous Position mode, set object 6060h to 8.

(1) Control Description

Controlword 6040h and Statusword 6041h in CSP mode are described as follows:

Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO Ul16 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
7 Fault Reset Execute a fault reset when changing from 0—1. Other commands are invalid when set to 1
6041h 00h Statusword RO TxPDO ule6 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has taken effect
10 Target Reached 0: Position not reached, 1: Position reached
11 Internal soft limit status 0: Soft limit not triggered, 1: Soft limit triggered
12 Slave Following Command 0: Target position not followed, 1: Target position followed already
13 Following Position Error Alarm 0: No position deviation alarm, 1: Position deviation alarm
15 Homing completed 0: Homing not completed, 1: Homing completed
(2) Related Objects
Index | Sub-index Name Access Type Validation Data Type
603Fh 00h Error Code RO Not changeable UINT16
6040h 00h Control Word RW Real-time change UINTI16
6041h 00h State Word RO Not changeable UINTI16
605Ah 00h Quick stop option RW Real-time change UINT 16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6064h 00h Actual Position RO Not changeable INT 32
6065h 00h Position following error window RW Real-time change UINT 32
606Ch 00h Velocity loop feedback RO Not changeable INT 32
6077h 00h Actual torque RO Not changeable INT 16
607Ah 00h Target Position RW Real-time change INT 32
607Dh 0lh Soft limit position 1 RW Real-time change INT 32
02h Soft limit position 2 RW Real-time change INT 32
607Eh 00h Command polarity RW Real-time change UINT 8
6080h 00h Maximum motor velocity RW Real-time change UINT 32
6085h 00h Emergency Stop Deceleration RW Real-time change UINT 32
60B0Oh 00h Position Offset RW Real-time change INT 32
60B1h 00h Velocity Offset RW Real-time change INT 32
60B2h 00h Torque Offset RW Real-time change INT 16
60F4h 00h Position following error RO Not changeable INT 32
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(3) Recommended Configuration

RPDO TPDO Description
6040h: Control word 6041h: Status word Required
607Ah: Target position 6064h: Position actual value Required
6060h: Modes of operation 6061h: Modes of operation display Optional

8.3.2 Cyclic Synchronous Velocity Mode (CSV)

In Cyclic Synchronous Velocity mode, the host computer controller periodically and synchronously sends the calculated target
velocity 60FFh to the servo drive. Velocity and torque regulation are performed internally by the servo. To enable Cyclic
Synchronous Velocity mode, set object 6060h to 9.

(1) Control Description

Controlword 6040h and Statusword 6041h in CSV mode are described as follows:

Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO ule 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
7 Fault Reset Execute a fault reset when changing from 0—1. Other commands are invalid when set to 1
6041h 00h Statusword RO TxPDO ule6 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has taken effect
11 Internal soft limit status 0: Soft limit not triggered, 1: Soft limit triggered
12 Slave Following Command 0: Target velocity not followed, 1: Target velocity followed already
(2) Related Objects
Index | Sub-index Name Access Type Validation Data Type
603Fh 00h Error Code RO Not changeable UINTI16
6040h 00h Control Word RW Real-time change UINT16
6041h 00h State Word RO Not changeable UINT16
605Ah 00h Quick stop option RW Real-time change UINT 16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6064h 00h Actual Position RO Not changeable INT 32
606Bh 00h Speed Loop Command RO Not changeable INT 32
606Ch 00h Velocity loop feedback RO Not changeable INT 32
606Dh 00h Velocity Reached Threshold RW Real-time change INT 16
606Eh 00h Velocity Reached Time RW Real-time change INT 16
6077h 00h Actual torque RO Not changeable INT 16
607Eh 00h Command polarity RW Real-time change UINT 8
6080h 00h Maximum motor velocity RW Real-time change UINT 32
6085h 00h Emergency Stop Deceleration RW Real-time change UINT 32
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60B1h 00h Velocity Offset RW Real-time change INT 32
60B2h 00h Torque Offset RW Real-time change INT 16
60EOh 00h Positive torque limit RW Real-time change UINT 16
60E1h 00h Negative torque limit RW Real-time change UINT 16
60FFh 00h Target Speed RW Real-time change INT 32
(3) Recommended Configuration
RPDO TPDO Description
6040h: Control word 6041h: Status word Required
60FFh: Target velocity Required
6060h: Modes of operation 6061h: Modes of operation display Optional
6064h: Position actual value Optional
606Ch: Velocity actual value Optional

8.3.3 Cyclic Synchronous Torque Mode (CST)

In Cyclic Synchronous Torque mode, the host computer controller periodically and synchronously sends the calculated target torque
6071h to the servo drive. Torque regulation is performed internally by the servo. To enable Cyclic Synchronous Torque mode, set

object 6060h to 10.

(1) Control Description
Controlword 6040h and Statusword 6041h in CST mode are described as follows:

Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO Ulé6 0-65535
Bit Name Description

0 Switch on Must be set to 1 when enabling the servo

1 Enable voltage Must be set to 1 when enabling the servo

2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop

3 Operation enable Must be set to 1 when enabling the servo

7 Fault Reset Execute a fault reset when changing from 0— 1. Other commands are invalid when

set to 1
6041h 00h Statusword RO TxPDO Ulé6 0-65535

Bit Name Description

0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled

1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled

2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled

3 Servo Fault 0: No fault, 1: Fault

4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled

5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled

6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled

7 Warning 0: No warning, 1: With warning

9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has taken effect
12 Slave Following Command 0: Target torque not followed, 1: Target torque followed already
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(2) Related Objects

Index | Sub-index Name Access Type Validation Data Type
4010h 6A Torque mode speed limit RW Real-time change UINT 32
603Fh 00h Error Code RO Not changeable UINT16
6040h 00h Control Word RW Real-time change UINTI16
6041h 00h State Word RO Not changeable UINTI16
605Ah 00h Quick stop option RW Real-time change UINT 16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
606Ch 00h Velocity actual value RO Not changeable INT 32
6071h 00h Target Torque RW Real-time change INT 16
6072h 00h Maximum Torque RW Real-time change INT 16
6074h 00h Torque command RO Not changeable INT 16
6077h 00h Actual torque RO Not changeable INT 16
607Eh 00h Command polarity RW Real-time change UINT 8
6085h 00h Emergency Stop Deceleration RW Real-time change UINT 32
60EOh 00h Positive torque limit RW Real-time change UINT 16
60E1h 00h Negative torque limit RW Real-time change UINT 16

(3) Recommended Configuration

RPDO TPDO Description
6040h: Control word 6041h: Status word Required
6071h: Target torque Required
6060h: Modes of operation 6061h: Modes of operation display Optional

6064h: Position actual value Optional
606Ch: Velocity actual value Optional
6077h: Torque actual value Optional

8.3.4 Profile Position Mode (PP)

Profile position mode is mainly used for point-to-point positioning applications. In this mode, the host computer sets the target
position, operating speed, and acceleration/deceleration. The servo's internal position Motion Path generator will generate position
curve commands based on the settings, and the drive will complete position control, speed control, and torque control internally. To
enable Profile Position Mode, set object 6060h to 1.

(1) Control Description

Controlword 6040h and Statusword 6041h in PP mode are described as follows:

Index | Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO Ul6 0-65535
Bit Name Description

0 Switch on Must be set to 1 when enabling the servo

1 Enable voltage Must be set to 1 when enabling the servo

2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop

3 Operation enable Must be set to 1 when enabling the servo

4 New target position 0—1: Trigger a new target position. 1 —0: Clear bit12 of the status word

0: Wait for the current position command to complete before executing the new command

5 Immediate update
1: Abort the currently executing command and execute the latest position command
6 Position command type 0: Absolute position command, 1: Relative position command
7 Fault Reset Execute a fault reset when changing from 0— 1. Other commands are invalid when set to 1
Note: Bits 4, 5, 9:

Bit9 Bit5 Bit4 Description

0 0 0—1 After the current positioning is completed, start the next positioning

X 1 0—1 Immediately start the next positioning

1 0 0—1 Position to the current target position with the current profile velocity, then start the

next positioning
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Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6041h 00h Statusword RO TxPDO uUleé 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has taken effect
10 Target Reached 0: Position not reached, 1: Position reached
11 Internal soft limit status 0: Soft limit not triggered, 1: Soft limit triggered
1 New posit%on command 0: Previous setpoint operation completed, the target position can be updated
reception status 1: Previous setpoint operation is in progress, the target position cannot be updated
13 Position following error 0: No position deviation alarm, 1: Position deviation alarm
15 Homing completed 0: Homing not completed, 1: Homing completed
(2) Related Objects
Index | Sub-index Name Access Type Validation Data Type
603Fh 00h Error Code RO Not changeable UINTI16
6040h 00h Control Word RW Real-time change UINTI16
6041h 00h State Word RO Not changeable UINTI16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6064h 00h Actual Position RO Not changeable INT 32
6065h 00h Position following error window RW Real-time change UINT 32
6066h 00h Position following error time window RW Real-time change UINT 32
6067h 00h In-position window RW Real-time change UINT 32
6068h 00h In-position time window RW Real-time change UINT 32
606Ch 00h Velocity loop feedback RO Not changeable INT 32
6077h 00h Actual torque RO Not changeable INT 16
607Ah 00h Target Position RW Real-time change INT 32
01h Soft limit position 1 RW Real-time change INT 32
607Dh 02h Soft limit position 2 RW Real-time change INT 32
607Eh 00h Command polarity RW Real-time change UINT 8
6081h 00h Profile velocity RW Real-time change UINT 32
6083h 00h Profile acceleration RW Real-time change UINT 32
6084h 00h Profile deceleration RW Real-time change UINT 32
60F4h 00h Position following error RO Not changeable INT 32
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8.3.5 Profile Velocity Mode (PV)

In Profile Velocity mode, the host controller sends the target velocity, acceleration, and deceleration to the drive. Velocity and torque

regulation are executed internally by the drive. When enabling Profile Velocity mode, set object 6060h to 3.

(1) Control Description

Controlword 6040h and Statusword 6041h in PV mode are described as follows:

Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO Ulé6 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
7 Fault Reset Execute a fault reset when changing from 0—1.
Other commands are invalid when set to 1
6041h 00h Statusword RO TxPDO Ulé6 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has taken effect
10 Target Reached 0: Velocity not reached, 1: Velocity reached
11 Internal soft limit status 0: Soft limit not triggered, 1: Soft limit triggered
12 Velocity information 0: Velocity is not 0, 1: Velocity is 0
(2) Related Objects
Index Sub-index Name Access Type Validation Data Type
603Fh 00h Error Code RO Not changeable UINTI16
6040h 00h Control Word RW Real-time change UINTI16
6041h 00h State Word RO Not changeable UINT16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6064h 00h Actual Position RO Not changeable INT 32
606Ch 00h Velocity loop feedback RO Not changeable INT 32
606Dh 00h Velocity window RW Real-time change INT 16
606Eh 00h Velocity stable time window RW Real-time change INT 16
607Dh 0lh Soft limit position 1 RW Real-time change INT 32
02h Soft limit position 2 RW Real-time change INT 32
607Eh 00h Command polarity RW Real-time change UINT 8
607Fh 00h Maximum profile velocity RW Real-time change UINT 32
6080h 00h Maximum motor velocity RW Real-time change UINT 32
6081h 00h Profile velocity RW Real-time change UINT 32
6083h 00h Profile acceleration RW Real-time change UINT 32
6084h 00h Profile deceleration RW Real-time change UINT 32
60FFh 00h Target Speed RW Real-time change INT 32
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8.3.6 Profile Torque Mode (PT)

In Profile Torque mode, the host controller sends the target torque 6071h to the servo drive. The servo drive itself plans the torque

command curve, and torque regulation is executed internally by the servo. When enabling Profile Torque mode, set object 6060h to

4,

(1) Control Description

Controlword 6040h and Statusword 6041h in PT mode are described as follows:

Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
7 Fault Reset Execute a fault reset when changing from 0—1.
Other commands are invalid when set to 1
6041h 00h Statusword RO TxPDO ul6 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has taken effect
(2) Related Objects
Index | Sub-index Name Access Type Validation Data Type
4010h 6A Torque mode speed limit RW Real-time change UINT 32
603Fh 00h Error Code RO Not changeable UINTI16
6040h 00h Control Word RW Real-time change UINT16
6041h 00h State Word RO Not changeable UINTI16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
606Ch 00h Velocity loop feedback RO Not changeable INT 32
6071h 00h Target Torque RW Real-time change INT 16
6072h 00h Maximum Torque RW Real-time change INT 16
6074h 00h Torque command RO Not changeable INT 16
6077h 00h Actual torque RO Not changeable INT 16
607Eh 00h Command polarity RW Real-time change UINT 8
6083h 00h Profile acceleration RW Real-time change UINT 32
6084h 00h Profile deceleration RW Real-time change UINT 32
60EOh 00h Positive torque limit RW Real-time change UINT 16
60E1h 00h Negative torque limit RW Real-time change UINT 16
=4

Simphoenix




120 Chapter 8 Servo Basic Functions

8.3.7 Homing Mode (HM)

Homing mode is used to find the mechanical origin and establish the positional relationship between the mechanical origin and the

mechanical zero point.

= Mechanical Origin: A fixed position on the machine, which can correspond to a specific home switch, or the motor Z-pulse signal.

» Mechanical Zero Point: The absolute 0 position on the machine.

After successful homing, the motor stop position is the mechanical origin. By setting 607Ch (Home Offset), the relationship between

the mechanical origin and the mechanical zero point can be defined:

Mechanical Origin = Mechanical Zero Point + 607Ch (Home Offset)

When 607Ch = 0, it means the mechanical origin and the mechanical zero point coincide.

When enabling this mode, set object 6060h to 6.

(1) Control Description
Controlword 6040h and Statusword 6041h in HM mode are described as follows:

Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO Ul6 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
0: Inactive, 1: Active. When active, start the homing process; it must
4 Homing enable remain active throughout the homing process; switching to inactive
stops the homing process.
7 Fault Reset Execute a fault reset when changing from 0—1.
Other commands are invalid when set to 1
Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6041h 00h Statusword RO TxPDO Ulé6 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has taken effect
10 Target Reached 0: Homing in progress, 1: Positioned at origin or homing interrupted
12 Home found 0: Home signal not found, 1:Home signal found
13 Homing error 0: No error occurred during homing, 1: An error occurred during homing
15 Homing Complete 0: Homing not completed, 1: Homing completed
Note: Bits 10, 12, 13:
Bit13 Bit12 Bit10 Description
0 0 0 Home return action in progress
0 0 1 Home return action interrupted or not yet started
0 1 0 Home setting completed, action continues
0 1 1 Home return action completed normally
1 0 0 Home return error occurred, non-zero speed
1 0 1 Home return error occurred, zero speed
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(2) Related Objects
Index | Sub-index Name Access Type Validation Data Type
603Fh 00h Error Code RO Not changeable UINTI16
6040h 00h Control Word RW Real-time change UINT16
6041h 00h State Word RO Not changeable UINTI16
605Ah 00h Quick stop option RW Real-time change UINT 16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6065h 00h Position following error window RW Real-time change UINT 32
6066h 00h Position following error time window RW Real-time change UINT 32
6067h 00h In-position window RW Real-time change UINT 32
6068h 00h In-position time window RW Real-time change UINT 32
606Ch 00h Velocity loop feedback RO Not changeable INT 32
607Ch 00h Home Offset RW Real-time change INT 32
607Dh 01lh Soft limit position 1 RW Real-time change INT 32
02h Soft limit position 2 RW Real-time change INT 32
6098h 00h Homing mode RW Real-time change INT 32
6099h 01h Home Locate speed RW Real-time change UINT 32
02h Home Creep Speed RW Real-time change UINT 32
609Ah 00h Home Acceleration RW Real-time change UINT 32

(3) Homing Mode Introduction (6098h)

Based on encoder index signals, home switch signals, and limit switch signals, CD300E supports the following homing methods:

6098h=1

Mechanical origin: Motor Z signal

Deceleration point: Negative limit switch

If the deceleration point signal is inactive at startup, move at home locate speed in the negative direction. After encountering the

OFF—ON state of the negative limit switch, decelerate and stop, then change to home creep speed and move in the positive direction.

After encountering the ON—OFF state of the negative limit switch while running at home creep speed in the positive direction,

continue in the positive direction to find the nearest Z-phase signal as the home position, as shown in Motion Path 1.

If the deceleration point signal is active at startup, move at home creep speed in the positive direction. After encountering the

ON—OFF state of the negative limit switch while running in the positive direction, continue in the positive direction to find the

nearest Z-phase signal as the home position, as shown in Motion Path 2.
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6098h=2
Mechanical : Motor Z signal
Deceleration point: Positive limit switch
If the deceleration point signal is inactive at startup, move at home locate speed in the positive direction. After encountering the
OFF—ON state of the positive limit switch, decelerate and stop, then change to home creep speed and move in the negative direction.
After encountering the ON—OFF state of the positive limit switch while running at home creep speed in the negative direction,
continue in the negative direction to find the nearest Z-phase signal as the home position, as shown in Motion Path 1.
If the deceleration point signal is active at startup, move at home creep speed in the negative direction. After encountering the
ON—OFF state of the positive limit switch while running in the negative direction, continue in the negative direction to find the

nearest Z-phase signal as the home position, as shown in Motion Path 2.
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6098h=3
Mechanical origin: Motor Z signal
Deceleration point: Home switch
If the home switch is inactive at startup, move at home locate speed in the positive direction. After encountering the OFF—ON
state of the home switch while running in the positive direction, decelerate and stop, then change to home creep speed and move in
the negative direction. After encountering the ON—OFF state of the home switch while running at home creep speed in the negative
direction, continue in the negative direction to find the nearest Z-phase signal as the home position, as shown in Motion Path 1.
If the home switch is active at startup, run at home creep speed in the negative direction. After encountering the ON—OFF state
of the home switch while running in the negative direction, it continues searching for the nearest Z-phase signal in the negative

direction as the home position, as shown in Motion Path 2.
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6098h=4
Mechanical origin: Motor Z signal
Deceleration point: Home switch
If the home switch is inactive at startup, run at home locate speed in the positive direction. After encountering the OFF—ON
state of the home switch while running in the positive direction, it continues searching at home creep speed in the positive direction
for the nearest Z-phase signal as the home position, as shown in Motion Path 1.
If the home switch is active at startup, run at home creep speed in the negative direction. After encountering the ON—OFF state
of the home switch while running in the negative direction, decelerate and stop, then run at home creep speed in the positive direction.
After encountering the OFF—ON state of the home switch while running at home creep speed in the positive direction, it continues

searching for the nearest Z-phase signal in the positive direction as the home position, as shown in Motion Path 2.

