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 important reminder
Before you are ready to use and commission the product, please be sure to read the following reminders!
1. K2F-20D
            D Incremental Encoders, J Absolute Encoders, X Rotary Encoders, 			 C Magnetic Encoders
            20 for module 20A, 30 for module 30A, 50 for module 50A, 75 for     			module 75A
            F without communication, R RS485 communication
            1,2,3,4 for drive type
            K Drive Series

2、K1,K2 series driver L1,L2 (r,t) for the control power supply two-phase AC220V power supply input terminals.
K1,K2 series driver power supply for two-phase (three-phase) AC220V power supply, K3 series driver power supply for two-phase (three-phase) AC380V power supply (compatible with AC220V power supply), the main power input terminals for the R, T, S .
3,	 Please refer to the instruction manual and set the correct motor model parameter PA1 to match the drive with the motor.
4,	 The pulse and direction signals supported by K series driver, PULS/SIGN is 5V signal. If the control signal PULS/SIGN used by the customer is 24V, see 3.5.3 for wiring.
5,	 Please set the electronic gear ratio parameters PA12, PA13 correctly.
6,	 Set the correct pulse command input method.
Refer to this manual to change the drive 14 parameters.
Incorrect setting of the pulse command input method may cause the motor not to rotate or to rotate only in one direction.
7,	 When the load inertia carried by the motor is large, please increase PA5 appropriately and decrease PA9 at the same time.
8,	 Parameters PA1, PA14, PA35 are modified to take effect after power off and power on again.
9,	 Refer to section 5.4 for holding motor wiring.
10、When customers make their own coding line, please use twisted shielded wire, and the total length of the coding line do not
Over 15m.
11, when customers make their own control line, connection, you need to use shielded wire, and line length generally do not exceed 15m, otherwise pulse loss may occur.
 This application technology manual provides K series servo drive related information and reference materials. The content mainly includes:
Installation environment and method of servo drive and safety inspection
Description of all parameters of the servo drive
Introduction to the control functions of servo drives
Instructions for test run operation of servo drives
Abnormalities and troubleshooting methods during application

This manual can be applied to users as follows:
installer and wirer
System commissioning and commissioning personnel
Inspection and maintenance staff

Before you read this manual, please follow these points:
Application environment free of moisture, corrosive gases and flammable gases
Good grounding of the application environment
It is strictly prohibited to connect the three-phase power and servo drive U, V, W directly when wiring, otherwise the drive will be damaged.
Do not touch the rotating equipment, move or remove the cables, or remove the drive while it is energized for operation.

Thank you very much for your support of this product, please read this manual carefully before use to ensure that you use it correctly. If you still have problems with the use, please consult your dealer or our customer service.


Safety Precautions

operating environment
[image: ]◆ It is prohibited to use this series of products exposed to moisture, corrosive gases, flammable gases and other substances, which may result in electric shock or fire.
◆ It is prohibited to use this product in applications with direct sunlight, dust, salt powder and metal powder.
◆ It is prohibited to use this series of products in applications where oil or medicine adheres or drips.

mounting
◆ Make sure the grounding terminal is well grounded and the grounding resistance is less than 100 ohms.[image: ]
◆ L1 and L2 of K1 and K2 drives are connected to two-phase AC220V, and R, S, T, are connected to two-phase (three-phase) AC220V. R, S, T, of K3 drive are connected to two-phase (three-phase) AC220V~AC380V.
◆ U, V, and W of the driver are output terminals and should be connected to the motor.
◆ When connecting the three-phase outputs of the driver U, V, and W to the three-phase inputs of the motor, do not connect the wrong phase sequence.
◆BP(C) and PI(PO,P) of the driver are connected to the external braking resistor (the braking resistor has high voltage, please do not touch it with your hands), if you use the built-in resistor, please short BP(C) and D. If you use the external resistor, please remove the shorting tabs of BP(C) and D. (Applicable to K1, K2, and 35D drivers).
◆When wiring, refer to the wire selection instructions for wiring, otherwise a fire may result.

manipulate
◆Configure the appropriate parameter settings before starting operation of the equipment. Failure to adjust the parameters to the proper settings may result in uncontrolled operation or malfunction of the equipment.
[image: ]◆ Do not touch any motor parts, cables, or radiators while the motor is running, as this may cause injury.
◆ It is prohibited to change or remove the wiring or remove the driver while it is energized to prevent electric shock.
◆ Do not touch the terminals within 10 minutes after the power is turned off to prevent electric shock caused by residual voltage.
[bookmark: _Toc300569023]
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[bookmark: _Toc452370200]Chapter I. Product Description
[bookmark: _Toc300568830][bookmark: _Toc452370201]1 .1 K-Series
The power connector for the K-Series is a sandbar screw-in connector.
The 44PIN control line and encoder interfaces are DB, and the communication interfaces are IEEE1394 or RJ45.
[bookmark: _Toc300568833][bookmark: _Toc452370202]1.2 Drive Form Factor
[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
Figure 1-1 K-Series Drive Appearance Schematic
[bookmark: _Toc452370203]1.3 Description of the driver interfaces
[bookmark: _Toc452370204][bookmark: _Toc300568835][bookmark: _Toc452370211]1.3.1 L1 L2 terminal 
L1 L2 is the K1K2 drive two-phase AC220V control power supply terminal, no phase sequence requirements, K3 drive does not have this terminal.
1.3.2 PI (PO,P) PB(C) D terminal
1、PI(PO,P) BP(C) is the external braking resistor terminal (braking resistor has high voltage, please don't touch it with your hands), PI(PO,P) is the DC bus positive.
2. It is strictly prohibited to connect the PI (PO,P) BP (C) terminals directly. It is strictly prohibited to connect the PI (PO,P) BP (C) terminals directly, which will damage the driver.
3、PB(C) D short for the built-in braking resistor (for K1,K2 and 35D driver, factory default built-in resistor), if you need to connect the external resistor, please remove the shorting piece.
[bookmark: _Toc452370205]1.3.3 R S T terminals
R S T is a three-phase AC220V~AC380V power supply terminal block with no phase sequence requirement.
[bookmark: _Toc452370206]1.3.4 N PE terminals
N terminal is DC bus negative (not ground, with high voltage), will be used when a common bus is required.PE terminal is connected to earth.
[bookmark: _Toc452370207]1.3.5 U V W terminals
U V W is the drive power output terminal and connects to the corresponding port of the motor.
The power cable of the drive connected to the motor is usually provided directly by the manufacturer. When customers need to make their own power line, please choose the appropriate line type and make sure that the U V W is not connected wrongly, otherwise the motor will easily be out of control.
For detailed information, refer to Table 2-3 and Table 2-4.
[bookmark: _Toc452370208]1.3.6 Encoder interface
The 44PIN control line is the encoder signal interface for receiving the position signal from the servo motor.
For D series drives, only incremental encoders are adapted, and for J series, absolute encoders.
The incremental encoder consists of six signals, A, B, Z, U, V, and W, each with differential output.
The number of encoder lines is 2500CPR, etc., and the signal output is in the form of a normal 15-wire output.
Refer to Table 3-1-1 for specific definitions.
Absolute encoder including SA, SB communication cable, VB+, VB- battery wiring, +5V, GND internal 5V power supply
Refer to Table 3-1-2 for specific definitions.
[bookmark: _Toc452370209]1.3.7 44PIN control line interface
The encoder is the upper system control interface. Refer to Table 3-2 for specific definitions.

[bookmark: _Toc452370210]1.3.8 Communication interfaces
The communication interface is RS485 communication interface (optional).
Chapter 2 Installation and Wiring
This chapter explains the environment for storing and installing the K series servo driver, installation precautions, and various precautions for wiring.
1、If the product is seriously damaged during transportation, it must not be installed on the power, please contact the supplier in time to replace;
2. Please ground the PE terminal.
[bookmark: _Toc452370212]2.1 External dimensions and mounting dimensions
The drive outline and mounting dimensions are shown in Figure 2-1 and Table 2-1.
	
	
	
	
	
	

	model number
	power (output)
	rated current
	Module Current
	voltage range
	Enclosure size
	Built-in Resistors
	External Resistors

	K1x-20y
	750W
	3.3A
	20A
	AC220V
	160*46*170
	bring one's own
	optional

	K1x-30y
	1.2KW
	4.8A
	30A
	AC220V
	160*46*170
	bring one's own
	optional

	K2x-10y
	200W
	1.5A
	10A
	AC220V
	170*29*170
	N/A
	require

	K2x-15y
	400W
	2.1A
	15A
	AC220V
	173*51*160
	bring one's own
	optional

	K2x-20y
	750W
	3.3A
	20A
	AC220V
	173*51*160
	bring one's own
	optional

	K2x-30y
	1.2KW
	4.8A
	30A
	AC220V
	173*51*160
	bring one's own
	optional

	K2x-35y
	1.8KW
	7A
	35A
	AC220V
	185*90*160
	bring one's own
	optional

	K2x-50y
	2.5KW
	10A
	50A
	AC220V
	185*90*160
	bring one's own
	optional

	K3x-35y
	2.5KW
	7A
	35A
	AC220V-AC380V
	163*85*190
	bring one's own
	optional

	K3x-50y
	3.7KW
	10A
	50A
	AC220V-AC380V
	225*113.7*198.2
	　N/A
	require

	K3x-75y
	7.5KW
	20A
	75A
	AC220V-AC380V
	225*113.7*198.2
	　N/A
	require


Where x(F stands for normal, J stands for with RS485 communication),y(D: incremental encoder, J: absolute encoder)
2.2 Installation space
[image: C:\Users\ADMINI~1\AppData\Local\Temp\1609389802(1).png]
[image: ]
Figure 2-1 Schematic diagram of driver external dimensions
[bookmark: _Toc300568837][bookmark: _Toc452370213]2.2 Installation environment
	The ambient temperature for this series of driver is 0℃~55℃. The optimum ambient temperature range is 0℃~40℃. If the ambient temperature exceeds 45℃ or more, please place it in a well-ventilated place.
If this product is assembled in a confined space, make sure that the size of the confined space and the ventilation conditions must be such that there is no danger of overheating of all the electronic devices used inside. In addition to this, the conditions of use include the following:
1, working environment humidity: 40% ~ 80% below (no condensation)
2, the use of the environment without high-temperature heating devices
3, the use of the environment without water droplets, dust and oily dust
4, the use of the environment without corrosion, flammable gases or liquids
5, the use of the environment without floating dust and metal particles
6, the workplace without strong electromagnetic noise interference
7, fixed installation position vibration less than 0.5G


[bookmark: _Toc300568841][bookmark: _Toc452370214]2.3 Driver connection terminals
Table 2-3	 Names and functions of each connection terminal of the servo drive
	terminal markings
	name (of a thing)
	clarification

	R, S, T
	main circuit
Power Input
	K1,K2 drives are connected to three-phase AC 220V, K3 drives are connected to three-phase AC 220V~380V power supply.
(Select the appropriate voltage specification according to the product model)

	U, V, W, PE
	motor output
Connection Terminal
	Connection to servo motor (color is related to motor definition, this is the default)
	terminal markings
	Connection Cable Color

	U
	coir (coconut fiber)

	V
	(loanword) hack (computing)

	W
	gray

	PE
	yellow-green two-color




	PI(PO,P), BP(C), D
	braking power
Resistive Terminal Block
	Factory short BP(C),D default built-in braking resistor (for 35D and K2 driver), if you need external braking resistor, please remove the shorting tab between BP(C),D and PI(PO,P),BP(C) to connect external braking resistor, and then connect BP(C) to the external braking resistor.

	PE
	ground terminal
	PE connects to power ground and motor ground.

	N, PI(PO,P)
	Common DC bus terminals
	N is the negative terminal of the common DC bus and PI(PO,P) is connected to the positive terminal of the common DC bus.

	Encoder Interface
	Encoder Signal Terminal
	Encoder connected to the motor, see section 3.2

	44PIN control line connector
	Control Signal Terminal
	Connect the upper digital controller, see section 3.3

	communication interface
	Communication Connection Terminal
	Connection to a personal computer (PC or NOTEBOOK) or PCL, etc.



