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Chapter 1 Safety Precautions  
 

The following symbols are used for the safety - related contents of this manual. The 

contents of the descriptions of the work safety signs are very important, so please be 

sure to observe them..  

Danger 

Danger caused by failure to operate as required, which may result in serious injury or 

even death.  

Note 

Hazards caused by failure to operate as required, which may result in moderate injuries 

or minor injuries, and equipment damage  

1.1 Safety Precautions  
 

This section explains the safety precautions to be observed during installation, wiring, 

operation, maintenance and inspection.  

Danger 

 ̧ Make sure the AC power supply voltage is the same as the rated voltage of 

the se rvo drive, otherwise there is a risk of injury, fire, or damage to the 

drive.  

 ̧ It is forbidden to connect the input power cable to the output terminal, 

otherwise the drive will be damaged.  

 ̧ The drive cannot be tested for insulation withstand voltage, and the  

control circuit of the drive cannot be tested with a megohmmeter.  

 ̧ The drive must be connected to the motor in the correct phase sequence, 

otherwise it will cause the drive to malfunction or damage the drive.  

 ̧ Before trial operation of the servo motor, to a void accidents, disconnect 

the motor load and run the motor alone.  

 ̧ Before the machine starts running, please make sure you can disconnect the 

power from the drive at any time by the emergency stop switch.  

 ̧ It is necessary to set the corresponding parameters  before running, 

otherwise the drive may not operate properly or may have an unanticipated action 

due to the load.  

 ̧ Ask an electrical engineer to do the wiring, otherwise there is a risk of 

electric shock or fire.  

 ̧ Do not touch the conductive parts directly,  and do not connect or short 

circuit the output line of the drive to the housing, otherwise there is a risk of 

electric shock or short circuit.  

 ̧ Disconnect the power and wait 15 minutes before rewiring the drive, 

otherwise there is a risk of electric shock.  

˻
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 ̧ Contact current can reach 0.5mA, be sure to take reliable grounding 

measures, otherwise there is a risk of electric shock.  

 ̧ During operation, do not touch the heat sink or external braking resistor, 

otherwise a scalding accident may occur due to high tempe rature.  

 ̧ Please make sure to install overcurrent protector, leakage current 

protector and emergency stop device, and make sure they are effective after 

wiring is completed, otherwise there may be danger of electric shock, injury and 

fire.  

 ̧ The leakage curren t of the driver may exceed 3.5mA during operation. Be 

sure to use reliable grounding and ensure that the grounding resistance is less 

than 10ß, and that the conductivity of the PE grounding conductor is the same as 

that of the phase conductor (using the sa me cross- sectional area).  

 ̧ The components in the driver contain heavy metals, and the driver must be 

disposed of as industrial waste after scrapping.  

 

1.2 Confirmation of Product Notes  

Confirmation Items  Instructions  

Whether the product 

arrives in the same 

model as the one you 

ordered 

The box contains a simple user's manual and SD780 Servo Drive 

you ordered. Please check by the nameplate model of servo motor 

and servo drive.  

Whether the product 

is damaged 

Please check the appearance of the whole machin e and whether the 

product has been damaged during transportation. If you find some 

kind of omission or damage, please contact our company or your 

supplier immediately.  

Whether the servo 

motor rotary axis 

runs smoothly  

It is normal if it can be turned gently by hand. Except for 

servo motor with holding brake.  

 

1.3 Handling and Storage Precautions  

Attention  

 ̧ Do not store or place in the following environment, otherwise it may lead 

to fire, electric shock or machine damage.  

 ̧ In places exposed to direct sunlight, places where the ambient temperature 

exceeds the storage temperature, places where the relative humidity exceeds the 

storage humidity, places where there is a large temperature difference or 

condensation, places near c orrosive gases or flammable gases, places where there 

is a lot of dust, dirt, salt and metal dust, places where water, oil and medicine 

˻
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drip, places where vibration or shock can be transmitted to the main body, do not 

hold the cable or Motor shaft for hand ling, otherwise it may cause injury or 

malfunction.  

