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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, and by adopting the corresponding communication interface, multiple
servos can be networked and operated in conjunction with an upper computer.

CD200 series is equipped with the latest single-parameter auto-tuning, 1-second inertia measuring, online load measurement, online
resonance suppression, end vibration suppression, pulse bus, and other functions, making servo control convenient and user-friendly.
When paired with CM10 series high-response servo motors, it operates reliably and smoothly. It is suitable for automation equipment
in typical industries such as packaging, food production, CNC cutting, textiles, machine tools, and woodworking engraving,
achieving fast and precise position, speed, and torque control with a high-performance solution.

This 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 staft for more

detailed and professional support! Thanks for your use!

The content of this manual is subject to change without prior notice as Simphoenix 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: V1.0
Revision Date: July 2025


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

Chapter 1 Safety Precautions

p—

.1 Safety Statement

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

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

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

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

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

Safety Level Definitions

‘ Dan er‘
\A 2 |Indicate that failure to follow instructions will result in serious physical injury or even
death.

Warnin
Mlndicate that failure to follow instructions may result in serious physical injury or even

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

damage.

Safety Precautions

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

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

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

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

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

Unboxing Inspection

& Warning

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

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

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

&CAUTION

. 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.
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2 Chapter 1 Safety Precautions

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

Storage and Transportation

& 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!

&CAUTION

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

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

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

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

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

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

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

During installation

A Danger

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

& Warning

Before installation, be sure to carefully read the product user manual and safety precautions!

. Do not install this product in locations with strong electric fields or strong electromagnetic wave interference!

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

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

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

. It is strictly prohibited to modify this product!

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

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

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

&CAUTION

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

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

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

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

Safety Precautions

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

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

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

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

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

&CAUTION

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

& 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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During running

A Danger

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

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

& Warning

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

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

Maintenance

A Danger

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

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

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

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

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

A Danger

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

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

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

& Warning

Please report equipment repairs according to the product warranty agreement.

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

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

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

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

Scrapping

& Warning

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

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

1.2 Other Precautions

Precautions for Drives Equipped with Dynamic Braking Function

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

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

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

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

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

Safety label descriptions are as follows:

Safety Signs Description of Safety Label Content

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

"A' i = 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
e 2 safety Instructions Before use.
=IEER
:azc;r oS . Do not touch terminal parts within 15 minutes after power is disconnected, otherwise it
Voltage may cause electric shock.
N RE T . Do not touch terminals within 15 minutes after Disconnect the power, Risk of electric
5 ;myz = P
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

CD200 -T 3RO
Product Series |[@— —L’ Custom Options
CD200 Available only
when specified
Product Type <& ——P»| Rated Current
Null Standard 1R8 18A
C CANopen 3RO 3.0A
Voltage Class [«& 62R 62A
T 220V
F 380V
Figure 2-1 Servo Drive Model Naming Rule
. Maximum Compatible
Rated Voltage Drive Model Rated Current (A) Motor Power (kW)
Single-phase CD2000-T1R8 1.8 0.2
AC220V CD200o-T3R0 3.0 0.75
CD2000-T4R5 4.5 1.0
Single-phase/three-phase
AC220V CD2000-T5R5 5.5 1.3
CD200o-T7RS 7.5 2.0
CD200oc-F4R0 4.0 1.5
CD2000-F6R5 6.5 2.3
CD2000-F8R5 8.5 3.0
CD2000-F12R 12 4.5
Three-phase CD200o-F17R 17 44
AC380V CD2000-F22R 22 55
CD200o-F27R 27 7.5
CD200o-F38R 38 15
CD2000-F52R 52 22
CD200o-F62R 62 30
=
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2.1.2 Motor Model

CM10 - A80T02430B1GM1- F xxxx
L p Custom Model
Specifications
Product Series }47 Cooling Method
Pole Pairs Defautt| Natura
4-Pole F Fan
B 5-Pole —>
Flange Dimensions }4 Inertia Spec
S Small
Voltage Class > " Medium
jzz Z B L Large
Rated Torque et g:i:% Kszzf o Soe!"
R16| 016Nm | AlG®
024| 24Nm | B | @ o
150 15 Nm c | ® ®
—» D0 @ LK J
Rated Speed E o
15 | 15x100rpm | F N )
30 | 30x100rpm G o o
H ® & ©o
Encorder Type
B | 17-bit ST Absolute Magnetic P
C | 17-bit MT Absolute Magnetic |
Q 23-bit ST Absolute Optical
R 23-bit MT Absolute Optical
Figure 2-2 Servo Motor Model Naming Rule
Motor Model S
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 43 34 1.85
Line Inductance (mH) 15 6.7 11.2 19.9
Number of Pole Pairs 5 5 5 5
Insulation Level F F F F
Protection Level 1P65 1P65 1P65 1P65
Body Length L (mm) 78 (110) 94 (126) 105 (142) 114 (152)
Note: For body length, the value in parentheses is the length with the holding brake function.
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CM10-
Motor Model
A130T05025 A130T060025 A130T07725 CM10-A130T10015
Voltage (V) AC220
Frame Size 130 130 130 130
Rated Output Power (kW) 13 15 20 15
Rated Current (A) 5.0 6.0 75 6
Rated Torque (N-m) 5.0 6.0 7.7 10
Maximum Torque (N-m) 12.5 15.0 187 25
Rated Speed (1r/min) 2500 2500 2500 1500
Maximum Speed (r/min) 3000 3000 3000 2000
Rotor Inertia (Kg-m'<10 *) 107 129 14.1 188
Torque Constant (N-m/A) 1.0 1.0 1.03 1.67
Back EMF (V/1000r/min) 65 65 68 108
Line Resistance (2) 1.6 13 1.2 1.85
Line Inductance (mH) 8.0 6.2 5.8 9.9
Number of Pole Pairs 4 4 4 4
Insulation Level F F F F
Protection Level IP65 1P65 1P65 IP65
Body Length L (mm) 171 (224) 179 (224) 192 (229) 209 ( 265 )
Note: For body length, the value in parentheses is the length with the holding brake function.
CM10-
Motor Model
A130F06025 A130F15015 A180F19015 A180F21520
Voltage (V) 380
Frame Size 130 130 180 180
Rated Output Power (kW) 15 23 3 45
Rated Current (A) 4 5 7.5 9.5
Rated Torque (N-m) 6 15 19 215
Maximum Torque (N-m) 15 30 57 64.5
Rated Speed (r/min) 2500 1500 1500 2000
Maximum Speed (r/min) 3000 2000 1800 2150
Rotor Inertia (Kg-m'x10™ ") 12.9 255 635 72.7
Torque Constant (N-m/A) 15 3 2.53 2.26
Back EMF (V/1000r/min) 108 180 166 140
Line Resistance (Q2) 3.1 3.2 133 0.84
Line Inductance (mH) 17.1 19 14.2 8.4
Number of Pole Pairs 4 4 4 4
Insulation Level F F F F
Protection Level IP65 P65 P65 P65
Body Length L (mm) 179(224) 231(282) 205(252) 215(262)
=
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CM10-
Motor Model
B180F28415 A180F35015 A180F48015 A200F70015
Voltage (V) 380

Frame Size 180 180 180 200

Rated Output Power (kW) 44 5.5 7.5 11

Rated Current (A) 16.5 12 20 21

Rated Torque (N-m) 284 35 48 70
Maximum Torque (N-m) 85.2 105 120 175
Rated Speed (r/min) 1500 1500 1500 1500
Maximum Speed (r/min) 3000 1750 1750 1800
Rotor Inertia (Kg-m'x10" * ) 88.5 114 1373 97.7
Torque Constant (N-m/A) 1.72 292 24 333
Back EMF (V/1000r/min) 104 181 171 220
Line Resistance (Q2) 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
Main Power Single-phase 220-240V AC, -15%-+10% (50/60Hz)
Supply Three-phase 380-415V AC, -15%-+10% (50/60Hz)
Control
Method FOC+SVPWM
lfe I;Z%(;ZL Serial Communication Encoder: 17bit-26bit optional
Overcurrent, abnormal voltage, overload, input/output phase loss, motor stall,
Protection overspeed, abnormal pulse command,Brake resistor overload,
drive overheating, encoder abnormality, etc.
Operating temperature: 0°C-+45°C; Ambient temperature:
Basic Temperature | +45°C-50°C; Please derate usage, current derates 2% for every
Specifications 1°C increase; Storage temperature: -20°C-+60°C
Humidity Relative humidity: below 90%RH (non-condensing)
Vibration 0.5g (4.9m/S?)
Operating Protection 1P20
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, ﬂ'flmmable 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 (DC24YV optocoupler isolation, supporting NPN and PNP)
Signal Digital Output 4 DO (Open collector output, load capacity SOmA, voltage range 5V-28V)
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Load Variation

0.0%-100% load: <0.5% (at rated speed)

Rate
Voltage
. Rated voltage +10%: 0.5% (at rated speed)
Speed! Variation Rate
Torque Speed Control 1:5000 (The lower limit of the speed control range is the value under non-stop
Range conditions at rated torque load)
Control T Control
Mode orque Contro %
Accuracy
Multi-segment
Speed Achieve 0-31 segment speed selection using DI signal combinations
Command
"Pulse + Direction",
"A, B phase quadrature pulse",
Input Pulse Mode P au ure pu
"CW/CCW pulse"
"Digital Pulse Bus"
Pulse Input Type Differential input, open collector, pulse bus
Command Differential input: Quadrature 500Kpps, pulse width
cannot be less than 1ps
Input Pulse . .
Frequency Open collector: Maximum pulse frequency for single
Position channel 200Kpps, pulse width cannot be less than
Control 2.5us
Mode A phase/B phase: Differential output
. Output Type - -
Position Z phase: Differential output or open collector output
Output ivisi
P Frequency .DIVISIOH Arbitrary frequency division
Ratio
Multi-segment
Position Achieve 0-31 segment position selection using DI signal combinations
Command
Full-Closed Support external ABZ type and communication encoders, only supported by
Loop CD200C
Link Layer Protocol RS485
Application L . .
pprication Layet Modbus-RTU, TLink protocol (used for digital pulse)
Protocol
4800 bps, 9600 bps, 19200 bps, 38400 bps,
Baud Rate
L. RS485 57600 bps, 115200 bps
Communication
. Duplex Mode Half-duplex
Function - -
Multi-station
Communication Axis Maximum 32 stations
Count
CANopen CD200C Supported
Type-C For communication with PC (X Servo Configurator)
L Two vibration suppression notch filters: Settable vibration suppression
Vibration . .
Inhibiti frequency and intensity
ibitin
& Two notch filters: Settable notch frequency, width, and depth
Overtrayel Positive limit, negative limit, and software limit
Internal Prevention
Function Virtual In some applications, the motor can be used for virtual regenerative braking,
Braking replacing the braking resistor
LED Display Main power CHARGE, 6-digit LED display
Others Digital pulse bus control, gain adjustment, inertia identification, mechanical

frequency analysis, alarm record, and JOG operation, etc.

2.3 Names of Servo Drive Components
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Keyboard Cov
Open Status QR code

6-Digit LED Display T Scan the QR code to
Sh ) | J OOOO o0 U access the user manual
ows parameter values, ————
servo status, and error ﬁﬁd&ﬁd
codes WODE A U ad EET
0O
C Panel Keys o Top Angled Vies
View Menus
Set Parameters /
Page Navigation ,/
|
< Drive Model ) \\
CD200 Il
[Servo Type] + [Voltage TR \ %Q I /
i 2207
Class] + [Rated Current]/ Stmphesntx J \\ = //
N Simphoeniz ' /
N _ s
—_— = -
CN3 (Comm Port) — - —~
CN1 (Control I/O) RS485

Digital Pulse Bus
CANopen bus interface

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

software connection

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

CN2 (Encoder Port) ]

Motor encoder interface j

| o Main Circuit Terminals
} § L1/L2/L3 3-Phase AC Power Input
Power Indicator —| L2 o P+C Braking Resistor
< Unvmw Servo Motor Wires
ON: Main circuit is energized m E Protective Grounding
(DO NOT touch terminals) -

PE

k Protective Grounding

T 1T 1T 1T T TT TT T

__J

[m[=)<]=[Ela)R)RIE]

=]

CEEE

®)

Figure 2-3 Names of CD200 Drive Components
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2.4 Servo Drive Terminal Layout

2.4.1 CN1 Control Signal Interface

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

used, and the pin distribution and wiring diagram are as follows:
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For T3R0 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 200mA
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
igita
I 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
=
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Signal Name Pin No. Function Description
DO1+ 23 o )
Digital output, default function: Ready
DOIl- 7
DO2+ 38 o )
. Digital output, default function: Fault alarm output
Digital DO2- 8
Output DO3+ 24 . . .
D03 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 o Expandable corr_lmunlcatlon type full
b . Secondary encoder communication input closed-loop function
) (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
Frequency °BO e B Phase Frequency Division Output Signal
Division -
PZO+ 20 o . o .
Output 270 p 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+ 13 Full cl -1 B-ph:
U ull closed-loop encoder B-phase CD200C Supported
Closed-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
— |
e 1 SD+ Data transmit +
2 SD- Data transmit -
3 ov
Encoder 5V power
4 5V
1 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 -
—N — 2/02 NC -
— — 3/03 NC -
4/04 RS+ RS485 Differential Input
N 5/05 | RS- Signal Port
et 3 o 6/06 GND Signal Ground
— e 707 CAN+ CAN Differential Input Signal
5 ® 8/08 | CAN- Port
For T3R0 and lower mode:s F:)r T4RS 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
Al A2 A3 A4 A5 /16 AI7 A8 A9 A10 A11 A12 Al-A5 ) )
HEREERE
B1-B5 - -
A6/B6 RS+ RS485+
C::::::::] A7/B7 RS- RS4385-
A8-A12 - -
1 +
B12 BT1 B10 B9 B8 B7 B6 B4 BT B8-B12 B -

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

® (Cable length <3m.
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2.5 Servo Cables

2.5.1 Motor Cables
(1) Servo Cable Naming Rule

O 2908 ® 6 6 © ©)
SP WD 010 07 ABAB - 1 1
—LP{ Cable Specifications ‘
‘ Fixed Drawing Number — —
Wiring Sequence Specifications ‘
Parts Category P
w ‘ Wire > Temmal(giizssisz;iﬁcations
A DB terminal
Cable Type < B Straight Aviation Plug
M | Power Cable C RJ45 Connector
D Encorder Cable D Butt Connector
I IO 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.m 2 B e
010 Im
100 10m P> Wire diameter (Power Cable)
07 0.75mm?
15 1.50mm?
20 2.00mm?
P> Number of cores (Other Cables)
07 7-core
10 10-core
44 44-core

Figure 2-5 Servo Motor Cable Naming Rule

Note:
Wire sequence 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
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Power

Motor Model

Power Cables

Encoder Cable

TI1R8

CM10-B60TR6430B3

T3RO

CM10-B80T02430B3

SP-WMXXX05DAIB-01

SP-WDXXX05PAID-01

T4R5

CM10-A80T04025B3

SP-WMXXX07DCIB-01

SP-WDXXX05PAID-01

T5RS

CM10-A130T05025B3

T7RS

CM10-A130T07725B3

SP-WMXXX07DCHA-11

SP-WDXXX05PAHC-01

F4R0

CM10-A130F06025B3

F6R5

CM10-A130F15015B3

SP-WMXXX15DBHA-11

SP-WDXXX05PAHC-01

F8R5

CM10-A180F19015Q3

FI2R

CM10-A180F21520Q3

SP-WMXXX15DBHB-11

SP-WDXXX05PAHC-01

F17R

CM10-B180F28415Q3

SP-WMXXX40EAHB-11

SP-WDXXX05PAHC-01

F22R

CM10-A180F35015Q3

SP-WMXXX15DBHB-11

SP-WDXXX05PAHC-01

F27R

CM10-A180F48015R2

SP-WMXXX40EAHB-11

SP-WDXXX05PAHC-01

X Note:

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

(2) Motor Power Cable Terminal Definition

Motor Terminal Wire Sequence Drive Side

Motor Flange Type Terminal View Terminal Number Pin | Definition Terminal Number
1 PE
40/60/80 2 U
Using AMP plug 3 A\ /. ‘V\U‘= :
4 W \ =
. PE_H—

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.
80 (using small aviation T 1 PE
lu; 9)
150/1%0 \ y j S
4

Using aviation plug
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2.5.2 Encoder Cables

SP-WDOOI05PAID-0C] SP=-WDLIOL05PAHC=0
CN2 S 13  CN2
7 L£30 [
L430
(1) Encoder Cable Terminal Definition
Motor Side Drive Side
M Fl1 Terminal Terminal Terminal
otor Flange ermina; ermina Pin Definition Pin ermina;
Type Shape Number Number
1 PE PE
2 5V
‘ 3 ov 3
40/60/80 ‘ [3]2]1] 4 SD+ 1
Using AMP ] 6)5]4] 5 SD- 2
plug ‘ [8ll7 6 E+ NC
D 7 E- NC
8 NC NC
9 NC NC

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

and high humidity.
1 PE NC
2 E- NC
80 (using small 3 E* NE
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

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

may cause false alarms from the drive.

(2) Encoder Cable Battery Selection

Battery Model Battery Parameters Rated Value ReMarks
Battery Output Voltage (V) 3.6 -
Battery Capacity (mAh) 2700 -
EVE Energy B\f;ter,y LO\‘/V IVOI(ti‘/g)e 3.1 Alarm Code AL.0001
EVE ER14505 AA e et
(Recommended) Battery Operating Ambient 20485 )
Temperature (°C)
Battery Storage Ambient 30
Temperature (°C) -
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2.5.3 Brake Terminal Definition

Definition
24V
ov
24V
ov
NC
24V
ov
NC
NC

Brake Terminal Model | Motor Side Terminal Pin

172233-1

Motor Type

H

40/60

80/130 XS12K3P

W N[ | =

180 XS16K4TM 3O Oz

W [ =

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:
= x 2/182 unit]
Where J is rotor inertia, unit kg-m?x10™and V is motor rated speed, unit rpm.

Formula for calculating braking resistor capacity:
=2 X ( —

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

)/ ,unitw

cycle.
Builtﬁi;::ﬁgg‘;:;g‘c’: t?(:':slﬁing Minimum Maximum Braking Energy
Drive Model } Capacity allow-able external Ec that Capacitor can
Resistance value (£2) W) resistance (2) Absorb (J)

Single-phase | CD2000-T1RS8 N/A N/A 50 11
AC220V CD2000-T3R0 N/A N/A 50 16
Single-phase/ | CD2000-T4R5 50 (optional) 40 50 19
Three-phase CD2000-T5R5 50 (optional) 40 25 29
AC220V CD2000-T7R5 25 (optional) 100 25 34
CD2000-F4R0 100 (optional) 100 80 33
CD2000-F6RS5 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
CD2000-F38R N/A N/A 10 144
CD2000-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 equipment that is damaged or has missing components, otherwise it will cause
personal injury.

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

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

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

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

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

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

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

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

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

connection cables.

3.2 Installation Flowchart

Verify Environmental Conditions, Installation
Space, and Other Technical Requirements

#

Unboxing and Inspection of Servo Drive
and Servo Motor

#

Installing the servo drive and servo
motor

#

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

'

Connecting communication and control
cables

'

Installation is complete, proceed to
debugging
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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
. For altitudes exceeding 2000m, please contact the manufacturer
. Installation/Operation temperature: 0°C-+50°C. No derating needed for
0°C-+45°C. For temperatures above 45°C, derate usage by 2% for every 1°C
increase
. Storage/Transportation temperature: -40°C-+70°C
. To improve the machine reliability, please use this product in locations where
Temperature temperature does not change drastically
. When used in enclosed spaces such as control cabinets, use cooling fans or
air conditioning to keep the equipment's intake air temperature below 45°C.
Otherwise, it may lead to overheating or fire
. 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
Strength

During transportation: Conform to IEC60721-3-2:1997 Class 2M3
During operation: Conform to IEC60721-3-3:2019 Class 3M2

Protection Level

P20

Environment

Pollution Degree 2 or below
Please install the product in the following locations:

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

. Please install in a place where vibration is unlikely (especially away from
equipment like punching machines)

o 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

[ @ HH\L‘

COOO=2-dE
I ==y
COOO=2-dE °
I ==y
OOO=2-dE
COOO=2-dE
I o y ==y =y

i COOO=2-dE o
I ==y
OO0 5@
I ==y
OOO=2-dE o
BEEEEE

E =B
BEEEEE
HeEEeEEEE
BEEEEE [}
HeEEeEEEE
BHBEEEEE
BEEEEE
BHBEEEEE
BEEEEE
HeEEeEEEE
220560 -]g o

o

Installation Plane

The drive only supports vertical installation. Incorrect installation direction may lead to overheating or damage to the drive.
(2) Installation Clearance
To ensure good cooling circulation, when installing the AC servo drive, there must be sufficient space above, below, left, and right
from adjacent items and baffles (walls), otherwise it may cause malfunction. Its intake and exhaust holes must not be 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

= [ == ]

50mm

20mm 10mm

=] ==

Air Inlet Air Inlet Air Inlet

=t

Simphoenix



22 Chapter 3 Installation

(3) Drive Dimensions

|aagaas]
T606066
il
A EthereaiT~ o
== T
2. R = —
E a
fen gt
i
; } |
I . T
i
1 N @] ® @ M
. W - D - WA1
Drive Model W1 (mm) | W(mm) | Hl (mm) | H(mm) | D (mm) Serew Weight
Specifications (KG)
TIR8/T3RO 32 42 161 170 170 M4 1
T4R5/T5R5/T7R5 40 50 161 170 170 M4 1.3
FARO/ F6R5/ F8RS/ F12R 64 80 186 195 182 M4 21
F17R/F22R/F27R 70 95 263 276 227 M4 49
F38R/F52R/F62R 100 150 410 426 250 M6 12.7
(4) Motor Dimensions
M4-6H 12
A
Flange 60
s ENEY
2 20 2 o
o
LN E sy - |
Al
.
|
30 |75 L+1
St
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(O}

M5-6H 15 Z@%% ﬁﬂ@
Flange 80 21.
L=

2
194
oo
M~ Hrfj | ] I [ L
25
37 i
8
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M6-6H 20
{ - BB
@ 6-H9 .
Flange 130 = % = L /4- 9.0
asl| L CD@%
o 25 | % 2 // A\ | 145
— QI*”* = 2 ( mﬁj T
40 % /\\ C%U ‘/l
.y F H S Pt
57 YF1 L+1 130
10-H 455
M8-6H 25 %
Flange 180 Ic %% —
3.2 — ) N

M |in *ﬁ 520 % % ﬂ D/ | \
U S
39.5 j J/
7%

65 L+1 "

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

that of servo motor cable (U, V, W) U

4 Confirm that servo drive power input terminals (L1, L2, L3) and main circuit output 0

terminals (U, V, W) are not short-circuited

5 Ensure that the encoder is correctly wired and operating O
6 Ensure no oil, water, or foreign contaminants inside the motor socket or at the motor

installation location, otherwise it may cause short circuits U

7 Ensure that motor casing is grounded, and the ground wire is always connected to earth O
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4.1

Chapter 4 Electrical Design Guidelines

Wiring Precautions

Danger

N

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

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

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

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

Attention

A

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

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

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

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

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

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

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

'4 \ //

N\

/
7
AN

/
7
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4.2 Main Circuit Terminals and Wiring

4.2.1 Main Circuit Terminals

Symbol Name Drive Model Function and Connection
L1 T1R8/T3R0O Single-phase AC220V power input (no L3 terminal)
Main Circuit P I
L2 ain Cireuit . ower Input T5RS5/T7RS Single-phase/three-phase AC220V power input
Terminal
®©3) F4R0-F62R Three-phase AC 380V Power Input
Internal braking: None
TI1R&/T3R0O . . .
External braking: Braking resistor between P+ and C
Internal braking: Optional
P+ . . T5R5/T7RS Short-circuit between P+ and D
External Braking Resistor
D Connection Terminals F4RO0-F27R External braking: Connect braking resistor between
C P+ and C, and open circuit between P+ and D
Internal braking: None
F38R-F62R External braking: Connect braking resistor between
P+ and C, and open circuit between P+ and D
U
v Motor Connection Power cable connection terminals of the servo drive, connected to the
Terminals U/V/W phases of the motor, respectively
W
P+ Common DC Bus Common DC bus terminals of the servo drive, used for common bus
PN Terminals when multiple drives are connected in parallel
By default, N1 and N2 are short-circuited. When high-order harmonics
N1 External Reactor o
2 Terminals of the power supply need to be suppressed, remove the short-circuit
between N1 and N2 and connect an external DC reactor
PE Ground Terminal Com_lect to the ground terminal of the power supply and the ground
terminal of the motor

4.2.2 Main Circuit Cable Diameter Specifications

Simphoenix

Power Input Cable Motor Connection Braking Resistor Protective
Drive Model Cable Connection Cable Earth Wire
L1/L2/L3 U/VIW P+/D/C PE
CD2000-T1R8 0.50 mm? 0.50 mm? 0.50 mm? 0.50 mm?
CD2000-T3R0 0.50 mm? 0.50 mm? 0.50 mm? 0.50 mm?
CD2000-T4R5 0.75 mm? 0.75 mm? 0.75 mm? 0.75 mm?
CD2000-T5R5 0.75 mm? 0.75 mm? 0.75 mm? 0.75 mm?
CD2000-T7R5 0.75 mm? 0.75 mm? 0.75 mm? 0.75 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?
CD2000-F17R 4.0mm? 4.0mm? 4.0mm? 4.0mm?
CD2000-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 10.0mm?2 10.0mm?2 10.0mm?2 10.0mm?2
CD2000-F62R 16.0mm?2 16.0mm?2 16.0mm?2 16.0mm?2
~
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4.2.3 Single-Phase 220V Wiring ( TIR8/T3R0 )

Note 1* :
Note 2* :

Note 3* :

Note 4* :

Single-phase AC220V

Circuit Breaker
Protects power cables by
cutting off the circuit

in case of overcurrent.

Debugging Software Interface

o L <
Lr [ ¢

Communication Cable

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

Servo Control 44-Pin Cable

Z
(=}
=
a
-
*

External Braking Resistor

N

Note 2* —

n—
o

Servo Motor Encoder Ca

FEHERIERE

Brake Power Supply

24V DC power source,

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

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

Controls the brake
power ON/OFF

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

Note 4*

Servo Motor

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

RLY2/RLY4: Relays  ASI: Alarm Status Indicator

T1R8/T3RO0 accepts single-phase AC 220V power input.

