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Preface

Thank you for choosing the CD200 digital pulse servo drive!

The CD200 digital pulse servo drive is a general-purpose, high-performance AC servo drive developed by Simphoenix It supports
communication protocols such as Modbus and CANopen, andby adopting the corresponding communication interface, multiple servos
can be networked and operated in conjunction with an upper computer.

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

This manual is the product user manual for the CD200 digital pulse 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 Electric 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 Electric. Thank you for your support!

Version: V1.1
Revision Date: September 2026


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 ‘
A_ Tndicate that failure to follow instructions will result in serious physical injury or even death.

Warnin ‘
A f " Tndicate that failure to follow instructions may result in serious physical injury or even death.

I

CAUTION|
&2 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.

& 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!

Unboxing Inspection

. 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!

ACAUTIONI

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

ACAUTION'

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 Danger ‘

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

A Wamlng‘

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!

J 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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Chapter 1 Safety Precautions3

AC@\UTIONI

When performing installation work, cover the top of the product with cloth or paper to prevent metal chips, oil stains, water,

and other foreign matter from entering the product during drilling, which could lead to product failure. After the work is
completed, remove the cover to prevent it from blocking the ventilation holes, which could affect the drive's heat dissipation
and lead to abnormal product heating.

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

Wiring

A Danger ‘

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

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

. Perform un-wiring, removal of productcovers, ortouching 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 cause
equipment damage and even fire.

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

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

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

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

ACAUTIONI

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

& 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.

A 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

& 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.

& Wamlng‘

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

é Waming‘

. Please scrap equipment and products according to relevant national regulations and standards to avoid property damage or
casualties!

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

= > //
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Chapter 1 Safety Precautions5

1.2 Other Precautions

Precautions for Drives Equipped with Dynamic Braking Function

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

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

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

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

Safety Signs

To ensure safe operation, always comply with the safety labels affixed to the equipment. Do 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

A5
/ () 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
= safety Instructions Before use.
/ . Do not touch terminal parts within 15 minutes after power is disconnected, otherwise
/&4 Hazardous i lectric shock
/ Voltage it may cause electric shock.

. Do not touch terminals within 15 minutes after Disconnect the power, Risk of electric

B IEH-E=
%/MIE'E

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

Product Series

CD200

Product Type

Null Standard

C  CANopen

Voltage Class

CD200

«

A

T

220V

F

380V

-T 3RO

Custom Options

Available only
when specified

Rated Current

1R8

18A

3R0

3.0A

62R

62A

Figure 2-1 Servo Drive Model Naming Rule

Rated Voltage Drive Model Rated Current (A) M:;::::?Qi‘::‘?ﬁg‘;le
CD2000-T1R8 1.8 0.2
Single-phase

AC220V CD200c-T3R0O 3.0 0.75
CD200o-T4R0 4.0 1.0

CD200c-T4R5 4.5 1.0

Single- CD200o-T5R5 5.5 1.3
phase/three- CD200o-T7RS 7.5 2.0
phase AC220V CD2000-T10R 10 2.1
CD200c-T13R 13 2.3

CD2000-F4R0 4.0 1.5

CD2000-F6R5 6.5 2.3

CD200o-F8R5 8.5 3.0

CD200oc-FI12R 12 4.5

Three-phase CD200oc-F17R 17 4.4
AC380V CD200o-F22R 22 5.5
CD200c-F27R 27 7.5

CD200o-F38R 38 15

CD200o-F52R 52 22

CD200o-F62R 62 30

- =)
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Chapter 2 Product Information 7

2.1.2 Motor Model

@)
<
o
|
>
|0
(s}
o
N
N
w
le}
| —
|
|
|
}A
@
L]
>

Connector types
AMP
: Null/A
Product Series }47 uly connector

S Plug-in type

Pole Pairs
4-Pole Custom stator
B 5-Pole

Custom shaft
Flange Dimensions }4— ———— | Design Code

Voltage Class Inertia Spec
T 220V ¢ S Small
F 380 V "M | Medium
Rated Torque L Large
R16] 0.16Nm | symbol | £120 K720 e S?aielal
024 2.4 Nm A ®
150 15 Nm B ® ®
Rated Speed c ® ®
15 | 15x100rpm |- D ® e o
30 | 30x100rpm E ®
F LK
Encorder Type G () ([ )
B | 17-bit ST Absolute Magnetic H e 6 o
C | 17-bit MT Absolute Magnetic |
Q | 23-bit ST Absolute Optical | Design Code |
R 23-bit MT Absolute Optical
Figure 2-2 Servo Motor Model Naming Rule
Motor Model CMIO-
B60TR6430B B60T01330B B80T02430B-3A B80T03230B-4A
Voltage (V) AC220
Frame Size 60 60 80 80
Rated Output Power (kW) 0.2 0.4 0.75 1.0
Rated Current (A) 1.4 2.6 3.0 4.5
Rated Torque (N-m) 0.64 1.27 2.4 3.2
Maximum Torque (N-m) 1.92 3.81 7.2 9.6
Rated Speed (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 IP65
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.

_:"""-53.' /'
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CM10-
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) 125 15.0 18.7 25
Rated Speed (1/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.
CM10-
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’x10™) 12.9 255 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 (Q) 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)

2
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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™) 88.5 114 137.3 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 (2) 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 IP65 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

Item Description
) Single-phase 220-240V AC, -15%-+10% (50/60Hz)
Main Power Supply
Three-phase 380-415V AC, -15%-+10% (50/60Hz)
Control Method FOC+SVPWM
Encoder Feedback Serial Communication Encoder: 17bit-26bit optional
Overcurrent, abnormal voltage, overload, input/output phase loss, motor
Protection stall, overspeed, abnormal pulse command,Brake resistor overload,

drive overheating, encoder abnormality, etc.

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

Temperature | +45°C-50°C; Please derate usage, current derates 2% for
Basic every 1°C increase; Storage temperature: -20°C-+60°C
Specifications Humidity Relative humidity: below 90%RH (non-condensing)
Vibration 0.5g (4.9m/S?)
Protection 1P20
Operating Conditions Altitude Below 1000m (>1000m, please derate usage)
1: No electrostatic interference, strong electric fields,
strong magnetic fields, radiation, etc.
Others 2: No corrosive gases, ﬂa}mmable gases, no water, oil, or
chemical splashes.
3: In an environment with little dust, dirt, or salt, and no
metal powder.
Control Digital Input 8 DI (DC24V optocoupler isolation, supporting NPN and PNP)
Signal Digital Output 4 DO (Open collector output, load capacity S0mA, voltage range 5V-28V)

=,
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10 Chapter 2 Product Information

Load Variation Rate 0.0%-100% load: <0.5% (at rated speed)
Voltage Variation Rate Rated voltage £10%: 0.5% (at rated speed)
Speed/ 1:5000 (The lower limit of the speed control range is the value under non-
Speed Control Range .
Torque stop conditions at rated torque load)
Control
Torque Control 199
Mode Accuracy
Multi- t Speed . . . . S
ulti-segment Spee Achieve 0-31 segment speed selection using DI signal combinations
Command
"Pulse + Direction",
"A, B phase quadrature pulse",
Input Pulse Mod
fput Hise Mode "CW/CCW pulse”
"Digital Pulse Bus"
Pulse Command Input Type Differential input, open collector, pulse bus
Differential input: Quadrature S00Kpps,
pulse width cannot be less than 1us
Position Input Pulse Frequency Open collector: Maximum pulse frequency
Control for single channel 200Kpps, pulse width
Mode cannot be less than 2.5us
A phase/B phase: Differential output
. Output Type Z phase: Differential t llect
Position Output put lyp phase: Differential output or open collector
output
Frequency Division Ratio Arbitrary frequency division
Multi-segment . .. . . . .
Position Command Achieve 0-31 segment position selection using DI signal combinations
Full-Closed Loop Support external ABZ type and communication encoders( only CD200C)
Link Layer Protocol RS485
Application Layer Protocol Modbus-RTU, ’TI‘Jmk protocol (used for
digital pulse)
4800 bps, 9600 bps, 19200 bps, 38400 bps,
RS485 Baud Rate ps ps Ps Ps
Communication 57600 bps, 115200 bps
Function Duplex Mode Half-duplex
M}lltl_.s‘[anm.l Maximum 32 stations
Communication Axis Count
CANopen CD200C Supported
Type-C For communication with PC (X Servo Configurator)
Actively identifies and corrects deviations in input commands, enabling
more responsive equipment performance and greater motion precision.
Model-based tracking | Through real-time command reconstruction and dynamic compensation, it
control effectively eliminates jitter and jerk during movement, ensuring smooth
operation across the entire speed range from low to high, and significantly
improving the machining and control accuracy of the equipment.
Adjustment-free Automatically identifies load characteristics, optimizes parameters with a
function single click, and eliminates the need for complex manual tuning.
Inter 1‘1al Two vibration suppression notch filters: Settable vibration suppression
Function Vibration Inhibiting frequency and intensity
Two notch filters: Settable notch frequency, width, and depth
Overtravel Prevention Positive limit, negative limit, and software limit
Virtual Braking In some applications, the mot.or can be use.:d for v.1rtuaI regenerative braking,
replacing the braking resistor
LED Display Main power CHARGE, 6-digit LED display
Digital pulse bus control, gain adjustment, inertia identification, mechanical
Others - .
frequency analysis, alarm record, and JOG operation, etc.

=,

__:'3"'-53.' oo
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Chapter 2 Product Information 11

2.3 Names of Servo Drive Components

CG—Digit LED Display

Shows parameter values,
servo status, and error
codes

Panel Keys

View Menus
Set Parameters
Page Navigation

( Drive Model

Keyboard Cove

Open Status

HEHABE

MODE A V <4 SET

000
Rl

[Servo Type] + [Voltage
Class] + [Rated Current]

CN1 (Control I/O)

24V power supply
Digital DIDO
Frequency Division Ratio
Full-closed loop

CN2 (Encoder Port)
Motor encoder interface

Power Indicator

F

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

o
T I‘KRO
Simphoenix 200

o)

000000000000 00
00D00ODODOODOOO0OO

00DODOD0O0O0O00O0D0O

P

=
:

L T 11T 11T 11T T _TT 1T T

QR code

Scan the QR code to
access the user manual

Top Angled Vi ea
/

/
/

N Simphoenis

N —_—
CN3 (Comm Porty- —
RS485
Digital Pulse Bus
CANopen bus interface

%

Type-C interface for PC
software connection

Main Circuit Terminals
L1/L2/L3 3-Phase AC Power Input

P+/C Braking Resistor
UMW Servo Motor Wires
E Protective Grounding

PE

L Protective Grounding

Figure 2-3 Names of CD200 Drive Components

Simphoenix
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CN4 (Host PC Port) ﬂ
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12 Chapter 2 Product Information

2.4 Servo Drive Terminal Layout

2.4.1 CNI1 Control Signal Interface

The control signal terminals provide the necessary signals for connection with the upper computer controller. A DB44 connector is

used, and the pin distribution and wiring diagram are as follows:

02+

=4
=4
+

01-
04-

o
o
=
o

B0+

o
w

15
as ligE [ GN+ 31
PULOEH SD+ 5V
)
DI7
+
i
. D03+ PLC_Y
- _
1

CLZ+

= =
22 8|S
~ N9 E

CLB+
v

<

m| | m| | B
| o ol |N
=)

o O] [O] 9] [O
ol |8 el N =
=| |7 w| |2 =)

T ¥ ¥

=
w
o E
+ +
2 _— | —
= ~| o
=)
—
=
o
T

w
-
A
o)
-
(@)

For T3RO and lower models For T4R5 and higher models:
Figure 2-4 CD200 Servo Drive CN1 Terminal Pin Distribution Diagram

® CNI1 Control Signal Terminal Plug Pin Distribution and Function Description

Signal Name Pin No. Function Description
Power +24V 43 Internal 24V power supply, voltage range +20V-28V, maximum output current 100mA
Supply COM 44 Internal 24V power ground
PULSE+ 30 Input Pulse Form:
Pulse Command Input Method: o
PULSE- 29 ] ) o - Pulse + direction
- Differential drive input
Position SIGN+ 15 - A, B phase quadrature pulse
- Open collector
Command SIGN- 14 - CW/CCW pulse
PPH 42 Command pulse power input interface (2KQ resistor already in series inside the drive)
PLC Y 37 Open collector pulse input pull-up/pull-down interface
DIl 10 Digital input, default function: Servo enable
DI2 25 Digital input, default function: Fault reset
DI3 11 Digital input, default function: Positive limit
Dicital DI4 26 Digital input, default function: Negative limit
1gita
| g . DI5 12 Digital input, default function: Origin signal
npu
P DI6 27 Digital input, default function: Start origin search
DI7 13 Digital input, default function: Emergency stop
DI8 28 Digital input, default function: Interrupt position table
DI P 41 Digital Input Common Terminal

st
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Signal Name Pin No. Function Description
DO1+ 23 . .
Digital output, default function: Ready
DOl- 7
DO2+ 38 . .
Digital output, default function: Fault alarm output
Digital DO2- 8
Output DO3+ 24 .. . .
DO3 5 Digital output, default function: Target position (speed) reached
DO4+ 40 o .
Digital output, default function: Brake control
DO4- 39
5V 31 Secondary encoder 5V power supply, maximum output current 150mA
Secondary ov 16/32 Secondary encoder 5V power ground _
Encoder SD+ 1 Expandable com@unlcatlon type full
D 17 Secondary encoder communication input | closed-loop function
i (Only CD200C supported)
PAO+ 22 o )
A Phase Frequency Division Output Signal
PAO- 6 A, B phase quadrature frequency-divided
PBO+ 21 pulse output signals
B Phase Frequency Division Output Signal
Fréqgéncy PBO. P quency tput S1g
Division
PZO+ 20 . . . .
Output 570 1 Z Phase Frequency Division Output Signal | Origin Pulse Output Signal
PZO _C 35 Z pulse open collector output Origin Pulse Open Collector Output
D_GND 36 Signal Ground Signal
FCLA+ 2 Full closed-loop encoder A-phase
FCLA- differential input interface
Full
FCLB+ 18 Full cl -1 B-ph
Closed- u ¢ os?d .00p ejncoder phase CD200C Supported
Loop FCLB- 19 differential input interface
FCLZ+ 33 Full closed-loop encoder Z-phase
FCLZ- 34 differential input interface

2.4.2 CN2 Encoder Signal Interface

NC 0V SD+

NC 5V SD-

Pin Signal Description
1 SD+ Data transmit +
2 SD- Data transmit -
3 ov
Encoder 5V power
) 4 5V
5 NC -
6 NC -
PE Casing

- =,
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2.4.3 CN3 Communication (RS485, CANopen) Interface

Terminal Position Number CN3 Pin Signal Description
r 7 1/01 NC -
— S= 202 | NC .
= — 3/03 NC -
4/04 RS+ RS485 Differential Input
N 505 | RS- Signal Port
et 3 — 6/06 GND Signal Ground
— — 707 CAN+ CAN Differential Input Signal
s ® 808 | CAN- Port
For T3R0 and lower mode:s F:)r T4R5 and higher models PE Casing -

- Please use twisted-pair cables for RS485 and CAN differential signal lines.

- Always ensure reliable grounding of the shielded mesh layer, otherwise it may cause false alarms from the drive.

2.4.4 CN4 Communication (Upper Computer) Interface

Terminal Position Number CN4 Pin Signal Description
A1 A2 A3 A4 A5 A+6 Al7 A8 A9 A10 A11 A12 Al-A5 } )
UL L
B1-B5 - -
A6/B6 RS+ RS485+
A7/B7 RS- RS485-
A8-A12 - -
1 +
0| |D
IEEE
B12 B11B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 B8-BI2 - -

® 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

Servo

Note:

Cable Naming Rule
O 9096 ® 6 6 O ©
SP W D 010 07 AB AB - 1 1
—Lb{ Cable Specifications ‘
Fixed Drawing Number
Wiring Sequence Specifications ‘
Parts Category T
W ‘ Wire > Temmal(gﬁeezssiggifications
A DB terminal
Cable Type -y B Straight Aviation Plug
M | Power Cable C RJ45 Connector
D Encorder Cable D Butt Connector
I 10 Cable E Fork Terminal
C | Comm Cable F Bare Wire End
A | Analog Cable H | Right-Angle Aviation Plug
B | Brake Cable I | Insulated Quick-Disconnect
K Ring Terminal
Cable Length |« P 6-pin MDR Connector
001 | 0.Im z |
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

Wire sequence parameter: To distinguish the wire sequence of motor power cables, for the CD200 series compatible with a 110

flange (using an aviation plug), the power cable fixed selection is 1

© Cable material parameter: 1 = Ordinary cable, 2 = Highly flexible cable

%  Note:

"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.

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).

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.

=4
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Power Motor Model Power Cables Encoder Cable
T1RS CM10-B40TR3230
CM10-B60TR6430 SP-WMXXX05DAIB-01 (AMP connector) SP-WDXXX05PAID-01 (AMP connector)
13RO CM10-B60T01330 SP-WMXXX05DAHN-01 (Plug-in type) SP-WDXXX05PAHO-01 (Plug-in type)
CM10-B80T02430
T4R0 CM10-B80T03230 SP-WMXXX07DCIB-01(AMP connector) SP-WDXXX05PAID-01(AMP connector)
T4R5 CM10-B80T03230 SP-WMXXX07DCHN-01(Plug-in type) SP-WDXXX05PAHO-01(Plug-in type)
T5R5 CM10-B130T05430
SP-WMXXX07DCHA-11 SP-WDXXX05PAHC-01
T7R5 CM10-A130T07725
T10R CM10-B130T08415 SP-WMXXX15DBHA-11 SP-WDXXX05PAHC-01
T13R CM10-B130T11515 SP-WMXXX15DBHA-11 SP-WDXXX05PAHC-01
FARO CM10-A130F10015
FGRS CMVI10-B130F08415 SP-WMXXX15DBHA-11 SP-WDXXX05PAHC-01
F8R5 CM10-B130F11515
F12R CM10-B180F18615 SP-WMXXX15DBHB-11 SP-WDXXX05PAHC-01
CM10-A180F21520
F17R CM10-B180F28415 SP-WMXXX40EAHB-11 SP-WDXXX05PAHC-01
F22R CM10-A180F35015 SP-WMXXX15DBHB-11 SP-WDXXX05PAHC-01
F27R CM10-A180F48015 SP-WMXXX40EAHB-11 SP-WDXXX05PAHC-01

2.5.1 Power Cables

SP-WMI 15DEHB-10
SP-WML 15DBHA~1C] SP-WMOOD40EAHB-100
SP-WMOOO07DCHA-1C

SP WMODOCI05DAIB-0C]
COr07DCiB-000

[J05DAHN=-10] SP-WEI
SP-WMOC07DCHN=1C SP-W

&)

IC10SDAHN=-1C]
C07DCHN=-10

JI_\_

:{,’-'/ﬂ WE X N05DAIN-11 | |AL\ AKOSDAIN I':l_l_l E”

Plug-in type i Plug-in type with brake
40/60/80 flange
Motor Terminal Wire Sequence Drive Side
Motor Flange Type Terminal View | Terminal Number | Pin | Definition | Terminal Number
- ! PE
40/60/80 2 U
Using AMP plug m M 3 \Y
4 w
The 80-flange using a small aviation plug to replace the AMP plug is mainly for motor =
applications involving reciprocating motion and harsh conditions like high temperature i =
and high humidity. : - hﬁiﬂ :
2 \%
40/60/80 3 W
Using Plug-in connector 4 PE E
A 24V W C
B ov ‘ﬁ- C
80 (using small aviation 1 PE
plug) 2 U
130/180 3 \%
Using aviation plug 4 W

Simphoenix
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2.5.2 Encoder Cables

SP-WDOOOOSPAID-0C]

AMP connector

40/60/80 flanges

Aviation connector

130 mm flange and above

Plug-in connector

; oo i
40/60/80 flanges 4|

Plug-in connector

'=‘i@@g

With battery

(1) Encoder Cable Terminal Definition

o

SP-WDOOO05PAHC-DC

i
s ";Lﬂ;l SP-WDOOTI07PAHO-0C]

The 80-flange using a small aviation plug to replace the AMP plug is mainly for motor
applications involving reciprocating motion and harsh conditions like high temperature

and high humidity.

1 PE PE

2 E- NC

3 E+ NC
40/60/80 4 SD- 2
Using Plug-in 5 oV 3
connector 6 SD+ 1
7 5V 4

8 NC NC

9 NC NC

1 PE NC

2 E- NC

80 (using small 3 B NC
aviation plug) 4 SD- 2
5 ov 3
6 SD+ 1
7 5V 4

1 PE NC

2 E- NC

130/180 3 E+ NC
Using aviation 4 SD- 2
plug 5 ov 3
6 SD+ 1
7 5V 4

Motor Side Drive Side
Motor Flange Terminal Terminal . .. . Terminal
Type ¢ Shape Number Pin Definition Pin Number
1 PE PE
2 5V 4
3 ov 3
40/60/80 4 SD+
Using AMP 5 SD- 2
plug 6 E+ NC
- 7 E- NC
8 NC NC
9 NC NC

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.

= 4
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(2) Encoder Cable Battery Selection

Battery Model Battery Parameters Rated Value ReMarks
Battery Output Voltage (V) 3.6 -
Battery Capacity (mAh) 2700 -
EVE Energy Battery Low Voltage 3] Alarm Code
Warning Value (V) AL.0001

EVE ER14505 AA

Battery Operating Ambient

(Recommended) Temperature (°C) -20-+85 -
Battery Storage Ambient 0 i
Temperature (°C) -
2.5.3 Brake Terminal Definition
Motor Type Brake Terminal Model | Motor Side Terminal Pin Definition

40/60 172233-1 il ; 204;/
1 24V
80/130 XS12K3P 2 ov
3 NC
- 1 24V
180 XS16K4TM 30 O 02 2 o
O4 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. This
regenerative energy will cause the bus voltage to rise, and its magnitude depends on the inertia of the motor rotor and the load. If the
system inertia is small, the internal bus capacitors of the drive can absorb the regenerative energy. However, if the system inertia is
large, the bus capacitors are insufficient to absorb the regenerative energy, and it must be dissipated through a braking resistor.
Otherwise, excessive bus voltage rise will cause the drive to report an overvoltage shutdown or even damage.

Formula for calculating regenerative energy from rotor inertia:
E, =] xV?/182, unit]
Where J is rotor inertia, unit kg-m2x10-4and V is motor rated speed, unit rpm.

Formula for calculating braking resistor capacity:

B.=2X%x (mE,—E;) /T, umitW

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

— =)
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Built-in Regenerative Braking Minimum Maximum Brakin
. Resistor Specifications " v g.
Drive Model Resist 1 C i allowable external | Energy Ec that Capacitor
€81 a(‘s‘;)e value a(%av? Y| resistance (Q) can Absorb (J)

. CD2000-TIRS N/A N/A 50 11
Single-phase

AC220V CD2000-T3R0 N/A N/A 50 16

CD2000-T4R0 50 50 50 16

CD2000-T4R5 50 (optional) 40 50 19

Single-phase/ | CD2000-T5R5 50 (optional) 40 25 29

Three-phase | CD2000-T7R5 25 (optional) 100 25 34

AC220V CD200o-T10R 25 (optional) 100 15 48

CD200o-T13R 25 (optional) 100 15 60

CD2000-F4R0 100 (optional) 100 80 33

CD2000-F6R5 100 (optional) 100 60 33

CD2000-F8R5 50 (optional) 100 40 33

CD2000-F12R 50 (optional) 100 40 48

Three-phase | CD2000-F17R 40 (optional) 150 40 60

AC380V CD2000-F22R 30 (optional) 150 20 80

CD2000-F27R 30 (optional) 150 20 96

CD200o-F38R N/A N/A 10 144

CD200c-F52R N/A N/A 10 192

CD2000-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 product's
interior, otherwise it may lead to fire or product malfunction.

Servo motors can be installed horizontally and vertically. When connecting to machinery, use an elastic coupling if possible, and
ensure the axis of the servo motor is aligned with the axis of the mechanical load. Ifthe 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

st
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3.3 Installation Requirements

3.3.1 Installation Environment Requirements

Item Requirements

Mounting Place Indoor

Grid Overvoltage Overvoltage Category III (OVCIII)

Maximum altitude up to 1000m

Altitude . Above 1000m, derate by 10% for every 1000m increase

U 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 Humidity Below 90% RH, non-condensing

Storage Humidity Below 90% RH, non-condensing
Vibration Resistance | During transportation: Conform to IEC60721-3-2:1997 Class 2M3
Strength During operation: Conform to IEC60721-3-3:2019 Class 3M2
Protection Level 1P20

Pollution Degree 2 or below

Please install the product in the following locations:

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

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

. equipment like punching machines)

Environment . . L

. 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

S ® HU%‘
I o f e e
OOO=2283
[ == ] °
OOO=2283
OOO=2283
[ == ]
OOO=2283

i [ == ] o
OOO=2283
OO0 E 5@
DOOOE328
OOO=2283 °
[y

f B=a2=2828
[ e
e
[ e [}
[y
B=a2=2828
[ e
e
[ e
[y
=220 -] g °

o

THHHY

€]

D HHHHHHHHHHHH AR

Installation Plane

The drive only supports vertical installation. Incorrect installation direction may lead to overheating or damage to the drive.

(2) Installation Clearance

To ensure good cooling circulation, when installing the AC servo drive, there must be sufficient space above, below, left, and right
from adjacent items and baffles (walls), otherwise it may cause malfunction. Its intake and exhaust holes must not be blocked, nor

should it be placed on its side, otherwise it may cause malfunction. When multiple servo drives are installed side by side in a control

cabinet, users should observe the installation clearances shown in the following diagram:

Air Outlet

Air Outlet

Air Outlet

Il

10mm.

10mm.

Il

IS

&

G

&

il

Air Inlet

Air Inlet

= A-".
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(3) Drive Dimensions

OBBBEE
66086
T
J Eherciine 5 —
== T ‘
. IR = —
F 3
L] el
i
I } T
il
'
Y | ® @ fis
» D - <~ W1,
Weight
Drive Model W1 (mm) | W (mm) | H1 (mm) | H(mm) | D (mm) Serew ;
Specifications (KG)
T1R8/T3R0/T4R0 32 42 161 170 170 M4 1
T4RS5/T5R5/T7RS 40 50 161 170 170 M4 13
TIOR/T13R 64 80 186 195 182 M4 2.1
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 127

(4) Motor Dimensions

M4-6HV 12 I
Flange 60 m o

3
220 5 ! ]
o <+
e I e —H —
Al )
30 |75 L+1
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M5-6HV 15 Z@% I
@
Flange 80 21.>

L+1

180

130

2
?19.4
oo
N ]
Sai
25
37
8
35
M6-6HV 20
%5 6-H9
Flange 130 '
B24.8x2
o 25 i
8§ j==1"
40
57 L 114

Flange 180 138

15
3
Mn N
=8 2
S8
3.4 Inspection after Installation
S/N Content Confirm
1 Check if power input terminals (L1, L2, L3) are connected correctly O
2 Check if P+, D, C, and PN are connected correctly O
3 Check if the phase sequence of the servo drive output terminals (U, V, W) is consistent with 0
that of servo motor cable (U, V, W)
4 Confirm that servo drive power input terminals (L1, L2, L3) and main circuit output
terminals (U, V, W) are not short-circuited O
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 O
7 Ensure that motor casing is grounded, and the ground wire is always connected to earth O

=,
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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.

o 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.

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

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

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

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

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

N\

N\
N\

/
7
N\

/
7

— =,
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26 Chapter 4 Electrical Design Guide

4.2 Main Circuit Terminals and Wiring

4.2.1 Main Circuit Terminals

Symbol Name Drive Model Function and Connection
L1 Main Circuit P [ ¢ TIR8/T3R0/T4R0 | Single-phase AC220V power input (no L3 terminal)
in Circui r In ; ;
L2 a Tc:nni;:lve pu T5R5~T13R Single-phase/three-phase AC220V power input
(L3) F4R0-F62R Three-phase AC 380V Power Input
Internal braking: None
TIR8/T3R0 . . .
External braking: Braking resistor between P+ and C
Internal braking: 50Q,50W
T4RO
External braking: Braking resistor between P+ and C
P+ e Ot
b External Braking Resistor Internal braking: Optional
Connection Terminals T5R5~T13R Short-circuit between P+ and D
c F4RO0-F27R External braking: Connectbrakingresistor between P+
and C, and open circuit between P+ and D
Internal braking: None
F38R-F62R External braking: Connectbrakingresistor between P+
and C, and open circuit between P+ and D
U
v Motor Connection Power cable connection terminals of the servo drive, connected to the
Terminals U/V/W phases of the motor, respectively
W
P+ Common DC Bus Common DC bus terminals of the servo drive, used for common bus when
PN Terminals multiple drives are connected in parallel
By default, N1 and N2 are short-circuited. When high-order harmonics of
N1 External Reactor L
5 Terminals the power supply need to be suppressed, remove the short-circuit between
N N1 and N2 and connect an external DC reactor
PE Ground Terminal Connect to the ground terminal of the power supply and the ground terminal
of the motor

4.2.2 Main Circuit Cable Diameter Specifications

R o G Motor Connection Braking. Resistor Protecti\.fe Earth
Drive Model Cable Connection Cable Wire
L1/L2/1L3 U/V/W P+/D/C PE
CD2000-T1RS 0.50 mm? 0.50 mm? 0.50 mm? 0.50 mm?
CD2000-T3RO 0.50 mm? 0.50 mm? 0.50 mm? 0.50 mm?
CD2000-T4R0/T4R5 0.75 mm? 0.75 mm? 0.75 mm? 0.75 mm?
CD2000-T5R5/T7R5 0.75 mm? 0.75 mm? 0.75 mm? 0.75 mm?
CD2000-T10R/T13R 1.5 mm? 1.5 mm? 1.5 mm? 1.5 mm?
CD2000-F4R0 1.5 mm? 1.5 mm? 1.5 mm? 1.5 mm?
CD2000-F6R5 1.5 mm? 1.5 mm? 1.5 mm? 1.5 mm?
CD2000-F8R5 1.5 mm? 1.5 mm? 1.5 mm? 1.5 mm?
CD2000-F12R 1.5 mm? 1.5 mm? 1.5 mm? 1.5 mm?
CD200O-F17R 4.0mm? 4.0mm? 4.0mm? 4.0mm?
CD200O-F22R 4.0mm? 4.0mm? 4.0mm? 4.0mm?
CD2000-F27R 4.0mm? 4.0mm? 4.0mm? 4.0mm?
CD2000-F38R 6.0mm?2 6.0mm?2 6.0mm?2 6.0mm?2
CD2000-F52R 10.0mm2 10.0mm?2 10.0mm?2 10.0mm2
CD2000-F62R 16.0mm2 16.0mm?2 16.0mm?2 16.0mm2
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4.2.3 Single-Phase 220V Wiring (T1R8/T3R0/T4R0)

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.

EMI Filter

Installed to suppress
external noise from power
lines.

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

protecting against voltage spikes

External Braking Resistor

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

Debugging Software Interface

o T <
i

Communication Cable

Servo Motor Encoder

Note 3*

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

N

&)

&)

- 9

N @Il
— Note 4*
Servo Motor Main Circuit Cable%
I
&
Servo Motor

D: Freewheeling Diode  SA: Surge Suppressor

RLY2/RLY4: Relays ~ ASI: Alarm Status Indicator

T1R8/T3R0/T4R0 accepts single-phase AC 220V power input.
T1R8/T3R0/T4R0 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.

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

Single-phase/Three-phase AC220V

Circuit Breaker
Protects power cables by
cutting off the circuit

in case of overcurrent. .
Debugging Software Interface

EMI Filter
Installed to suppress

external noise from power
lines.

Communication Cable

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

protecting against voltage spikes

External Braking Resistor @

Note 2*

rv ntrol 44-Pin Cable

Servo Motor Encoder Cable

Brake Power Supply

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

Note 3*

. ry
@ Note 4*

Servo Motor Main Circuit Cable %

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
Note 1*:  T4R5/T5R5/T7R5 accepts either three-phase AC 220V or single-phase AC 220V power supply
Note 2*:  When using external braking resistor: Connect between P+ and C terminals, Meanwhile keep P+
and D terminals open-circuit;

When no external braking resistor is used: Must short-circuit P+ and D terminals
Note 3*:  The 24V DC brake power supply must be user-provided.