«—Negative Direction Positive Direction—
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Starting Position
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| Home Switch

Home Position
6098h=5
Mechanical origin: Motor Z signal
Deceleration point: Home switch
If the home switch is inactive at startup, run at home locate speed in the negative direction. After encountering the OFF—ON
state of the home switch while running in the negative direction, decelerate and stop, then switch to home creep speed and run in the
positive direction. After encountering the ON—OFF state of the home switch while running at home creep speed in the positive
direction, it continues searching for the nearest Z-phase signal in the positive direction as the home position, as shown in Motion Path
I.
If the home switch is active at startup, run at home creep speed in the positive direction. After encountering the ON—OFF state
of the home switch while running in the positive direction, it continues searching for the nearest Z-phase signal in the positive

direction as the home position, as shown in Motion Path 2.
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—Negative Direction Positive Direction—
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Motion Path 1 ( |
Starting Position
Motion Path 2 i 6098h=5
Starting; Position — 6099h-01h
6099h-02h

Z-phase Signal—:-8

Home Switch 77

Home Position
6098h=6
Mechanical origin: Motor Z signal
Deceleration point: Home switch
If the home switch is inactive at startup, run at home locate speed in the negative direction. After encountering the OFF—ON
state of the home switch while running in the negative direction, switch to home creep speed and it continues searching for the
nearest Z-phase signal in the negative direction as the home position, as shown in Motion Path 1.
If the home switch is active at startup, then run at home creep speed in the positive direction. After encountering the ON—OFF
state of the home switch while running in the positive direction, decelerate and stop, then run at home creep speed in the negative
direction. After encountering the OFF—ON state of the home switch while running at home creep speed in the negative direction, it

continues searching for the nearest Z-phase signal in the negative direction as the home position, as shown in Motion Path 2.
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6098h=7

Mechanical origin: Motor Z signal

Deceleration point: Home switch
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. If encountering the positive limit switch, decelerate and stop, then reverse direction and continue running at home locate
speed in the negative direction. After encountering the OFF—ON state of the home switch while running in the negative direction,
decelerate, then run at home creep speed in the negative direction. After encountering the ON—OFF state of the home switch while
running at home creep speed in the negative direction, continue in the negative direction to find the nearest Z-phase signal as the
home position, as shown in Motion Path 1.
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If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. After encountering the OFF—ON state of the home switch while running in the positive direction, decelerate and stop, then
switch to home creep speed and run in the negative direction. After encountering the ON—OFF state of the home switch while
running at home creep speed in the negative direction, continue in the negative direction to find the nearest Z-phase signal as the
home position, as shown in Motion Path 2.

If the home switch is active at startup, then run at home creep speed in the negative direction. After encountering the ON—OFF state
of the home switch while running in the negative direction, it continues searching for the nearest Z-phase signal in the negative

|

Positive Limit Switch

direction as the home position, as shown in Motion Path 3.
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6098h=8

Mechanical origin: Motor Z signal

Deceleration point: Home switch
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. After encountering the positive limit switch, decelerate and stop, then run at home locate speed in the negative direction.
After encountering the OFF—ON state of the home switch while running in the negative direction, decelerate, then run at home creep
speed in the negative direction. After encountering the ON—OFF state of the home switch while running at home creep speed in the
negative direction, decelerate and stop, then switch to home creep speed and run in the positive direction. After encountering the
OFF—ON state of the home switch while running in the positive direction, it continues searching for the nearest Z-phase signal in
the positive direction as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. After encountering the OFF—ON state of the home switch while running in the positive direction, decelerate and stop, then
switch to home creep speed and run in the negative direction. After encountering the ON—OFF state of the home switch while
running at home creep speed in the negative direction, decelerate and stop, then switch to home creep speed and run in the positive
direction. After encountering the OFF—ON state of the home switch while running in the positive direction, it continues searching
for the nearest Z-phase signal in the positive direction as the home position, as shown in Motion Path 2.
If the home switch is active at startup, then run at home creep speed in the negative direction. After encountering the ON—OFF state
of the home switch while running in the negative direction, decelerate and stop, then run at home creep speed in the positive direction.
After encountering the OFF—ON state of the home switch while running in the positive direction, it continues searching for the
nearest Z-phase signal in the positive direction as the home position, as shown in Motion Path 3.
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6098h=9

Mechanical origin: Motor Z signal

Deceleration point: Home switch
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. After encountering the positive limit switch, decelerate and stop, then run at home locate speed in the negative direction.
After encountering the OFF—ON state of the home switch while running in the negative direction, decelerate, and search for the
nearest Z-phase signal at home creep speed as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. After encountering the OFF—ON state of the home switch while running in the positive direction, it switches to home
creep speed and runs in the positive direction. When running at home creep speed in the positive direction, after encountering the
ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the negative direction. After
encountering the OFF—ON state of the home switch while running in the negative direction, it continues searching for the nearest
Z-phase signal in the positive direction as the home position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, then switches to home creep speed and runs in the
negative direction. After encountering the OFF—ON state of the home switch while running at home creep speed in the negative
direction, it continues searching for the nearest Z-phase signal in the negative direction as the home position, as shown in Motion
Path3.
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6098h=10

Mechanical origin: Motor Z signal

Deceleration point: Home switch
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. After encountering the positive limit switch while running in the positive direction, it decelerates and stops, then runs at
home locate speed in the negative direction. While running in the negative direction, after encountering the OFF—ON state of the
home switch, it decelerates and stops, then switches to home creep speed and runs in the positive direction. After encountering the
ON—OFF state of the home switch while running at home creep speed in the positive direction, it continues searching for the nearest
Z-phase signal in the positive direction as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. After encountering the OFF—ON state of the home switch while running in the positive direction, it switches to home
creep speed and runs in the positive direction. After encountering the ON—OFF state of the home switch while running at home
creep speed in the positive direction, it continues searching for the nearest Z-phase signal in the positive direction as the home
position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. After encountering the ON—OFF state of
the home switch while running in the positive direction, it continues searching for the nearest Z-phase signal in the positive direction
as the home position, as shown in Motion Path 3.
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6098h=11

Mechanical origin: Motor Z signal

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. After encountering the OFF—ON state of the home switch, it switches to home creep speed and runs
in the positive direction. After encountering the ON—OFF state of the home switch while running at home creep speed in the
positive direction, it continues searching for the nearest Z-phase signal in the positive direction as the home position, as shown in
Motion Pathl.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the OFF—ON state of the home switch while running in the negative direction, it decelerates and stops, then
switches to home creep speed and runs in the positive direction. After encountering the ON—OFF state of the home switch while
running at home creep speed in the positive direction, it continues searching for the nearest Z-phase signal in the positive direction as
the home position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. After encountering the ON—OFF state of
the home switch while running in the positive direction, it continues searching for the nearest Z-phase signal in the positive direction
as the home position, as shown in Motion Path 3.
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Mechanical origin: Motor Z signal

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it
switches to home creep speed and continues running in the positive direction. When running at home creep speed in the positive
direction, after encountering the ON—OFF state of the home switch, it stops, then switches to home creep speed and runs in the
negative direction. After encountering the OFF—ON state of the home switch while running at home creep speed in the negative
direction, it continues searching for the nearest Z-phase signal in the negative direction as the home position, as shown in Motion
Path1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the OFF—ON state of the home switch while running at home creep speed in the negative direction, it continues
searching for the nearest Z-phase signal in the negative direction as the home position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. After encountering the ON—OFF state of
the home switch while running in the positive direction, it stops, then runs at home creep speed in the negative direction. When
running at home creep speed in the negative direction, after encountering the OFF—ON state of the home switch, it continues
searching for the nearest Z-phase signal in the negative direction as the home position, as shown in Motion Path 3.
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—Negative Direction Positive Direction—

Negative Limit Switch Starting Position O
: Hofne, Switch
) Motion Path 1
|- . "
Starting Position
Negative Limit Switch *—‘_I
Motion Path 2
D
6098h=12 Starting iPosition
ﬁ* Motion Path 3
— 5099h-01h Ik
6099h-02h
| ! J Z-phase Signal

Home Switch

Home Position

6098h=13

Mechanical origin: Motor Z signal
Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. After encountering the OFF—ON state of the home switch while running in the positive direction, it
decelerates, then switches to home creep speed and runs in the positive direction to find the nearest Z-phase signal as the home
position, as shown in Motion Path 1.

If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the OFF—ON state of the home switch while running in the negative direction, it switches to home creep speed
and continues running in the negative direction. When running at home creep speed in the negative direction, after encountering the
ON—OFF state of the home switch, it stops, then switches to home creep speed and runs in the positive direction. After encountering
the OFF—ON state of the home switch while running in the positive direction, it continues searching for the nearest Z-phase signal
in the positive direction as the home position, as shown in Motion Path 2.

If the home switch is active at startup, then run at home creep speed in the negative direction. After encountering the ON—OFF state
of the home switch while running in the negative direction, it stops, then switches to home creep speed and runs in the positive
direction. After encountering the OFF—ON state of the home switch while running at home creep speed in the positive direction, it
continues searching for the nearest Z-phase signal in the positive direction as the home position, as shown in Motion Path 3.
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6098h=14

Mechanical origin: Motor Z signal

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. After encountering the OFF—ON state of the home switch while running in the positive direction, it
stops, then switches to home creep speed and runs in the negative direction. When running at home creep speed in the negative
direction, after encountering the ON—OFF state of the home switch, it continues searching for the nearest Z-phase signal in the
negative direction as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the OFF—ON state of the home switch while running in the negative direction, it switches to home creep speed
and runs in the negative direction. When running at home creep speed in the negative direction, after encountering the ON—OFF
state of the home switch, it continues searching for the nearest Z-phase signal in the negative direction as the home position, as
shown in Motion Path 2.
If the home switch is active at startup, then run at home creep speed in the negative direction. After encountering the ON—OFF state
of the home switch while running in the negative direction, it continues searching for the nearest Z-phase signal in the negative
direction as the home position, as shown in Motion Path 3.
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6098h=17

Mechanical origin: Negative limit switch

Deceleration point: Negative limit switch
If the negative limit switch is inactive at startup, it runs at home locate speed in the negative direction. After encountering the
OFF—ON state of the negative limit switch, it decelerates and stops, then switches to home creep speed and runs in the positive
direction. When running at home creep speed in the positive direction, upon encountering the ON—OFF state of the negative limit
switch, it decelerates and stops, using the stopping position as the home position, as shown in Motion Path 1.
If the negative limit switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive
direction, upon encountering the ON—OFF state of the negative limit switch, it decelerates and stops, using the stopping position as
the home position, as shown in Motion Path 2.
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Mechanical origin: Positive limit switch

Deceleration point: Positive limit switch
If the positive limit switch is inactive at startup, it runs at home locate speed in the positive direction. After encountering the
OFF—ON state of the positive limit switch, it decelerates and stops, then switches to home creep speed and runs in the negative
direction. When running at home creep speed in the negative direction, upon encountering the ON—OFF state of the positive limit
switch, it decelerates and stops, using the stopping position as the home position, as shown in Motion Path 1.

If the positive limit switch is active at startup, it runs at home creep speed in the negative direction. When running at home creep
speed in the negative direction, upon encountering the ON—OFF state of the positive limit switch, it decelerates and stops, using the
stopping position as the home position, as shown in Motion Path 2.
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Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup, move at home locate speed in the positive direction. After encountering the OFF—ON state
of the home switch while running in the positive direction, decelerate and stop, then change to home creep speed and move in the
negative direction. When running at home creep speed in the negative direction, upon encountering the ON—OFF state of the home
switch, it decelerates and stops, using the stopping position as the home position, as shown in Motion Path 1.
If the home switch is active at startup, it runs at home creep speed in the negative direction. When running in the negative direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position,
as shown in Motion Path 2.
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Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup, move at home locate speed in the positive direction. After encountering the OFF—ON state
of the home switch while running in the positive direction, decelerate and stop, then change to home creep speed and move in the
negative direction. When running at home creep speed in the negative direction, upon encountering the ON—OFF state of the home
switch, it decelerates and stops, then runs at home creep speed in the positive direction. When running at home creep speed in the
positive direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as
the home position, as shown in Motion Path 1.
If the home switch is active at startup, it runs at home creep speed in the negative direction. When running in the negative direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the positive
direction. When running at home creep speed in the positive direction, upon encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 2.
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Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup, run at home locate speed in the negative direction. After encountering the OFF—ON state of
the home switch while running in the negative direction, decelerate and stop, then switch to home creep speed and run in the positive
direction. When running at home creep speed in the positive direction, upon encountering the ON—OFF state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 1.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position,

as shown in Motion Path 2.
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«—Negative Direction Positive Direction—

O

Home Switch Starting Position
Motion Path 1 Q - |

6098h=21

6099h-01h

=
=]

. Starting Position
Motion Path 2 [

6099h-02h

Home Switch

Home Position

6098h=22

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup, run at home locate speed in the negative direction. After encountering the OFF—ON state of
the home switch while running in the negative direction, decelerate and stop, then switch to home creep speed and run in the positive
direction. When running at home creep speed in the positive direction, upon encountering the ON—OFF state of the home switch, it
decelerates and stops, then switches to home creep speed and runs in the negative direction. When running at home creep speed in the
negative direction, upon encountering the OFF—ON state of the home switch, it decelerates and stops, using the stopping position as
the home position, as shown in Motion Path 1.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, then switches to home creep speed and runs in the
negative direction. When running at home creep speed in the negative direction, upon encountering the OFF—ON state of the home
switch, it decelerates and stops, using the stopping position as the home position, as shown in Motion Path 2.

«—Negative Direction Positive Direction—

O

Home Switch .
Motion Path 1 C o !

Starting Position
|

Motion PaﬂSltgrtinglioiiQn 6098h=22

6099h-01h

6099h-02h

Home Switch

Home Position

6098h=23

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive and the positive limit switch is inactive at startup, it runs at home locate speed in the positive direction.
After encountering the positive limit switch while running in the positive direction, it decelerates and stops, then runs at home locate
speed in the negative direction. After encountering the OFF—ON state of the home switch while running in the negative direction,
decelerate, then run at home creep speed in the negative direction. When running at home creep speed in the negative direction, after
encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position, as
shown in Motion Path 1.
If the home switch is inactive and the positive limit switch is inactive at startup, it runs at home locate speed in the positive direction.
After encountering the OFF—ON state of the home switch while running in the positive direction, decelerate and stop, then switch to
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home creep speed and run in the negative direction. When running at home creep speed in the negative direction, after encountering
the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position, as shown in
Motion Path 2.

If the home switch is active at startup, then run at home creep speed in the negative direction. When running in the negative direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position,
as shown in Motion Path 3.

¢ Switch  Stering Posifon  pogitivie Limit Switch

M Motion Path 1

6099h-01h

Starting Position

Motion Path 2 |—>—p

6099h-02h

tarting;Position

Motion Path 3 =] ]

Positive Limit Switch
Home Switch

Home Position

6098h=24

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive and the positive limit switch is inactive at startup, it runs at home locate speed in the positive direction.
After encountering the positive limit switch while running in the positive direction, it decelerates and stops, then runs at home locate
speed in the negative direction. After encountering the OFF—ON state of the home switch while running in the negative direction,
decelerate, then run at home creep speed in the negative direction. When running at home creep speed in the negative direction, after
encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the positive direction.
When running at home creep speed in the positive direction, upon encountering the OFF—ON state of the home switch, it decelerates
and stops, using the stopping position as the home position, as shown in Motion Path 1.
If the home switch is inactive and the positive limit switch is inactive at startup, it runs at home locate speed in the positive direction.
After encountering the OFF—ON state of the home switch while running in the positive direction, decelerate and stop, then switch to
home creep speed and run in the negative direction. When running at home creep speed in the negative direction, after encountering
the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the positive direction. When
running at home creep speed in the positive direction, upon encountering the OFF—ON state of the home switch, it decelerates and
stops, using the stopping position as the home position, as shown in Motion Path 2.
If the home switch is active at startup, then run at home creep speed in the negative direction. When running in the negative direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the positive
direction. When running at home creep speed in the positive direction, upon encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 3.

—Negative Direction Positive Direction—

o [

Home Switch I Positive Limit Switch

Motion Path 1

6098h=24 §
Motion Path 2 |—>—)
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Motion Path 3 QH
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6098h=25

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. After encountering the positive limit switch while running in the positive direction, it decelerates and stops, then runs at
home locate speed in the negative direction. When running in the negative direction, after encountering the OFF—ON state of the
home switch, it decelerates and stops, then runs at home creep speed in the positive direction. When running at home creep speed in
the positive direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, then switches to home
creep speed and runs in the negative direction. When running in the negative direction, upon encountering the OFF—ON state of the
home switch, it decelerates and stops, using the stopping position as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it decelerates, then
switches to home creep speed and continues running in the positive direction. When running at home creep speed in the positive
direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, then switches to home creep speed and
runs in the negative direction. When running in the negative direction, upon encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
upon encountering the ON—OFF state of the home switch, it decelerates and stops, then switches to home creep speed and runs in
the negative direction. When running in the negative direction, upon encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 3.