Table 2-4	 Servo driver wiring specifications for each terminal
	Terminal Symbols
	Terminal Name
	Cable Specifications

	R, S, T
	Main circuit power supply
	1.5mm for 30A modules2 / 2.5mm for 35A modules2 / 4mm for 50A, 75A modules2

	U, V, W
	Motor Output Connection Terminal
	ibid

	PI(PO,P), BP(C)
	External braking resistor
	ibid

	PE
	ground terminal
	4mm2

	encoders
	Encoder Signal Terminal
	≥0.14 mm2 ,14-core twisted shielded cable

	44PIN control cable
	Control Signal Terminal
	≥0.14 mm2 , twisted shielded cable


[bookmark: _Toc452370215]2.4 Precautions for Installation and Wiring
1. Check whether the main power supply R, S, T wiring is correct, and wire according to the applicable voltage specifications.
2, to confirm the servo motor output U, V, W terminal phase sequence wiring is correct, whether with the motor corresponding terminals one-to-one correspondence, if connected to the wrong, the motor may not rotate or fly.
3, because the servo motor flows through the high-frequency switching current, so the leakage current is relatively large, the motor grounding terminal must be connected to the servo drive shell terminal PE and good grounding, while the grounding wire should be thick, into a single point grounding.
4、After the power supply is cut off, due to the large-capacity electrolytic capacitors inside the driver, it still contains a large amount of charge, please do not touch R, S, T and U, V, W the six power lines. Please wait for more than 10 minutes, after the charging light is off, before touching the servo drive or motor.
5, input/output signal line and encoder signal line, please use the recommended cable or similar shielded wire, wiring length: input/output signal line is less than 3 m, encoder signal line is less than 15 m. When wiring according to the shortest distance connection, the shorter the better. If the distance is more than 20 meters, please use a signal cable with twice the wire diameter to ensure that the signal will not be attenuated too much.
6, R, S, T and U, V, W six power lines should not be close to other signal lines, as far as possible, more than 30 centimeters apart, do not pass in the same pipe, and not tied together.
7. Confirm that the diode used for relay absorption of the output signal is connected in the correct direction, or else it will cause a malfunction and cannot be used normally.
8、Please install a non-fused circuit breaker (NFB) so that external power can be cut off in time when the drive fails.
9、Please cut off the power supply if it is not used for a long time.
10. Definition of rotating direction: Facing the motor shaft extension, the rotating shaft rotates counterclockwise in the CCW direction, and the rotating shaft rotates clockwise in the CW direction. Generally speaking, CCW is positive direction and CW is negative direction.
[image: ]
[bookmark: _Toc452370216]Figure 2-3	 Servo motor rotation direction definition
 Chapter 3 Signal Interface and Wiring
Signal terminals include 44PIN control line interface, encoder interface, communication interface. The communication interface is RS485 (optional).
This chapter gives the definitions and meanings of the 44PIN control line interface, the encoder interface, and the three standard wiring methods.
[bookmark: _Toc452370217]3.1 General
1、Encoder interface is the encoder signal interface for receiving the position signal of servo motor.
2、K series actuator, suitable for incremental photoelectric encoder and absolute encoder.
3, incremental encoder including A, B, Z, U, V, W a total of 6-way signal, each signal using differential output. The signal output is in the form of ordinary 15-wire output.
4, the encoder for the upper control interface, used to receive control signals from the upper control system, as well as the output of the upper control system required feedback signals.
5、Communication interface is RS485 communication interface, used to communicate with upper computer or PLC.
6. The control signals of the upper control system generally include pulse signals PULS+, PULS-, direction signals SIGN+, SIGN-, analog speed command input signals AS+, AS-, BS+, BS-, drive enable signals SON and so on.
7, the upper control system required feedback signals generally include A B Z differential feedback signals A +, A -, B +, B -, Z +, Z -, Z signal OC output signal CZ, servo alarm signals ALM and so on.

[bookmark: _Toc452370218]3.2 Encoder Interface
[bookmark: _Toc452370219].2.13 Encoder Interface Profile
[image: ][image: ]

[image: ]
Figure 3-1 Encoder Interface Outline Schematic


[bookmark: _Toc452370220].2.23 Encoder Interface Definition
Table 3-1-1 Incremental Encoder Series Encoder Interface Definitions
	Terminal number (three rows)
	Terminal No. (Double Row)
	markings
	Signal Name

	10
	1
	A+
	Encoder A signal

	5
	9
	A-
	

	4
	2
	B+
	Encoder B signal

	9
	10
	B-
	

	3
	3
	Z+
	Encoder Z signal

	8
	11
	Z-
	

	12
	14
	U+
	Encoder U signal

	11
	6
	U-
	

	6
	13
	V+
	Encoder V signal

	1
	5
	V-
	

	7
	4
	W+
	Encoder W signal

	2
	12
	W-
	

	13
	7
	+5V
	5V Power Supply

	14
	8
	GND
	Power Supply Common Ground

	housings
	housings
	PE
	Shielded ground


[bookmark: _Toc452370221]
Table 3-1-2 Absolute Encoder Series Encoder Interface Definitions
	Terminal number (three rows)
	Terminal No. (Double Row)
	1394 Interface (6PIN)
	Terminal No. (Double Row)
	Signal Name

	11
	6
	1
	SA
	Encoder communication A

	12
	14
	2
	SB
	Encoder communication B

	5
	9
	3
	VB-
	Battery Negative

	10
	1
	4
	VB+
	Battery Positive

	13
	7
	5
	+5V
	5V Power Supply

	14
	8
	6
	GND
	Power Supply Common Ground

	housings
	housings
	housings
	PE
	Shielded ground



3.3 44PIN control line interface
[bookmark: _Toc452370222].3.13 44PIN Control Wire Interface Profile
[image: ]
Figure 3-2 Encoder Outline Diagram

[bookmark: _Toc452370223].3.23 44PIN Control Wire Interface Definition
Table 3-2 44PIN Control Line Interface Definitions
	terminal number
	markings
	Signal Name

	3
	OA+
	Encoder A phase number

	19
	OA-
	

	4
	OB+ 
	Encoder B phase number

	20
	OB- 
	

	5
	OZ+
	Encoder Z phase number

	21
	OZ-
	

	34
	CZ
	Encoder Z-phase open collector outputs

	35,36
	DGND
	Encoder Common Ground

	29,30
	COM+
	Input I/O port power supply positive

	41
	SON
	Servo Enable

	12
	ZCLAMP/CLE /SC1
	Zero speed clamp/deviation clear/internal speed selection1

	28
	SC2/INH
	Internal speed selection 2

	26
	SP1
	Eight-point positioning BIT0 bit

	11
	SP2
	Eight points to locate the BIT1 bit

	42
	SP3
	Eight points to locate the BIT2 bit

	27
	ALRS
	Alarm Clearance

	8
	ALM-
	Output I/O port common ground

	40
	COIN-
	Output I/O port common ground

	10
	BRK-
	Output I/O port common ground

	38
	OUT1-
	Output I/O port common ground

	7
	ALM
	Servo Alarm

	37
	OUT1
	Quasi-stop in place output

	9
	BRK
	Mechanical Mechanical Brake Release

	39
	COIN
	Positioning Complete / Speed Arrival

	31
	AS+ 
	Analog speed/torque command input

	16
	AS- 
	

	32
	BS+ 
	Torque command input (valid only when dual analog is turned on)

	33
	BS- 
	

	1,17
	AGND
	analogically

	6
	+24VIN
	When the pulse output signal is +24V, this pin is connected to 24V.

	14
	PULS+
	Command pulse PULS input

	13
	PULS-
	

	44
	SIGN+
	Command pulse SIGN input

	43
	SIGN-
	

	22,23
	XVOUT
	Customizable internal DC 12V or 24V outputs

	24,25
	XGND
	

	housings
	PE
	Shielded ground 



3.4 Communication interfaces
3.4.1 Communication interface profile
[image: ][image: C:\Users\ADMINI~1\AppData\Local\Temp\1608882810(1).png]

3.4.2 Communication interface definitions
Table 3-3 Communication Interface Definitions
	1394 Interface Terminal Number
	RJ45 connector terminal number
	markings
	Signal Name

	1
	1 (CN3)
	A
	RS485 signal 1 set

	2
	2(CN3)
	B
	

	4
	2(CN4)
	B
	RS485 signal 2 sets

	6
	1 (CN4)
	A
	

	3,5
	
	GND
	Power Supply Common Ground

	7
	
	
	

	8
	
	
	

	housings
	
	PE
	Shielded ground



[bookmark: _Toc300568852][bookmark: _Toc452370224]3.5 Input and output interface types
[bookmark: _Toc300568853][bookmark: _Toc452370225]3.5.1 Digital Signal Input Interface
Digital signal input interface circuits are generally composed of components such as optocouplers, switches, relays, and transistors with open collector connections, as shown in the figure below.


		
Figure 3-3	 Digital signal input interface circuit type1
1, DC power supply DC12 ~ 24V, provided by the user, can be supplied with a minimum current of 100mA
2, pay attention to the power supply polarity must not be connected to the wrong, otherwise it will damage the drive.

[bookmark: _Toc300568854][bookmark: _Toc452370226]3.5.2 Digital Signal Output Interface
The digital signal output interface circuit uses a photocoupler to connect with a relay or opto-coupler to realize the isolated transmission of digital signals.



Figure 3-4	 Digital signal output interface circuit type2
1、DC power supply DC5~24V, provided by the user. Pay attention to the polarity of the power supply, do not connect the reverse, otherwise it will damage the servo drive.
2, the optocoupler output for open collector form, can pass the maximum current of 50mA, the maximum external DC voltage is 25 V. User load must meet this voltage and current limitations, otherwise it will damage the driver.
3, when the use of relays and other inductive loads, inductive components need to be connected in parallel at both ends of the current diode, pay attention to the polarity of the diode; if the polarity is reversed, it will damage the drive.
[bookmark: _Toc300568855][bookmark: _Toc452370227]3.5.3 Pulse Command Input Interface
Pulse commands can be inputted using either open collector or differential drive. differential drive is less susceptible to interference and has a maximum input pulse of 500 kppr, while open collector has a maximum input pulse of 200 kppr. In order to reliably transmit pulse volume signals, it is recommended to use the differential drive method.
1、Differential drive input method schematic diagram
In the differential drive mode, the upper computer controller signal output driver chip is selected to use AM26LS31, MC3487 or similar RS422 line driver.


Figure 3-5	 Pulse signal input interface type (differential input method) type3






	K-Series Drive PLC Control Line Definition (Series Resistor)

	line definition
	Control Line Interface Pin Number
	Pin Color
	Pin Definitions
	note

	Enable Common
	29,30
	yellow-brown
	COM+
	

	enabling terminal
	41
	palm fiber
	SON
	

	Output Common
	8,10,38,40
	violet (color)
	DOCOM
	

	warning signal
	7
	opaque white
	ALM
	

	positive pulse (physics)
	14
	fig. reactionary
	PULS+
	String 1.2K resistor, if the PLC pulse is 24V, this pin is left empty.

	Pulse Negative
	13
	monochrome
	PULS-
	

	orientation
	44
	red (color)
	SIGN+
	String 1.2K resistor, if the PLC pulse is 24V, this pin is left empty.

	directional negativity
	43
	red and white
	SIGN-
	

	Connect to PLC 24V
	6
	blue (color)
	+24VIN
	

	Brake Positive
	9
	blue and white
	BAK
	

	shielded wire
	
	metal grid
	
	vacant


The PLC cable to the encoder has a 44PIN male connector.
                  K-Series Drives Connected to PLC
                  Pulse output signal for DC+5V wiring method
 (
Positive pulse output
Negative pulse output
Direction Positive Output
directional negative output
    PLC
) (
PULS+ 
(
14
)
PULS-
(
13
)
SIGN+ 
(
44
)
SIGN-
(
43
)
 44PIN control line interface 
connector
)






[bookmark: _Toc300568856][bookmark: _Toc452370228]                   Pulse output signal for DC+24V wiring method
 (
+24V
pulse output
directional output
    PLC
) (
+24VIN 
(
6
)
 PULS-
(
13
)
 SIGN-
(
43
)
 44PIN control line interface 
connector
)





Siemens PLC wiring method (string 1.2K or so resistor)
 (
PULS+ 
(
14
)
 PULS-
(
13
)
 SIGN+ 
(
44
)
 SIGN-
(
43
)
44PIN control line interface 
connector
) (
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0V
directional output
0V 
    PLC
)





(If the pulse interference is large, the drive end shell should not be connected to the shield, PLC end shield connected to 0V)
3.5.4 Analog Input Interface
The analog input has two ways: differential input and single-ended input. Differential input can suppress common mode interference, so it is recommended to use differential input. This series driver has two analog command inputs, analog speed and analog torque, analog voltage range is -10V~+10V, and input impedance value is about 10KΩ. There is a certain zero bias in the analog input, which can be compensated by adjusting the parameters.


Figure 3-7	 Analog Input Interface Type (Differential Input Method) type4


Figure 3-8	 Analog input interface type (single-ended input method) type4
1. In differential input mode, 3 connection wires are required to connect with the upper controller.
2. In the single-ended input mode, 2 connection wires are required to connect with the upper controller.
3. The input voltage must not exceed the voltage range -10V~+10V, otherwise the driver will be damaged.
4, this interface is non-insulated, non-isolated input interface, it is recommended to use shielded cable connection to reduce noise interference.









[bookmark: _Toc300568857][bookmark: _Toc452370229]3.5.5 Encoder signal output interface
The driver takes the position pulse signals fed back from the motor encoder and outputs them via the differential driver AM26LS31 to the input pins of the upper controller. Two forms of encoder A, B and Z phase signals can be accepted at the user end.
The upper controller uses a long wire line receiver IC to interface with the driver as shown in the following circuit diagram:


Figure 3-9	 Encoder Position Feedback Output Signal Interface (Upper Unit Uses Long Wire Receiver) type5
The upper controller can use the equivalent IC with AM26LS32 as the receiver, which must be connected in parallel with a terminating resistor with a resistance range of 220Ω~470Ω.
The common ground (GND) of the drive encoder must be connected to the signal ground of the host computer.
Upper controller using high-speed optocoupler to receive the encoder output signal, the upper computer input needs to be connected in series with a current-limiting resistor, resistance value of about 220Ω, the specific interface circuit diagram shown in Figure 3-10:


Figure 3-10	 Encoder Position Feedback Output Signal Interface (High-speed Optocoupler for Upper Unit) type5
This is a non-insulated, non-isolated output connector.
[bookmark: _Toc300568858][bookmark: _Toc452370230]3.5.6 Encoder Z signal open collector output interface
The driver outputs the encoder zero position Z signal to the upper controller in the form of a triode open collector interface. For the encoder zero signal Z pulse, the pulse width is narrow, it is recommended to use high-speed photocoupler to receive. The specific interface circuit diagram is shown in Figure 3-11:


Figure 3-11	 Encoder Z signal open collector output type6
This interface is a non-insulated, non-isolated output interface with a maximum output current of 50mA.
[bookmark: _Toc300568859][bookmark: _Toc452370231]3.5.7 Optical encoder signal input interface
	The servo driver uses the equivalent IC to AM26LS32 as the receiver of the encoder differential input signal, and its interface circuit is shown in Figure 3-12:


Figure 3-12	 Encoder signal input circuit interface type7
This interface is a non-insulated, non-isolated input interface.