 ̧ Do not stack the product too much during handling or storage, as this may 

cause injury or malfunction  

 

1.4 Precautions for Installation  

Attention  

 ̧ Do not install this product in places where water can be splashed or in 

environments where corrosion is likely to occur.  

 ̧ Do not use this product near flammable gases and combustible materials, as 

there is a risk of electric shock or fire.  

 ̧ Do not sit on the product or place heavy objects on it, as this may result 

in injury.  

 ̧ Please install the product in a cabinet that provides fire protection and 

electrical protection, otherwise it may cause a fire.  

 ̧ Do not block the suction and exhaust ports or all ow foreign objects to 

enter the product, as this may lead to malfunction and fire due to the aging of 

the internal components.  

 ̧ Be sure to comply with the installation orientation requirements, as 

failure may result in malfunction.  

 ̧ When setting up, make sur e to keep the specified separation distance 

between the servo driver and the inner surface of the electric cabinet and other 

machines, otherwise it may lead to fire or malfunction.  

 ̧ Do not apply excessive shocks as they may cause malfunction.  

 

1.5 Precautions When Wiring  

Attention  

 ̧ Do not connect three - phase power to the output terminals U, V, and W of the 

Servo Drive, as this may result in injury or fire.  

 ̧ Please connect the output U,  V, W of the servo driver and U, V, W of the 

servo motor directly, and do not pass through the electromagnetic contactor on 

the way to the wiring, otherwise abnormal operation and malfunction may result.  

 ̧ Please connect the power terminal and motor terminal  firmly, otherwise it 

may cause fire.  

 ̧ Please do not pass power and signal wires through the same conduit or 

bundle them together. When wiring, the power supply cable and signal cable should 

be more than 30cm away from each other.  

 ̧ Please use double - stranded shielded cable for signal and encoder cables, 

and ground the shielding layer at both ends.  

˻

˻
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 ̧ The maximum wiring length for the command input line is 3m, and the maximum 

wiring length for the encoder is 20m.  

 ̧ Even if the power is turned off, high voltage may remain inside the Servo 

Drive, so do not touch the power terminals for a while (5 minutes).  

 ̧ Do not touch the power terminals for a while (5 minutes). Make sure that 

the indicator light is off before checking.  

 ̧ Do not turn on/off the power frequently. If it is necessary to turn on/off 

the power repeatedly and continuously, please limit it to less than once a 

minute.  

 ̧ Since the power supply part of the servo driver has a capacitor, a large 

charging current (charging time 0.2 seconds) will flow when the power is  turned 

on/off. Therefore, if the power supply is turned on/off frequently, the 

performance of the main circuit components inside the Servo Drive will be 

degraded. 

 ̧ When wiring the main circuit connector, observe the following precautions.  

ŵ   Detach the connector from the Servo Drive when wiring.  

Ŷ   Only one wire can be inserted into one wire socket of the connector. 

When inserting the wires, do not short - circuit the core wire to the adjacent wire.  

ŷ   Do not connect the 220V Servo Drive directly to the 380V power 

supply, as this may damage the Servo Drive.  

Ÿ   Please do the wiring correctly and reliably, otherwise the motor may 

be out of control, injured or malfunction.  

Ź   Please use the specified power supply voltage, otherwise it may cause 

the machine to burn out.  

ź   When using under poor power condition, make sure that the input power 

is supplied within the specified voltage variation range, otherwise the machine may be 

damaged. 

Ż   Install safety devices such as circuit breakers to prevent short-

cir cuiting of external wiring; otherwise, a fire may result.  

 ̧ Please take adequate and appropriate shielding measures when in the 

following places, otherwise the machine may be damaged.  

ŵ   When interference is generated due to static electricity. 

Ŷ   Places where strong electric or magnetic fields are generated.  

ŷ   Places where radiation may be emitted. 

Ÿ  Places where there are power lines nearby. 

 

1.6 Precautions During Operation  
Attention  ˻
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 ̧ During trial operation, to prevent accidents, test run the servo motor with 

no load (state not connected to the drive shaft), otherwise injury may result.  

 ̧ Never touch the rotating part of the servo motor while it is running, as 

this may cause injury.  