T1R8/T3RO0 has no internal braking resistor. Connect an external braking resistor

between P+ and C terminals.

The 24V DC brake power supply must be user-provided.

Galvanically isolated from the control signal power (12-24V).

Motor cable shield must terminate at the product’ s PE output terminal.

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

protective earth conductor.

=t
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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 Communication Cable
external noise from power

lines.

L2l <
e[ <

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

protecting against voltage spikes

trol 44-Pin Cable
External Braking Resistor @
Note 2*

Servo Motor Encoder|Cable

Brake Power Supply
24V DC power source,

used when the servo motor o
is equipped with a brake. o
Note 3* 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.

=t
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4.2.5 Three-Phase 380V Wiring ( F4R0O ~ F12R )

Note 1* :
Note 2* :

Note 3* :

Note 4* :

Three-phase AC380V

sircuit Breaker
rotects power cables by
utting off the circuit

1 case of overcurrent.

Ml Filter

1stalled to suppress
xternal noise from power
nes.

uuuuuu

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

stecting against voltage spikes

ternal Braking Resistor

Note 2*

%

1ke Power Supply

/ DC power source,

:d when the servo motor
:quipped with a brake.

Note 3*

ctromagnetic Contactor

1trols the brake

ver ON/OFF

urge suppressor must
nstalled during use to
tect the circuit.

o KM: Electromagnetic Contactor
RLY2/RLY4: Relays

When using external braking

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

g
i =] =]
EEm g E D

SN

BRETEEE

=1=]

(ol

®

©

:

—L—Note 4*

Debugging Software Interface

0 =<

Communication Cable

e[ <

Servo Control 44-Pin Ca

1l

Servo Motor Epgoder Cable

Servo Motor

D: Freewheeling Diode
ASI: Alarm Status Indicator

FAR0~F12R accepts three-phase AC 380V power supply

resistor:

Servo Motor Main Circuit Cable

P
ol

X®

SA: Surge Suppressor

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).

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

protective earth conductor.

=t
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4.2.6 Three-Phase 380V Wiring ( FI7R~ F27R )

Note 1* :
Note 2* :

Note 3* :

Note 4* :

Debugging Software Interface

g =<

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.

SA

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

[:Servo Control 44-Pin Cable

N pa{=\

Servo Motor Encoder Cable

—3sov—

External Braking Resistor

——

[ aonDEoaEEE

Brake Power Supply
24V DC power source,

o =
used when the servo motor ° =
is equipped with a brake.
Note 3* It

Electromagnetic Contactor Servo Motor Main Circuit Cable
Controls the brake
power ON/OFF
A surge suppressor must -
be installed during use to
protect the circuit.
/
Q %

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:

lgidled

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.

=t
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4.3 Control Circuit Wiring

CD200 Servo Drive

24V

Internal

Digital Input
Controler Pulse
PULSE A Illput
N I & ¥
sion .|| SIGN+ 115 _ ﬁ
" i? /T SIGN-_114 EIE %

DC 24V supplySecondary
= Encoder

Digital
Output
Digital
Input
Frequency
Division
N Outpiit
5V_EC | | \
[
OV_EC /) | |
[ |
External b
Displacement EA* FCLA+\2 ABZ-type
Sensor / FCLA'I3 Full-closed loop
(ABZ type) L FCLB+|18  Encoder Input
|| | _FcLB-[19 (CD200C) 35
\\ /’ FC|_Z+I33 Cable shields must terminate to the
T 7 machine frame/grounding point.
| Fclz-J3a Z-phase Open-collector
\ / Output

External
DC 24V

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

7|

Lo
pzo | |
N
Shleldmé

pzo c [ |

External
DC 24V

When the Upper Device is
a Relay, must Correctly
Connecta F ing
Diode (Polarity Matters)

External
5V or 24V

DGND

é/ Shielding

1]
\/

!
Shieldiné oV

2 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

=
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4.3.1 Pulse Input Interface

Description of Position Command Pulse Input Signal

Signal Name Terminal Number Function
194V 43 Internal 24V power supply, voltage range +20V-28V, maximum
Internal output current 200mA
P Suppl
OWer Supply COM 44 Internal 24V power ground
PULSE+ 30 Input Pulse Form:
Pulse Command Input - Pulse + directi
PULSE- 29 Method: ulse + direction
- A, B ph t 1
. SIGN+ 15 - Differential drive input » B phase quadrature pulse
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 of the differential input is 5V. This input method offers the best noise immunity and is recommended for

priority use

J

Controler Differential Input Servo Drive
P(UCLVSVEk : PULSE+.30
Phase A) Twisﬁed Pair f/ '\\\ PU LSE-iZg - * # /I/I

\

S'GN4/< r SIGN+. 15
Phase B) ijétedpalr SIGN-14 & | ¥

DGND, .36
ool Shield '/

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

=t
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(2) Open Collector Input

1. 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 Serv204]\)/rive
Controler Recommended 24V 143 T
PLC Y.37
Pull-up PPH .42
Signal
Enhancement PULSE+.30 _
A PULSE-129 & | ¥
‘}i\/ist\%dl’air
B SIGN+ 115 -
- SIGN- (14 L 2
N
/T\»{\ls&?d Palr} COM 44

7
f Shield

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

Controler

Using Internal DC 24V

Servo Drive

24V
Recommended 24V 143 T
PNP PLC_Y .37
r N Pull-down PPH ‘42
/Vwis!éd I\*air Signal J
1, \\ Enhancement PULSE+.30 .
B PULSE-J29| | — %%/
/'l'wi%ledjil’air
L SIGN+ 15 —
/ _ 7
ésmeld SIGN- 114 g I E 24
COM |44

EE

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

=t
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Using External D4y Servo Drive
DC 24V
Controler 24V 143
PLC_ Y 37
Pull-up ‘
Signal PPH 42
Enhancement ?}
PULSE+.30 —
AN PULSE- 129 — =| ¥y
Twisted/llair F
L J SIGN+ 15 -
SIGN- 114 % ¥
Twisted7/air \ /' ‘ COM 44
Shield',/ J7 1
@ External 0V

=
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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

DC 24V Servo Drive
Controler oav
I 24V%
PNP PLC YAL37
Pull-down
r [\ | Signal External 0V PPHI42 q]
[ Enhancemgnt
Tw‘fsted‘ Pair %7 PULSE+I3O Q] ﬁ]
7T PULSE- 29 SEIEZ
o
|
Twished Pair
/ | SIGN+ 15
7 Ushield SIGN- 114 13k Z
@ COoM/44

€L

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
-14
+200
a. Upper device is NPN-type output: PLC_Y and PULSE- are connected together to the PLC output port to enhance PLC pull-up

10

current capability and reduce noise interference

Servo Drive
Using External
Controler DC24V 28
PLC Y\37
NPN
Puap 24V PPH 42
Signal Current-Limiting
Enhancement Resistor p\ PULSE+.30
Rx “fenPULSE-029 | % %
E:;-Limitin
Resistor SIGN+ (15
Rx_ ™pimr SIGN- 114 EI}¢

|/ Shield
é coMm| 44
€

External 0OV

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

Controler oy Using External
DC24V 24V %3
Pull-d
PNP  Signal PLC Y.37

Enhancement

Servo Drive

PPH,.42
Current-Limiting /
Resistor [\ PULSE+.30

Rx ™ PULSE-(291 | % %/
]

Current-Limiting l }
Resistor o SIGN+ 15 —
Rx jsine SIGN- (14 gL
Vo
- Shield COM L44
External 0V =
=
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4.3.2 Digital Input (DI)
(1) DI Terminal Pin Definition

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

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

failure of the circuit to conduct.

Note:

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

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

3. Do not reuse functions for different DI terminals

Signal Name Pin Number Default Function
DIl 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
?Ililfl?l 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
Power | *24V i Internal 24V Power Supply
Supply | COM 44

(2) Digital Input (DI) Function Definition Table

S/N Function Function Description ReMarks
0 No Function
Control the servo to enter the running or standby | Only when there is no fault can it be
1 Servo Enable
status enabled
Control the servo to switch back to the ready status | Before resetting, please ensure that the
2 Fault Reset
from fault status fault has been cleared
3 Position Table Index 0
4 Position Table Index 1 In PP mode, for position table mode task index | Position table mode requires at least one
5 Position Table Index 2 selection, the index value composed of the states of | input terminal function configured as
X .. . . .
— "Position Table Index 0-4" seclects the starting | "Position Table Index". "Index 31" is a
6 Position Table Index 3 | sequence number for position table execution tasks special function configuration
7 Position Table Index 4
Operating Mode Index ) ) )
8 0 The index value composed of the states of | The corresponding operating mode for DI
- "Operating Mode Index 0/1" selects the servo | terminal input can be set via "DIN
9 (l)peratlng Mode Index operating mode Operating Mode 0-4"
10 | Gain Index 0 Each gain group parameter includes:
. w. - | position loop bandwidth, speed loop
The index value composed of the states of "Gain . . .
. " . . proportional gain, speed loop integral
11 Gain Index 1 Index 0/1" selects the internal gain group . . ..
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 prever_lt ac9idents caused by a_lbnormal
13 | Positive Limit after triggering signal triggering or broken wires, use
"normally closed contacts" for limit
14 Negative Limit Revers_e 1iII.1it switch input, "nL----" is displayed switc_hes. Po_sitiv? .and negative limit
after triggering functions are invalid in torque mode
15 Origin Signal Origin mode origin switch signal Origin switch input
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S/N Function Function Description ReMarks

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 .OOP_ commanc and feedback 1
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 . . . Py
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 O is active and condition 1 is
. respectively. When both are active, bit 11 can select | inactive, the execution condition is

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

12 set to 0), or condition 0 & condition 1 (bit 12 set | [f condition O 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

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

o . . ition tabl i ds. Th iti

26 Interrupt Position Table | Interrupt the position table running post 1on. Abe TUNIg encs . e_pos1 o
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 position and 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 the | configured via "Probe Settings"

number of triggers

(3) DI Terminal Wiring Usage

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

(E) using a 360° circumferential connection for better EMC anti-interference performance.
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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
24\
24V 143 |
DI_Pg41

o 1o L&Y7L

COM /44

L

Using Internal DC 24V

I1. If the higher-level device is an open collector output:

Servo Drive
External DC 24V 24V
xema 24V .43
24V
DI_PL41

SIS N

oy
COM 44
L
.. -
External 0V
Using External DC 24V

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 43 | 24v143 |
PNP
DI_Pl41 { DI_Pi41

D|1I1o z ¢ *#ﬂi

NPN

COM 44

L

DI1I10 z ¢ *#fl{

COM 44

I

b. When using the external 24V power supply:

Servo Drive Servo Drive
External DC 24V 24V External DC 24V 24V
o4y 24V 143 24\ 143
PNP
DI_Pla1 DI_Pla1
DIl10 ¢ #*él{ DI1I1O _ ¢ ##él{

NPN

COM 44 - COM, 44
External 0V = ~7 =

External OV
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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
DO1+ 23 . .
Digital output, default function: Ready
DOI1- 7
DO2+ 38 o .
Digital output, default function: Fault alarm output
Digital DO2- 8
Output DO3+ 24
D03 5 Digital output, default function: Target position (speed) reached
DO4+ 40 o .
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 E;Z :mtor speed exceeds "Maximum Speed Setting" in torque
11 Enabling The servo is in enable status
12 In Limit ST:; ;ZZZIZ ;1;/ ;l;z 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"
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(3) DO Terminal Wiring Usage

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

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

Servo Drive

External

23

1.,

DC5~24V

\O& Relay
DO1+

DO1-

External OV

Collector Connection

Servo Drive External

23

1,

DC5~24V

DO1+

DO1-
Uk Relay

External OV

Emitter connection

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

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

24V 24V
431,24V T 43124V
Curreqt-Limit
Resistor 23.DO1+
23DO1+ 24 {
457: Optocoupler 7 \DO1-
7 \DO1- Current-Limit
EB Resistor
44.COM 44 .COM |=7I
L L
- = Optocoupler
Collector Connection Emitter connection
b. When using the external 24V power supply:
Servo Drive External Servo Drive  External
DC5~24V DC5~24V
Current-Limit
Resistor
23.DO1+ |¥/ 23.DO1+

1

Collector Connection

DO

, Optocoupler

1

External OV

DO1-

Current-Limit

Resistor
¥
L Op

ocoupler

Emitter connection External 0V

=t
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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.

X 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-divided pulse output
PBO+ 21 B Phase Frequency signals
Frequency | PBO- 5 Division Output Signal
Division PZO+ 20 Z Phase Frequency

Origin Pulse Output Signal
Output PZO- 4 Division Output Signal rigin Fulse Dutput Signa

Z pulse open collector

PZO_C 35 Origin Pulse Open Collector
output .
- Output Signal
D GND 36 Signal Ground
(1) Encoder Frequency Division Output Differential Reception
: Differential Reception
Servo Drive
Controler

Frequenc
Divisior
Output

]
Y Y'Y

@ Shicld

GND

Q,

(2) Encoder Frequency Division Output Optocoupler Reception
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Servo Drive

Optocoupler Reception

o9

Frequency,
1vision |
Jutput

Controler

vl

<v.

<v

Shield

(3) Encoder Frequency Division Z-Phase Open Collector Output

GND

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.

4.3.6 Communication Interface Wiring

Servo Drive

Z-phase

Open-collector

Output

35

External
DC 5V~24V

1

pzo c/ ||

36

DGND

\
|
i !
|
!
|
Shield } /
T Externa

Optocoupler

7

I oV

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
- o 1/01 NC -
—_— = 3/03 NC -
- C =] 4/04 RS+
N RS485 Differential Input Signal Port
5/05 RS-
—5 3 —— 6/06 GND Signal Ground
— wE 7107 CANH CAN Differential Input Signal Port
° 8/08 CANL (CD200C series supported)
r T3RO and Iowermo-dels F-or T4R5 and above mod: PE Casing B

(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
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previous drive; CN3-OUT connects to the CN3-IN of the next drive.

Slave 1 Slave 2 Slave n
Master _ _ _ _ _ _
) C C [ C C| [
3 . §  oeewees ]
T T T T T T
S G ouT i Gl g gl § ) gu

Communication Connection Descriptions:
. Please use shielded twisted-pair cables. Connectors with metal shielding are recommended to prevent signal interference.
. Connect 1202 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.
(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.

USB/485 C::m\-'ert(_.e__:rI o '_._I.J"jl_'l'r_"l ’I'l""]_‘;[_'_ ‘I-rj
— T

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 of the servo unit. Additionally, the

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

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

point to reduce electromagnetic radiation and interference.

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

conduit and the grounding box.

When installing inside the control cabinet, the cabinet should be divided into multiple EMC areas or separated into multiple

control cabinets based on the strength of interference sources:

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

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

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

® 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 Switch . . .
MODE Butt Exit current parameter/function operation, and
utton .
return to Previous menu
Submenu toggle, increase value
A Up Button
L High/low digit display toggle
i'! i'! i'! i'! i'! i'! Submenu toggle, decrease value
o000 00 v Down Button 8
S S e = = = High/low digit display toggle
Input digit (flashing) shift
MODE A V <« SET << Shift Button put digit ( g
Enter parameter monitoring menu
ET Enter next menu
1 i
MODE UP DOWNSHIFTSET SET OK Button Confirm input
Long press for fault reset

5.1.2 Panel Operation Process

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

(1) Main Menu

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

1. Normal State

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

2. Drive Fault Display State. Highest priority

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

3. Warning Display State

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

4. Status Monitoring

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

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

_ _ The leftmost digital tube displays a number

" " l:: '-' r" B Speed 500 r/m corresponding to different monitoring

= - = values, which corresponds to the constantly | Monitored parameter
displayed parameter monitoring setting corresponding value

" ;d Lt ':l U l,-_l' Speed -500 r/m 0: Speed
The second digital tube from the left | 1: Bus voltage

T d%splays "d",. indicat.ing that the par-ameter i3 | 5. Drive temperature

- Speed -1500 r/m displayed in decimal; displaying "H" 1 nal

L indicates that the parameter is displayed in 3: Input termln.a status

hexadecimal 4: Output terminal status
- - 5: Drive load rate
:,—g -" ':' B 8 Bus voltage 320.8V )
- = ’ If the displayed value is negative, a "dot" 6: Motor load rate

lights up directly next to the highest digit, or | Other monitoring parameters

-0 o in the lower right corner of the second | can be extended

an ﬁ DIL, D2 with input | 4ioita) tube from the left if the value
exceeds four digits

(2) Primary Menu

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

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

return to the main menu.

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

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

offline inertia measurement The operation process is as follows:
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Power on

[All segments of the digital display j

light up for approximately 2 seconds

* Primary Menu Secondary Menu
nLSEN nm olSEs] g 071771 | FOO1 Control Loop Parameter
U uu 5| Pr U0 P
Main Menu {_} v

- = = sE _- e
“_- US C ﬁ Pr C’UL-,' FOO2Motor Parameter

R N e B S = - . .
“_- UU ﬁ ﬁ P‘. :“J'L-l' FOO3Drive Configuration

l."- 111 FOO4DI Configuration

1M1 FOO5D0 Configuration

::" 11| FOO6 Auto-Tuning and
Real-time Function Settings

-" ::" 51| FOO7Jog and Constant
) Display Settings

::" 11| FOO8Position Table Function

::" 1| FOO9Homing Configuration

v
crhan SET, O onm 3
u H MODE ‘J [ FOOA Auxiliary Parameters

(NN (AN NN
LV
SEL | = = =1 i
F 38 'Cl oDE !!_“: :l' C C'U FOObHistorical Error Display

(3) Secondary Menu

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

When entering the secondary menu, the rightmost digital tube will flash. The flashing cursor can be moved using the " € 4" key. If the
cursor is on the units digit, pressing "A" or "V¥" keys will cycle through all members of the current group. If the cursor is on the tens

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

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

:_“ﬂlllil-l'l:'l

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

Hexadecimal Data Display

When displaying 32-bit data,

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

vey e The two leftmost digital tubes display "HL", indicating that
Ly the lower 16 bits of a 32-bit data are displayed
32-bit data will be split into higher 5 bits and lower 5 bits
= ] .. Decimal Data Display
I | The topmost segment of the leftmost digital tube for the ] ) o
higher 5 bits lights up If there is a negative sign, it is next to
the most significant digit. Switch
CIrrrn The bottommost segment of the leftmost digital tube for the | between higher and lower 5 bits with
oy lower 5 bits lights up "A"or"V"keys

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

Rigidity Level Adjustment

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

PPPP1 indicates that a position operation is about to be
performed. After pressing SET to enter, PP1.01 will be
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 FOO8 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

mrr
Ly

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

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

the main menu
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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
‘] Signed data, occupying the right 4 digital tubes, and 8-bit Data Editing
pE R s the sign b
N the leftmost one is the sign bit When editing the sign bit,
pressing "A" or "V" will
.o Unsigned data, occupying the right 3 digital tubes | toggle the sign between "-"
NN | when entering editing state and "0"
Signed data, fully occupying 6 digital tubes when
- 8 8 8 B : entering editing state, and the leftmost one is the sign 16-bit Data Editing
bit When editing the sign bit,
pressing "A" or "V" will
arnnrr Unsigned data, occupying 5 digital tubes when toggle the 51gr}' b"etween -
U u u u ' entering editing state and "0
Decimal
Signed data, occupying two screens when entering Display
- nonn editing state, and splitting into lower 5 bits and higher
vyuuy i 5 bits. The higher 5 bits will carry the sign bit on the 32-bit Data Editing
leftmost digital tube. When editing the lower 5 bits, | Long press " 4 4" key to
the leftmost digital tube will not enter the editing | toggle between lower five
'l:‘l ":‘l ’i:'l ‘l-'] 'l flashing state. When editing the higher 5 bits, the bits and higher five bits
- o leftm.ost dlglté.ll tube is t.he sign bit anq jcllSO represents | yn oo diting the sign bit,
the higher 5 bits, and will enter the editing state. A e
pressing "A" or "V" will
toggle the sign bet "
=0r5nrr o Unsigned data, occupying two screens when entering ogele easri(gll,l,:f weett
[ | editing state, and splitting into lower 5 bits and higher ) _
5 bits, without a sign bit. Therefore, the cursor will Ift.h.e entire flata 1.s 97
not move to the leftmost digital tube; the leftmost edltlng.the sign bit is
e digital tube only displays a horizontal line indicating invalid
PR N B | higher or lower 5 bits
16-bit data, when entering editing state, the leftmost
N ] "moe” digital tube displays "H". Parameter settings occupy . .
™% - 16-bit Data Editi
" 1 the right 4 digital tubes, and each digit is toggled 1t Data Ldifing
between 0 and F by "A" or"V"
'- [} '-. eI . B Hexa}decnmal
POy 32-bit data, occupying two screens when entering 32-bit Data Editing Display

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

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

Note:

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

to the parameter display state.

e [f correct data is entered, it will directly revert to the parameter display state. If the parameter is not editable, "ro" will be displayed
and flash twice, then it will revert to the parameter display state.
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5.1.5 Parameter Setting Examples
(1) Restore Factory Settings

Restore Factory Settings Successfully
Returns HL0000, Then Restart the

! The last digit of the digital
Drive (Power Off/On or Set PrA.10)

display is flashing.

[N} ] 'lnnn SET a4 R0 A ‘!_l! Aannn
e L0y L uC = re wunng
v
SET) (MODE
= | SET_ -
(X ] nn oSE] o 1M OSES L amnn
US— FUUtmag Pr i00R=[HL UL
Main Menu Primary Menu Secondary Menu
Allw
l‘ﬁ L SEL| O u‘u‘a A 0o
lll_ll ool T Ju‘v !'a‘l, nJy
Auxiliary Parameters Secondary Menu Reboot
MODIE1LSET
SET nnnno| A& nnnnn Pl n
o . PR N S NN N RN o
After setting is completed, wait for 2
seconds to automatically return to the The last digit of the digital
top-level menu. The restart is now complete. display is flashing.
(2) Jog Mode Setting
Jog forward, 100 rpm
] mnn
o oy
Hold A1 LRelease
:3‘*35 ol oLl oo o r
~— JOU TS| YUUU [T fruou
Main Menu Jog Mode Jog Mode Enable After recording positions
during both forward and
Release || Hold v reverse Jog operations,
press "SET" to enter Auto
(] - mmn Jog mode, where the system
o oy will move back and forth
between the automatically

Jog reverse, -100 rpm recorded positions.

(3) Change Operating Mode

M LSEN Enn A conolsEsl o_onn
L [~ Uy i~ g NODE g
MODE \ 4
Main Menu Primary Menu Auxiliary Parameters 1L A
Mmoo | 25 ¢ | 2EL o_0 13
Loy MOBE I |vodE D I I R
Parameter Editing Status Current Operating Mode Change Operating Mode
A (Profile Position Mode)
T 2 _SET b
N | P |
Change Operating Mode Operating Mode Changed
to Profile Velocity Mode Successfully
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(4) Motor Parameter Auto-tuning

M [T F’-,S'-.":,ﬁ | SEL nAn
U o3 So. U [Too Uy
Main Menu Main Menu Default Value
| A
SET
L: Execute Inertia Self-Test. ::: B :
Auto-Return to Zero After Completion
Inertia Identifigation Completed Set "1" to execute Inertia Self-Test
j MODE
_cnc|a _ o |sEn '
PrB05 Prbl6= :
View Inertia Identification Results  1: identification successful
_CNnol|SEL cCC
Prol8l= 0o

(5) Constant Monitoring Setting

Check Current Inertia Ratio

Current Inertia Ratio is 6.6

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

voltage, follow these steps:

[N > nn | = T SEN o_ armnn
US— k=i b2 I == R L
Main Menu Primary Menu F007 Constant Display Configuration
Vi A
Yl g P M| 250 o_ Tr
IR o Uz Fr
Parameter edit mode active Default display was Constant Display Settings
J A RPM speed
I o) sEx ¢ | mon 3330
(WA ! JCc 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 0: Display RPM speed 0 U8 | Immediate
Monitoring 1: Display bus voltage
Object

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

6: Motor load rate
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5.2 Software Overview

Communication Guide for CD200 Series Servo Drives with PC:

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

-

USB/RS485 isolated converter

The drive-side interface is Type-C port with RS485 communication support.

D Al-AS5 -

RS485+

B1-B5 -
C:::::::] o =
A7/B7 RS-

RS485-

A8-A12

B8-B12

5.2.1 Software Installation

(1) X Servo Configurator Installation

1. Run the Installer

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

’_° X Servo Configurator

Wi {EH X Servo Configurator
LA T

TEMFEER I EH,_FFE X Servo Configurator- £
& T 228, SHEL TH BLERERR-
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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.

9 x servo Configurator 324

ERREX L y
IS X servo Configurater B3 . \

BEREI L, EREE TR, BEREITRZE, AETEBAS
B s 18

X (E):
C:\Program Files (x86)\X Servo Configurator\, % (0)...

The X Servo Configurator
- Setup Wizard was
=} interrupted

X Servo Configurator setup was interrupted. Your system has

! not been modified. To install this program at a later time,
— please run the installation again.
N

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

< Back Cancel

A shortcut will be created on the desktop automatically.

&
Cemilgpusat,

(2) Installation of USB/485 Converter Driver

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

B IR (X64) _ o
YEah e
PEIFINFSCAE(1/1) 2 [CHIUTSER . INF m

I n Sta | I e m“:'_musn-stnml. CH34B

|__ 82/11/2023, 3.8.2023.02

58
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The driver installation is complete. Click "OK" to confirm.

[ wzoon - -
a2/ ENE,
PRI INFT R (171) = |puau1sm. INF v
E _‘_:_: DriverSetup >
B.2023.02
ESiES) o E o]

C CBKI

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."

i X Servo Configurator
M4E BEC ¥EEED BiHM THRT #HH

2|22 e |10k =5E9#EE  lacliodl @

—_— o >

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

I—{‘-" | to toggle (disable/enable) the connection."