«—Negative Direction Positive Direction—
Home Switch I Positive ;lmit Switch
Motion Path 1 Starting Position

6098h=25 C

Starting Position p
| I

6099h-01h Motion Path 2 }
6099h-02h })
Starting Position
Motion Path 3 Hp 1

Positive Limit Switch

Home Switch

Home Position

6098h=26

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. After encountering the positive limit switch while running in the positive direction, it decelerates and stops, then runs at
home locate speed in the negative direction. When running in the negative direction, after encountering the OFF—ON state of the
home switch, it decelerates and stops, then runs at home creep speed in the positive direction. When running at home creep speed in
the positive direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position
as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it decelerates, then
switches to home creep speed and continues running in the positive direction. When running at home creep speed in the positive
direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the
home position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position,
as shown in Motion Path 3.
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|: «—Negative Direction Positive Direction— :|

. i Positive Limit Switch
Motion Path 1 Home Switch ki

Starting Position

6098h=26 (_1
6099h-01h Motion Path 2 Stanlmg i
6099h-02h
Starting Position

Motion Path 3 (. 1

Positive Limit Switch

Home Switch

Home Position

6098h=27

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it
decelerates, then runs at home creep speed and continues running in the positive direction. When running at home creep speed in the
positive direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as
the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
When running in the negative direction, after encountering the OFF—ON state of the home switch, it decelerates and stops, then
switches to home creep speed and runs in the positive direction. When running at home creep speed in the positive direction, upon
encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position, as
shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position,
as shown in Motion Path 3.

—Negative Direction Positive Direction—
xega‘lm; Switch Home Switch
Starting Positibn Motion Path 1
Starting PositionM on Path 2 6098h_27
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6099h-02h
Starting Position Motion Path 3
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S I I

Negative Limit Switch

Home Switch

Home Position

6098h=28

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it
decelerates, then runs at home creep speed and continues running in the positive direction. When running at home creep speed in the
positive direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed
in the negative direction. When running at home creep speed in the negative direction, upon encountering the OFF—ON state of the
home switch, it decelerates and stops, using the stopping position as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.

When running in the negative direction, after encountering the OFF—ON state of the home switch, it decelerates and stops, then
-
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switches to home creep speed and runs in the positive direction. When running at home creep speed in the positive direction, after
encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the negative direction.
When running at home creep speed in the negative direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 2.

If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the negative
direction. When running at home creep speed in the negative direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 3.

«—Negative Direction Positive Direction—
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Starting Position Motion Path 1
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Negative Limit Switch

Home Switch

Home Position

6098h=29

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, then switches to home creep speed and runs in the negative direction. When running at home creep speed in the
negative direction, after encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed
in the positive direction. When running at home creep speed in the positive direction, after encountering the OFF—ON state of the
home switch, it decelerates and stops, using the stopping position as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
When running in the negative direction, after encountering the OFF—ON state of the home switch, it decelerates, then switches to
home creep speed and continues running in the negative direction. When running at home creep speed in the negative direction, after
encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the positive direction.
When running at home creep speed in the positive direction, after encountering the OFF—ON state of the home switch, it decelerates
and stops, using the stopping position as the home position, as shown in Motion Path 2.
If the home switch is active at startup, then run at home creep speed in the negative direction. When running in the negative direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the positive
direction. When running at home creep speed in the positive direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 3.
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6098h=30

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, then switches to home creep speed and runs in the negative direction. When running at home creep speed in the
negative direction, after encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as
the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
When running in the negative direction, after encountering the OFF—ON state of the home switch, it decelerates, then switches to
home creep speed and continues running in the negative direction. When running at home creep speed in the negative direction, after
encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position, as
shown in Motion Path 2.
If the home switch is active at startup, then run at home creep speed in the negative direction. When running in the negative direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position,
as shown in Motion Path 3.
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Home Switch

Home Position
6098h=33
Mechanical origin: Motor Z signal
Deceleration point: None
At startup, it searches for the nearest Z-phase signal as the home position, running at home creep speed (6099h-02h) in the negative
direction.
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6098h=34
Mechanical origin: Motor Z signal
Deceleration point: None
At startup, it searches for the nearest Z-phase signal as the home position, running at home creep speed (6099h-02h) in the positive

direction.

—Negative Direction Positive Direction—

6098h=34 Starting Position
6099h-01h |
6099h-02h
Z-phase Signal
Home Position

6098h=35

Mechanical origin: Current position
Deceleration point: None
After triggering homing, the current position is set as the home position.
—Negative Direction Positive Direction—

Starting Position

6098h=35

6099h-01h

6099h-02h

Z-phase Signal

Home Position
6098h=-17
Mechanical origin: Negative mechanical limit
Deceleration point: None
After triggering homing, it runs at home creep speed (6099h-02h) in the negative direction. After hitting the negative mechanical
limit, when the motor speed is 0 and the current is greater than "Origin Finding Current (6099h-04h)", it moves in the positive
direction by the set origin offset distance at the offset positioning speed (6099h-07h), using this position as the home position

reference point.
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6098h=-18

Mechanical origin: Positive mechanical limit

Deceleration point: None
After triggering homing, it runs at home creep speed (6099h-02h) in the positive direction. After hitting the positive mechanical limit,
when the motor speed is 0 and the current is greater than "Origin Finding Current (6099h-04h)", it moves in the negative direction by
the set origin offset distance at the offset positioning speed (6099h-07h), using this position as the home position reference point.

«—Negative Direction
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6098h=-20

Mechanical origin: Motor Z signal

Deceleration point: None
After triggering homing, it runs at home creep speed (6099h-02h) in the negative direction. After hitting the negative mechanical
limit, when the motor speed is 0 and the current is greater than "Origin Finding Current (6099h-04h)", it switches to the positive
direction and runs at the offset positioning speed (6099h-07h), searching for the nearest Z-phase signal as the home position.

[ |
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Startiring Position
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Mechanical origin: Motor Z signal

Deceleration point: None
After triggering homing, it runs at home creep speed (6099h-02h) in the positive direction. After hitting the positive mechanical limit,
when the motor speed is 0 and the current is greater than "Origin Finding Current (6099h-04h)", it switches to the negative direction
and runs at the offset positioning speed (6099h-07h), searching for the nearest Z-phase signal as the home position.
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8.4 Application Functions

8.4.1 Probe Function

The probe function, also known as position latching, is a feature where the servo drive records the position information at the

moment an externally specified DI signal or motor Z signal changes, and stores it in designated registers. The CD300E supports 2

probe functions.

(1) Control Description

Related settings for the probe function are done via object (60B8h). The meaning of each bit is shown in the table below:

Bit

Description

Remarks

Probe 1 Enable:
0: Probe 1 not enabled
1: Probe 1 enabled

Probe 1 Trigger Mode:

0: Single trigger, only when the trigger signal is active for the first

time

1: Continuous trigger

Probe 1 Trigger Signal Selection:
0: DI input signal

1: Motor encoder Z signal

Reserved

Probe 1 Rising Edge Enable:
0: Do not use Probe 1 rising edge latch
1: Use Probe 1 rising edge latch

Probe 1 Falling Edge Enable:
0: Do not use Probe 1 falling edge latch
1: Use Probe 1 falling edge latch

Reserved

bit0-bit5: Probe 1 related settings

* When using DI as the probe trigger signal, the DI
source cannot be changed after the probe is enabled.

« For absolute encoders, the Z signal refers to the zero
point of the motor's single-turn position feedback.

* When bit0/bit8 transitions from "0—1", position
information is latched according to the setting of
(bit1-bit5)/(bit9-bit13) and stored in objects 60BAh
(Probe 1 rising edge position), 60BBh (Probe 1 falling
edge position), 60BCh (Probe 2 rising edge position),
and 60BDh (Probe 2 falling edge position)

o If the probe function setting is changed, please
return bit0/bit8 to 0, then change it from "0—1" again
for the change to take effect

Probe 2 Enable:
0: Probe 2 not enabled
1: Probe 2 enabled

Probe 2 Trigger Mode:

0: Single trigger, only when the trigger signal is active for the first

time

1: Continuous trigger

10

Probe 2 Trigger Signal Selection:
0: DI input signal

1: Motor encoder Z signal

11

Reserved

12

Probe 2 Rising Edge Enable:
0: Do not use Probe 1 rising edge latch
1: Use Probe 1 rising edge latch

13

Probe 2 Falling Edge Enable:
0: Do not use Probe 1 falling edge latch
1: Use Probe 1 falling edge latch

14-15

Reserved

Bit8-bit13: Probe 2 related settings

—
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Object (60B9h) allows viewing probe running status. The meaning of each bit is shown in the table below:

Bit Description Remarks
Probe 1 Enable:
0 0: Probe 1 not enabled
1: Probe 1 enabled.
Probe 1 Rising Edge Trigger Data Valid:
1 0: Rising edge trigger data invalid L .
o . . bit0-bit2: Probe 1 Running Status
1: Rising edge trigger data valid
Probe 1 Falling Edge Trigger Data Valid:
2 0: Falling edge trigger data invalid
1: Falling edge trigger data valid
3-7 Reserved
Probe 2 Enable:
8 0: Probe 2 not enabled
1: Probe 2 enabled
Probe 2 Rising Edge Trigger Data Valid:
9 0: Rising edge trigger data invalid o i
I: Rising edge trigger data valid Bit8-bit10: Probe 2 Running Status
Probe 2 Falling Edge Trigger Data Valid:
10 0: Falling edge trigger data invalid
1: Falling edge trigger data valid
11-15 | Reserved
(2) Related Objects
Index Sub-index Name Access Type Validation Data Type
60B8h 00h Probe Settings RW Real-time change UINT16
60BSh 00h Probe Status RO Not changeable UINT16
60BAh 00h Probe 1 Rising Edge Position RO Not changeable INT 32
60BBh 00h Probe 1 Falling Edge Position RO Not changeable INT 32
60BCh 00h Probe 2 Rising Edge Position RO Not changeable INT 32
60BDh 00h Probe 2 Falling Edge Position RO Not changeable INT 32
60D1h 00h Probe 1 Rising Edge Time RO Not changeable UINT 32
60D2h 00h Probe 1 Falling Edge Time RO Not changeable UINT 32
60D3h 00h Probe 2 Rising Edge Time RO Not changeable UINT 32
60D4h 00h Probe 2 Falling Edge Time RO Not changeable UINT 32
60D5h 00h Probe 1 Rising Edge Count RO Not changeable UINT 16
60D6h 00h Probe 1 Falling Edge Count RO Not changeable UINT 16
60D7h 01h Probe 2 Rising Edge Count RO Not changeable UINT 16
60D8h 00h Probe 2 Falling Edge Count RO Not changeable UINT 16

Sy
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8.4.2 Position Limit Function

CD300E supports traditional hardware limit functions: the extreme position is given by an external DI signal, connecting the external
limit switch signal to the servo drive's CN1 interface (default DI3 for positive limit, DI4 for negative limit). It also supports the use of
software limit functions, defining soft limits relative to the mechanical origin using object 607Dh as an absolute position. However, it
must be noted that hardware limits and software limits cannot be used simultaneously; software limits are inValidation when
hardware limits are used.

(1) Control Description

For software limit function to work properly, the following conditions must be met:

¢ In control modes (PP, PV, CSP, CSV)

-607Dh-01h<<607Dh-02h

(2) Related Objects

Set the software limit function using parameters Pr.3.34(4010h-4A), Pr3.35(607Dh-01h), Pr3.36(607Dh-02h):

No. | Index | Sub-index | Name/Description Description
Pr3.34 | 4010h 4Ah Software Limit Enable 0: Disabled, 1: Enabled
Pr3.35 | 607Dh 01h Soft limit position 1 Set the minimum position value for the soft limit function,

restricting the motor's reverse movement range

Pr3.36 | 607Dh 02h Soft limit position 2 Set the maximum position value for the soft limit function,
restricting the motor's forward movement range

8.4.3 Forced DO Output

(1) Control Description
When ESM switches to OP, forced DO output is determined jointly by 60FEh-01h/60FEh-02h. DOs can be selected bitwise for

forced DO output. CD300E can set 1 brake output and 3 forced DO outputs.

Index | Sub-index | Name/Description Access PDO Mapping Data Type
60FEh 0lh Physical Outputs RW RxPDO u32
Bit Name Description
0: Brake not active
0 Brake Enable
1: Forced control of brake enable
16 DOl
0: DO no output
17 DO2
1: Forced DO output
18 DO3
60FEh 02h Bit Mask RW RxPDO U32

When the corresponding position in 60FEh-01h is set to 1, the setting in 60FEh-01h
becomes Validation

8.4.4 Virtual Braking Function

When the motor's torque and speed directions are opposite, energy is fed back from the motor to the drive, causing the bus voltage to
rise. When it rises to the braking point, energy needs to be dissipated through a braking resistor or the virtual braking function to
prevent further bus voltage increase, otherwise it may trigger an overvoltage alarm or even damage the servo drive. Taking the motor

running from 3000rpm to standstill at no load as an example, the motor speed curve is as follows:

—
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Motor Speed 4

3000rpm
Motor Reducer
Enerlgy Regeneration

—p!
Energy Regeneratio : 1
Motor Reducer 1 1
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T T >
1 1
1 1
1 1
-3000rpm v !
!
i

Motor Reciprocating Motion Period T

Time t

For drives experiencing overvoltage alarms, if the load is not heavy, virtual braking function can be considered first. The braking

current should be gradually increased until the overvoltage alarm disappears. Using the virtual braking function eliminates the need

for an external braking resistor, saving costs.

% Note:

- A larger value for virtual braking current (2421h-07h) results in stronger braking capability (more regenerative energy can

be consumed), but it also means the motor's operating temperature may be higher. Therefore, users should test and

select an appropriate virtual braking current value based on actual working conditions, ensuring that the motor's

operating temperature does not reach its maximum allowed value under corresponding conditions and has a certain

temperature

rise margin.

- Motor noise may increase when virtual braking is active.

Related Object
Index Parameter Name Set Value Default Value Unit | ACCESS | Validation
) ) . 0: Not enabled )
2421h-06h Virtual Braking Function 0 RW Immediate
Not 0: Enabled
2421h-07h Virtual Braking Current | <100 10 0.1A RW Immediate
Sy’
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Chapter 9 Parameters

9.1 Panel Parameters

ReMarks:

S

indicates signed, and the number indicates the bit width

< Objects that are operated in hexadecimal will be specially Marked in the "Type" attribute

9.1.1 FOO1 Group (Control Loop Parameter Group) Parameter List

The first parameter Prx.00 of all panel parameter groups corresponds to the storage function
Indices are all represented in hexadecimal
The "Mark" column RW indicates Read/Write, RO indicates Read-Only, and RWS indicates Read/Write and Save

The second row of the "Mark" column indicates the parameter type. The letter 'U' indicates unsigned, the letter 'T'

No.

Index H

Parameter Name

Setting/Help Information

Default Value

Unit

Access

Validation

Pr1.00

101001

Storage

Return value 2: indicates storage task is being executed
Write 1: Store changed modules

Write 0x786D68: Store checksum data

Write 0x786D6872: Initialize and store checksum data

Write 22: Restore entire machine to factory settings

Write 3: Restore I/O and communication modules to factory
settings

Write 4: Reset axis 1 control and motor parameters

Write 8: Reset axis 1 motor parameters

Write 12: Clear fault records

0

U32
HEX

RW

Immediate

Pr1.01

402001

Position Loop
Bandwidth 0

Correspond to position loop response capability
Please refer to the "Adjustment" section for setting method

764

0.01Hz

uleé

RW

Immediate

Pr1.02

402401

Speed Loop
Proportional Gain 0

Correspond to speed loop response capability
Please refer to the "Adjustment" section for setting method

Determined by
motor parameters

u32

RWS

Immediate

Pr1.03

402501

Speed Loop Integral
Gain 0

Correspond to speed loop steady-state following capability
Please refer to the "Adjustment" section for setting method

Determined by
motor parameters

ule

RWS

Immediate

Pr1.04

401028

Current Loop
Proportional Gain

Correspond to current loop response capability
This parameter is automatically calculated based on motor
parameters by default

It can be manually adjusted when using custom motors
For manual adjustment, Pr1.06 needs to be enabled

Determined by
motor parameters

uUle6

RWS

Immediate

Pr1.05

401027

Current Loop
Integral Gain

Correspond to current loop steady-state following capability

This parameter is automatically calculated based on motor
parameters by default

It can be manually adjusted when using custom motors
For manual adjustment, Pr1.06 needs to be enabled

Determined by
motor parameters

uleé

RWS

Immediate

Pr1.06

401026

Current Loop PI
Auto Calculation

0: Automatically calculate current loop PI parameters after
each power-up
1: Use manually set current loop PI parameters

Us

RWS

Restart

Pr1.07

40102C

Position Command
Low-Pass Filter

Correspond to position command low-pass filter coefficient
Larger setting value means stronger filtering, greater lag
Setting value -1 is the actual filtering coefficient

1-20000

62.5us

ule

RWS

Immediate

Pr1.08

40102D

Position Command
Smoothing Filter

Correspond to position command moving average filter
coefficient

Larger setting value means stronger filtering, greater lag
Setting value -1 is the actual filtering coefficient
1-2048

62.5us

uleé

RWS

Immediate

Pr1.09

40101D

Speed Feedback
Filter Bandwidth

Set the bandwidth of the speed feedback filter

Larger setting value means weaker filtering, smaller lag
Reasonable setting can reduce noise

Too small a setting may affect loop stability

10-2000

300

uUle

RWS

Immediate

Pr1.10

40101C

Torque Filter
Bandwidth

Set the bandwidth of the current command filter

Larger setting value means weaker filtering, smaller lag
Reasonable setting can eliminate noise and resonance
Too small a setting may affect loop stability

418

Hz

uleé

RWS

Immediate

Prl.11

300226

Speed Feedback
Channel

0: Original speed information
1: Information after 1st order low-pass filtering
2: Information after 2nd order low-pass filtering