[bookmark: _Toc452370232]3.6 Standard Wiring Methods
[bookmark: _Toc452370233]3.6.1 Standard wiring diagram under position control
Figure 3-13 Standard Wiring Diagram under Position Control


[bookmark: _Toc452370234]3.6.2 Standard Wiring Diagram for Analog Control of Speed/Torque

Figure 3-14 Standard Wiring Diagram under Speed/Torque Analog Control


[bookmark: _Toc300568864][bookmark: _Toc452370235]Chapter 4 Panel Display and Operation
This chapter describes how to display the panel status of the K-Series Servo Drives and how to operate each panel.
[bookmark: _Toc300568865][bookmark: _Toc452370236]4.1 Driver Panel Description
[bookmark: OLE_LINK1]	 The panel consists of 5 or 6 LED digital tube displays and 4 keys ↑, ↓, ←,Enter , which are used to display various system statuses and parameter settings. The operation adopts a hierarchical operation mode that unfolds layer by layer with the main menu. The specific interface of the panel is shown in Figure 4-1 and Table 4-1:



Figure 4-1	 Operation Panel Structure Indication Diagram
Table 4-1	 Operation panel key function description
	notation
	name (of a thing)
	functionality

	Power
	Power indicator
	When lit, the control power circuit capacitor is charged.

	Run
	Operation Indicator Light
	When lit, it means that the main power circuit capacitor has been charged and the driver can work normally.

	[image: ]
	Add key
	The menu advances or increases monitor codes, parameter values and set values. Long press has a repeat effect, the longer it is held, the higher the repeat rate.

	[image: ]
	minus key
	The menu backs up or decreases monitor codes, parameter values and set values. Long press has a repeat effect, the longer you hold it, the higher the repeat rate.

	[image: ]
	exit button
	Exit menu or operation cancel

	Enter
	OK button
	Enter menu or operation OK


Note: If the display of the 6 digital tubes blinks, an alarm has occurred.
[bookmark: _Toc300568868][bookmark: _Toc452370237]4.2 Main Menu
The first level is the main menu with 6 modes, use ↑ and ↓ keys to change the mode, press Enter to enter the 2nd level of the selected mode to perform specific operation; press ← key to return to the 1st level from the 2nd level.


Figure 4-2	 Operation block diagram of the first level menu mode selection



[bookmark: _Toc300568869]
[bookmark: _Toc452370238]4.3 Status and Parameter Monitoring Mode (DP--)
	Under the main menu, select the monitoring mode "dp-" and press Enter to enter the monitoring mode. As shown in the figure below, there are 19 monitoring and displaying states, users can use ↑ and ↓ keys to select the required monitoring content, and then press Enter to enter the specific monitoring and displaying state.

Figure 4-3 Monitoring Mode Operation Block Diagram
[bookmark: _Toc300568870][bookmark: _Toc452370239]4.4 Parameter Modification Mode (PA--)
Select "PA -" in layer 1 and press Enter to enter the parameter setting mode. Press ↑, ↓ to add or subtract the parameter number, and press Enter to modify the parameter value. Press the ↑ and ↓ keys to modify the parameter value. When the parameter value is modified, the decimal point of the rightmost LED digital tube will light up, press Enter to make sure the modified value is valid, at this time, the decimal point of the right LED digital tube will go out, and the modified value will be reflected in the control immediately. Press ← key to return to the upper menu.

Figure 4-4	 Parameter setting operation block diagram


[bookmark: _Toc300568872][bookmark: _Toc452370240]4.5 Parameter Management mode (EE--)
Select "EE -" in layer 1 and press Enter to enter the parameter management mode. Select the operation mode, press the Enter button and hold it for more than 3 seconds, the display will show "FInISh" which means the operation is successful, if it shows "Error", it means the operation fails. Press ← key to return.


Figure 4-5	 Parameter management operation block diagram


	EE-set Parameter Write, indicates that the parameters in the parameter table are written to the parameter area of the EEPROM, which is not affected by power failure and is stored permanently.

	EE-rd Parameter Read, reads the data from the parameter area of the EEPROM into the parameter table. When the user is not satisfied with the modified parameter or the parameter has been messed up, execute this operation to restore it to the parameter that has just been powered up.

	EE-def Restore Default Value means read the default value (factory value) of all parameters into the parameter table and write it into the parameter area of EEPROM, and the default parameters will be used in the next power-up. This operation can be performed when the user has messed up the parameters and cannot work normally. It is important to note that after restoring the default parameters, the motor license model code parameter (parameter PA1) should be modified to match the motor being used.
[bookmark: _Toc300568873][bookmark: _Toc452370241]4.6 Speed trial run mode (SR--)
Select Sr - in level 1 and press Enter to enter the speed trial run mode. The prompt in this mode is S, the unit of value is r/min, and the system is in speed trial run control mode. The speed command is provided by the keys, and the ↑ and ↓ keys can be used to change the speed command, and the motor runs at the given speed.


Figure 4-6.	 Speed trial operation block diagram
[bookmark: _Toc300568874][bookmark: _Toc452370242]4.7 Tap to run mode (JR--)
Select Jr - in layer 1, press Enter to enter the JOG operation mode, i.e., pointing mode. the JOG operation prompt is J , the value unit is r/min, and the system is in the pointing control mode. the J0G speed is set by parameter PA21. Press ↑ key and hold, the motor runs at JOG speed, release the key, the motor stops and keeps zero speed; press ↓ key and hold, the motor runs at negative JOG speed, release the key, the motor stops and keeps zero speed.


Figure 4.7.	 Block diagram of JOG run operation
[bookmark: _Toc300568875][bookmark: _Toc452370243]4.8 Analog Auto-Zero (AU)
After this operation, the driver automatically detects the zero deviation of the speed analog (or zero deviation of the torque analog), writes the zero deviation value to PA45 (or PA39), and saves it to the EEPROM. Select "AU-" in Level 1 and press the Enter key to enter the auto zero operation mode.


Figure 4-8	 Block diagram of analog automatic zeroing operation
[bookmark: _Toc300568876][bookmark: _Toc452370244]Chapter V. Operation
[bookmark: _Toc300568877][bookmark: _Toc452370245]5.1 No-load detection and commissioning
The main purpose of no-load debugging is to avoid the drive and servo motor work properly, resulting in damage to the servo drive or mechanical components. In particular, it is necessary to dismantle the coupling and related accessories on the motor shaft center to avoid flying off the accessories that are not dismantled or connected on the shaft center when the servo motor is running, which may cause personnel injury or damage to the equipment.
Before commissioning the motor with no load (without power supply), check the following carefully:
1, the appearance of the drive whether there is obvious damage to the situation
2, all kinds of wiring is correct, especially R, S, T wiring and U, V, W, PE terminals and motor one-to-one correspondence, each terminal connection is well insulated.
3. Whether there are foreign objects inside the drive, such as conductive and combustible objects.
4. Confirm whether the electromagnetic brake can work normally, i.e., stop operation immediately and whether the power cut-off circuit is normal.
5. Confirm that the servo driver and motor applied voltage are correct.
6. Confirm whether the cable is in contact with the machine parts to avoid abrasion or the existence of pulling phenomenon during operation.
7. Confirm that the servo motor and drive are reliably grounded.

When running commissioning with no load, double-check the following:
1. Whether there is any abnormality in the power indicator and LED display.
2、Confirm whether each parameter setting is correct or not, to avoid misoperation due to different mechanical characteristics of the system, please don't make extreme settings for the parameters.
3、Please make sure that the servo system is not in operation (shutdown) when setting parameters, otherwise it will easily lead to failure.
4, servo motor whether there is vibration phenomenon or running sound is too loud.
5. Confirm the existence of contact sound or other relay action sound when the relay operates, if not, please contact the manufacturer.

[bookmark: _Toc300568878][bookmark: _Toc452370246]5.1.1 Driver power-up
Turn on the control power (the main power is not turned on for the time being), the LED display lights up. If an alarm appears, check the wiring.
Turn on the main power again and the Run indicator lights up. If the Run indicator does not light up, or an alarm occurs, check the wiring, or replace the drive.

[bookmark: _Toc300568879][bookmark: _Toc452370247]25.1 No-load spotting commissioning
For safety reasons, the JOG operation speed is set to a low speed of 100 rpm or less. The setting parameter for the ignition speed is PA-21, and this parameter is used as the running speed for JOG operation.
1. Parameterization
Table 5-1	 JOG Trial Run Mode Parameter Setting Table
	parameters
	name (of a thing)
	setpoint
	default value
	Setting Description

	PA4
	control method
	4
	0
	Setting to pointing JOG control method

	PA20
	Driver Disable
	1
	1
	Ignore CW and CCW driver disablement

	PA21
	Tap running speed
	100
	120
	Setting the JOG operation speed

	PA40
	Acceleration time constant
	suitability
	0
	Reduced acceleration shock

	PA41
	Deceleration time constant
	suitability
	0
	Deceleration shock reduction

	PA42
	S plus slowdown duration
	suitability
	0
	Deceleration shock reduction

	PA53
	SON Enable Control
	1
	1
	Force enable in the absence of an additive enable



2. Operation
After setting the parameter (PA53=1), the servo drive is enabled and the indicator Run lights up, at which time the drive and the servo motor are in zero-speed operation.
Enter the first level of the main menu, select "Jr" and press Enter to enter the JOG operation control menu, the LED display interface is shown below:
								J 0.0 (r/min)

After entering the JOG control menu, press the decrease key and hold it, the motor runs in reverse rotation at the pointing speed (CW direction), release the key, the motor stops and maintains zero speed; press the increase key and hold it, the motor runs in forward rotation at the pointing speed (CCW direction), release the key, the motor stops and maintains zero speed.
[image: ]
Figure 5-1	 Schematic diagram of no-load spotting mode
[bookmark: _Toc300568880][bookmark: _Toc452370248]5.1.3 Commissioning of no-load test runs
Make sure that the servo driver and the motor base are tightened securely to prevent harm from the reaction force generated during high-speed test operation of the motor.
1. Parameterization
Table 5-2	 Table of required parameter settings in speed commissioning trial mode
	parameters
	name (of a thing)
	setpoint
	default value
	Setting Description

	PA4
	control method
	3
	0
	Trial run control mode, speed command from keypad

	PA20
	Driver Disable
	1
	1
	Ignore CW and CCW driver disablement

	PA53
	SON Enable Control
	1
	1
	Force enable in the absence of an additive enable




2. Operation
After setting the parameter (PA53=1), the servo drive is enabled and the indicator Power, Runlights up, at this time, the drive and servo motor are in zero-speed operation.
Enter the first level of the main menu, select "Sr", press Enter to enter the speed control menu in the speed trial mode, the speed command is provided by the keypad, the minimum given speed is 0.1 r/min. The LED display interface is shown below:
								S 0.0 (r/min)
The commissioner can increase or decrease the speed command by using the UP or DOWN keys, and the motor will run according to the speed command entered by the keypad. Positive commands indicate positive motor rotation (CCW direction) and negative commands indicate reverse motor rotation (CW) direction.
[image: ]
Figure 5-2	 Schematic diagram of no-load trial operation mode



[bookmark: _Toc300568881][bookmark: _Toc452370249]5.2 Position Control
The position control mode is mainly used in precision positioning applications. Check the following items before performing position positioning commissioning:
1、Please make sure the servo drive and upper controller are wired correctly and reliably.
2、Please make sure that the servo driver and motor base have been fastened securely to prevent the harm caused by the reaction force generated when the motor operation speed changes.
[bookmark: _Toc300568882][bookmark: _Toc452370250]5.2.1 Simple Positioning System
A simple position positioning system can be constructed with only one set of drive enable and drive disable input signals, two sets of position pulse command input signals, and one set of servo drive ready and servo alarm output signals.
Its simple wiring diagram is shown in Figure 5-3.


Figure 5-3	 Simple Position Positioning System Wiring Diagram
Note: See section 3.5.1 for detailed standard wiring diagrams under position control.
[bookmark: _Toc300568883][bookmark: _Toc452370251]5.2.2 Parameters related to position control
Table 5-3	 Position control mode related parameters and their set values
	parameters
	name (of a thing)
	Parameter range
	default value
	unit (of measure)
	be applicable

	PA4
	control method
	0~9
	0
	
	P

	PA9
	Position proportional gain
	1~1000
	130
	Hz
	P

	PA10
	Position feedforward gain
	0~100
	0
	%
	P

	PA11
	Position feed-forward filtering time constant
	1~1000
	0
	ms
	P

	PA12
	Command Pulse Electronic Gear Molecule
	1~30000
	1
	
	P

	PA13
	Command Pulse Electronic Gear Denominator
	1~30000
	1
	
	P

	PA14
	Command pulse input method
	0~2
	0
	
	P

	PA15
	Position command pulse inversion
	0~1
	0
	
	P

	PA16
	Locate the scope of completion
	0~30000
	20
	
	P

	PA17
	Position overshoot detection range
	0~30000
	400
	100 pulses
	P

	PA18
	Position overrun error invalid control bit
	0~1
	0
	
	P

	PA19
	Position command smoothing filter
	0~30000
	0
	0.1mS
	P

	PA20
	Driver Disable
	0~1
	0
	
	P

	PA53
	SON Enable Control
	0~1
	1
	
	ALL



1. Pulse command input method
The upper controller uses pulse instruction to control the operation and positioning of the motor through the driver, and the general upper system outputs pulse in 3 ways: symbol + pulse way; double pulse way; orthogonal pulse way.
K series drives support these three pulse mode inputs, and the corresponding pulse command input form is selected by parameter PA14, and its specific input form is detailed in Table 5-4, where the arrow indicates the counting edge. PA15 can be used to change the pulse counting direction.
The position pulses are input from the encoder terminals PULSE+(14), PULSE-(13) and SIGN+(44), SIGN-(43). See section 2.33. for interface forms and definitions.