I‘ W A 2CIvVO Lonnguraor

successfully communicates with the host PC, click the button

File Communication Driver Motor Tools

m JdEs 4; Eile Qomwﬂver Motor Tools He
gl IOIE“ al 1 |0 | || @ DO o] 2 oo
ﬁ Communication Settings y—— =

com | con|

com [coms  ~] — coM  jcoMs ] | o
Refresh
Baud R —

Baud 256000
COMID (127 CLOSE
COMID |127 AxisNum 1
AxisNum 1
Not Connected Connection established successfully.
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‘When the connection is normal, the TX/RX indicators on the USB/485 converter will illuminate.

Data Communication LEDs (TX/RX

Indicators)

5.2.3 Software Function Overview

(1) Firmware Update(Drive Software Version Update)

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

i X Servo Configurator

File Communication Driver Motor Tools Help

s e
ﬁ'ni Al )BlOFFJogl‘

- Control Loops
@ Communication Sef Digital 10 Functions

COM | Control Modes >
Object Dictionary
coMm I(CJM 5 Driver Configuration

ECAN Configuration >
Baud |2’6[r’-|:|
kb Scope
COMID [127 Advanced Tuner
AsisNurm 1 Error Display
Error History
Driver Properties
Load Firmware
= — - ™
# Load Firmware ]
INULL
Current FW CRC:  530D9C94 Software Version (D200 Release V1.00
NULL
Load File
Download

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

=

Simphoenix



Chapter 5 Display and Operation 55

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

Current FW CRC:  530D9CS4 Software Version (D200 Release V1.00 = 4 Current Software Version
--"---:----------"----------- =2 "Lk =
Load File 06\CD200_APP_V100.servo New Firmware Load Path
J
1
Download | > Progress Bar
o — 1l
i o [=2
laud ithis is CD200 firmware, version release 1.00,date 20250606CRC:87EAB2F9.
oM ID
XisNuUm | Current FW CRC:  530D9C94 Software Version CD200 Release V1.00
E:\My files\WeChat Files\wpl724440768\FileStorage\Fiie\2025- \
06\CD200_APP_V100.servo Ntz % |
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 Lonngurator

munication Driver Motor Tools Help

H n { Basic Operation JOFFIJOQJ ‘I
= Control Loops »
Digital 10 Functions
Control Modes >
Object Dictionary
e Driver Configuration —
ECAN Configuration > w Driver Property re|=E -
his is CC le 20250606CRC:
Scope NUM|Index |Type Name Value|Unit
0 |100000 |uint32 |Device_Type 00020192 | HEX
| Advanced Tuner = -
o 1 |100800 |String |Device_Name Simphoenix_Servo| String
Error Displa " lhaduae \ar
n| Cument . . Software Version| | =10 AR LLZO0 S 9
Error History 3 [10QA00 |String |Software_Ver CD200 Release V1.00 a
= Driver Properties fles\wpl7244407¢| |4 200 T T Sy S TETpET T ST C
L D.servo 5 [20000C juintl6 |DC Bus V 322.50|V
Load Firmware
Download I

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

resolve.

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

205 B[ o [10[Fv] 5 -|5-| P oBRBEES

ModBusFiE=

R, J. e o ""P

CoM ]COMS v
Baud IZSGDGO x

Refresh

______ —_— H i
Index [Sub. |[Name ~ | search ] 2500 Search |
2500 |01 Comm_Set.Record_Ver ] Index || Sub. H Name H Data Type H Attribute
2500 |02 |Comm_Set.COB_ID -
2500 03| Comm_Set.5ync_ID [ 2500 [ 1 |[ FactoryPassword |[ Unsigneds2 |[ RwL
2500 [04  [Comm_Set.Uart1 Baud Value | Unit
2500 [05  |Comm_Set.Uart2 Baud 13141314 | DEC
2500 |05 | Comm_Set.Uartl Protoc
2500 [07 | Comm_Set.Uart1 Transt ModBus Addr:  0x0140 | 320
2500 |03 Comm_Set.Uart2_Protoc Help Information of:FactoryPassword
2500 |09 Comm_Set.Uart2_Transp
2500 |0A | Comm_Set.Uartl SCBIT:
2500 |08 |Comm_Set.Uart2_SCBIT:
2500 |0C__|Comm_Set.Com_ID
2500 |00 | Comm_Set.CAN_Baud
2500 |0E _|SimpleBaudCode
2500 |OF Reserved
2500

2500 11 Comm_Set.CRC16
4010 |01 ABase Rcd_Version
4010 |02 SpeedControlCircle
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 Ina NET Mada

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

v

Index [Sub. [Name A | Search || 2100 Search

2100 106 |Basic [ofd.O [index  |[ s || Name | [ DataType | [ Attribute
2100 |07 |Basic_Info.BV : - :

2100 |08 |Basic_Info.LBV [ 2100 |[ 14 |[Basicnfo.DriveCode| [ Unsignedis || RWL |
2100 |09 |Basic_Info.UV Value Unit

2100 |0A  |Basic_Info.OL_CUR 2004 DEC

2100 |08 |Basic_Info.OL_TIME

2100 |0C_ |Basic_Info.OT ModBus Addr: |

2100 [0D  |Basic Info.OT Clear Help Information of:Basic_Info.DriveCode

2100 |0 |Basic_Info.lT

2100 |0F  |Basic_Info.LT Clear

2100 |10 |Basic_Info.MFG

2100 f11 Basic_Info.SN
Basic_Info.License

~
5]
=]
GRS

Basic_Info.RV

2100 |18 FactoryRecord4

2100 |19 AgingCur

2100 |1A AgingCmd

2100 |18 AgingFlag

2100 [1C AgingMaxSec

2100 (1D Basic_Info.CRC16

2100 |1E AC_Lost_Check_Point

2100 |F AC_Lost_Check

2400 el Ernahlan™ o
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(2) Parameter configuration

1. Basic Parameter Settings
Access Parameter List:

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

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

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

View Parameter Help:

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

W Basic Operation (oo ]
NUM|Index | Type Name Value| Unit

0 |609101 |uint32 |GearInResolution DEC
1 609102 |uint32 |GearOutResolution DEC
2 |609201 [uint32_|FEED PUL
3 |609202 |uint32 |ShaftResolution DEC
4 |606300 |int32  [PosActul. WORD.Lo DEC
5 |606400 |int32 |PosActul064.WORD.L PUL
6 |606200 fint32 [Pos CMD6062 PUL

7 |606100 |int8 D5402.0 DEC
8 |604100 |uint16 |DS402.Status Word HEX
9 |300005 fint32  [PIC_ O CMD Ap

10 [300023 [int32__[1.Q Ap

11 |300225 |int32 | SPEEDRPM_DISP pm
12 [607A00[int32 | Target Pos607A Add PUL
13 |310008 |int32 | Target Pos.Lo DEC
14 |60FF00 |int32 | Target_Velocity6OFF Delete PUL/s
15 |606000 |int8 DS402.0perateMode Help DEC
16 |604000 [uint16 |DS402.Control Word MultAxis HEX
17 |608100 |uint32 [ProfileVelocity6081 ——— PUL/s
18 |608300 juint32 |ProfieAcc6083 PUL/ss
19 |608400 |uint32 |ProfileDec6084 PUL/ss
20 |30001D |int16 |CumCMD_A Ap

21 |30001E|int32 |Cum_CMD_Q_IN Ap

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

26 |300233 [int16  |DBG_Speed_Rpm pm

Batch Parameter Read/Write Function

i
Click Tools — Read/Write Drive Configuration,or use the toolbar icons (LlRead Parameters / U Write Parameters)

Communication Driver Motor JTools Help

Ola| e f.  R/W Driver Configuration
To[ oo i

W Transfer Settings (eS|
Write Settings to Driver 1 ‘Read Settings from Driver,

No path
[Eaiet) =5
Read from M‘Index [Driver value
Driver |

Result [Name |
]

1

=0T T ToDuopeeTT T TTer T

Click open list, select the "7 %)% .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.)
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W Transfer Settings
Write Settings to Driver ] Read Settings from Driver ]
C:\Program Files (x86)\X Servo Configurator\default.cdi
[NUM Index [Source value [check value [Result [Mame ~
MI 1{31001B08 1 MakeDriverError
Save in EEPROM
Reboot 614000120 513 RPDO1 COBID

7]14000208 255 RPDO1 TransType
814010120 769 RPDO1 COBID

l: 9[14010208 255 RPDO1 TransType
10{14020120 1025 RPDO1 COBID
1114020208 255 RPDO1 TransType
12(14030120 1281 RPDO1 COBID
1314030208, 255 RPDO1 TransType
14(16000008, 0 RPDO1 0D Num
15[16000120 1614807056 RPDO1_0D1
16| 16000220 1616904200 RPDO1_0D2
17]16000320 1618608160 RPDO1_0D3
18(16000420 1622671376 RPDO1_0D4
19(16000520 0 RPDO1_0DS
20(16000620 0 RPDO1_0OD6
21]| 16000720 0 RPDO1_0D7
22(16000820 0 RPDO1_0D8 v

(3) Inertia Measurement

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

ngurator = u

ation | Driver | Motor Tools Help

& B O ) %Wﬂ JQQI sJ

Control Loops
Digital 10 Functions
Control Modes > CommutationSearch
Object Dictionary Pulse Train Mode = W AutoTuning =5 E=n =
indec.  Driver Configuration Analog Speed Mode { [NUM[Index [Type [Name Value[unit
ECAN Configuration > Analog Torque Mode %jg;g: ::gg |£::f Ratio
Scope Homing Mode 401055 [unt8__|stifliess
Advanced Tuner Auto Tuning 401056 |uint8 seStiffNess
Error Display Homing Definition 3;:3;: :‘gs ;:: B:‘;asu(e
Error History Position Table Mode 300227 |unt52 kep(a]
mow O — 2 oot [omioa e
:g;;:; R :sx 40101C |uint16 | Torque_LPF_BW
i — |||l e bt
300225 SPEEDRPM_DISP 0.00{rpm 310027 [uint16_|Inerta_Ratio
507A00[int32 | Target,_Pos607A 310028 Etﬂwd
310008 [int32 | Target_Pos.Lo 401061 [uint8  [OLSets
50FF00 |int32 | Target_Velociy60FF 520017 |unt33 =T
506000 lint8__|DS402. 320018 [unt16 eXCoefP
504000 [uint16 | DS402.Control_Word 0006]HEX o s s
508100 |uint3 ity6081 50000|PUL/s 32001F |int. laFP
508300 |uint3 ProfileAcc6083 1000000{PUL/ss 320025 |int. lQFr
s e omoncte ot | i ot e fowae
30001E |int3: Curr, CME Q_IN D:OO Ap SSEE
507100 [int14 Taget_Torque 0]%o
ST e o L -

By default, the rigidity level is used. Enter 'l' in the inertia_measure field and press Enter to start motor inertia identification."
W AutoTuning [o ] B[]
NUM|Index |[Type [Name Value|Unit
0 |401053 |uintl6 [Inertia_Ratio 30| DEC
1 |401054 |uint32 |Kioad 29100| DEC
2 |401055 |uint8 StiffNess 13| DEC
3 |401056 |uint8 | UseStifflNess 1| DEC
4 [320p15 [uint8  |Inertia_Measure 1 Def
5 |32000D NS SCanResun T DEC
6  |300227 [uint32 [Kvp[4] 1534|DEC
7 300228 |uintl6 [Kvi[4] 28| DEC
8  |300229 |uintl6 (K FR[4] 256 DEC
9 40101C |uintl6 |Torque_LPF_BW 189.00({Hz
10 [320016 |uint8 [Inertia_Mea_MoveDist 0.30| Round
11 |310026 |uintl6 |Load_Inertia 0| DEC
12 310027 [uintl6 [Inertia_Ratio 0|DEC
13 |310028 |int32  |Kload 0|DEC
14 (401061 |uint8 OLSets 01| HEX
15 [320017 [uint32 |OnlineKLoad 0|DEC
16 |320018 [uint16 [OnlneXCoefP 0| DEC
17 [320019 |uintl6 [OnlineXCoefP D] DEC
18 [32001F |intle [IgFP 0| DEC
19 1320025 |intl6  |IgFrN 0| DEC
20 |320026 |uintl6 |OnlineLoadInertia 0| DEC
21 |320027 |int16 | OnlinelnertiaRatio 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

401053 |uintl6 |Inertia_Ratio
401054 |uint32 |Kload

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

nnnn lineo CramDarnle

LB LTSRS R =1

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

No. Index Parameter Name Set/Display Value

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

Pr6.06 3200h-0Dh Inertia Measurement Results

-2: Current amplitude too small

-3: Inertia ratio exceeds 25:1

-4: Inertia ratio exceeds 40:1

(4) Test Run in Jog Mode

Jo
Click the menu bar button l—gl to open the Jog mode debugging interface.

ommunication Driver Motor Tools Help

3 | @ [10[] i« ] o= | G Bl of

Jogl

w Jog B
Pos1 0
Pos2 0

CurrentPos 51

. EE

Jog Net running, Press to Start

Note:Please reduce other forms when
using this form

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

& Object Dictionary =
Index [Sub. |Name ~ [ Search || 3100 Search |
3100 10 DN jun [index ][ swb. || Name | [ DaaType | [ Attibute |
3100 |0F __|DIN_Control_Word

3100 |10 |DIN_Control_Word_Rool 3100 [ 22 || JooSpesdRpm | [ Unsignedis [[ RWL |
3100 {11 |Comm_Control_word Value | Unit |
3100 |12 |Pos Table,Curr_Index 100.00 | rom |
3100 13 |ADC_A_Offset ]

ModBus Addr: |

3100 {14 ADC_A_Offset
3100 15 |PUL_POS CMD e e
3100 {16 Delta_PUL_Count
3100 |17 PUL_Counter_Lock
3100 |18 EncRes

3100 (13 Motor.UDID

3100 [1A AxisError

3100 |18 MakeDriverError
3100 [1C Imax

3100 |10 eAngle_Calc_Dir_Now
3100 [1E Curr_ADC_RES

3100 |1F SpeedControlCirde
3100 |20 PositionControlCircle
3100 |21 Speed_Amp_Factor
3100 fe JogSpeedRpm

3100 |23 AxisErrorMask

3100 {24 NormalvalSelect
3100 |25 LMT

3100 |26 Load_Inertia

3100 [27 Inertia_Ratio -
2100 " Wl nad
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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.

i Jog

Jog forward

Posl 0

Jog reverse

CurrentPos 51

Jog Not running,Press to Start

Note:Please reduce other forms when
using this form

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

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

= Jog ==
Posl 27879 | i
Pos2 5172 i

"'RU‘I‘EI"FUS"‘;;
Jog
noin

CurrentPos 5999

Jog running,Press to Stop

Note:Please reduce other forms when
using this form

(5) Digital I/O Configuration

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

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

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

Simulated Output Button

Filter Time Valid Input Mode Selection
(& Digial 10 Functions o @ Tl
Digital Input
Num  Function il Real Polarity Internal
OINL[iEnable | >3 | 3| a T
DINZ [2ResetFault | >>| | 3| e [E o
Digital Input Function Selection |4 | “"°/tmF 5| ¥ ® ®
DINA [14:Limit_N >3 3 e [ @
DINS [15;Home Signal 2] r @ L
DING [16:Start foming | > r ] a
OIN? [18:Quick Stop | >3] 3| @ )
DINS [26:Abort_PosTablg] 2' i EI & ]
R — )
Num  Function ¥ |Puse oOut Smulate Real Polarity
OUT1|1:Ready 300 o
C)\JTZ[Z:Error IH 9]
ouT33:Aimed [300 | e 1y
ouT4[7:Brake Control [300 | *E/
. ] | oursfiiEneter— | ET @
Digital Output Function nu o 500 | ®
Selection S e — 500 | e [
0UTE[12:Pos Limiting [300 | : o

X

Valid Output Mode Selection

(6) Oscilloscope Function

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

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

34770

/_—W‘_’_‘\
)

0.44501953125

Iy iy .n,n M ,Ah rﬂn
7 Y
/.

A

Start |

[ 5.00ffrom ~|

Reread ] Emortl Inwtlr\fs‘ngie

\ AN
\;

9.3 ISR TS

199600 399200 598800 798400 (us)
Sample Time2ms CH CH Object Value Unit Hide [~ Small Scale Y Offset Auto —Cursors
[T N8 Samples 1 @ Mfrerem w3 000 fpm <] [soEw ﬂLhm.s 1 J.l:v X1[X2|[f] s
Trig Source Trig Offsef_100] 1 ;;|1_Q = ﬂ 0.04  [ap = [LoE1 1] 4 |[0.1450195312¢ ¢ ., [ ] _
[speeoRPM ~] t ¥ El|vel_pemandsoss ﬂ_;_] 155 Jpuss | [s.oEsa 1| 4 [[a6770.0 m "v [ L | .2 I L | U::
Trig Level > *VE [Posact.worD.Lc ] > pec <] [soe+0 _j_;_l'l?sg“sl-ﬂ t]4 '5 ¥i Y2 Unit

dY
| ] |
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Sampling Configuration

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

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

Trigger Configuration

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

Trigger Level: Trigger Comparison Value Setting,like 200 RPM

Trigger Edge:

b ]

= Rising Edge (Trigger when value exceeding 200 RPM)

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

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

Acquisition Modes

Mode Functionality

v Single One-time capture per trigger

M ﬁrr'lale'I 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 @ m .

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

X X2 [ &7 | s
U

2 nit

‘ 258000 | 748000 | 450000 | us

N | SN S

[ 22698 | -23.48 [ 249.960 | rpm
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‘Waveform Movement

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

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

Auto Mode

Auto
| L 'v
Auto

l.L'_

Oscilloscope Mode

’VThe 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 return

to Normal Mode.

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

[ 5%0fem

| Reread ‘ Ewtl Impnrtll_ Single

199600 339200 598800 798400 (us)
Sample Time2ms CH CH Object Value Unit Hide [~ Small Scale Y Offset Auto —Cursors
™ N8 Samples o| * © M |sreeorem “[>] 1200 [rom | [s.0e+0 1] & |[-1015 ] | XX2]S] see
TrigsowceTrigofiee] 100 ¢ & H[iQ 12| 07 [w ~|@ [20E02 1| . [[0.0433044433¢ 1 cH1 v _
SPEEDRPM -I 1 ¥ B[Vl pemandeoss = ﬂ 1847 fpugs w| [e.0E40 ﬂ;jfmm.u flz'—if [ zsﬁm | 7:82000 I ﬁ?cuu ‘u::
e =] 7 B [Posactu.worp.L =] | [pec A |5‘OE+O-~:J N BT i = T Lt

| 226,48 | -23.48 |249.960\ pm
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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.

—Error_State
Mask State 00000
@ OverVoltage [T @ EtherCAT Error
[T @ UnderVoitage [T @ SAECRCEror
r @ OverCurrent r @ SAEInnerError
r @ EnvionmentOverTemp [ @  SAEAutoTypeError
I @ EnvironmentiowTemp [~ @ SAEEpDataReadFail
[~ @ AbnormalMotionSettings|~ @ SAEEpDataCRCFail
r @ RegenResOverload [ @ SAEEpDataVerError
™ @ PositionFollowError [T @ PosFbError
r @ DriverOverLoad r @ APhaseCurrSensorError
r @ MotorOverLoad [T @ BPhaseCurrSensorError
[~ @ PuseCmdFreqEr [T @ CommutateProcessError
[~ @ PuseFbFreqEr [T @ MotorWiringError
[T @ DiffQEDropped [~ @ ExtendError
r @ DiffHALLDropped [T @ Record Error
[ @ ZpPosError [T @ Import Protect
r @ HALLStatesError [T @ MotorBlocked

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

occurrence time.

W Error History E}@
NUM|Index | Type Name Value|Unit ~
0 403501 |uint32 |ErHistoryGroupl AXIC 0|DEC
403601 [int32 | ErrHistoryGroupl OM 0| DEC
2 |403701 |uint32 |ErHistoryGroupl_ErrNi| 25|DEC
3 |403801 [int32 | ErrHistoryGroupl Volt 154.20|V
4 |403901 |uint32 |EmHistoryGroupl Code 00003220|HEX
5 |403A01 [int32 | ErrHistoryGroupl_Curre 0.00|Ap
6 [403B01 |int32 | ErrHistoryGroupl Tem| 28.90(°C
7 |403C01 |uint32 |ErrHistoryGroupl MLo: 0|%
8 |403D01 |uint32 |ErrHistoryGroupl DLoz 0]|%
9 |403E01 |int32 | ErrHistoryGroupl_Spee 0.00{rpm
10 |403502 [uint32 | ErHistoryGroup2_AXID 0|DEC
11 403602 [int32 | ErrHistoryGroup2_OM 0|DEC
12 403702 |uint32 |ErrHistoryGroup2_ErrNi 26| DEC
13 [403802 |int32 | ErrHistoryGroup2_Volt 261.80|V
14 [403902 |uint32 |ErHistoryGroup2_Code 00007510[HEX
15 [403A02 |int32 | ErHistoryGroup2 Curre 0.00|Ap
16 [403802 |int32 | ErrHi roup2_Tem 30.40|°C
17 |403C02 |uint32 | ErrHistoryGroup2_MLo: 0|%
18 |403D02 |uint32 |ErrHistoryGroup2 DLE 0|%
19 [403E02 |int32 | ErrHistoryGroup2_Spet -12.00|rpm
20 [403503 |uint32 |ErrHistoryGroup3_AXIC 0|DEC
21 [403603 |int32  |ErHistoryGroup3 OM 0|DEC
22 [403703 |uint32 |ErHistoryGroup3 Errii| 27|DEC
23 |403803 [int32 | ErrHistoryGroup3_Volt 158.40|V
24 403903 |uint32 |ErrHistoryGroup3_Cods 00003220/ HEX
25 |403A03 [int32 | ErrHistoryGroup3_Curre 0.00|Ap
26 |403803 [int32 | ErrHistoryGroup3_Tem 30.40(°C
27_|403003 [unt32 |EnHistoryGroup3 MLog 0[% S
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(8) Homing Mode Configuration

Click Driver — Control Modes — Homing Definition, configure encoder index signals, home switches, and limit switches as
needed for homing triggers and reference signals.

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

W Homing Definition =) & :
Homing Trigger Configration
€ Use the Index Signal
" Use Mechanical Limit (* Positive Trig By Home Current
€ Use Limit Switch )
(" Negative

" Use Home Switch
£ Use Cirrenit Position [~ Use the Index Signal after reverse

& By Specil Method

" Disabled

Actual Home Method 0 Pre-SetHomeMethod  [55  Write Down
Home Offset o pu

Home fast speed [s5000  Pulis
Home slow speed  [15500  Pulls
HomeOffsetSpeed 00 rpm

Home ACC [1000000 Pulls”2
Home Current o0 %

LIEN N R i
Home offset Method

Home Biind 'm

0. T BAEHES -
Description:
Method 35: Homing on the current position
In method 35 the current position is taken to be the home position.
Related Parameters:
No. Index Parameter Name Set/Display Value Unit | Type | Validation

This parameter allows the alignment of

the final origin position with the physical
Pr9.01 607C00 Homing offset PUL 832 Immediate
signal trigger point by applying a

programmable displacement value

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

A low-speed motion phase for precise origin
Pr9.04 609902 Homing Approach Speed PUL/s U32 Immediate
positioning

0: Disabled
Pr9.05 609903 Automatic Homing 1: On Power-Up Us Reboot
2: On Origin Loss

The acceleration/deceleration rate applied
Pr9.06 609A00 Homing Acceleration rpss U32 Immediate
during homing search motions

The maximum motor current allowed
Pr9.07 609904 Homing Current Limit during mechanical limit-based origin 0.14 Uieé Immediate

searches

0: Move to the offset position, then zero the
position

Pr9.08 609905 Homing Offset Mode Us Immediate
1: Do not move; directly set the current

position as negative offset

Homing Offset The controlled velocity used when moving to
Pr9.10 609907 rpm 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 1I/O Position Mode require Profile Position Mode as the base, while I/O Velocity Mode requires
Profile Velocity Mode.)

(& poion Tabe iode ==

CTL Reg of index:0

Bit0-4:Next Index | Bit5

Idx | MODE [StartCond. [Posinc__|Speed rom |Delay ms_Accidx_|

Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

e e L T L e =]
ol|lojo|lojo|al|o|o
olo|lo|lo|o|o|o|o

Current Index |U

Run Mode 0:{F B v

TrigMode

NIE|S e |o|w|oln]|s|w|m]-

-
i

-
™

Clear Table |

22> > > ||
[=R[=03=] =0 =] =] =] =] =} [=} =)=} =} =} (=)=} [~} [=} =] [=F =] [=] (=] =] f=f (=] =) [~} =) =} =]
(=0 =0 =] =] =] =] =] =] =} [~} =)=} =)=} =)=} =} =} =] {=F (=] {=] [~ {=]) f=f =] fe) [=] =) =) =]
ololo|lolo|lo|o|o|o|lo|o|o|ola|o|o|o|lo|olalolo|e|o|o|o|ele|elal|e
ojoo|jo|o|o|o|o|Oo|o|O|C|O|O|O|C|O|O|O|O|O|C|O|O|O|O|O|O 0|0 |OC
(=Jl=]l=]i=]i=]l=]i=]=]j=]=fie}i=ji=ji=]j=pie}i=]i=jie]je]ie)ie}i=}j=]je)ie]ie)j=]is=]is)ls=]
(== =R =Ri=RE=00 =0 (=0 =} [=RE=} =} =0{ =} =}{ =} =} =3[ =0 [~} =] (=] (=] [—} =] [~} L=} [—} §—J} =]} [ -]
[=Ji=Rl=Ri=]l=]i=]i=]i=]i=]i=Rle)i=]i=ji=]i=pie}i=]i=}i=]hi=]yle}i=}i=}i=]ie=]i=}ie}i=}=}]}i=}}[=]
(=Jl=]l=]i=]i=]i=]i=]=]i=]i=Rie}i=ji=ji=]ji=pie}i=]i=jie]je]ie}ie}i=}i=]ielie}ie)=]i=]is)ls=]
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Position Table Mode is a function designed for position control, allowing the execution of up to 32 independent tasks in this
mode.

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

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

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

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

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

1: Condition 1 is active.

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

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

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

Special Cases:

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

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

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

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

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

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

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

When the "Enable Position Table" signal is triggered:

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

2: Interrupt current task and execute new task immediately.

Position Table Parameters
Index (Idx): Task index range (0-31).
Position (inc): Target position (incremental/absolute based on mode).
Speed (rpm): Velocity to reach the target position.
Delay (ms): Time delay before jumping to the next task (controls task transition timing).