Galvanically isolated from the control signal power (12-24V).
Note 4*:  Motor cable shield must terminate at the product’ s PE output terminal.

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

protective earth conductor.

— =)
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4.2.5 Single-Phase/Three-Phase 220V Wiring (T10R ~ T13R)

Note 1*:
Note 2*:

Note 3*:

Note 4*:

Single-phase/Three-phase AC220V

Circuit Breaker Debugging Software Interface

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

O

o —
RS = O <

Communication Cable

EMI Filter

Installed to suppress
external noise from power
lines.

==
Top View
S| | ol

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

protecting against voltage spikes

Servo Control 44-Pin Cable

External Braking Resistor

[r=sie ]

Brake Power Supply Servo Motor Engoder Cable

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

Note 3*

—L Note 4*

Servo Motor Main Circuit Cable

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

T10R~T13R accepts three-phase AC220V 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.

= ':_'Z
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4.2.6 Three-Phase 380V Wiring (F4R0 ~ F12R)

sircuit Breaker
'rotects power cables by
utting off the circuit

1 case of overcurrent.

Debugging Software Interface

0 =<

Communication Cable

:MI Filter

1stalled to suppress
xternal noise from power
nes.

actromagnetic Contactor
irns the servo power ON/OFF.
ite: Must be installed for

stecting against voltage spikes

Servo Control 44-Pin Ca

=

Servo Motor Encoder Cable

ternal Braking Resistor

i_&

Note 2*

ike Power Supply

/ DC power source,
:d when the servo motor

:quipped with a brake.

Note 3* ©

]

ctromagnetic Contactor Note 4*
1trols the brake -
ver ON/OFF P
urge suppressor must RLY4 Servo Motor Main Circuit Cable
installed during use to

tect the circuit.

Servo Motor

e KM: Electromagnetic Contactor D: Freewheeling Diode  SA: Surge Suppressor
RLY2/RLY4: Relays ~ ASI: Alarm Status Indicator
Note 1*:  F4RO~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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4.2.7 Three-Phase 380V Wiring (F17R ~ F27R)

Note 1*:
Note 2*:

Note 3*:

Note 4*:

Debugging Software Interface

d =

Communication Cable

Three-phase AC380V

Circuit Breaker
Protects power cables by
cutting off the circuit

in case of overcurrent.

EMI Filter

Installed to suppress © °
external noise from power
lines.
Servo Control 44-Pin Cable
Electromagnetic Contactor
Turns the servo power ON/OFF. © charce
Note: Must be installed for
protecting against voltage spikes @ ‘ﬂ
Note 1* =g
@ J Servo Motor Engoder Cable
®
d
®
—
&l
External Braking Resistor
=)0
@) _
&) {[] N
Brake Power Supply @D E
24V DC power source, 7 = =
used when the servo motor @ @
is equipped with a brake.
Note 3* t

Electromagnetic Contactor

Controls the brake
power ON/OFF

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

Servo Motor Main Circuit Cable %

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

CD200 Servo Drive

24V
24V 43 Internal
COM- /144 DC 24V supplySecondary
= Encoder
Communication1 | E)gezrzs/l
Digital Input 17 L SD- When the Upper Device is
Controler Pulse Conees s Carrent Limiting
PULSE ’ Input Resistor
< [ e IEZ 2 potr ’
SIGN . SIGN+ 115 —
< [ SIGN- 14 EIEZ E)Sezrzsll
é 24\ ) When the Upper Device is
’ — a Relay, must Correctly
Digital ot s Frevielng
Output
ROIEZS
WIET ]?igital
- t
P
BEZY .
requency
ov_ [ i34 Divisipn
N N Output |
5V_EC 1 I/ ‘1\ \ PN
! !
OV._EC ) | @
[ v
External ‘J ‘\‘ Shleldm@ Et |
Displagement EA% FCLA+.,2 ABZ-type 5\;(c?rrgiv
Sensor / FCLA- I3 Full-closed loop
(ABZ type) - FCLB+I18 Encoder Input r /\\
] Fcie-li9 (€D200C) BPZOL | :
I [
'»1 | FCLZ+[33 cor s e oo \ﬁ DGND n
L / FCLZ- I34 Z-phase Open-collector J v J7
V/ Output Voo

\ // Shielding

Shieldiné

% Description:
[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
Max Voltage: 30V DC,

Max Current: 50mA.

DO Port Limits:

[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

7
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4.3.1 Pulse Input Interface

Description of Position Command Pulse Input Signal

Signal Name

Terminal Number

Function

Internal 24V power supply, voltage range +20V-28V, maximum

+24 4
Internal v 3 output current 100mA
P 1
ower Supply COM 44 Internal 24V power ground
PULSE+ 30 Input Pulse Form:
Pulse Command Input Pulse + directi
PULSE- 29 Method: ulse irection
<A, B ph dratu 1
i SIGN+ 15 - Differential drive input - = Pliase quadrature puise
Position - CW/CCW pulse
- Open collector
Command SIGN- 14 - Digital Pulse Bus
Command pulse power input interface (2KQ resistor already in
PPH 42 L .
series inside the drive)
PLC Y 37 Open collector pulse input pull-up/pull-down interface
(1) Differential Input

The pulse input voltage ofthe differential inputis 5V. This input method offers the bestnoise immunity andis recommended for priority

use

Controler

PULSE
(Cw %/<
Phase A)
SIGN
(CCW%/<
Phase B)

GND

Differential Input Servo Drive
R PULSE+.30
TwiS/éedPair PULSE-Zzg - * *%H
J | E—
r SIGN+L15 —
Twisted Pair /
SIGN- 7
J l1a x|
DGND,' 36
Shield

Be sure to connect the 5V power ground of the upper device to the DGND of the drive to reduce noise interference

st
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(2) Open Collector Input

I. Using the internal 24V power supply of the servo (featuring better anti-interference capability than external power,

recommended)

a. Upper device is NPN-type output: PLC_Y and PULSE- are connected together to the PLC output port to enhance PLC pull-up

current capability and reduce noise interference

Using Internal DC 24V Servo Drive
Re ded 24v
Controler commende 24V J43 T

4 PLC_Y /37

Pull-up PPH ‘ 42
Signal

Enhancement

PULSE+.30 —
PULSE- 129 YL &

SIGN+ 15 -
SIGN- 114 g IE 2

COM /44
-

b. Upper device is PNP-type output: PLC_Y and PULSE+ are connected together to the PLC output port to enhance PLC pull-down

current capability and reduce noise interference

Using Internal DC 24V Servo Drive

24V
Recommended 24V i43 T

Controler

PLC_Y .37

N Pull-down PPH ‘42

/ }‘* Signal ﬁﬁ
/\'wntfed \mr Enhancement J PULSE+ISO @}
B PULSE- 1291 | . &%/
Tw:itedr‘Paxr
5 SIGN+ 15 .
Shleld SIGN- 114 — & | ¥
COM I44
‘ =

II. Using external 24V power supply (using resistors internal to the drive (recommended))

a. Upper device is NPN-type output: PLC_Y and PULSE- are connected together to the PLC output port to enhance PLC pull-up

current capability and reduce noise interference
- Servo Drive
Using External

DC 24V 24V
Controler 24V 43

PLC_Y 37
NPN Pull-up ppH‘42 ¢
Signal
Enhancement I ﬁ] ﬁ
PULSE+'.30 —
A PULSE- 129 —*[¥
Twisted /zair ‘i’ "
— SIGN+ /15
| SIGN- 714 £ ¥
Twisted'%iir ‘ ‘ I
i u COM 44
Shield/ J7 -
@ External OV

=

I
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b. Upper device is PNP-type output: PLC_Y and PULSE+ are connected together to the PLC output port to enhance PLC pull-down

current capability and reduce noise interference

Using External
Control DC 24V Servo Drive
ontroler
24V
T 24V 143
PP PLC_YT;
Pull-down
/| Signal External 0OV PPH 142
/ | Enhancement %7 @1 E]
Tw?bted}\:Palr PULSE+ 30 .
Nk PULSE- 20| | & ¥/
%Wis{ed}?air SIGN+ 15 J .
éghield SIGN- 114 | — &|¥
COM. 44
1

III. Using external 24V power supply (using external current limiting resistors, use with caution)

If an external resistor method is used to receive the input signal of the external open collector, please correctly connect current limiting
resistors in series in the circuit. Otherwise, it may lead to abnormal pulse reception or even port damage. The selection of current
limiting resistors must meet the following conditions, and each port must be connected with its own current limiting resistor; do not

share or omit connections

V.. — 1.4V
=10mA
R, + 200
Recommended resistance values:

Vce Rx Power of Rx
24V 2K 0.5W
12V 800R 0.5W
5V 0K ow

a. Upper device is NPN-type output: PLC_Y and PULSE- are connected together to the PLC output port to enhance PLC pull-up

current capability and reduce noise interference

Using External Power
Controler 24V 143
PLC_Y/.37
VCC
Z;g'r;::’ T PPH 42
Current-Limiting
Enhancement Reﬂstor A PULSE+.30 .

Rx  ™sariPULSE- 129 i IE

J

Servo Drive

Current-Limiting

Rx ™t SIGN- (14 % v

Resistor . SIGN+ 115 —
Shield -
COM.44
—_
External OV

— =)
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b. Upper device is PNP-type output: PLC_Y and PULSE+ are connected together to the PLC output port to enhance PLC pull-down

current capability and reduce noise interference

Servo Drive
Control
ontrol - VCC Using External Power 24V |43
Pull-down
PNP Signal PLC_Y/37
Enhancement
PPH 42
Current-Limiting I
Resistor 1 PULSE+.30
Rx T»\v/s.idpx\\.r PULSE- 129 | ;I}/
Current-Limiting } J
Resistor . SIGN+ 15
Rx Twafé‘c%wfa. SIGN- 114 ENEZ

ExtErZal ov

AV
és‘"e‘d COM .44

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

4.3.2 Digital Input (DI)

(1) DI Terminal Pin Definition

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

failure of the circuit to conduct.

Note:

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

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

Do n: functions for different DI terminals
Signal Name Pin Number Default Function
DIl 10 Digital input, default function: Servo enable
DI2 25 Digital input, default function: Fault reset
DI3 11 Digital input, default function: Positive limit
o DIi4 26 Digital input, default function: Negative limit
]?rlliltil DI5 12 Digital input, default function: Origin signal
DI6 27 Digital input, default function: Start origin search
DI7 13 Digital input, default function: Emergency stop
DI8 28 Digital input, default function: Interrupt position table
DI P 41 Digital Input Common Terminal
;?;;el; 22;; :i Internal 24V Power Supply
(2) Digital Input (DI) Function Definition Table
S/N Function Function Description ReMarks
0 No Function

1 Servo Enable

Control the servo to enter the running or standby
status

Only when there is no fault can it be
enabled

2 Fault Reset

Control the servo to switch back to the ready status
from fault status

Before resetting, please ensure that the
fault has been cleared

Position Table Index 0

Position Table Index 1

In PP mode, for position table mode task index

Position Table Index 2

selection, the index value composed ofthe states of

Position Table Index 3

"Position Table Index 0-4" selects the starting

Position Table Index 4

sequence number for position table execution tasks

Position table mode requires at least one
input terminal function configured as
"Position Table Index". "Index 31" is a
special function configuration

0 |||k W

Operating Mode Index 0

The index value composed of the states of

9 Operating Mode Index 1

"Operating Mode Index 0/1" selects the servo
operating mode

The corresponding operating mode for DI
terminal input can be set via "DIN
Operating Mode 0-4"

= > //
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S/N Function Function Description ReMarks
Each gain group parameter includes:

10 Gain Index 0 iti 1 bandwidth d 1

The index value composed of the states of "Gain posttion foop . anawictt, spee' oop
N . . proportional gain, speed loop integral
Index 0/1" selects the internal gain group . . .

1 Gain Index 1 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 T'O prevept acc?ldents caused by ?.bnonnal

13 Positive Limit after triggering signal triggering or broken wires, .ushe
"normally closed contacts" for limit

14 Negative Limit Revers.e lim.it switch input, "nL----" is displayed switcbes. Pos.itive. apd negative limit

after triggering functions are invalid in torque mode

15 Origin Signal Origin mode origin switch signal Origin switch input

16 Start Origin Search Origin finding action trigger signal in origin mode
Control 1 d and feedback i

17 Command Reversal Reverse the command target ontro 9op .comman and feedback M
reverse direction
The emergency stop method can be set via

) ) "Emergency Stop Option"
Execute emergency stop action according to the set . .

18 Emergency Stop method With some emergency stop options,
motion will resume after the emergency
stop signal disappears.

. . . Click "re-read data" to display data

19 Trigger 0 Trigger oscilloscope data acquisition ¢ . re-rea .a 2 O, 1splay da
acquired at the trigger point

21 Condition 0 If both condition 0 and condition 1 are

Judgment condition for the next index in position | inactive, the execution condition remains

table mode. Setting control register bit 9 and bit 10 1;

to 1 enables condition 0 and condition 1 inputs, | If condition 0 is active and condition 1 is
» respectively. When bothare active, bit 11 canselect | inactive, the execution condition is

22 Condition 1 the execution logic as condition 0 | condition 1 (bit | condition 0;

12 setto 0), or condition 0 & condition 1 (bit 12set | [f condition 0 is inactive and condition 1
to 1) is active, the execution condition is
condition 1.
Set "Control Word 6040" bit 8 to 1. After

23 Pause Pause command execution in PV and PP modes | release, incomplete commands will
continue to execute
In pulse mode, when the terminal input is

. . . . tive, th ti itches t
With the gear expansion coefficient, it enables active . ¢ gear r? o switches to (gear
24 Pulse gear Lo . . expansion coefficient numerator / gear
switching of the electronic gear ratio . . .
expansion coefficient denominator) x
electronic gear ratio.

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

26 Int ¢ Position Tabl Int ¢ th ition tabl . position table running ends. The position

nterrupt Fosttion 1able | Infetrupt the position table running table will rerun from the beginning after
the next activation
After running the current index, the next

27 | Pause Position Table Pause the position table running index will pause, and resume running
until the pause signal is cleared

28 Probe 1 The probe function can record the positionand time

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

— =)
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(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.

L. If the higher-level device is a relay output:

Taking DI1 as an example, various wiring methods are as follows. The interface circuits for DI1 to DI8 are identical.

Servo Drive Servo Drive
24V External DC 24V 24V
24v 43 e 24v /43
DI_Pi41 DI_Pla1
DI1.10 Eﬁ**¢( DI1.10 Eﬁ**ﬂ[
0y 0y
COM/ 44 COM 144
€ €
L 4 L
External OV

Using Internal DC 24V Using External DC 24V
I1. If the higher-level device is an open collector output:
Taking DI1 as an example, various wiring methods are as follows. The interface circuits for DI1 to DI8 are identical.

a.  When using the internal 24V power supply of the drive:

Servo Drive Servo Drive
24V 24V
24V 143 | 24v.43 |
PNP
DI P41 hs DI_Pl41
DI1/10 ﬁﬁ**ﬂi DI1]10 ﬁﬁ*#fl{

NPN
{

COM 44 COM, 44

‘W
‘\F

=y
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b. When using the external 24V power supply:

Servo Drive Servo Drive
External DC 24V 24V External DC 24V "y
oay 24V 143 24V .43
PNP
DI Plg1 DI Plag
DI1I10 — ¢ *#ﬂc DI1I10 ¢ *#4[
NPN
COM 44 COM | 44
L 1
External OV = < =
External 0V

4.3.4 Digital Output (DO)

The digital output interface of the CD200 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
DOI1+ 23 . .
Digital output, default function: Ready
DOI- 7
DO2+ 38 . .
Digital output, default function: Fault alarm output
Digital DO2- 8
Output DO3+ 24 . . g
D03 0 Digital output, default function: Target position (speed) reached
DO4+ 40 . .
Digital output, default function: Brake control
DO4- 39
P +24V 43
ower Internal 24V Power Supply
Supply COM 44
(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
5 Current Saturation Current reaches or exceeds "Current Command Limit 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 1"1;112; Znotor speed exceeds "Maximum Speed Setting" in torque

= > //
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S/N Function Function Description ReMarks
11 Enabling The servo is in enable status

12 In Limit "Sl“:fe t\:}zz/c;l ;sr ;;, ;l;: positive/negative limit status of

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"

(3) DO Terminal Wiring Usage

Taking DO1 as an example, various wiring methods are as follows. The interface circuits for DO1 to DO4 are identical.

L. If the higher-level device is a relay input: Please confirm that the correct polarity of the freewheeling diode

I1. If the higher-level device is an optocoupler input: Please ensure that the current-limiting resistor is correctly connected

a.

b.

Servo Drive  Eyternal
DC5~24V
V% Relay
23.DO1+
DO1-
External OV

Collector Connection

23

44
L

When using the internal 24V power supply of the drive:

24V

Current-Limit
Resistor

DO1+
1Optocoupler

Collector Connection

Servo Drive

23

When using the external 24V power supply:

External
DC5~24V

Current-Limit
Resistor

DO1+
Optocoupler
01- P p

External OV

Collector Connection

Servo Drive

23

External
DC5~24V

DO1+

DO1-
o Relay

External OV

Emitter connection

Current-Limit
Resistor

44 I COM
EE
- Optocoupler
Emitter connection
Servo Drive External
DC5~24V

Current-Limit
Resistor

ocoupler

Emitter connection  External OV

=,

st
Simphoenix




Chapter 4 Electrical Design Guide 41

4.3.5 Encoder Frequency Division Output

The encoder frequency division output signal of the drive is a differential signal, typically used as a position feedback signal when the

higher-level device performs position control. On the higher-level device side, please use a differential or optocoupler 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
PAO+ 22 A Phase Frequency
PAO- 6 Division Output Signal | A B phase quadrature frequency-
PBO+ 21 B Phase Frequency divided pulse output signals
Frequency | PBO- 5 Division Output Signal
Division | pzo+ 20 Z Phase Fre
quency .. .
o . (0] Pulse Output Signal
Output PZO- 4 Division Output Signal rigin Pulse Output Signa
Z pulse open collector
PZO _C 35 P oﬁtput Origin Pulse Open Collector
- Output Signal
D GND 36 Signal Ground

(1) Encoder Frequency Division Output Differential Reception

When using differential reception on the host device side, a terminal resistor must be installed between the differential input
circuits, with the resistance value set according to actual conditions. Additionally, pin 36 (GND) of the driver must be short-circuited

to the GND of the differential receiver on the host device.

Servo Drive Differential Reception

Controler

Frequency
Division |
Output

]

L
é’; Shield % GND

(2) Encoder Frequency Division Output Optocoupler Reception

Servo Drive  OPtocoupler Reception

Controler

Frequen
Division |
QOutpy

e
L é Shield T %GND

= '-;';'Z/
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(3) Encoder Frequency Division Z-Phase Open Collector Output

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.

Servo Drive

Z-phase
Open-collector
Output 35

External
DC 5V~24V

pzo c /[

i

N
/

/
{

7

36

DGND

[
|
{
i
i
§

|
§
i

i
i
j
I

il

4.3.6 Communication Interface Wiring

Shield |
A\

' External OV

&

{

i
i
f

Optocoupler

Communication interface CN3 consists of two identical communication interfaces connected in parallel internally, enabling

communication between the drive and PCs, PLCs, and other drives

Terminal Position Number CN3 Pin Signal Description
. , 1/01 NC -
f— 0O S == 2/02 NC -
= — 3/03 NC -
- C == 4004 | RS+
N RS485 Differential Input Signal Port
5/05 RS-
— 3 — 6/06 | GND Signal Ground
— — 7/07 CANH | CAN Differential Input Signal Port
° 8/08 CANL (CD200C series supported)
r T3RO and lower mo-rljels F-or T4R5 and above mod: PE Casing _

(1) RS485 Communication

When using RS485 for network communication, 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

[

C
N
3
T

Slave 1

Slave 2

8 8

v

N

3

o] o
i T |OUT

:

RS485+

RS485+
485-

00 000

Slave n
N N
3 3
) [y hd
s g T |GUT

RS485+

RS485+
485-

Communication Connection Descriptions:

. Please use shielded twisted-pair cables. Connectors with metal shielding are recommended to prevent signal interference.

. Connect 120Q) termination resistors at both ends of the RS485 bus to prevent RS485 signal reflection.

. When there are many nodes, please choose a daisy-chain topology for the RS485 bus. All node signal grounds should be

connected together, supporting a maximum of 32 nodes.

— =)
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(2) Communication Interface with Upper Computer

As shown in the figure below, the communication interface CN4 on the top of the servo drive allows connecting the drive to the

dedicated debugging tool X Servo Configurator for operations such as parameter setting & monitoring, gain adjustment,

troubleshooting, and firmware upgrades.

PC:X Servo Configurator

4.4 Anti-Interference Measures

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

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

grounding methods and wiring procedures must be adopted.

Grounding Procedures

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

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

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

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

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

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

If the main 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:
. When using multiple control cabinets, they should be connected with grounding wires ofat 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

=" 4
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Chapter 5 Display and Operation

The CD200 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:
e Operation panel of the drive

e Upper computer software X Servo Configurator (recommended)

5.1 Operation Panel

5.1.1 Front Panel Composition

The CD200 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 Mo];lejwﬂch Exit current parameter/function operation, and
utton .
return to Previous menu
Submenu toggle, increase value
A Up Button
] High/low digit display toggle
OO0 0 v Down Butt Submenu toggle, decrease value
own Button
g“ uuu g“ Q“ High/low digit display toggle
Input digit (flashing) shift
MODE A V <4 SET <<€ Shift Button put digit ( 2) hift
Enter parameter monitoring menu
ET Enter next menu
N SET OK Button Confirm input

MODE UP DOWNSHIFTSET

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 warning clear interface,
displaying "CLrUU". Atthis point, pressing "SET" will attemptto clearthe warning. Warnings caused by low battery power ofencoder
will cause the digital tube to alternately flash 3 times with a 200ms interval. Other warnings will clear automatically.

4. Status Monitoring

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

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

— =)

st
Simphoenix



Chapter 5 Display and Operation 45

Display Description ReMarks

The leftmost digital tube displays a number

i-l d S mr Speed 500 r/m corresponding to different monitoring

) () : ,
values, which corresponds to the constantly | Monitored parameter
displayed parameter monitoring  setting | corresponding value

m d - 5 mr i :

RN Speed -500 1/m : Speed

Speed -1500 r/m

Bus voltage 320.8V

DI1, DI2 with input

The second digital tube from the left
displays"d", indicating thatthe parameter is
displayed in decimal; displaying "H"
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

: Bus voltage

: Drive temperature

: Input terminal status

: Output terminal status

: Drive load rate

AN L A WD = 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"¥" 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:

— =)

st
Simphoenix



46 Chapter 5 Display and Operation

Power on

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

Primary Menu Secondary Menu
| MORE s St P 113 11| FOO1Control Loop Parameter
Y ooe L ¢ Sooe ©ouy
Main Menu {_} 7
Cnn SE
g; HHH E % Pr, 88@ FOO2Motor Parameter
Al
F B B % Pr 38 a FOO3Drive Configuration
Al
SE . .
F 88 Lg ﬁ Pr L&BG FOO4DI Configuration
Al
SE .
F BB S ﬁ Pf BB FOO5DO0 Configuration
JLW
mo e RSEA 1 7| FOO6 Auto-Tuning and
F uy MODE PJ‘ &L& et Real-time Function Settings
v
I 1| SEAL I FOO7Jog and Constant
YU oo Pf twuy Display Settings
v
F BB % Pf 88 B FOO8Pposition Table Function
JLW
F Qﬂ g % Pr g@ﬂ FOO9Homing Configuration
v
F BB % Pr RQQ FOOAAuxiliary Parameters
v
SE
88 ﬁ BEQ gggﬂ FOObHistorical Error Display
v
nnrSEL s i
F HHE P RHH FOOCTuning parameters
v
mnn | SEL MM FOOD Gantry synchronization
vu ODE P r du u parameters

(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 "«4«" 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.

= 'o"'-E".'/"‘.
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5.1.3 Parameter Display Description

Display Description ReMarks
H 1 3 g The leftmost digital tube displays "H", indicating that the
(N ] ~ parameter is displayed in hexadecimal
Hexadecimal Data Display
H H irrn The two leftmostdigital tubes display "HH", indicating that When displaying 32-bit data, '
g the higher 16 bits of a 32-bit data are displayed by default, the lower 16 bits are
displayed first, by switching with "A"
. . o or "v" keys
H o IrirnnT The two leftmostdigital tubes display "HL", indicating that
LUy 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
] o Decimal Data Display
“ The topmost segment of the leftmost digital tube for the ) S
higher 5 bits lights up If there is a negative sign, it is next to
the most significant digit. Switch
FIririrr The bottommost segment ofthe leftmost digital tube forthe | between higher and lower 5 bits with
ooy lower 5 bits lights up "A"or"V"keys
The rigidity level parameter is displayed as "5tF-xx", | Rigidity Level Adjustment
S & F - | 3 where "xx"is the rigidity level value. It needs to be directly | The range is from 0-31, and the rigidity
{ modified using the "A" or "V¥" keys, and will take effect | level must be adjusted step by step to

immediately.

prevent control issues.

PPPP1 indicates that a position operation is about to be
performed. After pressing SET to enter, PP1.01 will be
displayed. The first "1" indicates that the current edited
item is a position, and the "01" after it indicates that the
first position is being edited, and so on

In position table editing status, PPPPx
will be displayed, where "x" represents
the group. For details, please refer to
9.1.8 FO08 Parameter Group Settings

Once the drive experiences a fatal fault, it will directly
jump to the fault display state, regardless of the current
display state. The fault display format is "Er.XXXX",
where "XXXX" is the alarm code

Flash with a 650ms cycle

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. If 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
- 8 B '] Signed data, occupying the right 4 digital tubes, and 8-bit Data Editing
he left is the si i
the leftmost one is the sign bit When editing the sign bit,
pressing "A" or "V" will
1o Unsigned data, occupying the right 3 digital tubes toggle the sign between "-
ot when entering editing state "and "0"

'
C
C
Ca
Cd

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

16-bit Data Editing
When editing the sign bit,
pressing "A" or "V" will
toggle the sign between "-

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

Mrrrn o Unsigned data, occupying 5 digital tubes when , o
guouug entering editing state and "0
Decimal
Signed data, occupying two screens when entering Di
- > e . ) isplay
- nnrnn i editing state, and splitting into lower 5 bits and higher
vyt 5 bits. The higher 5 bits will carry the sign bit on the 32-bit Data Editing
leftmost digital tube. When editing the lower 5 bits, | Long press "«4«" key to
the leftmost digital tube will not enter the editing | t5ggle between lower five
U701 171 1) | flashing state. When editing the higher 5 bits, the | pits and higher five bits
- g leftmostdigital tube is the sign bit and also represents o . .
) A ) 7 When editing the sign bit,
the higher 5 bits, and will enter the editing state. pressing "A" or "¥" will
toggle the sign between "-
= o Unsigned data, occupying two screens when entering g8 " anigi e
N NN ] 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 fiata 1S 97
not move to the leftmost digital tube; the leftmost edltmg.the sign bit is
I digital tube only displays a horizontal line indicating invalid
PR N O | higher or lower 5 bits
16-bit data, when entering editing state, the leftmost
] 1 3 "~ digital tube displays "H". Parameter settings occupy . ..
16-bit Data Edit
h J r~ the right 4 digital tubes, and each digit is toggled bit Data Editing
between 0 and F by "A" or"V"
H H n n n ) - Hexa:ldemmal
(AN 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.

st
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5.1.5 Parameter Setting Examples

(1) Restore Factory Settings

Restore Factory Settings Successfully
Returns HLO000, Then Restart the

The last digit of the digital

Drive (Power Off/On or Set PrA.10) display is flashing.
LIy nnrng setjen ﬁ!ﬂjle_U! nonn
e ooy neuuL LI~ gprieuuuy
v
SET) /MODE
| MODE nr oS o nn SELfey nn
Main Menu Primary Menu Secondary Menu
Alv
Eﬁﬁqsﬂ '!_qul'a A\ L_q 11
I R NN MODE !ﬂ,gu‘v L oy
Auxiliary Parameters Secondary Menu Reboot
MODE1LSET
SET nnnn | A A nnnn padll r
o ‘ Uuuu - Ly o
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 (YN
HoldA1 ﬂ(Release
:';A+SET ¢ r s M mSEL oo
Y I Sooe uoy MODE (YN NN NODE ar o
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
U (NN NN} will move back and forth
7 T00 between the automatically
og reverse, -100pm recorded positions.
(3) Change Operating Mode
1 |[MODS crnn A cAnolESl o_onn
U= rug I~g o N oL
MODE \ 4 ODE
Main Menu Primary Menu Auxiliary Parameters v1 L A
Ce e | SEL ¢ | 2ET O_0 1D
Ul = oz Frmoac
Parameter Editing Status Current Operating Mode Change Operating Mode
J (Profile Position Mode)
70078078 8| SET ]
U I/ 3J
Change Operating Mode Operating Mode Changed

to Profile Velocity Mode

= 'o"'-E".'/"‘

Successfully
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(4) Motor Parameter Auto-tuning

] '+SET P - nCc % 1 |_SEL e nln
u MODE LU 2 [ Tiooe U ooe Loy
Main Menu Main Menu Default Value
J A
SET
n Execute Inertia Self-Test. Mo
! U |
Auto-Return to Zero After Completion =
Inertia Identification Completed Set "1" to execute Inertia Self-Test
j MODE
o_cncl|A|l o_cneclse '
ﬂ!'L!_l’Il ﬂ!‘hubm !
View Inertia Identification Results 1:  identification successful
— SE — -
o O | SEL
Proute— ob

Check Current Inertia Ratio  Current Inertia Ratio is 6.6
(5) Constant Monitoring Setting
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:

okl rog || Foolel eaos
‘MODE v - MODE
Main Menu Primary Menu F007 Constant Display Configuration
v]a
M m | SEL | 2EL Y
H e = Pr i
Parameter edit mode active Default display was Constant Display Settings
A RPM speed
I 1) _SsET, § | MODE JJ33J30
N ) Jc 3o
Monitoring target changed to: Changed monitoring Return to top-level menu to
1:  Bus Voltage target Successfully check DC bus voltage
Current Reading: Bus
Voltage: 323 .8V
No. Index H Parameter Name | Setting/Help Information Default Value Type | Validation
Pr7.01 310024 Constant : Display RPM speed 0 U8 | Immediate
Monitoring : Display bus voltage

Object : Display temperature

: DOUT final output status

0

1

2

3: DIN final input signal
4

5: Drive load rate

6

: Motor load rate

7: Encoder single-turn
position (H)

8: Current display

Other monitoring
parameters are expandable.

= A-".
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5.2 Software Overview

Communication Guide for CD200 Series Servo Drives with PC:

Please use the factory-provided USB/RS48S5 isolated converter for connection.

USB/RS48S5 isolated converter
The drive-side interface is Type-C port with RS485 communication support.

Al-AS5

B1-B5

A6/B6

RS+

RS485+
A7/B7

RS- RS485-
— AS8-A12
N wm
D D
12 B11 B10 B9 B6 B5 B4 B3

o]

B2 B1

BS§-B12

5.2.1 Software Installation

(1) X Servo Configurator Installation

1. Run the Installer

Servo Configurator Setup

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

Welcome to the X Servo
Configurator Setup Wizard

=5 5\
i / 7 \
— "i'a" ] The Setup Wizard will install ¥ Servo Configurator on your
\— y/ Wizard.

computer. Click "Next” to continue or "Cancel” 1 exit the Setup

< Bock !

Hext = Cancel

=
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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 Setup

Select Installation Folder

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

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

"Browsa".
Folder:
C:\Program Files (x86)\X Servo Configuratar), Browse...
Cancel

p
-

The X Servo Configurator
b Setup Wizard was
- - interrupted

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

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

A shortcut will be created on the desktop automatically.

=y
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(2) Installation of USB/485 Converter Driver

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

| B mREE(E) = *
EehsciesEd
FEAZ INFTT{£01/1) - [CHBMISER. TNF

I n Sta I I =E Ei:f&;sn—sznml CH3NO

| 82/11/2823, 3.8.2023.62

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

Wah S 1N
FEIEINFI7{(1/1) 2 CHIUWISER_INF

i W DriverSetup bls

M o EmEanch!
Z CBK |

B.2023.02

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."

