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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 is equipped with the latest single-parameter auto-tuning, 1-second inertia measuring, online load measurement, online
resonance suppression, end vibration suppression, multi-axis control loop synchronization, and other functions, making servo control
convenientanduser-friendly. Whenpaired with CM10 series high-response servo motors, it operates reliably and smoothly. Itis suitable
for automation equipment in typical industries such as packaging, food production, CNC cutting, textiles, machine tools, and
woodworking engraving, achieving fast and precise position, speed, and torque control with a high -performance solution.

This manualis the productuser manual forthe 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 staff 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@sunfars.com

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

Version: V1.0
Revision Date: July 2025


http://www.simphoenix.com.cn/
https://mailto:marketing@sunfars.com/
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Chapter 1 Safety Precautions 1

Chapter 1 Safety Precautions

1.1 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
& Indicate that failure to follow instructions will result in serious physical injury or even death.

Warnin
Mlndicate 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.
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2 Chapter 1 Safety Precautions

Storage and Transportation

A Warning

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 vibra tion

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!

A CAUTION

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 productby 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 oo

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 Warning

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.
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3

ACAUTION

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, disconnectthe powerto allequipment. After poweris 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 productcovers, or touching of circuitboards 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 c ause
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.

ACAUTION

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 Warning

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!

A 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

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 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.

A 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

A 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

prevent environmental pollution.

=7
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Chapter 1 Safety Precautions 5

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 stoppedrotating,
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 notdamage orremove safety labels. Safety

label descriptions are as follows:

Safety Signs Description of Safety Label Content

. To prevent electric shock, always connect the grounding terminal properly. Please

Bk operate strictly according to the instructions in the user manual.
DANGER . Never fail to connect Protective Earth(PE) terminal. Read the manual and follow the
=t safety Instructions Before use.
A Loareae . Do not touch terminal parts within 15 minutes after power is disconnected, otherwise
Voltage it may cause electric shock.
BT . Do not touch terminals within 15 minutes after Disconnect the power, Risk of electric
i/_\i High shock.
Temperature . 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.
=
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Chapter 2 Product Information

2.1 Servo Drive and Motor Model Description

2.1.1 Drive Model

Simphoenix

CD300 E - T 3RO
Product Series |-q— Custom Options
CD300 Available only
when specified
ProductType  —@——— L P Rated Current
E  EtherCAT 1R8 1.8A
P Profinet 3RO 3.0A
Voltage Class |«d 62R 62A
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-T1RS8 1.8 0.2
AC220V CD300E-T3R0 3.0 0.75
CD300E-T4R5 4.5 1.0
Single-phase/three-
phase AC220V CD300E-T5R5 5.5 1.3
CD300E-T7R5 7.5 2.0
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
=
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2.1.2 Motor Model

CM10 - A80T02430B1GM1 - F xxxx
[ Custom Model
Specifications
Cooling Method
Default | Natural
Pole Pairs
F Fan
A 4-Pole
inerta Spec
o S Small
Voltage Class » M Medium
T 220V -
L Large
F 380V - -
Plain | keyed Qil
Symbol Brake
Rated Torque Shaft | Sraf =
R16| 0.16 Nm ALl®
024| 24Nm | B @ o
150 | 15 Nm c | @ o
D @ L BK
Rated Speed E o
15 | 15x100rpm |« F o O
30 | 30x100rpm G o o
H o O o
Encorder Type
B | 17-bit ST Absolute Magnetic »
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
CM10-
Motor Model
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 (r/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 (£2) 8 4.3 3.4 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 1P65 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.

=
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CcM10-
Motor Model
A130T05025 A130T060025 A130T07725 CM10-A130T10015
Voltage (V) AC220
Frame Size 130 130 130 130
Rated Output Power (kW) 1.3 1.5 2.0 1.5
Rated Current (A) 5.0 6.0 7.5 6
Rated Torque (N-m) 5.0 6.0 7.7 10
Maximum Torque (N-m) 12,5 15.0 18.7 25
Rated Speed (r/min) 2500 2500 2500 1500
Maximum Speed (r/min) 3000 3000 3000 2000
Rotor Inertia (Kg-m’x10™) 10.7 12.9 14.1 18.8
Torque Constant (N-m/A) 1.0 1.0 1.03 1.67
Back EMF (V/1000r/min) 65 65 68 108
Line Resistance (Q) 1.6 1.3 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.
CcM10-
Motor Model
A130F06025 A130F15015 A180F19015 A180F21520
Voltage (V) 380
Frame Size 130 130 180 180
Rated Output Power (kW) 1.5 23 3 45
Rated Current (A) 4 5 7.5 9.5
Rated Torque (N-m) 6 15 19 21.5
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’x107) 12.9 25.5 63.5 72.7
Torque Constant (N-m/A) 1.5 3 2.53 2.26
Back EMF (V/1000r/min) 108 180 166 140
Line Resistance () 3.1 3.2 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 IP65 IP65 IP65
Body Length L (mm) 179(224) 231(282) 205(252) 215(262)
=

Simphoenix




Chapter 2 Product Information 9

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) 28.4 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 2.92 2.4 3.33
Back EMF (V/1000r/min) 104 181 171 220
Line Resistance () 0.31 0.78 0.56 0.95
Line Inductance (mH) 3.7 8 6.1 10.3

Number of Pole Pairs 5 4 4 4

Insulation Level F F F F
Protection Level P65 IP65 IP65 IP65

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

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

2.2 Technical Specifications of Drive

Basic

Specifications

Item Description
. Single-phase 220-240VAC, -1 5% to +10% (50/60Hz)
Main Power Supply
Three-phase 380-415VAC, -15% to +10% (50/60Hz)
Control Method FOC+SVPWM
Encoder Feedback Serial Communication Encoder: 17bit-26bit optional
Overcurrent, abnormal voltage, overload, input/output phase loss, motor stall,
Protection overspeed, Drive overheating, encoder abnormality,
EtherCAT communication abnormality, etc.
Digital Input 6 DI (supporting NPN and PNP)

Digital Output

3 DO (load capacity 50mA, voltage range 5V-28V)

Operating
Conditions

Operating temperature: 0°C-+45°C; Ambient temperature: +45°C-

Temperature | 50°C; Please derate usage, current derates 2% for every 1°C increase;
Storage temperature: -20°C-+60°C

Humidity Relative humidity: below 90%RH (non-condensing)
Vibration 0.5g (4.9m/$?)

Protection 1P20

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

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

=
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Applicabl
pplicable IEC 61800-7 CiA402 Drive Profile, IEC 61158 Typel2
standards
S
Fansmission 100BASE-TX (IEEE802.3)
Protocol
Interfaces RJ45%2 (IN, OUT)

Synchronization
mode

DC - Distributed Clock (DC synchronization period: 125us-10ms

Free Run (asynchronous)

Topology

Ring, Line

Number of Slave

Maximum number of slaves 65535, actual use less than 100

Stations
Transmission Shielded Cat5e or Cat6 and higher Ethernet cables with electrical performance
Medium specifications
Tr?)nissrtzfcs;on Less than 100M between two nodes (good environment, excellent cable)
Etherfei";ﬂl:rame 44 bytes - 1498 bytes
EtherCAT FMMUO: Mapped to Process Data Slave RxPDO area
Communication FMMU Unit FMMU1: 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
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
Two vibration suppression notch filters: Settable vibration suppression frequency
Vibration Inhibiting and intensity
Two notch filters: Settable notch frequency, width, and depth
Overtravel e e L .
Internal Prevention Positive limit, negative limit, and software limit
Function Virtual Braking In some applications, the motor can be used for virtual regenerative braking,

replacing the braking resistor

LED Display

Main power CHARGE, 6-digit LED display

Others

Gain adjustment, inertia identification, mechanical frequency analysis, alarm
recording, JOG operation, etc.

=
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2.3 Names of Servo Drive Components

ELJj

Panel Keys U U
Viw Menas | ARARAR
Set Parameters maég@ (v) 6 g
P: Navigati
age Navigation Keyboard Cover m

Open Status Top Angled Vjea ;
QR code Ethercam~—

Scan the QR code to access
the user manual

= of O
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Simphoenix

CN3 (Comm Port)

CD300E-T3RO

Ye

EtherCAT bus interface

CN1 (Control I/O)

24V power supply
Digital DIDO

T )

CN2 (Encoder Port)

Motor encoder interface

2

Power Indicator

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

T J7 77

|

A

6-Digit LED Display

Shows parameter values,
servo status,
codes

and error

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
U/VW  Servo Motor Wires
E Protective Groundin

RE

Protective Grounding

Figure 2-3 Names of CD300E Drive Components
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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:

Ethercsim~
S ? i 9
mphoent
: 18
_ , 26
H % % E [Di2| [+24V |
5 g - DI3
P S | D4 [ COM |
/ 5 | [ DI6 | | DO3+]
R
" 53 / | sD+ | | DO3-
| SD- [DO2+|
|
@ ‘A+/PAO+ ‘ DO2-
ol - Hi)§
E
™o cls
%12
s ‘z+/on+ ‘ DO1- ‘
” Z-/PZ0-
° 10
i

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 200mA
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
Digital DI3 17 Digital input, default function: Positive limit
Input 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
DOI- 1
Digital output, default function: Ready
DO1+ 2
Digital DO3- & Digital output, default function: Error output
Output DO2+ 4
DO3- 5
— p Digital output, default function: Target position (speed) reached

e
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Signal Name Pin No. Function Description
SD+ 23 E 1 L
Secondary encoder communication input xpandable commum.catlon bpe
SD- 22 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 E dable fi divisi
Output B-/PBO- 11 PBO, Frequency division output xpanca e‘ requency  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
o
1 SD+ Data transmit +
E
N oum
2 SD- Data transmit -
3 ov
NC oV +
¥ Sp Encoder 5V power
NC 5V SD- 4 vV
5 NC -
6 NC -
2.4.3 CN3 Communication (EtherCAT) Interface
Terminal Position Number CN3 Pin Signal Description
" [Cink O Link 1 01 TD+ Data transmit +
01 st — D 02 TD- Data transmit -
[ |—
— — 03 RD+ Data Receive +
S E o
— — 04/05 - -
08 o o 1
D D 06 RD- Data Receive -
. [RON ERR 07/08 i i
1 TD+ Data transmit +
2 TD- Data transmit -
01 08
3 RD+ Data Receive +
4/5 - -
[ = - .
v v 6 RD- Data Receive -
ouT e )

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

=
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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 L .
- 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
A1 A2 A3 A4 A5 /16 A7 A8 A9 A10 A11 A12 Al-A5 } )
JUDO0E-DOUUL
||
B1-B5 - -
A6/B6 RS+ RS485+
A7/B7 RS- RS485-
A8-Al12 - -
][+
0| D
HEE
B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B8-B12 - -

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

® Cable length <3m.

=
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2.5 Servo Cables

2.5.1 Motor Cables
(1) Servo Cable Naming Rule

O 9® ® 6 ©® O ®
SP -W D 010 07 AB AB - 1 1
—LP{ Cable Specifications ‘
Wiring Sequence Specifications ‘
Parts Category S
W ‘ Wire Tcrmina]("l['){ﬁ:?ssigcc&):ifications
A DB terminal
Cable Type - B Straight Aviation Plug
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 | sulated Quick-Disconnect
K Ring Terminal
Cable Length -t P 6-pin MDR Connector
001 0.lm z i
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

T1R8 CM10-B60TR6430B3

SP-WMXXX05DAIB-01 SP-WDXXX05PAID-01
T3RO CM10-B80T02430B3
T4R5 CM10-A80T04025B3 SP-WMXXX07DCIB-01 SP-WDXXX05PAID-01
T5R5 CM10-A130T05025B3

SP-WMXXX07DCHA-11 SP-WDXXX05PAHC-01
T7R5 CM10-A130T07725B3
F4R0 CM10-A130F06025B3

SP-WMXXX15DBHA-11 SP-WDXXX05PAHC-01
F6R5 CM10-A130F15015B3
F8R5 CM10-A180F19015Q3

SP-WMXXX15DBHB-11 SP-WDXXX05PAHC-01
F12R CM10-A180F21520Q3
F17R CM10-B180F28415Q3 SP-WMXXX40EAHB-11 SP-WDXXX05PAHC-01
F22R CM10-A180F35015Q3 SP-WMXXX15DBHB-11 SP-WDXXX05PAHC-01
F27R CM10-A180F48015R2 SP-WMXXX40EAHB-11 SP-WDXXX05PAHC-01

%  Note:

e "XXX" in power cables and encoder cables refers to the cable length. Users should order according to their needs. 3m/5m/10m

are commonly stocked, while other lengths need to be custom-made.

e For multi-turn absolute encoders, please select 7-core cables (with battery box). For single-turn absolute encoders, please select

5-core cables (without battery box).

e The motors in the table above are standard motors for each drive. Other compatible motors can be found in Table 2.1.2 Servo

Motor Technical Parameters.

(2) Motor Power Cable Terminal Definition

Motor Terminal Wire Sequence Drive Side
Motor Flange Type Te\l;?; ;r;a] Leljr;::r] Pin Definition ?ﬁ?ﬁ
1 PE
40/60/80 2 U
Using AMP plug 3 \Y :
4 W W=
The 80-flange using a small aviation plug to replace the AMP plug is mainly for motor _m- =
applications involving reciprocating motion and harsh conditions like high
temperature and high humidity. —| [ C
80 (using small 1 PE E E
aviation plug) 2 8] \“PE_WC
130/180 3 \Y%
Using aviation plug 4 W

=

Simphoenix




Chapter 2 Product Information

17

2.5.2 Encoder Cables

SP-WDJ[J05PAID-00] SP-wWDOOO05PAHC-0TI

oo - 7 1 CN2 E

L£30 |

L+30
(1) Encoder Cable Terminal Definition
Motor Side Drive Side
Terminal Terminal Terminal
Motor FI T Pi Definiti Pi
otor Flange Type Shape Number in efinition in Number
1 PE PE
2 5V
3 ov 3
4 D+ 1
40/60/80 5 ZD 2
Using AMP pl -
sing AVEPlug 6 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 involvingreciprocating motionand harsh conditions like high temperature and high

humidity.
1 PE NC
2 E- NC
i 3 E+ NC 3 4
80 (using small 7 5 3
aviation plug) -
5 ov 3
6 SD+ 1
7 5V 4
1 PE NC
2 E- NC
130/180 3 E+ NC
Using aviation plug : 5013/- i
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.
(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 -
=
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2.5.3 Brake Terminal Definition

Motor Type Brake Terminal Model | Motor Side Terminal Pin Definition

1 24V

40/60 172233-1 il ; v
1 24V

80/130 XS12K3P 2 ov
3 NC
1 24V
2 ov

180 XS16K4TM

3 NC
4 NC

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. T his
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. =] XxV?/182, unit]
Where J is rotor inertia, unit kg:-m2x10-4and V is motor rated speed, unit rpm.

Formula for calculating braking resistor capacity:

P.=2X (nE, —E;) /T, unitW

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

Buil;;in.liegesnerzt:‘ive t]}raking Minimum Maximum Braking
Drive Model Resis(;illslc(::rvaﬂflzl 1ca g):;aci i all:::izlt);; ce:t(:;;lal Energc); lElch :)l;ztr E?‘}))acitor
() (044)

Single-phase | CD300E-T1R8 N/A N/A 50 11
AC220V CD300E -T3RO N/A N/A 50 16
Single-phase/ | CD300E -T4R5 50 (optional) 40 50 19
Three-phase CD300E -T5R5 50 (optional) 40 25 29
AC220V CD300E -T7R5 25 (optional) 100 25 34
CD300E -F4R0 100 (optional) 100 80 33

CD300E -F6R5 100 (optional) 100 60 33

CD300E -F8R5 50 (optional) 100 40 33

CD300E -F12R 50 (optional) 100 40 48

Three-phase | CD300E -F17R 40 (optional) 150 40 60
AC380V 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;

=
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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 equipmentthatis 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 p roduct'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

Verity 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
=
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3.3 Installation Requirements

3.3.1 Installation Environment Requirements

Item Requirements
Mounting Place | Indoor
Grid
O ltage Cat I (OVCIII
Overvoltage vervoltage Category 11 ( )
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 does not change drastically
Temperature . . . .
. 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
. Install the product on the surface of flame-retardant material, with sufficient
space around it for heat dissipation.
. Please prevent the product from freezing
Ambient .
o .1e.n Below 90% RH, non-condensing
Humidity
Storage Below 90% RH, non-condensing
Humidity
Vlbhratlon During transportation: Conform to IEC60721-3-2:1997 Class 2M3
Resistance . .
Strength During operation: Conform to IEC60721-3-3:2019 Class 3M2

Protection Level

P20

Environment

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)

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
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3.3.2 Installation Space Requirements

(1) Installation Direction

) @ HHH@‘

i e e
o | == == | =
o == = | = 5
o | == == | =
===
o == = | =
o | == == | =

g o == == = o
[ == == ==
Ooo=s=59e
o == = | =
o | == == | = o
[ = ==

i Sl=|=|=|=|=
Sl=I====
=l=|=]=]=]=
== === °
=l=]=]=]=]=
== ===
Sl=I====
=l=|=]=]=]=
== === <
=l=]=]=]=]= .
=] =] ==j==]==]==| PN o ° . ° ° ° °

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 block ed, 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
':;;:::ZTTTTEEESSTTTTTT
1=l
5

}10mm[ >10mm - | >20mm

FL el

fffffffff ]TI&EEEJTI]TI

Air Inlet Air Inlet Air Inlet

50mm
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(3) Drive Dimensions

RE8E8A
T6865
Tl
J Eherciine 5 —
B == T ‘
s . ===
T
0] {m] 0|euD
©@ il
T } T
il
}
Y | @ @ -
- D o <~ W1,

Drive Model W1 (mm) | W (mm) | HI (nm) | H(mm) | D (mm) Screw Weight
rive oae mm mm mm mm mm Specifica tions (KG)
T1R8/T3R0O 32 PP 161 170 170 M4 1

T4R5/T5R5/T7R5 40 50 161 170 170 M4 13
FARO/ F6R5/ F8R5/ F12R 64 80 186 195 182 M4 2.1
F17R/F22R/F27R 70 95 263 276 227 M4 49
F38R/F52R/F62R 100 150 410 426 250 M6 12.7
(4) Motor Dimensions
M4-6HV 12
A rs
Flange 60 1 X
3 HQ u
—
2 20 2 I
o |«
n—! e
|
Al )
30 |75 L+1
=t
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M5-6H¥ 15 Z@%
Zthw
Flange 80 21.

1.5
2
?19.4
oo
N~ | — [ = S
s
25
37 -
8 \
35 L+1 80
M6-6HV 20 E
%JG—H9 ‘
Flange 130 '
B24.8x2
o 25 | 3
sa=1 .
40
2
57 L 114

o
N
No
= @D
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) u
4 Confirm that servo drive power input terminals (L1, L2, L3) and main circuit output 0
terminals (U, V, W) are not short-circuited
5 Ensure that the encoder is correctly wired and operating O
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
7 Ensure that motor casing is grounded, and the ground wire is always connected to earth 0
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Chapter 4 Electrical Design Guidelines

4.1 Wiring Precautions

ADa nger

. 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.