Acc Index & Dec Index: Acceleration/deceleration profile indices (supports 8 predefined profiles, configurable in the

interface).
__|Accrps/s Decrps/s
0 10 10
1 20 20
2 30 30
3 40 40
4 50 50
5 60 60
6 70 70
7 80 a0

Loop: The loop function defines cycle limits for tasks.

0: indicates infinite looping.

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

value.
Remaining Cycles:

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

When the position table starts, it loads the preset cycle count. Each task execution decrements the remaining count by 1. Execution
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stops when the count reaches 0.

Copy/Paste:

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

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

B rUsuOn e mous U

CT1L Reg of index:0
litD-4:Next Index |Bit5 [Bité [Bit7 |Bit8:Next/Stop [Bitd:Cond 0 Bit10:Cond 1 |Bit11:And/Or |Bit12-13:MODE |Bi

dx [MODE [StartCond. [Pos inc Speed rpm [Delayms |Accidx |Decidx |CTLReg  |Loops |Rest Acc rpsfs

Copy Row

Paste Rov

Ignore
Tgnore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

MultAxis
0

I P Y P

BEEEEEEE
Slele|ee|e|e|e
Slolololo|e(o|e
BEEEEEER
Slele|ee|e|e|e
clolo|oo|e|e|e
BEEEEEER

o|u|o|un|sfow|m]s
BEEE

EIEE

Current Index: Indicates the currently executing indexed task.
RUN Mode:
0: Position Stream Mode: Operates according to the conditions and parameters set in the position table mode.
1: 1/O Position Mode:
Only relates to Position (inc), Speed (rpm), Delay (ms), and acceleration/deceleration.
Position (inc) determines the movement direction.
Speed (rpm) sets the operating speed.
Delay (ms) controls the duration of operation.
*Note: I/O Position Mode only takes effect when the operating mode is setto 1 (PP) .*
2:1/0 Speed Mode:
Only relates to Speed (rpm), Delay (ms), and acceleration/deceleration.
Speed (rpm) determines both the operating speed and direction.
Delay (ms) sets the duration of operation.
*Note: I/O Speed Mode only functions when the operating mode is  3.(PV)*
Trigger Mode:
(Note: Trigger mode can only be modified when the operation mode is set to 1: /O Position or 2: /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 can clear the encoder error.

a | Ssearch |] 20001F

[ index [ swb. || Name | [ DataType | [ Attribute
2000 C
2000 QEl0_Z_POS [ 2000 [ ¥ || saE0Operate || Unsigneds |[ RWL |
2000 QEID_Z_POS_B Value | Unit
2000 QEID_Error 0 | DEC
2000 M_Angle
2000 7 Mange i1 $2  VodBus Addr: |
2000 SAE[0] Err_Cnt Help Information of:SAEQ Operate
2000 PWM_SYNC_Error EE
2000 ClearMT_SAE1 _WRITE_CMD
2000 SAE[0].SentMute SINGLE_CLR_CMD 2
2000 PHY([I:E oAddr [ERROR_CLR_CMD 3
MULT_CLR_CMD 4
2000 PHYORegData OR. READ
PHY IRegAddr POS_RERD LMD 6
2000 PHY IRegData MULT_8&_FRR_CLR_CMD 7

FLASH_PROGRAM

ﬁg :m::‘;:’;:gl The user can only write to 3, 4, 7.
2000 LEDCTL

2000 AC_LOST_SUM

2000 AC_LOST_Signal

2000 Z_Rise_Positive_Pos

2000 Z_Rise_Positive_PosB

2000 Z_Rise_Negative_Pos

2000 Z_Rise_Negative_Pos8

2000 FCL_POS_L

FCZ_Rise_Positive_Pos

Ef7 Diea Dncitvua DaeR

g
e E E SR E E E R G EE G E S E

Then reboot the drive.
# X Servo Configurator
wiAF EEC B0 @M TET ®EH 7 N\

20| @ [10/75+]5-| £

230 (23 [EEE ~ [ E O SAED _#E |

e

IF SKECER(E [ ®:l |[FES = HREg || EH

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 |00  |Device Type Index ][ swb. || Name |[ pataType | [ Attribute

1001 |00 [Error_Register -

1003 [00 |Error Field_hum 1010 |[ o1 || Store Al [ Unsigneds2 | [ RwL

1003 |01 NewestError Value | Unit

1005 [00  [syNC cos_ID 2 | HEX

1006 |00 |CAN_Sync_Period -

1005 [00  |Device_Name & $1  C $h2 ModBusAddr:  0x0020 | 32

1009 |00 Hardware_Ver el ion of:Store Al

100A |00 Software_Ver IReturn Value 2: Indicates a storage task is being executed

100C |00 CAN_Node_Guard_Time Write 0x65766173 or 1 to store modified modules

ife_Ti
ig:g o CAN‘L‘Ife' Ll aclars Write Dx786D6872 to initialize and store verification data
Write 2 to restore the entire device to factory settings (excluding verification data)

1010 j02 Store Comm Rel3 Write 3 to restore I/O and communication modules to factory settings

1010 |03 [Store APP related a

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

Write 6 to reset control and motor parameters for Axis 3

1011 jo1 Reset whole device \Write 7 to reset control and motor parameters for Axis 4

1011 102 Reset Communication \Write 8 to reset control parameters for Axis 1
1011 |03 Reset Application \Write 9 to reset control parameters for Axis 2
1014 |00 CAN_EMCY_ID Write A to reset control parameters for Axis 3
1017 |00 CAN_Heartbeat_Time Write B to reset control parameters for Axis 4

1900 o1 RPDO1 COBID Write C to dear fault records

1400 |02 RPDO1 TransType
1401 |01 RPDO1 COBID
1401 |02 RPDO1 TransType
1402 |01 RPDO1 COBID

1402 |02 RPDO1 TransType
1an2 In1 DONN1 ~NRTN
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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: 2717) — Write 131072 to 6092-01h.
8,388,608 pulses/rev (23-bit: 2723) — Write 8388608 to 6092-01h.

0 |609101 |uint32 |GearlnResolution 1|DEC

1 (609102 [uint32 | GearQutResoktion— 5

2 |609201 [uRE2 |FEED 10000[PUL >
3 1609202 |uint32 | ShaftResOmTon 0

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

S

inication Driver Motor Tools Help
] n q Basic Operation ﬁ OFF|Jog ‘
Control Loops >

Digital 10 Functions I

Control Modes » CommutationSearch \
Object Dictionary Pulse Train Mode b )
Driver Configuration Analog Speed Mode Gt El@
- NUM|Index |Type |Name Value|Unit
ECAN Configuration > Analcjg Torque Mode I oo intie Tinerie i SoI0Ez
Scope Homing Mode 1 [401054 [uint32 |Kioad 10465|DEC
Advanced Tuner Auto Tuning 2 |401055 |uint8 | StiffiNess 15|DEC
Error Display Homing Definition 3 401056 |uint8 | UseStiffNess 0|DEC
s o 4 320015 |uint8  |Inertia_Measure 0|DEC
Error History Position Table Mode 5 [32000D |int8 ScanResult o|DEC
Driver Properties 6 300227 |uint32 [Kvp[4] 817|DEC
Loatl Berars 7 |300228 [uintl6 |Kvi[4] 22|DEC
8 [300229 [uint1l6 |K_FR[4] 256|DEC
S 40101C |uintl6 |Torque_LPF_BW 279.00|Hz
10 |320016 |uint8 Inertia_Mea_MoveDist 0.30{Round
11 |310026 [uintl6 |Load_Inertia 0| DEC
12 |310027 |uintl6 |Inertia_Ratio 0|DEC
13 |310028 |int32 KLoad 0|DEC
14 1401061 [uint8 OLSets 01|HEX
15 [320017 [uint32 |OnlineKLoad 0|DEC
16 |320018 [uintl6 |OnlineXCoefP 0|DEC
17 1320019 |uint16 [OnlineXCoefP 0|DEC
18 |32001F |intl6 |IgFrP 0|DEC
19 320025 |int16  |IgFrN 0|DEC
20 [320026 [uintl6 |OnlneLoadInertia 0|DEC
21 |320027 |int16 |OniinelnertiaRatio 0|DEC

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

applications, this auto-matched value is usually suitable.
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W AutoTuning =8 Eol ™™
N 0
0 401053 |uintl6 |Inertia_Ratio 10 DECI
1 L0454 timbI—tilone SR
2 401055 |uint8 Stiffiless 15|DEC
J 40056 Luintl LlcoSiiffllage LDEC
4 | [320015 |uint8 |Inertia_Measure 1 DEC
5 SN TS SR rreEe— The Stiffness

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

Ratio value has changed accordingly.

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

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

(3) Manual Gain Tuning Procedure

However, if the automatically matched stiffness level fails to meet control requirements, manual
adjustment of the control loop parameters becomes necessary. When manually configuring these

parameters, you must first set the UseStiffLevel parameter (401056)to 0 (to disable automatic stiffness

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

Driver Motor Tools Help

{ Basic Operation | el 10a] R
= Control Loops > Position Loop
Digital 10 Functions Velocity Loop
Control Modes > Current Loop
Object Dictionary
Driver Configuration i Velocity Loop E@
ECAN Configuration > NUM|Index [Type |Name Value|Unit A
Soape 0 B60FFO0 |int32 Target_Velocityb0FF 0|PUL/s
30022F |int32 Target_VelocityRPM 0.00|rpm
Advanced Tuner 2 |608300 [uint32 |ProfleAcc6083 1000000 PUL/ss
Error Display 3 |30022B [int16 |ProfieAcc 100.00|rps/s
Error History 4 1608400 _uwnt32 ProfileDec6084 1000000]PUL/ss
i . 5 |30022C [int16 |ProfileDec 100.00|rps/s
Uriver: Bropetties 6 [606B00 [nt32 Vel D 68 o[puL/s
Load Firmware 7 |30020D |int32 _ |Vel Demand_Inner 0.00|rpm
8 |606C00 [int32 | Vel Actualé06C -80|PUL/s
9 |30020F |int32  [Vel Actual -0.98|rpm
10 |300210 |int32 _|Speed_Error 0.00{rpm
11 (300212 [int32  |KvpOut 0.00|Ap
12 (300213 [int32  |KviOut 0.00|Ap
13 [300216 [int32  |KvpiOut2Curr 0.00|Ap
14 [30021B [int32 peed -3.66|rpm
15 |300201 |int32  |Kvp[0] 2000]DEC
16 |300205 |uintl6 |Kvi[0] 12|DEC
17 [40101D [uint16 |SpeedFB_LPF_BW 300.00({Hz
18 [300226 [uint8 Speed_Fb_Source 2|DEC
19 1402401 |uint32 |Kvp[0] 2000jDEC
20 (402501 [uint16 |Kvi[0] 12|DEC
21 402301 [uint16 |K_FR[0] 256|DEC
22 [40101C |uintl16 |Torque LPF_BW 279.00(Hz
23 [40101E [int16_ |Kvi Limit_A[0] 0.00[Ap
24 |401016 [uint8 Speed_Mode_CMD_5r(| 0|DEC
25 |40104D uint8 | GainSwitchTag 1|DEC
26 310005 [uint8 | Gain_Select 4|DEC
27 |300230 |uintl6 |MaxProfileSpeedRpm 3500.00{rpm v

Initially set the speed loop integral gain (Ki,402501) to a relatively small value, such as 2. Then gradually increase the 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)"
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17 [40101D |uint16 |SpeedFB_LPF_BW 300.00{Hz
18 [300226 |uint8 |Speed_Fb_Source 2| DEC
10 402401 lunta2 |Kvplol . 2000]DEC |
20 1402501 |uint16 [Kvil0] 12lpEc |
21 [402301 [uint16 [K_FR[0] 256| DEC
22 [40101C |uint16 |Torque_LPF_BW 279.00[Hz
23 [40101E [int16  [Kvi_Limit_A[0] 9.90]Ap
24 401016 [unt8 [Speed_Mode_CMD_Sr 0| pEC
25 l40104D[unt8 [GainSwitchTaa 11DEC

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

1 |401054 [uint32 |Kload 10465|DEC
2 |401055 |uint8 | StiffNess 19{ DEC
3 401056 |uint8 UseStiffless 1{DEC
4 320015 |uint8 Inertia_Measure 0| DEC
220000 U0EE L SCE0RESUI LLDEC
6 300227 |uint32 |Kvp[4] 1839|QEC
7 1300228 |uintl6 |Kvi[4] 30| QEC
L 300229 |uintle |K _FR[4] 256|EC
suitabilithe —

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

control performance.

n  Driver Motor Tools Help

( Basic Operaton et e 100l @]
= Control Loops > Position Loop
Digital 10 Functions Velocity Loop
Control Modes > Current Loop
Object Dictionary
Driver Configuration
ECAN Configuration > & Position Loop =S =
Scope [NUM[Index |Type |Name Value|Unit
e Tunar 0 |200301 [uint32_[Kpp[0] 50300|DEC
300309 |int32 | Pos_Ermor 0|DEC
Error Display 2 |30030A[int32 [KppOut 0.00/rom
Error History 3 [60F400 [int32 |Pos Error60F4 0[PUL
Driver Properties 4 402001 [uint16 [KppBW[O] 7.64[Hz
5 [606500 |uint32 |FolowErmWindow6065 50000]|PUL
Load Firmware (6 [300316 [uint32_|FolowErWindow 655360 DEC
7 [606600 |uintl6 |FolowErTWindow 10.00|ms
8 606700 [uint32 |PositionWindow6067 10[pPuL
9 [30001C |intl6 |eAnglex 467 |DEC
110 |606800 |uintl6 |PositionTWindow 15.00{ms
11 [40102C [uint16 [Pos Cmd_FT_Coef LP 1|DEC
12 [401020 [uint16 [Pos_Cmd_FT_Coef_M¢] 1|DEC
13 |40101F |int16 |VelFF_Permilage 100 %o
14 401020 |int16 |VelFF_Fiter BW 100.00|Hz
15 [40104D [uint8 | GainSwitchTag 1|DEC
|16 |310005 |uint8 Gain_Select 4|DEC
17_[300230 |uint16 |MaxProfleSpeedRpm 3500.00|rpm
118 |30022A |uint16 |ProfieSpeedRpm 199.00|pm
19 [300228 [intl6 |ProfileAcc 100.00 s
20 |30022C|int16 [ProfieDec 100.00|rps/s
21 |60C500 |uint32 |ProfieAccMax60CS 20000000)PUL/ss
122 |60C600 |uint32 |ProfieDecMax60C6 20000000(PUL/ss
23 |607F00 |uint32 |MaxProfieVvel 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.

& scope =]
e
// A
[ \
/ ‘%k
— L
r—— o = T TR e =
™M  Samples 1 7 M[speeorem <3| 1#500 Jem  <Jr [oe+0 1 4 |Fo1s i: X1IX2][fH] s
Trig Source Trig Offse! i PH[Q _]]J 02 [ap jr‘E_rJL 410433044433 ty_wﬁl . |cn1dx;j -
|speeDRPM =] 1 P Bl|velpemandsoss ~|>| 33573 Pllls [ |e.0e+0 1| [[16770.0 417 | 255000 T 520005 T 80600 | s
Trig Level > f_“lp SActul WORD L _U 2 [ Y Y e & unit
[ 500frem | Export| import rsnd= il
Sample Time2ms 321CH  CH Object Value
" N8B  samples [ 500] ! K [M|sPeeDReM ~]>| 197.00
Trigsource TrigOffsetl 100 ¢ M El|owopETA 8] 0.0
SPEEDRPM | T ¥ EIIVei_DemdeDE.B ;lﬂ 33458
Trig Level > W & [PosActul.woRD.Lc v] >]

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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a [(Serch ] delta search_|
[ Index ][ sub. ]| Name | [ DataType |[ Attribute |
3200 (36 |DS402State
3200 [37__|c _State 320 ][ 35 |[ cwopEtAa || Integer32 |[ R |
3200 [38  |OnlineSpeedFt Value | Unit |
3200 (33 |OnlineAccow 0 [ DEC |
3200 |3A _|OnlineAcdPF 1
3200 |38 OninelqLPF & §1 $h2  VodBus Addr: |
3200 15C_|OrineMAFSumla el Information of:CMD_DELTA ==
3200 |30 | OnineMAFSumAce
3200 |3 _|OnineMAFIq
3200 |3F __|OnineMAFAc
3200 |40 OnlineSpeedFtCompare
3200 |41 |OnineAccCompare
3200 |42 |OninelS_PointerP
3200 |43 |OniinevalidCount?
3200 |44 |OninelS PointerN
3200 |45 |OninevalidCountiy
3200 |46 |ResonanceState
3200 |47 ResonanceFreql
3200 |48 |Notchka
3200 |49 [Notchkb
3200 |4 |NotchKc
3200 |4%  |Notchkd
6007 |00 | D5402.AborConnectoPT
603F_ |00 |DS402.Eror_Code
6040 |00 |DS5402.Control_Word 399200
Znat lon NCAN? Chate \Alard ¥ Value Unit
[T MNB  Samples 1 v [#l|spesorem ~[>] 15700 [om
Trig Source Trig Offee| 100] 1 ¥ El[avopata  ~[>] ¢ [oec
[spezDRem ~| ' © El|velpemandeoss ~] >| [PuLs
Trig Level >| * ¥ Hl[osachiworo e 7] > |oec
5.00|[rpm = Start I Reread | Eiq:urtl lnwtll"sﬁ
190Uy
@ CH Object —
oo] ¢ W [M|speeDremM 1> |
© ¢ @ E |
ADCBUF _Curr[0]
7] + FHLQ >
PIC CMD
o SPEEDRPM >
StPDs.ﬁc‘b.ﬂ.WORD.LO Expor
3 Vel Demand5058

6

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

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

Unit: Encoder units

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

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

Zoom Depth:0
Scope Mode:MNormal
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399200

598800
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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

V1f: Velocity Feedforward Tft: Torque Feedforward VBW:Actual VelocityLoopBandwidth
VFBF:VelocityFeedbackFilter Bandwidth TCMDF: Torque Command Filter Bandwidth

R 0 BIEMR 511500
TESES B
102300 204600 306900 408200 {us)
Kpp=4Hz Kvp=43 Kvi=1
V1=0 Tff=0 TCMDF=500Hz

VFBF=500Hz VBW=79Hz Inertia Ratio=1.03

HRAVED: 0. B3 51150u8

FREMS ER

102300 204600 306200 409200 (us)
Kpp=20Hz Kvp=43 Kvi=1
V{t=0 Tff=0 TCMDF=500Hz
VFBF=500Hz VBW=79Hz Inertia Ratio=1.03
e
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SEER 0: B iEHE 511504
TR R

VY 3 \
4 \
v \
/ \
N S 4
102300 204600 306900 409200 (us)
Kpp=30Hz Kvp=43 Kvi=1
V1t=0 TH=0 TCMDF=500Hz
VFBF=500Hz VBW=79Hz Inertia Ratio=1.03

From the above comparison, it can be seen that different motion effects can be achieved through different parameter combinations

% Note:

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

Servo gain is set by combining multiple parameters (speed loop, position loop gain, inertia ratio, filters, etc.), which influence each
other. Therefore, setting servo gain must consider the balance between the set values of various parameters.

The gain adjustment process is as follows:

Start The system supports inertia
— identification initiation either
v through the host controller or
R

drive panel. Upon completion,
Inertia Identification| ---------------------- the system will automatically
configure appropriate stiffness
parameters based on the

——— identified mertia.
Execute Stiffness .
AR | TEREEEREEGE Haite titheuh nlo ki

section for details

Satisfied?

..................... Refer to the Manual Gam
Adjustment section

ez

___Refer to the Vibration

Nilision feidbimg Inhibiting section
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Gain Adjustment Process Description:

Gain Adjustment Process Function Description Corresponding Chapter
| Inertia Offline Execute built-in specific actions to obtain inertia
Identification Online Real-time monitoring of motion status to obtain inertia 6.2 Inertia Identification
2 Rigidity Adjustment Adjust control loop based on inertia and rigidity table
Control Loop First speed loop, then position loop, finding the
Gain balance point between response and stability
Mar.lual Gain Loop Filter Improve vibration, noise, and smoothness of motion
Adjustment
isabli Feedforward and Optimize tracking capabilit;
3 (I?léa?lmg the Filtering P € cap Y 6.3 Manual Gain Adjustment
rigidity level
function is PDFF Change speed loop strucn%rfe, improve positioning
required) capability
Moti
° 1on' Optimizes start/stop performance
Compensation
o Mechanical o .
4 Vlb.ra.tl.on Resonance Suppress resonance through notch filters 6.4 Vibration S.uppressmn
Inhibiting — — - Function
End Vibration Suppress end vibration through shaping filters

6.2 Inertia Identification

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

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

. . Motor Inertia+Load Inertia . .
Inertia Ratio = . Inertia Ratio > 1
Motor Inertia

Inertia ratio is a key parameter of the servo system, whose role spans the entire process from mechanical design to servo motor
selection to performance tuning.
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.
« If position closed-loop control is used during inertia identification, oscillation may occur due to loop mismatch. Immediate
disablement, modification of gain parameters, or switching to speed closed-loop should be performed.
* Identification may be invalid in situations with excessive backlash, friction, or gravity.

* Inertia identification results can be used with rigidity levels for quick adjustment.
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6.2.1 1-second Offline Inertia Identification

Inertia Identification Parameter Setting:

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

Inertia Ratio Setting and Viewing:

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

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

larger inertia ratio results in lower rigidity.

% Note:

The unit of inertia ratio is 0.1

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

manual confirmation.This function is associated with parameters

No. Index Parameter Name Setting/Display Value Default Value Unit Access | Validation
Pr6.05 | 3200h-15h Inertia Measurement 0—1 Start 0 RW Immediate
0: Not started
1: Successful
Pr6.06 | 3200h-0Dh Inertia Measurement Result | - opeed amplitude 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’e“"t use 0 RW Immediate
Pr6.10 | 3002h-27h Speed Loop Proportion 4 0-65535 RO
Pr6.11 | 3002h-28h Speed Loop Integral 4 0-65535 RO
Pr6.12 | 3002h-29h Speed Loop KFR4 0-256 RO

6.2.2 Online Inertia Identification

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

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

backlash

This function is associated with parameters

No. Index Parameter Name Setting/Display Value Default Value Unit Mark | Validation
Bit0: Enable inertia identification
Bitl: Enable friction compensation
Pr6.17 | 4010h-61h Real-time Function Settings Bit2: Friction compensation source 1 RW Immediate
0: User set
1: Online detection result
Bit3: Enable online gain adjustment
Pr6.18 | 3200h-1Fh Forward Load Current 0 RO
Pr6.19 | 3200h-25h Reverse Load Current 0 RO
Pr6.20 | 3200h-26h Online Inertia 0 0.01kg-cm2 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
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[ Pr6.12 | 3002h-29h | Speed Loop KFR4

0-256

I | RO |

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 0 Dlo gzteuse 1 RW Immediate
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6.3 Manual Gain Adjustment

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

to 0 or 4010h-56h=0)

6.3.1 Control Loop Gain Adjustment

(1) Speed Loop Gain Adjustment

I. Speed Loop Bandwidth

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

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

piZ Fbw ADCRES /2
I_Max kt ;. . Encoder
er

8192J

driver

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

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

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

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

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

=

Simphoenix



82 Chapter 6 Adjustment

6.3.2 Input Shaping

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

disable the related smoothing functions.
6.3.3 Enhance Position Tracking Capability

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

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

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

% Note:

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

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

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

performance.
No. Index Parameter Name Setting/Display Value Default Value Unit 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

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

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

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

settings

(5) Speed-up Positioning

To achieve better positioning performance, it is necessary to increase the bandwidth of all control loops as much as possible.

The methods previously used to improve tracking capability cannot Validationly speed-up positioning; reducing the position

loop bandwidth will weaken positioning capability. By using the gain switching function, higher position loop and speed loop

proportional parameters can be used during positioning, and a stronger integral gain can accelerate the positioning process.

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

No. Index Parameter Name Setting/Display Value Default Value Unit Mark | Validation
0: No switching
1: Switch when speed is 0
. oo 2: Switch when position .
Pr1.19 | 4010h-4Ch Gain Switching Mode . 0 RW Immediate
command is constant and
position error is less than
object 4010h-75h
Pr1.20 | 4010h-4Dh Gain Switching Target 0-3 0 RW Immediate
Pri.5l | 4010h-7sh | Odin Switching Positioning 2000 Encoder Unit RW Immediate
Error Comparison Value

6.4 Vibration Suppression Function

6.4.1 Mechanical Characteristic Analysis

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

response characteristic analysis.

Reasonably setting notch filters based on the resonance points identified by mechanical characteristic analysis can Validationly

improve mechanical resonance, making the equipment run more smoothly.

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

bar.

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

plot displayed above and the phase plot below.

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

Start

Open
Servo mechanical
OFF characteristic
analysis
interface

Set
excitation
current
amplitude
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o
X Note:

® To avoid excessive vibration during testing, the excitation current amplitude should not be set too high during the first implementation,
generally within the range of 300-600;

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

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

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

6.4.2 Mechanical Resonance Suppression

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

Near resonance frequencies, the speed closed-loop gain can become extremely high, leading to positive feedback and system
instability, thus requiring resonance characteristics to be suppressed.