@ ¥ Servo Configurator
HHE BEC EIRD EVIM TRI SEH
B H|-a] o |10p =SEwsEs kel 100] R

EEE > ke T

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

Click "Open" to initiate the connection.

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

successfully communicates with the host PC, click the button ‘:{‘*J—l

=y
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File Communication Driver Motor Tools |
S EEIDI LR
coM |
com [eoms -] Refresh —
BaUd Z300u8 ol —
coMm [127 EOPEN
Axishum 1 E
Not Connected

5.2.3 Software Function Overview

W A SEIVO Lonngurdion

File g_cmmuni}aj.inu\griver Motor Tools He

coM

Baud

cOMID |i27

AxisNum 1

|-:CI£-15 ‘i
|l':'|l:';Ll{h_| 'I

Connection established successfully.

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

& fiiiEedd

(1) Firmware Update(Drive Software Version Update)

"

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

Data Communication LEDs (TX/RX

Indicators)

# * Servo Configurator

Baud 560
COMID |127
AxsNum 1

File Communication Driver Motor Tools Help

Basic Operation
Control Loops
Digital 1O Functions
Control Modes
Object Dictionary
Driver Configuration
ECAN Cenfiguration
Scope

Advanced Tuner
Error Display

Error History

Driver Properties

sx“ ey ey

NULL

Software Version (D200 Release V1.00

e :
i Load Fle .'
& -

Downioad |

—
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Click "Load File" to select the new firmware file, then click "Download" and wait for the process to complete.
(Before performing the firmware update, please back up the parameters. Refer to the Batch Parameter Read/Write operation for
details.)

ﬁ Load Firmware

ithis is CD200 firmware, version release 1.00,date 20250606CRC:87EAB2FA.

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

A1 |E:\My files\WeChat Files\wpl7 24449769\FileStorage\File\2025- New Fi L Path
Load File | 06\CD200_APP_V100.servo ew Firmware Load Pa
> Progress Bar
Download

oM =
taud Ehis & CD200 frmwara,verson release 1.00,date 20250606CRC:87EABZFS. ]
OM D

hishlum | Cument FW CRC: 53009094 Softwars Verson D200 Release V1.00

[Ex\My Ties\WaChat Fles\wpl7 24440769\ FReStorage | Fie\ 2025~
|061,CD200_APP_V100.5erv0 [Natice x

: ERGONGEIREENEE

Download Finished!

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

version has been successfully updated.
2 LONTIguUrator

munication  Driver Motor Tools Help

jn i Basic Operation ngPDQ! ‘|

————— Control Loops
Digital IO Functions
Control Modes 3
Object Dictionary
= Driver Configuration
W o T —
— ECAN Configuration > m Driver Property |_=E_"EE_|E
ths s CC e 20250606CRC:
| Scope NUM|Index [ Type |Name Value| Unit
0 (100000 [uint32 |Device Type 00020192 | HEX
1 Advanced Tuner e - 3 =
e 1 |100800 [Strng |Dewvice MName Simphoenix_Servo| String
Error Display 2 |1 T
n| current | Software v e 0
UTETE T Error History ortware Verson |3 [1ofano[sting_|Software_Ver D200 Release V1.00] §ing
M e T e i wit
i Load Firmware feeno I DR il
Download ]
I £ E\\ |
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.
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Search the object dictionary at address 2500h-10h for the manufacturer password, input the default code 13141314

W X Servo Configurator

ile  Communication Driver Motor Tools Help

~ | - - oy Ly e

3 oo |2 || @ 10|« +| - Obiectiictic
= ——— = ModBusFi=
g Comn 3 5w

CcoM |

COoM COMS v

Baud 256000 v

~ | seach ] 2500 Search

2500 |01 CGTI'I'I_SELRECOH’_\'.E[ Index | Sub. |[ MName II Data Type H Attribute
2500 |02 |Comm_Set.COB_ID

2500 |03 |Comm_Set.Sync D 2500 |[ 10 || Factoryassword || Unsgneds2 || RWL
2500 |04 |Comm_S=t.Uart1_Baud Value Unit

2500 |05 |Comm_Set.Uart?_Baud 13141314 DEC

2500 |06 |Comm_Set.Uart1_Protoc

2500 |07 |Comm_Set.Uartl_Transt e

2500 |08 Comm_Set.Uart2 Protoc IHelp Information of:FactoryPassword

2500 |08 Comm_Set.Uart2_Transg

2500 |0A  |Comm_Set.Uartl SCBIT:

2500 |08 |Comm_Set.Uart2_SCBIT!

2500 |0C  |Comm_Sst.Com_ID

2500 |00  |Comm_Set.CAN_Baud I

2500 |0E  |SimpleBaudCode

0F

Reserved

2500 |11 |Comm_Set.CRC16
4010 |01 ABase Rcd_Version
4010 |02 SpeedCantrolCircle
4010 |03 CMD_P_Rev
4010 |04 Rpm_P_KHz
4010 |05 AINO_Fun_Set
4010 |06 AIN1 Fun_Set
4010 (07 AIN_Speed_Coef
4010 |08 AIN_Current_Coef
4010 (09 Hall_Inf Grp_ID

anin lna NET Mada

Then, set the corresponding drive code 2100h-14h (e.g., CD200-T3R0 = 2004). Reboot the drive after configuration.

Index [Sub. [Name n | search || 2100 Search
il T e i E=lIEE Name | [ DataTye | [ Awbute
2100 |07 |Basic_Info.BY _
2100 |08 |Basic Info.lBY [ 2100 |[ 14 |[BasicInfo.DriveCode | [ Unsignedis |[ RWL |
2100 |09 |Basic_Info. 0V Value Unit
2100 |0A |Basic_info.0L_CUR 2004 DEC
2100 |08 |Basic_Info.OL_TIME
2100 |oc__|Basic_info.0T ModBus Addr: I
2100 J0D |Basic info.OT_Clear Help Information of:Basic_Info.DriveCode
2100 [0F_ |Basic_Info.lT
2100 |OF Basic_Info LT_Clear
2100 |10 |Basic_Info MFG
2100 |11 |Basic_info.SN
2100 |12 |Basic_Info.License
[2100 |13 Basic_InfoRV
2100 |15 |FactoryRecordl
2100 |16 |FactoryRecord2
2100 |17 |FactoryRecords
2100 |18 FactoryRecordd
2100 |19 |AgingCur
2100 |1A  |AgingCmd
2100 |18 |AgingFiag
2100 |1C AgingMaxSec
2100 |1D __|Basic_Info.CRC15
2100 |1E AC_Lost_Check_Paint
2100 |IF |AC_Lost Check
mnn m Ernahlan™ v
=4
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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.

(5 = = =
w Basic Operation [ | e
{NUM{Index [ Type |MName Value|Unkt
0__|609101 junt32 | GearlnResokition DEC
1 609102 |unt32 | GearDutRasokution DEC
21609201 |unt32 |FEED PUL
3 1609202 juint32 | ShaftResolution DEC
[ oEC

PUL
PUL
DEC
HEX
Ao}
Ap |
L.
 Target _Pos607A L IS L3
|32 |7 Pos.lo L [DEC
14_|60FF00 [nt32 | Target_Vekctysorr | Delete PULs
15 |606000 |nt8 | 05402.0perateMode Help DEC
16| 604000 |uint16 _|05402.Control_Word MultAsis HEX
17_|608100 junt32 | ProfieVelocty6081 —_— PULS
|18 |608300 |uint32 |ProfieAcc6083 PUL/ss
191608400 |unt32 ProfieDect084 PUL/ss
20 |30001D|nt16 |CurrOMD A Ap
21 |30001E|nt32 |Curr CMD_Q IN Ap
22 1607100 [nt16 | Taget Torque Sos
23 |607200 |nt16 |Max_Torgue oo
24 1401025 |nt16 Curr CMD_Lmk_A Ap
25 |300215 [mt32  |Max V_PIOut Ap
26 |300233 [nti6 | 0BG Speed_Rom rom

Batch Parameter Read/Write Function

i - i«
Click Tools — Read/Write Drive Configuration,or use the toolbar icon|,|%_| Read ParameterJh—‘ Write Parameters)

Communication Driver Motor  Tools  Help

(1] o

Wirite Settings to Driver |

Open Lt il
Aaad from Nu‘hllm‘l!x [Drver value Result  [Name |
Dbt 1 ]

Sava to Fie

B e e e — TEr—T—
Click open list, select the "f#f#%1%.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.

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

=y
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P
Write Settings to Driver | Read Settings from Driver |
C:\Program Files (xB6)\X Servo Configuratordefault.cdi
Source Value iCheck Value |Result Name | ~
Write to Driver F MakeDriverErmor
Save n EEPROMl
Raboot 6] 14000120 513 RPDO1 COBID

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

1" ol4010208 255 RPDO1 TransType
10] 14020120 1025 RPDO1 COBID
11] 14020208 255 RPDO1 TransType
1214030120 1281 RPDO1 COBID
13 14030208] 255 RPDO1 TransType
18] 1 i RPDO1 0D Num
15[ 16000120 1614807056 RPDO1_0D!1
16| 16000220 1616004200 RPDO1_0D2
17] 16000320 1618608160 RPDO1_OD3
18] 16000420 1622671376 RPDO1_OD4
19] 16000520 i RPDO1_ODS
20| 16000620 0 RPDO1_0D6
21 16000720 i RPDO1_DD7
22| 16000820 1] RPDO1_ODE ~

(3) Inertia Measurement

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

ngurzTor -
ation | Qiriver Motor Tock Help
Basic Operation | |
B gwlm, %
= Control Loops ’
Dighal 10 Fancticns |
wessslsdemsans =
Object Dictionary Duive Troin Mode. = W g&ﬁ
Driver ConBiguration Analog Speed Mode T Index | Type [ Mame vaieli |
ECAN Configuration » Analog Torque Mod o 401053 lunt16 | inerta Raty 301 0EC
Stope Hawing Mode 2 |401055 {umts | stfMvess 13]0EC |
Adraeced Tuner Aaito Tuning 3_|4010% [unts | oec 4 |
Ervor Display Homing Defisiion ln 330015 [unt8 _[Inerts Mosurs 0] DEC
Error Hatory Posifon Table Mode I e OiE
Driver Properties DEC
189.00|Hr
0.30! Roune
225 |32 CE0RPM_OISH
507A00 | mt32 | Target Pos6uTA =3
310008 |nt33 Poclo 01] HEX
5000 [ot31 | Twpst Velooky60FF
506000 |nt8 [DA02 OperataNocs
504000 |untle | DS402.Cantral Werd =3
508100 |untaz 081 Dec
508300 {untd? |ProMeAcc06d
508400 |unt32 |ProfeDect0se DEC
300010 |t CurtND,_A Dec
30001E [int32_{Cur_OM0_Q B |
507100 |mt; Taget_Torgue
507200 |nt [ Max_Torgue |

NUM|Index |Type |Name Value|Unit
0 1401053 |untl6 |Inertia_Ratio 30| DEC
1 |401054 |uint32 M 29100|DEC
2 |401055 |unt8 | StiffNess 13| DEC
3 |401056 |unt8 |UseStiffess 1|DEC
4 [320p15 |unt8 |Inertia_Measure 1| pef
5 [32000D TeE [SeenResir TDEC
6  |300227 |unt32 |Kvp[4] 1534 |DEC
7 |300228 |unt1l6 |Kvi4] 28|DEC
8 |300229 |unti6 |K_FR[4] 256| DEC
o [40101C|untl6 |Torque_LPF BW 189.00[Hz
10 [320016 |untB |Inertia_Mea_MoveDist 0.30(Round
11 |310026 |untl6 |Load Inerta 0|DEC
12 |310027 |untlb |Inertia_Ratio 0|DEC
13 (310028 [nt32 |Kload 0| DEC
14 (401061 |untB | OLSets 01| HEX
15 |320017 |uint32 | OnlineKLoad 0|DEC
16 |320018 |untl6 |OnineXCoefP 0| DEC
17 [320019 [untl6 |OnlneXCoefp 0|DEC
18 |[32001F |ntl6 |IgFP 0|DEC
19 |320025 |nrl6 laFril 0|DEC
20 |320026 |untl6 |OnineloadInertia 0|DEC
21 |320027 |[ntl6 | OninelnertiaRatio 0|DEC

=
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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.

& AutoTuning

NUM|Index |Type |Name Value|Unit
0 401053 |uintlé |Inertia_Ratio 10|{DEC
1 401054 |uint32 |Kload 10497 |DEC
2 401055 |uintB | StiffNess 17|DEC
3 401056 |uint8 UseStiffNess 1|DEC
4 320015 |uint8 Inertiz_Measure 0§ DEC
= 2nnnn |ineo CrmnDar il 1lnece

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—| to open the Jog mode debugging interface.

ammunication Driver Motor Tools Heip

5 0] @ [10[) -] <] <[

Post 0 E|
20 =
CurmentPos 51 t

Jog Mot running,Press to Start

Note:Pigase reduce other forms when
usng 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.

5 Object Dicionary @
Index [Sub. |Mame P Search || 3100 Search
3100 |0E [DIN_Fun index | [ s || Name | [ DataType | [ Attribute
3100 |0F | DIN_Control_Word

3100 |10 |OmN_Control Word ool 50} = || Jowpeeiom || Unsgnedic ]| RW
3100 11 |Comm_Cantrol_Word Valus | Limit |
3100 |12 |Pos Table.Curr_index 100.00 [ rpm |
3100 |13 |ADC_A_Offset 1
3100 |13 |ADC_A_Offset LA |

3100 |15 PUL_POS_CMD Help Tnf aof:

3100 |16 Delta_PUL_Count

3100 |17 PLL_Counter_Lock
300 |18 EncHas

3100 |19 Motor, LDID

3100 1A AxisErrar

3100 MakeDriverError
3100 Imax
3100 eAngie Calc_Dir_Now

18
i©c
n
3100 |1E Curr_ADC RES
1F
0
2

3100 SpeedControiCrde
3100 PostionControlCirde

eed_Amp Factor
[22  JogSpesdhpm
3100 |23 AxisErrorMask
3100 |24 NormalVaiSelect
3100 |35 SpeadErrorlMT
3100 |26 Load_Inertia
3100 (27 Inertia_Ratio

30 = ¥ et
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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.

CurrentPos 51

- : _ y
ﬁ °9 Jog forward
st 0 =

Jog reverse

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 reciprocating

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

Posl 27879 i
Pos2 5172 i

"AULYPUS™
Jog
s

CurrentPos 5999

Jog running,Press to Stop

Note:Please reduce other forms when
using this form

(5) Digital 1/0 Configuration

|10

T Mode: This mode determines the form in which the input signal triggers. Options include Low (low-level trigger), High (high-

Click on Driver — Digital 10 functions or click the shortcut toolbar butt to open the Digital 10 Settings interface.

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.

@ ndicates that the current state is inactive (logical state 0).

@ 1ndicates that the current state is active (logical state 1).
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Filter Time Valid Input Mode Selection
3 [=]® e
Digtal Input -
':;ﬂ::%'ﬁl : i3 l%!t:n:__’ Simulated Input Button
DIz [ResetFaut | >>]|X ¥ @ (]
Digital Input Function Selection |4 DIN3 J13:timit P Bl | 4 2 ®
h DIN4 [ 1:Limit_N > | 3 @ @
oS [T5irome Sgral | >3] 1 ® @
DINS [16:5tart Homng. | > ¢ 15 ® @
D7 [i8:QuickStop | >>] % F ® ®
DING [26:Abort_PosTabid >>| [ | 3 e F e
Dl Cutput —a——. R
Mum  Function x| Smuate Red  Polanty
ourifiResdy e
oumfZErer @
ouT3[3:Aimed E] o E L y| Simulated Output Button
ouT4[FBrake Conbal
Digital Output Function A/W
OuUT[13:Home Fond
Selection ouT7fEHiokr No Speed
oure[izPoslimting  |>>

Valid Output Mode Selection

(6) Oscilloscope Function

Click Driver — Scope or click the shortcut toolbar buttonIEl to open the oscilloscope interface.

Zoom Depth:0;Time Grid: 99800us

Scope Mode:Normal

251.5 ) ) 10,4450 105312%

i)
23, 1615+
133500 399200 598800 798400 (us)
Sample TimeEms CH CH Object Value Unit  Hide [T Smal Scale Y Offset Auto —Cursors
N8 Samples ! ¢ ¥ |speeDrpm #ls] oo Jrpm =| |soe+0 1| &f-101s ol | XAX2) 5] seo
Trg sourcaTrig offset| 100] 1 ¥ H[1q o> vor Ja oJr [teer ¢ L jo1as019s3nx ¢ [Y1ly2] oa =]
[specoRPM 7| ! P HBNepemadsoss v]>| =5 Jpus o] [eoeo ¢4 [Femo i | i I i | C. l"‘:
Trig Level >| ¥ Hlposacti.worD.Lc v > [pec = [s0es0 ¢ Lffamssmre LR | wat
[ 5.00]rpm | Start | Reread | Expnrtl Impaort [I?r“ single | | | |
=

Simphoenix



62 Chapter 5 Display and Operation

Sampling Configuration

Parameter Description Example Value
Sampling Period =~ Minimum sampling interval: 62.5us (configurable in integer multiples)  62.5pus x4 = 250pus
Sample Count Total data points captured per trigger event 1024 points

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

Trigger Configuration

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

Trigger Level: Trigger Comparison Value Setting,like 200 RPM

Trigger Edge:

¥

= Rising Edge (Trigger when value exceeding 200 RPM)

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

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

Acquisition Modes

Mode Functionality
v Single One-time capture per trigger
L] :Singlei Repeated capture while conditions persist

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

—Cursors

Cursor: Select the desired cursor by clicking ‘Y——ﬂ@ .

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.

—Cursors

XAl X2 ] selo
1 X2 v
Urit

| 258000 ‘ 748000 | 490000 ‘ us

Y1 Y2 = df  Unit
[ 226.43T23.4s | 299.960 \ rpm
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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

Oscilloscope Mode

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

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

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.

Zoom Depth:0;Time Grid:39500us 1
Scope Mode:Import. Switch to Normal mode priss Here
251.5 0, 10330444335938
P I e o™ o W, SR ‘I'|I
“\
\
A
\
W\
\_\_\
\
L
395200 598800 738400 (us)
Sampie Timelms E] Object Value Unit  Hide [~ Smal Scale ¥ Offset Muto — Cursors
- e T [rom =] JseEs0 1] L[F0Ls |-@@ S
Trig Source Trig Offse, 100| Q |ap ~|# [20E02 ¢ ;1{:.0433044433' [¥2] [cin =] .
[eoreM <] Vel_Deman 57 [uks v [eogs0 1| 1670 i !_ ‘m | ?:82000 | 490000 |U':
Trig Level |_ | sAchil WORD.Lc 7| > [pec | [soewo 1| . e 4| rl i - o ol
mr—ﬁ | - ‘ Ewt‘ Importll" Singie 268 | 2348 [ 29960 | mm
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(7) Fault Display

o

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.

(@ Corer Ditpiey Tol® |
~Error_State

Mask State 00000

[T @ OverVoltage [T @ EtherCATError

T @ Undervoltage [T @ SAECRCEmor

I @ OveCurent ™ @ SAEImerEmor

T @ EwronmentOverTemp [~ @  SAEAutoTypeError

T @ EnronmentlowTemp [~ @ SAEEpDataReacFail
I @ AbnormaMotonSettngs| @  SAEEpDataCRCFai
T @ RegeResOverload [ @ SAEEpDataVerError
T @ PosionFolowEror [~ @  PosFbError

T @ DriverOverioad [T @ APhaseCurrSensarError
I @ MotorOverload [ @ BPhaseCurSensorEmor
I @ PuseCmdFregEr [ @ CommutateProcessError
T @ PuseFbFregEr [T @ MotorWiringError

[T @ DiffQElDropped [T @ ExtendError

T @ DiffHALLDropped [T @ Record_Error

T @ zposEmor [T @ Import_Protect

r @ HALStstesEror T @ MotorBlocked

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

occurrence time.

NUM|Index |Type |Name Value|Unit )
0 auns&‘ unt32 _|EmtistoryGroupl AXIC .n|m=.:
1 |403601 |int32 |EnHstoryGroupl OM 0|DEC
2 l403701 [unt32 |ErHstoryGroupl Eri 25|DEC
3 [403801 [nt32 |ErHstoryGroupl Vot 154.20]V

4 storyGroup 00003220|HEX
5 0.00]Ap
6 28.90]°C
7 0%
8 0%
3 n.na|rpm
10 | 0IDEC
11 0|DEC

lﬁlnﬂ‘:
261.80|V

00007510/ HEX
0.00
30.40[°C

0%
0%

-12.00
0JDEC

0|DEC

|H|H|Iﬁ ¥ ElFS ti|2
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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.

Related Parameters:

w Homing Definition
Homing Trigger
™ Use the Index Signal
™ Use Limit Switch
" Lse Home Switch
© By Spedl Method|

Disabled

=

Configration

™ Lse Mecharscal Limit % Posithve
™ Negative

12 U Cireent oo Use the Index Signal after reverse

Actual Home Method 1] Pre-Get Home Method
| Home Offset

Home fast speed
Home slow speed
HomeO feetSpeed
Home ACC
Home Current
o7 B s
Home offest Methad
:E:{iun to Home -Offeat
Home Bind

o T ERERES

Trig By Home Current

35; Homing on the current position
[In method 35 the aurrent position is taken to be the home position.

No. Index Parameter Name Set/Display Value Unit | Type | Validation

This parameter allows the alignment of the
final origin position with the physical signal

Pr9.01 607C00 Homing offset PUL 532 Immediate
trigger point by applying a programmable
displacement value
A high-speed motion phase during homing

Pr9.03 609901 Homing Retract Speed PUL/s U32 Immediate
operations, used for coarse origin search.
A low-speed motion phase for precise origin

Pr9.04 609902 Homing Approach Speed PUL/s U32 Immediate
positioning

0: Disabled
Pr9.0s 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 Ul1é6 Immediate
searches
0: Move to the offset position, then zero the
position

Pr9.08 609905 Homing Offset Mode U8 Immediate
1: Do not move; directly set the current
position as negative offset

Homing Offset The controlled velocity used when moving to
Pr9.10 609907 rpm Ul6 Immediate
Positioning Speed the origin offset position during homing

Simphoenix



66 Chapter 5 Display and Operation

(9) Position Table Mode

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

Fo-

é R e @@’

CTL Reg ofindex:0
Bit0-4:Next Index |BitS |Bit6 |Bt7 |BitB:Next/Stop [Bit9:Cond 0 Bit10:Cond 1 |Bit11:And/Or |Bit12-13:MCDE |Bit14-15:StartCond.

Idx |MODE |StartCond. |Posinc Speedrpm |Delayms  |Accidx  |Decidx |CTLReg Loops |Rest Acc rps/s Decrpsfs

Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignare
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignare
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

e = 0 I R I =
ololo|lo|lajlo|lo|a
Qlojo|jo|jo|o|o|o

Current Index |':I

RnMode  [o:fz i~

TrigMode

TrigDelay ISU

AutoRun =J:: -

bl BBl Bl B B B - b B B e B B B Bl B B B
ololoojo|o|o|o|ola|lo|o|o|o|lo|o|o|o|o|olo|e|o|lo|e|a|e|e|e|e|e
ololo|jo|lo|le|o|o|olale|e|o|o|ale|o|olale|e|o|ale|e|lale|e|elo]e
o|lo|lojojo|o|jojo|o|jo|o|o|o|o|lo|lo|o|o|o|o|o|o|o|lo|o|ja|o|o|o|o|o
ololo|lojlo|lo|lo|lo|olo|lo|o|lo|o|lo|o|o|o|o|e|o|e|o|lo|o|olo|o|o|o|e
oloo|jlojlo|lo|jo|o|ojla|jlo|ojojo|jo|jlo|o|o|o|o|jlo|lo|jo|o|Oo|jla|jo|o|o OO
{=R{=}[=} =] =]E=][=][=R{=] =] =} (=} =}{=]}=ji=]l=]i=][=]l=]i=] (=} =}l=}{=]l=fi=}[=](=][=][=]
oloo|lojlo|lo|lojo|ojla|jo|ojo|ojojlo|ojo|o|ojlo|jo|o|jo|Oo|jla|jo|o|lojo|O

LB (BBNIRIEREBINNEBIEBEEHIRIGEIRIEID]ole|welunls|wln-

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

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

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

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

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

umm_LMMHcml

2138 |8|&[8|8]5
= EIEIEIE S

Loop: The loop function defines cycle limits for tasks.

0: indicates infinite looping.

1: >1 means the position table will stop when either the current task's cycle count or the next index's cycle count reaches the set

value.
Remaining Cycles:

When the loop is set to 0, the remaining execution count is invalid.

When the position table starts, it loads the preset cycle count. Each task execution decrements the remaining count by 1. Execution

stops when the count reaches 0.

= 4
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Copy/Paste:
Position table task information can be copied to another row.
Right-click the source task row and select "Copy Row".

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

W FUSION SEune e

CTL Reg of ndexi0

A i

A Ignore
A ignore:
a Tgnore
A

A

A

A

MultAos
[1]

ignore
ligors
ignore
:g_'s:vr

clolo|oa|lola|o e

4
5
L]
7|
8

CGEEE

g
']
]

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: I/O Position Mode:
Only relates to Position (inc), Speed (rpm), Delay (ms), and acceleration/deceleration.
Position (inc) determines the movement direction.
Speed (rpm) sets the operating speed.
Delay (ms) controls the duration of operation.
*Note: 1/0 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: [/O Speed Mode only functions when the operating mode is  3.(PV)*
Trigger Mode:
(Note: Trigger mode can only be modified when the operation mode is set to 1: 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
Write Table: Save position table data from window to the drive
Import Table: Import existing .pft file to the position table window
Export Table: Export current position table data as .pft file

Clear Table: Erase all data in the position table window
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5.3 Quick Start for CD200 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 or 7 can clear the encoder error.

Index [Sub, [Name A [ Search ] 20001F
';ﬁ: CA—. [ tndex [ sub. || Name | [ DataType | [ Attrbute
e
2000 |24 |QFI0_Z_POS 2000 |[ iF || SAEQ Operate || Unsigneds || RWL
000 (25  |QfF0_z_POS B Value | Unit
000 (25 |QEI0 Error ] | DEC
2000 |27 M_Angle
000 |8 7 Mangie & 41 4Rz VodBus Addr: |
2000 |23 |SAE[0}Err Ct Information of:SAEQ Cperate
2000 |2a PWM_SYNC_Error
2000 |28 ClearMT_SAE1 _WRITE_CMD
2000 [2C_ |SAE[0].SentMute “;%ﬁ—&i;@i“gi
2000 |20 PHYOR=gAddr TR OMD 4
2000 |  |PrYORegData ®._READ
2000 [2F  [PHYIRegAddr AL oMU 6
2000 |30 |PHYIRegData MULT_& _ERR_CLR_CMD 7
IFLASH_PROGRAM 8
2000, (31 | PHReoronks) ‘The user can orly write to 3, 4, 7.
2000 |32 |ErakeResistorCTL
2000 |33 |LEDCTL
2000 |34 |AC_LOST SUM
2000 |35  |AC_LOST Signal
2000 |35 |2 Rise Positive Pos
2000 |37 |2 Rise Pasitive PosB
2000 |38 Z_Rise Megalive Pos
2000 |33 |Z Rise Megative PosS
2000 |38 [FCLPOS L
2000 |38  |FCZ Rise Positive Pos
eaalal - BT Dira Darcitiue Deel hu

Then reboot the drive.

ﬁ X Servo Configurator
w¢F EEC TAWD WM TRT #EH 7 N\

205/ @|0 o 10} E*M

Fol |Fmelz [ EBE A t |
2000 w3l [ FFS[ ] =i [ #dEm |4:3

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

Index |Sub. |Name a [ Search [ 101001 Search
1000 100 |Device Type [Cindex [ S| Name | [ DetaType | [ Attibute
1001 f00 Error_Regster =
1003 [00 |Error_Feeld_um [ ww |[ 01 |[ SweAl |[ Unsgred3z [[ RWL |
1003 |01 |NewestError [ vabie | Unit |
1005 |00 |SYNC COB_ID | 2 | HEX |
1006 [00  |CAN Sync_Period X 3
1008 |00 [Device Name @41 C $2 VedSusAdd:  0x0020 | 32
1009 |00 Hardware Ver i Inf of Store Al
100A |09 Software_Ver eturn Value 2: Indicates a stocage task is being executad
100C 100 CAN_Node_Guard_Time Nrite Ox657661730r 1to s
AL
ix C AN \Write Ox 78606872 to initialize and store verification data
Winite 2 to restore the entre device to factory settings (excuding verification data)

1010 |02 |Store Comm Reld Wirite 3 to restore 170 and communication modules to factory settings
1010 |03 Store APP related —
1010 |04 Reboot MCL Write 5 to reset control and motor parameters g Ais 2

R hol Write 6 to reset control and motor parameters for Axis 3
1011 01 device Write 7 to reset control and motor parameters for Axis 4
1011 102 |Reset Communication \Wnite 8 to reset control parameters for Axis 1
1011 |03 Reset Apphcation Write 9 to reset control parameters for Axis 2
1014 |00 CAN_EMCY 1D Virite A to reset control pamhefsf': Axds 3
1017 |00 CAN Heartbeat Time Vinte B to reset control parameters for Axis 4
7900 [o1 RPDO1COBID Write C to dear fault records
1400 |02 RPDO1TransType
1401 |01  |RPDO1COBID
1401 |02 RPDO1 TransType
1402 (01 RPDO1 COBD
1402 (02 RPDO1 TransType
1am n DOOY rOaMm N
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5.3.2 Set the Basic Parameters

(1) Electronic Gear Ratio (Feed Rate) Setting

For CD200 Servo System, the feed rate (electronic gear ratio) defines the command pulses per motor revolution.
The feed (6092-01h) must match the pulses/rev sent by the controller.
Configuration Rules:
If the controller sends:
131,072 pulses/rev  (17-bit: 2217) — Write 131072 to 6092-01h.
8,388,608 pulses/rev (23-bit: 2723) — Write 8388608 to 6092-01h.

0 609101 |uint32 |GearInResolution 1|DEC

1 609102 [uint32 |GearQutBasalusien iz

2 [609201 |uk@32 |FEED 10000|PUL >
3 [609202 [unt32 [ShartResommom 1o

4 [606300[int32  [PosActul. WORD.Lo 3|pec

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

ey

inication  Driver Motor Tools Help

Basic O i . |
] n| F ic Operation ) Elwpljoqﬂ
»

—_— Control Loops

Digital IO Functions

Central Modes CommutationSearch [
Object Dictionary Pulse Train Made 7
3 ; AutoTuni =
Driver Configuration Analog Speed Mode h Tuning [ fESn]
ECAN Configuration > Analog Torque Mode EUM led1e[;53 ::F:ﬁ ;a:r:a o Vah:; :;g
Scope Homing Mode i 401054 [unt32 |Kioad 10465|DEC
Advanced Tuner Auto Tuning 2 |401055 [uint8 | StffHess 15|DEC
Error Display Homing Definition 3 [401056 |unt8  |UseStifNess 0|DEC
= 55 & 320015 |unt8 Inerta_Measure 0|DEC
Error History Position Table Mode = 1320000 k8 ScanResult 0|DEC
Driver Propertias 6 |300227 |unt32 |Kvp[4] B17|DEC
Lad Brrvwiie 7 1300228 [untle |Kvi[4] 22| DEC
8  |300229 |untle |K FRI4] 256|DEC
40101C |uintl6 |Torque LPF BW 279.00|Hz
320016 |unt8 Inertia_Mea_MoveDst 0.30{ Round
310026 |uintl6 |Load_Inerts 0| DEC
310027 |uintl6 |Inertia_Ratio 0| DEC

310028 |int32  |Kload
401061 |unt8  [OLSets
320017 |uint32 | Onlinekload
320018 [unt1l6 | OnineXCoefP
320019 |uint16 | OnlineXCoefP
32001F |intl6  |IgFP
320025 |int16  |IgFi

120 |320026 |untl6é |Onineloadinerts
21 |320027 |int16  |OninelnertiaRatio

=

oioioolo|o (O —|D
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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.