AAttention

. 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
. /A J
/

C N\

N\
AN

/
7
AN

/
7
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4.2 Main Circuit Terminals and Wiring

4.2.1 Main Circuit Terminals

Symbol Name Drive Model Function and Connection
1 T1R8/T3R0O Single-phase AC220V power input (no L3 terminal)
L2 Main Circuit l?ower Input T5RS5/T7RS Single-phase/three-phase AC220V power input
Terminal
L3
(L3) F4R0-F62R Three-phase AC 380V Power Input
Internal braking: None
TIR8/T3R0 . . .
External braking: Braking resistor between P+and C
Internal braking: Optional
P+ ) i T5RS/TTRS Short-circuit between P+ and D
External Braking Resistor
D Connection Terminals F4R0-F27R External braking: Connect braking resistor between
C 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 DCbus terminals ofthe 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 .
5 Terminals the power supply need to be suppressed, removethe short-circuit between
N N1 and N2 and connect an external DC reactor
h inal of th 1 h
PE Ground Terminal Com.lect to the ground terminal of the power supply and the ground
terminal of the motor

4.2.2 Main Circuit Cable Diameter Specifications

Simphoenix

Power Input Motor Connection Braking Resistor Protective
Drive Model Cable Cable Connection Cable Earth Wire
L1/L2/L3 U/V/IW P+/D/C PE
CD300E-T1RS8 0.50 mm? 0.50 mm? 0.50 mm? 0.50 mm?
CD300E -T3R0O 0.50 mm? 0.50 mm? 0.50 mm? 0.50 mm?
CD300E -T4R5 0.75 mm? 0.75 mm? 0.75 mm? 0.75 mm?
CD300E -T5RS 0.75 mm? 0.75 mm? 0.75 mm? 0.75 mm?
CD300E -T7RS 0.75 mm? 0.75 mm? 0.75 mm? 0.75 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 -F8RS5 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 6.0mm?2 6.0mm2 6.0mm2 6.0mm?2
CD300E -F52R 10.0mm?2 10.0mm?2 10.0mm?2 10.0mm?2
CD300E -F62R 16.0mm2 16.0mm2 16.0mm2 16.0mm?2
=
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4.2.3 Single-Phase 220V Wiring (T1R8/T3R0)

Note 1*:
Note 2*:

Note 3*:

Note 4*:

Single-phase AC220V

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 .
Jines. o) Top View
Ethercfir
N
Poveron n
bl L heud Communication Cable
o CD e L] ¢
Bt = B

BT <

Electromagnetic Contactor

Turns the servo power ON/OFF. Servo Control 26-Pin Cable
Note: Must be installed for
protecting against voltage spikes

External Braking Resistor Servo Motor Encoder Cable

(EIE3E

Brake Power Supply

24V DC power source,

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

Note 4*

Note 3*
Servo Motor Main Circuit Cable
Electromagnetic Contacto%@J RLY4

Controls the brake
power ON/OFF

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

e KM: Electromagnetic Contactor D: Freewheeling Diode  SA: Surge Suppressor
RLY2/RLY4: Relays  ASI: Alarm Status Indicator
T1R8/T3RO0 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.
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4.2.4 Single-Phase/Three-Phase 220V Wiring (T4R5/T5R5/T7R5)

Note 1*:
Note 2*:

Note 3*:

Note 4*:

Circuit Breaker
Protects power cables by
cutting off the circuit

in case of overcurrent.

Debugging Software Interface

G —

EMI Filter

Installed to suppress
external noise from power
lines.

Top View

Ethereaz~—

e ||

CO300E-T7RS

Communication Cable

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

protecting against voltage spikes 1
§
| trol 26-Pin Cable
External Braking Resistor @ E]
J
Note 2*

Servo Motor Encoder Cable

@) FEIEE ERE@EEE]

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

Note 3* Note 4*

Electromagnetic Contactor

Controls the brake
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
T4R5/T5R5/T7R5 accepts either three-phase AC 220V or single-phase AC 220V 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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4.2.5 Three-Phase 380V Wiring (F4RO ~ F12R)

Three-phase AC380

Circuit Breaker
Protects power cables by
cutting off the circuit

in case of overcurrent.

Debugging Software Interface

08 o —=

EMI Filter

Installed to suppress
external noise from power
lines.

Top View

gty ; 8] O]

EthereaT~

V

(Ccoasoe-rens

Communication Cable

Ly [ <

Servo Control 26-Pin Cable

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

External Braking Resistor

i &

= — eV —

MEEE BEEEEEE) #

Brake Power Supply Note 2* Servo Motor Engoder Cable
24V DC power source,
used when the servo motor
@)
A Al

—_ Note 4*

is equipped with a brake.

Note 3* ©

o

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

protect the circuit.

=

Servo Motor ‘,
"/Q

o KM: Electromagnetic Contactor D: Freewheeling Diode  SA: Surge Suppressor
RLY2/RLY4: Relays  ASI: Alarm Status Indicator
Note 1*: F4R0~F12R 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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4.2.6

Note 1*:
Note 2*:

Note 3*:

Note 4*:

Three-Phase 380V Wiring (F17R ~ F27R)

Three-phase AC380V

Debugging Software Interface

g =<

Circuit Breaker
Protects power cables by
cutting off the circuit

in case of overcurrent.
Top View
EMI Filter
Installed to suppress o) O !
external noise from power EMeresi~
lines. )
Buton ' D
] Communication Cable
o (=
Electromagnetic Contactor .
Servo Control 26-Pin Cable
Turns the servo power ON/OFF. © e
Note: Must be installed for
protecting against voltage spikes ‘I
= T
%J Servo Motor Encoder Cable
Ext | Braking Resist -I
Xternal raking Resistor u
[
Brake Power Supply @
24V DC power source, =
used when the servo motor I@
is equipped with a brake. ~ ‘f
Note 3* Note 4*

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
F17R0~F27R 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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4.3 Control Circuit Wiring

CD300 servo drive

24V

24V Internal

DC 24V supply

- Digital
Digital Output
Input
Frequency =
Division
SD+.23 Secondary Output
22  Encoder M
: Communication
5V_EC l / \ 5v 115 Input ]
OV_EC \ ov Selectable Output:
.External \ Frequency Division
Displacement £, ‘ FCLA+ or Full-closed-loop
Sensor A / FCLA
FCLB+l2g ABZ-type Full-closefi—loop
} / FCLB Encoder Input (Optional)

qQ Cable shields must terminate to the
achine frame/grounding point.

—

\ / Shielding Output

13

7
Z-phase Open-collector

External
DC 24V

External
DC 24V

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

When the Upper Device is
a Relay, must Correctly

_— Connect a Freewheeling

Diode (Polarity Matters)

External
5V or 24V

| -

L
Shielding @;

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 relay s or open
collector transistors. When connecting with relays, please select relays for small currents, otherwise it may result in p oor 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
DI1 18 Servo Enable
DI2 26 Fault Reset
o DI3 17 Positive Limit
?I'lil Iil DI4 25 Negative Limit
DI5 16 Origin Signal
DI6 24 Start Origin Search
DI P 9 Digital Input Common Terminal
Power 24V 8 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 is no fault can it

1 Servo Enable Control the servo to enter the running or standby status
be enabled

Controlthe servo to switch back to the ready status from | Before resetting, please ensure that

2 Fault Reset fault status the fault has been cleared

Position Table Index 0

. . Position tabl d i t
Position Table Index 1 In PP mode, for position table mode task index osttion fable mode fequires @

least one input terminal function

lection, the i I f the states of
Position Table Index 2 selection, the index value composed of the states o

Position Table Index 3
Position Table Index 4

configured as "Position Table
Index". "Index 31" is a special
function configuration

"Position Table Index 0-4" selects the starting sequence

number for position table execution tasks

[o-<I BEN B o N LU, T [ SN OS]

Operating Mode Index 0 The corresponding operating mode
for DI terminal input can be set via

"DIN Operating Mode 0-4"

The index value composed of the states of "Operating
9 Operating Mode Index 1 | Mode Index 0/1" selects the servo operating mode

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,
11 Gain Index 1 0/1" selects the internal gain group speed loop integral gain, speed
loop integral limit, and speed loop
PDFF coefficient

12 Integral Clear Clear "Speed Loop Integral Output" to zero.

Positive limit switch input, "----PL" is displayed after | To prevent accidents caused by
triggering abnormal signal triggering or
broken wires, use "normally closed

13 Positive Limit

contacts" for limit switches.

Reverse limit switch input, "nL----" is displayed after

14 | Negative Limit Positive and negative limit

triggering functions are invalid in torque
mode
15 Origin Signal Origin mode home switch signal Home switch input

=
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S/N Function

Function Description

Remarks

16 Start Origin Search

Origin finding action trigger signal in origin mode

17 Command Reversal

Reverse the command target

Control loop command and
feedback in reverse direction

18 Emergency Stop

Execute emergency stop action according to the set
method

The emergency stop method can be
set via "Emergency Stop Option"
With emergency stop
options, motion will resume after
stop

some

the emergency
disappears.

signal

19 | Trigger 0

Trigger oscilloscope data acquisition

Click "re-read data" to display data
acquired at the trigger point

21 Condition 0

22 Condition 1

Judgment condition for the next index in position table
mode. Setting control register bit 9 and bit 10 to 1
enables condition 0 and condition 1 inputs, respectively.
When both are active, bit 11 can select the execution
logic as condition 0 | condition 1 (bit 12 set to 0), or
condition 0 & condition 1 (bit 12 set to 1)

If both condition 0 and condition 1
are inactive, the execution
condition remains 1;

If condition 0
condition 1 is

is active and
inactive, the
execution condition is condition 0;
If condition 0 is inactive and
condition 1 is active, the execution
condition is condition 1.

23 Pause

Pause command execution in PV and PP modes

Set "Control Word 6040" bit 8 to 1.
After release, incomplete
commands will continue to execute

25 Activate Position Table

Run the position table task

26 Interrupt Position Table

Interrupt the position table running

After running the currentindex, the
entire position table running ends.
The position table will rerun from
the beginning after
activation

the next

27 Pause Position Table

Pause the position table running

After running the currentindex, the
next index will pause, and resume
running until the pause signal is
cleared

28 Probe 1

29 Probe 2

The probe function can record the position and time
information of'the rising and falling edges of the probe
signal when triggered, and can also record the number
of triggers

Probe enable and trigger methods
are configured via "Probe Settings"

(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 (E)

using a 360° circumferential connection for better EMC anti-interference performance.
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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

+24v Depav 124V
+24V 8 8
e |9 e |9
= L
44K , 44K
i 18 = m |18 g
| Relayl
£ cM |7 7
Relay ov

External DC 24V

[Not using single power supply|

DC24V 24V
+24v| 8
O
pLp |9
e
24K .
i |18 Zlfs, -
Relay I
£ ,

-t

X

Digital input wiring diagram when the host device is a relay output

@® Host device is NPN open collector output:

NPN

Internal DC 24V

+24Vv

+24V 8
DI_P 9

4.4K

o

DIl 18 ” F:
coM 7

1+

External DC 24V

+24Vv
DC24Vv —_
8
[ —
DI_P S
4.4K
/8
o 18 7 F:
NPN 7
( 1_
ov

Digital input wiring diagram when the host device is an open collector (NPN) output

@® Host device is PNP open collector output:

PNP

Internal DC 24V

External DC 24V

+24V +24V
DC24V
+24V 8 8
at C

DI_P 9 DI_P 9

4,4K 4,4K

Al I 2 IC

DIl 18 DN 18
COM 7 7

+ ov 1 +

Digital input wiring diagram when the upper device is an open collector (PNP) output
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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 DC50mA.

(1) DO Terminal Pin Definition

Signal Name Pin Number Function
DO1- 1
Servo ready
DO1+ 2
DO2- 3
. Servo Fault
Digital DO2+ 4
Output DO3- 5 q hed
Target position (speed) reache
DO3+ 6 P (speed)
CcoM 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

torque mode

5 Current Saturation Value”

6 Motor Zero Speed The motor speed is zero Independent of 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

10 | Motor Overspeed The motor speed exceeds "Maximum Speed Setting" in

11 | Enabling

The servo is in enable status

The servo is in the positive/negative limit status of

12| In Limit 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"

=

Simphoenix




Chapter 4 Electrical Design Guide

35

(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 DC 24V

External DC 24V

+24V +24V +24V
CD300 8 |+24V D300 8
r r—
Relay Relay
2 | Do+ C 2 Do+ C
NPN 1 |pO1- NPN| 1 |Do1-
7 | coM 7
-
ov

Correct wiring when digital output terminal connects to a relay

Internal DC 24V

External DC 24V

24V +24V +24V
—‘7 8 [+oav 8
CD300 CD300
@ E Relay C)
2 |pow+ = 2 | noi+
Freewheeling Diode Relay Not used
NP 1 | po1- Polarity Reversed NPN| 1 | DO1-
7 |com 7
L — -
ov

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
4
-‘78 +24V g 8
CD300 D300
3= [FE
2 | o+ 2 | Do+
N;# 1 (Dpm- NPN 1 |pm-
7 | coM 7
. 1 !
ov

Correct wiring when digital output terminal connects to an optocoupler

Internal DC 24V

+24V

L.

CD300

Without Current-

Limiting Resistor

+24V N\

)
2 |poi+ E@

Nl;é 1

bo1-

X

External DC 24V

+24V

CD300

NPN DO1-

L
2
1

]

Without Current-

Limiting Resistor

Incorrect wiring when digital output terminal connects to an optocoupler
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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 o 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
Joo A+/PAO+ 21 A, Secondary encoder pulse A input PAO, A-
P A-/PAO- 12 phase frequency division output signal
/Frequency .
divisi B+/PBO+ 20 B, Secondary encoder pulse B input PBO, B- Expandable ABZ type full-closed loop function
1vision R .
output B-/PBO- 11 phase frequency division output signal Expandable frequency division output function
Z+/PZO+ 19 Z, Secondary encoder pulse Z input PZO, Z- But only one of the two can be selected
Z-/PZO- 10 phase frequency division output signal
PZ_OC 13 Z-phase frequency division open collector output
PE Casing Shielding layer
Servo Controler Servo Controler
;i ; i ;
2ppo+ i i ZUpao+ & i
T L e — = — i ——+
I 1 A
12] pro- LRippo- | ' #Z ”
L ) L
20] PBO+ 20] PBO+
——— - = ———O——— ——— i ———O—
71
11 _ 11 _ } A
PBO R N PBO L
1 19
PZO+ il PZO+ L N
' P E
10l PZO- 41 10| PZO- P #ﬂ
14] ov f GND 14 ov i 5 GND
T L
1
. . . LpE .
Differential Reception Optocoupler 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.

o
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DC5V~24V
Servo P
13 Pz 0C — bl K
141 0OV ii ii Host Device
-
GND \'_4_.:_1
PE =0V

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 Slave 2 Slave n
13 = 3 3) = 3 3J = 3
T = T = = T
0 N\ ] []||GuT N ] [|6uT N\ ] [|6uT

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.

USB-to-RS485 Converte _/ .
T, L
[ T,

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 prote ctive
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 circ uit
cable connectedto the servo motoris connected to the E grounding terminal ofthe servo unit. Additionally, the grounding te rminal
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 circuitcable 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 1 6mm? 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
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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 § 1088

” H MODE Button Exit current parameter/function

operation, and return to previous menu

Submenu toggle, increase value

A Up Button

High/low digit display toggle

Submenu toggle, decrease value

Q
Q
(
0
Q
o

2
2
u
o
o
D
<

Down Button

High/low digit display toggle

Input digit (flashing) shift
MODE A ¥ <« SET << Shift Button put digit ( g)
? ? ? ? Enter parameter monitoring menu
| | | | | BT 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 forabout 10 seconds. In the warning state, press "SET" to enter the warnin g clear interface,
displaying "CLrUU". Atthis point, pressing "SET" will attemptto clearthe 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"««" key to enter the status monitoring menu bar. The displayed parameters can be used to monitor the
operating status of the servo drive. Specific explanations for monitoring display are as follows:
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Display Description Remarks
_ - - The leftmost digital tube displays a number
: " C; ! U B Speed 500 r/m corresponding to different monitoring
= - values, which corresponds to the constantly | Monitored parameter

displayed parameter monitoring  setting

corresponding value

: :d - .:' 'f:" l'-_l' Speed -500 r/m : Speed

The second digital tube from the left | 1: Bus voltage
P — j?SpiayS;d"" ind(ilcat.ing i[hazit'he 1par.amet'f':lr{ii : Drive temperature
0oL gy Speed -1500 r/m isplayed n deciman -displaying : Input terminal status

Bus voltage 320.8V

DI1, DI2 with input

indicates that the parameter is displayed in
hexadecimal

If the displayed value is negative, a "dot"
lights up directly nextto the highestdigit, or
in the lower right corner of the second
digital tube from the left if the value exceeds
four digits

: Output terminal status

: Drive load rate

AN N kA W DN = O

: Motor load rate

Other monitoring
parameters can be extended

(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:
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Power on

All segments of the digital display
light up for approximately 2 seconds.