Load resonance frequency can be measured using the mechanical frequency characteristic analysis tool in the host computer. As

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

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

Mechanical
System
Frequency
Response
Characteristics

Notch Filter
Characteristic

Sy

Mechanical Resonance Frequency

-

Frequency

|
|
|
| Notch Bandwidth
|

Notch Depth

fi

Notch centerFrequency f; Frequency
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When resonance suppression is not used, the speed closed-loop frequency characteristic is as follows:

i3 4

5 I8 1T 18810 120 130

40 |50 160 7018080100

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

If a notch filter is used:

W40 50 1607016090100

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 or speed fluctuations. Set the servo to the OFF state, open the oscilloscope function in the debugging
software, set the acquisition channel data to "Actual Position (6063h)", manually push the load end in the direction of vibration, and

then observe the frequency of the vibration waveform via the oscilloscope function. As shown in the figure on the lower right, the

waveform frequency is approximately 14.4Hz.
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Waveform Period Average = 347750 +~ 5 + 1000000 = 0.06955 seconds

End Vibration Frequency =

(3% Note: microseconds need to be converted to seconds, so divide by 1000000)
End Vibration Frequency = 1 + 0.06955 = 14.4Hz
In scenarios where it cannot be observed with the software oscilloscope, users need to use other means such as cameras or
accelerometers to measure the vibration frequency. The trial and error method can also be used to gradually test the actual
suppression effect of various frequencies.
Input Shaping to Suppress End Vibration
By setting the input shaping related filters, end vibration can be suppressed. Input shaping filters can suppress relevant
frequencies in the command signal, but their Validationness varies greatly on different equipment. Please refer to Section 6.3.2
Input Shaping for details
End Vibration Suppression Filter
The drive has two built-in end vibration suppression filters. When using them, the suppression frequency and suppression

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

No. Index Parameter Name Setting/Display Value | Default Value | Unit | Mark | Validation
0: Not enabled
S . . . 1: Enable Filter A .
Pr1.38 | 4010h-64h Vibration Suppression Function Setting 2: Enable Filter B 0 RW Immediate
3: Enable Filter AB
Pr1.39 | 4010h-65h Vibration Suppression Frequency A <100 100 Hz RW Immediate
Pr1.40 | 4010h-66h Vibration Suppression Intensity A 1-30 10 RW Immediate
Pr1.41 | 4010h-67h Vibration Suppression Frequency B <100 100 Hz RW Immediate
Pr1.42 | 4010h-68h Vibration Suppression Intensity B 1-30 10 RW Immediate
% Caution

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

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

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

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

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

Before vibration
suppression

—

“«— —»
i ‘.I

 CoEet

=

Simphoenix

1




8 Chapter 7 Modbus Communication

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 -
— S 2/02 NC -
= — 3/03 NC -
= T
@ 4/04 RS+ RS485 Differential Input Signal Port
N 5/05 RS-
© 3 :
—_ h— 6/06 GND Signal Ground
— — 7/07 CANH CAN Differential Input Signal Port
|— 00 | .
° 308 CANL (CD200C series supported)
T3RO K LA FHLAL T4R5 e LA ALY 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.

7.2 Modbus RTU 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, making it one of the common standards for industrial

control systems.
7.2.1 Modbus Communication Data Frame Structure

A Modbus message is a data frame sent by 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 I‘Data 2 Data n CRCL‘CRCH Interframe Gap

>3.5 bytes >3.5 bytes

Transmission Duration 1 byte 1 byte n bytes, Max 252bytes 2 byteS Transmission Duration
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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, 0x10 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
Data Variable length, varying with function code, includes parameters or data for request/response (such as register
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 to
Interval 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 or more consecutive registers), 06H (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 via communication,

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 CRC Check
Address | Command High 8 Bits Low 8 Bits High 8 Bits Low 8 Bits Low 8 Bits High 8 Bits
1-127 03 1* - - 2% CRCL CRCH
Note:

1*: Parameter Address Bit14, Bitl5 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 3

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
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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 can be 2, 4,

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

2%*: N Data:

Data type corresponding to
parameter address

Source data (high byte on left)

Data transmission order (left first)

8-bit parameter

byte0

00 byte0

16-bit parameter

bytel byteO

bytel byteO

32-bit parameter

byte3 byte2 bytel byteO

bytel byteO byte3 byte2

64-bit parameter

byte7 byte6 byteS byte4 byte3 byte2 bytel byteO

bytel byte0 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 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 03 04 98 00 01 CRCL CRCH

Slave response frame:

Number of Data Return Data Return Data CRC Check CRC Check

lave Add Modb d
Slave ress odbus Comman Bytes High 8 Bits Low 8 Bits Low 8 Bits High 8 Bits
01 03 02 00 01 CRCL CRCH

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 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 03 04 88 00 01 CRCL CRCH

Slave response frame:
=
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Number of Data Return Data Return Data CRC Check CRC Check
lave Add Modb d
Slave ress odbus Comman 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 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 03 05 58 00 02 CRCL CRCH

Slave response frame:

Slave Modbus Number of Bytes Return Return Return Return CRC Check CRC Check
Address | Command Returned Data Bytel | Data Byte0 | Data Byte3 | Data Byte2 Low 8 Bits High 8 Bits
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 Write Parameter CRC Check CRC Check
Address | Command High 8 Bits Low 8 Bits Value High 8 Bits Value Low 8 Bits Low 8 Bits High 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:
Host send request frame:

Slave Modbus Parameter Address | Parameter Address | Write Data | Write Data 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 90 00 03 CRCL CRCH

Slave response frame:
Slave Modbus Parameter Address | Parameter Address | Write Data | Write Data CRC Check CRC Check
Address | Command High 8 Bits Low 8 Bits High 8 Bits Low 8 Bits Low 8 Bits High 8 Bits
=
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o | o6 | 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)
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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 A:::;Tit:vl; 8 Parameter Type | Parameter Type CRC Check CRC Check
Address | Command High 8 Bits Bits High 8 Bits Low 8 Bits Low 8 Bits High 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 Paramet%r Parameter Num.b er of Num.b er of Number | 4-byte | CRC Check | CRC Check
Address | Command | Address High | Address Low | Registers RegiSters | @ Bytes | Data | Low 8Bits | High8 Bits
8 Bits 8 Bits High 8 Bits Low 8 Bits Y &
Same as "l1* Parameter
1-127 10 " 00 02 04 1* CRCL CRCH
Address" above
Drive normal return:
Number of Number of
Slave Modbus Parameter Address Parameter Address l:«:;is::rz l:el;lis::rz CRC Check | CRC Check
Add d High 8 Bit Low 8 Bit Low 8 Bit High 8 Bit
ress | Comman ig its ow 8 Bits High 8 Bits Low 8 Bits ow 8 Bits ig its
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

a.

Parameters protected by factory password were written

01
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

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 Parameter Number of | Number of Number
Address | Command Address Address Registers Registers of Bvtes 4-byte Data CRC Check
High 8 Bits Low 8 Bits | High 8 Bits Low 8 Bits b
01 10 05 58 00 02 04 |00]o0] 00|02 creL | cren
Slave response frame:
Slave Modbus Paramete.r Parameter NumPer of Num.ber of CRC Check CRC Check
Address | Command Address High Address Registers Registers Low 8 Bits High 8 Bits
8 Bits Low 8 Bits High 8 Bits Low 8 Bits &
01 06 05 58 00 02 CRCL CRCH

=t
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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
\ i_ﬂ ’_L_ﬂ &
Pulse
Controler | to CD200 CD200 CD200 CD200
Pulse Signal BUS
Converter
—_ - J .

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 sent by the master to the slave, containing control commands, DI control commands, pulse
commands, checksum, and other content

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

=t
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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 to
(0x66) 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 to
(0x88) control multiple axes with the same motion trajectory), and the data frame length is 11 bytes
DIN A The lower 4 bits correspond to the digital input status of Axis 1, and the higher 4 bits correspond
to the digital input status of Axis 2
DIN B The lower 4 bits correspond to the digital input status of Axis 3, and the higher 4 bits correspond
to the digital input status of Axis 4
PUL x . . . .
1234 Corresponding to 4 digital pulse signals respectively
X= 99~y

7.4 Communication Related Parameters

No.

Address

Parameter Name

Setting/Help Information

Default Value

Type

Mark

Validation

Pr3.06

0x0138

Communication ID

Drive communication ID. Used for 485, CAN, or
232 cascaded buses. The upper computer can set
the ID to 127 to connect to drives with unknown
communication IDs from 1 to 126

1

Us

RWS

Immediate

Pr3.10

0x0130

Serial Port 2 Baud Rate

Serial Port 2 is an RS485 bus interface

57600

U32

RWS

Restart

Pr3.11

Serial Port 2 Protocol

0: TLink Protocol
1: Modbus RTU

Us

RWS

Restart

Pr3.41

40100B

Pulse Mode

0: Pulse + Direction

1: CW + CCW

2: AB Phase Quadrature Pulse
3: Digital Pulse

ug

RWS

Immediate

Pr3.42

401085

High-speed Pulse Axis
Number

Single-drive Multi-axis Control Axis Number
Setting

0: Correspond to the Ist 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

Us

RWS

Immediate

Pr3.45

Serial Port 2 Parity
Check and Stop Bit
Settings

0: 1 Stop Bit, No Parity Check

1: 1 Stop Bit, Odd Parity Check
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

ug

RWS

Restart

0x0030

Input Pin Simulation

BITO0-BIT7 correspond to DI1-DIS, respectively
0: Invalid
1: Active

Ule

RWS

Immediate

0x0038

Output Pin Simulation

BIT0-BIT3 correspond to DO1-DO4, respectively
0: Invalid
1: Active

Uleé

RWS

Immediate

0x0068

DC Bus Voltage

DC Bus Voltage Value

Ul6

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

&.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., um or °).

Through the electronic gear function, each pulse input to the servo unit corresponds to one command unit of workpiece movement.
With the use of this function, the motor rotation and movement amount per command unit can be arbitrarily set.

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:

Electronic Gear Ratio =

x Electronic Gear Ratio =

Note:
® The electronic gear ratio is Validation in the range of 8000 times to 1/1000 times.
If the set electronic gear ratio is outside this range and enabling is attempted, Er.FF09 (Abnormal Action Setting) will be triggered.
©® 608Fh-01h (Encoder increments) is automatically set according to the encoder's resolution.
©® 608Fh-02h (Motor revolutions) is fixed at 1.

® When modifying the electronic gear ratio, please disable first.

8.1.2 Common Electronic Gear Setting Methods

(1) Set the number of command pulses for one turn. The drive's default is this setting.

Automatically Configure Based on Encoder Resolution
\‘ Mechanical Gear Ratio, Default

Setting: 1/1 -

|

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

|

Default value: 1 { Encoder increments (608Fh-01h) }

X

Electronic\\[ 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) =

I
I
|

=
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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: 0.005mm
Command Unit: 0.001mm Cmnma“f Rt
Content Load Shaft T Lose )
N 3 Shaft
}Zl! [/ VAT . Reduction Ratio: 5/1
- Load Shaft \ Flywheel diameter:
Encoder resolution: Reduction ratio: 8/1
8388608 (23 bit) Ball Screw Lead : 6mm Encoder resolution : TG CW ¢ 100mm
8388608 (23-bit) aagssoa ('2;_“0-
Flywheel di 01
Mechanical Ball screw lead: 6mm 1 turn angle: 360° yw cel diameter: 100mm
. . (circumference 314mm)
Specification Reduction Ratio: 1/1 Reduction Ratio: 5/1 . .
Reduction ratio: 8/1
Encoder . . )
. 8388608 (23-bit) 8388608 (23-bit) 8388608 (23-bit)
Resolution
Command Unit 0.001mm (1pm) 0.01° 0.005mm (Spm)
Load Shaft
Rotation
LT 6mm/0.001 mm=6000 360°/0.01°=36000 314mm/0.005mm=62800
urn
Displacement
Electronic 8388608 9 1 8388608 < 5 8388608 % 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

{ Encoder increments (608Fh-01h)

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

f

Electronic _

)
Motor revolutions (608Fh-02h) j

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

Gear Ratio

Setting the Same Value

as 608Fh-01h

© Feed (6092h-01h)

( )
}t Number of turns of gear output shaft (6092h-02h) J}

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

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

|

Default value: 1

| o Electronic Gear Ratio Numerator
|
|

| . . .
~~—Electronic Gear Ratio Denominator

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 (gear input shaft) rotation turns 1 r 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 (604 1h).
Power On
V Automatic Trip When Control Power is Applied
Not ready to Switch on L
STW:xxxx xxxx x0xx 0000 ) Control Power Activation
e T I 1 Main Power Circuit Not Activated
utomatic Tri ter Initialization i
l p O et Motor Not Activated
(30000500 )
Switch on Disabled mnen
( STW:2xxxx xxxx x1xx 0000
Disable voltage Shutdown 2Ll iz Fault
i X006 XK 0XXX X A .
(Or Mnin Power OFF)y 1o voltage o 1 or Quick stop ( STW:000x 3000x X0xx 1000 )
(Or E-Stop) (30000 x00x X XXOX ) :
(30000 000 03000 00X ) 5 Ready to Switch on
Or Quick stop ( STW:x000x X300 X0 0001
(Or Main| Power OFF) Disable voltage
And S"‘_"tc; el (Or Main Power OFF)
(And Main Power ON) Shutdown (20000000 0x00¢ X0x0X )
(And ECAT OP) (oo x00x 0x00 X110 ')
(000000 0xx X111 ) Control Power Activation
Switched on Main Power Circuit.Activation
STW:xoxx xx1x x011 0011 JShutdown J Motor Not Activated
Fault reaction active

Quick stop active
( STW:xxxx xxxx x00x 0111

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

Quick stop active Quick Stop function.
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

Fault status

Fault Stop complete, all drive functions are inhibited, and drive parameters can

=7
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be changed to troubleshoot the fault.
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 uleé 0-65535
Details of each bit of Controlword are as follows:
1s s Jis Ji2 Ju Jwo o [s |7 6 |s a3 [2 |1 Jo
Manufacture specific h | fr oms eo 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

Controlword (6040h) bits
Command
bit7 bit3 bit2 bitl bit0
Shutdown 0 X 1 1 0
Switch on 0 0 1 1 1
Switch on + Enable operation 0 1 1 1 1
Disable voltage 0 X X 0 X
Quick stop 0 X 0 1 X
Disable operation 0 0 1 1 1
Enable operation 0 1 1 1 1
Fault reset 0—1 X X X X
Note: X in the table means the bit can be ignored
Servo drive status confirmation is done via Statusword (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:

15 2w (o [8l7]e [s [4 [3]2 |1 |o

T oms illa |oms |m |r |w | sod gs | ve | f |oe |so |r1tso
Including:

r =reserved W = warning

oms = operation mode specific gs = quick stop
ila = internal limit active
oe = operation enabled rm = remote

so = switched on

f=fault

sod = switch on disabled

rtso = ready to switch on

ve = voltage enabled

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)

=

Simphoenix




100 Chapter 8 Servo Basic Functions

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
=
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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

6060h 00h Modes of Operation | RW | INT§ | -128-127 1

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
1 Profile Position Mode (PP)

3 Profile Velocity Mode (PV)

4 Profile Torque Mode (PT)
6

8

9

Homing Mode (HM)

Cyclic Synchronous Position Mode (CSP)

Cyclic Synchronous Velocity Mode (CSV)

10 Cyclic Synchronous Torque Mode (CST)

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

Value Modes of Operation Display
-4 Pulse Mode

0 No mode change/no mode assigned
1 Profile Position Mode (PP)

3 Profile Velocity Mode (PV)

4 Profile Torque Mode (PT)
6

8

9

Homing Mode (HM)

Cyclic Synchronous Position Mode (CSP)
Cyclic Synchronous Velocity Mode (CSV)
10 Cyclic Synchronous Torque Mode (CST)

The operating mode can be switched via Modes of Operation (6060h). To prevent abrupt motor actions, change the operating mode
when the motor speed is 0. When changing modes while the motor is running, the master must simultaneously update the selected
operating mode and all operation mode specific process data objects. When the master selects a new operating mode, the servo unit

will immediately switch to the new mode. The action when changing operating mode is shown below.

Operation Mode before Change Action when Changing Operation Mode
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.
=~
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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.

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

Differential Input : max 500k Hz
Open-Collector Input: max 200k Hz

CD200 Servo

Low-Speed Controler CNA
Pulse( | PusE PULSE+30 -
Input P01 | PULSE-129 xv
SIGH? B SIGN+ 115 _
Phoss B SIGN- 114 EZ

|

Pulse input: max SMHz
. Controler
et [ s HPULSE+
Pul . Converter
h;,ls; K HPULSE-{ .
2t HSION:
prases) || || HSIGN- CN3
é‘ghield

(1) Pulse Command Source Selection

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

below:
Pr3.41 Pulse Command Type Pulse Waveform
T1T2 T1T2
PULSE —+ —
0 Pulse + Direction T3
SIGN
Forward Reverse
Nl
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L
Cw
1 CW+CCW T2 T3
CCwW
Forward Reverse
Phase A leads Phase B by 90° Phase B leads Phase A by 90°
5 Quadrature Pulse Phase A ‘ ‘ ‘ ‘ ‘ L f ‘ ‘ ‘ ‘ ‘
T4
(4x frequency) 1
aneney phaseB T [ | [ ] | I
i Forward Reverse
3 Digital Pulse Given via communication after conversion to digital pulse signal by a converter card

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 (us) 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 Pulse-to-Bus Converter CD200 Servo
24V I
j E— Axis 0 Axis 2
E
Controler g %ﬁj CN3 gﬁj CN3
NPN éﬁj 7%;
NPN —1
Pull-up)
Signal
Enhangement +P1 — Axis 1 Axis 3
-P1 g IE 2

CN3

I N SEIEY B T

7
/ \( ( coMm
\Shield é
External 0V % ......

=t
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b.

Pulse Differential Input Extension Card:

Pulse-to-Bus Converter

CD200 Servo

Axis 0 h2
Differential Input gﬁ' % CN3 % CN3
Controler gﬁﬂ ]
PULSE // \\\
B +
Ph‘;‘;&% ﬁp ised "11 \ -E 11 i—‘:'?if i
‘J ‘J B{ Axis 1 Axis 3
SIGN | + L |
pﬁ‘iﬁfaﬁ T%mc”w\l JI 22:1 SR Z e B CN3 E CN3
o \\ | _com B S
Shield \/
& 5
(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 57600 U32 RWS Restart
interface
Pr3.11 | 250008 Serial Port 2 Protocol 0: Proprietary protocol 1 Us RWS Restart
1: Modbus RTU
Pr3.41 | 40100B Pulse Mode 0: Pulse + Direction 0 - U8 RWS | Immediate
1: CW + CCW
2: AB Phase Quadrature Pulse
3: Bus digital pulse
Pr3.42 | 401085 High-speed Pulse Axis | Single-drive Multi-axis Control 0 - Us RWS | Immediate
Number Axis Number Setting
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
Pr3.43 | 25000B Serial Port 2 Data 0: 1 Stop bit, No parity check 0 - Us8 RWS Restart
Transmission Format 1: 1 Stop bit, Odd parity check
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
Pr3.44 | 401088 Serial Port 2 DIN 0: Not enabled 1: Enabled 0 U8 RWS Restart
Settings

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

=
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Controlword 6040h and Statusword 604 1h in PP mode are described as follows:

Index Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO Ul6 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
4 New target position 0—1: Trigger a new target position. 1 —0: Clear bit12 of the status word
0: Wait for the current position command to complete before executing the new
5 Immediate update . command .
1: Abort the currently executing command and execute the latest position
command
6 Position command type 0: Absolute position command, 1: Relative position command
Fault Reset Execute a fault reset when changing from 0—1. Other commands are invalid
when set to 1
Note: Bits 4, 5, 9:
Bit9 Bit5 Bit4 Description
0 0 0—1 | After the current positioning is completed, start the next positioning
X 1 0—1 | Immediately start the next positioning
1 0 0—1 | Position to the current target position with the current profile velocity, then
start the next positioning
6041h 00h Statusword RO TxPDO uUl16 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 updated
12 New pos1t%on command 1: Previous setpoint operation is in progress, the target position cannot be
reception status updated
13 Position following error 0: No position deviation alarm, 1: Position deviation alarm
15 Homing completed 0: Homing not completed, 1: Homing completed
(2) Related Objects
Index | Sub-index Name Access Type Validation Data Type
603Fh 00h Error Code RO Not changeable UINT16
6040h 00h Control Word RW Real-time change UINT16
6041h 00h State Word RO Not changeable UINT16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6064h 00h Actual Position RO Not changeable INT 32

-
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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
01h Soft limit position 1 RW Real-time change INT 32
607Dh 02h Soft limit position 2 RW Real-time change INT 32
607Eh 00h Command polarity RW Real-time change UINT 8
6081h 00h Profile velocity RW Real-time change UINT 32
6083h 00h Profile acceleration RW Real-time change UINT 32
6084h 00h Profile deceleration RW Real-time change UINT 32
60F4h 00h Position following error RO Not changeable INT 32

N
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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 Ul16 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
7 Fault Reset Execute a fault reset when changing from 0—1.
Other commands are invalid when set to 1
6041h 00h Statusword RO TxPDO uUl16 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 UINT16
6041h 00h State Word RO Not changeable UINT16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6064h 00h Actual Position RO Not changeable INT 32
606Ch 00h Velocity loop feedback RO Not changeable INT 32
606Dh 00h Velocity window RW Real-time change INT 16
606Eh 00h Velocity stable time window RW Real-time change INT 16
607Dk 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 ule 0-65535
Bit Name Description

0 Switch on Must be set to 1 when enabling the servo

1 Enable voltage Must be set to 1 when enabling the servo

2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop

3 Operation enable Must be set to 1 when enabling the servo

7 Fault Reset Execute a fault reset when changing from 0—1.

Other commands are invalid when set to 1

6041h 00h Statusword RO TxPDO Ulé 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid,
1: Valid. When active, it indicates the Controlword has taken effect

(2) Related Objects

Index Sub-index Name Access Type Validation Data Type
4010h 6A Torque mode speed limit RW Real-time change UINT 32
603Fh 00h Error Code RO Not changeable 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
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
el
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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 ulé 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
0: Inactive, 1: Active. When active, start the homing process; it must
4 Homing enable remain active throughout the homing process; switching to inactive
stops the homing process.
7 Execute a fault reset when changing from 0—1.
Fault Reset
Other commands are invalid when set to 1
6041h 00h Statusword RO TxPDO uUl16 0-65535
Bit Name Description
0 Ready to switch on 0: Invalid, 1: Valid. When valid, servo can be enabled
1 Switched on 0: Invalid, 1: Valid. When valid, servo can be enabled
2 Operation enabled 0: Invalid, 1: Valid. When valid, indicates servo is enabled
3 Servo Fault 0: No fault, 1: Fault
4 Voltage enabled 0: Invalid, 1: Valid. When valid, servo can be enabled
5 Quick stop 0: Quick stop enabled, 1: Quick stop disabled
6 Switch on disabled 0: Invalid, 1: Valid. When valid, servo can be enabled
7 Warning 0: No warning, 1: With warning
9 Remote Control 0: Invalid, 1: Valid. When active, it indicates the Controlword has taken effect
10 Target Reached 0: Homing in progress, 1: Positioned at origin or homing interrupted
12 Home found 0: Home signal not found, 1:Home signal found
13 Homing error 0: No error occurred during homing, 1: An error occurred during homing
15 Homing Complete 0: Homing not completed, 1: Homing completed
Note: Bits 10, 12, 13:
Bitl3 Bitl2 Bit10 Description
0 0 0 Home return action in progress
0 0 1 Home return action interrupted or not yet started
0 1 0 Home setting completed, action continues
0 1 1 Home return action completed normally
1 0 0 Home return error occurred, non-zero speed
1 0 1 Home return error occurred, zero speed
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(2) Related Objects
Index Sub-index Name Access Type Validation Data Type
603Fh 00h Error Code RO Not changeable UINT16
6040h 00h Control Word RW Real-time change UINT16
6041h 00h State Word RO Not changeable UINT16
605Ah 00h Quick stop option RW Real-time change UINT 16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6065h 00h Position following error window RW Real-time change UINT 32
6066h 00h Position following 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 01h 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
6005h 01h Home Locate speed RW Real-time change UINT 32
02h Home Creep Speed RW Real-time change UINT 32
609Ah 00h Home Acceleration RW Real-time change UINT 32

(3) Homing Mode Introduction (6098h)

Based on encoder index signals, home switch signals, and limit switch signals, 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.

After encountering the ON—OFF state of the negative limit switch while running at home creep speed in the positive direction,

continue in the positive direction to find the nearest Z-phase signal as the home position, as shown in Motion Path 1.

If the deceleration point signal is active at startup, move at home creep speed in the positive direction. After encountering the

ON—OFF state of the negative limit switch while running in the positive direction, continue in the positive direction to find the

nearest Z-phase signal as the home position, as shown in Motion Path 2.
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6098h=2
Mechanical : Motor Z signal
Deceleration point: Positive limit switch
If the deceleration point signal is inactive at startup, move at home locate speed in the positive direction. After encountering the
OFF—ON state of the positive limit switch, decelerate and stop, then change to home creep speed and move in the negative direction.
After encountering the ON—OFF state of the positive limit switch while running at home creep speed in the negative direction,
continue in the negative direction to find the nearest Z-phase signal as the home position, as shown in Motion Path 1.
If the deceleration point signal is active at startup, move at home creep speed in the negative direction. After encountering the
ON—OFF state of the positive limit switch while running in the negative direction, continue in the negative direction to find the

nearest Z-phase signal as the home position, as shown in Motion Path 2.

—Negative Direction Positive Direction—
IO}
I Positive Limit Switch
I - Motion Path 1
Starting Position
6098h=2
6099h-01h H Motion Path 2
6099h-0zh Starting Position

1 1 1 L. 7-phase Signal

i Positive
Limit
Switch

Home Position

6098h=3
Mechanical origin: Motor Z signal
Deceleration point: Home switch
If the home switch is inactive at startup, move at home locate speed in the positive direction. After encountering the OFF—ON
state of the home switch while running in the positive direction, decelerate and stop, then change to home creep speed and move in
the negative direction. After encountering the ON—OFF state of the home switch while running at home creep speed in the negative
direction, continue in the negative direction to find the nearest Z-phase signal as the home position, as shown in Motion Path 1.
If the home switch is active at startup, run at home creep speed in the negative direction. After encountering the ON—OFF state
of the home switch while running in the negative direction, it continues searching for the nearest Z-phase signal in the negative

direction as the home position, as shown in Motion Path 2.
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«—Negative Direction Positive Direction—
Home Switch
: - Ome) " Motion Path 1
Starting Posijtion
6098h=3

6099h-01h [

| Motion Path 2
6099h-02h

Starting Position

Z-phase Signal

| | Home Switch

Home Position
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.

«—Negative Direction Positive Direction—
| |
. Hore Switch
6098h= 4 ) Motion Path 1
Starting Position

==06099h-01h Starting Position

— 6099h-02h |
Motion Path 2

Z-phase Signal

Home Switch

Home Position
6098h=5
Mechanical origin: Motor Z signal
Deceleration point: Home switch
If the home switch is inactive at startup, run at home locate speed in the negative direction. After encountering the OFF—ON
state of the home switch while running in the negative direction, decelerate and stop, then switch to home creep speed and run in the
positive direction. After encountering the ON—OFF state of the home switch while running at home creep speed in the positive
direction, it continues searching for the nearest Z-phase signal in the positive direction as the home position, as shown in Motion Path
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
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direction as the home position, as shown in Motion Path 2.