=y
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@ AutoTuning = 2 S

NUM! Index |Hﬂﬁ |Himg ﬁﬂgmgg

0] [401053 |uintl6 |Inertia_Ratio 10| DEC

[ roiooes]

2 |401055 |uintB  |StiffNess 15| DEC

3 _laninss Luyints LicaSHiffilace LIOEC

4 | [320015 |uint8 |Inert@_Measure 1 DEC

5 T m.:i 228 p o w The Stiffness

Level is a set of control loop parameters based on empirical values. After the Stiffness Level is matched, you must manually re-
enter the value and press Enter to confirm and activate it. Once the identification is complete, check that the Inertia Ratio value
has changed accordingly.

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

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

(3) Adjustment-free function

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

making commissioning simple and efficient.

' Object Dictionary

Index |Sub. |Name A | Search || UseStiffness

5010 [ Index || sub. || Name | [ DataType || Attribute |
4010 |57 CurrCompValA

2010 |58 | CurrCompOpt | 401 || 56 || |UseStffNess || Unsigneds || RWL |
4010 |59 CurrCompTc Value Unit

4010 |5A HomelnStepMode 2 DEC

4010 |58 |[PulRegenRes

2010 Isc oTC ModBus Addr: 0x0200 | 512

%010 |50 DTC_Mode Help Information of:UseStiffiNess

4010 |5€ PwmFreqCtiMode 0: Do not use stiffness tables

4010 |5F FrictionP Other: Use stiffness tables

4010 |60 FrictionN When not using a stiffness table, the user needs to manually adjust the control loop
anin &1 Nl Cate wametfrs

' Object Dictionary

Simphoenix

Index |Sub. |Name A | Search || tunelessstiff Search
a UM AE  tunelessStff [ Index |[ sub. || Name | [ DataType | [ Attrbute |
2010 |AF  |EGearNumEx
4010 B0 |EGearDerEx | %010 || AE |[ ‘tunclessStff || Unsigneds || RWL |
4010 |B1 DFrikCoef Value Unit
4010 |B2 |ABSCPMode 5 DEC
4010 |B3 | ABSCPSpeed
] T ModBus Addr:  0x850 | O
DI0 195 | ASSCPSIavell Help Information of:tunelessStff
4010 |B6  |GravityCurr I
=
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Using rigidity level settings 2, 3, or 4 to enable the adjustment-free function, the system can automatically accommodate complex
mechanical systems with varying rigidity and inertia. The settings 2, 3, and 4 correspond to relatively high, high, and very high
adjustment-free response levels, respectively. Itis necessary to comprehensively consider factors such as inertia matching, mechanical
rigidity, and external disturbances when selecting the appropriate adjustment-free mode and adjustment-free level. The

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

(4) Manual Gain Tuning Procedure

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

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

Driver Motor Tools Help

i Basic Operation Mlmi 1aal ..I
= Caontrol Loops H Position Loop }

Digital 1O Functions Velocity Loop
Control Modes > Current Loop
Object Dicticnary : :
Driver Configuration W Velacity Loop E‘E@
ECAN Configuration > NUM|Index |Type |[Name Value|Unit -
e 0 |60FFO0 |int32 | Target VelockyGOFF 0|PULs

I 30022F |int32 | Target_VelockyRPM 0.00)rpm
Advanced Tuner 2 |608300 |unt32 |ProfileAcce083 1000000|PUL/ss
Error Display 3 |30022B |intle  |ProfieAcc 100.00| mss
Error History 4 608400 |unt32 |ProfieDec6084 1000000 PUL/ss

| . 5 [30022C|int16 |ProfleDec 100.00] mps/s

ST T 5 |606B00 |int3z Vel Demand6068 o[rPuds
Load Firmware 7 |300200 |int32 |Vel Demand_Inner 0.00|rpm

B |606C00 |int32  |Vel Actuaie0sC B0|PUL/s

9 |30020F [Int32  [Vel Actual -0.98[om

10 |300210 |int32 |Speed_Error 0.00]pm

i1 [300212 |int32__|KvpOut 0.00[Ap

12 1300213 |int32  |KwviDut 0.00|Ap

13 |300216 |int32 | KvpiOutaCurr 0.00|Ap

14 |300218 |int32  |SpeedRoot -3.66/

15 |300201 |int32  |Kvp[0] 2000{DEC

16 _|300205 |untis_|Kvi0] 12|DEC

17 |401010 juint16 |SpeedFB_LPF_BW 300.00{Hz

18 1300226 uint® |Speed Fb_Source 2| DEC

19 |402401 |unt32 [Kvp[0] 2000} DEC

20 |402501 juint1s [Kwil0] 12| DEC

21 [402301 |unt1s |K_FR[0] 256/ DEC

22 [40101C juntle |Torque LPF_BW 279.00{Hz

23 [40101E |int16 Kvi_Limk_A[0] 9.90|Ap

24 (401016 [uintB Speed_Mode (CMD_Srt 0| DEC

25 [40104D |uintB GainswichTag 1|DEC

26 |310005 |unt8  |Gain_Select 4|DEC

27 |300230 |uint1s |MaxProfileSpesdRpm BSDO.OOII‘pm v

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

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

17 |40101D |uintl6 |SpeedFB_LPF _BW 300.00|Hz
18 | EC
19| |402401 |uint32 |Kvp[0] 2000{ BEC
20| (402501 |uint16 |Kvi[0] 12| BEC
21 [302301 [Untlo [K_FRL0] 290| DEC
22 |40101C |uintl6 |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 140104D luint8 |GainSwitchTaa 1/ DEC
=
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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 1401055 |uint8 StiffNess 191 DEC
3 401056 |uintB UseStiffiless 1|DEC
4 320015 |uint8 Inertiz_Measure 0|DEC
5 |32000D |int8 Smkgaltt 0| DEC
6 |300227 |uint32 |Kvp[4] 1839|DEC
7 1!]{]223 uintls | Kvil4] 30| DEC
8 100229 uintl6 |K FR[4] 256|DEC

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

control performance.

s

n Drver Motor Tools Help

{ Basic Operation k| avee| 10| R
= Control Loops > Position Loop

Digtal 10 Functions Velocity Loop

Control Modes > Current Loop

Object Dictionary

Driver Configuration - 1

ECAN Configuration > w Position Loop @ =

Scope NUM|Index |Type Name Value| Unit
0 |300301 |unt32 Q 50309 DEC

Advanced Tuner 1 1300300 [nez2 :g:sa'a oloec

Error Display 2 |30030A |int32 |KppOut 0.00}pm

Error History 3 |60F400 |nt32 |Pos_Emor60F4 g{PUL

Driver Properties 4 ]402001 Juintl6 |KppBW[O] 7.64|Hz
5 |606500 [uint32 |FollowErnWindow6065 S0000| PUL

Load Firmware 6 __|300316 [unt32 | FolowErWindow 655360 DEC
7 |606600 |uint16 | FolowErnTWindow 10.00{ms
8 |606700 [uint32 |PositionWindow6067 10| PUL
9  |30001C |nt16  |eAnglex 467|DEC
10 |606800 |untl6 |Position TWindow 15.00|ms
11 |40102C |untl6 |Pos Cmd_FT_Coef LP 1| DEC
12 140102D |unt16 |Pos Cmd_FT Coef M2 1) DEC
13 J40101F |nt16 | VelFF Permiage 100] %o
14 1401020 |nt16 | VelFF_Fiker BW 100.00|Hz
15 |40104D junt8 | GanSwitchTag 1| DEC
16 |310005 |uint8 | Gain_Select 4| DEC
17 |300230 |unt16_|MaxProfieSpasdRpm 3500.00] om
18 |30022A |uint16 |ProfleSpeedRpm 199.00|rpm
19 1300228 |int16 | ProfieAcc 100.00{ ms/s
20 |30022C [nt16  |ProfieDec 100.00 /s
21 |60CS00 |uint32 |ProfleAccMax60CS 20000000] PLL/ss
22 |60C600 junt32 |ProfieDecMax60Co 20000000 PUL/sS
23 |607F00 |uint32 | MaxProfieVel 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.

Zoom Depth Tene Grid: 99800uS
e Mode: Impert.Switch ta Normal

L

558800 7e8400 s
Sample Tandims |_| o Hie [ SmaiScale 1 Offset Ault) ~Curgers

%8 Samgles | 00| = 5w _'=;|-]D1-5 t]i Elf_iﬁ _5"9‘
1.‘,5,.“7,-,;0*,,4 T"_' - <l E‘I-ﬂi‘;lL EXETE==Er Y1il[Yz o -
== = z o R N e
vt [F] 2] P H[ ORDLLZ 3 S Y R Y e o e
|— ;._q:;[‘,,,., B ' 3 I snge | w4 | D4 | 280 |

Sample Timems 32| CH CH Object Value
N6 samples [ 500 ! W M[seeeorem  ¥]>| 197.00
TrigSourceTrigoffset| 100| ! M Blfovopeta <][8] 0.1
=
=

SPEEDRPM t [ Bl[vel_pemandsoss v >| 334

rg Leve W & [Posactul. wORD.Lc ¥] >]

5.uu|ﬁ Start | Reread | Exportl Imp

Sampling Period Configuration:

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 [5ub,_|Name w [ seard ] delta search_ |

ﬁ S [ Index [ sl || Name | [ DataType || Athriwte |

N CmIE T [ |[ = || oomn | mwem | ®

3200 |38 |OnineSpesdrt value | Unit

3200 |38 |OnineAcchiow [ | DEC Cial et
3200 |34 |OnineAcdpr

3200 | = OninelglPF @Rl O @ ModBus Adde: I

3200 {3 [OnineMATSunly | i information of:CMD_DELTA

3200 j30 OnlneMAFSUmACD

3200 [ |OnineMAFlq

3200 |F | OnbneMAFAcC

3200 |40  |OnineSpesdFiCompare

3200 |41 |OnineAccCompare

3200 |42 OnlinelS_PointerP

3200 |43 OnlineValidCount®

3200 |44 | OninelS Ponterh

300 |45 OnineValidCounth

3200 |46 | ResonanceState

3200 |47 Resonancefreql

3200 |48 |Notchka

3200 |49 Motchkh

3200 |4A  |MetchKc

3200 |48 |hotchkd

6007 |00 D5402 AborConnectOPT

603F |00  |DS402.Error_Code

0% |00 |0S%02.Control_Werd 395200
FEnar lnn RN Eran e Mred il | i R Yalue Unit

T N6 samples [500] ! [ [Hl[spezorem 2] o Jpm
Trig Seurce Trig we| 1 #H[oopema ]3] o foec
[sesrem =] ' @ Elfveipemandeoss v|>| s fpugs
Trig Lewel T‘ s ' FE [Posactl. worD.Le ] >| [oec

[ Soom =] o« st | e | egen] et s
1F¥ouu
@ CH CH Object
oo] ! W [M|speeoReM «1:| I
1 G (Ml
o0] p.ADCBUF_Curr[O] >|
3+ i |
.o rEisee [
54lPOSACtUL WORD Lo
Vel Demand6068

L]
{

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

performance. Ideally, this value should remain small and stable (minimal fluctuation).

Unit: Encoder units

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

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

Zoom Depth:Q
Scope Mode:Normal

-1230

155800

399200 598800 _ 798400
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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

Ht iR 0; BEN 51150
REEEL PR
loonts ] 20ME00 06300 4000 {us)
Kpp=4Hz Kvp=43 Kvi=l
V{=0 Tf=0 TCMDF=500Hz
VFBF=500Hz VBW=79Hz Inertia Ratio=1.03
TS 0 RIS 51150
THEE ER
102200 204600 308500 405200 {ua)
Kpp=20Hz Kvp=43 Kvi=1
Vi{t=0 Tf=0 TCMDF=500Hz
VFBF=500Hz VBW=79Hz Inertia Ratio=1.03
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TCMDF=500Hz

SR 0 B =150
TR B
r‘{/'\ \‘\\\
r i Ny
4 R,
7/ N
:.{f"' ‘l\\\“\
/ffé ‘\Q
/}". )-_\_
102300 203600 w0800 a03200 fus)
Kpp=30Hz Kvp=43 Kvi=1
VI=0 Tff=0
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

The gain adjustment process is as follows:

-

Start
4 ' Y
Inertia Identification| ----------------------
R v .
Execute Stiffness | ___ ... __.
| Adjustment
Satisfied?
No
Manwal Gain |
Adjustment

IYes

Satisfied? Vibration Iﬂlﬁbiﬁig] g

=
Simphoenix

values of various parameters.

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

Refer to the Auto-Tuning
section for details

Refer to the Manual Gain
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-timemonitoring of motion status to obtain inertia 6.2 Inertia Identification
2 Rigidity Adjustment Adjust control loop based oninertia and rigidity table
Control Loop First speed loop, then position loop, finding the
Gain balance point between response and stability
Mat:nual Gain Loop Filter Improve vibration, noise, and smoothness of motion
Adjustment
Disabli h Feedforward and Optimize tracking capabilit
3 ( : 1§a' ing the Filtering P gcap Y 6.3 Manual Gain Adjustment
rigidity level . L
function is PDFF Change speed loop stmctqrfe, improve positioning
required) capability
Motion Optimizes start/stop performance
Compensation PP
o Mechanical L .
4 Vlt{rgtl.on Resonance Suppress resonance through notch filters 6.4 Vibration Suppressmn
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.
CD200 drives offer two inertia identification methods:
I. 1-second Inertia Identification
1-second offline inertia identification can be started via the operation panel or host computer. During identification, the motor will
move a certain distance, with a default maximum movement range of 0.3 turns, ending after 1 second.
II. Online Inertia Identification
The drive defaults to real-time online inertia identification. As long as the motor performs a movement that meets the conditions,
real-time online inertia calculation can be triggered. Therefore, executing 1-second inertia identification will also trigger online

inertia calculation. Results can be compared.

X Note:
Online inertia identification requires the following conditions to be met for normal triggering:
*  Motor speed higher than 150rpm
*  Motor acceleration/deceleration higher than 1200rpm/s
* Load inertia and load torque do not change drastically
» If the drive's speed loop gain and load inertia ratio do not match, the motor's acceleration/deceleration may not meet
requirements, thus preventing online inertia calculation from triggering. In this case, the speed loop proportional gain
needs to be increased.
» Ifposition closed-loop control is used during inertia identification, oscillationmay 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.

=" 4
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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.

% Note:

The unit of inertia ratio is 0.1

When using the panel, you can directly access Pr6.05 from the main menu using the " ¥ +SET" shortcut key
If the 1-second offline inertia identification result is negative, and the resultis -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 ampllt‘ude too small 0 RO
-2: Current amplitude too small
-3: Inertia ratio exceeding 25 times
-4: Inertia ratio exceeding 40 times
Pr6.03 | 4010h-53h Inertia Ratio 10-300 30 0.1 RW Immediate
Pr6.01 | 4010h-55h Rigidity Grade 0-31 13 RW Immediate
Pr6.07 | 3200h-16h | Inertia Measurement Distance | 10-50 30 0.01 Turn RW Immediate
Pr6.04 | 3100h-26h Current Load Inertia 0 0.01Kg-cm? RO
Pr6.08 | 3100h-27h Current Inertia Ratio 10-250 0 0.1 RO
Pr6.09 | 3100h-28h Current KLoad 0 RO
Pr6.02 | 4010h-56h Use Rigidity Level (1) B(s)enm e 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 adjustment are notsuitable for situations with drastic inertia changes orexcessive backlash

This function is associated with parameters

No. Index Parameter Name Setting/Display Value Default Value Unit Mark | Validation
Bit0: Enable inertia identification
Bitl: Enable friction compensation
Pr6.17 | 4010h-61h | Real-timeFunction Settings Bit2: Friction compensation source 1 RW Immediate
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

27
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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 response and stronger

tracking capability.

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

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

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

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

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

%X Note:
Before performing manual gain adjustment, the " Use Rigidity Level" function must be disabled (Pr6.02 set
to 0 or 4010h-56h=0)

6.3.1 Control Loop Gain Adjustment

(1) Speed Loop Gain Adjustment

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

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

-2
8192, . pi" Fbw ADCRES 2
1 Max kt

driver

, where kvpx is the internal speed loop gain

hvpe = Encoder

From this relationship, it can be seen that for the same speed loop bandwidth, the speed loop gain is directly proportional to the load

inertia and inversely proportional to the motor torque constant and encoder resolution. That is, when the speed loop bandwidth is

constant:
Larger load inertia, larger gain
Larger motor torque constant, smaller gain
Higher motor encoder resolution, smaller gain

However, the speed loop gain cannot be set arbitrarily; the following three aspects need to be considered:

1. Larger gain will also amplify noise, so a balance between noise and gain needs to be achieved during actual setting;

2. The above formula is based on rigid body loads. Actual load frequency characteristics are much more complex, possibly having
multiple resonance points. Therefore, suppression of resonance also needs to be considered during setting;

3. When setting, consider the host computer command requirements or actual motion effects, and leave sufficient margin.

Method 1: Using Speed Command Step Response
Step 1: Set Speed Loop Integral Gain 0 (4025h-01h) to 0. Set the drive's operating mode (6060h-00h) to -3. Set "Speed Command
rpm (3002h-1Fh)" to a small speed, such as 100 rpm - depending on encoder resolution and whether the load will cause current
saturation. If the encoder with 23-bit resolution is set to 200 rpm, the encoder with 17-bit resolution can be set to around 400 rpm.
Step 2: Set the oscilloscope trigger condition to "Speed Loop Command (3002h-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

vibration or noise. Then, gradually increase "Speed Loop Integral Gain 0" starting from 1, execute the "motion-pause-motion"

=4
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cyclic curve for the drive, and observe whether there is obvious jitter when the motor pauses. If there is, decrease "Speed Loop
Integral Gain 0".
»  "Speed Loop Integral Gain 0" should be set to a minimum of 1
I1. Speed Loop Integral Limit
The speed loop integral limit restricts the output current of the speed loop's integral term to a reasonable range (e.g., just above
friction torque). Its purpose is to prevent excessive speed overshoot or oscillation caused by continuous integration due to
unreasonable acceleration/deceleration commands or loads leading to sustained inability of speed to follow.
Allow the motor to operate in constant velocity mode, then observe the "Current Loop Command q (3000h-05h)" at this time,
and set the integral limit to approximately twice the current. Usually, keeping the default value is sufficient. If speed overshoot
or oscillation occurs, combine with the software oscilloscope to observe "Speed Loop Integral Output 3002h-13h" and the speed
waveform to determine if integral limiting is needed.
»  For gravity loads, it is recommended to keep the default value or increase it.
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 (Pr1.11,
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 function becomes
inValidation.
The order can 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
convert it into torque information, then directly uses a portion (Torque Feedforward Permille) as the current loop's reference
command. Torque feedforward further enhances tracking capability, but since it consumes some current loop response capability,
the speed loop gain may need to be appropriately reduced when used.

% Note:

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 output a gradually

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

performance.
No. Index Parameter Name Setting/Display Value Default Value Unit Mark | 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 | Mark | 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 compensation source
0: User set

1: Online detection result

Pr1.48 | 4010h-61h Real-time Function Settings 1 RW Immediate

Pr1.49 | 4010h-62h | Forward Maximum Friction Limit 10 0.1A RW Immediate

Pr1.50 | 4010h-63h | Reverse Maximum Friction Limit 10 0.1A RW Immediate

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

27
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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 Mark | Validation

0: No switching

1: Switch when speed is 0

2: Switch when position

command is constant and

position error is less than

object 4010h-75h

Pr1.20 | 4010h-4Dh Gain Switching Target 0-3 0 RW Immediate

Gain Switching Positioning
Error Comparison Value

Pr1.19 | 4010h-4Ch Gain Switching Mode 0 RW Immediate

Pr1.51 | 4010h-75h 2000 Encoder Unit RW Immediate

6.4 Vibration Suppression Function

6.4.1 Mechanical Characteristic Analysis

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

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

The mechanical characteristic analysis interface is accessed via 'Drive D' — 'Tuner/Expert Mode' in the debugging software menu bar.
The waveform display in the mechanical characteristic analysis interface is divided into a gain plot and a phase plot, with the gain plot
displayed above and the phase plot below.

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

Set start
Open Set frequency,
Start Servo mechanical excitation N end Start after End
OFF ™| characteristic current frequenc unlocking
analysis amplitude q %
interface and step size

==
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@ Advanced Tuner 5o

Ao S Tl e S ) TR S Rt o B it Ty ol 1 L it Tl B oy S e e R S Rl (e Rttty leleter (St R (it ]

[ Gain Plot Display Area ]

[ Phase Plot Display Area ]

A S R SRl e S S| L ey IR S B et 1y |

Set excitation
current amplitude

Waveform display and
hide

Mechanical characteristic
analysis

: Set start frequency, end
[-Settings frequency, and step size
Stimulate Current

From To Step TSt order LFF
4 60 3 . . .
l I |' i Mechanical characteristic analysis

; [ Unlode can only be enabled after checking

Q}{t stark J
Load | a Execute mechanical Simulation Increase gain_sc_ale if waveform
[ | display is incomplete
o
X Note:

® To avoid excessive vibration during testing, the excitation current amplitude should not be set too high during the firstimplementation, generally
within the range of300-600;

® If the current excitation is too small, the analyzed waveform will have some distortion;
Safety Instructions:

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

perform this operation only under safe conditions to avoid casualties and equipment damage!

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

=" 4
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1300 1400 1

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:

Mecharical wchanical Resonance Frequency
System

Frequency |

Response \/ |\_
Characteristics | T

-

Frequency

Notch Filter

Characteristic
Notch Bandwidth

[
[
[
I ".( I Notch Depth
[
[
[
|

[
= - — 1 _
fi I I fy
I |
Notch centerFrequency f; Frequency
=y
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When resonance suppression is not used, the speed closed-loop frequency characteristic is as follows:

it 2 WG s 7 ieie o0 a0 o e e niansdion wn i 1m0

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

If a notch filter is used:

" 2 ] 4 1B A 7 B0 VE an 40 IR0 AT TONED a0 100 200 vann bRl B Hiliina)

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

CD200 drives have two built-in notch filters, A and B.

No. Index Parameter Name Setting/Display Value | Default Value Unit | MARK | 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 orspeed fluctuations. Setthe servo to the OFF state, open the oscilloscope functionin the debugging software,
set the acquisition channel data to "Actual Position (6063h)", manually push the load end in the direction of vibration, and then observe
the frequency of the vibration waveform via the oscilloscope function. As shown in the figure on the lower right, the waveform

frequency is approximately 14.4Hz.
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Waveform Period Average = 347750 +

End Vibration Frequency =

h“'h 4 ;Wtif :

Waveform Period Average

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

,Waveform Period Average =

Time

Period Count

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 suppression

effect of various frequencies.

Input Shaping to Suppress End Vibration

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

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

for details

End Vibration Suppression Filter

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

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

No. Index Parameter Name Setting/Display Value | Default Value | Unit | Mark | Validation
0: Not enabled
. . . . . 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 | 4010h67h | Vibration Suppression Frequency B | <100 100 Hz RW Immediate

Pr1.42 | 4010h-68h Vibration Suppression Intensity B 1-30 10 RW Immediate

% Caution

End vibration suppression function parameters can be set via the panel or debugging software.

"Vibration Suppression Frequency" is the vibration frequency at the load end when vibration occurs, and the measured end vibration

frequency (in 0.1Hz units) is directly written to this parameter

"Vibration Suppression Intensity" determines the attenuation capability of the ""Vibration Suppression Frequency' component in the

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

Before vibration
suppression

After vibration
suppression

=y
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Chapter 7 Communication

7.1 Interface and Transmission Method

CN3 is the connection terminal for communication functions, consisting of two identical RJ45 interfaces connected in parallel internally

Terminal Position Number CN3 Pin Signal Description
r . 1/01 NC -
—tad S== 2/02 NC -
— — 3/03 NC -
= e
@ 4/04 RS+ RS485 Differential Input Signal Port
N 5/05 RS-
!‘g 3 = —| 37
= — 6/06 GND Signal Ground
E E 7/07 CANH CAN Differential Input Signal Port
° 2/08 CANL (CD200C series supported)
T3ROK LA RHLAL " ) T4R5 K LA FHLAL PE Casing -

The recommended RS485 bus topology for CD200 is a linear daisy-chain structure, with all devices connected in series on the main
cable (branch lines < 0.5 meters).

Note that 1202 termination resistors must be connected at both ends of the bus to match characteristic impedance and reduce signal
reflection; do not use termination resistors in the middle of the network.

Shielded twisted-pair cables (single-point grounding) must be used. Baud rate is inversely proportional to length (e.g., 9600bps can
reach 1200 meters). The number of nodes should not exceed 32 standard loads. Avoid star topologies (cause reflection); if necessary,
extend distance via repeaters or convert topology via hubs.

CD200 supports Modbus RTU transmission mode and its unique TLink protocol (used for digital pulses), and users can configure
serial communication parameters (baud rate, parity, etc.).

Baud rate setting range: 4800 bps, 9600 bps, 19200 bps, 38400 bps, 57600 bps, 115200 bps.

CD200C supports the standard CANopen communication protocol, and all parameters of the driver can be accessed via the object
dictionary.

The CD200C supports the following message types (communication objects): SDO, PDO, NMT, SYNC, and EMCY.

The CANopen communication baud rate can be set within the range of 50 Kbps, 100 Kbps, 125 Kbps, 250 Kbps, 500 Kbps (default),
800 Kbps, and 1 Mbps.

The transmission distance of the CAN bus is directly related to the baud rate and the communication cable. The recommended

relationship between transmission distance and baud rate is shown in the table below.

Baud Rate(bps) Recommended transmission distance (m)
1M 25
800K 50
500K 100
250K 250
125K 500

— =)
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Chapter 7 Modbus Communication

Modbus is a serial communication protocol widely used in industrial automation, introduced by Modicon in 1979. It employs a master-
slave architecture and supports three transmission modes: RTU (binary), ASCII (text), and TCP/IP (Ethernet). It enables data reading
and writing between devices (e.g., servo drives, PLCs) through a simple data frame structure (e.g., function code, register address),

characterized by its openness, lightness, and strong compatibility, makingitone ofthe common standards for industrial control systems.

7.2.1 Modbus Communication Data Frame Structure

A Modbus message is adata frame sentby a master to a slave, containing slave address, master command, checksum, and other content.

The message format for Modbus protocol over a serial link is as follows:

Interframe Gap |Slave Address Function Code Data 1‘Data 2|++=-++|Datan CRCL‘CRCH Interframe Gap
>3.5 bytes >3.5 bytes
Transmission Duration 1 byte 1 byte n bytes, Max 252bytes 2 byteS Transmission Duration

Modbus RTU frame meanings are shown in the table below:
Name Description
Modbus addressing space has 128 different addresses. Address 0 is reserved as the broadcast address; no response
is made to broadcast commands. Address 127 can be used for communication when the address is unknown.
Slave Broadcast commands support 0x06, 0x 10 function codes. It is recommended that broadcast commands only be used
Address for servo enable control
Modbus master nodes do not have an address; only slave nodes must have one. This address must be unique on the
Modbus serial bus. Slave address setting range is 1-127
Normal send/receive: Abnormal return:
Function 03H: Read 16/32-bit parameters 83H: Read parameter value abnormal
Code 06H: Write 16-bit parameters 86H: Write 16-bit parameter abnormal
10H: Write 32-bit parameters 90H: Write 32-bit parameter abnormal
Variable length, varying with function code, includes parameters or data for request/response (such as register
Data .. . . .
addresses, quantities), with the high bytes preceding the low bytes
CRC Check | Cyclic Redundancy Check (CRC). CD200 servo drives use 16-bit CRC check, with low byte first and high byte last
Silent A silent interval of at least 3.5-character times (calculated based on baud rate) must be maintained between frames
Interval to distinguish continuous frames, but the minimum interval must not be less than 0.5 ms

7.2.2 Drive Parameter Read/Write

Parameters of CD200 series servo drives are divided into 8-bit, 16-bit, and 32-bit by data length, supporting function codes 03H (read
one ormore consecutive registers), 06 H (write single register), and 10H (write multiple registers). Some parameters cannot be rewritten
while the drive is running; an error will be returned if a communication rewrite command is input at this time. 32-bit addresses must
be read/written as high and low 16 bits at once; reading/writing only high or low 16 bits is not allowed, meaning only 03H command
can be used to read 32 bits, and 10H command to write 32 bits. When writing parameters viacommunication, generally only the value
in memory is modified, not written to EEPROM. If the modified parameters need to be saved after power-off, a parameter save
operation must be performed. See 5.1.5 Parameter Saving for details.

(1) 03H: Communication Read Drive Parameters

To read CD200 drive parameters via communication, the send message frame structure is as follows:

Slave Modbus Parameter Address | Parameter Address | Parameter Type Parameter Type CRC Check
Address | Command High 8 Bits Low 8 Bits High 8 Bits Low 8 Bits e¢
1-127 03 1* - - 2% CRCL | CRCH

— =)
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Note:
1*: Parameter Address Bit14, Bitl 5 constitute the axis number for a multi-axis system. For a single-axis drive, it defaults to 0. Other

bits are the parameter address; when accessing, it should be concatenated according to the parameter address list and axis number.

Bit15 Bit14 Axis No.
0 0 0
0 1 1
1 0 2
1 1

2*: Parameter Type:

0x1: Upper computer reads 8-bit or 16-bit parameters from the drive using this type

0x2: Upper computer reads 32-bit parameters from the drive using this type

0x4: Upper computer reads 64-bit parameters from the drive using this type
The parameter address is uniquely bound to the accessible parameter object provided by the drive, while the parameter type serves only
as data to verify whether the parameter accessed by the upper computer matches the parameter type corresponding to that address in
the drive.

Response frame message is as follows:

Slave Address | Modbus Command | Number of Data Bytes N Data CRC Check Low 8 Bits | CRC Check High 8 Bits
1-247 03 1* 2% CRCL CRCH
Including:

1*: Number of data bytes
Depending on the parameter type corresponding to the address accessed by the upper computer, the number of data bytes canbe 2, 4,

or 8. Where 2 corresponds to single-byte and double-byte parameters.

2*: N Data:
Dz)tl?;}; ;C;::.e:g:;:i:g Source data (high byte on left) Data transmission order (left first)
8-bit parameter byte0 00 byte0
16-bit parameter bytel byte0 bytel byte0
32-bit parameter byte3 byte2 bytel byte0 bytel byte0 byte3 byte2
64-bit parameter byte7 byte6 byte5 byte4 byte3 byte2 bytel byte0 | bytel byteO byte3 byte2 byte5 byte4 byte7 byte6
Drive abnormal return:
Slave Address Modbus Command Error Code CRC Check Low 8 Bits CRC Check High 8 Bits
1-247 83 1* CRCL CRCH
1* Error Code:
Error Code Description
01 Data protected by user password was read
Upper computer's parameter address error
02 Upper computer's parameter type does not match the drive parameter type bound to the parameter address
Length of the command frame sent by the upper computer is incorrect

a. Read the current operating mode of servo drive with station ID 01H (address 0x0498, type Int 8). Commands and response
information are as follows:

Host send request frame:

Slave Modbus Parameter Address Parameter Type | Parameter Type CRC Check
Address | Command | High 8 Bits Low 8 Bits High 8 Bits Low 8 Bits
01 03 04 98 00 01 CRCL CRCH
Slave response frame:
Slave Modbus Number of Data | Return Data | Return Data CRC Check CRC Check
Address Command Bytes High 8 Bits Low 8 Bits Low 8 Bits High 8 Bits
01 03 02 00 01 CRCL CRCH

= A-".
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This response frame indicates: the slave returns 2 bytes of data, the data content is 0x0001 (current operating mode is 1)

b. Read the status word of servo drive with station ID 01H (address 0x0488, type U 16). Commands and response information are

as follows:

Host send request frame:

Slave Modbus Parameter Address Parameter Type | Parameter Type
] q . CRC Check
Address | Command | High 8 Bits | Low 8 Bits High 8 Bits Low 8 Bits
01 03 04 88 00 01 CRCL CRCH
Slave response frame:

Slave Modbus Number of Data | Return Data | Return Data CRC Check CRC Check

Address Command Bytes High 8 Bits Low 8 Bits Low 8 Bits High 8 Bits
01 03 02 12 21 CRCL CRCH

This response frame indicates: the slave returns 2 bytes of data, the data content is 0x1221 (current status word 0x1221)
c. Read the feed amount of servo drive with station ID 01H (address 0x0558, type Int 32). Commands and response information are
as follows:

Host send request frame:

Slave Modbus Parameter Address Parameter Type | Parameter Type CRC Check
Address | Command | High 8 Bits Low 8 Bits High 8 Bits Low 8 Bits
01 03 05 58 00 02 CRCL CRCH
Slave response frame:
Slave Modbus Number of Bytes Return Return Return Return CRC Check
Address | Command Returned Data Bytel | Data Byte0 | Data Byte3 | Data Byte2
01 03 04 27 10 00 00 CRCL | CRCH

This response frame indicates: the slave returns 4 bytes of data, the data content is 0x00002710 (feed amount set value 10000)
(2) 06H: Communication Write 8/16-bit Parameters

This function code is used to modify 8-bit or 16-bit parameters inside the drive. The send message frame structure is as follows:

Slave Modbus | Parameter Address | Parameter Address Write Parameter Value CRC Check
Address | Command High 8 Bits Low 8 Bits High 8 Bits Low 8 Bits
1-247 06 Same as "1* Parameter Address" above 1% CRCL CRCH

Drive normal return:

The drive returns a response exactly identical to the received command

1*: Write parameter value:

If the drive parameter corresponding to the parameter address is 8-bit data, only the lower 8 bits of the parameter value will be written
to the drive; the parameter value H is ignored;

If the drive parameter corresponding to the parameter address is 16-bit data, these two bytes will be reorganized as high and low bytes,
then written to the drive.