Table 5-4	 System Position Pulse Command Input Methods and Corresponding Waveforms


2. Position command smoothing filter
	The smoothing filter provides smoothing of motion command pulses. When the upper controller has no acceleration or deceleration function, the electronic gear ratio is set larger, the system load inertia is larger, or the command frequency is smaller, the parameter PA19 can be set to smooth the command pulse, so that the pulse frequency change is smoother and more stable, and the position commands will not be lost, but there will be a delay in commands.PA19 is set to zero, which means that the filter does not work. The parameter value indicates the time for the frequency to rise from 0 to 63% of the position command frequency. A demonstration of the frequency change before and after its filtering is shown in Figure 5-4:


Figure 5-4	 Schematic diagram of position pulse signal frequency change before and after filtering
[bookmark: _Toc300568884][bookmark: _Toc452370252]5.2.3 Input electronic gear ratio
The upper computer controller whose command pulse is given fails to take into account the ratio of several control signal parameters such as the gear ratio of the transmission system or the form of the motor encoder. By setting the electronic gear ratio, we can realize the proportional correspondence between the unit control pulse command output by the upper controller and the distance moved by the transmission.
The upper computer and the drive satisfy the following matching relationship:
PA12/PA13 * The number of pulses corresponding to 1mm in the upper computer system P = the number of pulses required for one revolution of the screw F2 / screw pitch S, i.e., PA12/PA13 *P = F2/S, which can be obtained:
PA12/PA13=F2/(P*S)
For the K series incremental encoder servo drive, the encoder used is 2500ppr. Due to the quadrature output, the number of pulses corresponding to one revolution of the motor is F1=4*2500=10000.
1、 Servo motor directly connected to the screw (1 turn of the motor, 1 turn of the screw)
a. If the CNC is programmed to send 10,000 pulses for 10mm, then P=10000/10=1000;
b. One revolution of the motor and one revolution of the screw. The number of pulses required for one revolution of the screw F2=F1=10000;
c. The screw pitch is 6mm, S=6;
Then PA12/PA13= F2/(P*S)=10000/(1000*6)=5/3.
PA12=5 and PA13=3 can be set.
2、 Reduction gearbox between servo motor and screw (e.g. 5 revolutions of the motor, 3 revolutions of the screw)
a. If the CNC is programmed to send 10,000 pulses for 10mm, then P=1000;
b. The motor makes 5 revolutions and the screw makes 3 revolutions. The number of pulses required for one revolution of the screw F2 = F1*5/3 == 50000/3;
c. The screw pitch is 6mm, S=6;
Then PA12/PA13= F2/(P*S) = 50000/3/(1000*6) = 25/9.
PA12=25 and PA13=9 can be set.

K-Series incremental encoder drives support dynamic electronic gear ratio switching. The numerator of the second electronic gear ratio is determined by PA52, and the denominator remains PA13. PA51 determines if the dynamic electronic gear ratio is valid; when PA51=1, the dynamic electronic gear ratio is valid; when PA51=0, it is not. When the dynamic electronic gear ratio is valid, the gear ratio is switched by PIN-15 of the encoder. When the encoder PIN-15 signal is valid level (valid level can be set, the default valid level is low), the servo selects the gear ratio as PA52/PA13, otherwise it selects PA12/PA13, as shown in Figure 5-5.
For motors with K-series 17-bit absolute encoders, the encoder defaults to 131072 pulses per revolution, and the upper computer sends out pulses with a default of 10000 pulses per revolution. Therefore, the absolute driver has an implied electronic gear ratio 8192:625 internally, which means that the encoder just runs 131072 pulses after receiving 10000 pulses. The electronic gear ratio seen by the user is still 1:1. therefore the user needs to modify the ratio to adjust from 1:1.



Figure 5-5 Dynamic Electronic Gear Ratio

[bookmark: _Toc300568885][bookmark: _Toc452370253]45.2. Position control gain setting
Since the internal circuit of the position control circuit includes a speed circuit, when setting up the position control unit, the user is requested to set up the parameters of the speed control unit manually first.
Table 5-5	 Position control gain parameters and their set values
	parameters
	name (of a thing)
	Meaning of parameters
	Parameter range
	default value

	PA-9
	Position proportional gain
	Increasing this value increases the response frequency of the position loop.
	1~1000
	130

	PA-10
	Position feedforward gain
	Reduces phase lag error and improves response time
	0~100
	0

	PA-11
	Feedforward Smoothing Filter
	Smoother acceleration and deceleration reduces overshoot in position response
	0~1000
	0


Due to the limitation of the response bandwidth of the velocity loop, the bandwidth of the position loop must not exceed that of the velocity loop, and it is recommended that fp ≤ fv/3.
Where fv is the velocity response bandwidth (Hz) and fp is the position response bandwidth (Hz).


Figure 5-6	 Schematic diagram of the structure of the position control unit
Position proportional gain value increase, can improve the rigidity of the system, enhance the position response and reduce the error of position control; but the gain value is set too large, resulting in the system response phase boundary is too small, the motor rotor will rotate back and forth vibration, at this time, need to reduce the proportional gain value.
When the load torque is too large, too small a gain value will not be able to meet the position tracking error requirements, at this time the feedforward gain PA-10 can be changed, which can effectively reduce the position dynamic tracking error.

[bookmark: _Toc300568903][bookmark: _Toc452370254]5.3 System Gain Tuning
The servo drive system includes three control loops, the outermost position control loop, the middle speed control loop, and the innermost current control loop, and its specific architecture is shown in Figure 5-7:

Figure 5-7	 Block diagram of servo drive closed-loop control system architecture

The bandwidth of the control loop of the inner layer must be higher than that of the outer layer, otherwise the system will be unstable, causing the motor to vibrate, the rotor shaft to swing back and forth, there is a large noise and poor response performance.
Therefore, the bandwidth size of the three loops must be chosen correctly; in general, the current loop has the largest response bandwidth and the position loop has the smallest bandwidth.
The current loop bandwidth is set internally by the system and cannot be changed by the user. Therefore, when setting the parameters, the user's choice of speed ring bandwidth and position ring bandwidth must be reasonable. Otherwise there will be a mismatch between the inner and outer ring bandwidths.

[bookmark: _Toc300568904][bookmark: _Toc452370255].135 General Steps for Gain Adjustment
Since the inertia, rigidity, and damping of the load carried by the servo motor will vary considerably depending on the application conditions, the system's default parameters will not achieve the best response. Therefore, the speed and position response bandwidth of the servo drive must be set according to the mechanical rigidity of the system and the application.
	For a stable system, if you change the setting of one of the parameters, other related parameters should also be further adjusted to achieve the best results, do not make large changes to only one parameter. We generally follow the following operating rules.
Table 5-6	 Basic rules for drive closed-loop parameter setting
	
	Suppresses vibration and overshoot
	Improved responsiveness

	1
	Reduced position loop proportional gain
	Increase velocity loop proportional gain

	2
	Increase the velocity loop integration time constant
	Decrease the velocity loop integration time constant

	3
	Reduced velocity loop gain
	Increase position ring proportional gain


[bookmark: _Toc300568905]
[bookmark: _Toc452370256].235. velocity loop proportional gain adjustment
1. Set the speed integration time constant to a larger value.
2, in the case of the motor does not produce vibration and noise to increase the speed ratio gain, if vibration occurs, can be appropriately reduced.
3, in the case of the motor does not produce vibration and noise to reduce the speed integral time constant, if vibration occurs, can be increased appropriately.
4. If the mechanical system resonates and the response characteristics of the system cannot be obtained, the above steps can be repeated after the resonance is suppressed by adjusting the torque low-pass filtering constant to obtain better speed and position response characteristics.
[bookmark: _Toc300568906][bookmark: _Toc452370257].335. Position Loop Proportional Gain Adjustment
1. Set the speed integration time constant to a larger value.
2, in the case of the motor does not produce vibration and noise to increase the speed ratio gain, if vibration occurs, can be appropriately reduced.
3, in the case of the motor does not produce vibration and noise to reduce the speed integral time constant, if vibration occurs, can be increased appropriately.
4, in the case of motor does not produce vibration and noise to increase the position ratio gain, if vibration occurs, can be appropriately reduced.
5. If shorter positioning time and smaller positioning error are required, the position feedforward gain and position feedforward filter time constant can be adjusted appropriately.
6. If the mechanical system resonates and the response characteristics of the system cannot be obtained, the above steps can be repeated after the resonance is suppressed by adjusting the torque low-pass filtering constant to obtain better speed and position response characteristics.


[bookmark: _Toc300568907][bookmark: _Toc452370258]5.4 Electromagnetic brakes
[bookmark: _Toc300568908][bookmark: _Toc452370259].145 Role of Electromagnetic Brakes
Electromagnetic brakes are used to lock a vertical or inclined table connected to a motor to prevent the table from falling when power is lost.
The brake is used only to hold the table, not to decelerate it.
[bookmark: _Toc300568909][bookmark: _Toc452370260].245. Electromagnetic Brake Related Parameters
Table 5-7	 Basic Parameters and Setting Values for Electromagnetic Brake Use
	parameters
	name (of a thing)
	Parameter range
	default value
	unit (of measure)
	be applicable

	PA47
	Electromagnetic brake operation delay time when the motor is stationary
	0~200
	0
	10ms
	ALL

	PA48
	Electromagnetic brake operation delay time during motor operation
	0~200
	50
	10ms
	ALL

	PA49
	Electromagnetic relay operating speed during motor operation
	0~3000
	100
	r/min
	ALL


5.4.3 [bookmark: _Toc300568910][bookmark: _Toc452370261] power supply for electromagnetic brakes
The power supply for holding brake of servo motor is generally DC24V or DC100V, and the power supply is generally between 20-30W. Hite servo motor holding brake power supply is generally DC24V, holding brake power supply needs to be connected externally.
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5.4.4 [bookmark: _Toc452370262]Electromagnetic brake wiring
The connection between the electromagnetic brake and the drive is shown in Figure 5-8:


Figure 5-8	 Wiring diagram between the motor's brake and servo drive

The actuator brake signal BRK is connected to the relay coil and the relay contacts are connected to the electromagnetic brake power supply. The brake power supply is provided by the user and requires a large capacity to ensure that the electromagnetic brake can operate reliably. It is recommended that a surge absorber be installed to suppress the surge voltage generated by the on-off action of the relay, or a diode can be used as a surge absorber, but this will cause a partial brake delay.
The holding power supply VDD2 is normally DC24V and is clearly labeled above the motor's holding device.
Relay power supply VDD1 is generally DC24V. vDD1 and vDD2 cannot be shared.
Pins 29,30 of the driver's encoder are the power supply for the input IOs, which are not connected to VDD1, VDD2 in this diagram, and cannot be shared under any circumstances.

5.4.5 [bookmark: _Toc452370263]Control Timing of Electromagnetic Brake
The electromagnetic brake control timing is shown in Figure 5-9:


Figure 5-9.	 Brake control of electromagnetism and its action timing diagram
Description of BRK output time:
1. After the servo enable signal SON OFF, BRK outputs OFF when the time set in parameter PA48 has elapsed and the motor speed is higher than the set value in parameter PA49.
2、After the servo enable signal SON OFF, the time set in parameter PA48 has not yet been reached but the speed of the motor has been lower than the set value of parameter PA49, BRK outputs OFF.

[bookmark: _Toc300568911][bookmark: _Toc452370264]5.5 Working time sequence
[bookmark: _Toc300568912][bookmark: _Toc452370265]Power On Timing
1. The control power supply needs to be connected before or at the same time with the main power supply.
2、After the main circuit power is turned on, about 5 seconds delay, the servo ready signal (SRDY) ON, at this time the drive can receive the servo enable signal (SON) from the upper controller. After the driver detects that the SON signal is valid, the power circuit is turned on and the motor is in a runnable state. If the SON signal detected by the drive is invalid or there is an alarm, the power circuit is turned off and the motor is in a free state.
3, try to avoid frequent connection and shutdown of the system power supply.


Figure 5-10	 Servo drive power-on action timing diagram
Note: Although the servo enable signal SON from the upper controller arrives early, the drive does not receive it until 5ms after the drive sends the servo ready SRDY signal.

[bookmark: _Toc300568913][bookmark: _Toc452370266]Servo Enable Action Timing
1、Servo enable ON/OFF action sequence when the motor is stationary
	The servo is enabled OFF when the motor is stationary, at which point the motor continues to be energized to hold position, and the brake stabilizes for a period of time (PA47) from release to braking before motor power is withdrawn.



Figure 5-11.	 Servo Drive Stationary Enable Timing Diagram

2、Servo enable ON/OFF action sequence when the motor is running.
	When the motor is running, the servo is enabled OFF, at which time the motor current is cut off, the brake continues to be released, and after a delay, the brake is applied. This is in order to avoid damage to the brake when the motor is decelerated from a high-speed rotating state to a low speed, and then use the electromagnetic brake to brake. The specific delay time is the time required for parameter PA48 or the motor speed to decelerate to the speed of parameter PA49, whichever is smaller.