—Negative Direction Positive Direction—
HomeE itch 1
Motion Path 1 ( ]
Starting Position
Motion Path 2 = 6098h=5
Starting Position m— 5099h-01h
6099h-02h

Z-phase Signal—-8

Home Switch 77

Home Position
6098h=6
Mechanical origin: Motor Z signal
Deceleration point: Home switch
If the home switch is inactive at startup, run at home locate speed in the negative direction. After encountering the OFF—ON
state of the home switch while running in the negative direction, switch to home creep speed and it continues searching for the
nearest Z-phase signal in the negative direction as the home position, as shown in Motion Path 1.
If the home switch is active at startup, then run at home creep speed in the positive direction. After encountering the ON—OFF
state of the home switch while running in the positive direction, decelerate and stop, then run at home creep speed in the negative
direction. After encountering the OFF—ON state of the home switch while running at home creep speed in the negative direction, it

continues searching for the nearest Z-phase signal in the negative direction as the home position, as shown in Motion Path 2.

—Negative Direction Positive Direction—

Ho¢me Switch
Motion Path 1 el

1
Starting Position

Starting Position 6098h=6

Motion Path 2 *D e 6099h-01h
6099h-02h

Z-phase Signal |

Home Switch

Home Position

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
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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 at home creep speed in the negative direction. After encountering the ON—OFF state
of the home switch while running in the negative direction, it continues searching for the nearest Z-phase signal in the negative
direction as the home position, as shown in Motion Path 3.

—Negative Direction Positive Direction—

| = =

Starting Position Positvd Limit Switch

Motion Path 1 D
StartingI Position SR
1
Motion Path 2
- 6098h=7
6099h-01h

Motion Path 3 H
Starting Position

6099h-02h

Z-phase Signal 1 1 1

Home Switch

Home Position

6098h=8

Mechanical origin: Motor Z signal

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

Home Switch Starting:Position Positive L‘lmit Switch
Motion Path 1 (
—
Starting Position Positive Limit Switch
Motion Path 2 )
Cq 6098h=8

Starting Pasition ——6099h-01h

6099h-02h

Motion Path 3 (

| —

Z-phase Signal ! 1 1

Home Switch —H

Home Position

6098h=9
Mechanical origin: Motor Z signal
Deceleration point: Home switch

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

Mechanical origin: Motor Z signal

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

Mechanical origin: Motor Z signal

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. After encountering the OFF—ON state of the home switch, it switches to home creep speed and runs
in the positive direction. After encountering the ON—OFF state of the home switch while running at home creep speed in the
positive direction, it continues searching for the nearest Z-phase signal in the positive direction as the home position, as shown in
Motion Pathl.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the OFF—ON state of the home switch while running in the negative direction, it decelerates and stops, then
switches to home creep speed and runs in the positive direction. After encountering the ON—OFF state of the home switch while
running at home creep speed in the positive direction, it continues searching for the nearest Z-phase signal in the positive direction as
the home position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. After encountering the ON—OFF state of
the home switch while running in the positive direction, it continues searching for the nearest Z-phase signal in the positive direction
as the home position, as shown in Motion Path 3.
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«—Negative Direction Positive Direction—
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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-phase signal in the negative direction as the home position, as shown in Motion
Pathl1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the OFF—ON state of the home switch while running at home creep speed in the negative direction, it continues
searching for the nearest Z-phase signal in the negative direction as the home position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. After encountering the ON—OFF state of
the home switch while running in the positive direction, it stops, then runs at home creep speed in the negative direction. When
running at home creep speed in the negative direction, after encountering the OFF—ON state of the home switch, it continues
searching for the nearest Z-phase signal in the negative direction as the home position, as shown in Motion Path 3.

=t

Simphoenix



118 Chapter 8 Servo Basic Functions

«—Negative Direction Positive Direction—
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6098h=13

Mechanical origin: Motor Z signal

Deceleration point: Home switch

If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. After encountering the OFF—ON state of the home switch while running in the positive direction, it
decelerates, then switches to home creep speed and runs in the positive direction to find the nearest Z-phase signal as the home
position, as shown in Motion Path 1.

If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the OFF—ON state of the home switch while running in the negative direction, it switches to home creep speed
and continues running in the negative direction. When running at home creep speed in the negative direction, after encountering the
ON—OFF state of the home switch, it stops, then switches to home creep speed and runs in the positive direction. After encountering
the OFF—ON state of the home switch while running in the positive direction, it continues searching for the nearest Z-phase signal
in the positive direction as the home position, as shown in Motion Path 2.

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

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

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

stopping position as the home position, as shown in Motion Path 2.
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6098h=19

Mechanical origin: Home switch

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

as shown in Motion Path 2.
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«—Negative Direction Positive Direction—
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Mechanical origin: Home switch

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

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

as shown in Motion Path 2.
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«—Negative Direction Positive Direction—
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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—

O

Home Switch
Motion Path 1 C i !

Starting Position
|

Motion PatitazrtinE Iioiign 6098h=22

6099h-01h

6099h-02h

Home Switch

Home Position

6098h=23

Mechanical origin: Home switch

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

O O

Starting Position  p o itive Limit Switch

Home Switch

6098h=23 Motion Path 1

6099h-01h

Starting Position

Motion Path 2 |_>—p

6099h-02h

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

<—Negative Direction Positive Direction—

O O

Home Switch | Positive Limit Switch

D

Motion Path 1
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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—OFTF state of the home switch, it decelerates and stops, then switches to home creep speed and runs in
the negative direction. When running in the negative direction, upon encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 3.

—Negative Direction Positive Direction—
Home Switch Positive ;lmit Switch
Motion Path 1 Starting Position
Starting Position p
6099n-01h Motion Path 2 | e
6099h-02h })
Starting Position
Motion Path 3 HD 1
Positive Limit Switch
Home Switch |

Home Position

6098h=26

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. After encountering the positive limit switch while running in the positive direction, it decelerates and stops, then runs at
home locate speed in the negative direction. When running in the negative direction, after encountering the OFF—ON state of the
home switch, it decelerates and stops, then runs at home creep speed in the positive direction. When running at home creep speed in
the positive direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position
as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the positive limit switch is inactive, then run at home locate speed in the positive
direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it decelerates, then
switches to home creep speed and continues running in the positive direction. When running at home creep speed in the positive
direction, upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the
home position, as shown in Motion Path 2.
If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
upon encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position,
as shown in Motion Path 3.
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|: «—Negative Direction Positive Direction— j|
Motion Path 1 Home Switch Positive Limit Switch
Starting Position
y ) Starting Position
6099h-01h Motion Path 2~ |—=
6099h-02h
Starting Position
Motion Path 3 (.
Positive Limit Switch
Home Switch

Home Position

6098h=27

Mechanical origin: Home switch

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

«—Negative Direction Positive Direction—
Negative Limif Switch Home Switch
( Starting Position Motion Path 1
Starting Position . 6098h_27

Motion Path 2
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6099h-02h

Starting Position Motion Path 3

Negative Limit Switch
I Home Switch

Home Position

6098h=28

Mechanical origin: Home switch

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

=

Simphoenix



126 Chapter 8 Servo Basic Functions

When running at home creep speed in the negative direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 2.

If the home switch is active at startup, it runs at home creep speed in the positive direction. When running in the positive direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the negative
direction. When running at home creep speed in the negative direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 3.
—Negative Direction Positive Direction—

O O

Negative Limit Switch Home Switch
Starting Positian Motion Path 1
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6099h-01h

Q Starting Position .
C_<_| Motion Path 2
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Negative Limit Switch

Home Switch

Home Position

6098h=29

Mechanical origin: Home switch

Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, then switches to home creep speed and runs in the negative direction. When running at home creep speed in the
negative direction, after encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed
in the positive direction. When running at home creep speed in the positive direction, after encountering the OFF—ON state of the
home switch, it decelerates and stops, using the stopping position as the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
When running in the negative direction, after encountering the OFF—ON state of the home switch, it decelerates, then switches to
home creep speed and continues running in the negative direction. When running at home creep speed in the negative direction, after
encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the positive direction.
When running at home creep speed in the positive direction, after encountering the OFF—ON state of the home switch, it decelerates
and stops, using the stopping position as the home position, as shown in Motion Path 2.
If the home switch is active at startup, then run at home creep speed in the negative direction. When running in the negative direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, then runs at home creep speed in the positive
direction. When running at home creep speed in the positive direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, using the stopping position as the home position, as shown in Motion Path 3.
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6098h=30
Mechanical origin: Home switch
Deceleration point: Home switch
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
After encountering the negative limit switch while running in the negative direction, it decelerates and stops, then runs at home locate
speed in the positive direction. When running in the positive direction, after encountering the OFF—ON state of the home switch, it
decelerates and stops, then switches to home creep speed and runs in the negative direction. When running at home creep speed in the
negative direction, after encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as
the home position, as shown in Motion Path 1.
If the home switch is inactive at startup and the negative limit switch is inactive, it runs at home locate speed in the negative direction.
When running in the negative direction, after encountering the OFF—ON state of the home switch, it decelerates, then switches to
home creep speed and continues running in the negative direction. When running at home creep speed in the negative direction, after
encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position, as
shown in Motion Path 2.
If the home switch is active at startup, then run at home creep speed in the negative direction. When running in the negative direction,
after encountering the ON—OFF state of the home switch, it decelerates and stops, using the stopping position as the home position,
as shown in Motion Path 3.
—Negative Direction Positive Direction—
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Negative Limit Switch

Home Switch

Home Position
6098h=33
Mechanical origin: Motor Z signal
Deceleration point: None
At startup, it searches for the nearest Z-phase signal as the home position, running at home creep speed (6099h-02h) in the negative
direction.

<—Negative Direction Positive 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

Positive Direction—

direction.
—Negative Direction
6098h=34 Starting Position
6099h-01h |
6099h-02h
Home Position
6098h=35

Mechanical origin: Current position
Deceleration point: None

After triggering homing, the current position is set as the home position.

—Negative Direction

Z-phase Signal

6098h=-17
Mechanical origin: Negative mechanical limit
Deceleration point: None

After triggering homing, it runs at home creep speed (6099h-02h) in the negative direction. After hitting the negative mechanical
limit, when the motor speed is 0 and the current is greater than "Origin Finding Current (6099h-04h)", it moves in the positive
direction by the set origin offset distance at the offset positioning speed (6099h-07h), using this position as the home position

reference point.

Z-phase Signal

Positive Direction—

Starting;Position

Home Position
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«—Negative Direction Positive Direction—

Starting Position
- | 6098h=-17
= 6099h-01h

Negative 6099h-02h
Mechanical
Limit 6099h-07h

Hon:e_?]ffset

Home Position

6098h=-18

Mechanical origin: Positive mechanical limit

Deceleration point: None
After triggering homing, it runs at home creep speed (6099h-02h) in the positive direction. After hitting the positive mechanical limit,
when the motor speed is 0 and the current is greater than "Origin Finding Current (6099h-04h)", it moves in the negative direction by
the set origin offset distance at the offset positioning speed (6099h-07h), using this position as the home position reference point.

[ }

«—Negative Direction Positive Direction—

StartingI Position
|

6098h=-18

6099h-01h

—
—

6099h-02h
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Home Offset N!“"‘ anical
Limit

Home Position

6098h=-20

Mechanical origin: Motor Z signal

Deceleration point: None
After triggering homing, it runs at home creep speed (6099h-02h) in the negative direction. After hitting the negative mechanical
limit, when the motor speed is 0 and the current is greater than "Origin Finding Current (6099h-04h)", it switches to the positive

direction and runs at the offset positioning speed (6099h-07h), searching for the nearest Z-phase signal as the home position.
|: —Negative Direction Positive Direction— :|

Startir;g Position

-
. 6098h=-20
Negative |
Mechanical — 6099h-01h
Limit
6099h-02h
Z-phase Signal \

Home Position
6098h=-21
Mechanical origin: Motor Z signal
Deceleration point: None
After triggering homing, it runs at home creep speed (6099h-02h) in the positive direction. After hitting the positive mechanical limit,
when the motor speed is 0 and the current is greater than "Origin Finding Current (6099h-04h)", it switches to the negative direction
and runs at the offset positioning speed (6099h-07h), searching for the nearest Z-phase signal as the home position.
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—Negative Direction

Positive Direction—
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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 604 1h in CSP mode are described as follows:

Index | Sub-index | Name/Description Access PDO Mapping | Data Type Ranges
6040h 00h Controlword RW RxPDO ule 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
7 Fault Reset Execute a fault reset when changing from 0—1. Other commands are invalid when
setto 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: 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
607Dk 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
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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 (CS

In Cyclic Synchronous Velocity mode, the host computer
velocity 60FFh to the servo drive. Velocity and torque

Synchronous Velocity mode, set object 6060h to 9.

(1) Control Description

Controlword 6040h and Statusword 6041h in CSV mode are

V)
controller periodically and synchronously sends the calculated target

regulation are performed internally by the servo. To enable Cyclic

described as follows:

Index | Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO ul6 0-65535
Bit Name Description
0 Switch on Must be set to 1 when enabling the servo
1 Enable voltage Must be set to 1 when enabling the servo
2 Quick stop Must be set to 1 to enable the servo. Setting to 0 results in quick stop
3 Operation enable Must be set to 1 when enabling the servo
7 Fault Reset Execute a fault reset when changing from 0—1. Other commands are invalid
when set to 1

6041h 00h Statusword RO TxPDO 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
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 UINT16
605Ah 00h Quick stop option RW Real-time change UINT 16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
6064h 00h Actual Position RO Not changeable INT 32
606Bh 00h Speed Loop Command RO Not changeable INT 32
606Ch 00h Velocity loop feedback RO Not changeable INT 32
606Dh 00h Velocity Reached Threshold RW Real-time change INT 16
606Eh 00h Velocity Reached Time RW Real-time change INT 16
6077h 00h Actual torque RO Not changeable INT 16
607Eh 00h Command polarity RW Real-time change UINT 8
6080h 00h Maximum motor velocity RW Real-time change UINT 32
6085h 00h Emergency Stop Deceleration RW Real-time change UINT 32
60B1h 00h Velocity Offset RW Real-time change INT 32
60B2h 00h Torque Offset RW Real-time change INT 16
60EOh 00h Positive torque limit RW Real-time change UINT 16
60E1h 00h Negative torque limit RW Real-time change UINT 16
60FFh 00h Target Speed RW Real-time change INT 32

(3) Recommended Configuration

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

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

8.3.3 Cyclic Synchronous Torque Mode (CST)

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

(1) Control Description

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

Index | Sub-index Name/Description Access PDO Mapping Data Type Ranges
6040h 00h Controlword RW RxPDO 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 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
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 UINT16
6041h 00h State Word RO Not changeable UINT16
605Ah 00h Quick stop option RW Real-time change UINT 16
6060h 00h Control Mode RW Real-time change INT 8
6061h 00h Current operating mode RO Not changeable INT 8
606Ch 00h Velocity actual value RO Not changeable INT 32
6071h 00h Target Torque RW Real-time change INT 16
6072h 00h Maximum Torque RW Real-time change INT 16
6074h 00h Torque command RO Not changeable INT 16
6077h 00h Actual torque RO Not changeable INT 16
607Eh 00h Command polarity RW Real-time change UINT 8
6085h 00h Emergency Stop Deceleration RW Real-time change UINT 32
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 or motor Z signal changes, and stores it in 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-bit5)/(bit9-bit13) and stored in objects 60BAh
(Probe 1 rising edge position), 60BBh (Probe 1 falling
edge position), 60BCh (Probe 2 rising edge position),
and 60BDh (Probe 2 falling edge position)

o If the probe function setting is changed, please
return bit0/bit8 to 0, then change it from "0—1" again
for the change to take effect

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

Probe 2 Trigger Mode:

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

time

1: Continuous trigger

10

Probe 2 Trigger Signal Selection:
0: DI input signal

1: Motor encoder Z signal

11

Reserved

12

Probe 2 Rising Edge Enable:
0: Do not use Probe 1 rising edge latch
1: Use Probe 1 rising edge latch

13

Probe 2 Falling Edge Enable:
0: Do not use Probe 1 falling edge latch
1: Use Probe 1 falling edge latch

14-15

Reserved

Bit8-bit13: Probe 2 related settings

=
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Object (60B9h) allows viewing probe running status. The meaning of each bit is shown in the table below:

Bit Description

ReMarks

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

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

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

3-7 Reserved

bit0-bit2: Probe 1 Running Status

Probe 2 Enable:
8 0: Probe 2 not enabled
1: Probe 2 enabled

Probe 2 Rising Edge Trigger Data Valid:
9 0: Rising edge trigger data invalid
1: Rising edge trigger data valid

Probe 2 Falling Edge Trigger Data Valid:
10 0: Falling edge trigger data invalid
1: Falling edge trigger data valid

Bit8-bit10: Probe 2 Running Status

11-15 | Reserved
(2) Related Objects

Index Sub-index Name Access Type Validation Data Type
60B8h 00h Probe Settings RW Real-time change UINT16
60BSh 00h Probe Status RO Not changeable UINT16
60BAh 00h Probe 1 Rising Edge Position RO Not changeable INT 32
60BBh 00h Probe 1 Falling Edge Position RO Not changeable INT 32
60BCh 00h Probe 2 Rising Edge Position RO Not changeable INT 32
60BDh 00h Probe 2 Falling Edge Position RO Not changeable INT 32
60D1h 00h Probe 1 Rising Edge Time RO Not changeable UINT 32
60D2h 00h Probe 1 Falling Edge Time RO Not changeable UINT 32
60D3h 00h Probe 2 Rising Edge Time RO Not changeable UINT 32
60D4h 00h Probe 2 Falling Edge Time RO Not changeable UINT 32
60D5h 00h Probe 1 Rising Edge Count RO Not changeable UINT 16
60D6h 00h Probe 1 Falling Edge Count RO Not changeable UINT 16
60D7h 01h Probe 2 Rising Edge Count RO Not changeable UINT 16
60D8h 00h Probe 2 Falling Edge Count RO Not changeable UINT 16
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&.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, DI4 for negative limit). It also supports the use of
software limit functions, defining soft limits relative to the mechanical origin using object 607Dh as an absolute position. However, it

must be noted that hardware limits and software limits cannot be used simultaneously; software limits are inValidation when

hardware limits are used.

(1) Control Description

For software limit function to work properly, the following conditions must be met:
¢ In control modes (PP, PV, CSP, CSV)
¢ 607Dh-01h<<607Dh-02h

(2) Related Objects
Set the software limit function using parameters Pr.3.34(4010h-4A), Pr3.35(607Dh-01h), Pr3.36(607Dh-02h):

No. | Index | Sub-index

Name/Description

Description

Pr3.34 | 4010h 4Ah Software Limit Enable 0: Disabled, 1: Enabled

Pr3.35 | 607Dh 01h Soft limit position 1 Set the minimum position value for the soft limit function,
restricting the motor's reverse movement range

Pr3.36 | 607Dh 02h Soft limit position 2 Set the maximum position value for the soft limit function,

restricting the motor's forward movement range

8.4.3 Forced DO Output

(1) Control Description

When ESM switches to OP, forced DO output is determined jointly by 60FEh-01h/60FEh-02h. DOs can be selected bitwise for

forced DO output. 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 braking resistor or the virtual braking function to
prevent further bus voltage increase, otherwise it may trigger an overvoltage alarm or even damage the servo drive. Taking the motor

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

Motor Speed 4
3000rpm
Motor Reducer
Enerlgy Regenergtion
14—l
Energy Regeneratio : \ .
Motor Reducer " | Time t

1 I o

T T >
1 1
1 1
1 1
-3000rpm : 1
< o

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
=
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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-turn 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 uUleé 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:

A/B Phase Pulse Count:10
1 2 3 4 5 6 7 8 9 10

Phase M

|

|

Phase B | | |
| |

Pl

| ‘ |

Pr3. 38 40
( Edge Signal Count )

b. Frequency Division Output 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
meet different upper computer application requirements. The Z-pulse width setting value is the number of included edge signals

starting from the rising edge of phase A. When set to 5, it is as follows:

=
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9.1 Panel Parameters

ReMarks:

Chapter 9 Parameters

<> 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 'I' indicates

signed, and the number indicates the bit width

< Objects that are operated in hexadecimal will be specially Marked in the "Type" attribute

9.1.1 FOO1 Group (Control Loop Parameter Group) Parameter List

Index H

Parameter Name

Setting/Help Information

Default Value

Unit

Type

Access

Validation

Pr1.00

101001

Storage

Return value 2: indicates storage task is being executed
Write 1: Store changed modules

Write 0x786D68: Store checksum data

Write 0x786D6872: Initialize and store checksum data
Write 2: Restore entire machine to factory settings

Write 3: Restore /O and communication modules to
factory settings

Write 4: Reset axis 1 control and motor parameters
Write 8: Reset axis 1 motor parameters
Write 12: Clear fault records

0

U32
HEX

RW

Immediate

Pr1.01

402001

Position Loop
Bandwidth 0

Correspond to position loop response capability
Please refer to the "Adjustment" section for setting method

764

0.01Hz

Uleé

RW

Immediate

Pr1.02

402401

Speed Loop
Proportional Gain 0

Correspond to speed loop response capability
Please refer to the "Adjustment" section for setting method

Determined by
motor parameters

U32

RWS

Immediate

Pr1.03

402501

Speed Loop Integral
Gain 0

Correspond to speed loop steady-state following capability
Please refer to the "Adjustment" section for setting method

Determined by
motor parameters

Ule

RWS

Immediate

Pr1.04

401028

Current Loop
Proportional Gain

Correspond to current loop response capability

This parameter is automatically calculated based on motor
parameters by default

It can be manually adjusted when using custom motors
For manual adjustment, Pr1.06 needs to be enabled

Determined by
motor parameters

Ule

RWS

Immediate

Pr1.05

401027

Current Loop Integral
Gain

Correspond to current
capability

This parameter is automatically calculated based on motor
parameters by default

loop steady-state following

It can be manually adjusted when using custom motors
For manual adjustment, Pr1.06 needs to be enabled

Determined by
motor parameters

Ule

RWS

Immediate

Pr1.06

401026

Current Loop PI Auto
Calculation

0: Automatically calculate current loop PI parameters after
each power-up
1: Use manually set current loop PI parameters

U8

RWS

Restart

Pr1.07

40102C

Position Command
Low-Pass Filter

Correspond command filter

coefficient

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

62.5us

Uleé

RWS

Immediate

Pr1.08

40102D

Position Command
Smoothing Filter

Correspond to position command moving average filter
coefficient

Larger setting value means stronger filtering, greater lag
Setting value -1 is the actual filtering coefficient
1-2048

62.5us

Uleé

RWS

Immediate

Pr1.09

40101D

Speed Feedback Filter
Bandwidth

Set the bandwidth of the speed feedback filter

Larger setting value means weaker filtering, smaller lag
Reasonable setting can reduce noise

Too small a setting may affect loop stability

10-2000

300

Hz

Ule

RWS

Immediate

Pr1.10

40101C

Torque Filter
Bandwidth

Set the bandwidth of the current command filter

Larger setting value means weaker filtering, smaller lag
Reasonable setting can eliminate noise and resonance
Too small a setting may affect loop stability