& Primary Menu Secondary Menu
M M sl
o NODE Uy I INooe P‘- {BB FOO1Control Loop Parameter
Main Menu {—} v

F 8 B 8 SEL Pf 17 79| FOO2Motor Parameter

JL W

SET_ . .
F 88 — Pf 388 FOO3Drive Configuration

v

GC BQ L‘ SEL P‘. &{BB FO04DI Configuration
JLw
FOOS=| P
N 4
SET,
GCBB MODE P

7 17| FOO5D0 Configuration

6 31| FOO6Auto-Tuning and

Real-time Function Settings

5: !'UB 'g SET, PJQ !:i 11| FOO7Jog and Constant

Y MoDE vu Display Settings
v
- 00 |SEL i iti i
5; T — PJ’ gu HH FOO8Position Table Function
IR 4
ﬂ ﬁ SEL, n gw . .
F s ~— P‘. gu HH FOO9Homing Configuration
JLw
alzl SE 'a .
F L ~— P - R HtH FOOAAux111ary Parameters
JLw
= SE
% BB NoDE BE 3888 FOObHistorical Error Display

(3) Secondary Menu

The secondary submenu correspondsto 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 "¥" keys will cycle through all members of the current group. If the cursor is on the tens

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

Display Description Remarks
N o Cc The leftmost digital tube displays "H", indicating that the
] e _n parameter is displayed in hexadecimal

C
C
c
3

X2
u
2
J

The two leftmostdigital tubes display "HH", indicating that
the higher 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 "V" keys

H y i The two leftmostdigital tubes display "HL", indicating that
Loy the lower 16 bits of a 32-bit data are displayed
- 32-bit data will be split into higher 5 bits and lower 5 bits
) .. Decimal Data Display
i | 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
e i inixl The bottommostsegment of the leftmost digital tube forthe | between higher and lower 5 bits with
ooy lower 5 bits lights up "A" or"V" keys

GEF- 13

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 0-3 1, 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

where "XXXX" is the alarm code

™ ™ ill be displayed, where "x" ts
:-' P :-' P " displayed. The first "1" indicates that the current edited Wit be dispiaye ’W. ere X represen
. . .. . the group. For details, please refer to
item is a position, and the "01" after it indicates that the .
e . 9.1.8 FO08 Parameter Group Settings
first position is being edited, and so on
Once the drive experiences a fatal fault, it will directly
(g T r jump to the fault display state, regardless of the current .
- - Flash with a 650 1
JNSL O R i display state. The fault display format is "Er.XXXX", ash with a botms eyete

onomrr
L I |

The warning state is superimposed on the normal state,
displaying "AL.00XX" and flashing

Flash once every 350ms, for a total of
three times, then display the normal
screen for about 10 seconds

Note:

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

e When not in the main menu, a timeout counter starts. [f no keyboard operation occurs within 30 seconds, it automatically retums

to the main menu
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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
rroa Signed data, occupying the right 4 digital tubes, and 8-bit Data Editing
s the leftmost one is the sign bit

c
c2

Unsigned data, occupying the right 3 digital tubes
when entering editing state

When editing the sign bit,

pressing "A" or "V" will

toggle the sign between "-
"and "0"

Signed data, fully occupying 6 digital tubes when

HI annn
U N

editing state, and splitting into lower 16 bits and
higher 16 bits, withouta sign bit. Each digitis toggled
between 0 and Fby "A" or"V"

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

- 8 8 B 8 " entering editing state, and the leftmost one is the sign 16-bit Data Editing
bit When editing the sign bit,
pressing "A" or "V" will
FAII 1t 1] | Unsigned data, occupying 5 digital tubes when toggle thf’ sign”bi:tween -
(N NN NN entering editing state and "0
Decimal
Signed data, occupying two screens when entering Display
- nnnn editing state, and splitting into lower 5 bits and higher
vuuu i 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 "<€<" key to
the leftmost digital tube will not enter the editing | toggle between lower five
e flashing state. When editing the higher 5 bits, the bits and higher five bits
- leftmostdigital tube is the sign bit and also represents Wh .. . .
. . . o en editing the sign bit,
the higher 5 bits, and will enter the editing state. AT e -
pressing "A" or "V" will
- - - - - ) . . toggle the sign between "-
I o a Unsigned data, occupying two screens when entering " and "="
N | editing state, and splitting into lower 5 bits and higher ) )
5 bits, without a sign bit. Therefore, the cursor will If t'h'e entire (.iata 1's Q’
not move to the leftmost digital tube; the leftmost editing .the s'1gn bit is
|irrr o digital tube only displays a horizontal line indicating invalid
P NN Ry higher or lower 5 bits
16-bit data, when entering editing state, the leftmost
[N} [Ny digital tube displays "H". Parameter settings occupy . ..
" e _n the right 4 digital tubes, and each digit is toggled 16-bit Data Editing
between 0 and Fby "A" or"V"
rnrrnr Hexadecimal
ey 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 retum

to the parameter display state.

e [fcorrectdatais entered, it will directly revertto the parameter display state. Ifthe parameter is not editable, "ro" will be displayed
and flash twice, then it will revert to the parameter display state.
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5.1.5 Parameter Setting Examples

(1) Restore Factory Settings

Restore Factory Settings Successfully
Returns HL0000, Then Restart the
Drive (Power Off/On or Set PrA.10)

The last digit of the digital
display is flashing.

P AN _ser nmnnNJd ‘A_H' nnmnn
L uuuy Uy N 7 Luuoy
SET‘ (MODE
MLSEL nnofsEn T SEL ey NANN
U FOU I=| Pr I00RHLODOD
Main Menu Primary Menu Secondary Menu
Allw
anﬂ SET, i: ‘nin A\ P_H 1
e NoDE (NN ‘v ! LN
Auxiliary Parameters Secondary Menu Reboot
MODE1LSET
SET nnnnga Al Aannnnle n
. ) Loy ~Lrurunuryy L
After setting is completed, wait for 2
seconds to automatically return to the The last digit of the digita
top-level menu. The restart is now complete. display is flashing.
(2) Jog Mode Setting
Jog forward, 100 rpm
] 1
o (NN YN
HoldA1 ﬂ(Release
:"!A+SET loh M mSEL oo
U= UOU|So vYuuulTod nruou
Main Menu Jog Mode Jog Mode Enable After recording positions
during both forward and
Re]ease1l/H01d v reverse Jog operations,
press "SET" to enter Auto
[] - 1mnmn Jog mode, where the system
o (NN NN} will move back and forth
7 T00 between the automatically
og reverse, -100pm recorded positions.
(3) Change Operating Mode
H SEL £nn :A conolEs o_onn
~ U Iy~ UM rroug
Main Menu Primary Menu Auxiliary Parameters '
' y
M | SET | =ZEL ) n_"
L R It ¢ |VoBE ~n
Parameter Editing Status Current Operating Mode Change Operating Mode

(Profile Position Mode)

Frr 1 SET |
(RN N e 3J
Change Operating Mode Operating Mode Changed

to Profile Velocity Mode Successfully
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(4) Motor Parameter Auto-tuning

| WESET P . M | SEL i1 Lsen A e
u I\‘AODE L MODE o MODE [N RN N}
Main Menu Main Menu Default Value
J A
SET
8 Execute Inertia Self-Test. ‘!-'. 3 "
Auto-Return to Zero After Completion -

(5) Constant Monitoring Setting

Inertia Identification Completed
j MODE

Set "1" to execute Inertia Self-Test

A

S

Pr&05

Pr&0

&

SET,

~
MODE]|

]
!

View Inertia Identification Results 1:

|a

identification successful

P-&0

g

SE

~
MODE

-
]

]

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:

e nn oA conIES oo 100
L[S Uy I Fuy S| ! Lo
Main Menu Primary Menu F007 Constant Display Configuration
vl a
M |SEL 1| 25T o_ n o
ettt E Ulvoge| 0 Lt
Parameter edit mode active Default display was Constant Display Settings
J A RPM speed
K1 1| _sEx ¢ | MODE J322320
(NN} i JCJ0
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 0: Display RPM speed 0 U8 | Immediate
Monitoring 1: Display bus voltage
Object

2: Display temperature
3: DIN final input signal
4: DOUT final output status
5: Drive load rate

6: Motor load rate
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5.2 Software Overview

Communication Guide for CD300E 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.

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 AL-AS B °
B1-B5 - -
A6/B6 RS+ RS485+
A7/B7 RS- RS485-
— 5 A8-A12 - -
21
2
B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BS-BI12 ) _
5.2.1 Software Installation
(1) X Servo Configurator Installation

1. Run the Installer

rvo Configurator =i

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

il X Servo Configurator

TR

N/ 4
= A‘ ?ﬁﬂ%#%“l‘f@mﬁ'gfﬂ.iiﬁxﬁwo Configurator « L:]
\ & T gk, RBES TE REERERS.

=t
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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.

@ x servo Configurator

EREREXHE
R4 X Servo Configurator BTk, ¢ )

BRI, BEL T —FN', BERETEXME, BETEEADR
EE e 154

SCHRE(E):

C:\Program Files (x86)\X Servo Configurator',

).

Advanced Installer

< E—%@)  T—%Mm >; Jip]

After the installation is complete, click "Finish."

% X Servo Configurator Setup

The X Servo Configurator
- Setup Wizard was
‘ interrupted

— y 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.

Flaish
< Back Finish Cancel

A shortcut will be created on the desktop automatically.

XESETVO)

(2) Installation of USB/485 Converter Driver

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

B IR (X64) _ >
RN FHEENE
HEAF INFIZHE(1/1) 2 [CHBMISER . INF -

I n Sta I I e “c':fnusn-ssmm. CH3LB

|__ 82/11/20823, 3.8.20823.02

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

B UK nZ(X64) - X

WErhE A EN
FEAFINFST 2 (1/71) 2 |nuau1 SER. INF

DriverSetup

o SEFisiEnTh!
)

B.2023.02

K

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."

@ X Servo Configurator

%4E BEC WWWD mHM | TET ®EH
~ | ESuNEES lseel 100l &
B|os|E|-=|e[10/p == el

C English D

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

|2

successfully communicates with the host PC, click the button to toggle (disable/enable) the connection."

File Communicati Driver Motor Tools } W A SETVO Lonnguralorn
File Communicati Driver Motor Tools He
@Wm@w B e
23|05 | B2 @) 10[] 5|6 206 | I @ O[] o[
ﬁ Communication Settings & Communicat e e
com | coM |
| ,l coM [coms =
com COM5 Refresh — | efre
Baud  [256000 ] R
......................... coum [ LosE
COMID |127 OPEN AxisNum 1
AxisNum 1
Not Connected Connection established successfully.
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‘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.

i X Servo Configurator

File Communication Driver Motor Tools Help

@lﬁ |E| { Basic Operation B|QFF|J09| ‘l

Control Loops
& Communication Se! Digital 10 Functions

CoM | Control Modes >
Object Dictionary
CcoM |C'3 M5 Driver Configuration

ECAN Configuration >
Baud 256000
Scope
COMID [127 Advanced Tuner
- Error Display
Error History
Driver Properties
Load Firmware
& Load Firmware ||
INULL
Current FW CRC:  530D9C94 Software Version CD200 Release V1.00
............................................................. NULL
Load File
Download

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.)
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& Load Firmware ||

this is CD200 firmware,version release 1.00,date 20250606CRC:87EAB2FI.

Current FW CRC:  530D9C04 l Software Version CD200 Release V1.00 | Current Software Version

—_—
_ || |E:\My files\WeChat Files\wpl724449769\FileStorage\File\2025- New Firmware Load Path
Load File | 06\CD200_APP_V100.servo
> Progress Bar
Download

R all

laud this is CD200 firmware, version release 1.00,date 20250606CRC:87EAB2F9.

OMID

XisNUmM | Current FW CRC:  530D9C94 Software Version CD200 Release V1.00

E:\My files\WeChat Files\wpl724449769\FileStorage\File\2025- |
06\CD200_APP_V100.5ervo Notice % ‘

Download Finished!

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

version has been successfully updated.
JLonmngurator

munication Driver Motor JTools Help

Basic Operation Elaﬂ:‘ Jog‘ ‘l
3

Control Loops

Digital 10 Functions

Control Modes >
Object Dictionary
—
& Loa Driver Configuration —
o— ECAN Configuration » i Driver Property E@-
fthis is CC le 20250606CRC:
Scope NUM[Index |Type |Name Value| Unit
0 [100000 |uint32 |Device Type 00020192| HEX
) Advanced Tuner - - = : :
ot 1 [100800 |String |Device_Name Simphoenix_Servo| String
Error Displa : :
M| Current | o Software Versior| 2 10 q”r‘" PHEERE L0200 h'pg
Error History 3 [10@A00 |String |Software_Ver (D200 Release V1.00 a
3 Driver Properties jes\wpl72444076| | 4__|2000PT TR Syeremperarmrer STonC
1 b.servo 5 |20000C [uintl6 |DC_Bus_V 322.50[V
Load Firmware

Download I

After updating the software version, an Er.6301 alarm (Memory Fault) may occur. Click 'Restart’ === in the menu bar to resolve.

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

=

Simphoenix



Chapter 5 Display and Operation

51

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 ~ T e
0| 3 IR @ | 10|V 6 | | ¥ Obiect Bicinary

- ‘ ModBus?IE=

COoM ICOMS 'I

Baud |256000 'I

— oo —
'@ Object Dictionary
Index |Sub. |Name ~ [ seach || 2500 search |
igg g; gm_::-zgjg"e' [ Index ][ sub. || Name | [ DataType | [ Attribute

omm_5et. -

2500 |03 |Comm_Set.Sync_ID [ 2500 [ 10 |[ FactoryPassword |[ Unsigneds2z |[ RWL
2500 |04 |Comm_Set.Uartl_Baud Value [ Unit
2500 |05 | Comm_Set.Uart2_Baud 13141314 [ DEC
2500 |06 | Comm_Set.Uartl_Protoc
2500 |07 | Comm_Set.Uart1 Transg ModBus Addr:  0x0140 | 320
2500 |08 Comm_Set.Uart2_Protoc Help Information of:FactoryPassword
2500 |09 Comm_Set.Uart2_Transp
2500 |0A | Comm_Set.Uartl SCBIT:
2500 |08 |Comm_Set.Uart2_SCBIT:
2500 |0C__|Comm_Set.Com_ID
2500 |0D | Comm_Set.CAN Baud I
2500 |0E |SimpleBaudCode
2500 |OF Reserved
2500
2500 |11 |Comm_Set.CRC16
4010 |01 ABase.Rcd_Version
4010 |02 SpeedControlCirde
4010 |03 |CMD_P_Rev
4010 |04 |Rpm_P_Khz
4010 |05 | AIND_Fun_Set
3010 |06 |AIN1 Fun_Set
4010 |07 | AIN_Speed_Coef
4010 |08 AIN_Current_Coef
4010 |09 Hall_Inf Grp_ID
anin na NET Mada J

Then, set the corresponding drive code 2100h-14h (e.g., CD300E-T3R0 = 2004). Reboot the drive after configuration.

%

Index |Sub. |Name A | Search ] 2100 Search
2100 06 |Basic Info.OV [ index |[ s || Name | [ DatsType | [ Attribute
2100 [07  [Basic_Info.BV - : -

2100 |08 |Basic Info.lBV [ 2100 |[ 14 |[BasicInfo.DriveCode | [ Unsignedis |[ RWL |
2100 |09 |Basic_Info.uv Value | Unit

2100 |0A  [Basic_Info.OL_CUR 2004 | DEC

2100 |08 [Basic_Info.OL_TIME

2100 |0C__|Basic Info.OT ModBus Addr: I

2100 |00 |Basic Info.OT Clear Help Information of:Basic_Info.DriveCode

2100 |0 [Basic_Info.LT

2100 |oF  [Basic_Info.LT_Clear

2100 |10 [Basic_Info.MFG

2100 |11 [Basic_Info.5N

2100 |12 Basic_Info.License

2100 |13 [Basic_Info.RV

2100

2100 |15 [FactoryRecordl

2100 |16 |FactoryRecord2

2100 |17  [FactoryRecord3

2100 |18 |FactoryRecord4

2100 |19 [AgingCur

2100 |[1A  [AgingCmd

2100 |18 AgingFlag

2100 |1C AgingMaxSec

2100 |10 [Basic_Info.CRC16

2100 |1E AC_Lost_Check_Point

2100 |1F  |AC_Lost_Check

2100 mn Enahlan, !
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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.

W Basic Operation E
NUM|Index |Type Name Value| Unit

0 |609101 |uint32 |GearInResolution DEC
1 |609102 |uint32 [GearOutResolution DEC
2 |609201 juint32 |FEED PUL
3 |609202 |uint32 |ShaftResolution DEC
4 |606300 |int32 [PosActul.WORD.Lo DEC
5 |606400 |int32 | PosActul6064.WORD.L PUL
|6 |606200 |int32 |Pos CMD6062 PUL

7 |606100 |int8 DS5402.0, DEC
8 |604100 |uint16 |DS402.Status Word HEX
9 [300005|int32 |[PIC O CMD Ap
10 [300023[int32__|1.Q Ap

11 |300225 |int32 | SPEEDRPM_DISP rpm
12 [607A00[int32 | Target Pos607A Add PUL
13 [310008 |int32 | Target Pos.Lo DEC
14 [60FF00 [int32 [ Target_Velocity60FF Delete PUL/s
|15 606000 |int8 _|DS402.0perateMode | Help DEC
16 _|604000 |uint16 | DS402.Contro_Word MultAxis HEX
|17 |608100 |uint32 |ProfileVelocity6081 PUL/s
|18 |608300 |uint32 |ProfileAcc6083 PUL/ss
19 (608400 |uint32 |ProfileDec5084 PULJss
20 |30001D |int16 |CumCMD_A Ap
121 |30001E |int32 |Curr_CMD_Q_IN Ap

22 [607100 [int16  |Taget_Torque %o
23 |607200 |int16 |Max_Torque %o
24 [401025 |int16 | Curr_CMD_Limit_A Ap
|25 [300215 |int32 |Max V_PIOut Ap

26 |300233 |int16 DBG_Speed_Rpm rpm

Batch Parameter Read/Write Function

i+
Click Tools — Read/Write Drive Configuration,or use the toolbar iconlpL\l—l

Communication Driver Motor Tools Help

=

=

=] o 10| i

R/W Driver Configuration

Language

o

-
Read Parametersu Write Parameters)

J

i Transfer Settings

‘Write Settings to Driver

| [Read settings from Driver] |

N h
Open List S

|Re§u?t

Name

Read from %‘lndex | Driver vaiue
Driver |

Save to File

1

e e s e i —

TromT

Click open list, select the "f7f#% %3 .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.
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(Note: Parameters marked in red are currently not supported by the drive and can be ignored.)

W Transfer Settings 5]
Write Settings to Driver | Read Settings from Driver |
C:\Program Files (x86)\X Servo Configurator\default.cdi
UM Index [Source value [check value [Result [Mame ~
MI 1[31001808 1 MakeDriverError
Save in EEPROM
Reboot 6] 14000120 513 RPDO1 COBID

7]14000208 255 RPDO1 TransType
8|14010120 769 RPDO1 COBID

[ 1| s[12010208 255 RPDO1 TransType
10{14020120 1025 RPDO1 COBID
11] 14020208, 255 RPDO1 TransType
12(14030120 1281 RPDQ1 COBID
13| 14030208 255 RPDO1 TransType
14(16000008, 0 RPDO1 OD Num
15[16000120 1614807056 RPDO1_0D1
16(16000220 1616904200 RPDO1_0D2
17| 16000320 1618608160 RPDO1_0D3
18(16000420 1622671376 RPDO1_0D4
19(16000520 0 RPDO1_0DS
20| 16000620 0 RPDO1_0D6
21]16000720 0 RPDO1_0D7
22| 16000820 0 RPDO1_0D8 v

(3) Inertia Measurement

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

ngurator = u

ation | Driver  Motor Tools Help

E Basic Operation ) %m’hgl ‘J

Control Loops
Digital 10 Functions
Control Modes. > CommutationSearch — = — =
Object Dictionary Pulse Train Mode ;| W AutoTuning [E=REcR ===
Driver Configuration Analog Speed Mode  [NuM[index [Type [Name Vabe[Untt
8 401053 [uint16_|Inerta_Ratio
ECAN Configuration > Analog T Mod
b it 401054 [unt32_|Kioad
Sind Homing Mode 401055 |unt8 | stffiess
Advanced Tuner Auto Tuning 401056 |uint8 iseStiffess
Error Display Homing Definkion 320015 [unt8 | Inertia_Measure
; e 320000 [nt8 | ScanResuk
Error History Position Table Mode i e o
Driver Properties 300228 |uint16_|Kvi4]
Load Firmware 300229 [unt16 | FRIE] |
o 40101C |unt16 | Torque_LPF_BW
— Lo 320016 [unt8 _|inerta_Mea_MoveDst

310026 [unt16_|Load_inerta
310027 [unt16_|nerta_Ratio
310028 |nt32_|Kioad

401061 [unt8__|OLSets
320017 |uint32_|OnineKLoad
320018 |unt16_| OnineXCoefP
320019 |unt16_| OnineXCoefP
32001F [nt16 _[lgFr

320025 |16 _[lqFrit

320026 |unt16 | OnineLoadinerta.
320027 [mt16 | X

nt32 | SPEEDRPM_DISP
nt32 | Target_Pos607A
int32_[Target Pos.o
SO0FFO0 [Int32 | Target Velocky60FF
506000 [int8 DS402 lode
504000 |unt16 | DS402.Control Word
508100 [unt32 |ProfieVelocty6081
508300 |unt32 |ProfleAcc6083
508400 |unt32 |ProfieDec6084
300010 | int1 CurrCMD_A

30001E | int3: Curr_CMD_Q_IN
507100 [int1 Taget_Torque
507200 | int1/ Max_Torque

6|5 e G [ [E]R[=]s

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

W AutoTuning

NUM|Index | Type Name Value | Unit:

0 |401053 |uint16 |Inertia_Ratio 30{DEC

1 |401054 |uint32 |Kload 29100|DEC

2 1401055 |uint8 | StiffNess 13|DEC
TS TSt +rEEe——
LﬂlS uint8  |Inertia_Measure 1] DEC I
5 |32000D [int8 ScanResult 0|DEC

6 |300227 |uint32 |Kvp[4] 1534[DEC

7 1300228 |uintl6 |Kvi[4] 28[DEC

8  [300229 |uintl6 |K_FR[4] 256|DEC

9 40101C |uintl6 | Torque_LPF_BW 189.00|Hz

10 |320016 |uint8 Inertia_Mea_MoveDist 0.30|Round
11 310026 |uintl6 |Load_Inertia 0{DEC

12 |310027 juintl6 |[Inertia_Ratio 0|DEC

13 (310028 [int32_[KLoad
14 [401061 |uint8 | OLSets

15 [320017 Juint32 |OnlneKLoad

16 [320018 |uint1l6 |OnlineXCoefP
17 |320019 |uint16 | OnineXCoefP
18 |32001F [int16 _|IaFP

19 |320025 |intl6 IgFriN

20 [320026 [uint16_|OnineLoadInerti
21 [320027 [int16 | OninelnertiaRatio

o

olo|lola|la|lalo|=|a
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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.