 ̧ When installing the servomotor on an ancillary machine and starting 

operation, set the user parameters in advance to match the machine. If operation 

is started without parameter setting, the machine may go out  of control or 

malfunction.  

 ̧ The signals of positive limit (P - OT) and negative limit (N - OT) are invalid 

when home return is performed.  

 ̧ When using a servo motor in the vertical axis, set a safety device to 

prevent the workpiece from falling in case of alarm or overtravel. Also, set the 

servo lock stop when overtravel occurs, otherwise the workpiece may fall in the 

overtravel condition.  

 ̧ When not using online auto - tuning, be sure to set the correct inertia 

ratio, otherwise vibration may be caused.  

 ̧ When the power is on or just after the power is cut off, the heat sink of 

the servo driver, external braking resistor, motor, etc. are in a high 

temperature state, so please do not touch them or they may cause burns.  

 ̧ Since extreme user parameter adjustments and setting  changes can cause the 

servo system to become unstable in operation, do not set extreme parameters, as 

this may cause injury.  

 ̧ When an alarm occurs, please reset and restart operation after removing the 

cause and ensuring safety, otherwise it may cause inju ry.  

 ̧ Do not use the holding brake of the holding motor for normal braking, as 

this may lead to malfunction.  

 

1.7 Precautions for maintenance and inspection  

Attention  

 ̧ The operation of turning on and off the power supply should be carried out 

by professional operators.  

 ̧ When performing the insulation resistance test of the drive, please 

disconnect all circuits connected to the drive first, otherwise it may cause the 

drive to malfunction.  

 ̧ Do not use gasoline, thinner, alcohol, acidic and alkaline detergent to 

avoid discoloration or breakage of the housing.  

 ̧ When replacing the servo drive, please transfer the user parameters of the 

servo drive to be replaced to the new servo drive before restarting operation, 

otherwise the machine may be damaged.  

 ̧ Do not change the wiring while the power is on, as this may cause electric 

shock.  

 ̧ Do not disassemble the Servo Motor as this may result in electric shock or 

injury.  

˻
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1.8 Maintenance and Inspection of the Servo Unit  
Servo systems are made up of many parts, and only when all parts are functioning properly 

can the equipment perform its prop er function. Among mechanical parts and electronic 

parts, certain parts need to be maintained depending on the conditions of use, and they 

must be regularly checked or replaced according to their service life to ensure that the 

servo motor and servo driver  can operate normally for a long time.  

1.8.1 Servo Motor Overhaul  

Since AC servo motors are not equipped with brushes, only routine and simple maintenance 

is required. The maintenance period in the table is a general standard. Please judge 

according to the  usage and environment and decide the most appropriate maintenance 

period..  

Table 1 - 1 Servo motor maintenance breakdown 

 

1.8.2 Servo Drive Maintenance  

Although the Servo Drive Unit does not require routine maintenance, please have it 

serviced more than once a year. See Table 1 - 2 for specific maintenance details.  

Table 1 - 2 Servo drive maintenance details  

Inspection 

items 

Inspection 

time 

Inspection, maintenance 

essentials  
Remarks 

Confirmation 

of vibration 

and sound 

Daily  Judging by touch and hearing  
No increase compared to 

usual  

Exterior 

Inspection  

Depending on 

the 

defacement 

Wipe with a cloth or use an 

air gun to sweep  
-  

Insulation 

resistance 

measurement 

At least 

once a year  

Disconnect from the servo 

unit and measure the 

insulation resistance with a 

500V megohmmeter. Resistance 

value over 10Mß is normal 

When it is 10Mß or 

less, please contact 

our maintenance 

department Ȃ 

Oil seal 

replacement 

At least 

once every 

5000 hours 

Please contact our agent or 

technical support  

Servo motor with oil 

seal only  

Comprehensive 

overhaul  

At least 

20,000 hours 

or once 

every 5 

years 

-  

Inspection Inspection Inspection and maintenance essentials  Processing 
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1.8.3 Approximate Criteria for replacement of Internal Parts of the Servo Unit  

Electrical and electronic components are subject to mechanical wear and aging. To ensure 

safety, please have them serviced regularly.  