Drive abnormal return:

Slave Address | Modbus Command | Error Code | CRC Check Low 8 Bits | CRC Check High 8 Bits
1-127 86 1* CRCL CRCH
1* Error Code:
Error Code Description

o1 Parameters protected by factory password were written
Parameters protected by user password were written
Read-only parameters or invalid address were written

02 Attempted to write drive parameters other than 8-bit or 16-bit using 06H command

Length of the command frame sent by the upper computer is incorrect

a. Change the operating mode of servo drive with station ID 01H (address 0x0490, type Int 8) to 3. Commands and response

information are as follows:

= A-".
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Host send request frame:
Slave Modbus Parameter Address | Parameter Address | Write Data | Write Data CRC Check
Address | Command High 8 Bits Low 8 Bits High 8 Bits | Low 8 Bits
01 06 04 90 00 03 CRCL CRCH
Slave response frame:
Slave Modbus Parameter Address | Parameter Address | Write Data | Write Data CRC Check
Address | Command High 8 Bits Low 8 Bits High 8 Bits | Low 8 Bits e¢
01 06 04 90 00 03 CRCL ‘ CRCH

This response frame indicates: write the slave drive parameter operating mode setting 0x0490 into data 0x0003 (operating mode

changed to 3)

b. Change the target torque of servo drive with station ID 01H (address 0x04F0, type U 16) to 1000. Commands and response

information are as follows:

Host send request frame:

Slave Modbus Parameter Address Parameter Type Parameter Type CRC Check
Address | Command High 8 Bits Low 8 Bits High 8 Bits Low 8 Bits
01 06 04 FO 03 E8 CRCL CRCH
Slave response frame:
Slave Modbus Parameter Address | Parameter Address Parameter Type Parameter Type CRC Check CRC Check
Address | Command High 8 Bits Low 8 Bits High 8 Bits Low 8 Bits Low 8 Bits High 8 Bits
01 06 04 FO 03 ES8 CRCL CRCH

This response frame indicates: write the slave drive parameter target torque 0x04F0 into data 0x03F0 (target torque 1000%o)

(3) 10H: Communication Write 32-bit Parameters

This function code is used to modify 32-bit parameters inside the drive. The send message frame structure is as follows:

Slave Modbus Parameter Address Number of Registers Number of 4-byte e
eC
Address | Command | High 8 Bits | Low 8 Bits | High 8 Bits | Low 8 Bits Bytes Data
Same as "1* Parameter
1-127 10 " 00 02 04 1%* CRCL | CRCH
Address" above
Drive normal return:
Parameter Address Number of Registers
Slave Address Modbus s CRC Check
Command High 8 Bits Low 8 Bits High 8 Bits | Low 8 Bits
1-127 10 Same as "1* Parameter Address" above 00 02 CRCL | CRCH

1*: 4-byte Data:

Data type corresponding to
parameter address

Source data (high byte on left)

Data transmission order (left first)

32-bit parameter

byte3 byte2 bytel byte0

bytel byte0 byte3 byte2

Drive abnormal return:

Slave Address Modbus Command | Error Code | CRC Check Low 8 Bits | CRC Check High 8 Bits
1-127 90 1* CRCL CRCH
1* Error Code:
Error Code Description

o1 Parameters protected by factory password were written
Parameters protected by user password were written
Read-only parameters or invalid address were written

02 Attempted to write drive parameters other than 32-bit using 10H command
Length of the command frame sent by the upper computer is incorrect

= 'o"'-E".'/"‘
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a. Change the feed amount of servo drive with station ID 01H (address 0x0558, type U 32) to 131072. Commands and response
information are as follows:

Host send request frame:

Slave Modbus Parameter Address | Number of Registers Number
Address Command of Bytes 4-byte Data CRC Check
High Low High Low y
01 10 05 58 00 02 04 |o00]oo0] 00| 02| creL | cren
Slave response frame:
Slave Modbus Parameter Parameter NumPer of NumPer of CRC Check CRC Check
Address Command Address Address Registers Registers Low 8 Bits High 8 Bits
High 8 Bits | Low 8 Bits | High 8 Bits | Low 8 Bits &
01 06 05 58 00 02 CRCL CRCH

This response frame indicates: write the slave drive parameter feed amount 0x0558 into data 0x00020000 (feed amount 131072)
7.3 TLink Protocol (for digital pulse use)

Traditional pulse control (e.g., differential pulse CW/CCW, PUL/DIR) is limited by hardware receiving circuits, having an upper
frequency limit ceiling (usually within 1MHz) and being susceptible to interference, thus limiting performance in high-speed, high-
precision control scenarios.

The TLink bus uses all-digital command transmission, breaking through the hardware receiving limitations of traditional pulse
interfaces, achieving higher frequencies, stronger anti-interference, and simpler wiring, providing an ideal solution for high-speed,
high-precision motion control.

Simphoenix TLink connection uses a high-speed RS485 interface to achieve all-digital pulse command transmission at extremely high
baud rates (above 2M), unidirectionally transmitting control signals and pulse command data from the controller, and supports a master-

multiple-slave control architecture, as shown below.

RS485 RS485 RS485 RS485
Pulse
Controler to CD200 CD200 CD200 CD200
EE—
' Pulse Signal BUS
Converter

Figure 7-1 TLink Communication Architecture
TLink protocol control has two implementation methods:
1. The motion controller directly outputs control data, which reaches the servo drive via high-speed RS485 to control each servo
drive.
2. The pulse signals output by the motion controller are transmitted to a digital pulse bus converter, which converts them into digital
signals for transmission.
It should be noted that before enabling the drive, communication must first be established with the motion controller or pulse

bus converter, and the communication cycle must be 62.5us
7.3.1 TLink Communication Data Frame Structure

A TLink message is a data frame sentby the master to the slave, containing control commands, DI control commands, pulse commands,

checksum, and other content

— =)

st
Simphoenix



Chapter 7 Modbus Communication
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The message format on the serial link is as follows:

Dual-Axis Control

CMD(0x66) DINA | PUL 1 |PUL 2| CRC
1 byte 1 byte |2 bytes 2 bytes|1 byte
4-Axis Control
CMD(0x88) DINA | PUL1 PUL2 DINB PUL3 | PUL4 | CRC
1 byte 1 byte |2 bytes|2 bytes|1 byte 2 bytes |2 bytes|1 byte
The meaning of a TLink frame is shown in the table below:
Name Description
CMD The communication data frame is used for 2-axis pulse control (each channel can be extended
(0x66) to control multiple axes with the same motion trajectory), and the data frame length is 7 bytes
CMD The communication data frame is used for 4-axis pulse control (each channel can be extended
(0x88) to control multiple axes with the same motion trajectory), and the data frame length is 11 bytes
The lower 4 bits correspond to the digital input status of Axis 1, and the higher 4 bits correspond
DIN A o .
to the digital input status of Axis 2
The lower 4 bits correspond to the digital input status of Axis 3, and the higher 4 bits correspond
DIN B . .
to the digital input status of Axis 4
PUL x
1934 Corresponding to 4 digital pulse signals respectively
X: 99~y

7.4 CANopen Communication

CANopen is a high-level communication protocol and device specification architecture based on CAN
(Controller Area Network), positioned at the application layer of the OSI reference model. It provides
standardized communication mechanisms, device function descriptions, and system integration frameworks
for real-time industrial control systems.

The CD200C servo drive is equipped with a built-in CANopen communication interface, and its
communication system strictly adheres to the following international standards:

Based on the ISO 11898 CAN bus network.

CiA 301 V4.2.0 (CANopenapplicationlayer protocol): Defines the basic communication mechanisms shared
among devices, including the object dictionary, service data objects (SDO), process data objects (PDO), and
network management (NMT), etc. This serves as the critical foundation for device interoperability.

CiA 402 V2.0 (Drive and motion control device profile): A device profile specifically developed for servo
drivesand motioncontrollers. The CD200C supports the standard operating modes defined in this specification,
such as profile position, profile velocity, profile torque, and homing mode, and incorporates a complete state
control mechanism, ensuring compatibility with master devices from different manufacturers.

The CD200C supports the standard CAN 2.0A protocol, with communication baud rates flexibly
configurable up to 1 Mbps, fully meeting the requirements for high real-time performance and reliability in

industrial field applications.

= » /_.-'
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7.4.1 CANopen Communication Data Frame

the structure of the data frame.

CAN transmits data betweenthe host (controller) and bus nodesvia data frames. The CD200C drive adopts
the standard CAN 2.0A data frame format, supporting 11-bit standard identifiers. The figure below illustrates

Identifier CRC CRC ACK ACK
SOF RTR | IDE | RO DLC Data EOF
(ID) sequence Delimiter | Slot | Delimiter
1 bit 11 bit 1bit | 1bit | 1bit| 4bit | 0~8bytes 15 bit 1 bit 1 bit 1 bit 1 bit
Start of . Data . . End of
Arbitration Field Control Field . CRC Field ACK Field
Frame Field Frame

Communication Object Identifier (COB-1D)

In the CANopen protocol, the CAN-ID does not exist in isolation; rather, it serves as the core component

of the "Communication Object Identifier" and is assigned clear protocol-layer meanings and strict functional

divisions. Unlike the general CAN bus, where the identifier is used only for identification and arbitration, the

CANopen protocol precisely defines the value space of the 11-bit standard CAN-ID, making it a directindicator

of communication functions. The core relationship is as follows:
COB-ID (Communication Object Identifier) = Function-defined CAN-ID + Control bits (e.g., RTR bit)

CANopen uses an 11-bit identifier, consisting of a 4-bit function code and a 7-bit node ID. These COB-IDs
take effect after the NMT initialization state transitions to the configuration state. In broadcast mode, the
Node-ID is zero. The composition of the COB-ID is shown below:

Function code Node ID
10 | | 8 | 7 6 | s | a4 | 3 | 2 | 1 |
4 bit 7 bit

The function code assignment is shown in the table below:

Function Code Priority Communication Object Typical COB-ID
0000b Highest NMT 0x000
0001b High SYNC 0x080
0001b High EMCY 0x080+NodelD
0011b High TPDO1 0x180+NodelD
0100b High RPDO1 0x200+NodelD
0101b Medium TPDO2 0x280+NodelD
0110b Medium RPDO2 0x300+NodelD
0111b Medium TPDO3 0x380+NodelD
1000b Medium RPDO3 0x400+NodelD
1001b Medium TPDO4 0x480+NodelD
1010b Medium RPDO4 0x500+NodelD
1011b Low SDO response 0x580+NodelD
1100b Low SDO request 0x600+NodelD
1110b Lowest Heartbeat 0x700+NodelD
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7.4.2 Network Management System (NMT)

The Network Management System is responsible for initializing, starting, and stopping the network and

the devices within the network, following a master/slave architecture. Ina CANopen network, there is one and

only one NMT master, which can manage all network nodes, including itself. CANopen devices execute

corresponding operations according to the state machine defined by the protocol. Some state transitions occur

automatically internally, while others must be triggered by the NMT master sending NMT messages, as shown

in the figure below.

Power—on or hardware reset
(1)

Initialization

(2)

[ VY
| 4

/
Hz) Operational ‘ /(8) ©)

Conditions for triggering state transitions are shown in the table below:

@&D) Automatically enters NMT initialization state upon power-up
@)) NMT initialization complete — automatically enters NMT pre-operational state
(3) NMT service start remote node command or local control
4. (1 NMT service enter pre-operational state command
(5). (8 NMT service stop remote node command
(6) NMT service start remote node command
(9), (100, (1D NMT service reset node command
(12), (13). (18 NMT service reset communication command

NMT State Description:
Initialization:

Automatically entered upon CANopen power-up or hardware reset. In this state, the device:

Loads parameters of each module

Resets node: restores the manufacturer-defined area and sub-protocol area of the object dictionary to
their last saved values

Resets communication: restores communication parameters in the object dictionary to their last saved
values

After basic CANopen device initialization, it automatically enters the reset application sub-state.

Pre-operational:

Automatically entered after the device sends the Boot-up message. In this state, the node
configurationis primarily set; SDO communicationis permitted, while PDO communicationis disabled.
A CANopen device can switch from this state to the operational state via the NMT start remote node
service or through local control.
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Operational:
- This is the normal operating state of CANopen, where all modules can function properly.
NMT Stopped:
- This state is used to stop all communication services (except node guarding and heartbeat, if already
activated). Additionally, this state can be used to implement specific application behaviors.
The communication objects available in each state are shown in the table below:

Communication Object Pre-operational Operational Stopped
NMT Yes Yes Yes
Error Control Yes Yes Yes
SYNC Yes Yes No
EMCY Yes Yes No
PDO No Yes No
SDO Yes Yes No

7.4.3 NMT Error Control

NMT error control is primarily used to detect whether devices on the network are online and their current
status. It includes three mechanisms:
1. Node Guarding
« Mechanism: The NMT master periodically queries the status of NMT slaves via remote frames. The
master sends a node guarding remote frame every (0x100C x 0x100D) ms, and the slave
must respond; otherwise, the slave is considered offline.
- Characteristics: Master-slave model, where each remote frame must be acknowledged.
+ Related objects:
0x100C: Node guarding time (unit: ms)
0x100D: Node guarding life-time factor
2. Heartbeat Protocol
» Mechanism: Uses a producer-consumer model, where nodes periodically send heartbeat messages.
+ Related objects:
0x1016: Heartbeat consumer setting
0x1017: Heartbeat producer period
Notes:
«  Mutual exclusivity: Node guarding and heartbeat protocols must not be used simultaneously.
« Time settings: The guarding time and heartbeat period should not be set too short to avoid increasing
network load.
+  Recommended values:
Guarding time (100Ch) > 100 ms
Life-time factor (100Dh) > 2
Heartbeat period (1017h) = 500 ms
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7.4.4 Service Data Object (SDO)

The Service Data Object (SDO) is primarily used for parameter configuration of slave nodes by the
CANopen master. Service confirmation is the most distinctive feature of the SDO, as it generates an
acknowledgment for each message, ensuring the accuracy of data transmission. If no acknowledgment is
received within the timeout period, the sending node will retransmit the original message.

In a CANopen system, typically:

«  CANopen slave nodes act as SDO servers.

«  CANopen master nodes act as SDO clients.

Through indexes and sub-indexes, the SDO client can access the object dictionary on the SDO server. This
allows the CANopen master node to access any parameter in the object dictionary of the slave node, and it is
also often used for critical data transmission. For object data not exceeding 4 bytes, expedited SDO transfer
can be used; for data exceeding 4 bytes, block or segmented transfer can be employed. The CD200C supports
expedited SDO transfer.

The expedited SDO transfer model is shown in the figure below.

Expedited SDO

Client Sever
SDO download request
Data 1: Data 2~3: Data 4: Data 5~8:
CS command| Index (byte 3 is high |5, n4ndex Data (high byte last) |
specifier byte)
SDO download response
Data 1: Data 2~3: Data 4: Data 5~8:
— CS command| Index (byte 3 is high Sub"indéx Unused bytes are filled
specifier byte) ’ with 0
SDO upload request
Data 1: Data 2~3: Data 4: Data 5~8:
CS command| Index (byte 3 is high Sub”indéx Unused bytes are filled ==
specifier byte) ’ with 0
SDO download request
Data 1: Data 2~3:
o Data 4: Data 5~8:
— CS command| Index (byte 3 is high |5, h4ndex Data (hai‘g?] byte last)
specifier byte)
Command Specifier(CS)
2Fh=write 1 byte 40h=read (request)
2Bh=write 2 bytes 4Fh=read 1 byte
27h=write 3 bytes 4Bh=read 2 bytes
23h=write 4 bytes 47h=read 3 bytes
60h=write successful response 43h=read 4 bytes
80h=abort/error response

= F
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(1) SDO write drive parameters

SDO write servo drive parameters. The request message format is as follows:

~ SDO download request

COB-ID | |Data1:CS Data2~3: Data 4: Data 5~8: (high byte last)
Client | 600 h 2:73 h : Data(4 bytes) = Sever
+ ~“"™ ' Index 'Sub-index e bves /
Node-ID 2Bh Data(2 bytes) / /
2F h Data(1 byte) / / /
If the write operation is successful, the servo drive returns the following response message:
~_SDO download response
COB-ID | | Data1:CS Data2~3:/Data 4: Data 5~8: (high byte last)
Client<—| 580 h -—Sever
¥ 60 h Index [Sub-index 00 00 00 00
Node-ID

If the SDO write request fails, the command code is 80h, and bytes 5-8 contain the corresponding error code.
The response message is as follows:

~SDO download response

COB-ID | |Data1:CS Data2~3: Data 4: Data 5~8: (high byte last)
Client=—| 580h
+ 80 h Index Sub-index Error code
Node-ID

-—Sever

The following example illustrates SDO write drive parameters. In this example, the Node-ID is 3, and it

demonstrates the requestand response message formats for an SDO write of 8-bit data. All data in the example

are in hexadecimal.

SDO sets the control mode (index 606000h in the object dictionary) to profile velocity mode (setting value 3).
The data type of object 606000h is INT 8; therefore, among bytes 5 to 8, only byte 5 contains valid data. The
request message is as follows:

_ SDO download request

Client = COB-ID | |Data1:CS|Data2~3: Data 4: Data 5~8: (high byte last) e Sever
603 h 2Fh | 6060h 00n 03 00 00 00
If the write is successful, the response message is as follows:
~SDO download response
Client=_ COB-ID | | Data1:CS Data2~3: Data 4; Data 5~8: (high byte last)| Sever
583 h 60h | 6060h| 00n 00 00 00 00
Sln';phc:enl X
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If the write fails, bytes 5-8 contain the error code, and the response message is as follows:

~_SDO download response
COB-ID | | Data1:CS|Data2~3: Data 4; Data 5~8: (high byte last)
583 h 80h | 6060h 00n XX XX XX XX

Client=—

~~— Sever

Among them, data bytes 5 to 8 contain the error code indicating the cause of the error. Some error codes are
listed below:

Error Code Description

06010002h | Read-only entry: attempted to write to a constant or read-only object.

06020000h | Object does not exist: attempted to access an object that does not exist (incorrect index).

06040041h | Cannot map object to PDO: attempted to map an object that is not allowed in the PDO.

06040042h | Mapped PDO exceeds PDO: if the required object is appended to the PDO mapping, it will exceed
the 8 bytes of the PDO mapping.

06070012h | Parameterlength too long: attempted to write an object with too much data; for example, foran object

of type Unsigned8, <CMD>=23h (4 bytes) would be incorrect, while<CMD>=2Fh would be correct.

06070013h | Parameter length too short: attempted to write an object with too little data; for example, for an object
oftype Unsigned32,<CMD>= 2Fh (1 byte) would be incorrect, while<CMD>=23h would be correct.

06090011h | Sub-index does not exist: attempted to access an invalid sub-index of an object; the index itself,

however, exists.

06090031h | Value too large: the value size of certain objects is restricted; in this case, an attempt was made to
write a value that is too large to the object. For example, the object 1003h:00 "Pre-defined error field:

number of errors" can only be set to value "0"; any other value will result in this error.

06090032h | Value too small: the value size of certain objects is restricted. In this case, an attempt was made to

write a value that is too small for the object.

08000000h | General error: a general error that does not belong to any other category.

08000022h | Data cannot be read or stored in this state: PDO parameters can only be changed in the "Stopped" or
"Pre-operational" state. Write access is not allowed in the "Operational" state for objects 1400h to

1407h, 1600h to 1607h, 1800h to 1807h, and 1A00h to 1A07h.

(2) SDO Read Drive Parameters

The request message format for reading servo drive parameters via SDO is shown below.
—SDO upload request

COB-ID | |Data1:CS |Data2~3:|Data 4: Data 5~8: (high byte last)

Client——|| 600 h —=Sever
+ 40n Index Sub-index 00 00 00 00
Node-ID

If the read operation is successful, the servo drive returns the following response message:

—SDO upload response

COB-ID | | Data1:CS|Data2~3: Data 4: Data 5~8: (high byte last)
Client—=— 580 h 43 h Data(4 bytes) -—Sever
47 h Data(3 bytes) /
+ Index |Sub-index
Node-ID 4B h Data(2 bytes) / /
4F h Data(1 byte)  / / /

st
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If the SDO read request fails, the returned command code is 80h, and bytes 5 to 8 contain the corresponding
error code. The response message is as follows:

SDO upload response

COB-ID | | Data1:CS Data2~3:|Data 4:/ Data 5~8: (high byte last)
Client 580 h ~—Sever
+ 80n Index Sub-index Error code
Node-ID

The following example illustrates SDO reading a value from a drive with Node-ID 3. The feed amount (pulses
perrevolution, withobject dictionaryindex 609201hand data type U32) is read. The example shows the request
and response message formats for an SDO read of 32-bit data. The request message is as follows:

SDO upload request
COB-ID | | Data1:CS Data2~3:
603 h 40nh | 6092n

Data 4:
01h

Data 5~8: (high byte last)
00 00 00 00

Client—— —= Sever

If the read is successful, the response message is as follows: the returned value is 10000 (hexadecimal
representation is 2710h).

~SDO upload response
COB-ID | |Data1:CS Data2~3:
583 h 43n | 6092h

Data 4:
01n

Data 5~8: (high byte last)
10 27 00 00

Client =— -—Sever

If the read fails, bytes 5 to 8 of the data field contain the error code, and the response message is as follows:

__SDO upload response
COB-ID |  Data1:CS Data2~3:

Data 4: Data 5~8: (high byte last)

Client =— ~—Sever

583 h

80n

6092 h

01n

XX XX XX XX

7.4.5 Process Data Object (PDO)

The Process Data Object (PDO) is used for transmitting real-time data, providing direct access to the object
dictionary of the servo drive. It is used to transmit short real-time data frames and has a high priority. PDO
data must be less than or equal to 8 bytes, and every byte in the CAN message data field is used for data
transmission. Therefore, no transmission control information is included at the application layer, resulting in
extremely high message utilization. It is the primary data transmission method in CANopen.

Each PDO is described in the object dictionary by two objects: the communication parameter object and
the mapping parameter object. The PDO communication parameters specify the COB-ID, transmission type,
inhibit time, and event timer to be used. The PDO mapping parameters define the mapping relationship of the
data in the PDO message, determining the positioning of the data to be transmitted within the CAN message
data field. These parameters allow both the producer and consumer of the PDO to know what information is
being transmitted, without adding extra protocol control informationto the CAN message, thereby maximizing
transmission efficiency.

Based on the distinction between reception and transmission, PDOs are classified as RPDO and TPDO.
PDOs are ultimately determined in terms of transmission method and content by both communication
parameters and mapping parameters. The CD200C series servo drives support PDO transmission using 4

= » /'
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RPDOs and 4 TPDOs. The related object list is as follows:

Name COB-ID Communication parameters Mapping parameters
1 200 h + Node-ID 1400 h 1600 h
2 300 h + Node-ID 1401 h 1601 h
RPDO
3 400 h + Node-ID 1402 h 1602 h
4 500 h + Node-ID 1403 h 1603 h
1 180 h + Node-ID 1800 h 1A00 h
2 280 h + Node-ID 1801 h 1A01 h
TPDO
3 380 h + Node-ID 1802 h 1A02 h
4 480 h + Node-ID 1803 h 1A03 h

PDO Message Content
The content of PDO messages is predefined (or configured at network startup). The CD200C drive supports
dynamic PDO mapping.
The PDO mapping procedure is as follows:
1. Disable PDO transmission — write 1 to the most significant bit (MSB) of the PDO COB-ID.
Clear the existing mapping entries — set the number of mapped objects to 0.
Configure the PDO mapping entries — modify the content of mapping parameter sub-indices 1 to 8
according to the mapping definitions to map the data.
Update the number of mapped objects to the actual count.
5. Configure the PDO communication parameters.
Enable the PDO - write 0 to the MSB of the PDO COB-ID.

(1) PDO Communication Parameter Object

Sub-index 01h: PDO CAN identifier (COB-ID)

The PDO COB-ID is located at sub-index 01h of the communication parameters (RPDO: 1400h-1403h, TPDO:
1800h-1803h). The MSB determines whether the PDO is valid. The CD200C series servo drives support only
point-to-point PDO transmission; therefore, the lower 7 bits ofthe COB-ID must be the node ID (station address)
of the device. For example, for a node with station address 3, the COB-ID of TPDO1 in the disabled state should
be 80000184h, and writing 184h to this COB-ID activates the PDO.

Sub-index 02h: PDO transmission type

The PDO transmission typeis located at sub-index 02h of the communication parameters (RPDO: 1400h—1403h,
TPDO: 1800h-1803h). This parameter determines which transmission mode the PDO follows. The specific

correspondence is as shown below:

_ Synchronous
Transmission type value Asynchronous
Cyclic Acyclic
0 - J -
1~240 J - ]
241~253 -
254/255 J

0: Synchronous cyclic transmission

Sent after receiving a SYNC message and when the inhibit time has elapsed. It is sent upon every SYNC or
every n SYNCs (where n is defined by sub-index 06h SYNC Start Value, but is typically used for SYNC counter
matching). More precisely, when 06h is 0, the PDO is sent after each SYNGC; for cyclic synchronous, a value of
0 generally indicates transmission after every SYNC.
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1-240: Synchronous cyclic transmission / periodic synchronous
Sent after receivinga SYNC message. The number n indicates transmission after every n SYNC messages. For
example, a value of 1 means after each SYNC, a value of 2 means after every other SYNC.
254: Asynchronous, event-driven, manufacturer-specific
The PDO is sent when the value of one or more application objects mapped to this PDO changes and the
inhibit time has elapsed.
255: Asynchronous, event-driven, device profile-specific
The PDO is sent when the specified event timer elapses. The sending behavior is affected by inhibit time and
event timer, and the transmission is periodic.
Sub-index 03h: Inhibit time
Sets the minimum time interval between two consecutive PDO transmissions. The unit is 62.5 microseconds
(ps). This is used to prevent PDO messages from being sent too frequently due to rapidly changing data,
thereby occupying excessive bus bandwidth. If set to 0, the inhibit time is disabled.
Sub-index 05h:Event timer
For event-driven transmission types, the event timer provides an additional periodic sending mechanism. Even
if the mapped data has not changed, the PDO will be sent if the time set by the event timer has elapsed since
the last transmission. The unit is 1 millisecond (ms).

(2) PDO Mapping Parameter Object

PDO mapping parameters are used to define the specific content of the data field in the transmitted Process
Data Object message. It includes sub-index 00h to record the number of mapped objects, and multiple
sub-indices for storing the actual mapping entries. Up to 8 objects can be mapped, forming data of up to 64
bits.
When configuring or modifying PDO mapping, the standard procedure recommended by CiA301 is as follows:
1. First, set the value of this sub-index to 0. This invalidates the PDO and allows mapping entries to be
modified.
Then, configure or modify the specific mapping entries in sub-indices 01h to 08h.
Finally, set the value of this sub-index to the actual number of mapped objects to activate the new
mapping.
Each sub-index stores a 32-bit value that defines which object, which sub-index, and the bit length of the data
in the corresponding position of the PDO data field, coming from the drive's object dictionary. The structure of
this 32-bit value follows the standard CiA format:
e Bit 31 - Bit 16 (high 16 bits):
Object Index.The index of the object to be mapped (e.g., 6064h for current position feedback value,
6069h for current speed feedback value).
e Bit 15 - Bit 08 (middle 8 bits):
Sub-index.The sub-index of the objectto be mapped (e.g., 00h). If the objectitself has no sub-index (i.e,
it is a simple variable), this value is 00h.
e Bit 07 - Bit 00 (low 8 bits):
Data size (Length of object in bits).The number of bits that this object data occupiesin the PDO
message (e.g., 132 is 32 bits, corresponding to 20h; 116 is 16 bits, corresponding to 10h; BOOLEAN or
UNSIGNEDS is 8 bits, corresponding to 08h).
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7.4.6 Emergency Message (EMCY)

EMCY is a high-priority, asynchronous, event-triggered PDO message. When the device detectsanerroror fault
condition internally, it immediately (subject to the inhibit time) broadcasts an EMCY message to the network
to inform the masterand other nodes that an exceptionhas occurred. Anemergency message contains 8 bytes,

and the message format is as follows:

~_Emergency Message

COB-ID Data1~2: Data 3: Data 4~8:
Sever— 080 h = Client
N d+ D Error code | Error register (0x1001) |Manufacturer?pecific
ode-

The Error Register is located in the device's object dictionary (index 0x1001). The following table describes the
bit definitions of the error register.

bit0:generic error Generic error. This bit becomes 1 whenever any error occurs
bitl:Current Current-related fault
bit2:Voltage Voltage-related fault
bit3:Temperature Temperature fault
bit4 Communication timeout or communication error
bit5 Device profile-specific (CiA 402)
bit6 Reserved
bit7 Manufacturer-specific

7.5 Communication Related Parameters

No. | Address | Parameter Name Setting/Help Information Default Value | Type | Mark | Validation

Pr1.58 | 40109E Disable CAN 0:Enable CAN 255 U8 RWS Restart
Others:Disable CAN

Pr3.06 0x0138 Communication ID Drive communication ID. Used for 485, CAN, or 1 Us RWS Immediate
232 cascaded buses. The upper computer can set
the ID to 127 to connect to drives with unknown
communication IDs from 1 to 126

Pr3.10 0x0130 Serial Port 2 Baud Serial Port 2 is an RS485 bus interface 57600 U32 RWS Restart
Rate

Pr3.11 - Serial Port 2 Protocol | 0: TLink Protocol 1 U8 RWS Restart
1: Modbus RTU

Pr3.12 | 25000D CAN baud rate CAN bus baud rate setting 2 U8 RWS Restart
0: 1 Mbps

: 800 Kbps
: 500 Kbps
1250 Kbps
: 125 Kbps
: 100 Kbps
: 50 Kbps

: 20 Kbps

: 10 Kbps

: 5 Kbps

: Pulse + Direction 0 U8 RWS Immediate
:CW+CCW

: AB Phase Quadrature Pulse
: Digital Pulse

Pr3.41 | 40100B Pulse Mode

W N = O[O0 32U KA WN—

Pr3.42 | 401085 High-speed Pulse Axis | Single-drive Multi-axis Control Axis Number 0 U8 RWS Immediate
Number Setting

0: Correspond to the Ist pulse input of the
converter card
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1: Correspond to the 2nd pulse input of the
converter card
2: Correspond to the 3rd pulse input of the
converter card
3: Correspond to the 4th pulse input of the
converter card

Pr3.45 - Serial Port 2 Parity 0: 1 Stop Bit, No Parity Check U8 RWS Restart
Check and Stop Bit | 1. | Sop Bit, Odd Parity Check
Settings 2: 1 Stop Bit, Even Parity Check
3: 2 Stop Bits, No Parity Check
4: 2 Stop Bits, Odd Parity Check
5:2 Stop Bits, Even Parity Check
- 0x0030 Input Pin Simulation | BITO0-BIT7 correspond to DI1-DI§, respectively ul6 RWS Immediate
0: Invalid
1: Active
- 0x0038 Output Pin Simulation | BIT0-BIT3 correspond to DO1-DO4, respectively ul6 RWS Immediate
0: Invalid
1: Active
- 0x0068 DC Bus Voltage DC Bus Voltage Value Ul16 RL -
- 0x0080 System Temperature 1 | Internal Temperature Value of Drive 116 RL -

= > //
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Chapter 8 Servo Basic Functions

8.1 Electronic Gear

8.1.1 Electronic Gear Ratio

Electronic gear is a function that converts the displacement set by the "command unit" input from the upper 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.