W AutoTuning =2 Ec8 ™

NUM|Index |Type |Name Value|Unit
0 [401053 |uintl6 |Inertia_Ratio 10| DEC
1 401054 [uint32 |Kload 10497|DEC
2 (401055 |uint8 |StiffNess 17|DEC
3 401056 |uint8 UseStiffNess 1|DEC
4 320015 |uint8 Inertia_Measure 0{DEC
= 2annnn | in+o CrnDam ik 1IncEr

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

Jog
Click the menu bar buttonl—l to open the Jog mode debugging interface.

ammurication  Driver  Motor Tools  Help
IR o 105 i oo iRl

—

w Jog =
post 0 |D
Pos2 0 |D

CurrantPos 31 J

S ———
| Jog Not nanning, Press to Start I

Hote:Plaase reduce other forme whan
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.

Pyeeer— =
Index |Sub, _Ium A [ Sesch [ 3100 Search
3100 o€ JOIN Fun ndex || mub. Hame || oamm 1
1100 |oF _|0IN_Confral_Word [ ][ 85 ] e | | wotum
3100 |10 DI Corsra, Word fiom 3100 2 JogEoedAps Ursgredte | [ AWL
3100 |11 |Comm_Control_ord [ [ Lt
3100 (12 |Pos_Tabie.Curr_index | 100,08 e
00 (13 |ADC A Offset E
3100 [14 JAOC A Cifect ML Addr: [

00 (15 IPUL POS CHD Help Irformabon of: JogSpeadApe
100 |16 |Deits P Count

00|17 |FLL_Counter Lock

300 |18 Encfles

Jwo |15 Motor. LD

I00_[1A | AusErrer
00|18 | MakeDrverEor
I00_[1C_|max
Jwo |10 eAngle Caic Dw MNow
00 [1E|cuw ADC RES
300 |IF |spescControiCrce
3100 _|=0 'ﬁmuc:mm
3100 |21 |Spesc_Amp Facir
3100
00|23 | AisErvarMask
00|24 | NormalvalSelect
300 |25 | SpescEroarl MT
00 | % Load _Inertia
00|27 |inirtia Raso
e 1 raed s
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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.
3

J
- og 5 Jog forward

Posl 0

R - > Jog reverse

njn

CurrentPos 51

Jog Not 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 recip rocating

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

' Jog

-

Posl 27879 i
Pos2 5172 i

AU PUS™
CurrentPos 5999 JOQ i

Jog running,Press to Stop

Note:Please reduce other forms when
using this form

(5) Digital I/0 Configuration

Io to open the Digital 10 Settings interface.

Click on Driver — Digital 10 functions or click the shortcut toolbar buttJ
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).
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Filter Time Valid Input Mode Selection
& Digital IO Functions =] & ]
Digital Input
- te al  Polari al .
Num  Function —= e o dniem Simulated Input Button
DI [[i:Enable = | & FEl e
DINZ ZResetFaut | >3 ] e
. o . . “Limit_f |
Digital Input Function Selection | e B ® °
DIN4 [ La:Limit_N 5| ® @
DINS [15:Home Signal 2] ® [
DING [16:Start Homing | 2] ] o
o7 [B:Qucksop | >3] o ®
DINS [26:Abort_PosTablg 2' @ ]
Digital Output
Num  Function X| Polarity
OUT1|1:Ready 2]
ouT2[2:Eror ®
0uT3|3:Aimed e L y| Simulated Output Button
0UT4|7:Brake Control @
| ourslitEnsbier— | e [
Digital Output Function ]
0UT613:Home Found @
Selection ouT7[6:Motor No Speed 8]
0uTE[12:Pos Limiting ®

Valid Output Mode Selection

(6) Oscilloscope Function

Click Driver — Scope or click the shortcut toolbar buttor]@ to open the oscilloscope interface.

W Scope g
Zoom Depth:0;Time Grid:99800uS
Scope Mode:Normal

0.44501953125

A AN

5.3 % L OIS TS
1230.

199600 399200 538800 798400 (us)
Sample Timezms CH CH Object Value Unit Hide [~ Small Scale Y Offset Auto —Cursors
™ NE  Samples 1 W [l [sreeorem v]>| 000 [pm <] [foe+0 1| i [Fors 1| [ (X1 X2][H] selen
TrigsourceTrigoffse 100 *  H[i g w2 o0 [ap =] [roer +| 4 [oriasomssaiz: Az [ = _
SPEEDRPM 7| ¢ P HEfvepemandeoss v]>| 55 fpus <] [poeso 1| L [Fs7mo 1|1 [ Xt I X2 I _ | ot
TrigLevel >| P [posactu.woro e 7] > e | [soe0 o u[imewie <] F | = e

[ s0fm Start | Reread | Export| import | snge | | | |
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Sampling Configuration

Parameter Description Example Value
Sampling Period ~ Minimum sampling interval: 62.5us (configurable in integer multiples) ~ 62.5ps x4 =250ps
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 obje ct
dictionary.Like RPM Speed

Trigger Level: Trigger Comparison Value Setting,like 200 RPM

Trigger Edge:

¥

= 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
o  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 Sil"lg|E One-time capture per trigger

Repeated capture while conditions persist

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

—Cursors

(X1l[x2][
Cursor: Select the desired cursor by clicking ’W”Wl .

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.
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—Cursors

m@ Sel CH
vz ,

X2 dx Unit
| 253000 | 743000 | 490000 | us
Y1 Y2 dy Unit

| 226.48 | -23.48 |249.960|

‘Waveform Movement

Click and drag E to 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

|1

Auto

’VThe oscilloscope automatically adjusts the scale and offset for optimal waveform display.

T |
l—'_ The 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 retum
to Normal Mode.

W Scope =
Zoom Depth:0;Time Grid:99800uS 1
Scope Mode:Import.Switch to Normal mode prigss Here

/—_—w_"\

/ e

199600 399200 598800 798400 (us)
Sample Time2ms cH CcH Object Value Unit Hide [~ Small Scale Y Offset Auto —Cursors
T NB  Samples 1 [~ M |specorem -3 130 [em <] [5.0640 1| ¢ |Fro1s o | DXX2][7] selot
Trig Source Trig oﬁsem ~H[q 42| 07 e + |7 [20602 1|, [[0.043304%433 ¢ . -- H1
[speEDRPM ¥ [El|vel_pemandsoss ;lﬂ 1847 |pujs v [6.0E+0 ﬂ_ -16770.0 r v { me ‘ 74szuuu I wuuun ‘U:;‘
Trig Level . _I 7 8l [Fosactul.worp L =] > DEC ~|r 5.0E+0-ﬂ -1769481.0 ] 'v 2 & Wit
5.00||rpm | | Reread ] Exportl Importll_s'nge \ 22648 \ -23.48 ‘249.960‘ rpm
S
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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.

& Error Display E’ﬁ o)
—~Error_State
Mask State 00000
I @ OverVoltage [T @ EtherCAT Error
[T @ UnderVoltage [T @ SAECRCErmor
r @ OverCurrent r @  SAEInnerError
[T @ EnvionmentOverTemp [~ @  SAEAutoTypeError
r @ EnvironmentlowTemp [~ @ SAEEpDataReadFai
r @ AbnormalMotionSettings[~ @@  SAEEpDataCRCFail
[T @ RegenResOverload [~ @ SAEEpDataVerError
[T @ PositionFollowError [T @ PosFbError
[T @ DriverOverload [T @ AphaseCurrSensorError
r @ MotorOverLoad [T @ BPhaseCurrSensorError
[T @ PulseCmdFreqEr [T @ CommutateProcessError
r @ PulseFbFregEr [T @ MotorWiringError
r @ DiffQEIDropped r @  ExtendError
r @ DiffHALLDropped r i@ Record_Error
[T @ ZPosError [T @ Import_Protect
[T @ HALLStatesError [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.

W Error History o] o]
NUM|Index |Type Name Value|Unit A
0 |403501 |uint32 | ErrHistoryGroupl AXIC 0|DEC
1 |403601 |int32 | ErrHistoryGroupl _OM 0[DEC
2 403701 |uint32 | ErrHistoryGroupl_Errii 25|DEC
3 403801 |int32 | ErHistoryGroupl_Voit 154.20(V
4 [403901 |uint32 |ErrHistoryGroupl_Code 00003220/ HEX
5 |403A01|int32 | ErrHistoryGroupl_Curr¢ 0.00{Ap
6 |403B01 |int32 | ErrHistoryGroupl_Tem 28.90(°C
7 |403C01 |uint32 | ErrHistoryGroupl_MLo: 0[%
8 [403D01 |uint32 |ErrHistoryGroupl_DLoz 0[%
9 |403E01 |int32 | ErrHistoryGroupl_Spee 0.00|rpm
10 403502 |uint32 | ErrHistoryGroup2_AXIC| 0|DEC
11 403602 |int32 | ErHistoryGroup2_OM 0|DEC
12 (403702 |uint32 |ErrHistoryGroup2_Errii 26|DEC
13 1403802 |int32 | ErrHistoryGroup2_Volt 261.80|V
14 1403902 |uint32 |ErrHistoryGroup2_Code| 00007510/ HEX
15 |403A02 |int32 | ErrHistoryGroup2_Curre| 0.00{Ap
16 |403B02 [int32 | ErrHistoryGroup2_Tem| 30.40|°C
17 |403C02 |uint32 | ErrHistoryGroup2_MLog| 0[%
18 |403D02 |uint32 | ErrHistoryGroup2_DLog| 0[%
19 [403E02 |int32 | ErrHistoryGroup2_Spee -12.00|rpm
20 |403503 [uint32 |ErrHistoryGroup3_AXIC| 0[DEC
21 |403603 |int32 | ErrHistoryGroup3_OM 0[DEC
22 403703 |uint32 | ErrHistoryGroup3_Errhi 27|DEC
23 403803 |int32 | ErrHistoryGroup3_Volt 158.40|V
24 |403903 [uint32 |ErrHistoryGroup3_Code 00003220[HEX
25 |403A03 |int32 | ErrHistoryGroup3_Curr¢ 0.00|Ap
26 |403B03 |int32 | ErrHistoryGroup3_Tem 30.40|°C
27 |403C03 [uint32 |ErrHistoryGroup3_MLog 0[% )
o
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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.

' Homing Definition
Homing Trigger
 Use the Index Signal
" Use Limit Switch
" Use Home Switch

& By Spedal Method,

Configration

" Use Mechanical Limit (% Positive
" Negative

& Use Current Positon [~ Use the Index Signal after reverse

= s

=

Trig By Home Current

Lioee Actual Home Method 0 Pre-setHomeMethod 35  Write Down
Home Offset ’0— Pul
Home fast speed [35000  Pulfs
Home slow speed  [Tso00  Pulls
HomeOffsetSpeed [0 pm
Home ACC 1000000 Pul/s”~2
Home Current ’F Ap
0:-f B EEHER hd
Home offset Method
0:Run to Home -Offset bt
Home Blind 0:0Rev ¥
0T BRI ER hs
Description:
Method 35: Homing on the current position
In method 35 the current position is taken to be the home position,
Related Parameters:
No. Index Parameter Name Set/Display Value Unit | 7ype | Validation
This parameter allows the alignment of
the final origin position with the physical
Pr9.01 607C00 Homing offset PUL 832 Immediate
signal 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 Us 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 0.14 Ulé6 Immediate
searches
0: Move to the offset position, then zero the
position
Pr9.08 609905 Homing Offset Mode Us 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 Ulé Immediate
Positioning Speed the origin offset position during homing

e
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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 I/O Position Mode require Profile Position Mode as the base, while 1/O Velocity Mode requires
Profile Velocity Mode.)

W Position Table Mode E‘i’@
CTL Reg of index:0
BitD-4:Next Index_ ] Bit5 i ita: it9: Bit12-13:MODE | Bit14-15:5tartCond.
1dx |MODE |StartCond. [Posinc  |Speed rom [Delayms | Accrpsf/s | Decrps/s
0 0 0

1la [ignore |0 0 0 0 0 0 0 0 1 0 0

2[A |ignore |0 0 0 0 0 0 0 0 Z 0 0

3[A [ignore [0 0 0 0 0 0 0 0 3 0 0

4la [ignore o 0 0 0 0 0 0 0 4 0 0

s[a_ |ignore |0 0 0 0 0 0 0 0 5 0 0

6[a  [lgnore |0 0 0 0 0 0 0 0 6 0 0

7[a |ignore |0 0 0 0 0 0 0 0 7 0 0

8[a  [lgnore |0 0 0 0 0 0 0 0

9la  [lgnore |0 0 0 0 0 0 0 0 Currentindex |0

w[a |ignore |0 0 0 0 0 0 0 0

11]A Izore 0 0 0 0 0 0 0 o RunMode  [o:fi Bt v

12[A [ignore |0 0 0 0 0 0 0 0 TrigMode

13[A |lgnore |0 0 0 0 0 0 0 0

14|A Ignore 0 0 0 0 0 0 0 0 TrigDelay

15[A  |ignore |0 0 0 0 0 0 0 0

6la [ignore |0 0 0 0 0 0 0 0 AutoRun

17[a  [ignore |0 0 0 0 0 0 0 0 ReadTable | ¢

18[a |ignore |0 0 0 0 0 0 0 0

18[A  [ignore |0 0 0 0 0 0 0 0

2[4 |nore |0 0 0 0 0 0 0 0 ST | o

21[A |lgnore |0 0 0 0 0 0 0 0

22(A Ignore 0 0 0 0 0 0 0 0 Import Table |

23[A |ignore |0 0 0 0 0 0 0 0

24|A Ignore 0 0 0 0 0 0 0 0 Export Table |

25[A  |ignore |0 0 0 0 0 0 0 0

2%[a  |ignore |0 0 0 0 0 0 0 0 Cer Tabie |

27]a [ignore |0 0 0 0 0 0 0 0

28[A |lgnore |0 0 0 0 0 0 0 0 |

2[A [lgnore |0 0 0 0 0 0 0 0

30[A  [lgnore |0 0 0 0 0 0 0 0

31|A Ignore 0 0 0 0 0 0 0 0

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 th e 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 approachensures tasks are executed efficiently accordingto predefined parameters and conditions, w hile
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
=
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1: Condition 0 is active.

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).
__|Accrpsfs Decrps/s
0 10 10
1 20 20
2 30 30
3 40 40
E 50 50
5 =] =11
=] 70 70
7 80 a0

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:

=
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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. Exe cution
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".

B rusmon 1avis mous L

CTL Reg of index:0

iitD-4:Next Index |Bit5 |Bit6  [Bit7 |Bit8:Next/Stop |Bit9:Cond 0 Bit10:Cond 1 |Bit11:And/Or |Bit12-13:MODE |Bi

dx [MODE [StartCond. [Pos inc Speed rpm |Delay ms _|Accidx |Decidx |CTLReg  |Loops |Rest Accps/s

Copy Row
Paste Row
MultAxis

0

Ignore
Tgnore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

I [ [

BEEEEEEE
Qﬁcalacala
EEEEREER
BEEEEREEE
EEEEEREEE
Slejelele|ele|e
EEEEEREER

o|v|o|u]|s|wlw]s
EEEE

0
0
0

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: 1/0 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 setto 1: I/O Position or 2:  I/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
Werite 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
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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.

E ﬁ ﬁw ﬁ
Index |5ub. |Name | A | Search || 20001F i 8earch.
2000 -
ooy o e | Index || sub. || Name || o @Type | | Attribute
2000 |24 |QEI0_Z POS | 200 |[ 1 || saAE0Operate |[ Unsigneds |[ RWL |
2000 |25 |QEI0_z POS_B Value Unit
2000 |26  |QEIO_Error 0 DEC

7 [M_an
gg ;8 Z__Mar?qele & #1  C §h2  ModBus Addr: |
2000 |29 SAE[0] Err_Cnt Help Information of:SAEQ Operate
2000 |2A PWM_SYNC_Error EE_READ_CMD 0
2000 |28 |ClearMT_SAE1 EE =
2000 [2C  [SAE[0].SentMute ERR%E-&&-E:SB
2000 (2D PHYORegAddr MULT CLR CMD 2
2000 |2  |PHYORegData £ REZ
2000 |2F  |PHY1RegAddr POS_READ_CMD 6
2000 [30  [PHY1RegData ﬁ%‘%ﬁaﬁhﬂg@ 7
2000 |31 |PHYRegControl The user can only write to 3, 4, 7.
2000 (32 BrakeResistorCTL
2000 (33 [LEDCTL
2000 [34 |AC_LOST_SUM
2000 |35 |AC_LOST Signal
2000 |36 |Z_Rise_Positive_Pos
2000 [37 |Z_Rise_Positive_PosB
2000 |38 Z_Rise_Negative_Pos
2000 |39  |Z Rise_Negative_PosB
2000 [3a |FCL_POS_L
2000 |38 |FCZ_Rise_Positive_Pos
annn s Er7? Dira Daritiva Dacl v

Then reboot the drive.
# X Servo Configurator

cHf BEC WAEED BHM IRT #EH 7 N\

20| -0 | @ 10/ i +| 6+ <ks |5 Bl el 25| Y

Zall [Fale [E@E ~ [ BF ] SAED gz |
SAEOHE(E Eal || FES[ &E | EEE" | BE |
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If other alarms occur, try writing "2" to parameter 1010 01 to restore factory settings and clear the alarms.