Figure 5-12 	 Timing diagram for stopping the servo drive during operation
[bookmark: _Toc300568914][bookmark: _Toc452370267].355. Servo Enable Alarm Timing
1. The action sequence of the servo alarm when the motor is stationary is shown in Figure 5-13.


Figure 5-13 Alarm Timing Diagram for Servo Drive at Standstill

2. The action sequence of the servo alarm when the motor is running is shown in Figure 5-14.


Figure 5-14 Alarm Timing Diagram for Servo Drive Motion State



[bookmark: _Toc300568915][bookmark: _Toc452370268]5.6 Start-stop characteristics
The start-stop characteristics of the drive are determined by the load inertia and the start and stop frequencies, and are also influenced by both the drive and the motor. The following matters need to be noted.
[bookmark: _Toc300568916][bookmark: _Toc452370269].165 Load Inertia and Start-Stop Frequency
When the Servo Drive is used for applications with high start and stop frequencies, check in advance that it is within the allowable frequency range. The frequency range is determined by a combination of factors such as the type of motor, load inertia, and motor speed. Under a certain load inertia, the allowable start and stop frequencies and acceleration and deceleration times are shown in Table 5-8:
Table 5-8	 Relationship between motor start-stop frequency and load inertia ratio
	Load Inertia Multiplier
	Allowable start/stop frequency and acceleration/deceleration times

	J≤3
	f>100 times/min; acceleration/deceleration time 60mS or less

	J≤5
	60<f≤100 times/min; Acceleration/deceleration time 150mS or less

	J>5
	f≤60 times/minute; acceleration and deceleration time above 150mS


The above table only gives the start/stop frequency and acceleration/deceleration time in general, the specific application will be changed according to different types of motors, load conditions and running time, please refer to the instruction manual of the relevant motor.
[bookmark: _Toc300568917][bookmark: _Toc452370270].265.
When the load inertia is 5 times or more than the rotor inertia of the motor, the motor may frequently experience poor speed following performance or even speed overshooting errors when accelerating, and circuit overvoltage or braking abnormalities when decelerating. When the above situations occur, they can be handled in the following ways.
1. Increase PA5 appropriately while decreasing PA9
2. Reduction of internal torque limiting value (PA36)
3. Increase the acceleration and deceleration time constants and S-type acceleration and deceleration time constants appropriately
4. Increase the acceleration and deceleration time constants on the system side
5、Adopt the motor with larger rotational inertia.
5.7 Servo off-standard applications (common DC bus)
5.7.1 Description of works
	In the transmission system, due to the large inertia of certain mechanical parts, the loads affect each other, resulting in the motor varying between electric and power generation. Common DC bus technology is to make the energy flow through the bus, play a role in energy saving, at the same time, external braking resistance can be reduced to one, saving costs and control cabinet space.
[image: ]
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5.7.2 Wiring
[image: ]
5.7.3 Application Description and Precautions
1. All common bus driver voltage levels and R S T phase sequences must be the same, or the driver may be damaged and cause a fire.
2, single-phase 220V drive, please pay special attention to the main circuit power supply from the same power supply, if from a different power supply, all the common bus drive may blow up, causing a fire!
3、After the drive is powered on, when the drive is in Rdy state, the DO of the starter outputs a ready signal to control the relay to absorb and realize the common bus connection.
4, when the drive are in the deceleration state, the energy generated by the motor power generation are returned to the bus, need to select the appropriate braking resistor, access to the system.
5, the common bus of the drive power as close as possible, otherwise the main circuit components of the drive with less power life will be greatly reduced.
6、When the drive PI(PO,P),N is connected to the bus, in order to avoid excessive current when a single drive is abnormal, please connect FU between the buses.
7, FU for the semiconductor fast fuse, the rated voltage is usually optional 700Vdc, rated current in general can be rated load 125% current can be.




[bookmark: _Toc300568918][bookmark: _Toc452370271]
Chapter VI. Parameters
[bookmark: _Toc300568919][bookmark: _Toc452370272]6.1 List of parameters
	The parameters marked with "*" may not be the same in other models. The applicable mode item indicates the applicable control mode: P for position control, S for speed control, T for torque control, and ALL for speed, position and torque control.
Table 6.1	 List of user parameters
	serial number
	name (of a thing)
	Mode of application
	Parameter range
	factory value
	unit (of measure)

	0
	cryptographic
	ALL
	1-1000
	315
	

	1
	Motor Model Code
	ALL
	20~350
	300*
	

	2
	Software version (read-only)
	ALL
	0~99999
	7.01.01*
	

	3
	Initial Display Status
	ALL
	0~20
	0
	

	4
	Control mode selection
	ALL
	0~9
	0
	

	5
	Speed proportional gain
	P, S
	1~5000
	220*
	Hz

	6
	Velocity Integration Time Constant
	P, S
	1~1000
	50*
	ms

	7
	Speed Detection Filter
	ALL
	1~1000
	10
	0.1ms

	8
	Positional differential coefficients
	P
	0-100
	0
	%

	9
	Position proportional gain
	P
	1~1000
	60*
	Hz

	10
	Position feedforward gain
	P
	0~100
	0
	%

	11
	Position feedforward filter filter time constant
	P
	1~1000
	25
	0.1ms

	12
	Position Command Pulse Frequency Division Molecule
	P
	1~30000
	1
	

	13
	Position command pulse divider denominator
	P
	1~30000
	1
	

	14
	Position command pulse input method
	P
	0~2
	0
	

	15
	Position command pulse direction reversal
	P
	0~1
	0
	

	16
	Locate the scope of completion
	P
	0~30000
	20
	impulse

	17
	Position overshoot detection range
	P
	0~30000
	400
	×x 100 pulses

	18
	E17/E4 control bits
	P, S
	00~11
	00
	

	19
	Position command smoothing filter
	P
	0~30000
	1
	0.1mS

	20
	Driver disable input selection
	ALL
	0~3
	3
	

	21
	JOG running speed
	S
	-3600~3600
	120
	r/min

	22
	Torque filters
	ALL
	1~1000
	10
	0.1ms

	23
	Internal and external speed command selection
	S
	0~5
	0
	

	24
	Internal speed 1
	S
	-3600~3600
	0
	r/min

	25
	Internal speed 2
	S
	-3600~3600
	100
	r/min

	26
	Internal speed 3
	S
	-3600~3600
	300
	r/min

	27
	Internal speed 4
	S
	-3600~3600
	-100
	r/min

	28
	speed of arrival
	S
	0~3600
	500
	r/min

	29
	Analog torque command input gain
	T
	10~100
	50
	0.1V/100%

	30
	Reverse direction of analog torque command input
	T
	0~1
	0
	

	31
	Analog Torque Command Zero Offset Compensation
	T
	-2000~2000
	0
	

	32
	Maximum speed limit in torque mode
	T
	0~3600
	1000
	r/min

	33
	DO status monitoring
	ALL
	000~111
	101
	

	34
	DI status monitoring
	ALL
	0000~1111
	1111
	

	35
	Maximum motor speed limit
	ALL
	0~3600
	3500
	r/min

	36
	Internal torque limitation
	ALL
	5~400
	200
	%

	37
	Negative torque reaches set point
	P
	5~300
	100
	%

	38
	Positive torque reaches set point/
Maximum torque limitation in commissioning and pointing mode
	P*
	5~300
	100
	%

	39
	Minimum motor speed limit in speed mode
	S
	0~3600
	3
	r/min

	40
	Acceleration when S accelerates
	S
	0~10000
	1000
	

	41
	Acceleration during deceleration of S
	S
	0~10000
	1000
	

	42
	S acceleration/deceleration smoothing filter
	S
	0~10000
	200
	

	43
	Analog Speed Command Gain
	S
	10~3000
	300
	(r/min)/V

	44
	Analog speed command direction reversal
	S
	0~1
	1
	

	45
	Analog Speed Command Zero Offset Compensation
	S
	-2000~2000
	38
	

	46
	Analog Speed Command Filter
	S
	1~1000
	3
	mS

	47
	Mechanical brake operation setting when the motor stops
	ALL
	0~300
	0
	×10mS

	48
	Mechanical brake operation setting during motor operation
	ALL
	0~300
	50
	×10mS

	49
	Speed of mechanical brake operation during motor operation
	ALL
	0~3600
	100
	r/min

	50
	Voltage Sampling Channel Gain Adjustment
	ALL
	10~3000
	825*
	

	51
	Dynamic electronic gear ratio effective
	ALL
	0~1
	0
	

	52
	Second Position Command Pulse Frequency Division Molecule
	ALL
	1~30000
	1
	

	53
	SON force enable bit
	ALL
	0~1
	0
	

	54
	Z signal output pulse width selection
	ALL
	0~1
	0
	

	55
	reservations
	
	
	
	

	56
	Output port effective level customization
	ALL
	000~111
	100
	

	57
	DO1 function customization (ALM)
	ALL
	1 to 5
	1
	

	58
	DO2 function customization (COIN)
	ALL
	1 to 5
	3
	

	59
	DO3 function customization (BRK)
	ALL
	1 to 5
	4
	

	60
	Zero-speed clamping
	ALL
	0~30000
	500
	

	61
	Input terminal de-jitter time constant
	ALL
	0~1000
	2
	

	62
	Input port effective level customization
	ALL
	0000~1111
	0000
	

	63
	DI1 function customization (SON)
	ALL
	1~10
	1
	

	64
	DI2 function customization (CLE)
	ALL
	1~10
	2
	

	65
	DI3 function customization (SC2)
	ALL
	1~10
	3
	

	66
	DI4 function customization (ALRS)
	ALL
	1~10
	4
	

	67
	Motor thermal protection class
	ALL
	1 to 5
	4
	

	68
	Pulse window filtering
	P
	0~250
	3
	0.1us

	69
	Drive Thermal Protection Rating
	ALL
	1~2
	1
	

	70
	Encoder Definition
	ALL
	3000~6000
	4502
	threads

	71~74
	reservations
	
	
	
	

	75
	IO Communication Options
	ALL
	0~3
	1
	

	76
	baud
	ALL
	0~5
	2
	

	77
	parity check
	ALL
	0~2
	2
	

	78
	shaft selector signal
	ALL
	1~254
	1
	

	79
	OT timeout
	ALL
	10~3000 (100us)
	100
	us

	80
	Data size end selection
	ALL
	0~1
	0
	

	124
	Absolute encoder battery test
	ALL
	00~11
	10
	






[bookmark: _Toc452370273]
6.2 Detailed parameter content
Table 6.2 User Parameter Content Details
	serial number
	name (of a thing)
	functionality
	Parameter range

	0
	cryptographic
	1 The user password is 315.
2 The motor model code is 302 and is only used to modify parameter PA1.
	1~1000

	1
	Motor Model Code
	1 It is used for adapting different types of servo motors, the specific parameters are shown in the parameter table of the motor type.
2 Modify this parameter, PA0 needs to be 302. burn in after setting, power off and re-power on to take effect.
3 For 5-counterpole motor model code, add 500 to the original parameter, e.g. 4-counterpole motor model code 53, 5-counterpole 553; 4-counterpole motor model code 300, 5-counterpole 800.
	50~350

	2
	Driver version
	You can view the software version number, but you cannot modify it. The format is A.BC.DE.
You can view the software version number, but you cannot modify it. The format is A.BC.DE.
A indicates the drive power level and BC.DE is the software version code:
(220V drive) A=1, 200W; A=2, 400W; A=3, 750W; A=4, 1.2KW;
(380V drive) A=A, 1.5KW; A=B, 2.1KW; A=C, 2.5KW;
A=D, 3.7 KW; A=E, 5.5 KW; A=F, 7.5 KW;
BC.DE is the software version code.
	0~99999

	3
	Initial Display Status
	Selects the display state of the monitor after the drive is powered up.
0: Displays the motor speed;
1: Displays the current position 5 digits lower;
2: Display the current position 5 digits higher;
3: Displays the lower 5 bits of the position command (command pulse accumulation amount);
4: Displays the high 5 bits of the position command (command pulse accumulation amount);
5: Display position deviation is 5 digits lower;
6: Display position deviation is 5 digits higher;
7: Displays motor torque;
8: Display of motor current (Q-axis);
9: Reservations
10: Display control mode;
11: Displays the frequency of position command pulses;
12: Display speed command;
13: Displays the torque command;
14: Displays the absolute rotor position in one revolution;
15: D-axis current.
16: Heat sink temperature.
17: DC bus voltage.
18: Displays the operating status;
19: Displays the alarm code;
20: Display of drive status
(bit15 error; bit14 run; bit13 servo ready; bit12 holding brake; bit11 alarm clear; bit7 positioning completion speed arrival; bit6 torque arrival; bit5 forward inhibit; bit4 reverse inhibit; bit2-0 control mode)
21: Absolute value of a single turn
22: Absolute multiturn values
	0~20

	4
	Control mode selection
	①This parameter allows you to set the control mode of the drive:
0: Position control mode: Position commands are input from the pulse input port;
1: Speed control method: Speed command is input from the input terminal or analog input, determined by the parameter [Inside/outside speed command selection] (PA23).
2: Torque control method
3: Trial run control mode: speed commands are entered from the keypad for testing drives and motors;
4: JOG control mode: i.e., pointing mode, after entering JOG operation, press the ↑ key and keep it, the motor will run according to JOG speed. Release the key, the motor stops and keeps zero speed; press ↓ key and keep it, the motor runs in reverse according to JOG speed, release the key, the motor stops and keeps zero speed.
5: Motor encoder zeroing mode. When PA4 is set to 5, this mode is entered directly.
6: Speed and position switching; control mode switching can be performed through external IOs
7: Torque and speed switching; control mode can be switched through external IOs
8: Torque and position switching; control mode switching can be performed through external IOs
9: Internal position mode
	0~9