Note: If encoder resolution exceeds 65536, setting to 2 has
the same effect as setting to 1

Us

RWS

Immediate
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Prl.12 401024 Torque Filter Order | O: First-order low-pass 1 U8 RWS Immediate
1: Second-order low-pass
Prl.13 606500 Position following One of the detection conditions for position following alarm, 50000 PUL U32 RWS Immediate
error window used with 606600
Trigger position following alarm detection when position
error exceeds this setting
Prl.14 606600 Position Following One of the detection conditions for position following alarm 10 ms ule RWS Immediate
Error Time Window | Used with 606500
Trigger alarm when position error exceeds the setting value
of 6065 and persists for this time window
Prl.15 606700 In-position Window | One of the detection conditions for in-position detection 10 PUL U32 RWS Immediate
Used with 606800
Prl.16 606800 In-position time One of the detection conditions for in-position detection 15 ms ule RWS Immediate
window Used with 606700
Pr1.17 40101F Velocity Setting velocity feedforward can improve dynamic tracking 0 %0 ule RWS Immediate
Feedforward performance
Permille Note: Setting value / 1024 corresponds to true permille
Pr1.18 401020 Velocity Filters velocity information in the position command 100 Hz ule RWS Immediate
Feedforward Filter 6-2000
Bandwidth
Pr1.19 40104C Gain Switching 0: Do not use automatic gain switching 0 us RWS Immediate
Mode If "Gain Select" is configured for the input function, the gain
group corresponding to the "Gain Select" function is used.
Otherwise, if rigidity level is used, the rigidity gain group is
selected; otherwise, gain group 0 is selected
1: Switch gain to the group corresponding to 40104D when
speed is 0
2: In position mode, when position error is less than the
value corresponding to 401075, and the position command is
unchanged, switch gain to the group corresponding to
40104D. For non-position modes, use gain group 0 or the
rigidity gain group
Pr1.20 40104D Gain Switching Set the gain group number selected when automatic gain U8 RWS Immediate
Target switching is enabled 0-3
Pr1.21 310005 Current Gain Display the number of the currently used gain group 0 ug RO
Selection
Pr1.22 402002 Position Loop Reference Position Loop Bandwidth 0
Bandwidth 1
Pr1.23 402003 Position Loop Reference Position Loop Bandwidth 0
Bandwidth 2
Pr1.24 402004 Position Loop Reference Position Loop Bandwidth 0
Bandwidth 3
Prl1.25 402402 Speed Loop Reference Speed Loop Proportional Gain 0
Proportional Gain 1
Pr1.26 402403 Speed Loop Reference Speed Loop Proportional Gain 0
Proportional Gain 2
Pr1.27 402404 Speed Loop Reference Speed Loop Proportional Gain 0
Proportional Gain 3
Pr1.28 402502 Speed Loop Integral | Reference Speed Loop Integral Gain 0
Gain 1
Pr1.29 402503 Speed Loop Integral | Reference Speed Loop Integral Gain 0
Gain 2
Pr1.30 402504 Speed Loop Integral | Reference Speed Loop Integral Gain 0
Gain 3
Pr1.31 402702 Integral Limit 1 Set the speed loop integral output current limit Drive limited 0.1A ule RWS Immediate
Should not exceed the current command limit when set
Pr1.32 402703 Integral Limit 2 Reference "Integral Limit 1"
Pr1.33 402704 Integral Limit 3 Reference "Integral Limit 1"
Pr1.34 401025 Current Command Limit the drive's maximum output current Drive limited 0.1A ule RWS Immediate
Limit
Pr1.35 401021 Torque Feedforward | Setting torque feedforward can improve dynamic tracking 0 %0 ule RWS Immediate
Permille performance
Torque feedforward setting assumes correct inertia ratio
Note: Setting value / 1024 corresponds to true permille
Prl.36 401022 Torque Feedforward | Filter acceleration in the position command 100 Hz ulé RWS Immediate
Filter Bandwidth 6-2000
Pr1.37 401016 Speed Mode 0: Speed command originates from the profile generator 0 U8 RWS Immediate

Command Source

(operating mode 3) or immediate speed command source
(operating mode -3)

1: Speed command originates from analog input

2: Speed command originates from pulse frequency

4: Speed command originates from Pr1.55(40109B)

s’
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Pr1.38 401064 Vibration Bit0-1: 0 does not enable vibration suppression function 0 ulé RWS Immediate
Suppression Setting 1 Enable vibration filter A HEX
2 Enable vibration filter B
3 Enable vibration filter A+B
Pr1.39 401065 Vibration Set frequency of vibration filter A 100 0.1Hz uleé RWS Immediate
Suppression 10-1000
Frequency A
Pr1.40 401066 Vibration Set intensity of vibration filter A 10 ulé RWS Immediate
Suppression 1-30
Intensity A
Prl1.41 401067 Vibration Reference Group A 100 0.1Hz ule RWS Immediate
Suppression
Frequency B
Prl1.42 401068 Vibration Reference Group A 10 ulé RWS Immediate
Suppression
Intensity B
Prl.43 40101E Integral Limit 0 Reference Integral Limit 1
Pr1.44 401076 Startup Accelerate motor from 0 speed 0 Internal ule RWS Immediate
Compensation Validation in position mode Unit
Current
Pr1.45 401077 Startup Constant time for startup compensation current, which will 15 ms U8 RWS Immediate
Compensation Time | gradually decay to 0 later
Prl.46 40105F Forward Friction This compensation current can be set to accelerate motor 0 0.1A us RWS Restart
Current startup
Pr1.47 401060 Reverse Friction This compensation current can be set to accelerate motor 0 0.1A us RWS Restart
Current startup
Pr1.48 401061 Real-time Function Bit0: Enable online load detection 1 U8 RWS Immediate
Settings Bitl: Enable friction compensation HEX
Bit2: Friction compensation source, 0 from 40105F and
401060, 1 from online detected value
Bit3: Enable online gain adjustment, and adjust gain based
on online measured inertia and user-selected rigidity level
Pr1.49 401062 Forward Maximum Limit the maximum forward friction current detected online 10 0.1A U8 RWS Restart
Friction Current
Pr1.50 401063 Reverse Maximum Limit the maximum reverse friction current detected online 10 0.1A U8 RWS Restart
Friction Current
Pr1.51 401075 Gain Switching Used when gain switching mode is 2 2000 inc ule RWS Immediate
Positioning Error Need to be adjusted according to actual conditions
Comparison Value
Pr1.52 242213 Pulse command Setting format is hexadecimal 0xAB. 00 us RWS Immediate
hardware filtering B represents the filter value, settable from 0 to F.
A represents the division value, settable from 0 to 3. HEX
With the same filter value, a larger division value results in
stronger filtering
Prl.53 401099 Multi- turn cycle Set the usage method of the absolute encoder. 0 ug RWS Restart
function 0: Used in absolute system (absolute mode).
2: Used in absolute system (absolute mode), but allows
arbitrary setting of the multi-turn count upper limit and
ignores multi- turn count overflow (infinite rotation absolute
mode).
Prl.54 40109A Multi- turn cycle Set the upper limit of absolute multi-turn data in infinite 50 round u1e RWS Restart
maximum value rotation absolute mode. If the multi-turn data exceeds this
set value, it will reset to zero; conversely, when reversing at
0, it will become the set value of this parameter.
Prl.55 40109B Speed command in When the operating mode is 3 (speed mode) and the 0 rpm 116 RWS Immediate
velocity mode Pr1.37=4, this is the speed command set value.
Prl.57 401044 Pulse overclocking Input pulse frequency comparison point; if exceeded, an 1000 KHz ule RWS Immediate
alarm will be triggered.
Prl1.58 40109E CAN disable 0: Enable CAN; other values: disable CAN 255 us RWS Immediate
Prl.59 401097 Pulse speed The larger the value, the lower the filter bandwidth 10 ule RWS Immediate
command filter
coefficient
Prl1.60 401069 Enable torque speed 1 ug RWS Immediate
limiting
Pr1.61 40106A Speed limit in 3000 rpm u16 RWS Immediate
torque mode
Prl.62 40106B Torque mode ule RWS Immediate
compensation
current limit
Pr1.63 40106C Torque speed 100 u16 RWS Immediate
proportional gain
Prl.64 40106D Torque speed 1 ule RWS Immediate

integral gain

=4
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Prl.65 401098 Gravity integral Used to counteract vertical axis gravity 0 Ap 18 RWS Immediate
compensation
current
Prl1.66 4010AF Gear expansion Used for gear ratio switching. 1 u16 RWS Immediate
coefficient
numerator
Prl1.67 4010B0 Gear expansion Used for gear ratio switching. 1 ule RWS Immediate
coefficient
denominator
9.1.2 F002 Group (Motor Parameter Group) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access Validation
Pr2.00 101001 Storage Refer to Pr1.00
Pr2.01 310019 Current Motor Model Display the currently connected motor model Ul16 RO
Pr2.02 47FEO01 Motor Model Setting Display or sets the motor model Ul16 RWS Restart
0 means custom motor
Pr2.03 47FE02 Motor Body ID Correspond to motor body code Ul6 RWS Restart
Pr2.04 47FE03 Motor Encoder ID Correspond to encoder code Ul16 RWS Restart
Pr2.05 47FE04 Motor Bandwidth It can be fixedly set to 2000Hz 2000 Hz Ul6 RWS Restart
Pr2.06 47FE05 Rotor Inertia Motor rotor inertia kg-mm? Ule RWS Restart
Pr2.07 47FE06 Back EMF Coefficient Describe the relationship between motor speed 0.1V/krpm Ule6 RWS Restart
and back EMF
Pr2.08 47FE07 Torque Coefficient Describe the relationship between current 0.01Nm/A Ul16 RWS Restart
(RMS) and torque
Pr2.09 47FE08 Motor Inductance Line-to-line inductance 0.1mH Ule6 RWS Restart
Pr2.10 47FE09 Motor Overload Time Motor's continuous operating time slightly s Ul16 RWS Restart
above rated current
Pr2.11 47FEOA Motor Pole Pair Number Number of magnetic pole pairs in the motor Ul16 RWS Restart
rotor
Pr2.12 47FEOB Rated Current of Motor Current during motor continuous operation 0.1Arms Ule6 RWS Restart
Pr2.13 47FE0C Rated Power of Motor Rated Power of Motor Y Ul6 RWS Restart
Pr2.14 47FEOD Motor Resistance Line-to-line resistance 0.1Q Ule6 RWS Restart
Pr2.15 47FEOE Baud Rate Index Describe the baud rate used by the encoder U8 RWS Restart
communication protocol
Pr2.16 47FEOF Motor Maximum Speed Describe the maximum allowable motor speed rpm Ul6 RWS Restart
Pr2.17 47FE10 Multi-turn Resolution Use when the encoder is a multi-turn absolute round U32 RWS Restart
encoder
Otherwise, set to 0
Pr2.18 47FEL1 Single-turn Resolution Encoder position resolution within one inc U32 RWS Restart
revolution
Pr2.19 47FE12 Encoder Type Currently only support type 1 U8 RWS Restart
Pr2.20 47FE13 Excitation Mode 0: Dither excitation uleé RWS Restart
1: Use default excitation information
Pr2.21 47FE14 Brake ID Motor brake code ule6 RWS Restart
Set to 0 if no brake
Pr2.22 47FELS Temperature Sensor 1D Motor built-in temperature sensor code Ule6 RWS Restart
Set to 0 if no temperature sensor
Pr2.23 300102 Brake Delay Set the brake release delay 100 ms Uleé RWS Immediate
When Brake ID is not 0, the drive will attempt
to control the brake drive signal to release the
brake when enabled
Pr2.24 40102A Motor Model 0: Do not auto-recognize motor U8 RWS Immediate
Auto-Recognition 1: Auto-recognize motor. The drive identifies
the current encoder, then automatically reads
data from inside the encoder.
9.1.3 F003 Group (Drive Configuration Parameter Group) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type | Access | Validation
Pr3.00 101001 Storage Refer to Pr1.00
Pr3.01 609101 Gear Input Turns Motor shaft (gear input shaft) rotation turns 1 r U32 RWS Immediate
Refer to "Motion Equivalent Setting"
Pr3.02 609102 Gear Output Turns Gear output shaft rotation turns 1 r U32 RWS Immediate
Refer to "Motion Equivalent Setting"
Pr3.03 609201 Feed Number of commands issued by the controller 10000 PUL U32 RWS Immediate
Refer to "Motion Equivalent Setting"
Pr3.04 609202 Rotations of Shaft "Fee" corresponds to the number of rotations of the gear 1 r U32 RWS Immediate
output shaft
Refer to "Motion Equivalent Setting"
Pr3.05 607E00 Rotation Direction 0: Command positive polarity 0 U8 RWS Restart

e
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1: Command negative polarity

Pr3.06 25000C Communication ID Drive communication ID. Used for 485, CAN, or 232 1 ug RWS Immediate
cascaded buses. The host computer can set the ID to 127
to connect to drives with unknown communication IDs
from 1 to 126
Pr3.07 401031 Operating Mode at Set the drive's default operating mode at power-up 1 S8 RWS Restart
Power-up
Pr3.08 250004 Serial Port 1 Baud Rate | Serial port 1 is the drive's debug port, use a 485 interface. 256000 U32 RWS Restart
Baud rate cannot be changed arbitrarily
Support 128000, 256000, 512000
Pr3.09 25000E Temporary Baud Rate When decide to use a non-default baud rate, first set the 1 U8 RW Immediate
temporary baud rate code, if communication is normal
then execute Serial Port 1 baud rate modification
Pr3.10 250005 Serial Port 2 Baud Rate | Serial Port 2 is an RS485 bus interface 57600 U32 RWS Restart
Pr3.11 250008 Serial Port 2 Protocol 0: Proprietary protocol 1: Modbus RTU 1 U8 RWS Restart
Pr3.12 25000D CAN Baud Rate CAN bus baud rate setting U8 RWS Restart
Pr3.13 250010 Manufacturer Password | For drive factory configuration use U32 WO Immediate
Pr3.14 242105 User Password Protect application data. When user password protection 0 ule RWS Immediate
is not released, application data cannot read or write, user
password returns 9527, otherwise returns 0
Pr3.15 300103 Relay Control Delay Manufacturer Parameters 120 ms uUle RWS Immediate
Pr3.16 401012 Encoder Multi-turn Validation when the encoder is a multi-turn absolute 0 U8 RWS Restart
Disable encoder
0: Position feedback is multi-turn absolute
1: Disable multi-turn data, position feedback is
single-turn
Pr3.17 401013 Auto Enable 0: Do not auto-enable 0 U8 RWS Restart
1: Auto-enable at power-up
2: Automatically execute enable after each fault reset
Pr3.18 401014 Auto Fault Reset 0: Do not auto-reset fault 0 ug RWS Immediate
1: Automatically clear after a certain time after fault
occurs
Pr3.19 401015 Fault Reset Time Validation when auto fault reset is enabled 5000 ms uUle RWS Immediate
Pr3.20 40102B Auto Run Position 0: Do not auto-run position table 0 U8 RWS Immediate
Table >=1: Auto-run position table at power-up
2: Auto-run position table after fault reset
3: Automatically execute position table after re-homing
Pr3.21 609903 Auto Origin Finding 0: Do not auto-homing 0 ug RWS Immediate
>=1: Auto-homing at power-up
2: Auto-homing after being enabled when origin is lost
3: Always auto-homing when fault is cleared
Pr3.22 242101 Use internal braking 0: Not used 1: Use 0/1 U8 RWS Immediate
resistor Used by default if an internal braking resistor is present
Pr3.23 242102 Braking Resistor External braking resistor resistance 20 Q U8 RWS Immediate
Resistance
Pr3.24 242103 Braking Resistor External braking resistor overload time 15 S us RWS Immediate
Overload Time 1-255
Pr3.25 242104 Braking Resistor Rated | External braking resistor power 100 w ulé RWS Immediate
Power
Pr3.26 210007 Braking Voltage Trigger voltage to open the braking circuit 0.1V ule RWS Immediate
Manufacturer Parameters
Pr3.27 210008 Braking Release Voltage | Trigger voltage to close the braking circuit 0.1V ule RWS Immediate
Manufacturer Parameters
Pr3.28 401057 Current Comparison When this object is 0, the current comparison function is 0 0.1A S16 RWS Restart
Value A inactive
Pr3.29 401058 Current Comparison 0: Compare actual current value 0 ug RWS Immediate
Rule 1: Compare absolute current value
Pr3.30 401059 Current Comparison Time window required for current comparison output 50 ms ule RWS Immediate
Time result
Pr3.31 401034 Stop in step 0: Not enabled 0 U8 RWS Restart
1: When the drive stops moving, automatically switch to
current lock state to prevent closed-loop jitter
Pr3.32 40103A Step Stop Start Current | Current when entering step stop mode 30 0.1A Ulé6 RWS Immediate
Pr3.33 401045 Step Stop End Current Holding current in step stop mode 10 0.1A ulé6 RWS Immediate
Pr3.34 40104A Software Limit Enable 0: Do not enable 1: Enable 0 U8 RWS Immediate
Pr3.35 607D01 Soft limit position 1 Correspond to the soft limit negative position 0 PUL S32 RWS Immediate
Pr3.36 607D02 Soft limit position 2 Correspond to the soft limit positive position 0 PUL S32 RWS Immediate
Pr3.37 401078 Locked Rotor Current Stall Detection Threshold Hardware 0.1A Ule6 RWS Restart
limited
Pr3.38 40105B Pulse Regeneration Quantity of quadrature pulse regeneration per revolution 10000 edge u32 RWS Restart