Also, please contact our agency or sales office using the standard replacement years in 

Table 1 - 3 as an approximate standard. We will judge whether replacement par ts are 

necessary after investigation. The servo unit repaired by our company has its user 

parameters set back to the factory settings. Be sure to reset the user parameters to 

those in use before operation.  

Table 1 - 3 Servo Drive internal parts replacement m ark 

 

1.9 UL certification  

 

items time method 

Exterior 

Inspection  
At least 

once a year  

No garbage, dust, oil stains, etc.  

Wipe with a 

cloth or  

Clean with 

air gun  

Loosening of 

screws 

Terminal block, connector mounting 

screws, etc. must not be loose  

Please 

tighten 

further  

Parts Name 
Standard replacement 

year 
Conditions of use  

Cooling Fan 4 years to 5 years  
Ambient temperature: annual 

average 30Ņ 

Load factor: less than 80%  

Operating rate: less than 20 

hours/day 

Smoothing Capacitor  7 to 8 years  

Relays Depending on actual 

usage Aluminum electrolytic 

capacitors on printed 

circuit boards  

5 years  
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Products sold in the United States and Canada need to be marked with the UL/cUL mark, 

where the product with the UL/cUL listing mark, indicating that a representative sample 

of the product meets the relevant UL safety standards. The product and other major 

components built into the electrical product can carry the UL/cUL mark after the prod uct 

has been tested and evaluated by a UL agency to complete compliance.  

This product has been tested and confirmed to meet the requirements of the UL standard 

by North American Safety Standard UL 61800 - 5- 1 and CSA C22.2 NO.274- 17 related conditions. 

In or der for the customer to use the machinery and devices of this product in compliance 

with UL standards, the customer must meet the following requirements when using the 

product.  

1.9.1 Installation site  

Please set this product in places with overvoltage clas s III and pollution class 2 or 

less as specified in North American safety standard UL 61800 - 5- 1.  

1.9.2 Ambient temperature  

Depending on the protection class, the ambient temperature should be maintained in the 

following range ̔Open type ambient air temperat ure: 0 Ņ~40Ņ( 40Ņ͘50Ņ, f or every 1 Ņ 

rise, the derate decreases by 2% ) .  

1.93 Installation requirements  

Open type product installation requirements ̔SD780 series are Open type products, which 

are installed in the control cabinet and need to be installed in the final system for 

use. The final system should provide the corresponding fireproof enclosure, electrical 

enclosure and mechanical enclosure, etc., and comply with local laws and regulations and 

relevant NEC standard requirements.  

1.94 Servo Drives  

1.94.1 Environmental conditions  

(1) Use temperature: 0 Ņ~40Ņ ( 40Ņ͘50Ņ, f or every 1 Ņ rise, the derate decreases by 

2%).  

(2) Storage temperature: - 20Ņ~65Ņ.  

(3) Use of humidity: 95% RH (not freezing, frost)  

(4) storage humidity: 95% RH (not freezing, frost)  

(5) Vibration resistance: 4.9m/s2.  
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(6) Impact strength: 19.6m/s2.  

(7) Protection class: IPX0.  

(8) altitude: below 1000m (1000m~2000m,derate by 1% for every 100 meter).  

(9) Other: no electrostatic interference, strong electric field, strong magnetic field, 

radi ation, etc.  

1.95 Servo Motor  

1.95.1 Environmental conditions  

V7U series motor use range ̔ 

V7U series AC servo motors are matched with adapted servo drive devices. Suitable for 

machine tools, manipulators, robots, lifting machinery, material processing, text iles, 

printing, packaging, artillery, radar and other types of automation control equipment.  

Use environment: 20 Ņ~50Ņ.  

Use altitude: Ů1000m. 

Use ambient temperature: relative humidity <90% (no frost conditions).  

1.95.2  Servo motor installation and use  

1.95.2.1  Storage and Transportation  

The motor should be placed in a dry, dust - free place and avoid impact during 

transportation and storage.  

1.95.2.2  Installation  

(1) need to check whether the motor structure form, protection level, nameplate data, 

etc. ar e consistent with the use conditions before installation.  

(2) motor shaft up installation, should ensure that there is no liquid (water, coolant, 

oil, etc.) from the top bearing room into the internal motor and cause damage.  