418

Uleé

RWS

Immediate

Prl.11

300226

Speed Feedback

0: Original speed information

U8

RWS

Immediate

-
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Channel 1: Information after Ist 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
Prl.12 401024 Torque Filter Order 0: First-order low-pass 1 U8 RWS Immediate
1: Second-order low-pass
Pr1.13 606500 Position following One of the detection conditions for position following 50000 PUL U32 RWS Immediate
error window alarm, used with 606600
Trigger position following alarm detection when position
error exceeds this setting
Prl.14 606600 Position Following One of the detection conditions for position following 10 ms Ule6 RWS Immediate
Error Time Window alarm
Used with 606500
Trigger alarm when position error exceeds the setting
value of 6065 and persists for this time window
Prl.15 606700 In-position Window One of the detection conditions for in-position detection 10 PUL U32 RWS Immediate
Used with 606800
Prl.16 606800 In-position time One of the detection conditions for in-position detection 15 ms Ule6 RWS Immediate
window Used with 606700
Prl1.17 40101F Velocity Feedforward | Setting velocity feedforward can improve dynamic 100 %0 Ulé6 RWS Immediate
Permille tracking performance
Note: Setting value / 1024 corresponds to true permille
Pr1.18 401020 Velocity Feedforward | Filters velocity information in the position command 100 Hz Ul16 RWS Immediate
Filter Bandwidth 6-2000
Pr1.19 40104C Gain Switching Mode | 0: Do not use automatic gain switching 0 U8 RWS Immediate
In this case, if "Gain Select" is configured for the input
function, the gain group corresponding to the "Gain
Select" function is used. Otherwise, if rigidity level is
used, the rigidity gain group is selected; otherwise, gain
group 0 is selected
1: Switch gain to the group corresponding to 40104D
when speed is 0
2: In position mode, when position error is less than the
value corresponding 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 Target | Set the gain group number selected when automatic gain U8 RWS Immediate
switching is enabled 0-3
Pr1.21 310005 Current Gain Display the number of the currently used gain group 0 Us 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
Prl1.24 402004 Position Loop Reference Position Loop Bandwidth 0
Bandwidth 3
Pr1.25 402402 Speed Loop Reference Speed Loop Proportional Gain 0
Proportional Gain 1
Pr1.26 402403 Speed Loop Reference Speed Loop Proportional Gain 0
Proportional Gain 2
Pr1.27 402404 Speed Loop Reference Speed Loop Proportional Gain 0
Proportional Gain 3
Pr1.28 402502 Speed Loop Integral Reference Speed Loop Integral Gain 0
Gain 1
Pr1.29 402503 Speed Loop Integral Reference Speed Loop Integral Gain 0
Gain 2
Pr1.30 402504 Speed Loop Integral Reference Speed Loop Integral Gain 0
Gain 3
Pr1.31 402702 Integral Limit 1 Set the speed loop integral output current limit Drive limited 0.1A Ule6 RWS Immediate
Should not exceed the current command limit when set
Prl1.32 402703 Integral Limit 2 Reference "Integral Limit 1"
Pr1.33 402704 Integral Limit 3 Reference "Integral Limit 1"
Prl1.34 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 %0 Ul6 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 Ul16 RWS Immediate
Filter Bandwidth 6-2000
Pr1.37 401016 Speed Mode 0: Speed command originates from the profile generator 0 U8 RWS Immediate
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Command Source (operating mode 3) or immediate speed command source
(operating mode -3)
1: Speed command originates from analog input
2: Speed command originates from pulse frequency
Pr1.38 401064 Vibration Suppression | Bit0-1: 0 does not enable vibration suppression function 0 Ul16 RWS Immediate
Setting 1 Enable vibration filter A HEX
2 Enable vibration filter B
3 Enable vibration filter A+B
Pr1.39 401065 Vibration Suppression | Set frequency of vibration filter A 100 0.1Hz Ul16 RWS Immediate
Frequency A 10-1000
Pr1.40 401066 Vibration Suppression | Set intensity of vibration filter A 10 Ule6 RWS Immediate
Intensity A 1-30
Prl.41 401067 Vibration Suppression | Reference Group A 100 0.1Hz Ule6 RWS Immediate
Frequency B
Pr1.42 401068 Vibration Suppression | Reference Group A 10 Ul16 RWS Immediate
Intensity B
Prl1.43 40101E Integral Limit 0 Reference Integral Limit 1
Prl1.44 401076 Startup Compensation | Accelerate motor from 0 speed 0 Internal Ul16 RWS Immediate
Current Validation in position mode Unit
Pr1.45 401077 Startup Compensation | Constant time for startup compensation current, which will 15 ms U8 RWS Immediate
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 Us RWS Restart
Current startup
Pr1.48 401061 Real-time Function 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 Limit the maximum forward friction current detected 10 0.1A Us RWS Restart
Friction Current online
Pr1.50 401063 Reverse Maximum Limit the maximum reverse friction current detected 10 0.1A U8 RWS Restart
Friction Current online
Pr1.51 401075 Gain Switching Used when gain switching mode is 2 2000 inc Ule6 RWS Immediate
Positioning Error Need to be adjusted according to actual conditions
Comparison Value
9.1.2 F002 Group (Motor Parameter Group) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access Validation
Pr2.00 101001 Storage Refer to Pr1.00
Pr2.01 310019 Current Motor Model Display the currently connected motor model Ule RO
Pr2.02 47FEO01 Motor Model Setting Display or sets the motor model Uleé RWS Restart
0 means custom motor
Pr2.03 47FE02 Motor Body ID Correspond to motor body code Ul6 RWS Restart
Pr2.04 47FE03 Motor Encoder ID Correspond to encoder code Ul6 RWS Restart
Pr2.05 47FE04 Motor Bandwidth It can be fixedly set to 2000Hz Hz Ul6 RWS Restart
Pr2.06 47FE05 Rotor Inertia Motor rotor inertia kg mm? Ul6 RWS Restart
Pr2.07 47FE06 Back EMF Coefficient Describe the relationship between motor speed 0.1V/krpm ule6 RWS Restart
and back EMF
Pr2.08 47FE07 Torque Coefficient Describe the relationship between current 0.0INm/A Ule6 RWS Restart
(RMS) and torque
Pr2.09 47FE08 Motor Inductance Line-to-line inductance 0.lmH Uleé RWS Restart
Pr2.10 47FE09 Motor Overload Time Motor's continuous operating time slightly S Ule6 RWS Restart
above rated current
Pr2.11 47FEOA Motor Pole Pair Number Number of magnetic pole pairs in the motor Ul16 RWS Restart
rotor
Pr2.12 47FEOB Rated Current of Motor Current during motor continuous operation 0.1Arms Ul6 RWS Restart
Pr2.13 47FEOC Rated Power of Motor Rated Power of Motor Y Ule RWS Restart
Pr2.14 47FEOD Motor Resistance Line-to-line resistance 0.1Q Ule6 RWS Restart
Pr2.15 47FEOE Baud Rate Index Describe the baud rate used by the encoder U8 RWS Restart
communication protocol
Pr2.16 47FEOF Motor Maximum Speed Describe the maximum allowable motor speed rpm Ul6 RWS Restart
Pr2.17 47FE10 Multi-turn Resolution Use when the encoder is a multi-turn absolute round U32 RWS Restart
encoder
Otherwise, set to 0
Pr2.18 47FEL1 Single-turn Resolution Encoder position resolution within one inc U32 RWS Restart
revolution
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Pr2.19 47FE12 Encoder Type Currently only support type 1 U8 RWS Restart
Pr2.20 47FE13 Excitation Mode 0: Dither excitation uUle RWS Restart
1: Use default excitation information
Pr2.21 47FE14 Brake ID Motor brake code ule RWS Restart
Set to 0 if no brake
Pr2.22 47FE15 Temperature Sensor ID Motor built-in temperature sensor code Ul16 RWS Restart
Set to 0 if no temperature sensor
Pr2.23 300102 Brake Delay Set the brake release delay 100 ms Ule6 RWS Immediate
When Brake ID is not 0, the drive will attempt
to control the brake drive signal to release the
brake when enabled
Pr2.24 40102A Motor Model 0: Do not auto-recognize motor Us RWS Immediate
Auto-Recognition 1: Auto-recognize motor. The drive identifies
the current encoder, then automatically reads
data from inside the encoder.
9.1.3 F003 Group (Drive Configuration Parameter Group) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access | Validation
Pr3.00 101001 Storage Refer to Pr1.00
Pr3.01 609101 Gear Input Turns Motor shaft (gear input shaft) rotation turns 1 r U32 RWS Immediate
Refer to "Motion Equivalent Setting"
Pr3.02 609102 Gear Output Turns Gear output shaft rotation turns 1 r u32 RWS Immediate
Refer to "Motion Equivalent Setting"
Pr3.03 609201 Feed Number of commands issued by the controller 10000 PUL u32 RWS Immediate
Refer to "Motion Equivalent Setting"
Pr3.04 609202 Rotations of Shaft "Fee" corresponds to the number of rotations of the gear 1 r U32 RWS Immediate
output shaft
Refer to "Motion Equivalent Setting"
Pr3.05 607E00 Rotation Direction 0: Command positive polarity 0 U8 RWS Restart
1: Command negative polarity
Pr3.06 25000C Communication ID Drive communication ID. Used for 485, CAN, or 232 1 Us RWS Immediate
cascaded buses. The host computer can set the ID to 127
to connect to drives with unknown communication IDs
from 1 to 126
Pr3.07 401031 Operating Mode at Set the drive's default operating mode at power-up 1 S8 RWS Restart
Power-up
Pr3.08 250004 Serial Port 1 Baud Rate Serial port 1 is the drive's debug port, use a 485 interface. 256000 u32 RWS Restart
Baud rate cannot be changed arbitrarily
Support 128000, 256000, 512000
Pr3.09 25000E Temporary Baud Rate When decide to use a non-default baud rate, first set the 1 ug RW Immediate
temporary baud rate code, if communication is normal
then execute Serial Port 1 baud rate modification
Pr3.10 250005 Serial Port 2 Baud Rate Serial Port 2 is an RS485 bus interface 57600 U32 RWS Restart
Pr3.11 250008 Serial Port 2 Protocol 0: Proprietary protocol 1 U8 RWS Restart
1: Modbus RTU
Pr3.12 25000D CAN Baud Rate CAN bus baud rate setting U8 RWS Restart
Pr3.13 250010 Manufacturer Password | For drive factory configuration use U32 WO Immediate
Pr3.14 242105 User Password Protect application data. When user password protection is 0 ule RWS Immediate
not released, application data cannot read or write, user
password returns 9527, otherwise returns 0
Pr3.15 300103 Relay Control Delay Manufacturer Parameters 120 ms uUle RWS Immediate
Pr3.16 401012 Encoder Multi-turn Validation when the encoder is a multi-turn absolute 0 U8 RWS Restart
Disable encoder
0: Position feedback is multi-turn absolute
1: Disable multi-turn data, position feedback is single-turn
Pr3.17 401013 Auto Enable 0: Do not auto-enable 0 U8 RWS Restart
1: Auto-enable at power-up
2: Automatically execute enable after each fault reset
Pr3.18 401014 Auto Fault Reset 0: Do not auto-reset fault 0 U8 RWS Immediate
1: Automatically clear after a certain time after fault
oceurs
Pr3.19 401015 Fault Reset Time Validation when auto fault reset is enabled 5000 ms uUle RWS Immediate
Pr3.20 40102B Auto Run Position Table | 0: Do not auto-run position table 0 U8 RWS Immediate
>=1: Auto-run position table at power-up
2: Auto-run position table after fault reset
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3: Automatically execute position table after re-homing

Pr3.21 609903 Auto Origin Finding 0: Do not auto-homing 0 ug RWS Immediate
>=1: Auto-homing at power-up
2: Auto-homing after being enabled when origin is lost
3: Always auto-homing when fault is cleared
Pr3.22 242101 Use internal braking 0: Not used 0/1 U8 RWS Immediate
resistor 1: Use
Used by default if an internal braking resistor is present
Pr3.23 242102 Braking Resistor External braking resistor resistance 20 Q U8 RWS Immediate
Resistance
Pr3.24 242103 Braking Resistor External braking resistor overload time 15 s U8 RWS Immediate
Overload Time 1-255
Pr3.25 242104 Braking Resistor Rated External braking resistor power 100 w ule RWS Immediate
Power
Pr3.26 210007 Braking Voltage Trigger voltage to open the braking circuit 0.1V ulé RWS Immediate
Manufacturer Parameters
Pr3.27 210008 Braking Release Voltage | Trigger voltage to close the braking circuit 0.1V ulé RWS Immediate
Manufacturer Parameters
Pr3.28 401057 Current Comparison When this object is 0, the current comparison function is 0 0.1A S16 RWS Restart
Value A inactive
Pr3.29 401058 Current Comparison 0: Compare actual current value 0 Us RWS Immediate
Rule 1: Compare absolute current value
Pr3.30 401059 Current Comparison Time window required for current comparison output 50 ms ulé 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 uUle RWS Immediate
Pr3.33 401045 Step Stop End Current Holding current in step stop mode 10 0.1A Ulé6 RWS Immediate
Pr3.34 40104A Software Limit Enable Note: Software limits cannot be used with mechanical 0 ug RWS Immediate
limits
0: Do not enable 1: Enable
Pr3.35 607D01 Soft limit position 1 Correspond to the soft limit negative position 0 PUL S32 RWS Immediate
Pr3.36 607D02 Soft limit position 2 Correspond to the soft limit positive position 0 PUL S32 RWS Immediate
Pr3.37 401078 Locked Rotor Current Stall Detection Threshold Hardware 0.1A Ule RWS Restart
limited
Pr3.38 40105B Pulse Regeneration Quantity of quadrature pulse regeneration per revolution 10000 edge u32 RWS Restart
Quantity
Pr3.39 401079 Regeneration Index Width of the pulse regeneration index signal 50 edge ulé RWS Restart
Width
Pr3.40 242108 Dynamic Braking Mode | 0: Continuously enable relay after enabling 0 U8 RWS Immediate
1: Relay controlled by enable state
2: Automatically enable relay after power-up
9.1.4 F004 Group (Input Pin Configuration) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access Validation
Pr4.00 101001 Storage Refer to Pr1.00
Pr4.01 240001 DIN1 Action Mode 0: Low level 1: High level 1 U8 RWS Immediate
2: Rising edge 3: Falling edge
Pr4.02 240002 DIN2 Action Mode Same as above 2 Ug RWS Immediate
Pr4.03 240003 DIN3 Action Mode Same as above 1
Pr4.04 240004 DIN4 Action Mode Same as above 1 Ug RWS Immediate
Pr4.05 240005 DINS Action Mode Same as above 1
Pr4.06 240006 DING6 Action Mode Same as above 1 U8 RWS Immediate
Pr4.07 240007 DIN7 Action Mode Same as above 1
Pr4.08 240008 DINS Action Mode Same as above 1 U8 RWS Immediate
Pr4.09 240101 DIN1 Filter Coefficient | Apply a low-pass filter to the DIN pins 100 ms Ul6 RWS Immediate
Pr4.10 240102 DIN2 Filter Coefficient | Apply a low-pass filter to the DIN pins 100 ms Ul6 RWS Immediate
Pr4.11 240103 DIN3 Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms Ul16 RWS Immediate
Pr4.12 240104 DIN4 Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms Ule6 RWS Immediate
Pr4.13 240105 DINS Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms Ul16 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 Ul16 RWS Immediate
Pr4.16 240108 DINS Filter Coefficient | Apply a low-pass filter to the DIN pins 2 ms Ul6 RWS Immediate
Pr4.17 240201 DIN1 Function Index 0: No function 1:Enable 1 ug RWS Immediate
2:Reset 3: Index 0
4: Index 1 5: Index 2
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6: Index 3

7: Index 4

8: Mode Index 0

9: Mode Index 1

10: Gain Index 0

11: Gain Index 1

12: Integral Clear

13: Positive Limit Switch

14: Negative Limit Switch

15: Origin Signal

16: Start Origin Finding

17: Command Reversal

18: Emergency Stop

19: Trigger 0

20: Trigger 1

21: Condition 0

22: Condition 1 23:Pause
24: Position Clear 25: Activate Position
Table
26: Interrupt Position Table | 27: Pause Position Table
28: Probe 1 29: Probe 2
Pr4.18 240202 DIN2 Function Index Same as above 2 Usg 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 Usg 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 DINS Function Index Same as above 18 Usg 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 DING6 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.31 240307 DIN7 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr4.32 240308 DINS Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
9.1.5 FO05 Group (Output Pin Configuration) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit | Type | Access | Validation
Pr5.00 | 101001 Storage Refer to Pr1.00
Pr5.01 | 240701 DOUT]1 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.02 | 240702 DOUT2 Polarity 0: Negative polarity 1: Positive polarity 1 U RWS Immediate
Pr5.03 | 240703 DOUTS3 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.04 | 240704 DOUTH4 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.05 | 240705 DOUTS Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.06 | 240706 DOUT®6 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.07 | 240707 DOUT7 Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.08 | 240708 DOUTS Polarity 0: Negative polarity 1: Positive polarity 1 U8 RWS Immediate
Pr5.09 | 240801 DOUT!1 Function Index 0: No Function 1: Ready 1 U8 RWS Immediate
2: Fault 3: Target Reached
4: Speed Saturated 5: Current Saturated
6: Motor 0 Speed 7: Brake Control
8: Regenerative Braking 9: Z Signal Output
10: Torque Mode Speed Limit 11: Motor Enable
12: In Limit 13: Origin Found
14: Homing 15: Output Index 0
16: Output Index 1 17: Output Index 2
18: Current Reached
Pr5.10 | 240802 DOUT2 Function Index Same as above 2 U8 RWS Immediate
Pr5.11 | 240803 DOUTS3 Function Index Same as above 3 U8 RWS Immediate
Pr5.12 | 240804 DOUT4 Function Index Same as above 7 U8 RWS Immediate
Pr5.13 | 240805 DOUTS Function Index Same as above 11 U8 RWS Immediate
Pr5.14 | 240806 DOUT6 Function Index Same as above 13 U8 RWS Immediate
Pr5.15 | 240807 DOUT7 Function Index Same as above 6 U8 RWS Immediate
Pr5.16 | 240808 DOUTS Function Index Same as above 12 U8 RWS Immediate

9.1.6 F006 Group (Auto-Tuning and Real-time Function Settings) Parameter List
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No. Index H Parameter Name Setting/Help Information Default Value Unit Type | Access | Validation
Pr6.00 101001 Storage Refer to Pr1.00
Pr6.01 401055 Rigidity Grade 0-31 17 U8 RWS Immediate
Refer to "Rigidity Gain Table"
Pr6.02 401056 Use Rigidity Level 0: Not used | 1: Use 0 U8 RWS Immediate
Pr6.03 401053 Inertia Ratio Define the content about inertia ratio in 30 0.1 ule RWS Immediate
"Adjustment"
Users can manually set inertia ratio
Pr6.04 310026 Current Load Inertia Total load inertia deduced from inertia ratio 3*motor Kg*mm”"2 | Ul6 RO
Pr6.05 320015 Start Inertia 0: Not started. Automatically reset to 0 after 0 Us RWS Immediate
Measurement execution
1: Start
Pr6.06 32000D Measuring Results 1: Measurement successful 0 S8 RO
0: Measurement not started or in progress
-1: Speed or current response amplitude too small
-2: Measured torque inertia coefficient abnormal
-3: Inertia ratio too large, exceeding 25 times
-4: Inertia ratio exceeding 40 times
Pr6.07 320016 Movement distance 10-50 30 0.01 Turn U8 RWS Immediate
during inertia
measurement
Pr6.08 310027 Current Inertia Ratio Measurement result of current inertia ratio 30 0.1 Ule RO
Pr6.09 310028 Current KLoad Current torque inertia coefficient U32 RO
Pr6.10 300227 Speed Loop Validation when "Use Rigidity Level" is 1 u32 RO
Proportion 4
Pr6.11 300228 Speed Loop Integral 4 | Validation when "Use Rigidity Level" is 1 Ul6 RO
Pr6.12 300229 Speed Loop KFR4 Validation when "Use Rigidity Level" is 1 256 Ul6 RO
Pr6.13 401061 Real-time Function Refer to 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 inertia deduced from online inertia ratio 0 Kg*mm”2 | 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 Uleé RWS Immediate
Frequency
Pr6.22 401072 Notch Filter B Width Set the frequency range of the notch filter 45 Hz U8 RWS Immediate
Pr6.23 401073 Notch Filter B Depth Set the filter strength of the notch filter 50 dB Us RWS Immediate
Pr6.24 401074 Notch Filter B 100-8000. 8000 indicates function disabled 8000 Hz Ul16 RWS Immediate
Frequency
9.1.7 F007 Group (Jog and Constant Display Settings) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access Validation
Pr7.00 101001 Storage Refer to Pr1.00
Pr7.01 310024 Always Display 0: Display RPM speed 0 U8 RW Immediate
Object 1: Display bus voltage
2: Display temperature
3: DIN final input signal
4: DOUT final output status
5: Drive load rate
6: Motor load rate
Other monitoring objects can be extended
Pr7.02 310022 Jog Speed Set the speed for jog movement 100 pm uUle RW Immediate
Jog Jog mode entry Press SET to enter Jog mode
Refer to "Jog Mode" for details

9.1.8 FO08 Group (Position Table Function) Parameter List
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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: I/O Position
2: 1/O Speed
Pr8.02 31000C Position Table Trigger Mode 0: Trigger Signal 0 U8 RWS Immediate
1: Time Trigger
Pr8.03 31000D Position Table Trigger Delay Delay when triggering by time 100 ms Ule6 RWS Immediate
Pr8.04 40102B Position Table Auto Run 0: Do not auto-run 0 U8 RWS Immediate
1: Execute auto-run once at power-up
2: After fault cleared
3: After auto-origin finding
PPPP1 Position Setting Entry Setting range PP1.01-PP1.30 0 inc S32 RWS Immediate
PPPP2 Speed Setting Entry Setting range PP2.01-PP2.30 0 rpm S16 RWS Immediate
PPPP3 Delay Register Entry Setting range PP3.01-PP3.30 0 ms U32 RWS Immediate
PPPP4 Acceleration/Deceleration Setting range PP4.01-PP4.30 0 Us 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 Ul16 RWS Immediate
PPPP8 Deceleration Setting Entry Setting range PP8.01-PP8.30 0 rps/s Ul6 RWS Immediate
PPPP9 Cycle Count Entry Setting range PP9.01-PP9.30 0 Ul16 RO
9.1.9 FO09 Group (Origin Function Settings) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access | Validation
Pr9.00 101001 Storage Refer to Pr1.00
Pr9.01 607C00 Origin Offset Through this object, the final origin is offset from the PUL S32 RWS Immediate
physical signal generation point
Pr9.02 609800 Origin mode Refer to "Origin Mode Section" 0 S8 RWS Immediate
Pr9.03 609901 Origin Rough A faster speed used for rough origin search 35000 PUL/s u32 RWS Immediate
Positioning Speed
Pr9.04 609902 Origin Fine A slower speed used for precise origin positioning 15000 PUL/s U32 RWS Immediate
Positioning Speed
Pr9.05 609903 Auto Origin Finding | 0: Disabled 0 ug RWS Restart
1: When power-up
2: Origin lost
Pr9.06 609A00 Origin Acceleration This object is used for acceleration and deceleration 1000000 pss u32 RWS Immediate
during the origin finding process
Pr9.07 609904 Origin Finding Validation when using mechanical limits for origin 20 0.1A Ule6 RWS Immediate
Current finding
Pr9.08 609905 Origin Offset Mode 0: Move to the origin offset position, then clear the 0 ug RWS Immediate
position
1: Do not move, directly set the current position as
negative origin offset
Pr9.09 609906 For manufacturer use
Pr9.10 609907 Origin Offset The speed when moving to the origin offset position 200 rpm ule RWS Immediate
Positioning Speed
Pro.11 40105A For manufacturer use
9.1.A FOOA Group (Auxiliary Parameter Settings) Parameter List
No. Index H Parameter Name Setting/Help Information Default Value Unit Type Access | Validation
PrA.00 101001 Storage Refer to Pr1.00
PrA.01 20002B Encoder Reset Write non-0 data to execute multi-turn 0 ug Y Immediate
data clear and encoder fault clear 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
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: Clear both fault and multi-turn data
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Some faults require repeated power-up
PrA.06 30001D Current Command A N/A
PrA.07 310001 Execute excitation information search | N/A
PrA.08 310002 Apply excitation search results N/A
PrA.09 310004 Hall Status Access Not applicable. Complete when it is 3F
and changes 12 times
PrA.10 101004 Restart Processor Write 1 to perform hot restart 0 Us32 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 U8 RWS Immediate
written
Manufacturer Parameters
PrA.15 21001A Aging Command Write 1, enter aging mode after next 0 us RWS Restart
restart
Manufacturer Parameters
PrA.16 21001B Aging State 0: Not aged 0 us 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
xE.yyyy ' ' .- -' '- .- ' ' yyyy 1is the error code, specifically check error
e’ Eme ' == e = code description
For detailed historical error information, please
use the debugging software's fault display
9.2 Object Dictionary
In;ilex 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 the internal 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
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603F00 Error Code Current servo error code 0 uUle6 RO
604000 Control Word 402 state machine control word uUle6 RW Immediate
604100 State Word 402 state machine status word uUle6 RW Immediate
605A00 Quick stop option Emergency stop command action selection 0 Ule6 RWS Immediate
605B00 Shutdown Option Shutdown command action selection 0 Ule6 RWS Immediate
605C00 Disable Option Disable operation command action selection 0 ule RWS Immediate
606000 Working Mode Select drive operating mode 1 18 RWS Immediate
606100 Current Operating Mode Current operating mode display 8 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 error time 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 uUle6 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
607100 Target Torque CST mode command input, limited by 607200. %00 S16 RWS Immediate
607200 Maximum Torque 0~3000. Limit the range for 607100. %0 ule RWS Immediate
607400 Torque command Display target torque value, 1000 corresponds to 1x rated %0 116 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 | Control loop command and feedback in | Control loop command value and feedback value reversed 0 DEC U8 RWS Restart
reverse direction
608000 Maximum Speed Command Limit the speed of the controller rpm U32 RWS Immediate
608100 Profile velocity Profile speed used in "Position Profile Mode" PUL/s U32 RWS Immediate
608300 Profile acceleration Profile acceleration used in "Position Profile Mode" PUL/s? u32 RWS Immediate
608400 Profile deceleration Profile deceleration used in "Position Profile Mode" PUL/s? u32 RWS Immediate
608500 Emergency Stop Deceleration 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 Ule6 RWS Immediate
60B900 Probe Status Probe running status, see Probe Function for details HEX Ule RO
60E000 Positive torque limit Positive maximum torque limit value %0 ule RWS Immediate
60E100 Negative torque limit Reverse maximum torque limit value %0 ule RWS Immediate
60F400 Position following error Position following error real-time value PUL 132 RO
60FD00 External signal input status Feedback limit, origin, enable, and other signal states HEX U32 RO
60FEO01 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, CSV) PUL/s S32 RW Immediate
650200 Supported Operating Modes Operating modes supported by the drive HEX U32 RO
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10.1 Warning Codes
10.1.1 Warning Code List

Chapter 10 Troubleshooting

When a servo drive issues a warning, display the warning code with an AL. prefix. This indicates that the drive detects an

abnormality. Inspect and eliminate the cause of the warning, otherwise it will affect the continuous normal use of the servo system.

Warning Code Name
AL.0001 Battery Warning
AL.0002 Drive Overload Warning
AL.0003 Motor Overload Warning

10.1.2 Warning Handling

> AL.0001: Battery Warning

Fault mechanism: Multi-turn absolute encoder battery voltage is below 3.0V

Confirmation method: Measure battery voltage (EVE ER14505 AA rated voltage 3.6V)

Solution: Power on the drive, replace the battery in a non-operating state. The warning will clear automatically after battery

replacement

Note:

If replace the battery while powered off, the drive will alarm Er.FF02 (Encoder Internal Fault) upon power-up. In this case,
first set PrA.05=3 (2000h-1Fh) to reset the encoder fault, then re-perform the homing function operation

» AL.0002: Drive Overload Warning

Fault mechanism: Drive average load rate exceeds overload warning threshold

Fault Cause

Inspection Method

Solution

1. The load the drive needs to
operate exceeds its capacity

Confirm the overload characteristics of the motor
or servo drive

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

Reduce load weight or reduce load inertia to
ensure that the load is within the drive's
rated capacity;

Replace with a larger capacity servo drive
and matched motor

2. The output capability of drive

Check mechanical inertia ratio or perform inertia
identification, check inertia ratio

Reasonably arrange equipment operating

1 i 1 i
does not match actual load | Pr6.03(4100h-53h) everes, avoid  prolonged continuous
operation ) ) ) ) operation, and ensure the drive has
p Confirm sg‘ngle ope.ratmg cycle time during servo sufficient cooling time
motor cyclic operation
Use X Servo Configurator to check operating
commands and motor speed (3002h-25h)
-Operating command in position mode: 6062h
3. Motor stalls due to . .
. . -Operating command in speed mode: 606Bh o .
mechanical  factors, causing Eliminate mechanical factors

excessive load during operation

-Operating command in torque mode: 6074h
Confirm if, in the corresponding mode, the
operating command is not 0 or very large, while
the motor speed is 0

4. Servo drive failure

Check if the drive cooling fan is working
properly and if the drive's operating environment
is normal;

Power up again after a period of power-off

Eliminate other fault factors, if fault reports
after power up again, please contact
Simphoenix Electric technical support to
replace the servo drive
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» AL.0003: Motor Overload Warning

Fault mechanism: Motor average load rate exceeds overload warning threshold

Fault Cause

Inspection Method

Solution

1. Motor wiring or encoder
wiring errors or poor
connections

Compare with the correct wiring diagram, check
wiring between motor, drive, and encoder

Connect cables according to the correct
wiring diagram;
Electric's

Prioritize using Simphoenix

standard cables;

When using self-made cables, please follow
the hardware wiring guide to produce and
connect

2. Load is too heavy, motor
output Validation torque exceeds
rated torque, continuous
operation for a long time

Confirm the overload characteristics of the motor
or servo drive;

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

Replace with a larger capacity servo drive
and matched motor;

or reduce the load, increase acceleration and
deceleration time.