W Object Dictionary (3]
Index [Sub. |Name ~ | search || 101001 Search
1000 100 |Device Type [ Index [ sub. || Name | [ DataType | [ Attribute
1001 |00 Error_Register T =
1003 |00 |Error_Field_Num [(wow [[ o1 J[  store | [ Unsigneds2 | [ RWL |
1003 (01 NewestError Value | Unit
1005 [00  [synccos_D 2 | HEX
1006 |00 CAN_Sync_Period
1008 |00 Device_Name « 1 2  VodBus Addr: 0x0020 | 32
1009 |00 |Hardware Ver Help Information of:Store All
100A |00 Software_Ver Return Value 2: Indicates a storage task is being executed
100C |00 CAN_Node_Guard_Time Write 0x65766173 or 1 to store modified modules
100D |00 | CAN_Life_Time_Factor W. :

1010 X 786D6872 to initialize and store verification data e ——
Write 2 to restore the entire device to factory settings (excluding verification data)

1010 (02 Store Comm Related Rilgite 3 to restore 1/0 and communication modules to factory settings

1010 |03 Store APP related Write 4 to ri - = . -

1010 |04 Reboot MCU Write 5 to reset control and motor parameters for Axis 2
Write 6 to reset control and motor parameters for Axis 3

d0iL 108 Reset whole devie Write 7 to reset control and motor parameters for Axis 4

1011 |02 Reset Communication Write 8 to reset control parameters for Axis 1

1011 |03 Reset Application \Write 9 to reset control parameters for Axis 2

1014 |00 CAN_EMCY_ID Write A to reset control parameters for Axis 3

1017 [00 | CAN_Heartbeat Time it i gu";{’:’e':;’g’s"‘m's for Axis 4

1400 (01 RPDO1 COBID

1400 (02 RPDO1 TransType

1401 |01 RPDO1 COBID

1401 (02 RPDO1 TransType

1402 |01 RPDO1 COBID

1402 (02 RPDO1 TransType

14n? n1 DDNNY 1 FORTN hd

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

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: 2417) — Write 131072 to 6092-01h.
8,388,608 pulses/rev (23-bit: 223) — Write 8388608 to 6092-01h.

revolution.

I

0 |609101 |uint32 |GearInResolution 1| DEC

1 [609102 |uint32 |GearQutBasolution R
2 |609201 |usE32 |FEED 10000{PUL

3  |609202 |uint32 |ShartResomToN T

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
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inication Driver Motor Tools Help

i K

Basic Operation
Control Loops
Digital 10 Functions
Control Modes
Object Dictionary

%IWIJOg %)
b

>

CommutationSearch

Pulse Train Mode

I

Driver Configuration Analog Speed Mode L st e IE@
s INUM|Index | Type |Name Value|Unit
ECAN Configuration > Analt?g Torque Mode b (401053 [untie (Inerto foto 20| DEC
Scope Homing Mode 1 [401054 [uint32_|Kioad 10465|DEC
Advanced Tuner Auto Tuning 2 1401055 |uint8 | StiffNess 15|DEC
Error Display Homing Definiti 3 401056 |uint8 | UsesStiffess 0|DEC
) . 4 320015 |uint8 Inerta_Measure 0|DEC
Error History Position Table Mode 5 320000 [ints SGanResult o[ DEC
Driver Properties 6 [300227 [uint32 |Kvp[4] 817|DEC
e 7 |300228 [uint16 |Kvi[4] 22[DEC
8 |300229 |uintl6 [K_FR[4] 256|DEC
9 40101C |uintl6 | Torque_LPF_BW 279.00|Hz
10 |320016 |uint8 Inertia_Mea_MoveDist 0.30{Round
11 |310026 |uintl6 |Load_Inertia 0|DEC
12 1310027 |uintl6 |Inertia_Ratio 0|DEC
13 |310028 |int32  [KLoad 0|DEC
14 401061 |uintB | OLSets 01)HEX
15 |320017 |uint32 | OnlineKLoad 0|DEC
16 |320018 |uintl6 | OnlineXCoefP 0|DEC
17 |320019 |uint16 |OnlineXCoefP 0|DEC
18 |32001F |int16 |IqFrP 0|DEC
19 |320025 |int16 |IgFrN 0|DEC
20 |320026 |uint16 |OnlineloadInertia 0|DEC
21 [320027 |int16 | OnlinelnertiaRatio 0] DEC

Auto-tuning primarily involves setting two parameters: Stiffness Level and Inertia Identification. By default, the Stiffness Level
is used. When initiating Inertia Identification, the corresponding Stiffness Level will be automatically matched —for most

applications, this auto-matched value is usually suitable.

@& AutoTuning

NUM ]gﬂg} | Iype ||ﬂmg Ei”ﬂl”"ﬁ
0 401053 |uintl6 |Inertia_Ratio 10|DEC
1 oS St S et i PR o=
2 |401055 |uint8 |StiffNess 15|DEC
3 401056 Luint8  llcoStiffilace LIDEC
4 320015 |uint8 |Inertia_Measure 1 DEC
5 T ST frree— 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) 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).
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First, attempt to configure the speed loop parameters to enhance speed loop response.

Driver Motor Tools Help

{ Basic Operation Hlmnl 1nn‘ ..l
= Control Loops > Position Loop
Digital 10 Functions Velocity Loop
Control Modes > Current Loop
Object Dictionary
Driver Configuration i Velocity Loop E
ECAN Configuration > NUM|Index [Type |Name Value| Unit A
erro 0 60FF00 |int32 Target_Velocity60FF 0|PUL/s
1 |30022F [int32_ | Target_VelocityRPM 0.00[rpm
Advanced Tuner 2 |608300 |uint32 | ProfileAcc6083 1000000|PUL/ss
Error Display 3 |300228 |int16 |ProfieAcc 100.00| rps/s
T 4 |608400 yint32 ProfileDec6084 1000000 PUL/ss
X . 5 [30022C|int16 _|ProfileDec 100.00| rps/s
LT s 6 606800 [int32 | Vel Demand6068 0[PUL/s
Load Firmware 7 |30020D[int32  |Vel Demand_Inner 0.00|rpm
8 606C00 |int32 Vel_Actual606C -80|PUL/s
9 |30020F [int32  |Vel Actual -0.98|rpm
10 [300210 |int32 | Speed Error 0.00] rpm
11 300212 |int32 KvpOut 0.00|Ap
12 300213 |int32 KviQut 0.00|Ap
13 |300216 |int32  [KvpiOut2Curr 0.00|Ap
14 |30021B |int32 dRoot -3.66[rpm
15 |300201 |int32 Kvp[0] 2000]DEC
16 300205 |uintl6 |Kvi(0] 12| DEC
17 |40101D |uint16 [SpeedFB_LPF_BW 300.00{Hz
18 (300226 |uint8 Speed_Fb_Source 2| DEC
19 (402401 |uint32 [Kvp[0] 2000§ DEC
20 [402501 |uintl6 |Kvi[0] 12|DEC
21 (402301 |uint16 |K_FR[0] 256| DEC
22 140101C juintl6 |Torgue LPF_BW 279.00{Hz
23 [40101E |int16  |Kvi_Limit_A[0] 9.90|Ap
24 1401016 |uint8 Speed_Mode_CMD_Sr¢ 0| DEC
25 |40104D uint8 GainSwitchTag 1| DEC
26 [310005 |uint8 | Gain_Select 4| DEC
27 |300230 |uint16 |MaxProfileSpeedRpm 3500.00|rpm v

Initially set the speed loop integral gain (Ki,402501) to a relatively small value, such as 2. Then gradually increase the sp eed 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 [uint16 |SpeedFB_LPF_BW 300.00|Hz
18 [300226 [uint8 |Speed Fb_Source 2|DEC
19 [402401 [uint32 [Kvp[0] 2000{ DEC
20 1402501 luyint16 A Kyviln] 121 NOEC
21 [402301 [uint16 [K_FR[0] 256|DEC
22 [40101C |uint16 |Torque LPF BW 279.00|Hz
23 |40101E [int16  [Kvi Limit_A[0] 9.90| Ap
24 401016 [uint8 |Speed_Mode_CMD_Sr 0|DEC
25 [40104Dluint8  [GainSwitchTaa 1|DEC

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.

1 401054 |uint32 |Kload 10465|DEC
2 |401055 |uint8 |StiffNess 19{DEC
3 |401056 |uint8 |UseStiffNess 1{DEC
4 320015 |uint8 Inertia_Measure 0|DEC
6 |300227 |uint32 |Kvp[4] 1839|DEC
7 |300228 |uintle |Kvi[4] 30|DEC
8 |300229 |uintl6 K_FR[4] 256|DEC
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Once the speed loop gains (Kp/Ki) are properly tuned, proceed to configure the position loop parameters for optimal motion

control performance.

reet

n | Driver Motor Tools Help

\  Basic Operation Bl e 100l @]
= Control Loops > Position Loop

Digital 10 Functions Velocity Loop

Control Modes » Current Loop

Object Dictionary

Driver Configuration @

ECAN Configuration » W Position Loop E]

Scope NUM|Index [Type |Name Value| Unit

Advanced Tuncr 0 [300301 |uint32 [Kpp[0] 50309|DEC
1 300309 |int32 Pos_Error 0[DEC

Error Display 2 |30030A[int32_ [KppOut 0.00[rpm

Error Hislory 3 |60F400 |int32 |Pos_Error60F4 o[PuL

Driver Properties 4 402001 |uintl6 |KppBW[0] 7.64|Hz
5 606500 |uint32 |FollowErmWindow6065 50000(PUL

Load Firmware 6 300316 |unt32 |FolowErmWindow 655360 DEC
7 606600 |uintl6 |FollowErrTWindow 10.00{ms
8 606700 |uint32 |PositionWindow6067 10|PUL
0 |30001C|int16 [eAnglex 467 |DEC
10 |606800 |uintl6 |PositionTWindow 15.00|ms
11 [40102C [uintl6 |[Pos Cmd_FT Coef LP 1|DEC
12 [40102D |uint16 |Pos_Cmd_FT_Coef M 1|DEC
13 |40101F |int16 | VelFF_Permilage 100 %o
14 401020 |inti6 VelFF_Filter BW 100.00|Hz
15 |40104D |uint8 GainSwitchTag 1|DEC
16 (310005 |uint8 Gain_Select 4|DEC
17 300230 |uintl6 |MaxProfieSpeedRpm 3500.00{rpm
18 |30022A |uintl6 |ProfieSpeedRpm 199.00{rpm
19 [30022B |int16 | ProfileAcc 100.00{rps/s
20 |30022C |intl6  |ProfieDec 100.00| rps/s
21 |60C500 |uint32 |ProfieAccMax60CS 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.

Sampling Period Configuration:

Scope
Zoom Depth:0;Timé Grid:93800uS 1
Scope Mode:Import.Switch to Normal mode press Here
e e
139500 399200 538800 798400 (us)
Sample Time2ms CH cH Object Value Unit Hide [~ Small Scale Y Offset Auto —Cursors
[T N8 samples i [ [l|sreeorem 15| 19600 [pm <] [s.0e+0 11 [Fro1s | [ (XT[X2)[$] secH
rpsoretporel ] + FHIG 2o o o sJv hwe | fpommwe 1o | VAY2) | fou =
= =] * B[ enandeoss ] > 3357 [pug v [eoevo d 1 [Fe7m00 M | 25:5;0 5] 7::,)“0 { w‘lxam Jm‘:
Trig Level 2] ¢ ¥ Mposactiworo e 7] 5] oec = [soeso 1[4 2| | 7] df_ Unit
m"rpm—z Start | Reread | E’-'Dﬂftl I"'IDUTtll- single 226.48 -23.48 | 249.960 | rpm
Sample Time2ms 32| CH CH Object Value
N8 Samples | 500| !  M[seeeoRem  ~[>| 197.00
Trig Source Trig 00 1 W CMD_DELTA dlﬂ 0.14
SPEEDRPM v|] 1 ™ El|vel_pemandsoss v ﬂ 33458
Trig Level > ¥ & [PosActul.worD .Lc +] >]
5.00 |rpm j Start | Reread | Export | Imgp

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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Index |Sub, |Name ~ | search || delta Search

(3300 ‘

E N ey Index || swb. || Name | [ pataType | [ Attibute

3200 37 |Commutate_State 3200 |[ 35 |[ cwopETA [ Integer32 [[ AL

3200 |38 |OniineSpeedrt Value | Unit

3200 |39 [OnlineAcchow 0 ] DEC

3200 [3A _|OnlineAccPF

3200 | |OninelqlPF @ g1 C g2 VodBus Addr: I

3200 |3C  |OnlineMAFSumlq Help Information of:CMD_DELTA B

3200 |30 |OnlineMAFSumAcc

3200 |3 |OnlineMAFIg

3200 |3F |OnlineMAFAcc

3200 (40 OnlineSpeedFtCompare

3200 (41 OnlineAccCompare

3200 |42 |OninelS_PointerP

3200 |43 |OnineValidCount?

3200 |44 |OninelS_PointerN

3200 |45 |OnineValidCountN

3200 |46 ResonanceState

3200 |47 |ResonanceFreql

3200 |48 |NotchKa

3200 |48 |Notchkb

3200 [4A |Notchkc

3200 |48 |Notchkd

6007 |00 |DS402.AborConnectOPT

603F |00 |DS402.Eror_Code

6040 |00 |DS402.Control_Word 399200

znai lnn NCAN? Crakwe WWard R Value Unit
[~ M8 Samples 1 [ |speeorem ~1>] feroo [rpm
TigsourceTrigoffse] 100 1 Hlfowopeta [7I[>] fo Joec

|sPeeDRPM

-] 1 ¥ [ |vel_Demande0ss

Trig Level =]
o ]

¥ 4 |PosActul. WORD.L

-] >|
-1 >|

Start | Reread

e

Pos_error is the difference between the commanded position (planned value) and the actual position, reflecting the system's tracking

10UV
g] CH CH Object
o] ! W M[perem  ~]>| ¢
Nul
oof IR 7 ADCBUF_Curr[0]
Z| 1 ¥ Hlig
ﬂ - gxc_Q_cm
PosActul. WORD.Lo
~| SYvel Demand6068 Expor

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.

Zosom Depthed
Scope Mode-Homal

I
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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
other parameters of the servo drive to achieve ideal operating results.
Below are waveform comparisons for different parameter settings.

Kpp: Position Loop Bandwidth Kvp: Speed Loop Proportional Gain Kvi: Speed Loop Integral Gain

VAf: Velocity Feedforward Tff: Torque Feedforward VBW:ActualVelocityLoopBandwidth
VFBF:VelocityFeedbackFilter Bandwidth TCMDF: Torque Command Filter Bandwidth

SRATERER: 0. B4 IS 51150uS
FERER R
S N
102300 204600 306900 409200 fus)
Kpp=4Hz Kvp=43 Kvi=1
V=0 Tff=0 TCMDF=500Hz
VFBF=500Hz VBW=79Hz Inertia Ratio=1.03
SRR 0. S 511505
FREMEE ER
._‘.\‘\‘ )
102300 204600 306200 409200 (us)
Kpp=20Hz Kvp=43 Kvi=1
V{=0 Tf=0 TCMDF=500Hz
VFBF=500Hz VBW=79Hz Inertia Ratio=1.03
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SRR 0 RS iERE 51160
bt ey

0. 5639049341 § 175699345

Vi
/ N\
b\
Mm“;_——___/// — — 115151
102300 204600 306900 409200 (us)
Kpp=30Hz Kvp=43 Kvi=1
V=0 T=0 TCMDF=500Hz
VFBF=500Hz VBW=79Hz Inertia Ratio=1.03

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:

Yes

Satisfied?

Vibration Ixﬂn'biting] -

=
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Start The system supports inertia
\ J identification initiation either
through the host controller or
‘ , ) drive panel. Upon completion,
Tnertia Identification| ---------------------- the system will automatically
\ J configure appropriate stiffness
parameters based on the
; A \ identified mertia.
Execute Stffness | e r L s
Atonet efer to the Auto-Tuning
S section for details
Satisfied?
No
[ Manual Gain ] ..................... Refer to the Manual Gain
Adjustment 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
2 Rigidity Adjustment Adjust control loopbasedoninertia and rigidity table
Control Loop First speed loop, then position loop, finding the
Gain balance point between response and stability
Mar}ual Gain Loop Filter Improve vibration, noise, and smoothness of motion
Adjustment
i i Feedforward and Optimize tracking capabilit
3 (]‘)1§al.)lmg the Filtering gcap ¥ 6.3 Manual Gain Adjustment
rigidity level
function is PDFF Change speed loop structu.rt.e, improve positioning
required) capability
Motion Optimi tart/st rf
Compensation ptimizes start/stop performance
Mechanical
s Vit{rgtihon 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
Inertiaratio is akey parameter ofthe servo system, whose role spans the entire process from mechanical designto 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
» Ifthe drive's speed loop gain and load inertia ratio do not match, the motor's acceleration/deceleration may not meet requir ements,
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.
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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 ?¢  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 " V+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. Ifitis -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 amplltpde too small 0 RO
-2: Current amplitude too small
-3: Inertiaratio exceeding 25 times
-4: Inertiaratio 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-cn? 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 ? 8;’6“‘” 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 willupdate the results. Enable online inertia identification by setting Bit0 of Real -time Function Settings (Pr6.17
or4010h-61h)to 1 (defaultis 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 adjustmentare notsuitable for situations with drastic inertia changes or exce ssive 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
P6.17 | 4010h-61h Rea?—time Function Bit2: Friction compensation source | RW Immediate
Settings 0: User set
1: Online detection result
Bit3: Enable online gainadjustment
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
Pr6.12 | 3002h-29h | Speed Loop KFR4 0-256 RO
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6.2.3 Rigidity Adjustment

Servo rigidity refers to the servo drive's ability to eliminate error disturbances. Higher rigidity means faster drive respon se 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
L 0: Do not use )
Pr6.02 | 4010h-56h | Use Rigidity Level LU 1 RW Immediate
. Use
‘;7//%/
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6.3 Manual Gain Adjustment

% 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:

8192 J, . pi2 Fbw ADCRES \ 2
kvpx = driver , where kvpx is the internal speed loop gain
1 Max kt Encoder

driver

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 ban dwidth 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-0Dh)". 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.
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
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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 L oop
Integral Gain 0".
»  "Speed Loop Integral Gain 0" should be set to a minimum of 1
II. 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 ove rshoot
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.
II1. 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. Ifitis actually higher than 994 Hz, the filtering functionbecomes
inValidation.
The ordercan be selected via "Torque Filter Selection (Pr1.12,4010h-24h)". A first-order filter attenuatesnoise 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. Ifthe load inertia ratio is unknown, 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)
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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 setto 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
convertit 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:

e 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 outputa grad ually

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

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
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(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

Prl.19 | 4010h-4Ch |  Gain Switching Mode 2: Switch when position 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

Prl.51 | 4010h-75n | G4in Switching Positioning 2000 EncoderUnit | 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, supportingup to 1k Hz

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 me nu 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:

Start

Servo
OFF

Open
mechanical
characteristic
analysis
interface

Set
excitation

current >

amplitude
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& Advanced Tuner

Set excitation

Waveform display and

current amplitude

Set start frequency, end

~ Settings frequency, and step size |l Eactor
Stimulate Current
From To t order LPF LI | koo [
[+ |60 E

Mechanical characteristic analysis
can only be enabled after checking

Nopstart J g
Load s] Execute mechanical Simulation

™ Unlock

Mechanical characteristic |----

hide

analysis

I G ot

[~ Filter2 [V Phase Plot

Increase gain scale if waveform
display is incomplete

% Note:

© To avoid excessive vibration during testing, the excitation current amplitude should not be set too high during the firstimplementation, generally

within the range 0f300-600;

® 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 sign al 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.