(3) When installing the motor, it is forbidden to knock or apply pressure from the shaft 

section to avoid causing damage to the optical encoder.  

(4) The motor should be installed in the area of heat dissipation and ventilation.   

(5) motor mounting screws for hexagonal bolts (with anti - l oosening elastic washers).  

(6) the surface temperature of the motor may reach 90 Ņ, prohibit hand touch to avoid 

contact with wire components, etc.;  

(7) all accessories (such as brakes) need to check whether they are in working condition, 
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check whether ea ch moveable part is independent to prevent friction.  

(8) can not exceed the rated parameters of the motor nameplate use.  

1.95.3 ȁServo motor form factor  

The shape and dimensions of each flange series motor of V7U are shown in the following 

figure.  

40 Flange:  

 
60 Flange:  

 

80 Flange:  

  
In the drawings of the above series, the real size is the definite size, and the 

size marked with letters is the variable size, which will change with the power, speed 

range, torque size and whether the motor holds the brake (see the selection manual for 
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details).  

1.95.4 ȁWeitron servo motor after - sales service matters  

(1) All repair and maintenance work must be completed by the production plant or other 

designated institutions to guide, otherwise the resulting damage is borne by the user.  

(2) Safety tips: When repairing and maintaining the motor, the main power supply and all 

power sources must be cut off. The standard steps should follow the following principles: 

stop the equipment for inspection; disconnect the power supply; and isolate it from live 

parts .  

(3) returns: conventional goods in the arrival of ten days found that the selection error 

and other reasons can not be used, in the case of the product does not affect our 

secondary sales can be returned, the resulting freight costs borne by the buyer; c ustom 

products will not be returned.  

(4) Exchange: If the conventional goods cannot be used for reasons such as wrong selection 

within thirty days of arrival, the products can be exchanged if they do not affect the 

secondary sales of our company, and the d ifference in price will be refunded according 

to different products, and the resulting freight cost will be borne by the buyer.  

(5) Maintenance: Our products provide a 12 - month quality assurance period, free of charge 

during the warranty period, the follow ing cases do not belong to the scope of free 

maintenance. 

ŵimproper installation, such as: shaft deformation caused by excessive radial force, 

broken shaft, rotor jammed not rotating, etc.  

Ŷimproper operation, such as: motor k nocking deformation, falling, and the resulting 

damage to the encoder, etc.  

ŷexternal working environment, resulting in water and oil inside the motor, motor high 

temperature burned coils, etc.  

Ÿprivate disassembly, modificati on, processing of the motor.  

Źimproper use, overload operation or incorrect parameter setting causing motor burned 

coils, etc.  

źmissing protection warnings, missing labels, resulting in product barcode models cannot 

be identified.  

(6) arrange to send back the returned products, please inform in advance so that our 

company can record and arrange the three packages in time, our company will give the 
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treatment opinion within a week after receiving the repair products.  

1.96 Wiring and Installation  

1.96.1 Main circuit wiring requirements  

(1) Do not connect the input power cable to the output U, V, or W. Otherwise, the servo 

driver will be damaged.  

(2) When the cable is bundled and used in a pipe, etc., consider the allowable c urrent 

reduction rate because the heat dissipation conditions become worse.  

(3) When the temperature inside the cabinet is higher than the cable temperature limit, 

please use a cable with a larger cable temperature limit, and it is recommended that the 

cable wire use Teflon wire; when the surrounding low - temperature environment, please pay 

attention to the cable warming measures, the general cable surface in the low - temperature 

environment is easy to harden and break.  

(4) Please ensure that the bending r adius of the cable is more than 10 times the outer 

diameter of the cable itself to prevent long - term bending resulting in the breakage of 

the inner core of the cable.  

(5) Please do not pass or bundle the power cable and signal cable together from the same 

pipe, to avoid interference, the distance between the two is more than 30cm.  

(6) After the power is turned off, high voltage may still remain inside the driver. 

Please do not touch the power terminals within 5 minutes.  