The electronic gear ratio is calculated based on CiA402 defined objects 608Fh (Position encoder resolution), 6091h (Gear ratio), and
6092h (Feed amount).

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)

{ Encoder increments (608Fh-01h)

]
I
I
I
I
I

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) }

Default value: 1

_ Encoder increments (608Fh-01h)
- Pulses Per Revolution, PPR
~ Feed (6092h-01h) = ’

|

= > //
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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: 0.001mm C‘"E}"El"']"f L“'_".: ™~ R .Llnil: i ~
Content Load Shaft T )
SR, Ny S . Shaft [
|| PSS | _# | Reduction Ratio: 5/1 N A
u Load Shaft ‘\'H b # - . Frywhes] diameter:
Encoderresolntiop: all Screw Lead : Bm Enceder r-e.solu ion @ ‘ A e L0
8388608 (23-bit) Bell5 L m B388608 ':S-hitj i hngggglsroeas?;u;igzl
Flywheel diameter: 100
Mechanical Ball screw lead: 6mm 1 turn angle: 360° (};Z:czfnfelri?:ee; 14 mnr?)m
Specification Reduction Ratio: 1/1 Reduction Ratio: 5/1 . .
Reduction ratio: 8/1
Encoder . . )
- 8388608 (23-bit) 8388608 (23-bit) 8388608 (23-bit)
esolution
Command Unit 0.001mm (1um) 0.01° 0.005mm (Spm)
Load Shaft
Rotation
T 6mm/0.001mm=6000 360°/0.01°=36000 314mm/0.005mm=62800
urn
Displacement
Electronic 8388608 y 1 8388608 « 5 8388608 y 8
Gear Ratio 6000 1 36000 1 62800 1

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

Automatically Configure Based on Encoder Resolution

Default value: 1

Electronic
Gear Ratio

\

Encoder increments (608Fh-01h) }

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

( )
1\ Motor revolutions (608Fh-02h) j

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

Setting the Same Value

as 608Fh-01h

' Feed (6092h-01h)

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

f
! Number of turns of motor (6091h-01h)
l

( | . . .
! Number of turns of gear output shaft (6091h-02h) ™w—F]ectronic Gear Ratio Denominator
| J

.

Default value: 1

| o —Electronic Gear Ratio Numerator
j

Related Parameters

No. Index H | Address | Parameter Name Setting/Help Information Default Value | Unit | Type | Mark | Validation
Pr3.00 | 101001 | 0x0020 Storage Refer to Pr1.00
Pr3.01 | 609101 | 0x0548 Gear Input Turns Motor shaft (gearinput shaft) rotation turns 1 T U32 RWS | Immediate
Refer to "Motion Equivalent Setting"
Pr3.02 | 609102 | 0x0550 | Gear Output Turns | Gear output shaft rotation turns 1 r u32 RWS | Immediate
Refer to "Motion Equivalent Setting"
Pr3.03 [ 609201 | 0x0558 Feed Amount Number of commands issued by the controller 10000 PUL u32 RWS | Immediate
Refer to "Motion Equivalent Setting"
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8.2 Device Control

8.2.1 Power Drive Systems (PDS)

The power drive system (PDS) state transition for CD300 series EtherCAT bus servo drives, as specified by the CiA402 protocol, is

shown below. The state transitions are controlled via Controlword (6040h), and the servo drive's device state is monitored using

Statusword (6041h).

Power On

v Automatic Trip When Control Power is Applied

Not ready to Switch on
(STW:xxxx xxxx x0xx 0000)

Control Power Activation
Main Power Circuit Not Activated

Motor Not Activated

Automatic Trip After Initialization
Fault reset

Switch on Disabled
| (STW:xxxx xxxx x1xx 0000) (=——

(XXXX XXX [XXX XXXX)

. ip;
Disable voltage Shutdown b Fault
1 XXXX XXXX OXXX X H
(or }v({(e;m;cs):er) OFF)yisable voltage ooy or Quick stop (STW:xxxx xxxx x0xx 1000)
N L oD > o Cooione olzxx Xx0x) Ready to Switch on I
Or Qu.lc stop (STW:xxxx xxxx x01x 0001)
(Or Main|Power OFF) Disable voltage
Switch on

(And Main Power ON)

(pr Main Power OFF)

(XXXX XXXX_0XXX XXOX)

Shutdown
(And ECAT OP) TR0 00X 0XXX XTT0)
(xxxx xxxx Oxxx x111) Control Power Activation
- Main Power Circuit Activation
Switched on 3
(STW:xxxx xx1x x011 0011)(Shutdown Motor Not Activated

Quick stop active
(STW:xxxx xxxx x00x 0111)

Fault reaction active

WEXXXX XXXX XOXX

Operation enabled
(STW:xxxx xx1x x011 0111)

(Note)

+ [ indicates a state.

* STW refers to Statusword (6041h).

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

Each state is described in the table below:

PDS Status

Description

Not ready to Switch on

Initialization (incomplete state)

The device power is on, the drive is in initialization process and performing
internal self-check, and the brake is activated.

Drive parameters cannot be set, and drive functions cannot be executed.

Switch on Disabled

Initialization (complete state)

The servo drive is fault-free, or the error has been cleared.

Drive parameters can be set using SDO communication service.

Ready to Switch on

Main circuit power OFF state

The servo drive is ready, and the motor is not energized.

Drive parameters can be set.

Switched on

Servo Enable Off/ Servo Ready

The drive motor is in ready state, the main circuit power will be finally connected
in this state, but drive functions cannot be executed.

Drive parameters can be set.

Operation enabled

Servo Enable On

The drive is operating normally, a servo operating mode has been enabled, and the
motor is energized. When the speed command is not 0, the motor rotates.

Drive parameters with "Runtime Change" attribute can be set, others cannot.

The quick stop function is activated, and the drive is executing quick stop function.

Quick stop active Quick Stop . . . .
Drive parameters with "Runtime Change" attribute can be set, others cannot.
) . . Drive has faulted, stopping according to set method. Motor is still enabled.
Fault reaction active Fault (Alarm) Active ) ) . .
Drive parameters with "Runtime Change" attribute can be set, others cannot.
Fault Stop complete, all drive functions are inhibited, and drive parameters can be
Fault Fault status

changed to troubleshoot the fault.

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

Index Sub-index Name/Description Access Data Type Ranges
6040h 00h Controlword RW ulé6 0-65535
Details of each bit of Controlword are as follows:
15 [1a [ [z [ [wofofs |7 6|5 ]als |21 |o
Manufacture specific h fr oms €o gs | ev SO
Where: so = switch on fr = fault reset
ev=enable voltage h = halt
gs= quick stop oms = operation mode specific
eo= enable operation
PDS state transition is triggered by control commands formed by combining bits 7, 3-0 of Controlword
Command . (.?ontrolword. (6040h) bit.s ‘
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 (604 1h)
Index Sub-index Name/Description Access Data Type Ranges
6041h 00h Statusword RO ulé6 0-65535
Details of each bit of Statusword are as follows:
sl i]ufo [o [s]7]s s (4 [3]2 [1 o
r oms ila {oms |m |r | w]|sod gs | ve | f | oe | so | rtso
Including:

r =reserved

oms = operation mode specific
ila = internal limit active

oe = operation enabled

sod = switch on disabled

rtso = ready to switch on

W = warning

gs = quick stop

ve = voltage enabled
rm = remote

so =switched on

f = fault

8.2.2 Stop Methods

The servo system's stop method can be set via the following objects:

*605Ah (Quick Stop Option Code)
*605Bh (Shutdown Option Code)
*605Ch (Disable Operation Option Code)

=,
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Index Sub-index Name/Description Access Data Type Ranges Default Value
605Ah 00h Quick stop Option Code RW INT16 0-15 0
When the servo state machine executes the Quick stop command from the "Operation enabled" state, the drive
will perform the stop operation according to the stop method defined by 605Ah.
Value Description
0 Turn off motor excitation signal, motor stops by inertia
1 Stop with deceleration according to object 6084h, then remain in "Switch on Disabled" state
2 Stop with deceleration according to object 6085h, then remain in "Switch on Disabled" state
3/4 The motor stops with maximum current limit and remains in Switch on Disabled state
5/9 Stop with deceleration according to object 6084h, then remain in "Quick stop active" state
6/10 Stop with deceleration according to object 6085h, then remain in "Quick stop active" state
7/8 The motor stops immediately and remains in Quick stop active state
11/13 | The motor stops with maximum current limit and remains in Quick stop active state
12 The motor stops with maximum current limit, reset integrator, and remains in Quick stop active state
14 Stop with deceleration according to object 6084h, then remain in "Switched on" state
15 Stop with deceleration according to object 6085h, then remain in "Ready to Switch on" state
605Bh 00h Shutdown Option Code RW INT16 0-1 0
When the servo state machine executes the Shutdown command from the "Operation enabled" state, the servo will
perform the stop operation according to the stop method defined by 605Bh.
Value Description
0 Turn off motor excitation signal, motor stops by inertia
1 Stop with deceleration according to object 6084h, then remain in "Ready to Switched on" state
605Ch 00h Disable Operation Option Code RW INT16 0-1 0

When the servo executes the Disable operation command, the servo will perform the stop operation according to
the stop method defined by 605Ch.

Value Description
0 Turn off motor excitation signal, motor stops by inertia
1 Stop with deceleration according to object 6084h, then remain in "Switched on" state

8.3 Control Mode Setting

CD200 can determine supported control modes via object 6502h. Servo pre-operational control modes can be set via object 6060h, and

the current servo operating mode can be viewed via object 6061h.

Index Sub-index Name/Description Access | Data Type Ranges Default Value
6502h 00h Supported Drive Modes RO u32 0-4294967295 0x000003AD
Each bit definition is as follows:

bit Modes of Operation Supported or not

0 Profile Position Mode (PP) Yes

1 Velocity Mode (VL) No

2 Profile Velocity Mode (PV) Yes

3 Profile Torque Mode (PT) Yes

5 Homing Mode (HM) Yes

6 Interpolated Position Mode (IP) No

7 Cyclic Synchronous Position Mode (CSP) Only CD200C supported

8 Cyclic Synchronous Velocity Mode (CSV) Only CD200C supported

9 Cyclic Synchronous Torque Mode (CST) Only CD200C supported

10-31 | Reserved

— =)
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6060h | 00h Modes of Operation | RW | INTS [128-127 I

Set the servo's control mode; unsupported control modes are prohibited from setting.

Value Modes of Operation
-4 Pulse Mode

0 No mode change/no mode assigned

Profile Position Mode (PP)

Profile Velocity Mode (PV)

Profile Torque Mode (PT)

Homing Mode (HM)

Cyclic Synchronous Position Mode (CSP)

Cyclic Synchronous Velocity Mode (CSV)

10 Cyclic Synchronous Torque Mode (CST)

6061h | 00h | Modes of Operation Display | RO | INT§ | -128-127 0
Current Operating Mode Display

—

O [0 [N [ [W

Value Modes of Operation Display
-4 Pulse Mode

0 No mode change/no mode assigned
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
Pulse Mode The new operating mode will take effect immediately.
Profile Position Mode Controlword bit 4 = 0: Stop the motor in position control mode.
(Profile Position mode) Controlword bit 4 = 1: Immediately start new positioning.
Homing mode Controlword bit 4 = 0: Stop the motor in position control mode.
(Homing mode) Controlword bit 4 = 1: Immediately start origin return.
Profile Torque Mode The new operating mode will take effect immediately.
Profile Velocity Mode The new operating mode will take effect immediately.
Cyclic Synchronous Position Mode The new operating mode will take effect immediately.
Cyclic Synchronous Velocity Mode The new operating mode will take effect immediately.
Cyclic Synchronous Torque Mode The new operating mode will take effect immediately.
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8.3.1 Pulse Mode (PM)

Pulse mode is a position control mode where the command source is pulse input. Motor speed is determined by the pulse command

frequency, and the motor's target position is determined by the total number of pulse commands.

Pulse commands can be given directly via external input, or via a digital pulse converter card which converts high-speed pulse signals

into digital pulse signals before transmission, extending the maximum pulse reception frequency up to 5 MHz. To enable pulse mode,

set object 6060h to -4.

Open-Collector Input: max 200k Hz

Differential Input : max 500k Hz

CD200 Servo

Low-Speed Controler N1
Pulse P [ PULSE+30 —
Tnput w1 | PULSE-29 xlv
o> _ SIGN+[15 _
ross || SIGN- 114 x| ¥

Pulse input: max 5MHz

) Controler
High-Speed Lse . Pulse-to-Bus
Pulse Ph(:;\;vATQ EEBth:" Converter
Input i Card
[ HSIGNe P
rage B) |"  HSIGN- 3 CN3

(1) Pulse Command Source Selection

I
? Shield

In pulse mode control, the servo unit's pulse input formis selected via parameter Pr3.41 Pulse Mode (object 40100B), as shown below:

|

»

Pr3.41 Pulse Command Type Pulse Waveform
T17T2 T1T2
PULSE -
0 Pulse + Direction T3
SIGN
Forward Reverse
FECOLTL L
Cw
| o CPEOUTR
CCwW
Forward Reverse
Phase A leads Phase B by 90° Phase B leads Phase A by 90°
Quadrature Pulse Phase A B T N
2 T4
(4x frequency) Phase B[
T4 Forward Reverse
3 Two-channel After conversion to digital pulse signals via a two-channel unidirectional pulse
unidirectional pulse bus conversion card, the command is provided via communication
4 Four-channel bidirectional | After conversion to digital pulse signals via a four-channel bidirectional pulse
pulse bus conversion card, the command is provided via communication
5 Two-channel bidirectional | After conversion to digital pulse signals via a two-channel bidirectional pulse

pulse bus

conversion card, the command is provided via communication
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The command pulse input interface circuit is used to receive command pulse signals sent from the upper device to the drive. The output

of the upper device can be differential line driver output or open collector output. Its maximum input frequency and minimum pulse

width are shown in the table below:

Pulse Input

Maximum Single-channel

Minimum Pulse Width (pus)

Voltage Specification

Method Pulse Frequency (PPS) T1 T2 T3 T4 )
Differential Input 500k 1 1 2 0.5 5
Open Collector 200k 2.5 2.5 5 1.25 24

(2) Digital Pulse Input Extension Card

When selecting to configure a digital pulse extension card, set parameter Pr3.41 Pulse Mode to 3. Choose the corresponding model of

digital pulse bus converter card based on the upper computer's input pulse format. The converter card and servo drive can be networked

via Ethernet cable for communication; refer to Section 7.1 for networking methods. The extension card supports two pulse inputs

(quadrature or open collector). Networked drives can select any input pulse signal based on their address. One input pulse signal can

be extended to control multiple axes with the same motion trajectory. Each pulse input supports 3 DI digital signal inputs, which are

converted by the extension card and communicated to the drive's DI1-DI3 terminals. For detailed usage, please refer to the digital pulse

input extension card manual.

a. Pulse Open Collector Input Converter Card: For other wiring methods, refer to Section 4.3.1

External DC 24V

Controler

NPN

NPN

J

Pulse-to-Bus Converter

24V
j

CD200 Servo

-

Shield J7
é External OV

Pull-up
Signal
Enhang¢ement +P1 —
A -P1 :* ¥/
/ A
— +SN1‘ _
-SN1L g IR 22
/ L coMm

b. Pulse Differential Input Extension Card:

Differential Input

Controler

Pulse-to-Bus Converter

+P1

PULSE [
cw .
Phase A) /Tw:sled P?u \
i T

-P1

J

|
.
1

+SN1

SIGN
(ccw
Phase B)

T%isled Pair\ |

| T x K
1
fz??wrgl

-SNA1

L

.

COM

GND

]
Shield \i i/

£

== %r'

Simphoenix

Axis 0 Axis 2
% CN3 % CN3
i T
Axis 1 Axis 3
gﬁ CN3 gﬁ CN3
B )
%ﬂ ......
CD200 Servo
Axis 0 $h2
% CN3 % CN3
E) T
Axis 1 Axis 3
% CN3 75 CN3
k) Tk
éﬁ; ......
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(3) Related Objects

No.

Index H

Parameter Name

Setting/Help Information

Default Value

Unit | Type

Access

Validation

Pr3.10

250005

Serial Port 2 Baud Rate

Serial Port 2 is an RS485 bus
interface

57600

U32

RWS

Restart

Pr3.11

250008

Serial Port 2 Protocol

0: Proprietary protocol
1: Modbus RTU

U

RWS

Restart

Pr3.41

40100B

Pulse Mode

0: Pulse + Direction

1: CW +CCW

2: AB Phase Quadrature Pulse
3: Bus digital pulse

RWS

Immediate

Pr3.42

401085

High-speed Pulse Axis
Number

Single-drive Multi-axis Control
Axis Number Setting

RWS

Immediate

0: Correspond to the 1st pulse

input of the converter card

1: Correspond to the 2nd pulse
input of the converter card

2: Correspond to the 3rd pulse
input of the converter card

3: Correspond to the 4th pulse
input of the converter card

Serial Port 2 Data U8 RWS Restart

Transmission Format

Pr3.43 | 25000B : 1 Stop bit, No parity check 0 -
: 1 Stop bit, Odd parity check
: 1 Stop bit, Even parity check
: 2 Stop bits, No parity check
: 2 Stop bits, Odd parity check

: 2 Stop bits, Even parity check

U8 RWS Restart

S|l A LW N —= O

Serial Port 2 DIN : Not enabled 1: Enabled 0

Settings

Pr3.44 | 401088

8.3.2 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 uUl6 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
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 bitl12 of the status word
0: Wait for the current position command to complete before executing the new
) command
5 Immediate update ) o
1: Abort the currently executing command and execute the latest position
command
6 Position command type 0: Absolute position command, 1: Relative position command
7 Fault Reset Execute a fault reset when changing from 0—1. Other commands are invalid
when set to 1

— )
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Note: Bits 4, 5, 9:
Bit9 Bit5 Bit4 Description
0 0 0—1 After the current positioning is completed, start the next positioning
X 1 0—1 | Immediately start the next positioning
1 0 0—1 | Position to the current target position with the current profile velocity, then
start the next positioning
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: Position not reached, 1: Position reached
11 Internal soft limit status 0: Soft limit not triggered, 1: Soft limit triggered
0: Previous setpoint operation completed, the target position can be
12 New positilon command updated
reception status 1: Previous setpoint operation is in progress, the target position cannot be
updated
13 Position following error 0: No position deviation alarm, 1: Position deviation alarm
15 Homing completed 0: Homing not completed, 1: Homing completed
(2) Related Objects
Index Sub-index Name Access Type Validation Data Type
603Fh 00h Error Code RO Not changeable UINTI16
6040h 00h Control Word RW Real-time change 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 RW Real-time change UINT 32
window
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
607Dh O0lh Soft limit position 1 RW Real-time change INT 32
02h Soft limit position 2 RW Real-time change INT 32
607Eh 00h Command polarity RW Real-time change UINT 8
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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8.3.3 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 setto 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 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: Velocity not reached, 1: Velocity reached
11 | Internal soft limit status 0: Soft limit not triggered, 1: Soft limit triggered
12 Velocity information 0: Velocity is not 0, 1: Velocity is 0
(2) Related Objects
Index Sub-index Name Access Type Validation Data Type
603Fh 00h Error Code RO Not changeable UINT16
6040h 00h Control Word RW Real-time change UINTI16
6041h 00h State Word RO Not changeable UINT16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6064h 00h Actual Position RO Not changeable INT 32
606Ch 00h Velocity loop feedback RO Not changeable INT 32
606Dh 00h Velocity window RW Real-time change INT 16
606Eh 00h Velocity stable time window RW Real-time change INT 16
607Dh 01h Soft limit position 1 RW Real-time change INT 32
02h Soft limit position 2 RW Real-time change INT 32
607Eh 00h Command polarity RW Real-time change UINT 8
607Fh 00h Maximum profile velocity RW Real-time change UINT 32
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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8.3.4 Profile Torque Mode (PT)

In Profile Torque mode, the host controller sends the target torque 6071h to the servo drive. The servo drive itself plans the torque
command curve, and torque regulation is executed internally by the servo. When enabling Profile Torque mode, set object 6060h to 4.
(1) Control Description

Controlword 6040h and Statusword 6041h in PT mode are described as follows:

Index | Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO U16 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 setto 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
7 Fault Reset Execute a fault reset when changing from 0—1.
Other commands are invalid when set to 1

6041h 00h Statusword RO TxPDO ul6 0-65535

Bit Name Description

0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled

1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled

2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault

4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled

5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled

6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled

7 Warning 0: No warning, 1: With warning

9 Remote Control . . .O: Invalid,

1: Valid. When active, it indicates the Controlword has taken effect

(2) Related Objects

Index Sub-index Name Access Type Validation Data Type
4010h 6A Torque mode speed limit RW Real-time change UINT 32
603Fh 00h Error Code RO Not changeable UINT16
6040h 00h Control Word RW Real-time change UINT16
6041h 00h State Word RO Not changeable UINTI16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
606Ch 00h Velocity loop feedback RO Not changeable INT 32
6071h 00h Target Torque RW Real-time change INT 16
6072h 00h Maximum Torque RW Real-time change INT 16
6074h 00h Torque command RO Not changeable INT 16
6077h 00h Actual torque RO Not changeable INT 16
607Eh 00h Command polarity RW Real-time change UINT 8
6083h 00h Profile acceleration RW Real-time change UINT 32
6084h 00h Profile deceleration RW Real-time change UINT 32
60EOh 00h Positive torque limit RW Real-time change UINT 16
60E1h 00h Negative torque limit RW Real-time change UINT 16
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8.3.5 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 setto 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
6041h 00h Statusword RO TxPDO ule6 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has taken effect
10 Target Reached 0: 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 Bitl0 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 UINTI16
605Ah 00h Quick stop option RW Real-time change UINT 16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6065h 00h Position following error window RW Real-time change UINT 32
6066h 00h Position following error time window RW Real-time change UINT 32
6067h 00h In-position window RW Real-time change UINT 32
6068h 00h In-position time window RW Real-time change UINT 32
606Ch 00h Velocity loop feedback RO Not changeable INT 32
607Ch 00h Home Offset RW Real-time change INT 32
607Dh 0lh Soft limit position 1 RW Real-time change INT 32
02h Soft limit position 2 RW Real-time change INT 32
6098h 00h Homing mode RW Real-time change INT 32
01h Home Locate speed RW Real-time change UINT 32
6099h 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, CD200 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 athome 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 athome creep speed in the negative direction, continue
in the negative direction to find the nearest Z-phase signal as the home position, as shown in Motion Path 1.
If the deceleration point signal is active at startup, move at home creep speed in the negative direction. After encountering the
ON—OFF state 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-phase signal in the negative direction
as the home position, as shown in Motion Path 2.
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6098h=4
Mechanical origin: Motor Z signal
Deceleration point: Home switch

If thehome 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 athome 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.
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive direction.
After encountering the OFF—ON state of the home switch while running in the positive direction, decelerate and stop, then switch to
home creep speed and run in the negative direction. After encountering the ON—OFF state of the home switch while running at home
creep speed in the negative direction, continue in the negative direction to find the nearest Z-phase signal as the home position, as
shown in Motion Path 2.
If the home switch is active at startup, then run athome 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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«—Negative Direction Positive Direction—
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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 encountering the 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
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive direction.
After encountering the positive limit switch, decelerate and stop, then run at home locate speed in the negative direction. After
encountering the OFF—ON state of the home switch while running in the negative direction, decelerate, and search for the nearest Z-
phase signal at home creep speed as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive direction.
After encountering the OFF—ON state of the home switch while running in the positive direction, it switches to home creep speed and
runs in the positive direction. When running at home creep speed in the positive direction, after encountering the ON—OFF state of
the home switch, it decelerates and stops, then runs at home creep speed in the negative direction. After encountering the OFF—ON
state of the home switch while running in the negative direction, it continues searching for the nearest Z-phase signal in the positive
direction as the home position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, then switches to home creep speed and runs in the
negative direction. After encountering the OFF—ON state of the home switch while running at home creep speed in the negative
direction, it continues searching for the nearest Z-phasesignal in the negative direction as the home position, as shown in Motion Path3.
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6098h=10

Mechanical origin: Motor Z signal

Deceleration point: Home switch
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 athome creep speed in the positive direction, it continues searching for the nearest Z-phase signal in
the positive direction as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive direction.
After encountering the OFF—ON state of the home switch while running in the positive direction, it switches to home creep speed and
runs in the positive direction. After encountering the ON—OFF state of the home switch while running at home creep speed in the
positive direction, it continues searching for the nearest Z-phase signal in the positive direction as the home position, as shown in
Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. After encountering the ON—OFF state of
the home switch while running in the positive direction, it continues searching for the nearest Z-phase signal in the positive direction
as the home position, as shown in Motion Path 3.
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6098h=11

Mechanical origin: Motor Z signal

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. After encountering the OFF—ON state of the home switch, it switches to home creep speed and runs in
the positive direction. After encountering the ON—OFF state of the home switch while running at home creep speed in the positive
direction, it continues searching for the nearest Z-phase signal in the positive direction as the home position, as shown in Motion 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 speedand 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 runningathome creep speed in the negative direction,
after encountering the ON—OFF state of the home switch, it continues searching for the nearest Z-phase signal in the negative direction
as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the OFF—ON state of the home switch while running in the negative direction, it switches to home creep speed
and runs in the negative direction. When running at home creep speed in the negative direction, after encountering the ON—OFF state
of the home switch, it continues searching for the nearest Z-phase signal in the negative direction as the home position, as shown in
Motion Path 2.
If the home switch is active at startup, then run athome creep speed in the negative direction. After encountering the ON—OFF state
of'the 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
If the negative limit switch is inactive at startup, it runs athome 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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6098h=18

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.

Ifthe 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.
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,
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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.
«—Negative Direction Positive Direction—
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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 athome 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
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
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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.

O O

Starting Position

Homg Switch Positive Limit Switch

6098h:23 Motion Path 1

6099h-01h

Starting Position

Motion Path 2

6099h-02h

X

tarting;Position

Motion Path 3 T

Positive Limit Switch

Home Switch

Home Position

6098h=24

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive and the positive limit switch is inactive at startup, it runs at home locate speed in the positive direction.
After encountering the positive limit switch while running in the positive direction, it decelerates and stops, then runs at home locate
speed in the negative direction. After encountering the OFF—ON state of the home switch while running in the negative direction,
decelerate, then run at home creep speed in the negative direction. When running at home creep speed in the negative direction, after
encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the positive direction.
When running at home creep speed in the positive direction, upon encountering the OFF—ON state of the home switch, it decelerates
and stops, using the stopping position as the home position, as shown in Motion Path 1.
If the home switch is inactive and the positive limit switch is inactive at startup, it runs at home locate speed in the positive direction.
After encountering the OFF—ON state of the home switch while running in the positive direction, decelerate and stop, then switch to
home creep speed and run in the negative direction. When running at home creep speed in the negative direction, after encountering
the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the positive direction. When running
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.
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6098h=25

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive direction.
After encountering the positive limit switch while running in the positive direction, it decelerates and stops, then runs at home locate
speed in the negative direction. When running in the negative direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, then runs at home creep speed in the positive direction. When running at home creep speed in the positive
direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, then switches to home creep speed and
runs in the negative direction. When running in the negative direction, upon encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive direction.
When running in the positive direction, after encountering the OFF—ON state of the home switch, it decelerates, then switches to
home creep speed and continues running in the positive direction. When running at home creep speed in the positive direction, upon
encountering the ON—OFF state of the home switch, it decelerates and stops, then switches to home creep speed and runs in the
negative direction. When running in the negative direction, upon encountering the OFF—ON state of the home switch, it decelerates
and stops, using the stopping position as the home position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
upon encountering the ON—OFF state of the home switch, it decelerates and stops, then switches to home creep speed and runs in the
negative direction. When running in the negative direction, upon encountering the OFF—ON state of the home switch, it decelerates
and stops, using the stopping position as the home position, as shown in Motion Path 3.
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Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive direction.
After encountering the positive limit switch while running in the positive direction, it decelerates and stops, then runs at home locate
speed in the negative direction. When running in the negative direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, then runs at home creep speed in the positive direction. When running at home creep speed in the positive
direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home
position, as shown in Motion Path 1.
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, using the stopping position as the home position, as
shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position,
as shown in Motion Path 3.
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|: «—Negative Direction Positive Direction— i|

Home Switch | Positive | imit Switch

Motion Path 1

Starting Position

6098h=26 G

Starting Position

6099n-01h Motion Path2 |
6099h-02h

Starting Position

Motion Path 3 — 1

Positive Limit Switch

Home Switch

Home Position

6098h=27

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it
decelerates, then runs at home creep speed and continues running in the positive direction. When running at home creep speed in the
positive direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as
the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
When running in the negative direction, after encountering the OFF—ON state of the home switch, it decelerates and stops, then
switches to home creep speed and runs in the positive direction. When running at home creep speed in the positive direction, upon
encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position, as
shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position,
as shown in Motion Path 3.
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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
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.
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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 athome 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.
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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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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.
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Mechanical origin: Current position
Deceleration point: None
After triggering homing, the current position is set as the home position.
«—Negative Direction Positive Direction—
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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=-20
Mechanical origin: Motor Z signal

Deceleration point: None
After triggering homing, it runs at home creep speed (6099h-02h) in the negative direction. After hitting the negative mechanical limit,

when the motor speed is 0 and the current is greater than "Origin Finding Current (6099h-04h)", it switches to the positive direction

and runs at the offset positioning speed (6099h-07h), searching for the nearest Z-phase signal as the home position.
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Mechanical origin: Motor Z signal
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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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8.3.6 Cyclic Synchronous Position Mode (CSP)

In Cyclic Synchronous Position mode, the host computer controller completes position command planning and then periodically sends

the planned target position 607Ah to the servo drive. Position, velocity, and torque control are completed internally by the servo drive.

To enable Cyclic Synchronous Position mode, set object 6060h to 8.

(1) Control Description
Controlword 6040h and Statusword 6041h in CSP mode are described as follows:

Index | Sub-index | Name/Description Access PDO Mapping | Data Type Ranges
6040h 00h Controlword RW RxPDO uUle 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 U16 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has
taken effect
10 Target Reached 0: Position not reached, 1: Position reached
11 Internal soft limit status 0: Soft limit not triggered, 1: Soft limit triggered
12 Slave Following Command 0: Target position not followed, 1: Target position followed already
13 Following Position Error Alarm 0: No position deviation alarm, 1: Position deviation alarm
15 Homing completed 0: Homing not completed, 1: Homing completed
(2) Related Objects
Index Sub-index Name Access Type Validation Data Type
603Fh 00h Error Code RO Not changeable UINT16
6040h 00h Control Word RW Real-time change 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
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
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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
(3) Recommended Configuration
RPDO TPDO Description

6040h: Control word 6041h: Status word Required

607Ah: Target position 6064h: Position actual value Required

6060h: Modes of operation 6061h: Modes of operation display Optional

8.3.7 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 ulé6 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
7 Fault Reset Execute a fault reset when changing from 0—1. Other commands are invalid
when set to 1
6041h 00h Statusword RO TxPDO 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. When active, it indicates the Controlword has
taken effect
11 Internal soft limit status 0: Soft limit not triggered, 1: Soft limit triggered
12 Slave Following Command | 0: Target velocity not followed, 1: Target velocity followed already
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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 UINTI16
605Ah 00h Quick stop option RW Real-time change UINT 16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6064h 00h Actual Position RO Not changeable INT 32
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
60B1h 00h Velocity Offset RW Real-time change INT 32
60B2h 00h Torque Offset RW Real-time change INT 16
60EOh 00h Positive torque limit RW Real-time change UINT 16
60E1h 00h Negative torque limit RW Real-time change UINT 16
60FFh 00h Target Speed RW Real-time change INT 32

(3) Recommended Configuration

RPDO TPDO Description
6040h: Control word 6041h: Status word Required
60FFh: Target velocity Required
6060h: Modes of operation 6061h: Modes of operation display Optional

6064h: Position actual value Optional
606Ch: Velocity actual value Optional

8.3.3 Cyclic Synchronous Torque Mode (CST)

In Cyclic Synchronous Torque mode, the host computer controller periodically and synchronously sends the calculated target torque
6071hto the servo drive. Torque regulation is performed internally by the servo. To enable Cyclic Synchronous Torquemode, set object
6060h to 10.