Nearresonance frequencies, the speed closed-loop gaincan become extremely high, leadingto 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 the host computer. As shown

in the figure below

1601706090100

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:

Characteristic

Mechanical T Mechanical Resonance Frequency
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When resonance suppression is not used, the speed closed-loop frequency characteristic is as follows:

iﬁ 14 EE 7 BIg N EZU §3U iﬂU §5U ‘GU‘?U.BUEBU:IUU EZUU
As seen from the figure, the system is close to positive feedback and is uncontrollable.

If a notch filter is used:

140 160 160 170.E0I80100

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. Setthe servo to the OFF state, open the oscilloscope functionin the debu gging 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.

=

Simphoenix



Chapter 6 Adjustment 83
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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 measurethe vibration frequency. The trial and error method can also be used to gradually testthe actual s uppression

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 atthe load end when vibration occurs, and the measured end vibr ation frequency
(in 0.1Hz units) is directly written to this parameter
*  "Vibration Suppression Intensity" determines the attenuation capability of the ""Vibration Suppression Frequency' componentin the command,

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

Before vibration
suppression
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Chapter 7 EtherCAT Communication
7.1 EtherCAT Overview

EtherCAT is 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 1/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 1/O layer:

e No need for any lower-level sub-buses

e No gateway delays

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

e 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 1 us

Refresh time:

® 30us to process 1000 digital /O

® 100 ps to process 100 servo axes

7.1.1 EtherCAT Specifications

Item Specifications
Applicable standards | IEC 61800-7 CiA402 Drive Profile, IEC 61158 Typel2
Transmission 100BASE-TX (IEEE802.3)
Protocol
Interfaces RJ45x2 (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 FMMUL: 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 | *eceee
OxgsAd - T - \\\\\
e “10byte Max 1486byt§\2byt\g\
| Sub-message header | Data | WKC|
Abyte  1byte  4byte  11bit 4bit 1oit  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 theEtherCAT data area, i.e., the sumofall
Length datagram lengths
0x0001: EtherCAT DLPDU
EtherC%:FpI:eader: 0x0004: Network Variable

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.
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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 slav e 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 mapsthe master's 32-bit, 4G-sized "data logical address" to the slave ESC's "
is performed by the FMMU within the slave's ESC chip.

FMMU (Fieldbus Memory Management Units)

physicalspace". This mapping function

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:

o Start address of logical address

e Data length (calculated by number of bytes spanned)

o Start bit of logical address

o End bit of logical address

o Start address of slave physical address

o Start bit of slave physical address

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

e Enable

Logical addressing has the following characteristics:

o Logical 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 slav e 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
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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 (HI464L)
[
| (IP)l '(PI) |

Pre-Operational (Fliz{T)

| (PS)l '(SP)

i

(SI)

(Ol)
J Safe-Operational (Z4iz{T)

(OP)
(SO)I |(08)

Operational (izf7)

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(T)

* Mailbox not communicable state
* Process data not communicable state

Init to Pre-Op
{P)

* 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
(89)

« 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 d rive

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 notused. 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 fpplication
State ayer
i " DS 402)
Machine ﬁ(ﬁﬁﬁ%;@% PDOHg%gj‘ (
SDO

s L 5 2

‘ Register ‘ ‘ Mailbox Communication ‘ FrOCOSS Data ObJCCt‘
Data Link
| FMmu2 | [FMMUO ] [ FMMU 1 | Layer
‘ SyncMan 0 HSyncMan 1 ‘ (EtherCAT)
‘ PHY Physical
Layer
(Ethernet)

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 datacommunication in the EtherCAT protocolis 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 dataheaderincludes an address field, allowing the master to resend mailbox data. Mailbox data communicationis 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 follo wing

describes master-slave mailbox communication.
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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 success ful.
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.

e 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 bitusing 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 §-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 o L 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
Type 2: EoE (Ethernet over EtherCAT)
=3 (CoE) 3: CoE (CANopen application protocol based on EtherCAT)
4: FoE (File over EtherCAT)
5: SoE (Servo drive profile compliant with IEC 6 1800-7-204 standard)

Sequence number used for repetition detection, increments by 1 for
each new mailbox service

PDO No. PDO sequence number when sending PDO
CoE Service Type:

Counter

: Emergency event information
: SDO request

: SDO response

: TxPDO

: RxPDO

: Remote TxPDO send request

Command
Type

: Remote RxPDO send request

(e BN e Y D L

: SDO information

Note: In CD300E series drives, only SDOrequestand 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.

=

Simphoenix



90 Chapter 7 EtherCAT Communication

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

1600h:RPDO 1
___w»~1601h:RPDO 2

SM2 Configuration

1C12h
1602h:RPDO 3
SM Configuration 1603h:RPDO 4
1C00h
SM2:RPDO TPDO
SM3:TPDO 1A0Ch:TPDO 1

1A01h:TPDO 2

1A02h:TPDO 3
1A03h:TPDO 4

SM3 Configuration
1C13h

%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, itis 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:

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

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

III. 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 supportvariable PDO mapping. There are 4 groups of RPDO mappings and 4 groupsof TPDO mappings in the objectdictionary.
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
Mapped Sub-index of Ogjgehc‘t ;isigtth
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-OFFFh

Data type description

1000h-1FFFh

CoE communication object

2000h-5FFFh

Manufacturer-defined object

6000h-9FFFh

Profile-defined object

A000h-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 O
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

Defaultconfiguration forthe 1stPDO mapping group, generally used for Cyclic Synchronous Position (CSP) mode and probe func tion.

Index | Sub-index Default Value Description
00h 0004h 4 mapped objects
01h 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
01lh 603F0010h Error code (603Fh), 16-bit length
02h 60410010h Status word (604 1h), 16-bit length
LAOOR 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 125pus, 250us, 500us, 1ms, 2ms, 4ms, 8ms. A smaller communication cycle means
fasterresponse. In DC Synchronous mode, the drive acts as a slave and needs to synchronize with the controller's communicati oncycle.
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
o 0: Free Run mode
Olh Synchronization Mode
1C32 2: DC Synchronous mode
(SM 2) 02h Communication Cycle 125ps,250us, 500us, 1ms, 2ms, 4ms, 8ms
05h Minimum Communication Cycle 125us
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

I. XML Description File Loading

Go to the official website of Simphoenix Electric www.simphoenix.com.cnto 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.

I1. 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 I/O tab, right-click Devices, and click Scan.
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i o e e

v o e | e T e e

Solution Explorer v I x
QE-|o-alp-=
Search Solution Explorer (Ctrl+;) P~

] Solution 'TwinCAT Project20' (1 project)
4 ol TWinCAT Project20
b @l SYSTEM
= MmoTION

[od PLC

(& SAFETY

M C++

2] vision

& ANALYTICS
4 [F o

25 o T Add New Item... Ins
‘0 Add Existing Item... Shift+Alt+A
Rename

Add New Folder...

Export EAP Config File
\ Scan
Paste Cirl+V

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: Mot all types of devices can be found automatically

i U

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

=(Y) &(N)

Next, it asks if you want to automatically add axis configuration templates in MOTION. Here, select NC and click OK to auto -add;

EtherCAT drive(s) added >

Append linked axis to: (@ MNC- Configuration Ok
() CMNC - Configuration

Cancel
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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 — Axes], 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 Coupling Compensation

- Link Te fO... Drive 1 (Simphoenix CD200) ‘
Link To PLC... ‘
Ais Type: CANopen DS402/Profile MDP 742 (e.g. EtherCAT Cof Drive) -

Unit:

Pasition:  [Jpm [ Modulo

Velocity: [l mm/min

Result
Position: Velocity: Acceleration: Jerk:

mm [manzs mm/sz | mss

Axis Cycle Time / Access Divider
Divider: [1 2| cydeTime(ms): 4000

Modulo: 0 :

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

L P —
General NC-Encoder Parameter Time Compensation  Onfine
Parameter Offfine Value Ol Value T | Uniit -
- Encoder Evalustion:
Irewvert Encoder Cownting Direction FALSE | rais ]
Cealing Factor Mumsarator FmmiIne
Scaling Factor Denominator (default: 1.0) 10 F
Paosition Bias 00 F mm
Modulo Factor (=.g. 2360007 26000 F mm
Tolzrance Window for Moduls Start 00 F mm
Emcodar hask (mesimum encoder vabue] CoFFFFFFFF D
Ercodar Sub Mask (sbsoluts range maximom _ (e000FFFFF ]
Referance System IMCREMENTAL ‘l M E
= Limit Switches:
Soft Position Limit Minimam Monitoring FALSE = Faus ]
Minimum Position 00 F mm
Soft Position Limit Maximuwm kMonitoring FALSE = Fais ]
Masimum Position 00 F mm
+  Filter: e

ScalingFactor Numerator _ Displacement per Revolution

ScalingFactor = =
catingractor 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 correspondto one

revolution of the motor. Depending on the selected displacement unit, the value of the Scaling Factor numerator needs to be m odified.
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For example, ifthe displacementunitis "mm", it's generally setthatone revolution ofthe motor corresponds to 60mm ofthe movement.
In this case, 1mm/s corresponds to 11/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 posi tion
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.

+ Manual Motion and Homing:
+ Fast Axis Stop:
+ Limit Switches
Pasition Lag Monitoring FALSE = B
Maximum Position Lag Valus 360.0 Fomm
Maximum Position Lag Filter Time 202 Fos
Position Range Monitoring FALSE -] B
Position Range Window 5.0 F mm
Target Position Monitoring FALSE | B
AT PRI & Fomm
Target Position Manitaring Time 0.02 Fos
In-Target Alarm FALSE = [
In-Target Timeout 50 Fs
Motion Monitoring FALSE | B
Motion Monitoring Window a1 Fomm
Motion Monitoring Time a5 F s
'
P ——

Expand Al Collapse All SelectAll

c. Related Speed Setting

General Settings Parameter Dynamics Online Functions Coupling Compensation

e 8
- Maximum Dynamics:
Reference Velocity 2200.0 F|mm/s
Maximum Velocity 2000.0 F|mm/s
Maximum Acceleration 15000.0 F mm/s2
Maximum Deceleration 15000.0 F | mm/s2
+ Default Dynamics:
- Manual Motion and Homing:
Homing Velocity (towards plc cam) ~ 30.0 F mm/s
Homing Velocity (off plc cam) 20.0 F mm/s
Manual Velocity (Fast) 600.0 F mm/s
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)’ j E
Fast Acceleration (optional) 0.0 F mm/s2

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 le ss
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 configurationto download
all parameters. (Some parameters may notbe directly downloadable and will prompta message box; configurationactivatio nis 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 Axis1 — 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.

BEER (vincal Projectin + x

General Setlings Parameter Dynamics Online Functions Coupling Compensation

EERs ERFEER(Crl)

) ReF TwinCAT Project! 1°(1 ATEE)

4 Gl TwincAT Project11
bl sysTEm
4 & MoTion
4 @ NC-Task 1 SAF
(81 NC-Task 1 5VB
%8 Image

[ Tabes

[tink o vo.. |

Link To PLC...

Tyem
(=g
B

B Select /O Bow/Terminal (Axis 1)

Hame
rone)
Do |

Gommarn

Ful Nama

@] objects
4 S Axes
b Axic
[
| saFeTy
i s+
(@] vision
|l AnaLYTics
=
4 ¥ Devices < z
4 5 Deviee 3 EthercaT)
2 image
¥ Image-Info —
2 syncunits
Inputs
W Outputs
B InfoData

- O wRE
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') NC-Task 1 SAF - Device 3 (EtherCAT) 1
@’ NC-Task 1 SAF - Device 3 (EtherCAT) Info

T Drive 1 (Simphoenix CD200) L =0 O EBM) Clear

Expanding the variables in I/O Devices, you can see that the variables under the drive are already linked. Right-click one ofthe 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 throughthese variables. Drive data isread 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, dire ctly click
ALL to enable the axis, which automatically sets the speed ratio to 100%.

General Settings Parameter Dynamics Online Functions Coupling Compensation

N

00000‘ Setpoint Position: mm]

0.0000
Lag Distance (min/max): 'mm] Actual Velocity: [mmy/s] Setpeint Velocity:  [mm/s]
‘ 0.0000 (0.000, 0.000)‘ | o.oooo| | o.oooo‘
Override: [%] Total/ Control Qutput:  [%] Error:
‘ 0.0000 %‘ | 0.00/ 0.00 %| | 0 (OxO)‘
Status (log.) Status (phys.) Enabling
[Ready NOT Movin Set Enabling % troller Set
[ calibrated [IMoving Fw d Fw
[1Has Job [IMoving Bw| [ contraller d Bw
0K
G romete [ oc ]
Controller Kv-Factor: [mm [/ Faed Bw Cancel [mm/s]
‘ 1 Crverride [%]: l
. 100] Al
Target Position: [mm/s]
[o o |

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 FS5, the

motor will move from position 0 to 10000, which is absolute position positioning, and F6 can be used to stop during positioning.
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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 ax is cannot
continue to move. F9 is the origin finding button. After pressing F9, the axis position will become 99999... and move slo wly. 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 ofthe encoder will be the current position. In the Functions — Start Mode menu, the re 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 Dynamics Online  Functions Coupling Compensation

0.0000 Setpoint Pasitien:  mm)
‘ N 00000
Extended Start
Start Mode: Absolute Start
Target Positicn: ) tog
E Relative e
Target Velacity: Endless + [mm/z]
[ Acceteration :"1:::; [mm/s2]
[ beceleration Moduls shortest way | [mm/s2] e )
Modulo phus diract. X fest Time: L
mEEL Mok mins direct. | [mm/e3) R
- g |
Raw Drive Outpat Jog -
Cutput Mode: * Start
+01
Crutput Yahes + 0 %]
set Actual Position ffam
Absolute ~ -0 st
-0.m
et Target Position -0.00
Frem ; Reversing Sequence e

Start/Stop Sequence
Walo Step Saquence

Sirws Sequence (Bode)
# Sirws Oscillation

7.4.2 CD300E with Trio Controller Operation Case
Below, taking Trio MC4AN-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

1. 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:

e - o x| ]9 [
- - ] .
v i wn
¥ Etharmet il 15206800000 -
- o) (23 MR, TUERANERY: © @, =N, SRR
2 ' EnARE AN L
=T,
bl
uss B o meed e i
- 1 4 IF b
§ e 182,08, 0, W
o
FEERT FRRHU R
1w - ] R
&R | [ wenwmm || i g .
@ P DS B
| maowmEmm:
7 ONS A
Of=rricEaly R
1
IWCEERMETE LM FEIRm 1 J

Manually set the IP address for the computer's IPv4 protocol, ensuring that the computer's IP address and the drive are on th e same
network segment. The controller should select IPport23. After ensuring consistency, click Apply and Connectto complete co ntroller-
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 ide ntify

the controller model) — Select (select project template, save location, and name) — Confirm to complete new project creation. as
shown in the figure below:

£ EETamm - o =
HREE:
. B3
e ] 'r
. , ' MM ECAT
- TS Template 1.54
Frimt
T This femolate contads TR pantage ang' adoanal’ =
Bea b havw Tz Teach Seodent woking,

I ATTENTIONS ROBIT DERNITIONS i5 40 srample of
Srara oot e damonatn

o nat B rebot
Pacameters, Mool ROBIT, DEFM TGS do sud your
machine

TEm ][ W

Then add the program, steps as follows: click File/Program — New (or directly double-click the project on the left)
ﬁ Motion Perfect v5.4.5
IE B8 B8 =R YHEs S\EhEilr I8
. %-82 P

MC4N ECAT (P902) v2.0294
WS OK | Snpssisg

MEFEO

O @ mmms W eres

P4 [} Project: ceshi

W Rh— MRS

L% mE
i I % EtherCAT (J&fE0)

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:

Elmrwrenzs o x
[ Trio BASIC
[C] LIBRARY
[]FILES
[] CONFIG
] rOBOTICS
] ALARM
[]cam
mE
[]IEC 61131-3
[ packaging MEBABASICER
i SRS
8 MEBAE T
Binary File
4 [ cAM
CAM g5
4 =] HMngit
HMIEE
4 (@ IEC 61131-3(F5
i EEE
fE
b bR
Eelae
4 @ IEC 61131-3F
i EEEE
]
=
=i o
g [&- -]
= ]
EHREEES
[ B
4
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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:

] ametrecaTEmE. - o =
MCAN BOAT (PROZ) 20284

et Ok [ Sreeem |

e 0K Are
Oz §az=s Wo
a []) Project 1012

2 EC EXTEND

PuE?

* EherCAT (WEE0)

B 0064 Sarime Saniiie
I DX Multide

"] P11 1 e AL Dirion

B PI Daral Coupher
R P67 4 Thermoesupie o

e System 151 0501

L 'E FAT) 3 e Srepper Cuaput 000001 T c:llﬁl’\n':l o u-:wrm:lsl_u'mm.m
[ BHBA
Ean
[F=ros | [ »m
J el therCATER . _ o =

0500000001 TRIC_DX4_V1.07_COMBO. sl

1 1 L Multiods (00000044 DXS_ECAT XML VDE20ml
i 8| P33 1 Axls AC Drive 0400000001 TrioP3S3FSD_0p1 xmi
% P36 EtherCAT Caupler (00000001 Tria_EtherCAT Flexslice_System _£51 0501 18.0md

{88 P367 4 Thermacauple Input 0000002 F367_TC_esi_201203xml
= P37 4 Thermacauple Input, 4 Digital Output (k00000002 P367_TC_esi_210511.xml

= P367 4 Thermocouple Input, 4 Digital Output Ox00000002 P36T_TC_esi_210430.xm|

= P368 4 RTD input, 4 Digital Output (00000001 F368 RTD esi 210601 ml
" P370 SWITCH 16 Ox00000001 Trio_EtherCAT Flexslice_System_ES| 05011Bxmd
% pa7i DOUT 16 PNP (00000001 Tria_EtherCAT Flexslice_System _£51 0501 18.0md
™ P3T2DIN 16 PNP 000000001 Trio_EtherCAT Flexslice_System ES| 050118.xml
8| P75 3 Axes Stepper Output (00000001 Tria_EtherCAT Flexslice_System _£51 0501 18.0md
"] P375 3 Axes Stepper Cutput 0500000004 Trio_EtherCAT Flexslice_System £5| 050118l
] % Pa7s DOUT 16 NPM (00000001 Tria_EtherCAT Flexslice_System _£51 0501 18.0md
{ ™ P377 DIN 16 NP 0400000001 Trio_EtherCAT Flexslice System E5) 0501 18.0m
™ pazRACMITA ChallOOONT. Trin Fthert AT Elavclics Suctmm E21 050118 wml
HOTHERA..
msme
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ZE Gl therCATERI R - 0 x
[hatdcs
ERERET
Frifs (i
C0A0_TAXIS V00, rey. Cx00010007 ~
- g
[+
ok B D300 1AXIE VD0
e Shmphoenis
WIC Cood0200402
FREE  won3onng
[ ReTR: | 000010001
Ll SERVO
seny:  [FOSTITON -
o Noae
BERDO :05"":“ ODE, TARGET_POS, TOUCH_PROGE_FUNCTION e
e
THRDO 12,“ TUAL_CTRL MODE, ACTUAL POS, TOUCH_PROBE STATUS, TOUCH_ PR -
[ el open Loop Spead
Encoder iput
mEm
| cmm || e= |[ =m
At this point, you can view the slave status via the navigation bar EtherCAT:
MC4N ECAT (P902) v2.0294 ¢+ BEARBIOCH™
RS OK | SRR EtherCATIZ&E@E&L10, H1H1
F4: 0K RO PRI EtherCATIER
S N _ f® o
Oawer @ emes WerEs | B = oz o
4 [ Project: ceshi et 1
[6] MC_CONFIG » 11 1 v g“ COEBM | o smpe
<] EC_EXTEND
b @ o R —
b B — FAEREID $00200402
L (8 () PRftH $CD300402
4 % EtherCAT (#5180) o

421E $00000000
FFIS 0
EB{tHARA RX72MN V0.1

EtherCATHE

After configuration is complete, axis parameters need to be set:
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MEM AR TE N
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7 EEE 1 W@ €
j | 8 IR 10
9 EmEm 1 W
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16-1023 : Virtual 12 EEEm 1 @

Analogue Input map :
0-127: Reserved

Analogue Output map :
0-127: Reserved
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Including:

bl
%@l
Ea
ATYRE
UNITS
4 Gains
P_GAIN
1 GAIN
O_GAIN
OV_GAIN
VFF_GAIN
4 Valocity profile
ACCEL
DECEL
SPEED
CREEP
MERGE
SRAMP
MSPEED
WP_SPEED
4 Limits
DATUNM_IN
DRAVE_FE_LIMIT
FE_LIMIT
FE_RANGE

REF_OPTION
REV_IN
FS_LIMIT
RE_LIMIT

* Pastions.