(7) Do not turn on/off the power freq uently. When repeatedly turning on/off the power 

continuously, please limit it to less than 1 time/minute. The power supply part of the 

servo driver has capacitors, and a large charging current will flow when the power supply 

is ON. Frequent ON/OFF power supply will cause the performance of the main circuit 

components inside the driver to deteriorate.  

(8) Please use a ground wire with the same cross - sectional area as the main circuit 

cable. If the cross - sectional area of the main circuit wire is less than 1 .6mm2, please 

use a 2.0mm2 ground wire.  

(9) Please connect the servo driver to the earth reliably.  

(10) Do not apply power when the terminal block screw is loose or the cable is loose, 

it may cause fire.  
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1.96.2 Spring - type connector wiring method  

Spring- lo aded connector type terminals are used for servo drives with 750W or lower power 

ratings. The following is a detailed explanation of how to wire the spring - type terminals.  

(1) Removing the terminal block from the servo driver  

The terminal block must be rem oved from the Servo Drive before wiring. If wiring is done 

directly without removing the terminal block, damage to the Servo Drive may occur.  

(2) Wire stripping  

Strip the outer skin of the used wire 8mm to 9mm.  

(3) Open the wire insertion slot in the termi nal block  

There are two ways to open the wire insertion slot, as shown below:  

ŵPry open the slot with the control bar that comes with the servo drive.  

ŶInsert a "one - piece" screwdriver into the terminal opening (end width 3.0 mm to 3.5 

mm) and press firmly to open the slot.  

(4) Inserting the wire into the slot  

After the slot is opened, insert the wires, and then close the slot by releasing the 

pressure of the control bar or screwdriver.  

(5) Reinstall the terminal blocks into the servo driver  

After connecting all terminals, insert the terminal blocks back into their original 

positions on the servo driver.  

(6) Caution.  

ŵDo not operate with electricity when wiring.  

ŶDo not short - circuit adjacent core s when inserting cables.  

ŷThe stripped wire ends need to be twisted tightly to ensure that no cores are exposed 

when inserted into the terminal.  

1.96.3 Cable Requirements  

For the selection of wire size, please follow the requirements of NEC (National Electrical 

Code) and CEC (Canadian Electrical Code Part 1) as well as relevant local laws.  

(1) Do not bend the cable or subject it to tension. The core of the signal cable is only 

0.2mm or 0.3mm in diameter, so it is easy to break, so be careful when using it.  

(2) When you need to move the cable, please use a flexible cable, ordinary cable will 

be easily damaged after long - term bending. Small power motors with their own cables can 

not be used for cable movement.  

(3) When using the cable protection  chain, please ensure that.  

ŵThe bending diameter of the cable is at least 10 times the outer diameter of the cable.  

ŶDo not fix or bundle the wiring in the cable protection chain, but only at the two 

immovable ends of the ca ble protection chain.  

ŷDo not tangle or twist the cable.  

ŸThe duty cycle within the cable protection chain is ensured to be below 60%.  

ŹDo not mix cables with too different shapes to prevent thick wires from crushing thin 

wires; if you must mix cables, please set up a partition device in the middle of the 
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cable.  

1.96.4 ȁElectrical wiring anti - interference requirements  

To suppress interferen ce, please take the following measures.  

(1) The command input cable length should be 3m or less, and the encoder cable should 

be 20m or less.  

(2) Use thick wire (2mmа or more) for ground wiring if possible. 

ŵIt is recommended to use D type o r higher grounding (grounding resistance of 100ß or 

less).  

ŶMust be grounded for 1 point.  

(3) Use a noise filter to prevent RF interference. When using in a residential environment 

or an environment with strong voltage interference noise, in stall a noise filter on the 

input side of the power cord.  

(4) To prevent malfunction caused by electromagnetic interference, the following 

treatment method can be used.  

ŵInstall the upper unit and the noise filter as close as possible to the  servo drive.  

ŶSurge suppressors are installed on the coils of relays, solenoids, and electromagnetic 

contactors.  

ŷSeparate the strong power lines from the weak power lines when wiring, and keep more 

than 30cm interval. Do not  put them into the same pipe or bundle them together.  

ŸDo not share the power supply with welding machines, electrical discharge processing 

equipment, etc. When there is a high frequency generator nearby, install a noise filter 

on the input side of the power line.  