=4
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Quantity
Pr3.39 401079 Regeneration Index Width of the pulse regeneration index signal 50 edge ulé RWS Restart
Width
Pr3.40 242108 Dynamic Braking Mode | 0: Continuously enable relay after enabling 0 us RWS Immediate
1: Relay controlled by enable state
2: Automatically enable relay after power-up
Pr3.41 40100B Pulse mode 0:Pulse + direction 0 - us RWS Immediate
1:CW + CCW
2:AB phase quadrature pulse
3:Two- channel unidirectional pulse bus
4:Four- channel bidirectional pulse bus
5:Two- channel bidirectional pulse bus with analog
Pr3.42 401085 High-speed pulse axis One- Drive- Multi- Axis Control Axis Number Setting 0 - us RWS Immediate
number 0:Corresponds to the 1st pulse input of the conversion
card
1:Corresponds to the 2nd pulse input of the conversion
card
2:Corresponds to the 3rd pulse input of the conversion
card
3:Corresponds to the 4th pulse input of the conversion
card
Pr3.43 25000B Serial port 2 data 0: Stop bit 1, no parity 0 - us RWS Restart
Transmission format 1: Stop bit 1, odd parity
2: Stop bit 1, even parity
3: Stop bit 2, no parity
4: Stop bit 2, odd parity
5: Stop bit 2, even parity
Pr3.44 401088 Enable pulse bus DIN 0: Disable 0 - us RWS Restart
1: Enable
Pr3.45 250006 port 1 communication Serial Port 1 Communication Protocol 0 us RWS Restart
protocol Manufacturer protocol
Pr3.46 401004 Speed pulse frequency Speed Pulse Frequency Coefficient 100 rpm/kHz 116 RWS Immediate
coefficient rpm/kHz
Pr3.47 242106 Virtual braking function | 0: Virtual braking function disabled 0 us RWS Restart
Non- zero: Virtual braking function enabled
Note: This function can be enabled when a slight braking
capability is required.
Pr3.48 242107 Virtual braking current 0 0.1A U8 RWS Restart
Pr3.49 605A00 Emergency stop option | Emergency Stop Options 0 116 RWS Immediate
0: Drive disable (free stop)
1: Decelerate using RAMPO (6084), then disable
2: Decelerate using RAMP1 (6085), then disable
3, 4: Decelerate with maximum current limit, then disable
5, 9: Decelerate using RAMPO (6084) and maintain
emergency stop
6, 10: Decelerate using RAMP1 (6085) and maintain
emergency stop
7, 8: Decelerate with maximum current limit and
maintain emergency stop
11, 13: Decelerate with maximum current limit and
maintain emergency stop
12: Decelerate with maximum current limit, clear
integral, and maintain emergency stop
14: Decelerate using RAMPO (6084) and remain in
SWITCHED_ON state
15: Decelerate using RAMPO (6084) and remain in
READY TO SWITCH ON state
Pr3.50 605B00 Shutdown option 0: Free stop 0 116 RWS Immediate
1: Decelerate to 0 and remain in
READY TO SWITCH_ON (ready2on)
Pr3.51 605C00 Disable option 0: Free stop 0 116 RWS Immediate
1: Decelerate to 0 and remain in SWITCHED ON
Pr3.52 608300 Profile acceleration 1000000 PUL/ss u32 RWS Immediate
Pr3.53 608400 Profile deceleration 1000000 PUL/ss u32 RWS Immediate
Pr3.54 608500 Emergency stop 20000000 PUL/ss U32 RWS Immediate
deceleration
Pr3.55 607F00 Maximum profile 600000 PUL/s u32 RWS Immediate
velocity
Pr3.56 608000 Maximum speed 3500 rpm u32 RWS Immediate
command (rpm)
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Pr3.57 608100 Profile velocity 50000 PUL/s u32 RWS Immediate
Pr3.58 607A00 Target position 0 PUL 132 RWS Immediate
Pr3.59 607100 Target torque 0 %o 116 RWS Immediate
Pr3.60 607200 Maximum torque 3000 %o 116 RWS Immediate
Pr3.61 40109D Home switch position Setting is referenced to position 6064h. 0 PUL 132 RWS Immediate
Pr3.62 40107A PWM frequency 0:Cannot switch (PWM frequency control mode disabled) 1 us RWS Restart
Switch enableode 1: Can switch PWM frequency control mode (enabled)
9.1.4 FO04 Group (Input Pin Configuration) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access | Validation

Pr4.00 101001 Storage Refer to Pr1.00
Pr4.01 240001 DIN1 Action Mode 0: Low level 1: High level 1 U8 RWS Immediate

2: Rising edge 3: Falling edge
Pr4.02 240002 DIN2 Action Mode Same as above 2 U8 RWS Immediate
Pr4.03 240003 DIN3 Action Mode Same as above 1
Pr4.04 240004 DIN4 Action Mode Same as above 1 U8 RWS Immediate
Pr4.05 240005 DINS Action Mode Same as above 1
Pr4.06 240006 DING6 Action Mode Same as above 1 U8 RWS Immediate
Pr4.07 240007 DIN7 Action Mode Same as above 1
Pr4.08 240008 DINS Action Mode Same as above 1 U8 RWS Immediate
Pr4.09 240101 DIN1 Filter Coefficient | Apply a low-pass filter to the DIN pins 100 ms Ul6 RWS Immediate
Pr4.10 240102 DIN2 Filter Coefficient | Apply a low-pass filter to the DIN pins 100 ms ule6 RWS Immediate
Pr4.11 240103 DINS3 Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms Ul6 RWS Immediate
Pr4.12 240104 DIN4 Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms ule6 RWS Immediate
Pr4.13 240105 DINS Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms Ul6 RWS Immediate
Pr4.14 240106 DING Filter Coefficient | Apply a low-pass filter to the DIN pins 10 ms ule6 RWS Immediate
Pr4.15 240107 DIN7 Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms Ul6 RWS Immediate
Pr4.16 240108 DINS Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms ule6 RWS Immediate
Pr4.17 240201 DINI Function Index 0: No function 1:Enable 1 U8 RWS Immediate

2:Reset 3: Index 0

4: Index 1 5: Index 2

6: Index 3 7: Index 4

8: Mode Index 0 9: Mode Index 1

10: Gain Index 0 11: Gain Index 1

12: Integral Clear 13: Positive Limit Switch

14: Negative Limit Switch 15: Origin Signal

16: Start Origin Finding 17: Command Reversal

18: Emergency Stop 19: Trigger 0

20: Trigger 1 21: Condition 0

22: Condition 1 23:Pause

24: Pulse gear 25: Activate Position

Table

26: Interrupt Position Table | 27: Pause Position Table

28: Probe 1 29: Probe 2

30: Full/half closed- loop 31: Pulse input inhibit

switching
Pr4.18 240202 DIN2 Function Index Same as above 2 U8 RWS Immediate
Pr4.19 240203 DIN3 Function Index Same as above 3 U8 RWS Immediate
Pr4.20 240204 DIN4 Function Index Same as above 4 U8 RWS Immediate
Pr4.21 240205 DINS Function Index Same as above 5 U8 RWS Immediate
Pr4.22 240206 DIN6 Function Index Same as above 16 U8 RWS Immediate
Pr4.23 240207 DIN7 Function Index Same as above 15 U8 RWS Immediate
Pr4.24 240208 DIN8 Function Index Same as above 18 U8 RWS Immediate
Pr4.25 240301 DIN1 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.26 240302 DIN2 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.27 240303 DIN3 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.28 240304 DIN4 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.29 240305 DINS Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.30 240306 DING Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.31 240307 DIN7 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.32 240308 DINS Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.33 40107D Hybrid devi.ation clear Set internal encoder multi- turn count 0 ul6 RWS Immediate

setting
Pr4.34 401018 Full closed- loop Full closed- loop encoder baud rate 0 ug RWS Immediate
encoder baud rate
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Pr4.35 401081 E | divisi Default is 0, which equals the encoder resolution 0 u32 RWS Immediate
Xtim;er;:;:mn automatically identified by the current drive
u
(17-bit = 131072, 23-bit = 8388608)
Pr4.36 401082 External division Number of external encoder pulses per revolution of the 10000 u32 RWS Immediate
denominator servo motor; takes effect after saving and restarting.
Pr4.37 401080 Maximum hybrid 16000 PUL uU32 RWS Immediate
deviation
Pr4.38 40107F Hybrid filter coefficient 1 uU16 RWS Immediate
Pr4.39 40107E Hybrid gain offset Correction for hybrid gai 0 116 RWS Immediate
Pr4.40 40107B . 0: Do not use Z signal 1 us RWS Immediate
Full closed- loop index L .
. 1: Use periodic Z signal, mostly low level
signal mode o R X
2: Use periodic Z signal, mostly high level
Pr4.41 40107C Full closed- loop . . . 0 ug RWS Immediate
. . 0: Forward; 1: Reverse
counting direction
Pr4.42 401019 Full closed- loop . 10000 uU32 RWS Immediate
. Full closed- loop encoder resolution
encoder resolution
Pr4.43 20003B Full closed-loop Z 132 RO
forward rising edge
position low
Pr4.44 20003D Full closed-loop Z 132 RO
reverse rising edge
position low
Pr4.45 20003A Full closed- loop 132 RO
position low 32 bits
Pr4.46 401017 0:Disable full closed- loop function; ug RWS Immediate
Full closed- loop .
1:Enable full closed- loop function.
encoder model . .
Takes effect after saving and restarting.
Pr4.47 200040 Full closed- loop ug RO
quadrature fault
Pr4.48 300239 Initiate homing via usg RWS Immediate
keypad
Pr4.49 310031 Absolute clear / For multi- turn absolute encoder motors, perform fault ug RWS Restart
Absolute zero reset and position clear when the drive is not enabled.
Pr4.50 401082 Gantry correction mode | e oo rrection function must be used with two pulse 0 u8 RWS Restart
Pr4.51 4010B3 Gantry correction speed servo drives and in pulse control scenarios, and the us RWS Restart
Pr4.52 4010B4 Gantry correction motors must be equipped with multi- turn absolute 132 RWS Restart
maximum deviation encoders. Before enabling this function, ensure that the
Pr4.53 4010B5 Gantry correction slave abso}ute pos%tlons of the two axes meet the nsers ug RWS Restart
address required settings.
9.1.5 FOO5 Group (Output Pin Configuration) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit | Type | Access | Validation
Pr5.00 | 101001 Storage Refer to Pr1.00
Pr5.01 | 240701 DOUT]1 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.02 | 240702 DOUT?2 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.03 | 240703 DOUT3 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.04 | 240704 DOUT4 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.05 | 240705 DOUTS Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.06 | 240706 DOUT6 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.07 | 240707 DOUT?7 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.08 | 240708 DOUTS Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.09 | 240801 DOUT]1 Function Index 0: No Function 1: Ready 1 U8 RWS Immediate
2: Fault 3: Target Reached
4: Speed Saturated 5: Current Saturated
6: Motor 0 Speed 7: Brake Control
8: Regenerative Braking 9: Z Signal Output
10: Torque Mode Speed Limit 11: Motor Enable
12: In Limit 13: Origin Found
14: Homing 15: Output Index 0
16: Output Index 1 17: Output Index 2
18: Current Reached
Pr5.10 | 240802 DOUT2 Function Index Same as above 2 U8 RWS Immediate
Pr5.11 | 240803 DOUTS3 Function Index Same as above 3 U8 RWS Immediate
Pr5.12 | 240804 DOUT4 Function Index Same as above 7 U8 RWS Immediate
Pr5.13 | 240805 DOUTS Function Index Same as above 11 U8 RWS Immediate
Pr5.14 | 240806 DOUT6 Function Index Same as above 13 Us RWS Immediate
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Pr5.15 | 240807 DOUT7 Function Index Same as above 6 U8 RWS Immediate
Pr5.16 | 240808 DOUTS Function Index Same as above 12 U8 RWS Immediate
9.1.6 F006 Group (Auto-Tuning and Real-time Function Settings) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type | Access | Validation
Pr6.00 101001 Storage Refer to Pr1.00
Pr6.01 401055 Rigidity Grade 0-31 17 U8 RWS Immediate
Refer to "Rigidity Gain Table"
Pr6.02 401056 Use Rigidity Level 0: Not used | 1: Use 0 U8 RWS Immediate
Pr6.03 401053 Inertia Ratio Define the content about inertia ratio in 30 0.1 uUle RWS Immediate
"Adjustment"
Users can manually set inertia ratio
Pr6.04 310026 Current Load Inertia Total load inertia deduced from inertia ratio 3*motor Kg*mm”"2 uUle RO
Pr6.05 320015 Start Inertia 0: Not started. Automatically reset to 0 after 0 U8 RWS Immediate
Measurement execution
1: Start
Pr6.06 32000D Measuring Results 1: Measurement successful 0 S8 RO
0: Measurement not started or in progress
-1: Speed or current response amplitude too small
-2: Measured torque inertia coefficient abnormal
-3: Inertia ratio too large, exceeding 25 times
-4: Inertia ratio exceeding 40 times
Pr6.07 320016 Movement distance 10-50 30 0.01 Turn U8 RWS Immediate
during inertia
measurement
Pr6.08 310027 Current Inertia Ratio Measurement result of current inertia ratio 30 0.1 uUle RO
Pr6.09 310028 Current KLoad Current torque inertia coefficient U32 RO
Pr6.10 300227 Speed Loop Validation when "Use Rigidity Level" is 1 U32 RO
Proportion 4
Pr6.11 300228 Speed Loop Integral 4 | Validation when "Use Rigidity Level" is 1 Ulé6 RO
Pr6.12 300229 Speed Loop KFR4 Validation when "Use Rigidity Level" is 1 256 ulé6 RO
Pr6.13 401061 Real-time Function Refer to Pr1.48 1 ug RWS Immediate
Settings
Pr6.14 32001F Positive Damping Online detected positive damping current 0 ADC/4 S16 RO
Current
Pr6.15 320025 Negative Damping Online detected negative damping current 0 ADC/4 S16 RO
Current
Pr6.16 320026 Online Inertia Total load inertia deduced from online inertia ratio 0 Kg*rmm”2 | Ul6 RO
Pr6.17 320027 Online Inertia Ratio Online real-time detected inertia ratio 0 uUle RO
Pr6.19 40106F Notch Filter A Width Set the frequency range of the notch filter 45 Hz U8 RWS Immediate
Pr6.20 401070 Notch Filter A Depth Set the filter strength of the notch filter 50 dB U8 RWS Immediate
Pr6.21 401071 Notch Filter A 100-8000. 8000 indicates function disabled 8000 Hz Ule RWS Immediate
Frequency
Pr6.22 401072 Notch Filter B Width Set the frequency range of the notch filter 45 Hz U8 RWS Immediate
Pr6.23 401073 Notch Filter B Depth Set the filter strength of the notch filter 50 dB U RWS Immediate
Pr6.24 401074 Notch Filter B 100-8000. 8000 indicates function disabled 8000 Hz ule RWS Immediate
Frequency
Pr6.25 401093 CO;“ZT::;OH 0-15: Stiffness compensation disabled 0 us RWS fmmediate
barI: dwidth >15: Stiffness compensation enabled
Pr6.26 401094 Stiffness Enhance system rigidity, actively increase the 4000 ule RWS Immediate
compensation gain motor's resistance stiffness, and improve dynamic
response.
Pr6.27 40109F Model switch 0:Model tracking control disabled 0 u16 RWS Immediate
1:First-order rigid body model tracking control
enabled
2:Inertia model tracking control enabled
Pr6.28 4010A0 Model bandwidth Determines the system response speed. The higher 20 Hz u16 RWS Immediate
the bandwidth, the faster the system response, but it
may also amplify mechanical vibration.
Range:1-500 Hz
Pr6.29 4010A1 Model damping Used to suppress overshoot and oscillation of the 1000 ule RWS Immediate
system in response to commands, enabling smooth
positioning to the target position.
Pr6.30 4010A2 Model anti-resonance | The frequency point corresponding to the 50 Hz u16 RWS Immediate
frequency "resonance frequency" at which the system's
vibration response is minimal.
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Active when inertia model is enabled
Pr6.31 4010A3 Model resonance The frequency at which the mechanical system 70 Hz u16 RWS Immediate
frequency resonates, i.e., the point where vibration is greatly
amplified due to energy concentration. The servo
system needs to suppress it via a filter
Active when inertia model is enabled
Pr6.32 4010A4 Model speed Speed feedforward compensation. It applies a 1024 %o ule RWS Immediate
compensation feedforward command directly to the speed loop,
enabling the motor to respond faster to speed
changes and thus shorten positioning time
Pr6.33 4010A5 Model forward . . 1024 %o u16 RWS Immediate
. Acceleration feedforward compensation
compensation
Pr6.34 4010A6 Model reverse . . 1024 %o ule RWS Immediate
. Deceleration feedforward compensation
compensation
Pr6.35 4010A7 Vibration suppression | Used to set the mechanical vibration frequency to 100 Hz u1e6 RWS Immediate
frequency be suppressed. It can be determined by observing
waveforms using the servo software.
Pr6.36 4010A8 Vibration suppression | Adjusts the intensity of vibration suppression. The 100 ule RWS Immediate
gain larger the gain, the stronger the suppression effect,
but excessive gain may cause system instability.
Pr6.37 4010A9 Vibration suppression | Adjusts the speed of vibration decay, affecting the 0 ule RWS Immediate
damping smoothness of vibration suppression.
Range:0-384
Pr6.38 4010AA Vibration suppression 0 u1e6 RWS Immediate
offset 1
Pr6.39 4010AB Vibration suppression 0 ule RWS Immediate
offset 2
Pr6.40 4010AC Vibration suppression | Used to set a second set of vibration suppression 100 Hz u1e6 RWS Immediate
frequency 1 frequencies to handle multiple different vibration
frequency points
Pr6.41 4010AD Vibration suppression 0 u16 RWS Immediate
damping 1
9.1.7 F007 Group (Jog and Constant Display Settings) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access Validation
Pr7.00 101001 Storage Refer to Pr1.00
Pr7.01 310024 Always Display 0: Display RPM speed U8 RW Immediate
Object 1: Display bus voltage
2: Display temperature
3: DIN final input signal
4: DOUT final output status
5: Drive load rate
6: Motor load rate
Other monitoring objects can be extended
Pr7.02 310022 Jog Speed Set the speed for jog movement pm uUle RW Immediate
Jog Jog mode entry Press SET to enter Jog mode
Refer to "Jog Mode" for details
Softn 100A00 Software version Software version (x.xx format) RO
Pr7.03 20003F Customer code Customized code RO
Pr7.04 606300 Actual position 132 RO
Pr7.05 300306 Position loop 132 RO
command
Pr7.06 20001B Pulse input 0 counter 132 RO
Pr7.07 300039 1 ms pulse count Pulse input count per ms 116 RO
Pr7.08 30003A Disable control 1: Disable drive ug RW Immediate
Pr7.09 300032 1 Q LFT Arms 132 RO
Pr7.10 20000D Firmware CRC u32 RO
checksum
Pr7.11 101803 XML version U32 RO
Pr7.12 606400 Position feedback Actual position feedback (command units) PUL 132 RO
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9.1.8 FO08 Group (Position Table Function) Parameter List