	5
	Speed proportional gain
	1 Sets the speed loop proportional gain.
2 The higher the setting value, the higher the gain and the greater the rigidity. Parameter values are determined according to the specific servo drive system model and load. In general, the larger the load inertia, the larger the setting value.
3 Set as large as possible under the condition that the system does not oscillate.
	1~5000Hz

	6
	tempo
Integral time constant
	1 Set the speed loop integration time constant.
2 The smaller the setting value, the faster the integration speed, too small is easy to produce overshoot, too large to slow down the response.
3 The setting value is determined according to the specific servo drive system model and load conditions.
Generally, it corresponds to the load inertia, the higher the load inertia, the higher the setting value.
	1~1000mS

	7
	Speed Detection
Filter time constant
	1 Sets the speed detection filter characteristics.
2 The larger the value, the lower the cutoff frequency and the less noise the motor produces. If the load inertia is large, the setting value can be increased appropriately. Too large a value results in a slower response and may cause oscillation.
3 The smaller the value, the higher the cutoff frequency and the faster the speed feedback response. If a higher speed response is required, the setting value can be reduced appropriately.
	1~1000
×0.1mS

	8
	placement
differentiation factor
	Set the position differentiation factor, the larger the value, the faster the speed response. Too large a value may cause motor vibration.
	0~100%

	9
	Position proportional gain
	1 Sets the proportional gain of the position loop regulator.
2 The larger the setting value, the higher the gain, the greater the stiffness, and the smaller the position hysteresis under the same frequency command pulse condition. However, too large a value may cause oscillation or overshoot.
3 The parameter values are determined according to the specific servo drive system model and load conditions.
	1~1000/S

	10
	Position feedforward gain
	1 Sets the feedforward gain of the position loop.
2 A setting of 100% indicates that the position hysteresis is always 0 at any frequency of command pulse.
3 The feed-forward gain of the position loop is increased, and the high-speed response characteristics of the control system are improved, but it will make the position loop of the system unstable and prone to oscillation.
4 The feedforward gain of the position loop is usually zero unless very high response characteristics are required.
	0~100%

	11
	Position feed-forward filtering time constant
	1 Sets the filtering time constant of the low-pass filter for the position loop feedforward amount.
2 The function of this filter is to increase the stability of the composite position control.
	1~1000
×0.1ms

	12
	position command
pulse division molecule
	1 Sets the fractional octave frequency of the command pulse (electronic gearing).
2 In the position control mode, the PA12, PA13 parameters can be easily matched with various pulse sources to achieve the user's desired control resolution (i.e. angle/pulse).
3 
The recommended range for electronic gear ratios is
4 Please refer to section 5.2.3 (P31) for specific settings.
	1~30000

	13
	position command
pulse division denominator
	See parameter PA12
Note: Absolute values already contain 8192/625 internally, where the default display is 1:1.
	1~30000

	14
	position command
Pulse Input Method
	1 Sets the input form of the position command pulse.
2 Parameter modification is effective after power failure and reboot.
3 Set to one of the 3 input methods by parameterization:
0: Pulse ten symbol;
1: CCW pulse/CW pulse;
2: Two phase quadrature pulse input;
4 CCW is the axial view from the servomotor, and counterclockwise rotation is defined as forward. cW is clockwise rotation is defined as reverse.
	0~2

	15
	position command
Pulse direction reversal
	0: Normal
1: Position command pulse direction reversal
	0~1

	16
	Locate the scope of completion
	1 Sets the range of positioning completion pulses under position control.
2 This parameter provides the basis for the driver to judge whether positioning is completed or not in the position control mode. When the number of remaining pulses in the position deviation counter is less than or equal to the setting value of this parameter, the positioning of the drive is completed and the positioning completion signal COIN ON, otherwise COIN OFF.
3 The positioning completion signal COIN is output in the position control mode, and the speed attainment signal SCMP is output in the other control modes.
	0~30,000 pulses

	17
	The location is terrible.
Detection range
	1 Set the range of position out-of-position alarm detection.
2 In the position control mode, the servo drive gives a position overrun alarm when the count value of the position deviation counter exceeds the value of this parameter.
	0~30000
×x 100 pulses

	18
	E17/E4
control bits
	bit0: E4 control bit
bit0=0, position overrun alarm E4 is valid;
Bit0=1, E4 is invalid.
bit1: E17 control bit
bit1=0, speed overrun alarm E17 is valid;
Bit1=1, E17 is invalid.
	00-11

	19
	position command
Smoothing Filter
	1 Smooth filtering of command pulses with an exponential form of acceleration and deceleration, with values indicating time constants;
2 The filter does not lose the input pulse, but there is a command delay;
3 This filter is used for

The upper controller has no acceleration or deceleration function;

Larger (>10) electronic gear split octave frequency

The instruction frequency is low;

Stepping jumps and unevenness in motor operation.
4 When set to 0, the filter does not work.
	0~30000
×0.1mS

	20
	Input disable selection
	1: When PA20=0, external DI is allowed to prohibit CCW, CW; i.e., when FSTP or RSTP input is a valid level, CCW or CW is prohibited. If both FSTP and RSTP are valid, the prohibit input alarm ERR7 is generated.
2: When PA20=1, CCW is disabled to be valid. That is, CCW is disabled when FSTP input is a valid level. At this time CW cannot be disabled.
3: When PA20=2, CW is prohibited to be valid. That is, when the RSTP input is a valid level, CW is disabled. At this time CCW cannot be disabled.
4: When PA20=3, CCW, CW prohibit are invalid.
	0~3

	21
	JOG running speed
	Sets the running speed of the JOG operation.
	-3600~3600
r/min

	22
	When torque filtering
interstitial constant (math.)
	1 Sets the torque command filter characteristics;
2 Used to suppress resonance generated by torque;
3 The larger the value, the lower the cutoff frequency, and the less vibration and noise generated by the motor. If the load inertia is large, the setting value can be increased appropriately. Too large a value results in a slower response and may cause oscillation.
4 The smaller the value, the higher the cutoff frequency and the faster the response. If a higher torque response is required, the setting value can be reduced appropriately.
	0~1000
x0.1ms

	23
	Internal and external speed command selection
	Whether the speed selection command is from an external analog input, or whether the internal speed is selected from external control terminals SC2,SC1, or whether the internal speed is selected directly.
0: External analog input (analog voltage control speed between AS+,AS-);
1: Direct selection of internal speed 1 (determined by PA24);
2: Direct selection of internal speed 2 (determined by PA25);
3: Directly select internal speed 3 (PA26 OK);
4: Directly select internal speed 4 (PA27 OK);
5: Directly select internal speed 5 (PA130 OK);
6: Direct selection of internal speed 6 (PA131 OK);
7: Direct selection of internal speed 7 (PA132 OK);
8: Direct selection of internal speed 8 (PA133 OK);
9: The internal position is selected by IO SA3 SA2 SA1 (configure PA63~66), when PA23 is not 9, the internal position will cycle automatically or trigger the cycle by IO.
The internal speed is selected by IO SP1 SC2 SC1 (configuration PA63~66).
	0~5

	24
	Internal speed 1
	Setting the internal speed 1
	-3600~3600
r/min

	25
	Internal speed 2
	Setting the internal speed 2
	-3600~3600
r/min

	26
	Internal speed 3
	Setting the internal speed 3
	-3600~3600
r/min

	27
	Internal speed 4
	Setting the internal speed 4
	-3600~3600
r/min

	28
	speed of arrival
	1 Set the arrival speed.
2 In the non-position control mode, if the speed of the check motor exceeds this setting value, SCMP ON, otherwise SCMP OFF.
3 In position control mode, this parameter is not used.
4 Independent of the direction of rotation.
5 The comparator has hysteresis characteristics.
	0~3600
r/min

	29
	Analog torque
Command Input Gain
	1 Sets the proportionality between the analog torque input voltage and the actual operating torque of the motor;
2 The unit of the setting value is 0.1V/100%;
3 The default value is 50, which corresponds to 3V/100%, i.e., an input voltage of 5V produces 100% of the rated torque.
4 Valid only in torque control mode (PA4=2).
	10~100
(0.1V/100%)

	30
	Analog torque
take the opposite direction
	0: analog torque equal to 0 when the direction of torque is CCW
1: When the analog torque is equal to 1, the direction of torque is CW
	0~1

	31
	Analog torque
Command Zero Offset Compensation
	The amount of zero bias compensation for analog torque commands.
	-2000~2000

	32
	In torque mode
Maximum speed limit
	Limits the maximum motor speed in analog torque mode.
	0~3600r/min

	33
	DO status monitoring
	1: Monitor the output level status of the 3 DO ports.
2: bit0 corresponds to DO1; bit1 corresponds to DO2; bit3 corresponds to DO3. bit0=ALM; bit1=COIN; bit2=BRK for default parameters.
3: bitx=1, indicating that the corresponding DO output is high;
   Bitx=0, indicating that the corresponding DO output is low.
	101

	34
	DI status monitoring
	1: Monitor 4 DI port input level status.
2: bit0 corresponds to DI1; bit1 corresponds to DI2; bit3 corresponds to DI3; bit3 corresponds to DI4. for default parameters, bit0=SON; bit1=CLE/SC1; bit2=SC2; bit3=ALRS.
3: bitx=1, indicating that the corresponding DI input is high;
   Bitx=0, indicating that the corresponding DI input is low.
	1111

	35
	Motor Maximum
RPM Limit
	Limit maximum motor speed
Parameter modification is effective after power failure and reboot.
	0~3600r/min

	36
	Internal torque limitation
	Limit drive torque output
	5~400%

	37
	Negative torque reaches set point
	When the negative torque reaches this setting value, the torque arrival signal has an output. However, this value is not used as a negative torque limiting parameter. The limiting torque needs to be set by PA36.
	5~300%

	38
	Positive torque to set point / Maximum torque limit in trial and start-up modes
	1: In the position control mode, PA38 is used as the positive torque to reach this setting value, and the torque arrival signal has an output. However, this value is not used as a negative torque limiting parameter.
2: PA38 is used as the maximum torque output limiting parameter during trial operation (PA4=3) and spot operation (PA4=4). At this time, the maximum output torque of the drive is limited by the smaller of PA36 and PA38.
	5~300%

	39
	Analog Speed Mode
When the motor is at its lowest
RPM Limit
	
PA4=1 i.e. when in analog speed control, limits the minimum speed of the motor.
	0~3600r/min

	40
	Acceleration when S accelerates
	1 100us incremental speed 100 rpm/PA40
2 Acceleration and deceleration characteristics are linear
3 Used only for speed control mode, not valid for position control mode;
4 This parameter should be set to 0 if the drive is used in combination with an external position ring.
5 This parameter is valid when PA4=1 or PA4=4.
	1~10000

	41
	Acceleration during deceleration of S
	1 100us deceleration 100 rpm/PA41
2 Acceleration and deceleration characteristics are linear
3 Used only for speed control mode, not valid for position control mode;
4 This parameter should be set to 0 if the drive is used in combination with an external position ring.
5 This parameter is valid when PA4=1 or PA4=4.
	1~10000

	42
	S acceleration/deceleration
smoothing filter
	Smoothing filter, makes the ramp acceleration and deceleration smooth, the larger the value of the smoothing filter effect is more obvious. Effective when PA4=1 or PA4=4.
	1~10000

	43
	Analog speed
Command Input Gain
	1 Sets the proportionality between the analog speed input voltage and the motor speed;
2 When the control mode is speed external analog input
(PA4=1,PA22=0) or valid for torque analog input (PA4=2).
	10~3000
r/min/V

	44
	analog
RPM Input Command
take the opposite direction
	Polarity reversal for analog tacho inputs
0: When the analog speed command is positive, the speed direction is CCW.
1: When the analog speed command is positive, the speed direction is CW.
	0~1

	45
	Analog Speed Command
zero offset compensation
	The amount of zero offset compensation for analog speed commands.
	-2000~2000

	46
	Analog speed
Command Filter
	1 Low-pass filter for analog speed inputs.
2 The larger the setting, the slower the response to the speed input analog, and the smaller the effect of signal noise; the smaller the setting, the faster the response, but the larger the effect of signal noise.
3 This parameter is valid when PA4=1,PA23=0 or PA4=2.
	0~1000ms

	47
	When the motor stops
mechanical brake
Motion Setting
	1 Defines the delay time from mechanical brake operation (output terminal BRK changes from ON to OFF) to motor current cutoff during motor stall;
2 This parameter should not be less than the delay time (Tb) of the mechanical brake to avoid small displacements of the motor or dropping of the workpiece.
	0~300
×10mS

	48
	When the motor is running
mechanical brake
Motion Setting
	1 Defines the delay time from motor current cutoff to mechanical brake operation (output terminal BRK changes from ON to OFF) during motor stall;
2 This parameter is used to decelerate from a high speed to a low speed and then actuate the mechanical brake to avoid damage to the brake.
3 The actual action time of PA48 or the time required to decelerate the motor to the value of PA49, whichever is the smallest.
	0~300
×10mS

	49
	When the motor is running
mechanical brake
Movement speed
	1 Defines the speed value from motor current cutoff to mechanical brake operation (output terminal BRK changes from ON to OFF) during motor operation.
2 The actual action time is the time required to decelerate the motor to the value of PA48 or PA49, whichever is the smallest.
	0~3600
r/min