(1) Control Description

Controlword 6040h and Statusword 6041h in CST mode are described as follows:

Index | Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO 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
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6041h 00h Statusword RO TxPDO ule6 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has
taken effect
12 Slave Following 0: Target torque not followed, 1: Target torque followed already
Command
(2) Related Objects
Index | Sub-index Name Access Type Validation Data Type
4010h 6A Torque mode speed limit RW Real-time change UINT 32
603Fh 00h Error Code RO Not changeable UINT16
6040h 00h Control Word RW Real-time change UINTI16
6041h 00h State Word RO Not changeable 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 RwW Real-time change UINT 32
60EOh 00h Positive torque limit RW Real-time change UINT 16
60E1h 00h Negative torque limit RW Real-time change UINT 16
(3) Recommended Configuration
RPDO TPDO Description
6040h: Control word 6041h: Status word Required
6071h: Target torque Required
6060h: Modes of operation 6061h: Modes of operation display Optional
6064h: Position actual value Optional
606Ch: Velocity actual value Optional
6077h: Torque actual value Optional
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8.4 Application Functions

8.4.1 Probe Function

The probe function, also known as position latching, is a feature where the servo drive records the position information at the moment

an externally specified DI signal ormotor Z signal changes, andstores itin designated registers. The CD200 supports 2 probe functions.

(1) Control Description

Related settings for the probe function are done via object (60B8h). The meaning of each bit is shown in the table below:

Bit

Description

ReMarks

Probe 1 Enable:
0: Probe 1 not enabled
1: Probe 1 enabled

Probe 1 Trigger Mode:

0: Single trigger, only when the trigger signal is active for the first

time

1: Continuous trigger

Probe 1 Trigger Signal Selection:
0: DI input signal

1: Motor encoder Z signal

Reserved

Probe 1 Rising Edge Enable:
0: Do not use Probe 1 rising edge latch
1: Use Probe 1 rising edge latch

Probe 1 Falling Edge Enable:
0: Do not use Probe 1 falling edge latch
1: Use Probe 1 falling edge latch

6-7

Reserved

bit0-bit5: Probe 1 related settings
* When using DI as the probe trigger signal, the DI
source cannot be changed after the probe is enabled.
* For absolute encoders, the Z signal refers to the zero
point of the motor's single-turn position feedback.

¢ When bit0/bit8 transitions from "0—1", position
information is latched according to the setting of
(bit1-bitS)/(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-bitl3: 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: Probe 1 not enabled
1: Probe 1 enabled.

Probe 1 Rising Edge Trigger Data Valid:
0: Rising edge trigger data invalid
1: Rising edge trigger data valid

Probe 1 Falling Edge Trigger Data Valid:
0: Falling edge trigger data invalid
1: Falling edge trigger data valid

Reserved

bit0-bit2: Probe 1 Running Status

Probe 2 Enable:
0: Probe 2 not enabled
1: Probe 2 enabled

Probe 2 Rising Edge Trigger Data Valid:
0: Rising edge trigger data invalid
1: Rising edge trigger data valid

10

Probe 2 Falling Edge Trigger Data Valid:
0: Falling edge trigger data invalid
1: Falling edge trigger data valid

11-15

Reserved

Bit8-bit10: Probe 2 Running Status

(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 01h 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

CD200 supports traditional hardware limit functions: the extreme position is given by an external DI signal, connecting the external
limit switch signal to the servo drive's CN1 interface (default DI3 for positive limit, D14 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)
e 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. CD200 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
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8.4.4 Virtual Braking Function

When the motor's torque and speed directions are opposite, energy is fed back from the motor to the drive, causing the bus voltage to
rise. When it rises to the braking point, energy needs to be dissipated through a brakingresistor or the virtual braking function to prevent
further bus voltage increase, otherwise it may trigger an overvoltage alarm or even damage the servo drive. Taking the motor running

from 3000rpm to standstill at no load as an example, the motor speed curve is as follows:

Motor Speed 4
3000rpm

Motor Reducer

Energy Regeneration
—p!

Energy Regeneratio : : )
Motor Reducer . 1 Time t

1 1

T +—p
1 1
1 [}
1 1
-3000rpm . |
< >
- . . . . i

Motor Reciprocating Motion Period T

For drives experiencing overvoltage alarms, if the load is not heavy, virtual braking function can be considered first. The braking
current should be gradually increased until the overvoltage alarm disappears. Using the virtual braking function eliminates the need for

an external braking resistor, saving costs.

X 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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8.4.5 Frequency Division Output

Encoder frequency division output is when the servo drive internally processes the feedback encoder position pulses and outputs them

in the form of A/B phase quadrature pulses, to be used as position feedback in the upper device.

For details on frequency division output wiring, please refer to Section 4.3.5 Encoder Frequency Division Output.

Frequency Division Output Parameter Settings

No. Index Parameter Setting/Help Information Default Value | Unit | Type | Validation
Pr3.38 | 40105B | Encoder Frequency | Number of A/B phase single-tum 10000 edge U32 Restart
Division Resolution | pulses for frequency division output,
usually should not be set above 10000
Pr3.39 | 401079 | Frequency Division | Width of the frequency division output 50 edge Ul6 Restart
Output Z Pulse Z pulse signal (number of edge
Width signals)
a. Encoder Frequency Division Resolution

Internally, the servo drive processes the number of pulses per turn from the encoder, and after frequency division, outputs the value of

the number of pulse edges to the A/B phases.

Output Example:

When Pr3.38 is set to 40, for one turn of the motor, phase A and phase B each output 10 pulse signals, and the number of pulse edge

signals is 40, as shown below:

1
Phase ﬂ

|
Phase B | |
|
|

b.

2

A/B Phase Pulse Count:10

3 4 5

6 7 8

9

10

Pr3. 38 40
(Edge Signal Count)

Frequency Division OQutput Z Pulse Width

The frequency division output Z-phase pulse is a benchmark signal generated once per motor turn, used to determine the zero

position or identify a position. CD200 provides an adjustable Z-pulse output width function, used to broaden the encoder Z signal to

meetdifferentupper computer application requirements. The Z-pulse width setting value is the number ofincluded edge signals starting

from the rising edge of phase A. When set to 5, it is as follows:

Pr3.39 5
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Chapter 9 Parameters

9.1 Panel Parameters

ReMarks:

R

The first parameter Prx.00 of all panel parameter groups corresponds to the storage function
Indices are all represented in hexadecimal
The "Mark" column RW indicates Read/Write, RO indicates Read-Only, and RWS indicates Read/Write and Save
The second row of the "Mark" column indicates the parameter type. The letter 'U' indicates unsigned, the letter T
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
No. Index H | Parameter Name Setting/Help Information Default Value Unit Type Access Validatio
Pr1.00 101001 Storage Return value 2: indicates storage task is being executed 0 U32 RW Immediate
Write 1: Store changed modules HEX
Write 0x786D68: Store checksum data
Write 0x786D6872: Initialize and store checksum data
Write 22: Restore entire machine to factory settings
Write 3: Restore I/O and communication modules to factory
settings
Write 4: Reset axis 1 control and motor parameters
Write 8: Reset axis 1 motor parameters
Write 12: Clear fault records
Pr1.01 402001 Position Loop Correspond to position loop response capability 764 0.01Hz ulé6 RW Immediate
Bandwidth 0 Please refer to the "Adjustment" section for setting method
Pr1.02 402401 Speed Loop Correspond to speed loop response capability Determined by U32 RWS Immediate
Proportional Gain0 | Please refer to the "Adjustment” section for settingmethod | motorparameters
Pr1.03 402501 Speed Loop Integral | Correspond to speed loop steady-state following capability Determined by ule6 RWS Immediate
Gain 0 Please refer to the "Adjustment" section for setting method | motorparameters
Pr1.04 401028 Current Loop Correspond to current loop response capability Determined by ulé6 RWS Immediate
Proportional Gain | This parameter is automatically calculated based on motor | mMotor parameters
parameters by default
It can be manually adjusted when using custom motors
For manual adjustment, Pr1.06 needs to be enabled
Pr1.05 401027 Current Loop Correspond to currentloop steady-state following capability Determined by ulé6 RWS Immediate
Integral Gain This parameter is automatically calculated based on motor | Mmotorparameters
parameters by default
It can be manually adjusted when using custom motors
For manual adjustment, Pr1.06 needs to be enabled
Pr1.06 401026 Current Loop PI 0: Automatically calculate current loop PI parameters after 0 uUs RWS Restart
Auto Calculation | each power-up
1: Use manually set current loop PI parameters
Pr1.07 40102C | PositionCommand | Correspondto position command low-pass filter coefficient 1 62.5us ulé6 RWS Immediate
Low-Pass Filter Largersetting value means stronger filtering, greater lag
Setting value -1 is the actual filtering coefficient
1-20000
Pr1.08 40102D | PositionCommand | Correspond to position command moving average filter 1 62.5us Ul6 RWS Immediate
Smoothing Filter | coefficient
Largersetting value means stronger filtering, greater lag
Setting value -1 is the actual filtering coefficient
1-2048
Pr1.09 40101D Speed Feedback Set the bandwidth of the speed feedback filter 300 Hz ule6 RWS Immediate
Filter Bandwidth | Larger setting value means weaker filtering, smaller lag
Reasonable setting can reduce noise
Too small a setting may affect loop stability
10-2000
Pr1.10 40101C Torque Filter Set the bandwidth of the current command filter 418 Hz ul6 RWS Immediate
Bandwidth Larger setting value means weaker filtering, smaller lag
Reasonable setting can eliminate noise and resonance
Too small a setting may affect loop stability
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: If encoder resolution exceeds 65536, setting to 2 has
the same effect as setting to 1

= > //
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Pr1.12 401024 | Torque Filter Order | 0: First-order low-pass 1 Us RWS Immediate
1: Second-order low-pass
Prl.13 606500 | Position following | One ofthe detection conditions for position following alam, 50000 PUL u32 RWS Immediate
error window used with 606600
Trigger position following alarm detection when position
error exceeds this setting
Prl.14 606600 | PositionFollowing | One ofthe detectionconditions for position following alamm 10 ms ule6 RWS Immediate
Error Time Window | Used with 606500
Triggeralarm when position error exceeds the setting value
0f 6065 and persists for this time window
Prl.15 606700 | In-position Window | One ofthe detection conditions for in-position detection 10 PUL u32 RWS Immediate
Used with 606800
Prl.16 606800 In-position time One ofthe detection conditions for in-position detection 15 ms ule6 RWS Immediate
window Used with 606700
Prl.17 40101F Velocity Setting velocity feedforward canimprove dynamic tracking 0 %00 ule RWS Immediate
Feedforward performance
Permille Note: Setting value / 1024 corresponds to true permille
Pr1.18 401020 Velocity Filters velocity information in the position command 100 Hz ule6 RWS Immediate
Feedforward Filter | 2000
Bandwidth
Prl.19 40104C Gain Switching 0: Do not use automatic gain switching 0 U8 RWS Immediate
Mode If "Gain Select" is configured for the input function, the gain
group corresponding to the "Gain Select" function is used.
Otherwise, ifrigidity levelis used, therigidity gain group is
selected; otherwise, gain group 0 is selected
1: Switch gain to the group corresponding to 40104D when
speed is 0
2: In position mode, when position error is less than the
value corresponding to 401075, and the position command
is unchanged, switch gain to the group corresponding to
40104D. For non-position modes, use gain group 0 or the
rigidity gain group
Pr1.20 40104D Gain Switching Set the gain group number selected when automatic gain Us 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
Pr1.25 402402 Speed Loop Reference Speed Loop Proportional Gain 0
Proportional Gain 1
Prl.26 402403 Speed Loop Reference Speed Loop Proportional Gain 0
Proportional Gain2
Pr1.27 402404 Speed Loop Reference Speed Loop Proportional Gain 0
Proportional Gain3
Pr1.28 402502 | Speed LoopIntegrnl | Reference Speed Loop Integral Gain 0
Gain 1
Pr1.29 402503 Speed LoopIntegral | Reference Speed Loop Integral Gain 0
Gain 2
Pr1.30 402504 Speed LoopIntegral | 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 ule6 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 | Setting torque feedforward can improve dynamic tracking 0 %00 uleé RWS Immediate
Permille performance
Torque feedforward setting assumes correct inertia ratio
Note: Setting value / 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
Pr1.37 401016 Speed Mode 0: Speed command originates from the profile generator 0 ug RWS Immediate
Command Source | (operating mode 3) or immediate speed command source
(operating mode -3)
1: Speed command originates from analog input
2: Speed command originates from pulse frequency
4: Speed command originates from Pr1.55(40109B)
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Pr1.38 401064 Vibration Bit0-1: 0 does not enable vibration suppression function 0 ule6 RWS Immediate
SuppressionSetting | | Enable vibration filter A HEX
2 Enable vibration filter B
3 Enable vibration filter A+B
Pr1.39 401065 Vibration Set frequency of vibration filter A 100 0.1Hz ulé6 RWS Immediate
Suppression 10-1000
Frequency A
Pr1.40 401066 Vibration Set intensity of vibration filter A 10 ul6 RWS Immediate
Suppression 1-30
Intensity A
Pr1.41 401067 Vibration Reference Group A 100 0.1Hz ulé6 RWS Immediate
Suppression
Frequency B
Pr1.42 401068 Vibration Reference Group A 10 ule6 RWS Immediate
Suppression
Intensity B
Pr1.43 40101E Integral Limit 0 Reference Integral Limit 1
Pr1.44 401076 Startup Accelerate motor from 0 speed 0 Internal | U16 RWS Immediate
Compensation Validation in position mode Unit
Current
Prl.45 401077 Startup Constant time for startup compensation current, which will 15 ms U8 RWS Immediate
Compensation Time | gradually decay to 0 later
Prl.46 40105F Forward Friction This compensation current can be set to accelerate motor 0 0.1A 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
Prl1.48 401061 Real-timeFunction | Bit0: Enable online load detection 1 ug RWS Immediate
Settings Bitl: Enable friction compensation HEX
Bit2: Friction compensation source, 0 from 40105F and
401060, 1 from online detected value
Bit3: Enable online gain adjustment, and adjust gain based
on online measured inertia and user-selected rigidity level
Pr1.49 401062 | Forward Maximum | Limitthe maximum forward friction current detected online 10 0.1A U8 RWS Restart
Friction Current
Pr1.50 401063 Reverse Maximum | Limitthe maximumreverse friction current detected online 10 0.1A Us RWS Restart
Friction Current
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
Prl.52 242213 Pulse command Setting format is hexadecimal 0xAB. 00 us RWS Immediate
hardware filtering | B represents the filter value, settable from 0 to F.
A represents the division value, settable from 0 to 3. HEX
With the same filter value, a larger division value results in
stronger filtering
Pr1.53 401099 Multi-turn cycle Set the usage method of the absolute encoder. 0 us RWS Restart
function 0: Used in absolute system (absolute mode).
2: Used in absolute system (absolute mode), but allows
arbitrary setting of the multi-turn count upper limit and
ignores multi-turn countoverflow (infinite rotation absolute
mode).
Pr1.54 40109A Multi-turn cycle Set the upper limit of absolute multi-turn data in infinite 50 round ule RWS Restart
maximum value rotation absolute mode. If the multi-turn data exceeds this
set value, it will reset to zero; conversely, when reversing at
0, it will become the set value of this parameter.
Pr1.55 40109B | Speed command in | When the operating mode is 3 (speed mode) and the 0 rpm 116 RWS Immediate
velocity mode Pr1.37=4 , this is the speed command set value.
Pr1.57 401044 | Pulseoverclocking | Input pulse frequency comparison point; if exceeded, an 1000 KHz u1e6 RWS Immediate
alarm will be triggered.
Pr1.58 40109E CAN disable 0: Enable CAN; other values: disable CAN 255 ug RWS Immediate
Prl.59 401097 Pulse speed The larger the value, the lower the filter bandwidth 10 ule RWS Immediate
command filter
coefficient
Prl1.60 401069 | Enable torque speed 1 us RWS Immediate
limiting
Pr1.61 40106A Speed limit in 3000 rpm uie RWS Immediate
torque mode
Prl.62 40106B Torque mode u1e RWS Immediate
compensation
current limit
Pr1.63 40106C Torque speed 100 ule RWS Immediate
proportional gain
Prl.64 40106D Torque speed 1 ule RWS Immediate

integral gain
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Pr1.65 401098 Gravity integral Used to counteract vertical axis gravity 0 Ap 18 RWS Immediate
compensation
current
Prl.66 4010AF Gear expansion Used for gear ratio switching. 1 ule RWS Immediate
coefficient
numerator
Pr1.67 4010B0 Gear expansion Used for gear ratio switching. 1 ule RWS Immediate
coefficient
denominator
9.1.2 F002 Group (Motor Parameter Group) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access | Validation
Pr2.00 101001 Storage Refer to Pr1.00
Pr2.01 310019 Current Motor Model Display the currently connected motor model 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 uleé 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 2000 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 Ul16 RWS Restart
and back EMF
Pr2.08 47FE07 Torque Coefficient Describe the relationship between current 0.01Nm/A ul6 RWS Restart
(RMS) and torque
Pr2.09 47FE08 Motor Inductance Line-to-line inductance 0.1lmH Ul6 RWS Restart
Pr2.10 47FE09 Motor Overload Time Motor's continuous operating time slightly s uUl6 RWS Restart
above rated current
Pr2.11 47FEOA Motor Pole Pair Number | Number of magnetic pole pairs in the motor ul6 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 Uleé 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 U8 RWS Restart
communication protocol
Pr2.16 47FEQF 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
Pr2.18 47FEl1 Single-turn Resolution Encoder position resolution within one inc U32 RWS Restart
revolution
Pr2.19 47FE12 Encoder Type Currently only support type 1 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 Ul6 RWS Restart
Set to 0 if no brake
Pr2.22 47FELS5 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 Ul6 RWS Immediate
When Brake IDisnot 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 turns 1 r u32 RWS Immediate
Refer to "Motion Equivalent Setting"
Pr3.02 609102 Gear Output Turns Gear output shaft rotation tums 1 r u32 RWS Immediate
Refer to "Motion Equivalent Setting"
Pr3.03 609201 Feed Number of commands issued by the controller 10000 PUL u32 RWS Immediate
Refer to "Motion Equivalent Setting"
Pr3.04 | 609202 Rotations of Shaft "Fee" corresponds to the number ofrotations ofthe gear 1 r u32 RWS Immediate
output shaft
Refer to "Motion Equivalent Setting"
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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 can set the ID to 127
to connect to drives with unknown communication IDs
from 1 to 126
Pr3.07 401031 Operating Mode at Set the drive's default operating mode at power-up 1 S8 RWS Restart
Power-up
Pr3.08 250004 Serial Port 1 Baud Rate | Serial port 1 isthe drive's debug port, use a 485 interface. 256000 U32 RWS Restart
Baud rate cannot be changed arbitrarily
Support 128000, 256000, 512000
Pr3.09 | 25000E | Temporary Baud Rate | When decide to use anon-default baud rate, first set the 1 U8 RW Immediate
temporary baud rate code, if communication is nommal
then execute Serial Port 1 baud rate modification
Pr3.10 [ 250005 Serial Port 2 Baud Rate | Serial Port 2 is an RS485 bus interface 57600 U32 RWS Restart
Pr3.11 250008 Serial Port 2 Protocol | 0: Proprietary protocol 1: Modbus RTU 1 U8 RWS Restart
Pr3.12 | 25000D CAN Baud Rate CAN bus baud rate setting U8 RWS Restart
Pr3.13 | 250010 | Manufacturer Password | Fordrive factory configuration use U32 WO Immediate
Pr3.14 | 242105 User Password Protect application data. When user password protection 0 Ul6 RWS Immediate
isnot released, application datacannotread or write, user
password returns 9527, otherwise returns 0
Pr3.15 300103 Relay Control Delay | Manufacturer Parameters 120 ms uUlé6 RWS Immediate
Pr3.16 | 401012 Encoder Multi-turn Validation when the encoder is a multi-turn absolute 0 uUs RWS Restart
Disable encoder
0: Position feedback is multi-turn absolute
1: Disable multi-turn data, position feedback is single-
turn
Pr3.17 | 401013 Auto Enable 0: Do not auto-enable 0 U8 RWS Restart
1: Auto-enable at power-up
2: Automatically execute enable after each fault reset
Pr3.18 | 401014 Auto Fault Reset 0: Do not auto-reset fault 0 U8 RWS Immediate
1: Automatically clear after a certain time after fault
occurs
Pr3.19 [ 401015 Fault Reset Time Validation when auto fault reset is enabled 5000 ms Ul6 RWS Immediate
Pr3.20 | 40102B Auto Run Position 0: Do not auto-run position table 0 U8 RWS Immediate
Table >=]: Auto-run position table at power-up
2: Auto-run position table after fault reset
3: Automatically execute position table afterre-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 1: Use 0/1 U8 RWS Immediate
resistor Used by defaultifan internal braking resistor is present
Pr3.23 242102 Braking Resistor External braking resistor resistance 20 Q U8 RWS Immediate
Resistance
Pr3.24 | 242103 Braking Resistor External braking resistor overload time 15 s U8 RWS Immediate
Overload Time 1-255
Pr3.25 | 242104 | BrakingResistorRated | External braking resistor power 100 w ule6 RWS Immediate
Power
Pr3.26 | 210007 Braking Voltage Trigger voltage to open the braking circuit 0.1v ulé6 RWS Immediate
Manufacturer Parameters
Pr3.27 | 210008 Braking Release Trigger voltage to close the braking circuit 0.1v ulé6 RWS Immediate
Voltage Manufacturer Parameters
Pr3.28 401057 Current Comparison When this object is 0, the current comparison function is 0 0.1A S16 RWS Restart
Value A inactive
Pr3.29 401058 Current Comparison 0: Compare actual current value 0 U8 RWS Immediate
Rule 1: Compare absolute current value
Pr3.30 [ 401059 Current Comparison Time window required for current comparison output 50 ms uleé 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 uUl6 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 [ 0: Do not enable 1: Enable 0 U8 RWS Immediate
Pr3.35 | 607D01 Soft limit position 1 Correspond to the soft limit negative position 0 PUL S32 RWS Immediate
Pr3.36 [ 607D02 Soft limit position 2 Correspond to the soft limit positive position 0 PUL S32 RWS Immediate
Pr3.37 | 401078 Locked Rotor Current | Stall Detection Threshold Hardware 0.1A ule6 RWS Restart
limited
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Pr3.38 | 40105B Pulse Regeneration Quantity of quadrature pulseregeneration per revolution 10000 edge u32 RWS Restart
Quantity
Pr3.39 | 401079 Regeneration Index Width of the pulse regeneration index signal 50 edge ulé6 RWS Restart
Width
Pr3.40 | 242108 Dynamic Braking 0: Continuously enable relay after enabling 0 U8 RWS Immediate
Mode 1: Relay controlled by enable state
2: Automatically enable relay after power-up
Pr3.41 40100B Pulse mode 0:Pulse + direction 0 - us RWS Immediate
1:CW +CCW
2:AB phase quadrature pulse
3:Two-channel unidirectional pulse bus
4:Four-channel bidirectional pulse bus
5:Two-channel bidirectional pulse bus with analog
Pr3.42 401085 High-speed pulse axis | One-Drive-Multi-Axis Control Axis Number Setting 0 - us RWS Immediate
number 0:Corresponds to the 1st pulse input of the conversion
card
1:Corresponds to the 2nd pulse input of the conversion
card
2:Corresponds to the 3rd pulse input of the conversion
card
3:Corresponds to the 4th pulse input of the conversion
card
Pr3.43 | 25000B Serial port 2 data 0: Stop bit 1, no parity 0 - us RWS Restart
Transmission format 1: Stop bit 1, odd parity
2: Stop bit 1, even parity
3: Stop bit 2, no parity
4: Stop bit 2, odd parity
5: Stop bit 2, even parity
Pr3.44 401088 Enable pulse bus DIN | 0: Disable 0 - us RWS Restart
1: Enable
Pr3.45 250006 | port 1 communication | Serial Port 1 Communication Protocol 0 us RWS Restart
protocol Manufacturer protocol
Pr3.46 401004 Speed pulse frequency | Speed Pulse Frequency Coefficient 100 rpm/kHz 116 RWS Immediate
coefficient rpm/kHz
Pr3.47 242106 Virtual braking 0: Virtual braking function disabled 0 us RWS Restart
function Non-zero: Virtual braking function enabled
Note: This function canbe enabled whena slight braking
capability is required.
Pr3.48 242107 | Virtual braking current 0 0.1A us RWS Restart
Pr3.49 605A00 | Emergency stop option | Emergency Stop Options 0 116 RWS Immediate
0: Drive disable (free stop)
1: Decelerate using RAMPO (6084), then disable
2: Decelerate using RAMP1 (6085), then disable
3, 4: Decelerate with maximum current limit, then
disable
5, 9: Decelerate using RAMPO (6084) and maintain
emergency stop
6, 10: Decelerate using RAMP1 (6085) and maintain
emergency stop
7, 8: Decelerate with maximum current limit and
maintain emergency stop
11, 13: Decelerate with maximum current limit and
maintain emergency stop
12: Decelerate with maximum current limit, clear
integral, and maintain emergency stop
14: Decelerate using RAMPO (6084) and remain in
SWITCHED_ON state
15: Decelerate using RAMPO (6084) and remain in
READY_TO_SWITCH_ON state
Pr3.50 605B00 Shutdown option 0: Free stop 0 116 RWS Immediate
1: Decelerate to 0 and remain in
READY _TO_SWITCH_ON (ready2on)
Pr3.51 | 605C00 Disable option 0: Free stop 0 116 RWS Immediate
1: Decelerate to 0 and remain in SWITCHED ON
Pr3.52 608300 Profile acceleration 1000000 PUL/ss u32 RWS Immediate
Pr3.53 608400 Profile deceleration 1000000 PUL/ss U32 RWS Immediate
Pr3.54 608500 Emergency stop 20000000 PUL/ss u32 RWS Immediate
deceleration
Pr3.55 607F00 Maximum profile 600000 PUL/s u32 RWS Immediate
velocity
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Pr3.56 | 608000 Maximum speed 3500 rpm u32 RWS | Immediate
command (rpm)
Pr3.57 608100 Profile velocity 50000 PUL/s u32 RWS Immediate
Pr3.58 | 607A00 Target position 0 PUL 132 RWS Immediate
Pr3.59 607100 Target torque 0 %o 116 RWS Immediate
Pr3.60 607200 Maximum torque 3000 %o 116 RWS Immediate
Pr3.61 40109D | Home switch position | Setting is referenced to position 6064h. 0 PUL 132 RWS Immediate
Pr3.62 | 40107A PWM frequency 0:Cannot switch (PWM frequency control mode 1 us RWS Restart
Switch enableode disabled)
1: Can switch PWM frequency control mode (enabled)
9.1.4 FO04 Group (Input Pin Configuration) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value | Unit | Type Access | Validation

Pr4.00 101001 Storage Refer to Pr1.00
Pr4.01 240001 DIN1 Action Mode 0: Low level 1: High level 1 U8 RWS Immediate

2: Rising edge 3: Falling edge
Pr4.02 240002 DIN2 Action Mode Same as above 2 U8 RWS Immediate
Pr4.03 240003 DIN3 Action Mode Same as above 1
Pr4.04 240004 DIN4 Action Mode Same as above 1 U8 RWS Immediate
Pr4.05 240005 DIN5 Action Mode Same as above 1
Pr4.06 240006 DING6 Action Mode Same as above 1 U8 RWS Immediate
Pr4.07 240007 DIN7 Action Mode Same as above 1
Pr4.08 240008 DINS Action Mode Same as above 1 U8 RWS | Immediate
Pr4.09 240101 DIN1 Filter Coefficient | Apply a low-pass filter to the DIN pins 100 ms Ul6 RWS | Immediate
Pr4.10 240102 | DIN2 Filter Coefficient | Apply a low-pass filter to the DIN pins 100 ms Ul6 RWS [ Immediate
Pr4.11 240103 | DIN3 Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms Ul6 RWS [ Immediate
Pr4.12 240104 | DIN4 Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms Ul6 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 uleé RWS Immediate
Pr4.17 240201 DIN1 Function Index 0: No function 1:Enable 1 U8 RWS Immediate

2:Reset 3:Index 0

4: Index 1 5: Index 2

6: Index 3 7: Index 4

8: Mode Index 0 9: Mode Index 1

10: Gain Index 0 11: Gain Index 1

12: Integral Clear 13: Positive Limit Switch

14: Negative 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: Pulse gear 25: Activate Position