No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access | Validation
Pr8.00 101001 Storage Refer to Pr1.00
Pr8.01 31000B Position Table Run Mode 0: Position Table 0 ug RWS Immediate
1: /O Position
2: 1/O Speed
Pr8.02 31000C Position Table Trigger Mode 0: Trigger Signal 0 U8 RWS Immediate
1: Time Trigger
Pr8.03 31000D Position Table Trigger Delay Delay when triggering by time 100 ms Ule RWS Immediate
Pr8.04 40102B Position Table Auto Run 0: Do not auto-run 0 U8 RWS Immediate
1: Execute auto-run once at power-up
2: After fault cleared
3: After auto-origin finding
PPPP1 Position Setting Entry Setting range PP1.01-PP1.30 0 inc S32 RWS Immediate
PPPP2 Speed Setting Entry Setting range PP2.01-PP2.30 0 rpm S16 RWS Immediate
PPPP3 Delay Register Entry Setting range PP3.01-PP3.30 0 ms U32 RWS Immediate
PPPP4 Acceleration/Deceleration Setting range PP4.01-PP4.30 0 U8 RWS Immediate
Index Entry
PPPP5 Control Register Entry Setting range PP5.01-PP5.30 0 Ul16 RWS Immediate
PPPP6 Cycle Count Entry Setting range PP6.01-PP6.30 0 Ule RWS Immediate
PPPP7 Acceleration Setting Entry Setting range PP7.01-PP7.30 0 ps/s Ul6 RWS Immediate
PPPP8 Deceleration Setting Entry Setting range PP8.01-PP8.30 0 ps/s Ule RWS Immediate
PPPP9 Cycle Count Entry Setting range PP9.01-PP9.30 0 Ul6 RO
9.1.9 FO09 Group (Origin Function Settings) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access | Validation
Pr9.00 101001 Storage Refer to Pr1.00
Pr9.01 607C00 Origin Offset Through this object, the final origin is offset from the PUL S32 RWS Immediate
physical signal generation point
Pr9.02 609800 Origin mode Refer to "Origin Mode Section" 0 S8 RWS Immediate
Pr9.03 609901 Origin Rough A faster speed used for rough origin search 35000 PUL/s U32 RWS Immediate
Positioning Speed
Pr9.04 609902 Origin Fine A slower speed used for precise origin positioning 15000 PUL/s u32 RWS Immediate
Positioning Speed
Pr9.05 609903 Auto Origin Finding | 0: Disabled 0 ug RWS Restart
1: When power-up
2: Origin lost
Pr9.06 609A00 Origin Acceleration This object is used for acceleration and deceleration 1000000 rpss U32 RWS Immediate
during the origin finding process
Pr9.07 609904 Origin Finding Validation when using mechanical limits for origin 20 0.1A ule RWS Immediate
Current finding
Pr9.08 609905 Origin Offset Mode 0: Move to the origin offset position, then clear the 0 U8 RWS Immediate
position
1: Do not move, directly set the current position as
negative origin offset
Pr9.09 609906 For manufacturer use
Pr9.10 609907 Origin Offset The speed when moving to the origin offset position 200 rpm Uleé RWS Immediate
Positioning Speed
Pr9.11 40105A For manufacturer use
9.1.A FOOA Group (Auxiliary Parameter Settings) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access | Validation
PrA.00 101001 Storage Refer to Pr1.00
PrA.01 20002B Encoder Reset Write non-0 data to execute multi-turn 0 U8 w Immediate
data clear and encoder fault clear actions
PrA.02 20000F Encoder Multi-turn Data Display encoder multi-turn data 0 Us32 RO
PrA.03 200004 Encoder Single-turn Data Display encoder single-turn data 0 U32 RO
PrA.04 200017 Encoder Internal Fault Display encoder internal fault word 0 Ule RO
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PrA.05

20001F

SAE Operation

User can only write 3, 4, 7

3: Clear encoder fault

4: Clear multi-turn data

7: Clear both fault and multi-turn data
Some faults require repeated power-up

U32 RW Immediate

PrA.06

30001D

Current Command A

N/A

PrA.07

310001

Execute excitation information search

N/A

PrA.08

310002

Apply excitation search results

N/A

PrA.09

310004

Hall Status Access

Not applicable. Complete when it is 3F
and changes 12 times

PrA.10

101004

Restart Processor

Write 1 to perform hot restart

U32 RW

PrA.11

310010

DIN Control Word Source

Corresponding control word when DIN
pin is enabled

103F

Ul16
HEX

RWS Immediate

PrA.12

606000

Working Mode

Drive Target Operating Mode
Refer to Operating Mode section

S8 RWS Immediate

PrA.13

606100

Current Operating Mode

The operating mode currently in use by
the drive

S8 RO Immediate

PrA.14

210019

Aging Current

This parameter is internally limited when
written
Manufacturer Parameters

Drive Rated

0.1A U8 RWS Immediate

PrA.15

21001A

Aging Command

Write 1, enter aging mode after next
restart

Manufacturer Parameters

ug RWS Restart

PrA.16

21001B

Aging State

0: Not aged
1: Aging complete
2: Aging failed

U8 RO

9.1.B FOOb Group (Historical Error Display Group)

No.

Example

Help Information

latest

(|
UM

xE.yyyy

-
U
-
!

-

I

It
Ll

[y

x represents the x-th historical error, 0 is the

E is the abbreviation for Error
yyyy is the error code, specifically check error
code description

For detailed historical error information, please
use the debugging software's fault display

9.1.C FOOC Group (Tuning Parameters) Parameter List

Index H

Parameter Name

Setting/Help Information

Default Value

Unit Access | Validation

Type

PrC.00

101001

Storage

Refer to Pr1.00

PrC.01

609201

Feed

Number of commands issued by the
controller

Refer to "Motion Equivalent Setting"

10000

PUL u32 RWS Immediate

PrC.02

402001

Position loop bandwidth 0

Correspond to position loop response
capability

Please refer to the "Adjustment" section
for setting method

764

0.01Hz u1e6 RW Immediate

PrC.03

40101F

Speed feedforward ratio (per mille)

Setting velocity feedforward can improve
dynamic tracking performance

Note: Setting value / 1024 corresponds to
true permille

%o u16 RWS Immediate

PrC.04

401021

Torque feedforward ratio (per mille)

Setting torque feedforward can improve
dynamic tracking performance

Torque feedforward setting assumes
correct inertia ratio

Note: Setting value / 1024 corresponds to
true permille

%o ule6 RWS Immediate

PrC.05

40101D

Speed feedback filter bandwidth

Set the bandwidth of the speed feedback
filter

Larger setting value
filtering, smaller lag

means weaker

Reasonable setting can reduce noise
Too small a setting may affect loop

300

Hz ule RWS Immediate
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stability
10-2000
PrC.06 40101C Torque filter bandwidth Set the bandwidth of the current 418 Hz u16 RWS Immediate
command filter
Larger setting value means weaker
filtering, smaller lag
Reasonable setting can eliminate noise
and resonance
Too small a setting may affect loop
stability
PrC.07 402401 Speed loop proportional gain 0 Correspond to speed loop response | Determined by u32 RWS Immediate
capability motor
Please refer to the "Adjustment" section parameters
for setting method
PrC.08 402501 Speed loop integral gain 0 Correspond to speed loop steady-state Determined by u1e6 RWS Immediate
following capability motor
Please refer to the "Adjustment" section parameters
for setting method
PrC.09 40105E PWM frequency control mode PWM switch frequency setting Immediate
0:16K single,
1:8K double,
2:16K double,
3:8K double to 16K single
automatic switching,
4:8K double to 16K double
automatic switching
PrC.10 401055 Stiffness level 0-31 17 ug RWS Immediate
Refer to "Rigidity Gain Table"
PrC.11 401056 Use rigidity level 0:Manual gain parameter setting — refer 0 ug RWS Immediate
to Section 6.3 "Manual Gain Setting".
1:Use the "Rigidity Gain Table".
2/3/4:Enable the adjustment- free
function, which can automatically
accommodate  complex  mechanical
systems with different rigidity and
inertia. The settings 2, 3, and 4
correspond to relatively high, high, and
very high adjustment-free response
levels, respectively. It is necessary to
comprehensively consider factors such as
inertia matching, mechanical rigidity, and
external disturbances when selecting the
appropriate adjustment- free mode and
adjustment- free level.
PrC.12 401053 Inertia ratio Define the content about inertia ratio in 30 0.1 u1e6 RWS Immediate
"Adjustment"”
Users can manually set inertia ratio
PrC.13 47FE14 Brake ID Motor brake code 0 u1e RWS Restart
Set to 0 if no brake
PrC.14 21000E Low temperature protection -20 116 RWS Restart
temperature
PrC.15 4010AE Adjustment- free rigidity level The adjustment-free level can be set 6 us RWS Immediate
from 1 to 12, corresponding to position
loop response from low to high.
PrC.16 401094 Stiffness compensation gain Enhance  system rigidity, actively 4000 u1e RWS Immediate
increase the motor's resistance stiffness,
and improve dynamic response.
9.1.D F00d Group (Gantry synchronization parameters) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access | Validation
PrD.00 101001 Storage Refer to Pr1.00
PrD.01 401091 Enable gantry 0:Disable 0 us RWS Immediate
1:Set as gantry master axis
2:Set as gantry slave axis
3:Set as gantry slave axis (consistent with master axis
command)
PrD.02 401089 Gantry parameter 0:Synchronized 0 us RW Immediate
synchronization 1:Unsynchronized
PrD.03 40108A Gantry slave axis 0:Slave not reversed 0 us RWS Immediate
synchronization 1:Slave reversed
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direction
PrD.04 40108B Gantry 0:Rigid gantry 0 us RWS Immediate
synchronization type | 1:Flexible gantry
PrD.05 40108C Gantry 1 us RWS Immediate
synchronization filter | Range:1-255
coefficient
PrD.06 40108D Maximum 100 PUL u32 RWS Immediate
synchronization
deviation
PrD.07 40108E Gantry position 15 Hz ule RWS Immediate
bandwidth
PrD.08 40108F Gantry integral gain 0 U8 RWS Immediate
PrD.09 401090 Gantry data channel 0:Use RS485 channel (Ethernet port) 0 us RWS Restart
1:Use auxiliary communication encoder interface (CN1)
PrD.10 401092 Gantry compensation 1 18 RWS Immediate
gain
PrD.11 300323 Gantry 132 RO
synchronization
deviation
9.2 Object Dictionary
Index H Parameter Name Setting/Help Information Default Value Unit Type Access Validation
300210 Speed Error Speed loop command - speed feedback Internal S32 RO
300222 Speed Mode Profile Velocity | Speed profile generated by the internal speed profile generator Internal S32 RO
30020D Speed Loop Speed loop's command input Internal S32 RO
Command_Internal
300217 Speed Feedback 1st Order Feedback speed after first-order low-pass filtering Internal S32 RO
Low-Pass
300305 Position Loop Command Position Loop's Command Input inc S64 RO
300306 Position Loop Command Lower 32 bits of 64-bit position loop command inc S32 RO
Low 32 bits
30001D Current Command A Manufacturer Parameters 0.1A S16 RWS Immediate
300321 Actual Position Low 32 bits | Lower 32 bits of 64-bit position data 0 inc S32 RO
300322 Actual Position High 32 bits | Higher 32 bits of 64-bit position data 0 inc S32 RO
300307 Actual Position 64-bit Position Data 0 inc S64 RO
300309 Position Error Position loop command - actual position 0 inc S32 RO
300318 VPG Position Planning Position profile generated by the internal position profile 0 inc S32 RO
Output generator
300319 VPG Speed Planning Speed profile during the VPG planning position curve process 0 inc S32 RO
30031A VPG Target Position Planning target of the internal profile generator 0 inc S32 RO
30031B Velocity Feedforward Velocity feedforward command generated by velocity 0 Internal S32 RO
Command feedforward calculation
30031D Electronic Gear Numerator Derived from 402 gear ratio related objects u32 RO
30031E Electronic Gear Derived from 402 gear ratio related objects u32 RO
Denominator
603F00 Error Code Current servo error code 0 Ule RO
604000 Control Word 402 state machine control word Ule6 RW Immediate
604100 State Word 402 state machine status word ule RW Immediate
605A00 Quick stop option Emergency stop command action selection 0 ule RWS Immediate
605B00 Shutdown Option Shutdown command action selection 0 Ule6 RWS Immediate
605C00 Disable Option Disable operation command action selection 0 Ule RWS Immediate
606000 Working Mode Select drive operating mode 1 18 RWS Immediate
606100 Current Operating Mode Current operating mode display 18 RO
606300 Actual Position Real-time motor absolute position feedback (encoder units) DEC 132 RO
606400 Position Feedback Actual position feedback (command units) PUL 132 RO
606500 Position following error Position following error alarm threshold 50000 PUL U32 RWS Immediate
window
606600 Position following error Position following error alarm window time 10 ms ule RWS Immediate

time window
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606700 Position reached window Position reached detection threshold 10 PUL u32 RWS Immediate
606800 Position reached time Position reached window time 15 ms uUle6 RWS Immediate
window
606B00 Speed Loop Command Generate internal command velocity value with velocity PUL/s 132 RO
command Motion Path

606C00 Velocity loop feedback Encoder actual feedback velocity value PUL/s 132 RO

607100 Target Torque CST mode command input, limited by 607200. %00 S16 RWS Immediate
607200 Maximum Torque 0~3000. Limit the range for 607100. %0 ule6 RWS Immediate
607400 Torque command Display target torque value, 1000 corresponds to 1x rated torque %0 116 RO

607700 Actual torque Servo internal actual torque feedback %0 116 RO

607A00 Target Position Command interface for position control modes (PPM, CSP). PUL S32 RWS Immediate
607D01 Soft limit position 1 Soft limit minimum position limit PUL 132 RWS Immediate
607D02 Soft limit position 2 Soft limit maximum position limit PUL 132 RWS Immediate
607E00 Control loop command and | Control loop command value and feedback value reversed 0 DEC U8 RWS Restart

feedback in reverse direction
608000 Maximum Speed Command | Limit the speed of the controller rpm U32 RWS Immediate
608100 Profile velocity Profile speed used in "Position Profile Mode" PUL/s U32 RWS Immediate
608300 Profile acceleration Profile acceleration used in "Position Profile Mode" PUL/s? U32 RWS Immediate
608400 Profile deceleration Profile deceleration used in "Position Profile Mode" PUL/s? u32 RWS Immediate
608500 Emergency Stop Deceleration when emergency stop command is set to decelerate PUL/s? u32 RWS Immediate
Deceleration to stop
609200 Feed Amount Number of feed commands per revolution issued by the 10000 PUL U32 RWS Immediate
controller

609800 Origin mode Set the homing method DEC 18 RWS Immediate
60B800 Probe Settings Set probe function, see Probe Function for details HEX Ule6 RWS Immediate
60B900 Probe Status Probe running status, see Probe Function for details HEX Ule RO

60E000 Positive torque limit Positive maximum torque limit value %0 ule6 RWS Immediate
60E100 Negative torque limit Reverse maximum torque limit value %0 ule RWS Immediate
60F400 Position following error Position following error real-time value PUL 132 RO

60FD00 External signal input status Feedback limit, origin, enable, and other signal states HEX U32 RO

60FE01 DO Forced Output Forced control DO output state HEX U32 RWS Immediate
60FE02 DO Forced Output Mask Mask 60FEh-01h, control is active when corresponding bit is 1 HEX u32 RWS Immediate
60FF00 Target Speed Command interface for speed control modes (PVM, CSV) PUL/s S32 RW Immediate
650200 Supported Operating Modes | Operating modes supported by the drive HEX u32 RO
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10.1 Warning Codes
10.1.1 Warning Code List

Chapter 10 Troubleshooting

When a servo drive issues a warning, display the warning code with an AL. prefix. This indicates that the drive detects an

abnormality. Inspect and eliminate the cause of the warning, otherwise it will affect the continuous normal use of the servo system.