1.96.5 Terminal cable selection  

In order to comply with UL 61800 - 5- 1 and CSA C22.2 NO.274- 17, SD780 series power cables 

shall meet.  

(1) Servo power cable specifications in accordance with NEC, NFPA 70 Table 310 - 16.  

(2) Servo power c able shall use copper conductors with a rated temperature of not less 

than 75£C (167£F). 

(3) Servo power cable specifications minimum 14AWG.  

(4) The rated voltage of the wire must be not less than the rated voltage of the servo 

product.  

(5) It is recommended to use our recommended motor main circuit cable conforming to UL 

758 Style 2517, Style 2586.  

1.96.6 ȁProtection device requirements  

To comply with the requirements of North American Safety Standard UL61800 - 5- 1, be sure 

to connect a fuse/circuit breaker on the input side to prevent accidents caused by a 

short circuit in the internal circuit.  

Install adequate branch circuit short - circuit protection in accordance with applicable 

regulations and this manual. This product is suitable for circuits with  a rated fusing 

capacity of 5000A or less and a maximum voltage of 480Vac (400V class).  



 

15 

 

Description ̔ 

For standard fault short circuit current rating, the driver shall be 

marked ĿSuitable For Use on a Circuit Capable of Delivering Not More Than 5,000 rms 

Symmetrical Amperes, 240 Volts Maximum.Ŀ or equivalent. Branch circuit protection was 

provided by UL listed fuse (JDDZ/7) refer to below table for details  

 

Driver model  Class CC fuse, Rating  

SD780- 1R8A- PA 600Vac, 6A 

SD780- 1R8A- CA 600Vac, 6A 

SD780- 1R8A- EA 600Vac, 6A 

SD780- 3R3A- PA 600Vac, 10A 

SD780- 3R3A- CA 600Vac, 10A 

SD780- 3R3A- EA 600Vac, 10A 

SD780- 5R5A- PA 600Vac, 15A 

SD780- 5R5A- CA 600Vac, 15A 

SD780- 5R5A- EA 600Vac, 15A 

 

Driver model  Class CC fuse, Rating  

SD780- 1R8A- PA- FS 600Vac, 6A 

SD780- 1R8A- CA- FS 600Vac, 6A 

SD780- 1R8A- EA- FS 600Vac, 6A 

SD780- 3R3A- PA- FS 600Vac, 10A 

SD780- 3R3A- CA- FS 600Vac, 10A 

SD780- 3R3A- EA- FS 600Vac, 10A 

SD780- 5R5A- PA- FS 600Vac, 15A 

SD780- 5R5A- CA- FS 600Vac, 15A 

SD780- 5R5A- EA- FS 600Vac, 15A 

 

1.10 Markings  

Marking ͠ The following markings shall be appeared on the device by molded, die - stamped, 

paint - stenciled, stamped, laser engraved or etched in metal or indelibly stamped on an 
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aluminum, pressure - sensitive label secured by adhesive.  Unless otherwise specif ied, 

pressure sensitive labels which contain any of the required markings, shall be R/C 

(PGDQ2), R/C (PGJI2) or R/C (PGGU2) which Printing Material suitable for the surfaces 

and use conditions indicated in the individual Recognitions. The printing of the l abel 

shall be done using compatible printing equipment.  

1.ListeeĽs name or Trademark 

2.Model designation  

3.The electrical ratings  

4.Factory Identification if necessary  

Installation and Operating Instructions are provided with each device. The following 

markings shall appear in one of the following locations:  shipped separately with the 

device; on a separable, self - adhesive permanent label that is shipped with the device; 

or anywhere on the device itself.  

1.ľMaximum surrounding air temperature rating of 40 C̄Ŀ or equivalent. 

2.ľSolid State Motor Overload Protection: 350% of motor FLA for driver rated 1.8A and 

3.3A, 270% of motor FLA for driver rated 5.5A.Ŀ or equivalent. When the protection level 

is adjustable, it shall be provided with instructions for a djustment, or make reference 

to the manual for adjustment instructions.  