3. Too frequent
acceleration/deceleration or
excessive load inertia

Check mechanical inertia ratio or perform inertia
identification, check inertia ratio
Pr6.03(4100h-53h)

Confirm single operating cycle time during servo
motor cyclic operation

Extend acceleration/deceleration time

4. Improper gain adjustment or
excessive rigidity

Observe if the motor vibrates or makes abnormal
sounds during operation

Re-adjust gain

5. Motor stalls due to
mechanical factors, causing

excessive load during operation

Use X Servo Configurator to check operating
commands and motor speed (3002h-25h)

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

Confirm if, in the corresponding mode, the
operating command is not 0 or very large, while
the motor speed is 0

Eliminate mechanical factors

6. Servo drive failure

Power up again after a period of power-off

If fault reports after power-up again, please
contact Simphoenix Electric technical
support to replace the servo drive
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10.2 Error Codes
When the servo drive issues a fault alarm, a fault code with an Er. prefix is displayed. At this time, the motor will stop operating

10.2.1 Error Code List

Fault Code Name
Er.2250 Bus current overcurrent
Er.2320 Motor phase current overcurrent
Er.2350 Drive Overload
Er.3130 Input Phase Loss
Er.3210 Main circuit overvoltage
Er.3220 Main circuit undervoltage
Er4310 Drive Overheating
Er.4320 Drive low temperature
Er.5210 Current detection circuit fault
Er.6310 Storage module fault
Er.7110 Braking resistor protection
Er.7121 Motor Stalling
Er.7122 Excitation error
Er.7305 Pulse encoder anomaly
Er.7306 Input pulse frequency anomaly
Er.7307 Full-closed loop Z signal anomaly
Er.7510 Encoder communication loss
Er.7511 Encoder communication interference
Er.8611 Position tracking error
Er.8700 Bus Communication Fault
Er.FF00 Drive configuration error
ErFFO1 Motor Overload
Er.FF02 Encoder Internal Fault
ErFF03 Encoder model identification fault
Er.FF04 Encoder data read anomaly
Er.FF05 Encoder data checksum error
Er.FF06 Encoder data version error
ErFFO8 Data import protection
Er.FF09 Configuration parameter setting error
Er.FFOA Output Phase Loss
Er.FFOB Motor setting error
Er.FFOC Full-closed loop setting error
Er.FFOD Excessive mixed control deviation
Er.FFOE Full-Closed Loop Quadrature Signal Loss
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10.2.2 Troubleshooting
» Er.2250: Bus Current Overcurrent

Fault mechanism: Bus current detection feedback value exceeds protection threshold

Fault Cause

Inspection Method

Solution

1. Gain setting is not
reasonable, and motor
is oscillating

Check if there is vibration or sharp noise during motor startup
and operation; also use X Servo Configurator to monitor
parameters like "Current Feedback"

1. Motor parameter setting error, check
motor parameter settings;

2. Current loop parameters anomaly,
readjust current loop parameters;

3. Speed loop parameters anomaly,
oscillation generated from servo;

4. Servo drive anomaly, replacement of
servo drive is required.

2. Encoder
anomaly

wiring

Check encoder cable for aging, corrosion, or loose connectors;
turn off servo enable signal, manually rotate motor shaft, and
check if drive display speed changes with motor shaft rotation

Re-solder, firmly plug in, or replace
encoder cable

3. Servo drive failure

1. Disconnect the motor cable and power up again, but the fault
still reports;

2. Check the external braking resistor configuration for a
resistance value that is too low or a short circuit in the wiring (at
the main circuit input terminals P+ and C).

Replace the servo drive

Re-select braking resistor resistance and
model

Rewire

» [Er.2320: Motor Phase Current Overcurrent

Fault mechanism: Phase current detection feedback value exceeds protection threshold

Fault Cause

Inspection Method

Solution

1. Motor cable
damaged, grounded, or
Poor contact

1. Check if the servo drive's UVW output and motor side
connections are loose;

2. After ensuring that the drive's power cables and motor cables
are securely connected, measure the insulation resistance
between the servo drive's UVW terminals and the ground wire
(PE) to confirm that it is in the megaohm (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

> FEr.2350: Drive Overload

Fault mechanism: Drive average load rate exceeds overload warning threshold

Fault Cause

Inspection Method

Solution

1. The load the drive
needs to operate exceeds
its capacity

Confirm the overload characteristics of the motor or servo drive

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

Reduce load weight or reduce load inertia
to ensure that the load is within the drive's
rated capacity;

Replace with a larger capacity servo drive
and matched motor

2. The output capability
of drive does not match
actual load operation

Check mechanical inertia ratio or perform inertia identification,
check inertia ratio Pr6.03(4100h-53h)

Confirm single operating cycle time during servo motor cyclic
operation

Reasonably arrange equipment operating
cycles, avoid prolonged continuous
operation, and ensure the drive has
sufficient cooling time

3. Motor stalls due to
mechanical factors,
causing excessive load
during operation

Use X Servo Configurator to check operating commands and
motor speed (3002h-25h)

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

Confirm if] in the corresponding mode, the operating command
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

» FEr.3130: Input Phase Loss

Fault mechanism: Abnormal three-phase input to the drive (applicable to 380V servo drives)

Fault Cause

Inspection Method

Solution

1. Poor connection of the
three-phase input wiring

Check if the servo drive's main circuit input terminals (R S T)
and the upstream input cables are good and securely connected

Replace cables and correctly connect
main circuit power lines

2.380V servo drive
running on single-phase
power

380V servo drive:
RMS value: 380V-440V AC
All three phases need to be measured

Check the servo drive's input power specifications, check actual
input voltage specifications, and measure if the main circuit
input voltage complies with the following specifications:

According to power specifications,
replace or adjust power

» Er.3210: Main Circuit Overvoltage (DC Bus Voltage)

Fault mechanism: Detected DC bus voltage exceeds alarm threshold:

220V servo drive: Overvoltage point 405V

380V servo drive: Overvoltage point 805V

Fault Cause

Inspection Method

Solution

1. Main circuit input
voltage too high

Check servo drive input power specifications, and
measure if the main circuit cable servo drive (R S T)

input voltage complies with the following specifications:

220V servo drive:
RMS value: 220V-240V AC
380V servo drive:
RMS value: 380V-440V AC

According to power specifications, replace or
adjust power

2. Power supply is
unstable or affected by
lightning strike

Troubleshoot if the drive input power supply has been
affected by lightning, measure if the input power supply
is stable, and if it meets the above specifications

Access a surge suppressor, then power on again. If
the fault still occurs, replace the servo drive

3. Braking resistor
selection inappropriate or
failed

If built-in braking resistor is used
(Pr3.22=1/2421h-01h=1), confirm if P+ and D are
reliably connected with a wire. If yes, then measure the
resistance between C and D;

If external braking resistor is used
(Pr3.22=0/2421h-01h=0), measure the resistance of the
external braking resistor between P+ and C, and
compare it with the recommended value;

For braking resistor specifications, please refer to 2.6
Regenerative Braking Resistor Selection

1. If the resistance is "oo" (infinity), the internal
wire of the braking resistor is broken, replace with
a new braking resistor;

2. If built-in braking resistor is used, adjust to use
external braking resistor, and remove the
short-circuit wire between P+ and D. The
resistance value can be chosen to be consistent
with the built-in braking resistor, and the power
needs to be not less than the built-in braking
resistor;

3. If external braking resistor is used, replace with
an external braking resistor of appropriate
specifications and reconnect between P+ and C;

4. Be sure to set Pr3.23 (External Braking Resistor
Resistance) and Pr3.25 (External Braking Resistor
Power) to match the parameters of the actual
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

phase

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

First, ensure that the main circuit input voltage is
within the specification, secondly, and adjust the
acceleration/deceleration time if allowed

5. Large deviation in bus
voltage sampling value

Measure if the DC bus voltage value is normal, compare
with the drive's monitored bus voltage value

support

Please contact Simphoenix Electric technical

6. Servo drive failure

Repeatedly power off and reconnect main circuit power,
but the fault still reports

Replace the servo drive

» 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

> FEr.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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» FEr.4320: Drive Low Temperature

Fault mechanism: Servo drive power module temperature is below low temperature protection value (-10°C)

Fault Cause

Inspection Method

Solution

1. Ambient temperature too low

Measure ambient temperature

Improve servo drive operating conditions,
increase ambient temperature

Power on and preheat for a period of time, start
operation after the alarm clears

2. Servo drive failure

Still reports fault after 5 minutes of power off
and restart

Please contact Simphoenix Electric technical
support to replace the servo drive

» Er.5210: Current Detection Circuit Fault

Fault mechanism: Phase current sensor sampling value anomaly

Fault Cause

Inspection Method

Solution

1. Short circuit or other
problems occurred on encoder
or I/O interface power pins

Troubleshoot if there is any anomaly in
encoder and I/O interface wiring

Re-process encoder and /O interface wiring

2. Servo drive failure

Attempt power cycling several times, but the
fault still reports

Please contact Simphoenix Electric technical
support to replace the servo drive

» FEr.6301: Storage Module Fault

Fault mechanism: Internal logic power supply issue occurred during data storage execution

Fault Cause

Inspection Method

Solution

1. Short circuit or other
problems occurred on encoder
or I/O interface power pins

Troubleshoot if there is any anomaly in encoder and

I/O interface wiring

Re-process encoder and I/O interface wiring

2. Perform firmware upgrade

Alarm occurs after firmware upgrade is completed

Perform the initialization operation

3. Servo drive failure

Attempt power cycling several times, but the fault
still reports

Please contact Simphoenix Electric technical
support to replace the servo drive

» Er.7110: Braking Resistor Protection

Fault mechanism: Braking resistor actual power exceeds rated power

Fault Cause

Inspection Method

Solution

1. Regenerative energy exceeds
dissipation limit

value during braking

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

Reduce load weight or reduce load
inertia to ensure that the load is within
the drive's rated capacity;

Replace with a larger capacity servo
drive and matched motor

2. Braking resistor wiring error Check wiring against 2.4.1 Braking Resistor Wiring

Correctly connect braking resistor

Refer to 2.6 Regenerative Braking Resistor Selection
to confirm braking resistor specifications, and verify
parameter values for Pr3.23 (External Braking
Resistor Resistance) and Pr3.25 (External Braking
Resistor Power)

3. Braking resistor selection or
parameter setting is
unreasonable

correctly set parameters
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> Er.7121: Motor Stall

Fault mechanism: Actual speed of motor is zero, but the operating current reaches the limit, and persists for a certain

time

Fault Cause

Inspection Method

Solution

1. Servo drive U V W output
phase sequence wired
incorrectly

Verify if the motor phase sequence is correct

Rewire according to correct wiring

2. Motor stall due to mechanical
factors

Use X Servo Configurator to monitor if the
operating command and motor speed match, and
monitor current feedback waveform

Troubleshoot mechanical factors causing
jamming, occasional sticking,
eccentricity, etc. For motors with brakes,
check if the brake is working properly

> Er.7122: Motor Excitation Error

Fault mechanism: Execute special excitation function failed

Cause: During motor excitation, motor phase loss or motor parameter error is detected (motor pole pairs, encoder

resolution, etc.)

Solution: Troubleshoot encoder and motor information input; check motor wiring

» Er.7305: Pulse Encoder Anomaly

Fault mechanism: Pulse encoder internal parameter anomaly

Fault Cause

Inspection Method

Solution

1. Pulse encoder wiring error or
loose cable

1. Check encoder wiring

2. Check if field vibration is too large, causing
encoder cable to loosen, or even vibrate and damage
the encoder.

3. Replace with a working encoder cable. If the fault
no longer occurs after replacement, it indicates that
the original encoder cable was damaged

2. Encoder Z signal interference

Check field wiring: Are there large devices nearby
that produce interference, or are there multiple
power/frequency conversion devices and other
interference sources in the cabinet?

1. Rewire according to the correct wiring
diagram, and ensure that encoder
terminal connections are tight. Prioritize
using Simphoenix Electric's standard
cables; if non-standard cables are used,
check if they meet specifications, e.g.,
use shielded twisted pair. When routing
cables, try to separate strong and weak
currents. Do not bundle motor cables and
encoder cables. Ensure good ground
contact for motor and servo drive.

2. Check if the plugs at both ends of the
encoder have good contact, if any pins
are recessed.

3. Replace with a working encoder cable.
If not, the encoder itself has a significant
problem, and replace the servo motor.

» Er.7306: Input Pulse Frequency Anomaly

Fault mechanism: Input pulse frequency exceeds the limit

Solution: Troubleshoot controller pulse parameter configuration, and system interference

» Er.7307: Full-closed loop Z Signal Anomaly

Fault mechanism: When using periodic full-closed loop Z signal, signal detection is abnormal due to disconnection,

etc.

Solution: Troubleshoot full-closed loop encoder wiring, and system interference
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> Er.7510: Encoder Communication Loss

Fault mechanism: No encoder signal detected

Fault Cause Inspection Method

Solution

1. Check encoder wiring
2. Check if field vibration is too large, causing
encoder cable to loosen, or even vibrate and damage

1. Encoder wiring error or loose
the encoder.

cable ) )
3. Replace with a working encoder cable. If the fault

no longer occurs after replacement, it indicates that
the original encoder cable was damaged

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

2. Encoder d d
neoder damage occurs, the motor encoder may be damaged

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

3. Drive failure occurs, the drive may be faulty

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.7511: Encoder Communication Interference

Fault mechanism: Encoder communication data anomaly

Fault Cause Inspection Method

Solution

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. Encoder signal interfered

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.

If the fault reoccurs, the motor encoder may be

2. Encoder damaged damaged

Please contact Simphoenix Electric
technical support

» Er.8611: Position Tracking Error

Fault mechanism: Position response cannot follow command

mechanical factors .
monitor current feedback waveform

Fault Cause Inspection Method Solution
Use X Servo Configurator to monitor if the
1. Motor stall due t . .
otorstartduc to operating command and motor speed match, and Troubleshoot mechanical factors

Check servo drive

-Position loop gain:

2. Servo drive parameter | -Speed loop gain: Pr1.02 (4024h-01h)

settings are unreasonable | -Profile speed: 6081h

-Position deviation threshold: Pr1.13(6065h)
‘Profile acceleration/deceleration: 6083h/6084h

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

-Positive/negative torque limit: 60EOh/60E 1h
Whether the set values are reasonable

Position Control Mode:

CSP mode: Check gear ratio
6091h-01h/6091h-02h to determine the increment
value of position command corresponding to a

3. Host computer single synchronous cycle, and convert to velocity
position command information;
inappropriate ‘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

-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.

torque command, etc.

6099.02h.
Monitor operating waveforms using X Servo . . .
. , . . . If position command is non-zero but position
4. Servo drive/motor Configurator's oscilloscope function: position .
.. feedback is always zero, please replace servo
fault command, position feedback, speed command,

drive/motor

> Er.8700: BUS Communication Fault

Fault mechanism: EtherCAT communication loss

Fault Cause Inspection Method

Solution

1. Unstable physical connection of
data link, or loss of process data due
to unplugging network cable

Check if servo drive network cable connection is
reliable and firm, if there is severe vibration on site; Replace with a more reliable
confirm if unplug or plug network cable; confirm if it network cable

is the specified network cable specification

2. Data loss due to EMC
interference, poor network cable
quality, or poor connection

Check host computer network status;

Detect if servo drive is reliably grounded

Ensure reliable grounding of servo
drive, rectify EMC

> Er.FF01: Motor Overload

Fault mechanism: The average load rate of motor exceeds overload alarm threshold

Fault Cause Inspection Method

Solution

1. Motor wiring or encoder
wiring errors or poor
connections

Compare with the correct wiring diagram, check
wiring between motor, drive, and encoder

Connect cables according to the correct wiring diagram;
Prioritize using Simphoenix Electric's standard cables;

When using self-made cables, please follow the hardware
wiring guide to produce and connect

2. Load is too heavy, motor
output Validation torque
exceeds rated torque,
continuous operation for a long
time

Confirm the overload characteristics of the motor or
servo drive;

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

Replace with a larger capacity servo drive and matched
motor;

or reduce the load, increase acceleration and deceleration
time.

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

3. Too frequent
acceleration/deceleration or
excessive load inertia

Extend acceleration/deceleration time

4. Improper gain adjustment or | Observe if the motor vibrates or makes abnormal
excessive rigidity sounds during operation

Re-adjust gain

Use X Servo Configurator to check operating
commands and motor speed (3002h-25h)

5. Motor stalls due o -Operating command in position mode: 6062h

mechanical factors, causing -Operating command in speed mode: 606Bh

excessive load during operation -Operating command in torque mode: 6074h

Confirm if, in the corresponding mode, the operating
command is not 0 or very large, while the motor speed
is0

Eliminate mechanical factors

=

Simphoenix




160 Chapter 10 Troubleshooting

Fault Cause

Inspection Method

Solution

6. Servo drive failure

If fault reports after powering off for a period and
then power up again

Please contact Simphoenix Electric technical support to
replace the servo drive

Fault

Fault Cause

Solution

Er.FF00: Drive
Configuration Error

The drive did not execute full factory procedure or
configuration data lost

Please contact Simphoenix Electric
technical support

Er.FF02: Encoder Internal
Fault

A fault of the encoder is detected

Please contact Simphoenix Electric
technical support to replace the motor

Er.FF03: Encoder Model
Identification Fault

Failed to correctly identify its type upon power-up or
re-connection of encoder

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

Er.FF04: Encoder Data Read
Anomaly

Error reading internal encoder data

Please contact Simphoenix Electric
technical support

Er.FF05: Encoder Data
Checksum Error

Motor encoder not initialized by manufacturer or
information modified

Please contact Simphoenix Electric
technical support

Er.FF06: Encoder Data
Version Error

The drive does not support encoder internal data version

Update drive firmware, please refer to
5.2.4 Firmware Download

Er.FF08: Data Import
Protection

Actively generate this error when performing batch data
import

Execute save and restart after data import,
and set PrA.10 to 1 or operate
1010h-04h=1

Er.FF09: Configuration
Parameter Setting Error

Set unreasonable motion equivalent and enable it

Re-set reasonable motion equivalent data,
refer to Section 8.1 Electronic Gear for
settings

Er.FFOA: Output Phase Loss

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

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

Contact Simphoenix Electric technical
support to replace the servo motor

Er.FF0B: Motor Setting
Error

Occur when motor encoder type is set to incremental
encoder but drive hardware do not support it

Correctly set motor parameters, then
restart the drive

Er.FFOC: Full-closed loop Z
Signal Anomaly

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

Correctly set drive parameters, then restart

Er.FFOE:Full-Closed Loop
Quadrature Signal Loss

Abnormal detection of quadrature input signals occurs
during power-on due to issues such as wire breaks.

Check connections of the full-closed loop
encoder, rectify EMC

» Er.FFOD: Excessive Mixed Control Deviation

Fault mechanism: Caused by excessive position error during full-closed loop mixed control

Fault Cause

Inspection Method

Solution

1. Motor stall due to
mechanical factors

Use X Servo Configurator to monitor if the operating
command and motor speed match, and monitor current
feedback waveform

Troubleshoot mechanical factors

2. Servo drive
parameter settings are
unreasonable

Check servo drive

-Position loop gain: 4020h-01h

-Speed loop gain: Pr1.02 (4024h-01h)

-Profile speed: 6081h

-Position deviation threshold: 4010h-80h
-Profile acceleration/deceleration: 6083h/6084h
-Positive/negative torque limit: 60EOh/60E1h
Whether the set values are reasonable

1. Re-perform servo gain adjustment

2. Set appropriate maximum mixed control position
deviation threshold (4010h-80h) according to operating
conditions

3. Adjust parameters such as command
acceleration/deceleration time, torque limits

3. Host computer
position command
inappropriate

Position Control Mode:

‘CSP mode: Check gear ratio 6091h-01h/6091h-02h to
determine the increment value of position command
corresponding to a single synchronous cycle, and convert to
velocity information;

‘PP mode: Check gear ratio 6091h-01h/6091h-02h to
determine 6081h (profile run speed);

-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
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Fault Cause

Inspection Method

Solution

-HM mode: Check gear ratio 6091h-01h/6091h-02h to
determine 6099.01h and 6099.02h.

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 half a year, when powering on, the voltage
should be slowly increased via a voltage regulator, otherwise there is a risk of
electric shock and explosion (of internal electrolytic capacitors).

Daily Maintenance and Upkeep

Through daily inspections and maintenance, various abnormal situations can be discovered promptly, their causes identified in time,

and potential faults eliminated early, ensuring normal equipment operation and extending the service life of the servo drive. Please

refer to the table below for daily inspections and maintenance.

Inspection and Maintenance Checklist

Inspection Subject

Inspection Cycle

Inspection Items

Judgment Criteria

Any time Regular
1. Temperature, humidity 1. When temperature > 45°C, the servo drive cover
Operating . should be opened, humidity < 95%, no frost
. N 2. Dust, moisture
Environment 3G 2. No abnormal odor, no flammable or explosive
- a8 gases
. . 1. Good ventilation in the installation environment,
. 1. Installation environment L .
Cooling System y ] no obstruction in the air duct
2. Fan of servo drive .
2. Body fan operates normally, no abnormal noise
1. Vibration, temperature rise 1. Stable vibration, normal air outlet temperature
Servo Drive N 2. Noise 2. No abnormal noise, no abnormal odor
3. Wires, terminals 3. Tightened screws are not loose
Mot N 1. Vibration, temperature rise 1. Stable operation, normal temperature
otor
2. Noise 2. No abnormal, uneven noise
Input or N 1. Input voltage 1. Input voltage within specified range
Output Parameters 2. Output current 2. Output current below rated value
» The servo drive has undergone electrical insulation tests before leaving the
factory, and users do not need to perform additional withstand voltage tests.
Otherwise, internal components may be damaged.
> If insulation testing of the servo drive is necessary, all input and output terminals
must be reliably short-circuited. Insulation testing on individual terminals is
strictly prohibited. Use a 500V megohmmeter for testing.
» Do not use a megohmmeter to measure the control circuit. The servo drive
contains electrostatic-sensitive components—direct contact is prohibited.
» When performing insulation testing on the motor, the connection between the

motor and the servo drive must be disconnected.
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Inspection and Replacement of Vulnerable Parts

Some components inside the servo drive may wear out or degrade in performance during use. To ensure stable and reliable operation
of the servo drive, preventive maintenance should be performed, and components replaced when necessary.

Filter Capacitor

Possible causes of damage: High ambient temperature, large pulsating current, electrolyte aging.

Judgment criteria: Does the servo drive frequently experience faults like overcurrent or overvoltage during loaded operation? Is

there any liquid leakage? Is the safety valve protruding? Are the measurements of static capacitance and

insulation resistance abnormal?

e The pulsating current in the main circuit will affect the performance of aluminum electrolytic filter capacitors. The extent of the
effect is related to ambient temperature and usage conditions. Servo drives used under normal conditions should have their
electrolytic capacitors replaced every 3 to 4 years.

e  When the electrolytic capacitor's electrolyte leaks, the safety valve protrudes, or the capacitor body expands, it should be

replaced immediately.

Cooling Fan
Possible causes of damage: Bearing wear, blade aging, etc.
Judgment criteria: When the servo drive is powered off, check for cracks or other abnormalities in the fan blades and other parts;

when the servo drive is powered on, check if the fan operation is normal, and if there is abnormal vibration, noise, etc.

o The service life of all cooling fans inside the servo drive is approximately 15,000 hours (i.e., approximately two years of

continuous use of the servo drive). If the fan produces abnormal sound or vibration, it should be replaced immediately.

Storage

If the servo drive is purchased but not used immediately or stored for a long time, the following precautions should be observed:

Storage environment should comply with the table below:

Environmental
.. Requirements Remarks
Characteristics
Long-term storage temperature should not exceed 45°C to
Ambient 10°C-45°C prevent capacitor characteristics from deteriorating.
Temperature Environments where condensation or freezing may occur due
to sudden temperature changes should be avoided.
Relative Humidity 5-95%
Do not exp o.se to direct sunlight, free fro.m Measures such as sealing with plastic film and desiccants can
Storage dust, corrosive or flammable gases, oil, be adopted
Environment steam, gas, dripping water, vibration, and
low in salt.

If the servo drive is not used for a long time, it should be powered on every six months to restore the characteristics of the filter
capacitors, and at the same time, check the other functions of the servo drive. When powering on, the voltage should be gradually

increased via an autotransformer, and the power-on time should be more than half an hour.

»  The performance of the internal filter capacitors in the servo drive may degrade
if it remains unused for an extended period.
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Warranty

The manufacturer will provide warranty service for the servo drive body under the following conditions:
Free repair is provided for failures or damages occurring under normal use within the warranty period (18 months from the date of
purchase). After 18 months, a reasonable repair fee will be charged.
Even within the warranty period, a certain repair fee will be charged for faults caused by the following reasons:
¢ Faults caused by not following the operation manual or exceeding standard specifications;
% Faults caused by unauthorized self-repair or modification;
% Faults caused by improper storage;
3% Faults caused by using the servo drive for abnormal functions;
s 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

hzmhaﬂ&%i&éﬁ

Wanwei Electric (Huizhou) Co., Ltd. F00-8E19-800
Address: No. 72, Songbailing Avenue, Sanhe Village, Tonghu Town, Zhongkai High-tech Zone, AEFREEDNBEERS
Huizhou City

Tel: (86) 0752-2600100

Release Date: July 2025
Version: V1.0
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