Warning Code Name
AL.0001 Battery Warning
AL.0002 Drive Overload Warning
AL.0003 Motor Overload Warning

10.1.2 Warning Handling

» AL.0001: Battery Warning

Fault mechanism: Multi-turn absolute encoder battery voltage is below 3.0V

Confirmation method: Measure battery voltage (EVE ER14505 AA rated voltage 3.6V)

Solution: Power on the drive, replace the battery in a non-operating state. The warning will clear automatically after battery

replacement

Note:

If replace the battery while powered off, the drive will alarm Er.FF02 (Encoder Internal Fault) upon power-up. In this case,
first set PrA.05=3 (2000h-1Fh) to reset the encoder fault, then re-perform the homing function operation

» AL.0002: Drive Overload Warning

Fault mechanism: Drive average load rate exceeds overload warning threshold

Fault Cause

Inspection Method

Solution

1. The load the drive needs to
operate exceeds its capacity

Confirm the overload characteristics of the motor
or servo drive

Check if the servo drive's average load rate
(3000h-25h) is continuously greater than 95.0%

Reduce load weight or reduce load inertia to
ensure that the load is within the drive's
rated capacity;

Replace with a larger capacity servo drive
and matched motor

2. The output capability of drive

Check mechanical inertia ratio or perform inertia
identification, check inertia ratio

Reasonably arrange equipment operating

1 i 1 i

does not match actual load | Pr6.03(4100h-53h) cycles, avoid - prolonged con tinuous
operation Conf el ’ le fime duri operation, and ensure the drive has
p onfirm smg e ope.ra ing cycle time during servo | o ee o cooling time

motor cyclic operation

Use X Servo Configurator to check operating

commands and motor speed (3002h-25h)

-Operating command in position mode: 6062h
3. Motor stalls - due  to -Operating command in speed mode: 606Bh
mechanical  factors, causing P & P ' Eliminate mechanical factors

excessive load during operation

-Operating command in torque mode: 6074h
Confirm if, in the corresponding mode, the
operating command is not 0 or very large, while
the motor speed is 0

4. Servo drive failure

Check if the drive cooling fan is working
properly and if the drive's operating environment
is normal;

Power up again after a period of power-off

Eliminate other fault factors, if fault reports
after power up again, please contact
Simphoenix Electric technical support to
replace the servo drive

—
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» AL.0003: Motor Overload Warning

Fault mechanism: Motor average load rate exceeds overload warning threshold

Fault Cause

Inspection Method

Solution

1. Motor wiring or encoder
wiring errors or poor
connections

Compare with the correct wiring diagram, check
wiring between motor, drive, and encoder

Connect cables according to the correct
wiring diagram;
Electric's

Prioritize using Simphoenix

standard cables;

When using self-made cables, please follow
the hardware wiring guide to produce and
connect

2. Load is too heavy, motor
output Validation torque exceeds
rated torque, continuous
operation for a long time

Confirm the overload characteristics of the motor
or servo drive;

Check if the servo drive's average load rate
(3000h-25h) is continuously greater than 95.0%

Replace with a larger capacity servo drive
and matched motor;

or reduce the load, increase acceleration and
deceleration time.

3. Too frequent
acceleration/deceleration or
excessive load inertia

Check mechanical inertia ratio or perform inertia
identification, check inertia ratio
Pr6.03(4100h-53h)

Confirm single operating cycle time during servo
motor cyclic operation

Extend acceleration/deceleration time

4. Improper gain adjustment or
excessive rigidity

Observe if the motor vibrates or makes abnormal
sounds during operation

Re-adjust gain

5. Motor stalls due to
mechanical factors, causing

excessive load during operation

Use X Servo Configurator to check operating
commands and motor speed (3002h-25h)

-Operating command in position mode: 6062h
-Operating command in speed mode: 606Bh
-Operating command in torque mode: 6074h

Confirm if, in the corresponding mode, the
operating command is not 0 or very large, while
the motor speed is 0

Eliminate mechanical factors

6. Servo drive failure

Power up again after a period of power-off

If fault reports after power-up again, please
contact Simphoenix Electric technical
support to replace the servo drive
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10.2 Error Codes

When the servo drive issues a fault alarm, a fault code with an Er. prefix is displayed. At this time, the motor will stop operating

10.2.1 Error Code List

Fault Code Name
Er.2250 Bus current overcurrent
Er.2320 Motor phase current overcurrent
Er.2350 Drive Overload
Er.3130 Input Phase Loss
Er.3210 Main circuit overvoltage
Er.3220 Main circuit undervoltage
Er4310 Drive Overheating
Er.4320 Drive low temperature
Er.5210 Current detection circuit fault
Er.6310 Storage module fault
Er.7110 Braking resistor protection
Er.7121 Motor Stalling
Er.7122 Excitation error
Er.7305 Pulse encoder anomaly
Er.7306 Input pulse frequency anomaly
Er.7307 Full-closed loop Z signal anomaly
Er.7510 Encoder communication loss
Er.7511 Encoder communication interference
Er.8611 Position tracking error
Er.8700 Bus Communication Fault
Er.FF00 Drive configuration error
ErFFO1 Motor Overload
Er.FF02 Encoder Internal Fault
ErFF03 Encoder model identification fault
Er.FF04 Encoder data read anomaly
Er.FF05 Encoder data checksum error
Er.FF06 Encoder data version error
ErFFO8 Data import protection
Er.FF09 Configuration parameter setting error
Er.FFOA Output Phase Loss
Er.FFOB Motor setting error
Er.FFOC Full-closed loop setting error
Er.FFOD Excessive mixed control deviation
Er.FFOE Full-Closed Loop Quadrature Signal Loss
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10.2.2 Troubleshooting

> Er.2250: Bus Current Overcurrent

Fault mechanism: Bus current detection feedback value exceeds protection threshold

Fault Cause

Inspection Method

Solution

1. Gain setting is not
reasonable, and motor
is oscillating

Check if there is vibration or sharp noise during motor startup
and operation; also use X Servo Configurator to monitor
parameters like "Current Feedback"

1. Motor parameter setting error, check
motor parameter settings;

2. Current loop parameters anomaly,
readjust current loop parameters;

3. Speed loop parameters anomaly,
oscillation generated from servo;

4. Servo drive anomaly, replacement of
servo drive is required.

2. Encoder
anomaly

wiring

Check encoder cable for aging, corrosion, or loose connectors;
turn off servo enable signal, manually rotate motor shaft, and
check if drive display speed changes with motor shaft rotation

Re-solder, firmly plug in, or replace
encoder cable

3. Servo drive failure

1. Disconnect the motor cable and power up again, but the fault
still reports;

2. Check the external braking resistor configuration for a
resistance value that is too low or a short circuit in the wiring (at
the main circuit input terminals P+ and C).

Replace the servo drive

Re-select braking resistor resistance and
model

Rewire

» [Er.2320: Motor Phase Current Overcurrent

Fault mechanism: Phase current detection feedback value exceeds protection threshold

Fault Cause

Inspection Method

Solution

1. Motor cable
damaged, grounded, or
Poor contact

1. Check if the servo drive's UVW output and motor side
connections are loose;

2. After ensuring that the drive's power cables and motor cables
are securely connected, measure the insulation resistance
between the servo drive's UVW terminals and the ground wire
(PE) to confirm that it is in the megaohm (M) range

Tighten loose or disconnected wiring

Replace problematic motor or motor cable if
insulation is poor

2. The motor is burned
out

Disconnect the motor cable, measure if the motor UVW phase
resistance is balanced, and check if there is a short circuit
between motor UVW phases

Correctly connect motor cables

If the motor is faulty, please replace the
motor

3. Drive power
module fault

Disconnect the motor cable and power up again, but the fault still
reports;

Please contact Simphoenix Electric technical
support to replace the servo drive

» FEr.2350: Drive Overload

Fault mechanism: Drive average load rate exceeds overload warning threshold

Fault Cause

Inspection Method

Solution

1. The load the drive
needs to operate exceeds
its capacity

Confirm the overload characteristics of the motor or servo drive

Check if the servo drive's average load rate (3000h-25h) is
continuously greater than 100.0%

Reduce load weight or reduce load inertia
to ensure that the load is within the drive's
rated capacity;

Replace with a larger capacity servo drive
and matched motor

2. The output capability
of drive does not match
actual load operation

Check mechanical inertia ratio or perform inertia identification,
check inertia ratio Pr6.03(4100h-53h)

Confirm single operating cycle time during servo motor cyclic
operation

Reasonably arrange equipment operating
cycles, avoid prolonged continuous
operation, and ensure the drive has
sufficient cooling time

3. Motor stalls due to
mechanical factors,
causing excessive load
during operation

Use X Servo Configurator to check operating commands and
motor speed (3002h-25h)

-Operating command in position mode: 6062h

-Operating command in speed mode: 606Bh

-Operating command in torque mode: 6074h

Confirm if| in the corresponding mode, the operating command

Eliminate mechanical factors
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Fault Cause

Inspection Method

Solution

is not 0 or very large, while the motor speed is 0

4. Servo drive failure

Check if the drive cooling fan is working properly and if the

drive's operating environment is normal;
Power up again after a period of power-off

Eliminate other fault factors, if fault
reports after power up again, please
contact Simphoenix Electric technical
support to replace the servo drive

» Er.3130: Input Phase Loss

Fault mechanism: Abnormal three-phase input to the drive (applicable to 380V servo drives)

Fault Cause

Inspection Method

Solution

1. Poor connection of the
three-phase input wiring

Check if the servo drive's main circuit input terminals (R S T)
and the upstream input cables are good and securely connected

Replace cables and correctly connect
main circuit power lines

2.380V servo drive
running on single-phase
power

380V servo drive:
RMS value: 380V-440V AC
All three phases need to be measured

Check the servo drive's input power specifications, check actual
input voltage specifications, and measure if the main circuit
input voltage complies with the following specifications:

According to power specifications,
replace or adjust power

» FEr.3210: Main Circuit Overvoltage (DC Bus Voltage)

Fault mechanism: Detected DC bus voltage exceeds alarm threshold:

220V servo drive: Overvoltage point 405V

380V servo drive: Overvoltage point 805V

Fault Cause

Inspection Method

Solution

1. Main circuit input
voltage too high

Check servo drive input power specifications, and
measure if the main circuit cable servo drive (R S T)

input voltage complies with the following specifications:

220V servo drive:
RMS value: 220V-240V AC
380V servo drive:
RMS value: 380V-440V AC

According to power specifications, replace or
adjust power

2. Power supply is
unstable or affected by
lightning strike

Troubleshoot if the drive input power supply has been
affected by lightning, measure if the input power supply
is stable, and if it meets the above specifications

Access a surge suppressor, then power on again. If
the fault still occurs, replace the servo drive

3. Braking resistor
selection inappropriate or
failed

If built-in braking resistor is used
(Pr3.22=1/2421h-01h=1), confirm if P+ and D are
reliably connected with a wire. If yes, then measure the
resistance between C and D;

If external braking resistor is used
(Pr3.22=0/2421h-01h=0), measure the resistance of the
external braking resistor between P+ and C, and
compare it with the recommended value;

For braking resistor specifications, please refer to 2.6
Regenerative Braking Resistor Selection

1. If the resistance is "oo" (infinity), the internal
wire of the braking resistor is broken, replace with
a new braking resistor;

2. If built-in braking resistor is used, adjust to use
external braking resistor, and remove the
short-circuit wire between P+ and D. The
resistance value can be chosen to be consistent
with the built-in braking resistor, and the power
needs to be not less than the built-in braking
resistor;

3. If external braking resistor is used, replace with
an external braking resistor of appropriate
specifications and reconnect between P+ and C;

4. Be sure to set Pr3.23 (External Braking Resistor
Resistance) and Pr3.25 (External Braking Resistor
Power) to match the parameters of the actual
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Fault Cause

Inspection Method

Solution

external braking resistor used.

4. The motor is running
in rapid
acceleration/deceleration
state, and the maximum
braking energy exceeds
absorbable value

phase

Confirm the acceleration/deceleration time during
operation, measure the DC bus voltage, and confirm if
the voltage exceeds fault value during deceleration

First, ensure that the main circuit input voltage is
within the specification, secondly, and adjust the
acceleration/deceleration time if allowed

5. Large deviation in bus
voltage sampling value

Measure if the DC bus voltage value is normal, compare
with the drive's monitored bus voltage value

support

Please contact Simphoenix Electric technical

6. Servo drive failure

Repeatedly power off and reconnect main circuit power,
but the fault still reports

Replace the servo drive

» FEr.3220: Main Circuit Undervoltage (DC Bus Voltage)

Fault mechanism: Detected DC bus voltage is below alarm threshold

220V servo drive: Undervoltage point 180V

380V servo drive: Undervoltage point 380V

Fault Cause

Inspection Method

Solution

1. Main circuit power supply
unstable or power loss

Check servo drive input power specifications, and measure if
the main circuit cable power side and servo drive side (RST)
input voltage comply with the following specifications:

220V servo drive:
RMS value: 220V-240V AC
380V servo drive:
RMS value: 380V-440V AC

According to power specifications,
replace or adjust power

2. Power supply voltage drops
during operation

Monitor servo drive input power voltage, and check if the same
main circuit power supply has too many other settings enabled,
causing insufficient power capacity and voltage drop

Increase power capacity

3. Phase loss, servo drive that
should operate on 3-phase
power actually operate on
single-phase power

Check if the main circuit wiring is correct and reliable

Replace cables and correctly
connect main circuit power lines

4. Servo drive failure

Measure if the DC bus voltage value is normal, and compare
with the drive's monitored bus voltage value;

Repeatedly power off and reconnect main circuit power, but the
fault still reports

Please contact Simphoenix
Electric technical support to
replace the servo drive

> Er.4310: Drive Overheat

Fault mechanism: Servo drive power module temperature is higher than overtemperature protection value (88°C)

Fault Cause

Inspection Method

Solution

1. The ambient temperature is
too high

Measure ambient temperature

Improve servo drive cooling conditions, and
reduce ambient temperature

2. After overload, reset overload
fault by turning off power, and
repeat multiple times

Check fault records for overload faults or
warnings

Change fault reset method, wait 30s after
overload before resetting. Increase servo drive
and motor capacity, extend
acceleration/deceleration time, and reduce load.

3. Fan operation anomaly

Check if the fan is operating during run

Please contact Simphoenix Electric technical
support to replace the servo drive

4. Unreasonable installation
space for servo drive

Compare with 3.3.2 Installation Space
Requirements, confirm if servo drive

. .. standards
installation is reasonable

Install according to servo drive installation

Sy’

Simphdenix




Chapter 10 Troubleshooting 167

Fault Cause

Inspection Method

Solution

5. Servo drive failure

Still reports fault after 5 minutes of power off
and restart

Please contact Simphoenix Electric technical
support to replace the servo drive

» Er.4320: Drive Low Temperature

Fault mechanism: Servo drive power module temperature is below low temperature protection value (-10°C)

Fault Cause

Inspection Method

Solution

1. Ambient temperature too low

Measure ambient temperature

Improve servo drive operating conditions,
increase ambient temperature

Power on and preheat for a period of time, start
operation after the alarm clears

2. Servo drive failure

Still reports fault after 5 minutes of power off
and restart

Please contact Simphoenix Electric technical
support to replace the servo drive

» Er.5210: Current Detection Circuit Fault

Fault mechanism: Phase current sensor sampling value anomaly

Fault Cause

Inspection Method

Solution

1. Short circuit or other
problems occurred on encoder
or I/O interface power pins

Troubleshoot if there is any anomaly in
encoder and I/O interface wiring

Re-process encoder and /O interface wiring

2. Servo drive failure

Attempt power cycling several times, but the
fault still reports

Please contact Simphoenix Electric technical
support to replace the servo drive

» Er.6301: Storage Module Fault

Fault mechanism: Internal logic power supply issue occurred during data storage execution

Fault Cause

Inspection Method

Solution

1. Short circuit or other
problems occurred on encoder
or I/O interface power pins

Troubleshoot if there is any anomaly in encoder and
I/O interface wiring

Re-process encoder and I/O interface wiring

2. Perform firmware upgrade

Alarm occurs after firmware upgrade is completed

Perform the initialization operation

3. Servo drive failure

Attempt power cycling several times, but the fault
still reports

Please contact Simphoenix Electric technical
support to replace the servo drive

» Er.7110: Braking Resistor Protection

Fault mechanism: Braking resistor actual power exceeds rated power

Fault Cause

Inspection Method

Solution

1. Regenerative energy exceeds
dissipation limit

Whether the motor speed is too fast; whether the
load inertia is too large; monitor actual bus voltage
value during braking

Reduce load weight or reduce load
inertia to ensure that the load is within
the drive's rated capacity;

Replace with a larger capacity servo
drive and matched motor

2. Braking resistor wiring error

Check wiring against 2.4.1 Braking Resistor Wiring

Correctly connect braking resistor

3. Braking resistor selection or
parameter setting is
unreasonable

Refer to 2.6 Regenerative Braking Resistor Selection
to confirm braking resistor specifications, and verify
parameter values for Pr3.23 (External Braking
Resistor Resistance) and Pr3.25 (External Braking
Resistor Power)

Select appropriate braking resistor and
correctly set parameters
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> Er.7121: Motor Stall

Fault mechanism: Actual speed of motor is zero, but the operating current reaches the limit, and persists for a certain

time

Fault Cause

Inspection Method

Solution

1. Servo drive U V W output
phase sequence wired
incorrectly

Verify if the motor phase sequence is correct

Rewire according to correct wiring

2. Motor stall due to mechanical
factors

Use X Servo Configurator to monitor if the

operating command and motor speed match, and

monitor current feedback waveform

Troubleshoot mechanical factors causing
jamming, occasional sticking,
eccentricity, etc. For motors with brakes,
check if the brake is working properly

» Er.7122: Motor Excitation Error

Fault mechanism: Execute special excitation function failed

Cause: During motor excitation, motor phase loss or motor parameter error is detected (motor pole pairs, encoder

resolution, etc.)

Solution: Troubleshoot encoder and motor information input; check motor wiring

» Er.7305: Pulse Encoder Anomaly

Fault mechanism: Pulse encoder internal parameter anomaly

Fault Cause

Inspection Method

Solution

1. Pulse encoder wiring error or
loose cable

1. Check encoder wiring

2. Check if field vibration is too large, causing
encoder cable to loosen, or even vibrate and damage

the encoder.

3. Replace with a working encoder cable. If the fault
no longer occurs after replacement, it indicates that

the original encoder cable was damaged

2. Encoder Z signal interference

Check field wiring: Are there large devices nearby
that produce interference, or are there multiple
power/frequency conversion devices and other

interference sources in the cabinet?