Table

26: Interrupt Position 27: Pause Position Table

Table

28: Probe 1 29: Probe 2

30: Full/half closed-loop | 31: Pulse input inhibit

switching
Pr4.18 240202 DIN2 Function Index Same as above 2 U8 RWS | Immediate
Pr4.19 240203 DIN3 Function Index Same as above 3 U8 RWS | Immediate
Pr4.20 240204 DIN4 Function Index Same as above 4 U8 RWS | Immediate
Pr4.21 240205 DINS Function Index Same as above 5 U8 RWS | Immediate
Pr4.22 240206 DING6 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 DINS8 Function Index Same as above 18 U8 RWS Immediate
Pr4.25 240301 DIN1 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.26 240302 DIN2 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS [ Immediate
Pr4.27 240303 DIN3 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS [ Immediate
Pr4.28 240304 DIN4 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS [ Immediate
Pr4.29 240305 DINS Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS [ Immediate
Pr4.30 240306 DING Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS [ Immediate
Pr4.31 240307 DIN7 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.32 240308 DINS Polarity 0: Negative polarity 1: Positive polarity 1 Us RWS Immediate
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Pr4.33 40107D | Hybrid deviation clear . . 0 ule RWS | Immediate
setting Set internal encoder multi-turn count
Pr4.34 401018 Full closed-loop Full closed-loop encoder baud rate 0 us RWS Immediate
encoder baud rate
Pr4.35 401081 E | divisi Default is 0, which equals the encoder resolution 0 u32 RWS Immediate
Xtrelll?r?ler;tvcjrsmn automatically identified by the current drive
(17-bit=131072,23-bit =8388608)
Pr4.36 401082 External division Numberofexternal encoder pulses perrevolution of'the 10000 u32 RWS Immediate
denominator servo motor; takes effect after saving and restarting.
Prd.37 401080 Maximum hybrid 16000 PUL u32 RWS Immediate
deviation
Prd4 .38 40107F Hybr]d filter coefficient 1 uie RWS Immediate
Pr4.39 40107E Hybrid gain offset Correction for hybrid gai 0 116 RWS Immediate
Pr4.40 40107B . 0: Do not use Z signal 1 us RWS Immediate
Full closed-loop index LU iodic 7 sienal Iv low level
signal mode : Use periodic Z signal, mostly low leve
2: Use periodic Z signal, mostly high level
Pr4 .41 40107C Full closed-loop 0 F d: 'R 0 us RWS Immediate
counting direction - Forward, - heverse
Pr4.42 401019 Full closed-loop . 10000 u32 RWS Immediate
- Full closed-loop encoder resolution
encoder resolution
Pr4.43 20003B Full closed-loop Z 132 RO
forward rising edge
position low
Pr4.44 20003D Full closed-loop Z 132 RO
reverse rising edge
position low
Pr4 .45 20003A Full closed-loop 132 RO
position low 32 bits
Pr4.46 401017 0:Disable full closed-loop function; us RWS Immediate
Full closed-loop . .
1:Enable full closed-loop function.
encoder model . .
Takes effect after saving and restarting.
Pr4.47 200040 Full closed-loop us RO
quadrature fault
Pr4.48 300239 Initiate homing via us RWS | Immediate
keypad
Prd .49 310031 Absolute clear/ Formulti-turnabsolute encoder motors, perform fault us RWS Restart
Absolute zero reset and position clear when the drive is not enabled.
Pr4.50 | 4010B2 | Gantry correctionmode | The correction function must be used with two pulse 0 ug RWS Restart
Pr4.51 4010B3 | Gantry correction speed | servo drives and in pulse control scenarios, and the uUs RWS Restart
Prd4.52 4010B4 Gantry correction motors must be equipped with multi-turn absolute 132 RWS Restart
maximum deviation encoders. Before enabling this function, ensure that the
Pr4.53 4010B5 | Gantry correction slave abso_lute positions of the two axes meet the users us RWS Restart
address required settings.
9.1.5 FOO5 Group (Output Pin Configuration) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value | Unit | Type | Access | Validation
Pr5.00 [ 101001 Storage Refer to Pr1.00
Pr5.01 [ 240701 DOUT1 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.02 | 240702 DOUT?2 Polarity 0: Negative polarity 1: Positive polarity 1 Us RWS Immediate
Pr5.03 | 240703 DOUTS3 Polarity 0: Negative polarity 1: Positive polarity 1 Us 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 DOUTS6 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: TorqueMode 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
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Pr5.11 | 240803 DOUTS3 Function Index | Same as above 3 U8 RWS Immediate
Pr5.12 | 240804 DOUT4 Function Index | Same as above 7 U8 RWS Immediate
Pr5.13 | 240805 DOUTS Function Index | Same as above 11 U8 RWS Immediate
Pr5.14 | 240806 DOUT6 Function Index | Same as above 13 Us RWS Immediate
Pr5.15 | 240807 DOUT?7 Function Index | Same as above 6 U8 RWS Immediate
Pr5.16 | 240808 DOUTS Function Index | Same as above 12 U8 RWS Immediate
9.1.6 F006 Group (Auto-Tuning and Real-time Function Settings) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type | Access | Validation
Pr6.00 101001 Storage Refer to Pr1.00
Pr6.01 401055 Rigidity Grade 0-31 17 U8 RWS | Immediate
Refer to "Rigidity Gain Table"
Pr6.02 401056 Use Rigidity Level 0: Not used I 1: Use 0 U8 RWS Immediate
Pr6.03 401053 Inertia Ratio Define the content about inertia ratio in 30 0.1 ul6 RWS Immediate
"Adjustment"
Users can manually set inertia ratio
Pr6.04 310026 Current Load Inertia | Total load inertia deduced from inertia ratio 3*motor Kg*mnr2 | 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 or current response amplitude too small
-2: Measuredtorqueinertia 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 Ule6 RO
Pr6.09 310028 Current KLoad Current torque inertia coefficient U32 RO
Pr6.10 300227 Speed Loop Validation when "Use Rigidity Level" is 1 U32 RO
Proportion 4
Pr6.11 300228 Speed LoopIntegral4 | Validation when "Use Rigidity Level" is 1 Ul6 RO
Pr6.12 300229 Speed Loop KFR4 Validation when "Use Rigidity Level" is 1 256 Ul6 RO
Pr6.13 401061 Real-time Function | Referto Pr1.48 1 U8 RWS Immediate
Settings
Pr6.14 32001F Positive Damping Online detected positive damping current 0 ADC/4 S16 RO
Current
Pr6.15 320025 Negative Damping Online detected negative damping current 0 ADC/4 S16 RO
Current
Pr6.16 320026 Online Inertia Total load inertiadeduced from online inertia ratio 0 Kg*mm2 | Ul6 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 ule6 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 Us RWS Immediate
Pr6.24 401074 Notch Filter B 100-8000. 8000 indicates function disabled 8000 Hz ulé6 RWS Immediate
Frequency
Pr6.25 401093 consqt]ff:?qqseastsion 0-15: Stiffness compensation disabled 0 U8 RWS Immediate
ballzdwidth >15: Stiffness compensation enabled
Pr6.26 401094 Stiffness Enhance system rigidity, actively increase the 4000 u16 RWS | Immediate
compensation gain motor's resistance stiffness, and improve dynamic
response.
Pr6.27 40109F Model switch 0:Model tracking control disabled 0 u1e RWS Immediate
1:First-order rigid body model tracking control
enabled
2:Inertia model tracking control enabled
Pr6.28 4010A0 Model bandwidth Determines the system response speed. The higher 20 Hz u1e6 RWS Immediate
the bandwidth, the faster the system response, but
it may also amplify mechanical vibration.
Range:1-500 Hz
Pr6.29 4010A1 Model damping Used to suppress overshoot and oscillation of the 1000 ule RWS Immediate
system in response to commands, enabling smooth
positioning to the target position.
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Pr6.30 4010A2 Model anti-resonance | The frequency point corresponding to the 50 Hz ule RWS Immediate
frequency "resonance frequency" at which the system's
vibration response is minimal.
Active when inertia model is enabled
Pr6.31 4010A3 Model resonance The frequency at which the mechanical system 70 Hz U16 RWS Immediate
frequency resonates, i.e., the point where vibration is greatly
amplified due to energy concentration. The servo
system needs to suppress it via a filter
Active when inertia model is enabled
Pr6.32 4010A4 Model speed Speed feedforward compensation. It applies a 1024 %o ule RWS Immediate
compensation feedforward command directly to the speed loop,
enabling the motor to respond faster to speed
changes and thus shorten positioning time
5 -
Pr6.33 4010A5 Model forward Acceleration feedforward compensation 1024 %o ule RWS Immediate
compensation
5 -
Pr6.34 401046 Model reverse Deceleration feedforward compensation 1024 %o ule RWS Immediate
compensation
Pr6.35 4010A7 Vibrationsuppression | Used to set the mechanical vibration frequency to 100 Hz U16 RWS Immediate
frequency be suppressed. It can be determined by observing
waveforms using the servo software.
Pr6.36 4010A8 Vibrationsuppression | Adjuststhe intensity of vibration suppression. The 100 u1e6 RWS Immediate
gain larger the gain, the stronger the suppression effect,
but excessive gain may cause system instability.
Pr6.37 4010A9 Vibrationsuppression | Adjusts the speed of vibration decay, affecting the 0 u1e6 RWS Immediate
damping smoothness of vibration suppression.
Range:0-384
Pr6.38 4010AA | Vibrationsuppression 0 U16 RWS Immediate
offset 1
Pr6.39 4010AB | Vibrationsuppression 0 uie RWS Immediate
offset 2
Pr6.40 4010AC | Vibrationsuppression | Used to set a second set of vibration suppression 100 Hz uie RWS Immediate
frequency 1 frequencies to handle multiple different vibration
frequency points
Pr6.41 4010AD | Vibrationsuppression 0 ule RWS Immediate
damping 1
9.1.7 FO07 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 ug RW Immediate
Object 1: Display bus voltage
2: Display temperature
3: DIN final input signal
4: DOUT final output status
5: Drive load rate
6: Motor load rate
Other monitoring objects can be extended
Pr7.02 310022 Jog Speed Set the speed for jog movement pm uUleé RW Immediate
Jog Jog mode entry Press SET to enter Jog mode
Refer to "Jog Mode" for details
Softn 100A00 Software version Software version (x.xx format) RO
Pr7.03 20003F Customer code Customized code RO
Pr7.04 606300 Actual position 132 RO
Pr7.05 300306 Position loop 132 RO
command
Pr7.06 20001B | Pulseinput0 counter 132 RO
Pr7.07 300039 1 ms pulse count Pulse input count per ms 116 RO
Pr7.08 30003A Disable control 1: Disable drive us RW Immediate
Pr7.09 300032 1 Q LFT Arms 132 RO
Pr7.10 20000D Firmware CRC u32 RO
checksum
Pr7.11 101803 XML version U32 RO
Pr7.12 606400 Position feedback Actual position feedback (command units) PUL 132 RO
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9.1.8 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 F009 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 clear and encoder 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
'-"--'-'-"-' is th d ifically check
yyyy is the error code, specifically check error
xEy ' ' ‘- -' '- .- ‘ ’ code description
) b ¢ - - 4D p
For detailed historical error information, please
use the debugging software's fault display
9.1.C FOOC Group (Tuning Parameters) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type | Access | Validation
PrC.00 101001 Storage Refer to Pr1.00
PrC.01 609201 Feed Number of commands issued by the 10000 PUL u32 RWS Immediate
controller
Refer to "Motion Equivalent Setting"
PrC.02 402001 Position loop bandwidth 0 Correspond to position loop response 764 0.01Hz | Ul6 RW Immediate
capability
Please refer to the "Adjustment" section
for setting method
PrC.03 40101F Speed feedforward ratio (per mille) | Setting velocity feedforward can 0 %o ule RWS Immediate
improve dynamic tracking performance
Note: Setting value/ 1024 corresponds to
true permille
PrC.04 401021 Torque feedforward ratio (per mille) | Setting torque feedforward can improve 0 %o uie6 RWS Immediate
dynamic tracking performance
Torque feedforward setting assumes
correct inertia ratio
Note: Setting value/ 1024 corresponds to
true permille
PrC.05 40101D Speed feedback filter bandwidth Set the bandwidthofthe speed feedback 300 Hz ule6 RWS Immediate
filter
Larger setting value means weaker
filtering, smaller lag
Reasonable setting can reduce noise
Too small a setting may affect loop
stability
10-2000
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PrC.06

40101C

Torque filter bandwidth

Set the bandwidth of the current
command filter

Larger setting value means weaker
filtering, smaller lag

Reasonable setting can eliminate noise
and resonance

Too small a setting may affect loop
stability

418

Hz

ule

RWS

Immediate

PrC.07

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

PrC.08

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

uleé

RWS

Immediate

PrC.09

40105E

PWM frequency control mode

PWM switch frequency setting
0:16K single,

1:8K double,

2:16K double,

3:8K double to 16K single
automatic switching,

4:8K double to 16K double
automatic switching

Immediate

PrC.10

401055

Stiffness level

0-31
Refer to "Rigidity Gain Table"

17

us

RWS

Immediate

PrC.11

401056

Use rigidity level

0:Manual gain parameter setting — refer 0

to Section 6.3 "Manual Gain Setting".
1:Use the "Rigidity Gain Table".
2/3/4:Enable  the  adjustment-fiee
function, which can automatically
accommodate complex mechanical
systems with different rigidity and
inertia. The settings 2, 3, and 4
correspond to relatively high, high, and
very high adjustment-free response
levels, respectively. It is necessary to
comprehensively consider factors such
as inertia matching, mechanical rigidity,
and external disturbances when selecting
the appropriate adjustment-free mode
and adjustment-free level.

us

RWS

Immediate

PrC.12

401053

Inertia ratio

Define the content about inertia ratio in
"Adjustment"

Users can manually set inertia ratio

30

0.1

ui1eé

RWS

Immediate

PrC.13

47FE14

Brake ID

Motor brake code
Set to 0 if no brake

ule

RWS

Restart

PrC.14

21000E

Low temperature protection
temperature

-20

116

RWS

Restart

PrC.15

4010AE

Adjustment-free rigidity level

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

us

RWS

Immediate

PrC.16

401094

Stiffness compensation gain

Enhance system rigidity, actively
increase the motor's resistance stiffness,
and improve dynamic response.

4000

ule6

RWS

Immediate

9.1.D FOOd Group (Gantry synchronization parameters) Parameter List

Index H

Parameter Name

Setting/Help Information

Default Value

Unit

Type

Access

Validation

PrD.00

101001

Storage Refer to Pr1.00

PrD.01

401091

Enable gantry 0:Disable

command)

1:Set as gantry master axis
2:Set as gantry slave axis
3:Set as gantry slave axis (consistent with master axis

us

RWS

Immediate

PrD.02

401089

Gantry parameter
synchronization

0:Synchronized

1:Unsynchronized

us

RW

Immediate

PrD.03

40108A

Gantry slave axis
synchronization

direction 1:Slave reversed

0:Slave not reversed

us

RWS

Immediate

PrD.04

40108B

Gantry
synchronization type

0:Rigid gantry

1:Flexible gantry

us

RWS

Immediate

= > //

Simphoenix




Chapter 9 Parameters 161

PrD.05 | 40108C Gantry 1 us RWS Immediate
synchronization Range:1-255
filter coefficient
PrD.06 | 40108D Maximum 100 PUL uU32 RWS Immediate
synchronization
deviation
PrD.07 | 40108E Gantry position 15 Hz ule RWS Immediate
bandwidth
PrD.08 | 40108F Gantry integral gain 0 uUs RWS Immediate
PrD.09 | 401090 Gantry datachannel | 0:Use RS485 channel (Ethernet port) 0 us RWS Restart
1:Use auxiliary communication encoder interface
(CN1)
PrD.10 | 401092 Gantry 1 18 RWS Immediate
compensation gain
PrD.11 300323 Gantry 132 RO
synchronization
deviation
9.2 Object Dictionary
Index H Parameter Name Setting/Help Information Default Value Unit Type | Access | Validation
300210 Speed Error Speed loop command - speed feedback Internal | S32 RO
300222 Speed Mode Profile Velocity Speed profile generated by the internal speed profile Internal | S32 RO
generator
30020D Speed Loop Command_Internal Speed loop's command input Internal | S32 RO
300217 Speed Feedback 1st Order Low-Pass | Feedback speed after first-order low-pass filtering Internal | S32 RO
300305 Position Loop Command Position Loop's Command Input inc S64 RO
300306 Position Loop Command Low 32 bits | Lower 32 bits of 64-bit position loop command inc S32 RO
30001D Current Command A Manufacturer Parameters 0.1A S16 RWS Immediate
300321 Actual Position Low 32 bits Lower 32 bits of 64-bit position data 0 inc S32 RO
300322 Actual Position High 32 bits Higher 32 bits of 64-bit position data 0 inc S32 RO
300307 Actual Position 64-bit Position Data 0 inc S64 RO
300309 Position Error Position loop command - actual position 0 inc S32 RO
300318 VPG Position Planning Output Position profile generated by theinternal position profile 0 inc S32 RO
generator
300319 VPG Speed Planning Speed profile during the VPG planning position curve 0 inc S32 RO
process
30031A VPG Target Position Planning target of the internal profile generator 0 inc S32 RO
30031B Velocity Feedforward Command Velocity feedforward command generated by velocity 0 Internal | S32 RO
feedforward calculation
30031D Electronic Gear Numerator Derived from 402 gear ratio related objects U32 RO
30031E Electronic Gear Denominator Derived from 402 gear ratio related objects U32 RO
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 Ul6 RW Immediate
605A00 Quick stop option Emergency stop command action selection 0 ulé6 RWS Immediate
605B00 Shutdown Option Shutdown command action selection 0 ul6 RWS Immediate
605C00 Disable Option Disable operation command action selection 0 ulé6 RWS Immediate
606000 Working Mode Select drive operating mode 1 18 RWS Immediate
606100 Current Operating Mode Current operating mode display 18 RO
606300 Actual Position Real-time motor absolute position feedback (encoder DEC 132 RO
units)
606400 Position Feedback Actual position feedback (command units) PUL 132 RO
606500 Position following error window Position following error alarm threshold 50000 PUL u32 RWS Immediate
606600 Position following errortime window | Position following error alarm window time 10 ms ule6 RWS Immediate
606700 Position reached window Position reached detection threshold 10 PUL U32 RWS Immediate
606800 Position reached time window Position reached window time 15 ms ul6 RWS Immediate
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
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607100 Target Torque CST mode command input, limited by 607200. %0 S16 RWS Immediate

607200 Maximum Torque 0~3000. Limit the range for 607100. %0 Ul6 RWS Immediate

607400 Torque command Display targettorquevalue, 1000 corresponds to 1x rated %00 116 RO
torque

607700 Actual torque Servo internal actual torque feedback %00 116 RO

607A00 Target Position Command interface for position control modes (PPM, PUL S32 RWS Immediate
CSP).

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 feedback | Controlloopcommand value and feedback valuereversed 0 DEC U8 RWS Restart

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 Deceleration when emergency stop command is set to PUL/s* | U32 RWS Immediate
decelerate 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 uleé RO

60E000 Positive torque limit Positive maximum torque limit value %0 ulé6 RWS Immediate

60E100 Negative torque limit Reverse maximum torque limit value %0 Ul6 RWS Immediate

60F400 Position following error Position following error real-time value PUL 132 RO

60FD00 External signal input status Feedback limit, origin, enable, and other signal states HEX U32 RO

60FE01 DO Forced Output Forced control DO output state HEX u32 RWS Immediate

60FE02 DO Forced Output Mask Mask 60FEh-01h, control is active when corresponding HEX U32 RWS Immediate
bitis 1

60FF00 Target Speed Command interface for speed control modes (PVM, PUL/s S32 RW Immediate
CSV)

650200 Supported Operating Modes Operating modes supported by the drive HEX U32 RO
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10.1 Warning Codes

10.1.1 Warning Code List

Chapter 10 Troubleshooting

When a servo drive issues a warning, display the warning code with an AL. prefix. This indicates that the drive detects an abnormality.

Inspect and eliminate the cause of the warning, otherwise it will affect the continuous normal use of the servo system.

Warning Code Name
AL.0001 Battery Warning
AL.0002 Drive Overload Warning
AL.0003 Motor Overload Warning

10.1.2 Warning Handling

» AL.0001: Battery Warning

Fault mechanism: Multi-turn absolute encoder battery voltage is below 3.0V
Confirmation method: Measure battery voltage (EVE ER14505 AA rated voltage 3.6V)

Solution: Power on the drive, replace the battery in a non-operating state. The warning will clear automatically after battery

replacement

Note:

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 characteristics of the motor
or servo drive

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

Reduce load 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)

Confirm single operating cycle time during servo
motor cyclic operation

Reasonably arrange equipment operating
cycles, avoid prolonged continuous
operation, and ensure the drive has
sufficient cooling time

3. Motor stalls due to
mechanical factors, causing

excessive load during operation

Use X Servo Configurator to check operating
commands and motor speed (3002h-25h)

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

Confirm if, in the corresponding mode, the
operating command 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 ofthe 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 operating

10.2.1 Error Code List

Fault Code Name
Er.2250 Bus current overcurrent
Er.2320 Motor phase current overcurrent
Er.2350 Drive Overload
Er.3130 Input Phase Loss
Er.3210 Main circuit overvoltage
Er.3220 Main circuit undervoltage
Er4310 Drive Overheating
Er4320 Drive low temperature
Er.5210 Current detection circuit fault
Er.6310 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.FFOS Encoder data checksum error
Er.FFO6 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
anomaly

wiring

Check encoder cable for aging, corrosion, or loose connectors;
turn off servo enable signal, manually rotate motor shaft, and
check if drive display speed changes with motor shaft rotation

Re-solder, firmly plug in, or replace
encoder cable

3. Servo drive failure

1. Disconnect the motor cable and power up again, but the fault
still reports;

2. Check the external braking resistor configuration for a
resistance value that is too low or a short circuit in the wiring (at
the main circuit input terminals P+ and C).

Replace the servo drive

Re-select braking resistor resistance and
model

Rewire

> Er.2320: Motor Phase Current Overcurrent

Fault mechanism: Phase current detection feedback value exceeds protection threshold

Fault Cause

Inspection Method

Solution

1. Motor cable
damaged, grounded,
or Poor contact

1. Check if the servo drive's UVW output and motor side
connections are loose;

2. After ensuring that the drive's power cables and motor cables
are securely connected, measure the insulation resistance
between the servo drive's UVW terminals and the ground wire
(PE) to confirm that it is in the megaohm (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

Confirm the overload characteristics of the motor or servo drive

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

Reduce load weight or reduce load inertia
to ensure that the load is within the drive's
rated capacity;

Replace with a larger capacity servo drive
and matched motor

2. The output capability
of drive does not match
actual load operation

Check mechanical inertia ratio or perform inertia identification,
check inertia ratio Pr6.03(4100h-53h)

Confirm single operating cycle time during servo motor cyclic
operation

Reasonably arrange equipment operating
cycles, avoid prolonged continuous
operation, and ensure the drive has
sufficient cooling time

3. Motor stalls due to
mechanical factors,
causing excessive load
during operation

Use X Servo Configurator to check operating commands and
motor speed (3002h-25h)

‘Operating command in position mode: 6062h

-Operating command in speed mode: 606Bh

Operating command in torque mode: 6074h

Confirm if, in the corresponding mode, the operating command
is not 0 or very large, while the motor speed is 0

Eliminate mechanical factors
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Fault Cause

Inspection Method

Solution

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 P

hase Loss

Fault mechanism: Abnormal three-phase input to the drive (applicable to 380V servo drives)

Fault Cause

Inspection Method

Solution

1. Poor connection of the
three-phase input wiring

Check if the servo drive's main circuit input terminals (R S T)
and the upstream input cables are good and securely connected

Replace cables and correctly connect
main circuit power lines

2. 380V servo drive
running on single-phase
power

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 C

ircuit 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
of the actual external braking resistor used.
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Fault Cause

Inspection Method

Solution

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

Please contact Simphoenix Electric technical
support

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

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
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» 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

Improve servo drive operating conditions,

increase ambient temperature

1. Ambient temperature too low | Measure ambient temperature

Power on and preheat for a period of time, start
operation after the alarm clears

Please contact Simphoenix Electric technical
support to replace the servo drive

Still reports faultafter S minutes of power off

2. Servo drive failure
and restart

» 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

. .. Re- 1/0 i f: iri
encoder and /O interface wiring e-process encoder and I/O interface wiring

Please contact Simphoenix Electric technical
support to replace the servo drive

Attempt power cycling several times, but

2. Servo drive failure the fault still reports

» Er.6301: Storage Module Fault

Fault mechanism: Internal logic power supply issue occurred during data storage execution

Solution

Fault Cause Inspection Method

1. Short circuit or other
problems occurred on encoder
or I/O interface power pins

Troubleshoot if there is any anomaly in encoder

and /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

Please contact Simphoenix Electric
technical support to replace the servo drive

Attempt power cycling several times, but the fault

3. Servo drive failure still reports

» Er.7110: Braking Resistor Protection

Fault mechanism: Braking resistor actual power exceeds rated power

Solution

Fault Cause Inspection Method

Reduce load weight or reduce load
inertia to ensure that the load is within
the drive's rated capacity;

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

1. Regenerative energy exceeds
dissipation limit . .

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

Refer to 2.6 Regenerative Braking Resistor

3. Braking resistor selection or
parameter setting is
unreasonable

Selection to confirm braking resistor specifications,
and verify parameter values for Pr3.23 (External
Braking Resistor Resistance) and Pr3.25 (External
Braking Resistor Power)

correctly set parameters

Select appropriate braking resistor and

— =)

st
Simphoenix




170 Chapter 10 Troubleshooting

» 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

= > //

Simphoenix




Chapter 10 Troubleshooting 171

» 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

1. Rewire according to the correct wiring

2. Check if field vibration is too large, causing | diagram, and ensure that encoder terminal
encoder cableto loosen, or even vibrate and damage | connections are tight. Prioritize using

Simphoenix Electric's standard cables; ifnon-

3. Replace with a working encoder cable. If the fault | standard cables are used, check if they meet
no longer occurs after replacement, it indicates that | specifications, e.g., use shielded twisted pair

When routing cables, try to separate strong
and weak currents. Do not bundle motor

2. Encoder damaged

Power up after 30S power off. If the fault still | cables and encoder cables. Ensure good
occurs, the motor encoder may be damaged

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

interference sources in the cabinet?

Check field wiring: Are there large devices nearby that
produce interference, or are there multiple
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.

-CSP: Reduce the position command increment
corresponding to a single synchronous cycle.
When planning commands in the host computer,
increase the position ramp.

-PP: Reduce 6081h, or increase
acceleration/deceleration (6083h, 6084h).

-HM: Reduce 6099h-01h and 6099h-02h, or
increase origin acceleration/deceleration
(609Ah).

-Adjust gear ratio according to actual conditions.

4. Servo drive/motor
fault

Monitor operating waveforms using X Servo
Configurator's oscilloscope function: position
command, position feedback, speed command,
torque command, etc.

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

> Er.8700: BUS Co

mmunication Fault

Fault mechanism: EtherCAT communication loss

Fault Cause

Inspection Method

Solution

data link, or loss of proc

1. Unstable physical connection of

due to unplugging network cable

ess data

Check if servo drive network cable connection is
reliable and firm, if there is severe vibration on site; | Replace with a more reliable
confirm if unplug or plug network cable; confirm if it | network cable

is the specified network cable specification

2. Data loss due to EMC
interference, poor netwo

quality, or poor connection

Check host computer network status;
rk cable

Detect if servo drive is reliably grounded servo drive, rectify EMC

Ensure reliable grounding of

> Er.FF01: Motor Overload

Fault mechanism: The average load rate of motor exceeds overload alarm threshold

Fault Cause

Inspection Method

Solution

1. Motor wiring or encoder
wiring errors or poor
connections

Compare with the correct wiring diagram, check
wiring between motor, drive, and encoder

Connect cables according to the correct wiring diagram;
Prioritize using Simphoenix Electric's standard cables;

When using self-made cables, please follow the hardware
wiring guide to produce and connect

2. Load is too heavy, motor
output Validation torque
exceeds rated torque,
continuous operation for a
long time

Confirm the overload characteristics of the motor or
servo drive;

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

Replace with a larger capacity servo drive and matched
motor;

or reduce the load, increase acceleration and deceleration
time.

3. Too frequent
acceleration/deceleration or
excessive load inertia

Check mechanical inertia ratio or perform inertia
identification, check inertia ratio Pr6.03(4100h-53h)

Confirm single operating cycle time during servo
motor cyclic operation

Extend acceleration/deceleration time

4. Improper gain adjustment or
excessive rigidity

Observe if the motor vibrates or makes abnormal
sounds during operation

Re-adjust gain

5. Motor stalls due to
mechanical factors, causing

excessive load during
operation

Use X Servo Configurator to check operating
commands and motor speed (3002h-25h)
-Operating command in position mode: 6062h
-Operating command in speed mode: 606Bh
-Operating command in torque mode: 6074h

Confirm if, in the corresponding mode, the operating
command is not 0 or very large, while the motor
speed is 0

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

The drive did not execute full factory procedure or
configuration data lost

Please contact Simphoenix Electric
technical support

Er.FF02: Encoder Internal
Fault

A fault of the encoder is detected

Please contact Simphoenix Electric
technical support to replace the motor

Er.FF03: Encoder Model
Identification Fault

Failed to correctly identify its type upon power-up or
re-connection of encoder

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

Er.FF04: Encoder Data
Read Anomaly

Error reading internal encoder data

Please contact Simphoenix Electric
technical support

Er.FF05: Encoder Data
Checksum Error

Motor encoder not initialized by manufacturer or
information modified

Please contact Simphoenix Electric
technical support

Er.FF06: Encoder Data
Version Error

The drive does not support encoder internal data
version

Update drive firmware, please refer to
5.2.4 Firmware Download

Er.FF08: Data Import
Protection

Actively generate this error when performing batch
data import

Execute save and restart after data import,
and set PrA.10 to 1 or operate 1010h-
04h=1

Er.FF09: Configuration
Parameter Setting Error

Set unreasonable motion equivalent and enable it

Re-set reasonable motion equivalent data,
refer to Section 8.1 Electronic Gear for
settings

Er.FFOA: Output Phase
Loss

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

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

Contact Simphoenix Electric technical
support to replace the servo motor

Er.FF0B: Motor Setting
Error

Occur when motor encoder type is set to incremental
encoder but drive hardware do not support it

Correctly set motor parameters, then
restart the drive

Er.FFOC: Full-closed loop Z
Signal Anomaly

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

Correctly set drive parameters, then
restart

Er.FFOE:Full-Closed Loop
Quadrature Signal Loss

Abnormal detection of quadrature input signals occurs
during power-on due to issues such as wire breaks.

Check connections of the full-closed loop
encoder, rectify EMC

> Er.FFOD: Excessive Mixed Control Deviation

Fault mechanism: Caused by excessive position error during full-closed loop mixed control

Fault Cause

Inspection Method

Solution

1. Motor stall due to
mechanical factors

Use X Servo Configurator to monitor if the operating
command and motor speed match, and monitor current
feedback waveform

Troubleshoot mechanical factors

2. Servo drive
parameter settings are
unreasonable

Check servo drive

-Position loop gain: 4020h-01h

Speed loop gain: Pr1.02 (4024h-01h)

-Profile speed: 6081h

-Position deviation threshold: 4010h-80h
-Profile acceleration/deceleration: 6083h/6084h
-Positive/negative torque limit: 60EOh/60E1h
Whether the set values are reasonable

1. Re-perform servo gain adjustment

2. Set appropriate maximum mixed control position
deviation threshold (4010h-80h) according to
operating conditions

3. Adjust parameters such as command
acceleration/deceleration time, torque limits

3. Host computer
position command
inappropriate

Position Control Mode:

-CSP mode: Check gear ratio 6091h-01h/6091h-02h to
determine the increment value of position command
corresponding to a single synchronous cycle, and convert to
velocity information;

-PP mode: Check gear ratio 6091h-01h/6091h-02h to
determine 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
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Maintenance

Due to the influence of various factors such as ambient temperature, humidity, dust, vibration, and aging or wear of internal

components of the servo drive, the servo drive may have potential faults. To ensure long-term, stable operation of the servo drive,

regular maintenance and upkeep must be performed during storage and use.

If the servo drive has undergone long-distance transportation, check if components are intact and screws are tightened before use.

During normal use, regularly clean dust inside the servo drive and check for loose screws, etc.

High voltage is present during servo drive operation, and incorrect operations may lead to serious personal injury. Maintenance

operations can only be performed by cutting off the servo drive power supply and waiting until the servo drive panel's digital display

extinguishes (after ten minutes).

Inspections must be performed by professional technical personnel, and the servo
drive's power supply must be cut off.

For servo drives stored for more than 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 Cycle

Inspection Subject Inspection Items Judgment Criteria
Any time | Regular
. Temperature, humidity 1. When temperature > 45 C,. t}}e servo drive
Operating J > Dust st cover should be opened, humidity <95%, no frost
. . Dust, moisture
Environment 2. No abnormal odor, no flammable or explosive
3. Gas gases
. . 1. Good ventilation in the installation
) 1. Installation environment . L .
Cooling System \ 5 Fan of i environment, no obstruction in the air duct
- ran o servo drve 2. Body fan operates normally, no abnormal noise
1. Vibration, temperature rise | 1. Stable vibration, normal air outlet temperature
Servo Drive N 2. Noise 2. No abnormal noise, no abnormal odor
3. Wires, terminals 3. Tightened screws are not loose
Mot J 1. Vibration, temperature rise | 1. Stable operation, normal temperature
otor
2. Noise 2. No abnormal, uneven noise
Input or 1. Input voltage 1. Input voltage within specified range
N
Output Parameters 2. Output current 2. Output current below rated value

»  The servo drive has undergone electrical insulation tests before leaving the factory,
and users do not need to perform additional withstand voltage tests. Otherwise,
internal components may be damaged.

» If insulation testing of the servo drive is necessary, all input and output terminals
must be reliably short-circuited. Insulation testing on individual terminals is
strictly prohibited. Use a 500V megohmmeter for testing.

Do not use a megohmmeter to measure the control circuit. The servo drive contains
electrostatic-sensitive components—direct contact is prohibited.

»  When performing insulation testing on the motor, the connection between the

motor and the servo drive must be disconnected.
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Inspection and Replacement of Vulnerable Parts

Some components inside the servo drive may wear out or degrade in performance during use. To ensure stable and reliable operation

of the servo drive, preventive maintenance should be performed, and components replaced when necessary.
Filter Capacitor

Possible causes of damage: High ambient temperature, large pulsating current, electrolyte aging.
Judgment criteria: Does the servo drive frequently experience faults like overcurrent or overvoltage during loaded operation? Is there
any liquid leakage? Is the safety valve protruding? Are the measurements of static capacitance and insulation

resistance abnormal?

o 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 .
L. 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%
(]1)0 not expose to dlrECt sun::;;ht, free froql Measures such as sealing with plastic film and desiccants
SForage ust, corroswf; o.r amma e-: ga§es, oil, | be adoped.
Environment steam, gas, dripping water, vibration, and
low in salt.

If the servo drive is not used for a long time, it should be powered on every six months to restore the characteristics of the filter
capacitors, and at the same time, check the other functions of the servo drive. When powering on, the voltage should be gradually

increased via an autotransformer, and the power-on time should be more than half an hour.

»  The performance of the internal filter capacitors in the servo drive may degrade
if it remains unused for an extended period.
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Warranty

The manufacturer will provide warranty service for the servo drive body under the following conditions:
Free repair is provided for failures or damages occurring under normal use within the warranty period (18 months from the date of
purchase). After 18 months, a reasonable repair fee will be charged.
Even within the warranty period, a certain repair fee will be charged for faults caused by the following reasons:
% 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.

No. 23 Songbailing Avenue, Start-up Area, China-Korea Huizhou Industrial Park, Zhongkai High-tech Zone, Huizhou City,
Guangdong Province, China. Tel: (86) 0752-2600100

Release Date: September 2026
Version: V1.1
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