	50
	Voltage Sampling Gain
	Used to compensate for deviations in input bus voltage sampling, and changes are prohibited after shipment from the factory.
	10~3000

	51
	Dynamic electronic gear ratio effective
	0: Invalid dynamic electronic gear ratio, input terminal INH functions as a pulse command inhibitor, the electronic gear ratio is determined by PA12/PA13;
1: Dynamic electronic gear ratio is valid, input terminal INH functions as electronic gear switching. When INH is invalid level (valid level is set by PA62), electronic gear is PA12/PA13; when INH is valid level, electronic gear is PA52/PA13.
	0~1

	52
	Second Position Command Pulse Frequency Division Molecule
	See PA51 for description.
	1~30000

	53
	SON forced time bit
	0: The driver is not forced to enable, the enable signal is input from the SON input port in the encoder;
1: The driver is forced to enable. The SON input port input in the encoder is invalid.
	0~1

	54
	Z signal output pulse width selection
	There are 2 types of Z signal pulse output widths,1 one is the original Z pulse width, and the other is a Z pulse with a minimum pulse width of 10ms.
0: Original Z-pulse output without processing;
1: Z-pulse output with a minimum pulse width of 10ms.
	0~1

	55
	reservations
	reservations
	0~1

	56
	DO output port effective level definition
	Customize the effective level of output ports BRK, COIN, ALM.
	grade
	DO3
	DO2
	DO1

	Default Definition
	(BRK)
	(COIN)
	(ALM)

	control bits
	PA56.2
	PA56.1
	PA56.0


PA56.2 = 0, the effective output level of BRK is low;
       = 1, the effective output level of BRK is high.
PA56.1 = 0, the effective output level of COIN is low;
       = 1, the effective output level of COIN is high.
PA56.0 = 0, the effective output level of the ALM is low;
       = 1, the effective output level of ALM is high.
	000~111

	57
	DO1 function customization (ALM)
	DO has 3 actual output ports with 4 functions.
PA57=1, DO1 defined as ALM, servo alarm;
PA57=2, DO1 defined as SRDY, servo ready;
PA57=3, DO1 is defined as COIN; at PA4=0, COIN is positional arrival; at PA4=1, it is velocity arrival;
PA57=4, DO1 is defined as BRK and the holding brake is open;
PA57 = 5, DO1 is defined as TRQL, and the torque arrives;
	1 to 5

	58
	DO2 function customization (COIN)
	See PA57 for instructions.
	1 to 5

	59
	DO3 function customization (BRK)
	See PA57 for instructions.
	1 to 5

	60
	Zero-speed clamping
	Under analog control, when the zero speed clamp is active, the drive output speed is 0 when it is lower than the set value.
	10~30000
X0.01 r/min

	61
	Input terminal de-jitter time constant
	① Input terminal de-jitter filter time;
② The smaller the value, the faster the input terminal responds, but the easier it is to introduce interference;
③ The larger the value, the better the anti-interference, but the response is slow.
	0~1000ms

	62
	Input port DI effective level customization
	Customize the effective level of input port DI
	grade
	DI4
	DI3
	DI2
	DI1

	Default Definition
	(ALRS)
	(SC2)
	(ZCLAMP)
	(SON)

	control bits
	PA62.3
	PA62.2
	PA62.1
	PA62.0


PA62.3 = 0, the effective input level of DI4 is low;
       = 1, the effective input level of DI4 is high;
PA62.2 = 0, the active input level of DI3 is low;
       = 1, the active input level of DI3 is high;
PA62.1 = 0, the active input level of DI2 is low;
       = 1, the active input level of DI2 is high;
PA62.0 = 0, the active input level of DI1 is low;
       = 1, the effective input level of DI1 is high;
	0000~1111

	63
	DI1 function customization (SON)
	DI has 4 actual output ports with 7 functions.
PA63=1, DI1 is defined as SON, servo enable;
PA63=2, DI1 defined as CLE/SC1/ZCLAMP, deviation clear/speed select low/zero speed clamp;
PA63=3, DI1 is defined as INH/SC2, Pulse Inhibit (Gear Ratio Switching)/Speed Select High;
PA63=4, DI1 is defined as ALRS and the alarm is cleared;
PA63=5, DI1 is defined as FSTP and forward drive is disabled;
PA63=6, DI1 is defined as RSTP, negative drive disabled;
PA63 = 7, DI1 defined as AIR / analog inversion / SP1 (internal speed) / SA1 (internal position)
PA63=8, DI1 defined as FMAXLE/spindle analog positive signal/SA2 (internal position)/
Mode switching under position, speed, and torque IO control
PA63=9, DI1 defined as RMAXLE/spindle analog reverse signal/SA3 (internal position)
PA63=10, DI1 is defined as the ASTOP quasi-stop open function.
(Valid when spindles 8, 9 and 10 are set together, and valid for internal bit chip select PA23=9).
	1~10

	64
	DI2 function customization (ZCLAMP)
	See PA63
	1~10

	65
	DI3 function customization (SC2)
	See PA63
	1~10

	66
	DI4 function customization (ALRS)
	See PA63
	1~10

	67
	Motor thermal protection
hierarchy
	The motor thermal protection is divided into 5 levels, which are usually set automatically according to the motor model and do not need to be changed by the customer.
	1 to 5

	68
	pulse window
filtering radio waves (i.e. pick out one frequency)
	1 Window filtering is applied to the pulse signal PULS, and pulses whose width is less than the set value are filtered out.
2 Increasing PA68 increases the immunity to interference received by the drive pulses, but setting it too high may filter out normal pulses and cause the motor to jitter.
3 When the pulse signal frequency of most PLC controllers is lower than 100khz, PA68 can be set to about 20.
	0~250

	69
	drives
Thermal protection class
	The drive thermal protection level is divided into 2 levels, which are generally set automatically.
The customer does not need to change the settings.
	1~2

	70
	Encoder Definition
	Bit3: polar logarithm 3, 4, 5
Bit2: 5 Prismatic, Incrementally Valid, 15P Pins
Bit1: 0 counterclockwise for positive rotation; 1: clockwise for positive rotation
Bit0: 2:2500 lines; 5:5000 lines; 6:6000 lines;
7:17 bit absolute; 8:21 bit absolute; 9:23 bit absolute
Cannot be changed after factory setting
	3000~6000

	71~74
	reservations
	reservations
	reservations

	75
	IO Communication Options
	Command pulse, analog speed, torque command input source selection
0: Input via communication  
1: Input via IO (without CNC function)
2: Input via communication (same as 0)
3: Input via IO (CNC function only, PLC not optional)
	0-3

	76
	baud
	0=4800 1=9600 2=19200 3=38400 4=57600 5=115200
Serial port baud rate setting, valid for reboot
	0-5

	77
	parity check
	0-no parity 1-odd parity 2-even parity
When parity or odd parity is selected, the actual number of bits transmitted per byte is 11, including 1 start bit, 8 data bits, 1 parity bit, and 1 end bit. When no parity is selected, the actual number of bits transmitted per byte is 11 bits, including 1 start bit, 8 data bits, and 2 end bits. Reboot Effective
	0-2

	78
	shaft selector signal
	When multiple Servo Drives are networked, each Drive can only have a unique address, otherwise it will result in communication abnormalities. Broadcast address 0. The host computer can write to all drives through the broadcast address, but does not respond.
	1-254

	79
	OT timeout
	When a frame is idle for longer than ot_time, it means a frame is finished, default 10ms.
	10-3000 (100us)

	80
	Data size end selection
	0: The higher 8 bits of the data come first;
1: The lower 8 bits of the data come first;
Note: CRCs are all preceded by the lower 8 bits
	
0~1

	120
	Dual analog inputs
	0: One way analog AS+, AS-;
1: Dual analog setting AS+, AS-, BS+, BS- (PA4 needs to be set to 1);
	0~1

	124
	Absolute encoder battery test
	bit0: 0: Mask battery fault, 1: Alarm ERR40 in case of low voltage or power shortage
bit1: 0: Mask encoder overspeed fault and multiturn value counting fault, 1: Alarm ERR40
	
00~11


[bookmark: _Toc452370274]
Chapter 7 Driver Adaptive Motor Model Code List
	Before the servo system works, the motor model parameters must be set so that the drive matches the motor. If the motor model parameters are set incorrectly, all kinds of alarms may occur, and even loss of control may occur.
[bookmark: _Toc300568921]When modifying PA1, you need to set PA0 to 302 before you can modify PA1.
After setting PA1, burn the parameters into the driver (when the panel display is EE-SET, press and hold the Enter key for 3 seconds, the word "FInISh" will appear, indicating that it has been burned, refer to the panel operation in this manual for details), and then turn off the power, and then turn on the power, the parameter modification will take effect.

If customers need to match other motors, please contact our technical support or after-sales personnel.
K series drives are matched with motors. For specific model adaptations, please refer to the following table.
[bookmark: _Toc452370280]7.1 Motor Model Code List for K Series Drives
Table 7-6 List of 380V motor models for K3 type driver
	Model Code
	Motor Model
	power (output)
	torque
	rated speed
	rated current
	rated voltage

	
	
	(kw)
	(Nm)
	(rpm)
	(A)
	(V)

	300
	150-G15025HZ
	3.8
	15
	2500
	10
	380

	301
	150-G18020HZ
	3.6
	18
	2000
	10
	380

	302
	150-G23020HZ
	4.7
	23
	2000
	12.5
	380

	303
	150-G27020HZ
	5.5
	27
	2000
	12.5
	380

	320
	180-G17215HZ
	2.7
	17.2
	1500
	6.5
	380

	321
	180-G19015HZ
	3
	19
	1500
	7.5
	380

	322
	180-G21520HZ
	4.5
	21.5
	2000
	9.5
	380

	323
	180-G27010HZ
	2.9
	27
	1000
	7.5
	380

	324
	180-G27015HZ
	4.3
	27
	1500
	10
	380

	325
	180-G35010HZ
	3.7
	35
	1000
	10
	380

	326
	180-G35015HZ
	5.5
	35
	1500
	12
	380

	327
	180-G48015HZ
	7.5
	48
	1500
	20
	380

	328
	180-G17240HZ
	7.2
	17.2
	4000
	17
	380

	330
	130-G07725HZ
	2
	7.7
	2500
	5.5
	380

	331
	130-G07730HZ
	2.4
	7.7
	3000
	6.5
	380

	332
	130-G10010HZ
	1
	10
	1000
	2.5
	380

	333
	130-G10015HZ
	1.5
	10
	1500
	4.5
	380

	334
	130-G10020HZ
	2.1
	10
	2000
	4.8
	380

	335
	130-G10025HZ
	2.6
	10
	2500
	7
	380

	336
	130-G15015HZ
	2.3
	15
	1500
	7
	380

	337
	130-G15025HZ
	3.8
	15
	2500
	11.5
	380

	338
	130-G07710HZ
	0.77
	7.7
	1000
	2.5
	380

	339
	130-G10030HZ
	3
	10
	3000
	8
	380

	340
	130-G04025HZ
	1
	4
	2500
	3
	380

	341
	130-G05020HZ
	1
	5
	2000
	3
	380

	342
	130-G05025HZ
	1.3
	5
	2500
	3.5
	380

	343
	130-G06025HZ
	1.5
	6
	2500
	4.5
	380

	344
	130-G07720HZ
	1.6
	7.7
	2000
	4
	380

	350
	110-G6020HZ
	1.3
	6
	2000
	3.5
	380


K1,K2,K3 type driver for 220V motor model list
	Model Code
	Motor Model
	power (output)
	torque
	rated speed
	rated current
	rated voltage

	
	
	(kw)
	(Nm)
	(rpm)
	(A)
	(V)

	521
	60-GD00630
	0.2
	0.6
	3000
	1.5
	220

	523
	60-GD01330
	0.4
	1.3
	3000
	2.8
	220

	525
	60-GD01930
	0.6
	1.9
	3000
	3.5
	220

	531
	80-G01330
	0.4
	1.3
	3000
	2.6
	220

	533
	80-G02430
	0.75
	2.4
	3000
	4.2
	220

	535
	80-G03330
	1
	3.3
	3000
	4.5
	220

	541
	90-G02430
	0.75
	2.4
	3000
	3
	220

	545
	90-G03520
	0.73
	3.5
	2000
	3
	220

	548
	90-G04025
	1
	4
	2500
	4
	220

	551
	110-G02030
	0.6
	2
	3000
	4
	220

	553
	110-G04030
	1.2
	4
	3000
	5
	220

	555
	110-G05030
	1.5
	5
	3000
	6
	220

	556
	110-G06020
	1.2
	6
	2000
	6
	220

	558
	110-G06030
	1.8
	6
	3000
	8
	220

	561
	130-G04025
	1
	4
	2500
	4
	220

	562
	130-G05015
	0.75
	5
	1500
	3.5
	220

	563
	130-G05020
	1
	5
	2000
	4.5
	220

	564
	130-G05025
	1.3
	5
	2500
	5
	220

	567
	130-G06025
	1.5
	6
	2500
	6
	220

	569
	130-G07720
	1.6
	7.7
	2000
	6
	220

	570
	130-G07725
	2
	7.7
	2500
	7.5
	220

	571
	130-G07730
	2.4
	7.7
	3000
	9
	220

	572
	130-G10010
	1
	10
	1000
	5
	220

	573
	130-G10015
	1.5
	10
	1500
	6
	220

	575
	130-G10025
	2.6
	10
	2500
	10
	220

	578
	130-G15015
	2.3
	15
	1500
	9.5
	220

	579
	130-G15025
	3.8
	15
	2500
	17
	220

	583
	150-G15025HZ
	3.8
	15
	2500
	17
	220

	586
	150-G18020HZ
	3.6
	18
	2000
	16.5
	220

	589
	150-G23020HZ
	4.7
	23
	2000
	20.5
	220

	592
	150-G27020HZ
	5.5
	27
	2000
	20.5
	220

	594
	180-G17215HZ
	2.7
	17.2
	1500
	10.5
	220

	595
	180-G19015HZ
	3
	19
	1500
	12
	220

	596
	180-G21520HZ
	4.5
	21.5
	2000
	16
	220

	597
	180-G27015HZ
	4.3
	27
	1500
	16
	220

	598
	180-G35010HZ
	3.7
	35
	1000
	16
	220

	599
	180-G35015HZ
	5.5
	35
	1500
	19
	220


Note: K1,K2 default factory for 5-pole motors, K3 factory default for 4-pole motors, the highest bit is 8 and 5 bit 5-pole motors, such as 830,570, etc..