1. Rewire according to the correct wiring
diagram, and ensure that encoder
terminal connections are tight. Prioritize
using Simphoenix Electric's standard
cables; if non-standard cables are used,
check if they meet specifications, e.g.,
use shielded twisted pair. When routing
cables, try to separate strong and weak
currents. Do not bundle motor cables and
encoder cables. Ensure good ground
contact for motor and servo drive.

2. Check if the plugs at both ends of the
encoder have good contact, if any pins
are recessed.

3. Replace with a working encoder cable.
If not, the encoder itself has a significant
problem, and replace the servo motor.

» Er.7306: Input Pulse Frequency Anomaly

Fault mechanism: Input pulse frequency exceeds the limit

Solution: Troubleshoot controller pulse parameter configuration, and system interference

» Er.7307: Full-closed loop Z Signal Anomaly

Fault mechanism: When using periodic full-closed loop Z signal, signal detection is abnormal due to disconnection,

etc.

Solution: Troubleshoot full-closed loop encoder wiring, and system interference
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> Er.7510: Encoder Communication Loss

Fault mechanism: No encoder signal detected

Fault Cause

Inspection Method

Solution

1. Encoder wiring error or loose

cable

1. Check encoder wiring

the encoder.

the original encoder cable was damaged

2. Check if field vibration is too large, causing
encoder cable to loosen, or even vibrate and damage

3. Replace with a working encoder cable. If the fault
no longer occurs after replacement, it indicates that

1. Rewire according to the correct wiring
diagram, and ensure that encoder terminal
connections are tight. Prioritize using
Simphoenix Electric's standard cables; if
non-standard cables are used, check if they
meet specifications, e.g., use shielded twisted
pair. When routing cables, try to separate
strong and weak currents. Do not bundle

2. Encoder damaged

occurs, the motor encoder may be damaged

Power up after 30S power off. If the fault still

motor cables and encoder cables. Ensure
good ground contact for motor and servo
drive.

3. Drive failure

occurs, the drive may be faulty

Power up after 30S power off. If the fault still

2. Check if the plugs at both ends of the
encoder have good contact, if any pins are
recessed.

3. Replace with a working encoder cable. If
not, the encoder itself has a significant
problem, and replace the servo motor.

» Er.7511: Encoder Communication Interference

Fault mechanism: Encoder communication data anomaly

Fault Cause

Inspection Method

Solution

1. Encoder signal interfered

produce interference, or are there multiple

interference sources in the cabinet?

Check field wiring: Are there large devices nearby that

power/frequency conversion devices and other

Rewire according to the correct wiring
diagram, and ensure encoder terminal
connections are tight. Prioritize using
Simphoenix Electric's standard cables; if
non-standard cables are used, check if
they meet specifications, e.g., use
shielded twisted pair. When routing
cables, try to separate strong and weak
currents. Do not bundle motor cables and
encoder cables. Ensure good ground
contact for motor and servo drive.

2. Encoder damaged

damaged

If the fault reoccurs, the motor encoder may be

Please contact Simphoenix Electric
technical support

» Er.8611: Position Tracking Error

Fault mechanism: Position response cannot follow command

Fault Cause

Inspection Method

Solution

1. Motor stall due to
mechanical factors

Use X Servo Configurator to monitor if the
operating command and motor speed match, and
monitor current feedback waveform

Troubleshoot mechanical factors

2. Servo drive parameter
settings are unreasonable

Check servo drive

-Position loop gain:

-Speed loop gain: Pr1.02 (4024h-01h)

-Profile speed: 6081h

-Position deviation threshold: Pr1.13(6065h)
‘Profile acceleration/deceleration: 6083h/6084h
-Positive/negative torque limit: 60EOh/60E 1h

1. Re-perform servo gain adjustment

2. Set appropriate position deviation threshold
Pr1.13 (6065h) according to operating conditions
3. Adjust parameters such as command
acceleration/deceleration time, torque limits
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Fault Cause

Inspection Method

Solution

Whether the set values are reasonable

3. Host computer
position command
inappropriate

Position Control Mode:

-CSP mode: Check gear ratio
6091h-01h/6091h-02h to determine the increment
value of position command corresponding to a
single synchronous cycle, and convert to velocity
information;

‘PP mode: Check gear ratio 6091h-01h/6091h-02h
to determine 608 1h (profile run speed);

-HM mode: Check gear ratio
6091h-01h/6091h-02h to determine 6099.01h and
6099.02h.

-CSP: Reduce the position command increment
corresponding to a single synchronous cycle.
When planning commands in the host computer,
increase the position ramp.

‘PP: Reduce 6081h, or increase
acceleration/deceleration (6083h, 6084h).

-HM: Reduce 6099h-01h and 6099h-02h, or
increase origin acceleration/deceleration (609Ah).
-Adjust gear ratio according to actual conditions.

4. Servo drive/motor
fault

Monitor operating waveforms using X Servo
Configurator's oscilloscope function: position
command, position feedback, speed command,
torque command, etc.

If position command is non-zero but position
feedback is always zero, please replace servo
drive/motor

> Er.8700: BUS Communication Fault

Fault mechanism: EtherCAT communication loss

Fault Cause

Inspection Method

Solution

1. Unstable physical connection of
data link, or loss of process data due
to unplugging network cable

Check if servo drive network cable connection is
reliable and firm, if there is severe vibration on site; Replace with a more reliable
confirm if unplug or plug network cable; confirm if it network cable

is the specified network cable specification

2. Data loss due to EMC

interference, poor network cable
quality, or poor connection

Check host computer network status;

Detect if servo drive is reliably grounded

Ensure reliable grounding of servo
drive, rectify EMC

» Er.FF01: Motor Overload

Fault mechanism: The average load rate of motor exceeds overload alarm threshold

Fault Cause

Inspection Method

Solution

1. Motor wiring or encoder
wiring errors or poor
connections

Compare with the correct wiring diagram, check
wiring between motor, drive, and encoder

Connect cables according to the correct wiring diagram;
Prioritize using Simphoenix Electric's standard cables;
When using self-made cables, please follow the hardware
wiring guide to produce and connect

2. Load is too heavy, motor
output Validation torque
exceeds rated torque,
continuous operation for a long
time

Confirm the overload characteristics of the motor or
servo drive;

Check if the servo drive's average load rate
(3000h-25h) is continuously greater than 100.0%

Replace with a larger capacity servo drive and matched
motor;

or reduce the load, increase acceleration and deceleration
time.

3. Too frequent
acceleration/deceleration or
excessive load inertia

Check mechanical inertia ratio or perform inertia
identification, check inertia ratio Pr6.03(4100h-53h)
Confirm single operating cycle time during servo
motor cyclic operation

Extend acceleration/deceleration time

4. Improper gain adjustment or
excessive rigidity

Observe if the motor vibrates or makes abnormal
sounds during operation

Re-adjust gain

5. Motor stalls due to
mechanical factors, causing

excessive load during operation

Use X Servo Configurator to check operating
commands and motor speed (3002h-25h)

-Operating command in position mode: 6062h
-Operating command in speed mode: 606Bh
-Operating command in torque mode: 6074h
Confirm if, in the corresponding mode, the operating

command is not 0 or very large, while the motor speed
is0

Eliminate mechanical factors

6. Servo drive failure

If fault reports after powering off for a period and

Please contact Simphoenix Electric technical support to
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Fault Cause

Inspection Method

Solution

then power up again

replace the servo drive

Fault

Fault Cause

Solution

Er.FF00: Drive
Configuration Error

The drive did not execute full factory procedure or
configuration data lost

Please contact Simphoenix Electric
technical support

Er.FF02: Encoder Internal
Fault

A fault of the encoder is detected

Please contact Simphoenix Electric
technical support to replace the motor

Er.FF03: Encoder Model
Identification Fault

Failed to correctly identify its type upon power-up or
re-connection of encoder

Please contact Simphoenix Electric
technical support to re-perform motor
excitation operation

Er.FF04: Encoder Data Read
Anomaly

Error reading internal encoder data

Please contact Simphoenix Electric
technical support

Er.FF05: Encoder Data
Checksum Error

Motor encoder not initialized by manufacturer or
information modified

Please contact Simphoenix Electric
technical support

Er.FF06: Encoder Data
Version Error

The drive does not support encoder internal data version

Update drive firmware, please refer to
5.2.4 Firmware Download

Er.FF08: Data Import
Protection

Actively generate this error when performing batch data
import

Execute save and restart after data import,
and set PrA.10 to 1 or operate
1010h-04h=1

Er.FF09: Configuration
Parameter Setting Error

Set unreasonable motion equivalent and enable it

Re-set reasonable motion equivalent data,
refer to Section 8.1 Electronic Gear for
settings

Er.FFOA: Output Phase Loss

One or more phases of the motor power lines (U/V/W)
have abnormal connections

Confirm if power lines have breaks or poor
contact, and reconnect;

Contact Simphoenix Electric technical
support to replace the servo motor

Er.FF0B: Motor Setting
Error

Occur when motor encoder type is set to incremental
encoder but drive hardware do not support it

Correctly set motor parameters, then
restart the drive

Er.FFOC: Full-closed loop Z
Signal Anomaly

Apply full-closed loop settings to a drive without a
full-closed loop hardware circuit

Correctly set drive parameters, then restart

Er.FFOE:Full-Closed Loop
Quadrature Signal Loss

Abnormal detection of quadrature input signals occurs
during power-on due to issues such as wire breaks.

Check connections of the full-closed loop
encoder, rectify EMC

» Er.FFOD: Excessive Mixed Control Deviation

Fault mechanism: Caused by excessive position error during full-closed loop mixed control

Fault Cause

Inspection Method

Solution

1. Motor stall due to
mechanical factors

Use X Servo Configurator to monitor if the operating
command and motor speed match, and monitor current
feedback waveform

Troubleshoot mechanical factors

2. Servo drive
parameter settings are
unreasonable

Check servo drive

-Position loop gain: 4020h-01h

-Speed loop gain: Pr1.02 (4024h-01h)

-Profile speed: 6081h

-Position deviation threshold: 4010h-80h
‘Profile acceleration/deceleration: 6083h/6084h
-Positive/negative torque limit: 60EOh/60E1h
Whether the set values are reasonable

1. Re-perform servo gain adjustment

2. Set appropriate maximum mixed control position
deviation threshold (4010h-80h) according to operating
conditions

3. Adjust parameters such as command
acceleration/deceleration time, torque limits

3. Host computer
position command
inappropriate

Position Control Mode:

-CSP mode: Check gear ratio 6091h-01h/6091h-02h to
determine the increment value of position command
corresponding to a single synchronous cycle, and convert to
velocity information;

‘PP mode: Check gear ratio 6091h-01h/6091h-02h to
determine 6081h (profile run speed);

-HM mode: Check gear ratio 6091h-01h/6091h-02h to
determine 6099.01h and 6099.02h.

*CSP: Reduce the position command increment
corresponding to a single synchronous cycle. When
planning commands in the host computer, increase
the position ramp.

-PP: Reduce 6081h, or increase
acceleration/deceleration (6083h, 6084h).

-HM: Reduce 6099h-01h and 6099h-02h, or increase
origin acceleration/deceleration (609Ah).

-Adjust gear ratio according to actual conditions.
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Fault Cause

Inspection Method

Solution

4. Servo drive/motor

fault

Monitor operating waveforms using X Servo Configurator's
oscilloscope function: position command, position feedback,
speed command, torque command, etc.

If position command is non-zero but position feedback
is always zero, please replace servo drive/motor
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Maintenance

Due to the influence of various factors such as ambient temperature, humidity, dust, vibration, and aging or wear of internal
components of the servo drive, the servo drive may have potential faults. To ensure long-term, stable operation of the servo drive,
regular maintenance and upkeep must be performed during storage and use.

If the servo drive has undergone long-distance transportation, check if components are intact and screws are tightened before
use. During normal use, regularly clean dust inside the servo drive and check for loose screws, etc.

High voltage is present during servo drive operation, and incorrect operations may lead to serious personal injury. Maintenance
operations can only be performed by cutting off the servo drive power supply and waiting until the servo drive panel's digital display

extinguishes (after ten minutes).

> Inspections must be performed by professional technical personnel, and the
servo drive's power supply must be cut off.

»  For servo drives stored for more than half a year, when powering on, the voltage
should be slowly increased via a voltage regulator, otherwise there is a risk of
electric shock and explosion (of internal electrolytic capacitors).

Daily Maintenance and Upkeep
Through daily inspections and maintenance, various abnormal situations can be discovered promptly, their causes identified in time,

and potential faults eliminated early, ensuring normal equipment operation and extending the service life of the servo drive. Please
refer to the table below for daily inspections and maintenance.

Inspection and Maintenance Checklist

. . Inspection Cycle . L.
Inspection Subject Inspection Items Judgment Criteria
Any time Regular
1. Temperature, humidity 1. When temperature >-4§ C, the servo drive cover
Operating N 2 Dust. moisture should be opened, humidity < 95%, no frost
Environment 3G ’ 2. No abnormal odor, no flammable or explosive
- a8 gases
. . 1. Good ventilation in the installation environment,
. 1. Installation environment Lo .
Cooling System v ) no obstruction in the air duct
2. Fan of servo drive .
2. Body fan operates normally, no abnormal noise
1. Vibration, temperature rise 1. Stable vibration, normal air outlet temperature
Servo Drive N 2. Noise 2. No abnormal noise, no abnormal odor
3. Wires, terminals 3. Tightened screws are not loose
Mot J 1. Vibration, temperature rise 1. Stable operation, normal temperature
otor
2. Noise 2. No abnormal, uneven noise
Input or J 1. Input voltage 1. Input voltage within specified range
Output Parameters 2. Output current 2. Output current below rated value
» The servo drive has undergone electrical insulation tests before leaving the
factory, and users do not need to perform additional withstand voltage tests.
Otherwise, internal components may be damaged.
> If insulation testing of the servo drive is necessary, all input and output terminals
must be reliably short-circuited. Insulation testing on individual terminals is
strictly prohibited. Use a 500V megohmmeter for testing.
> Do not use a megohmmeter to measure the control circuit. The servo drive
contains electrostatic-sensitive components—direct contact is prohibited.
»  When performing insulation testing on the motor, the connection between the

motor and the servo drive must be disconnected.
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Inspection and Replacement of Vulnerable Parts

Some components inside the servo drive may wear out or degrade in performance during use. To ensure stable and reliable operation

of the servo drive, preventive maintenance should be performed, and components replaced when necessary.
Filter Capacitor

Possible causes of damage: High ambient temperature, large pulsating current, electrolyte aging.
Judgment criteria: Does the servo drive frequently experience faults like overcurrent or overvoltage during loaded operation? Is
there any liquid leakage? Is the safety valve protruding? Are the measurements of static capacitance and

insulation resistance abnormal?

e The pulsating current in the main circuit will affect the performance of aluminum electrolytic filter capacitors. The extent of the
effect is related to ambient temperature and usage conditions. Servo drives used under normal conditions should have their
electrolytic capacitors replaced every 3 to 4 years.

e  When the electrolytic capacitor's electrolyte leaks, the safety valve protrudes, or the capacitor body expands, it should be

replaced immediately.

Cooling Fan
Possible causes of damage: Bearing wear, blade aging, etc.
Judgment criteria: When the servo drive is powered off, check for cracks or other abnormalities in the fan blades and other parts;

when the servo drive is powered on, check if the fan operation is normal, and if there is abnormal vibration, noise, etc.

o The service life of all cooling fans inside the servo drive is approximately 15,000 hours (i.e., approximately two years of

continuous use of the servo drive). If the fan produces abnormal sound or vibration, it should be replaced immediately.

Storage

If the servo drive is purchased but not used immediately or stored for a long time, the following precautions should be observed:

Storage environment should comply with the table below:

Environmental
.. Requirements Remarks
Characteristics
Long-term storage temperature should not exceed 45°C to
Ambient 10°C-45°C prevent capacitor characteristics from deteriorating.
Temperature Environments where condensation or freezing may occur due
to sudden temperature changes should be avoided.
Relative Humidity 5-95%
Do not expo§e to direct sunlight, free froTn Measures such as sealing with plastic film and desiccants can
Storage dust, corrosive or flammable gases, oil, be adopted
Environment steam, gas, dripping water, vibration, and
low in salt.

If the servo drive is not used for a long time, it should be powered on every six months to restore the characteristics of the filter
capacitors, and at the same time, check the other functions of the servo drive. When powering on, the voltage should be gradually

increased via an autotransformer, and the power-on time should be more than half an hour.

»  The performance of the internal filter capacitors in the servo drive may degrade
if it remains unused for an extended period.
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Warranty

The manufacturer will provide warranty service for the servo drive body under the following conditions:
Free repair is provided for failures or damages occurring under normal use within the warranty period (18 months from the date of
purchase). After 18 months, a reasonable repair fee will be charged.
Even within the warranty period, a certain repair fee will be charged for faults caused by the following reasons:
3% Faults caused by not following the operation manual or exceeding standard specifications;
% Faults caused by unauthorized self-repair or modification;
% Faults caused by improper storage;
3% Faults caused by using the servo drive for abnormal functions;
sk Machine damage caused by fire, salt corrosion, gas corrosion, earthquake, storm, flood, lightning, abnormal voltage, or
other force majeure.

Even beyond the warranty period, the manufacturer also provides lifelong paid repair services.

More

For more product information, please follow the product center and our official WeChat
account (scan QR code).

Shenzhen Simphoenix Electric Technology Co., Ltd.

Address: Factory Building A, Huichao Industrial Zone, Gushu Second Road, Xixiang, Bao'an District
Shenzhen

Tel: (86) 0755-26919258
Fax: (86) 0755-26919882

Website: www.simphoenix.com.cn

Wanwei Electric (Huizhou) Co., Ltd.

Address: No. 23 Songbailing Avenue, Start-up Area, China-Korea Huizhou Industrial Park, Zhongkai High-tech Zone,
Huizhou City, Guangdong Province, China.

Tel: (86) 0752-2600100

Release Date: September 2026
Version: V1.1
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