A Axls sutput
DAC
SERVID

4 Status
AXISSTATUS
TABLE_POINTER
DRIVE_FE
FE
LINK_AXIS
MTYPE
NTYPE

3l
8 ()

ECAT {rill
10000

caoa-

cacawd B8

[V

20000000

40000000
-40000000

ae

B8 oo

> OX

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 controlimmediately and the analog outputdirectionand encoder directionare opposite, it will create positive feedback,

leading to run away.

Gains (gain parameter group), Velocity Profile (speed, acceleration/deceleration settings), Limits (soft limit, position trac king 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
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|GAIN P_GAIN
JOGSPEED REP_DIST
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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)

AR UN | ERNEEIEE -] -l 'Start Standard Section

F4: OK =0 y ~fxis Paramater
Lleramas X

Ozoer @ eese Weres

« 1] Project: ceshi ?ﬂEﬁMLBEﬂEEJ:ﬁWEmﬁ.
-l Project: RS INET

[£] STARTUP P im 2 (@

[o] MC_CONFIG b 11 v

[& EC_EXTEND =F R

4 [B] 3 [8] STARTUP :
BAA32
RAIIEE S
RAGIF RO
RAGITEER 8
AL 0
[
EEw: 2
BT/
BB

b8 g

4 % mE
= Ethernet, 192.168.10.76 e | [ m= || mm
BEE  MCIN ECAT

The above completes the parameter configuration
(2) Drive Function Debugging
1. 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.

whizs (18] mem =0 =0
ID-%@EM AdTFis TREEN

II.  BASIC Instruction Run
Select to open the instruction editing interface from the menu bar

B EE THESF agimic IR neEE E0 MR

D‘H? E-fa@ adThew TREENL

TTHEE0 |9« e connG @ EC_ENTEND & STARTUP 3

K [ R

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 p arameter

table
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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., pm 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 gearratio accordingto objects 608Fh (Position encoderresolution), 6091h(Gearratio), 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) i

{ Encoder increments (608Fh-01h)

Default value: 1

X

Electroni>\[ Motor revolutions (608Fh-02h) } Number of turns of gear output shaft (6091h-02h) Ji
Gear Ratio Feed (6092h-01h)

[ |
}{ Number of turns of gear output shaft (6092h-02h) j

Default value: 1

_ Encoder increments (608Fh-01h) pulses Per Revol -
B ulses Per Revolution
" Feed (6092h-01h) = ;

I
I
l )
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Examples of settings for three common mechanical systems are as follows:

Mechanical System Configuration

Ball Screw

Round Table

Belt + Flywheel

Command Unit;, ——._

Command Unit: 0.005mm

Command Unit: 0.001mm .
oo1° )
Content Load Shat \\4) ood —~
}:‘. Iy V77777 ] _ Reduction Ratio: 5/1 7 ( /
. - Load Shaft R . L Flywheel diameter:
ér;;;adeeages(ozlgt’lg&) Ball Screw Lead : 6mm Encoder resolution : //‘ :j::;:::;::é:{l ¢ 100mm
8388608 (23-bin 8388608 (23-bi)
Mechanical Ball screw lead: 6mm 1 turn angle: 360° Fly\.)vheel diameter: 100mm
. . (circumference 314mm)
Specification Reduction Ratio: 1/1 Reduction Ratio: 5/1 . .
Reduction ratio: 8/1
Encoder . . .
) 8388608 (23-bit) 8388608 (23-bit) 8388608 (23-bit)
Resolution
Command Unit 0.001mm (1pm) 0.01° 0.005mm (5pm)
Load Shaft
Rotation
6mm/0.001 mm=6000 360°/0.01°=36000 314mm/0.005mm=62800
1 Turn
Displacement
Electronic 8388608 1 8388608 5 8388608 8
) ——— x- —————— X ———— X -
Gear Ratio 6000 1 36000 1 62800 1

(2) Set the electronic gear ratio numerator and denominator.

Default value: 1

Automatically Configure Based on Encoder Resolution

\

{ Encoder increments (608Fh-01h) }

Number of turns of motor (6091h-01h)

Number of turns of gear output shaft (6091h-02h)

Electronic { Motor revolutions (608Fh-02h) }

Gear Ratio

© Feed (6092h-01h)

Setting the Same Value }r Number of turns of gear output shaft (6092h-02h) W}
as 608Fh-01h | ~ |

Default value: 1

[ ‘ . .
! Number of turns of motor (6091h-01h) }/EleCtromc Gear Ratio Numerator
{ |

T 1 . . .
| Number of turns of gear output shaft (6091h-02h) ™—F]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 us ing

Statusword (6041h).

Power On

v Automatic Trip When Control Power is Applied
Not ready to Switch on

(STW:xxxx xxxx xOxx 0000) Control Power Activation
Main Power Circuit Not Activated
Automatic Trip After Initialization Motor Not Activated
Fault reset
(ks )
Switch on Disabled e
(STW:xxxx xxxx x1xx 0000)
Disa.ble voltage (xxxsx'lxlﬁ%%vxq 5 R'ﬁf B(L?_O‘){gl)t(?og)e Fault
(Or Main Power OFF)Disable voltage or Quick stop (STW:xxxx xxxx xOxx 1000)
(M) 8"7’“ — olzxx x00x) Ready to Switch on *
1 Quick stop (STW:x000x x0xxx x01x 0001)
(Or Main|Power OFF) Disable voltage
i S"Y't"; on ’ (Or Main Power OFF)
(i Main Power ON) Shutdown (000 X000 000K XX0X)
(And ECAT OP) Txfoxx xxxx 0xxx X110
(xoxxx xxxx Oxxx x111) TXX7 Control Power Activation
Switched on Main Power Circuit. Activation
(STWaxoo xx1x X011 0011)|Shutdown | ) by DA G
i

Fault reaction active

Wixxxx xxxx XOxx

Quick stop active
(STW:xxxx xxxx x00x 0111)

Operation enabled
(STW:xxxx xx1x x011 0111)

(Note) [ indicates a state.

* STW refers to Statusword (604 1h).

e (underscore) is the control command for Controlword (6040h).

Each state is described in the table below:

PDS Status Description

The devicepoweris on, the driveis in initialization process and performing internal self-check,
Notready to Switch on | Initialization (incomplete state) | and the brake is activated.
Drive parameters cannot be set, and drive functions cannot be executed.

. . L 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.

. o 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 motoris in ready state, the main circuit power will be finally connected in this state,

Switched on Servo EnaRbledOff/ Servo but drive functions cannot be executed.
ea
4 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 . . R i
Drive parameters with "Runtime Change" attribute can be set, others cannot.
Fault Fault status Fault Stop complete, all drive functions are inhibited, and drive parameters can be changed to

troubleshoot the fault.
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Commands controlling the servo drive PDS state transition are set via 6040h (Control Word)

oms = operation mode specific
ila =internal limit active

oe = operation enabled

sod = switch on disabled

rtso = ready to switch on

gs = quick stop

ve =voltage enabled
m = remote

so =switched on
f=fault

Index Sub-index Name/Description Access Data Type Ranges
6040h 00h Controlword RW ul6 0-65535
Details of each bit of Controlword are as follows:
15 [1a {3 2 [ [0 Jo s |7 |6 ][5 [a]s 2 |1 o
Manufacture specific h fr oms €0 qs ev )
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
Controlword (6040h) bits
Command
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 Ul6 0-65535
Details of each bit of Statusword are as follows:
15 | 14 | 13 | 2 || o [s|7]6 s |4 |32 [1 o
r oms ila oms m r | w | sod qs ve f | oe ) Itso
Including:
r=reserved W = warning

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 608 5h, 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 608 5h, 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 maximumecurrent 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 608 5h, 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 Tum 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 operationaccording 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 606 1h.

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 ornot
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 Homing Mode (HM)
8 Cyclic Synchronous Position Mode (CSP)
9 Cyclic Synchronous Velocity Mode (CSV)
10 Cyclic Synchronous Torque Mode (CST)
6061h 00h Modes of Operation Display RO | INTS8 -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 Homing Mode (HM)
8 Cyclic Synchronous Position Mode (CSP)
9 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

. Controlword bit 4 = 0: Stop the motor in position control mode.
Profile Position Mode ) ) L
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.
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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 607 Ah 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 604 1h in CSP mode are described as follows:

Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO Ule6 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 Executea 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 warmning
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 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
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
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
6080h 00h Maximum motor velocity RW Real-time change UINT 32
6085h 00h Emergency Stop Deceleration RW Real-time change UINT 32
60B0h 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
607 Ah: 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 uleé 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 Executea fault reset when changing from 0— 1. Other commands are invalid when set to 1
6041h 00h Statusword RO TxPDO ule 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. Whenactive, 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 UINT16
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
=

Simphoenix



Chapter 8 Servo Basic Functions 111

60B1h 00h Velocity Offset RW Real-time change INT 32
60B2h 00h Torque Offset RW Real-time change INT 16
60EO0h 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
6071hto the servo drive. Torque regulation is performed internally by the servo. To enable Cyclic Synchronous Torquemode,s et 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 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 Executea 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 wamning

9 Remote Control 0: Invalid, 1: Valid. Whenactive, 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 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
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
60EO0h 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 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
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 thenew command

> 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 Executea 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 Positionto the currenttarget position with the current profile velocity, then start the

next positioning
=

Simphoenix




Chapter 8 Servo Basic Functions 113
Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6041h 00h Statusword RO TxPDO Ule 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 New posit?on command 0: Previous setpoint operation completed, the target position can be updated
reception status 1: Previous setpointoperation 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 UINT16
6040h 00h Control Word RW Real-time change UINT16
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
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
O0lh Soft limit position 1 RW Real-time change INT 32
607Dh 02h Soft limit position 2 RwW 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 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
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 Uleé 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. Whenactive, 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 isnot 0, 1: Velocity is 0
(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 UINT16
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
0lh 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
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 607 1h 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 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
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 Uleé 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. Whenactive, 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 UINT16
6040h 00h Control Word RW Real-time change UINT16
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
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
=

Simphoenix



116 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 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
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 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
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:
Bitl3 Bitl2 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 UINT16
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
6065h 00h Position following error window RW Real-time change UINT 32
6066h 00h Position following errortime 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
0lh Soft limit position 1 RW Real-time change INT 32
607Dh 02h Soft limit position 2 RW Real-time change INT 32
6098h 00h Homing mode RW Real-time change INT 32
6099h 0lh 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.
Afterencountering 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.
Afterencountering the ON—OFF state of the positive limit switch while running at home creep speed in the negativedirection, 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 ofthe positive limit switch while running in the negative direction, continuein 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
ofthe home switch while running in the negative direction, it continuessearching for the nearest Z-phasesignal 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.
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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 1.
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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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.
Ifthe 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
ofthe home switch while running in the negative direction, it continuessearching forthe nearest Z-phasesignal in the negative 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.
Ifthe 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 encounteringthe OFF—ON state ofthe 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
Ifthe 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-phasesignal in the negative direction as the home position, as shown in Motion Path3.
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Mechanical origin: Motor Z signal

Deceleration point: Home switch
Ifthe 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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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 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 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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6098h=12

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-phasesignal 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
athome 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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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
ofthe 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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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 andruns in the negativedirection. When runningat home creep speed in the negative direction,
afterencountering the ON—OFF state of the home switch, itcontinues 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
ofthe home switch while running in the negative direction, it continuessearching for the nearest Z-phasesignal 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
Ifthe negative limitswitch is inactive at startup, it runs at home locate speed in the negative direction. After encounteringthe 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
Ifthe 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 encounteringthe ON—OFF state ofthe 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.
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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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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.
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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.
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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
athome creep speed in the positive direction, upon encountering the OFF—ON state ofthe 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—

Home Switch I Positive Limit Switch
Motion Path 1
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6098h=25

Mechanical origin: Home switch

Deceleration point: Home switch
Ifthe 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.
Ifthe 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 Positive Limit Switch
Motion Path 1 Starting Position )
. Starting Position p
6099h-01h Motion Path 2 |—
6099h-02h p
Starting Position
Motion Path 3 I—P 1
: Positive Limit Switch
Home Switch

Home Position

6098h=26

Mechanical origin: Home switch

Deceleration point: Home switch
Ifthe 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— :|

Motion Path 1 Hoine Switch Positive Limit Switch

6098h=26 .

Starting Position

6099h-01h Motion Path 2 Staning il
6099h-02h
Starting Position
Motion Path 3 = —/
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.
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—
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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—
Negative Limit Switch Home Switch
Starting Positian Motion Path 1
p Starting Position . 6098h_28
| Motion Path 2
C 6099h-01h
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Starting Position Motion Path 3
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[ ] Home Switch
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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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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
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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
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6099h-01h

6099h-02h
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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.

|
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6098h 1 8 StartingI Position
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Limit
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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.
|: —Negative Direction Positive Direction— :|
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6098h=-21

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

&.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 forthe 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 Zsignal 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)
 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 o )
I: Rising edge trigger data valid bit0-bit2: Probe 1 Running Status
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 ) ) )
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
60B%h 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 01lh Probe 2 Rising Edge Count RO Not changeable UINT 16
60D8h 00h Probe 2 Falling Edge Count RO Not changeable UINT 16
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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 extermal
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 01h Physical Outputs RW RxPDO U32
Bit Name Description

0: Brake not active
0 Brake Enable
1: Forced control of brake enable

16 DO1
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 vo Itage to
rise. When it rises to the braking point, energy needs to be dissipated through a brakingresistor or the virtual braking functionto 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
Energy Regeneration
—p!
Energy Regeneratio : \
Motor Reducer 1 1
: —>
1 1
1 1
1 1
-3000rpm : :

»

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 b raking

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
4
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9.1 Panel Parameters

Remarks:

<%
<%
<%
<%

<+

The first parameter Prx.00 of all panel parameter groups corresponds to the storage function

Chapter 9 Parameters

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 'I' 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

Index H

Parameter Name

Setting/Help Information

Default Value

Unit

Type

Access

Validation

Pr1.00

101001

Storage

Return value2: indicates storage task is being executed
Write 1: Store changed modules

Write 0x786D68: Store checksum data

Write 0x786D6872: Initialize and store checksum data
Write 2: 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 | motor parameters

Write 12: Clear fault records

0

u32

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

Ule6

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

Ule6

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

ul6

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

ule

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

ug

RWS

Restart

Pr1.07

40102C

Position Command
Low-Pass Filter

Correspond
coefficient

Larger setting value means stronger filtering, greater lag
Setting value -1 is the actual filtering coefficient
1-20000