[bookmark: _Toc452370281]Chapter 8 Alarm and protection functions
[bookmark: _Toc300568922][bookmark: _Toc452370282]8.1 List of alarm codes
Table 8-1	 List of alarms
	Alarm Code
	Alarm Name
	element

	-
	normalcy
	

	1
	speeding
	Servo motor speed exceeds the set value

	2
	Main circuit overvoltage
	Main circuit power supply voltage too high

	3
	Main circuit undervoltage
	Main circuit power supply voltage too low

	4
	The location is terrible.
	Position deviation counter value exceeds the set value

	5
	Internal parameter setting error
	Incorrect setting of drive model and motor model

	6
	Motor model setting error
	The motor model code that cannot be matched is set.

	7
	Driver Disable Exception
	CCW, CW driver disable input both OFF

	8
	Position deviation counter overflow
	The absolute value of the position deviation counter value exceeds 230

	9
	Encoder Failure
	Encoder signal error

	11
	Current Response Fault
	Current error is too large for a long period of time

	12
	overcurrent
	Motor current is too high or there is a short circuit

	13
	Prolonged drive overheating
	Drive overloaded with high heat generation (I2 t detection)

	14
	Excessive braking time
	Prolonged operation of the brake circuit

	17
	Speed Response Failure
	Velocity error is too large for a long period of time

	19
	thermal reset
	System is thermally reset

	20
	EEPROM error
	EEPROM error

	21
	DI function setting error
	DI function settings are duplicated

	22
	DO function setting error
	DO function settings are duplicated

	23
	Current sensor error
	Current sensor error

	29
	Motor torque overload
	Motor overload

	30
	Loss of encoder Z-pulse
	Encoder Z-pulse error

	32
	Illegal encoding of encoder UVW signals
	UVW signal present at full high or full low level

	37
	Drive overheating
	Alarm for high drive temperature according to temperature sensor test

	38
	Prolonged overheating of the motor	
	Prolonged excessive motor load (I^2t detection)

	39
	Forward and Reverse Enable Simultaneously
	

	40 
	Absolute encoder low on power
	Replacement of battery (3.6V lithium battery)

	10,15,16,18,24,25,26,27,28.
31, 33, 34, 35, 36
	reservations



[bookmark: _Toc300568923][bookmark: _Toc452370283]8.2 Alarm causes and handling
When an alarm occurs, the drive's reality panel displays "Err xx" and blinks, with xx being the alarm code. Common alarms are Err 3, Err 9, Err 11, Err 13, Err 17, Err 38, which are caused by improper wiring or use.
In general, after the drive alarm, the drive can work normally after power off - re-power on processing; if the alarm still exists after re-power on, or the phenomenon of frequent alarm occurs, please process in the following way, if necessary, please contact the dealer.
Table 8-2	 List of main alarm causes and treatment methods for each driver
	give a warning
coding
	Alarm Name
	rationale
	Treatment

	Err1
	speeding alarm
	Improper input command pulse or improper electronic gear ratio setting
	Correctly given command pulse to set the correct electronic gear ratio

	
	
	Excessive load inertia
	Reduced load inertia

	
	
	
	Setting the correct PA34

	
	
	
	Increase the acceleration and deceleration time constants

	
	
	Encoder Failure
	Change servo motor

	
	
	Encoder cable failure
	Replacement of the encoder cable

	
	
	Improper parameterization
	Restore factory default parameters and then set parameters

	Err2
	Busbar overvoltage
	Power cord U V W PE wiring faulty
	Check the power cord, or replace it

	
	
	U V W PE lead error on motor side
	Replacement of motor

	
	
	drive failure
	Change servo drive

	
	
	Power supply voltage too high
	Check the power supply

	
	
	Abnormal power supply voltage waveform
	

	Err3
	Busbar undervoltage
	Insufficient transformer capacity
	Replacement of high-capacity transformers

	
	
	Poor contact at RST terminal
	Check the wiring of the RSTrt terminal

	
	
	Improper selection, drive power is too small, while the motor power is too large
	Replacement of drives and motors with matching success rates

	
	
	Drive damage
	Replacement of drives

	
	
	Mains voltage too low
	Replacement of power supply

	Err4
	The location is terrible.
	Faulty coding wire, or faulty encoder
	Replace the coding wire, or replace the motor

	
	
	Insufficient servo rigidity
	Increased gain (PA5, PA9)

	
	
	Insufficient torque
	Check torque limit values

	
	
	
	load reduction

	
	
	
	Changing to higher power motors and drives

	
	
	Improper input command pulse
	Reduced pulse frequency

	Err5
	Internal parameter setting error
	The internal parameters of the driver have been incorrectly changed
	Revert to default

	Err6
	Motor model setting error
	Motor model code setting error
	Setting the correct motor model

	Err7
	Driver Prohibit Abnormal Alarm
	CCW, CW drive inhibit input signals are disconnected
	Check wiring and power supply for input signals

	
	
	Driver disable enable ON
	Remove driver disable

	Err8
	Position deviation counter
spillage
	Motor mechanically jammed
	Checking the mechanical parts of the load

	
	
	Input command pulse abnormality
	Check for normal command pulses

	Err9
	Encoder Failure
	Damaged encoder
	Replacement of motor

	
	
	Bad encoder cable
	Cable replacement

	
	
	Encoder cable too long
	Shortening of cables

	
	
	Drive damage
	Replacement of drives

	Err11
	Current Response Fault
	The motor is stuck.
	Check for jammed mechanical parts

	
	
	U V W Wiring error
	Confirm that the drive and motor terminal wiring is normal

	
	
	Wrong U V W lead wire on motor side
	Replacement of motor

	Err12
	overcurrent
	Short circuit between drive U V W terminals
	Check for correct wiring

	
	
	Faulty coding wire or encoder
	Replacement of coding lines

	
	
	Motor encoder failure
	Replacement of motor

	
	
	overload
	Replacement with higher power drives

	
	
	Drive damage
	Replacement of drives

	Err13
	Prolonged drive overheating
	Drive Overload
	Reduce the load, or replace the high power drive

	Err14
	Excessive braking time
	Brake circuit failure
	Replacement of drives

	
	
	Voltage Detection Fault
	

	
	
	Large load inertia, feedback energy can't be released in time when starting and stopping
	P C to externalize a suitable dynamic resistance

	
	
	
	Increase the acceleration and deceleration time constants PA40,PA41,PA42 for the speed control method;
For position control, the upper controller sets the appropriate acceleration and deceleration curves.

	
	
	
	Reduced load moment of inertia

	
	
	
	Replacement of large motors

	Err15
	Excessive braking frequency
	High inertia, too much start/stop
	Increase the acceleration and deceleration time constants PA40,PA41,PA42 for the speed control method;
For position control, the upper controller sets the appropriate acceleration and deceleration curves.

	
	
	
	Reduced load moment of inertia

	
	
	
	Replacement of large motors

	Err17
	Speed response anomaly
	U V W terminal wiring error
	Check that the terminals are correctly wired.

	
	
	The motor is stuck.
	Check for stuck mechanical connections

	
	
	Start-stop time is too short
	Setting reasonable acceleration and deceleration time constants

	
	
	drive failure
	Replacement of drives

	
	
	Motor U V W lead wire error
	Replacement of motor

	Err19
	thermal reset
	Unstable power supply
	Check power wiring or replace drive

	Err20
	EEPROM failure
	drive failure
	Replacement of drives

	Err21
	DI function setting error
	Parameters PA63, 64, 65, 66 are set with duplicates
	Setting the correct DI function parameters

	Err22
	DO function setting error
	Parameters PA57, 58, 59 are set with duplicates
	Setting the correct DO function parameters

	Err23
	Current Sensor Failure
	drive failure
	Replacement of drives

	Err29
	torque overload
	overload
	Check the load

	
	
	Motor model mismatch
	Replacement of higher power motors and drives

	
	
	Wrong parameter setting
	Increased torque limit values within the safety range

	Err30
	Loss of encoder Z-pulse signal
	Damaged encoder
	Replacement of motor

	
	
	Poor encoder cable communication or shielding
	Replacement of the encoder cable

	
	
	Shielded ground fault
	Checking the encoder interface circuit

	Err32
	Illegal encoding of encoder UVW signals
	Damaged encoder UVW signal
	Replacement of motor

	
	
	Poor encoder cable communication or shielding
	Replacement of the encoder cable

	
	
	Faulty encoder interface circuit
	Replacement of drives

	Err37
	Drive overheating
	Excessive motor load
	load reduction

	
	
	Drive power too low
	Choose a high power driver

	
	
	Incorrect motor model setting
	Setting the matching motor model

	Err38
	Prolonged overheating of the motor
	Excessive motor load
	load reduction

	
	
	Incorrect motor model setting
	Setting the matching motor model

	
	
	Faulty coding wire or encoder
	Replace the coding wire, or replace the motor

	
	
	Driver Current Detection Fault
	Replacement of drives

	Err39
	Forward and Reverse Enable Simultaneously
	The forward and reverse signals are enabled at the same time
	Check forward and reverse wiring

	Err40
	Absolute Battery Failure
	Battery dead or low voltage
	Replace the battery or block the alarm via P124


[bookmark: _Toc452370284][bookmark: _Toc300568924]Chapter 9 Connection with Servomotor Encoder
The encoder used for our servo motors is a 2500 line incremental photoelectric encoder.
The K-Series incremental encoder drives are adapted by default to 2500 line incremental optical encoders.
If the customer is using a complete set, we are equipped with all the connecting wires. When the customer needs to change the coding wires by himself due to special circumstances, please solder the wires according to the following diagram.
The coding cable should be a twisted shielded drag chain cable, not just a regular cable.
K-Series Incremental Encoder Drives with Motor Encoder Connection
Drives Motors




[bookmark: _Toc452370285]Chapter 10 Connection with HD-CNC990 System
10.1 Wiring Diagram for HD-CNC990 System and K-Series Drives
If the customer needs to match another model of system, please consult the system manufacturer, or our company.
HD-CNC990 is a commonly used system for machine tools, and its connection port to the drive control line is CN5, which is 1 port to control 2 drives. The specific wiring is shown below.
Connection of K-Series Drives to HD-CNC990 System


10.2 Quasi-Stop Function and Eight-Point Positioning
Connection of K-Series Drives with HD-CNC990 Collimation Function and Eight-Point Positioning System
When using the quasi-stop function and eight-point positioning should be set parameters: PA4 = 1, PA53 = 0, PA23 = 0, PA64 = 8, PA65 = 9, PA66 = 10


The standard wiring shorts the encoder pins 8,10,38,40 internally, i.e. there is only one DOCOM out.
Example of programming HD-CNC990 3-axis system with Y-axis as spindle:

N1 M318		 (Y-axis coordinate clear 0)
N2 M03		   (Spindle positive)	
N3 G04 P3000 	(3 seconds delay)
N5 M62		   (000 binary BIT0, pin 26 SP1 is low)
N6 M64		   (000 binary BIT1, pin 11 SP2 is low)
N7 M66 		 (000 binary BIT2, pin 42 SP3 is low)
N8 M61		   (Quasi-stop open)
N9 M05		   (Spindle stop)	
N10 M18		 (Quasi-stop in place detection)
N11 G01 Y2.000 (Y-axis travels 2000 pulses, can be changed to any angle as required)
N12 G04 P3000 	(3 seconds delay)
N13 M60.		 (Quasi-Stop Shutdown)
N14 G04 P1000 	(1 second delay)
.
.
.
N21 M318 	(Y coordinate clear 0)
N22 M03		 (Spindle positive)
N23 G04 P3000 	(3 seconds delay)
N24 M63		 (111 binary BIT0, pin 26 SP1 is high)
N25 M65		 (111 binary BIT1, pin 11 SP2 is high)
N26 M67 (	111 binary BIT2, pin 42 SP3 is high)
N27 M61		 (Quasi-stop open)
N28 M05		 (Spindle stop)
N29 M18		 (Quasi-stop in place detection)
N30 G01 Y2.000 	(travels 2000 pulses) 
N31 G04 P3000 	(3 seconds delay)
N32 M60		 (quasi-stops off)
N33 G04 P1000 	(1 second delay)

N41 M318 	(Y coordinate clear 0)
N42 M03		 (Spindle positive)
N43 G04 P3000 	(3 seconds delay)
N45 M62		 (000 binary BIT0)
N46 M64		 (000 binary BIT1)
N47 M66 (	000 binary BIT1)
N48 M61		 (quasi-stop open)
N49 M05		 (Spindle stop)
N50 M18		 (Quasi-stop in place detection)
N51 G01 Y2.000 (travel 2000 pulses)
N52 G04 P3000 	(3 seconds delay)
N53 M60		 (Quasi-Stop Shutdown)
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