to position command low-pass filter

62.5us

Ul6

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

ul6

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

uleé

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

Ul6

RWS

Immediate
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Pr1.11 300226 Speed Feedback 0: Original speed information 2 us RWS Immediate
Channel 1: Information after 1st order low-pass filtering
2: Information after 2nd order low-pass filtering
Note: Ifencoderresolution exceeds 65536, setting to 2 has
the same effect as setting to 1
Prl.12 401024 Torque Filter Order | O: First-order low-pass 1 U8 RWS Immediate
1: Second-order low-pass
Pr1.13 606500 Position following One of the detection conditions for position following 50000 PUL U32 RWS Immediate
error window alarm, 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 10 ms ulé6 RWS Immediate
Error Time Window | alarm
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 ofthe detection conditions forin-position detection 10 PUL u32 RWS Immediate
Used with 606800
Pr1.16 606800 In-position time One of'the detection conditions for in-position detection 15 ms ule6 RWS Immediate
window Used with 606700
Prl.17 40101F | Velocity Feedforward | Setting velocity feedforward can improve dynamic 100 %0 uleé RWS Immediate
Permille tracking performance
Note: Setting value / 1024 corresponds to true permille
Prl.18 401020 Velocity Feedforward | Filters velocity information in the position command 100 Hz ulé6 RWS Immediate
Filter Bandwidth 6-2000
Pr1.19 40104C | Gain SwitchingMode | 0: Do not use automatic gain switching 0 U8 RWS Immediate
In this case, 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 to401075, and the position command
is unchanged, switch gain to the group corresponding to
40104D. Fornon-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 U8 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
Prl.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 ulé6 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 ule6 RWS Immediate
Limit
Pr1.35 401021 Torque Feedforward | Settingtorquefeedforward can improvedynamictracking 0 %0 ule6 RWS Immediate
Permille performance
Torque feedforward setting assumes correct inertia ratio
Note: Settingvalue/ 1024 corresponds to true permille
Pr1.36 401022 Torque Feedforward | Filter acceleration in the position command 100 Hz ule6 RWS Immediate
Filter Bandwidth 6-2000
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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
Pr1.38 401064 Vibration Suppression | Bit0-1: 0 does not enable vibrationsuppression function 0 ule6 RWS Immediate
Setting 1 Enable vibration filter A HEX
2 Enable vibration filter B
3 Enable vibration filter A+B
Pr1.39 401065 Vibration Suppression | Set frequency of vibration filter A 100 0.1Hz ule6 RWS Immediate
Frequency A 10-1000
Pr1.40 401066 Vibration Suppression | Set intensity of vibration filter A 10 ulé6 RWS Immediate
Intensity A 1-30
Pr1.41 401067 Vibration Suppression | Reference Group A 100 0.1Hz ule6 RWS Immediate
Frequency B
Pr1.42 401068 Vibration Suppression | Reference Group A 10 ule6 RWS Immediate
Intensity B
Pr1.43 40101E Integral Limit 0 Reference Integral Limit 1
Pr1.44 401076 Startup Compensation | Accelerate motor from 0 speed 0 Internal | U16 RWS Immediate
Current Validation in position mode Unit
Prl.45 401077 Startup Compensation | Constant time for startup compensation current, which 15 ms U8 RWS Immediate
Time will gradually decay to 0 later
Prl.46 40105F Forward Friction This compensation current can be set to accelerate motor 0 0.1A U8 RWS Restart
Current startup
Pr1.47 401060 Reverse Friction This compensation current can be set to accelerate motor 0 0.1A U8 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: Enableonline gainadjustment, 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 10 0.1A U8 RWS Restart
Friction Current online
Pr1.50 401063 Reverse Maximum Limit the maximum reverse friction current detected 10 0.1A us RWS Restart
Friction Current online
Pr1.51 401075 Gain Switching Used when gain switching mode is 2 2000 inc ule6 RWS Immediate
Positioning Error Need to be adjusted according to actual conditions
Comparison Value
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 Ul6 RO
Pr2.02 47FE01 Motor Model Setting Display or sets the motor model ul6 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 Ul6 RWS Restart
Pr2.05 47FE04 Motor Bandwidth It can be fixedly set to 2000Hz Hz Ul6 RWS Restart
Pr2.06 47FE05 Rotor Inertia Motor rotor inertia kg -mm? Ul6 RWS Restart
Pr2.07 47FE06 Back EMF Coefficient Describe therelationship between motor speed 0.1V/krpm Ul6 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.lmH Ul6 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 uUl6 RWS Restart
rotor
Pr2.12 47FEOB Rated Current of Motor [ Current during motor continuous operation 0.1 Arms Ul6 RWS Restart
Pr2.13 47FE0C Rated Power of Motor Rated Power of Motor W Ul6 RWS Restart
Pr2.14 47FEOD Motor Resistance Line-to-line resistance 0.1Q Ul6 RWS Restart
Pr2.15 47FEOE Baud Rate Index Describe the baud rate used by the encoder 0 uUs RWS Restart
communication protocol
Pr2.16 47FEOF Motor Maximum Speed | Describe the maximum allowable motor speed pm Ul6 RWS Restart
Pr2.17 47FE10 Multi-turn Resolution Use when the encoderis a multi-turn absolute round U32 RWS Restart
encoder
Otherwise, set to 0
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Pr2.18 47FEI11 Single-turn Resolution Encoder position resolution within one inc u32 RWS Restart
revolution
Pr2.19 47FE12 Encoder Type Currently only support type 1 1 U8 RWS Restart
Pr2.20 47FE13 Excitation Mode 0: Dither excitation 1 ule RWS Restart
1: Use default excitation information
Pr2.21 47FE14 Brake ID Motor brake code 0 Ul16 RWS Restart
Set to 0 if no brake
Pr2.22 47FELS Temperature Sensor ID Motor built-in temperature sensor code 0 ul6 RWS Restart
Set to 0 if no temperature sensor
Pr2.23 300102 Brake Delay Set the brake release delay 100 ms uUl6 RWS Immediate
When Brake ID isnot 0, the drive will attempt
to control the brake drive signal to release the
brake when enabled
Pr2.24 40102A Motor Model Auto- 0: Do not auto-recognize motor 1 U8 RWS Immediate
Recognition 1: Auto-recognize motor. The drive identifies
the current encoder, then automatically reads
data from inside the encoder.
9.1.3 FO03 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 tums 1 T U32 RWS Immediate
Refer to "Motion Equivalent Setting"
Pr3.02 609102 Gear Output Turns Gear output shaft rotation turns 1 T 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 thenumber ofrotations ofthe gear 1 T U32 RWS Immediate
output shaft
Refer to "Motion Equivalent Setting"
Pr3.05 607E00 Rotation Direction 0: Command positive polarity 0 U8 RWS Restart
1: Command negative polarity
Pr3.06 25000C Communication ID Drive communication ID. Used for 485, CAN, or 232 1 U8 RWS Immediate
cascadedbuses. The host computer canset 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 256000 U32 RWS Restart
interface. Baud rate cannot be changed arbitrarily
Support 128000, 256000, 512000
Pr3.09 25000E Temporary Baud Rate | When decideto use a non-default baudrate, first set the 1 ug RW Immediate
temporary baud rate code, if communication is nomal
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 Us RWS Restart
1: Modbus RTU
Pr3.12 25000D CAN Baud Rate CAN bus baud rate setting Us RWS Restart
Pr3.13 250010 Manufacturer Password | Fordrive factory configuration use u32 WO Immediate
Pr3.14 242105 User Password Protect application data. When user password 0 ul16 RWS Immediate
protection is not released, application data cannot read
or write, user password returns 9527, otherwise retums
0
Pr3.15 300103 Relay Control Delay Manufacturer Parameters 120 ms Ul6 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 uUs 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 Us RWS Immediate
1: Automatically clear aftera certain time after fault
occurs
Pr3.19 401015 Fault Reset Time Validation when auto fault reset is enabled 5000 ms Ul6 RWS Immediate
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Pr3.20 40102B Auto Run Position 0: Do not auto-run position table 0 Us RWS Immediate
Table >=]: 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 U8 RWS Immediate
>=]: 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 0/1 U8 RWS Immediate
resistor 1: Use
Used by default ifan internal braking resistor is present
Pr3.23 242102 Braking Resistor External braking resistor resistance 20 Q ug RWS Immediate
Resistance
Pr3.24 242103 Braking Resistor External braking resistor overload time 15 s U8 RWS Immediate
Overload Time 1-255
Pr3.25 242104 BrakingResistor Rated | External braking resistor power 100 w Ul6 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 BrakingRelease 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 0 0.1A S16 RWS Restart
Value A is 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 Ul6 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 Ul6 RWS Immediate
Pr3.33 401045 Step Stop End Current | Holding current in step stop mode 10 0.1A Ul6 RWS Immediate
Pr3.34 40104A | Software Limit Enable | Note: Software limits cannot be used with mechanical 0 U8 RWS Immediate
limits
0: Do not enable 1: Enable
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 Ul6 RWS Restart
limited
Pr3.38 40105B Pulse Regeneration Quantity of quadrature pulse regeneration per 10000 edge U32 RWS Restart
Quantity revolution
Pr3.39 401079 Regeneration Index Width of the pulse regeneration index signal 50 edge ul6 RWS Restart
Width
Pr3.40 242108 Dynamic BrakingMode | 0: Continuously enable relay after enabling 0 ug RWS Immediate
1: Relay controlled by enable state
2: Automatically enable relay after power-up
9.1.4 F004 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 DIN6 Action Mode Same as above 1 Us RWS Immediate
Pr4.07 240007 DIN7 Action Mode Same as above 1
Pr4.08 240008 DIN8 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 DIN?2 Filter Coefficient | Apply a low-pass filter to the DIN pins 100 ms Ul6 RWS Immediate
Pr4.11 240103 DINS3 Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms uleé RWS Immediate
Pr4.12 240104 DIN4 Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms uleé 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 Ul6 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 Ul6 RWS Immediate
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Pr4.17 240201 DIN1 Function Index | 0: No function 1:Enable 1 Us 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 LimitSwitch | 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: Position Clear 25: Activate Position
Table
26: Interrupt Position 27: Pause Position
Table Table
28: Probe 1 29: Probe 2
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 DINS5 Function Index Same as above 5 U8 RWS Immediate
Pr4.22 240206 DING 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 DINS Function Index | Same as above 18 Us 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 Us RWS Immediate
Pr4.29 240305 DINS Polarity 0: Negative polarity 1: Positive polarity 1 Us RWS Immediate
Pr4.30 240306 DING Polarity 0: Negative polarity 1: Positive polarity 1 Us RWS Immediate
Pr4.31 240307 DIN7 Polarity 0: Negative polarity 1: Positive polarity 1 Us RWS Immediate
Pr4.32 240308 DINS Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
9.1.5 FO05 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 DOUTH4 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 DOUTG6 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 DOUT3 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 U8 RWS | Immediate
Pr5.15 | 240807 DOUT?7 Function Index | Same as above 6 U8 RWS | Immediate
Pr5.16 | 240808 DOUTS Function Index | Same as above 12 uUs RWS | Immediate
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9.1.6 F006 Group (Auto-Tuning and Real-time Function Settings) Parameter List

No. InI(_iIex 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 I 1: Use 0 U8 RWS | Immediate
Pr6.03 | 401053 Inertia Ratio Define the contentaboutinertia ratioin "Adjustment” 30 0.1 ulé6 RWS | Immediate
Users can manually set inertia ratio
Pr6.04 | 310026 Current Load Inertia | Total load inertia deduced from inertia ratio 3*motor Kg*mm”2 Ul6 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 orcurrent 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 Ul6 RO
Pr6.09 | 310028 Current KLoad Current torque inertia coefficient U32 RO
Pr6.10 | 300227 | Speed LoopProporttion | Validation when "Use Rigidity Level" is 1 u32 RO
4
Pr6.11 | 300228 | Speed Loop Integral 4 | Validation when "Use Rigidity Level" is 1 uUlé RO
Pr6.12 | 300229 Speed Loop KFR4 Validation when "Use Rigidity Level"is 1 256 Ule6 RO
Pr6.13 | 401061 Real-time Function Refer to Pr1.48 1 Us 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 loadinertiadeduced from online inertia ratio 0 Kg*mm"2 ule6 RO
Pr6.17 | 320027 Online Inertia Ratio | Online real-time detected inertia ratio 0 ule6 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 ulé6 RWS Immediate
Frequency
Pr6.22 | 401072 | Notch Filter B Width | Set the frequency range of the notch filter 45 Hz Us RWS Immediate
Pr6.23 | 401073 | Notch Filter B Depth | Set the filter strength of the notch filter 50 dB U8 RWS Immediate
Pr6.24 | 401074 Notch Filter B 100-8000. 8000 indicates function disabled 8000 Hz ule6 RWS Immediate
Frequency
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 0 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 100 pm Ul6 RW Immediate
Jog Jog mode entry Press SET to enter Jog mode
Refer to "Jog Mode" for details
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9.1.8 FOO8 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
2:1/0 Speed
Pr8.02 31000C | PositionTableTriggerMode | 0: Trigger Signal 0 U8 RWS Immediate
1: Time Trigger
Pr8.03 31000D [ PositionTableTrigger Delay | Delay when triggering by time 100 ms Ul6 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 pm 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 Ul6 RWS Immediate
PPPP6 Cycle Count Entry Setting range PP6.01-PP6.30 0 Ul6 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 Ul6 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 U8 RWS Restart
1: When power-up
2: Origin lost
Pr9.06 [ 609A00 | Origin Acceleration | This object is used for acceleration and deceleration 1000000 pss U32 RWS Immediate
during the origin finding process
Pr9.07 | 609904 Origin Finding Validation when using mechanical limits for origin 20 0.1A Ul6 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 whenmoving to the origin offset position 200 rpm ule6 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-tum 0 uUs w Immediate
data clearandencoder faultclear actions
PrA.02 20000F Encoder Multi-turn Data Display encoder multi-turn data 0 U32 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 Ul6 RO
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PrA.05 20001F SAE Operation User can only write 3,4, 7 0 u32 RW Immediate
3: Clear encoder fault
4: Clear multi-turn data
7: Clearboth fault and multi-turn data
Some faults require repeated power-up
PrA.06 30001D Current Command A N/A
PrA.07 310001 Executeexcitation 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 0 U32 RW
PrA.11 310010 DIN Control Word Source Corresponding control word when DIN 103F uleé RWS Immediate
pin is enabled HEX
PrA.12 606000 Working Mode Drive Target Operating Mode S8 RWS Immediate
Refer to Operating Mode section
PrA.13 606100 Current Operating Mode The operating mode currently in use by S8 RO Immediate
the drive
PrA.14 210019 Aging Current This parameter is internally limited when Drive Rated 0.1A Us RWS Immediate
written
Manufacturer Parameters
PrA.15 21001A Aging Command Write 1, enter aging mode after next 0 ug RWS Restart
restart
Manufacturer Parameters
PrA.16 21001B Aging State 0: Not aged 0 ug RO
1: Aging complete
2: Aging failed
9.1.B FOOB Group (Historical Error Display Group)
No. Example Help Information
x represents the x-th historical error, 0 is the latest
E is the abbreviation for Error
E '=‘ ‘: :‘ :‘ :‘ '=' yyyy is the error code, specifically check error
XYY 111 1 0 1 code description
' b o - - A
For detailed historical error information, please
use the debugging software's fault display
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 Speed profile generated by the internal speed profile generator Internal | S32 RO
Velocity
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 inc S32 RO
300322 Actual Position High 32 Higher 32 bits of 64-bit position data inc S32 RO
bits
300307 Actual Position 64-bit Position Data inc S64 RO
300309 Position Error Position loop command - actual position inc S32 RO
300318 VPG Position Planning Position profile generated by the internal position profile inc S32 RO
Output generator
300319 VPG Speed Planning Speed profile during the VPG planning position curve process 0 inc S32 RO
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30031A VPG Target Position Planning target of the internal profile generator 0 inc S32 RO
30031B Velocity Feedforward Velocity feedforward command generated by velocity 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 ul6 RO
604000 Control Word 402 state machine control word Ul6 RW Immediate
604100 State Word 402 state machine status word uUl6 RW Immediate
605A00 Quick stop option Emergency stop command action selection 0 Ul6 RWS Immediate
605B00 Shutdown Option Shutdown command action selection 0 ul6 RWS Immediate
605C00 Disable Option Disable operation command action selection 0 ule6 RWS Immediate
606000 Working Mode Select drive operating mode 1 18 RWS Immediate
606100 Current Operating Mode Current operating mode display I8 RO
606300 Actual Position Real-timemotor 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 ulé6 RWS Immediate
time window
606700 Position reached window | Position reached detection threshold 10 PUL U32 RWS Immediate
606800 Position reached time Position reached window time 15 ms ulé6 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. %0 S16 RWS Immediate
607200 Maximum Torque 0~3000. Limit the range for 607100. %00 Ul6 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 %00 116 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 Controlloop 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 pm 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 s 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 Ul6 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 %00 Ul6 RWS Immediate
60E100 Negative torque limit Reverse maximum torque limit value %0 ulé6 RWS Immediate
60F400 Position following error Position following error real-time value PUL 132 RO
60FD00 | Externalsignalinput 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 ab normality.

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:

Ifreplace 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 characteristicsofthe motor
or servo drive

Check if the servo drive's average load rate
(3000h-25h) is continuously greater than 95.0%

Reduceload weightorreduce 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)

Confirmssingle 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

stalls due to
factors,

excessive load during operation

3.  Motor

mechanical causing

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

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;

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 95.0%

Replace with a larger capacity servo drive
and matched motor;

orreduce the load, increaseacceleration 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 op erating

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
Er4320 Drive low temperature
Er.5210 Current detection circuit fault
Er6310 Storage module fault
Er7110 Braking resistor protection
Er7121 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
Er7510 Encoder communication loss
Er7511 Encoder communication interference
Er.8611 Position tracking error
Er.8700 Bus Communication Fault
Er.FF00 Drive configuration error
Er.FFO1 Motor Overload
Er.FF02 Encoder Internal Fault
Er.FF03 Encoder model identification fault
Er.FF04 Encoder data read anomaly
Er.FF05 Encoder data checksum error
Er.FF06 Encoder data version error
Er.FF08 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 wiring
anomaly

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 (MQ) 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

» Er.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

Check if the servo drive's average load rate (3000h-25h) is
continuously greater than 100.0%

Confirm the overload characteristics of the motor or servo drive

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 inertia ratio Pr6.03(4100h-53h)

operation

Check mechanical inertia ratio or perform inertia identification,

Confirm single operating cycle time during servo motor cyclic

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

motor speed (3002h-25h)

-Operating command in position mode: 6062h
-Operating command in speed mode: 606Bh
‘Operating command in torque mode: 6074h

Use X Servo Configurator to check operating commands and

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 ST)
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

circuit input voltage complies with the following
specifications:

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

According to power specifications,
replace or adjust power

» Er.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 ST)
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 "o" (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
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Fault Cause

Inspection Method

Solution

of the actual external braking resistor used.

4. The motor is running
in rapid
acceleration/deceleration
state, and the maximum
braking energy exceeds
absorbable value

Confirm the acceleration/deceleration time during
operation, measure the DC bus voltage, and confirm if
the voltage exceeds fault value during deceleration
phase

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

» [Er.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

=

Simphoenix




156 Chapter 10 Troubleshooting

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 faultafter 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 /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. 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

value during braking

Whether the motor speed is too fast; whether the
load inertia is too large; monitor actual bus voltage

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

Braking Resistor Power)

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

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 UV 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 erroris 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 motor

2. Encoder damaged

occurs, the motor encoder may be damaged

Power up after 30S power off. If the fault still

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/60E1h
Whether the set values are reasonable

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

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.

(609Ah).

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

-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.

drive/motor

If position command is non-zero but position
feedback is always zero, please replace servo

> 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;
confirm if unplug or plug network cable; confirm if it
is the specified network cable specification

Replace with a more reliable
network cable

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, rectifty 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%

motor;

time.

Replace with a larger capacity servo drive and matched

or reduce the load, increase acceleration and deceleration

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

speed is 0

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

Eliminate mechanical factors

6. Servo drive failure

If faultreports after powering off fora period and then
power up again

Please contact Simphoenix Electric technical support to
replace the servo drive
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Fault

Fault Cause

Solution

Er.FF00: Drive

Configuration Error

configuration data lost

The drive did not execute full factory procedure or

Please contact Simphoenix Electric
technical support

Fault

Er.FF02: Encoder Internal

A fault of the encoder is detected

Please contact Simphoenix Electric
technical support to replace the motor

Er.FF03: Encoder Model
Identification Fault

re-connection of encoder

Failed to correctly identify its type upon power-up or

Please contact Simphoenix Electric
technical support to re-perform motor
excitation operation

Read Anomaly

Er.FF04: Encoder Data

Error reading internal encoder data

Please contact Simphoenix Electric
technical support

Checksum Error

Er.FF05: Encoder Data

information modified

Motor encoder not initialized by manufacturer or

Please contact Simphoenix Electric
technical support

Version Error

Er.FF06: Encoder Data

version

The drive does not support encoder internal data

Update drive firmware, please refer to
5.2.4 Firmware Download

Protection

Er.FF08: Data Import

data import

Actively generate this error when performing batch

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

Loss

Er.FFOA: Output Phase

have abnormal connections

One or more phases of the motor power lines (U/V/W)

Confirm if power lines have breaks or
poor contact, and reconnect;

Contact Simphoenix Electric technical
support to replace the servo motor

Error

Er.FF0B: Motor Setting

encoder but drive hardware do not support it

Occur when motor encoder type is set to incremental

Correctly set motor parameters, then
restart the drive

Signal Anomaly

Er.FFOC: Full-closed loop Z

closed loop hardware circuit

Apply full-closed loop settings to a drive without a full-

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 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

=

Simphoenix




Maintenance 161

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 halfa 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 Subject

Inspection Cycle

Inspection Items

Judgment Criteria

Any time | Regular
. 1. Temperature, humidity 1. When temperature > 45 C,. t}}e servo drive
Operating . cover should be opened, humidity <95%, no frost
. \/ 2. Dust, moisture
Environment G 2. No abnormal odor, no flammable or explosive
3. Gas gases
. . 1. Good ventilation in the installation
1. Installation environment . .. .
Cooling System ~ environment, 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 v 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 notuse amegohmmeter 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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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:
# 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;
% Faults caused by using the servo drive for abnormal functions;
% 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. 72, Songbailing Avenue, Sanhe Village, Tonghu Town, Zhongkai High-tech Zone, Huizhou City
Tel: (86) 0752-2600100
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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.

o  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 exp o'se to direct sunlight, free froTn Measures such as sealing with plastic film and desiccants
SForage dust, corroswe.: o.r ﬂammablc.e gases, oil, can 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 th e 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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