3.ľIntegral solid state short circuit protection does not provide branch circuit 

protection.  Branch circuit protection must be provided in accordance with the National 

Electrical Code  and any additional local codesĿ or equivalent. 

4.ľThis equipment is to be installed in an enclosure that provides a Pollution Degree 

2 (controlled) environment.Ŀ or equivalent.  

5.ľMotor over temperature protection is not provided by the drive.Ŀ Or equivalent.  

6.Field Wiring Terminal Markings ͠ Wiring terminals shall be marked to indicate the 

proper connections for power supply and load, or a wiring diagram coded to the 

terminal marking shall be securely attached to the device.  

ľUse 60зC or 75зC Copper wireĿ or equiva 
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Chapter 2 Product Information  
 

 

 

2.1 Servo Drive Introduction  

2.1.1 Servo Drive nameplate and model description  

SD 780 A3R3 P A
Product 

Marking

Servo

Marking

SD

Product 

Marking

780

Marking

780

R ated 

current

1.8A

Marking

1R8

Encoder 

type

Serial  
E ncoder

Marking

A

Product 

T ype

Pulse

Marking

P

Voltage 

R ating

220V

Marking

A

3.3A3R3

5.5A5R5

FS

Function

ST O

Marking

FS

CanOpenC

E thercatE

 

Fig.2.1 Nameplate and model description  

NOTE
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2.1.2 Parts Description  

 

Figure 2.2 Drive components  

Table 2 - 1 Description of Drive Components  

Number Part Name Description  

ŵ CN6A/6B 
Internal parallel connection, RS485, CanOpen 

communication command connection 

Ŷ Monitors  
5- bit 8 - segment LED digital tube for displaying servo 

driver operation status and parameters  

ŷ Button For interaction with drive - related parameters  

Ÿ CN1 terminal  Command input and output signals  

Ź CN2 terminal  For connection to encoders  

ź CHARGE 

Used to indicate that the bus capacitor is in a charged 

state. When the indicator is on, there is still a charge 

inside the Servo Drive even if the main circuit power 

is OFF.  

Ż Power L1, L2: external power input connection.  

ƚ 

  ƛ 

ƞ 

Ƙ 

ƙ 

ƚ 

ƛ 
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terminals  PȁN̔ DC busbar terminal for multi - machine common DC 

busbar̕  

PȁB2ȁB3̔ Regenerative braking resistor configuration 

port ̕ 

UȁVȁW̔ Connect servo motor U, V, W phases.  

2.1.3 Technical Specifications  

Electrical specifications  

Table 2- 2 Input voltage and output current of driver corresponding specifications  

Machine model  
Rated input 

voltage (V)  

Rated output 

current(A)  

Maximum output 

current(A)  

SD780- 1R8AǴA Single Phase 220  1.8 6.3 

SD780- 3R3AǴA Single Phase 220  3.3 11.6 

SD780- 5R5AǴA Single Phase 220  5.5 16.5 

SD780- 1R8AǴA- FS Single Phase 220  1.8 6.3 

SD780- 3R3AǴA- FS Single Phase 220  3.3 11.6 

SD780- 5R5AǴA- FS Single Phase 220  5.5 16.5 

Basic specifications  

Table 2 - 3 Driver Specification Description  

Project  Specification  

Control method IGBT PWM control, sine wave current drive mode  

Encoder feedback Serial encoder: Absolute encoder  

Enviro

nmenta

l 

condit

ions  

Operating 

temperature 

0Ņ͘40Ņ̂40Ņ͘50Ņ, f or every 1 Ņ rise, the derate 

decreases by 2%)  

Storage temperature  -20Ņ͘65Ņ 

Using humidity  95%RH or less (no freezing, condensation)  

Storage humidity  95%RH or less (no freezing, condensation)  

Vibration resistance  4.9m/s
2
 

Impact strength  19.6m/s
2
 

Protection level  IPX0 

Altitude  
Less than 1000m (1000m~2000m,derate by 1% for every 

100 meter)  

Other 
No electrostatic interference, strong electric field, 

strong magnetic field, radiation, etc.  

Speed 

Contro

l  

Torque 

contro

l  

Speed control range  

1:5000 (the lower limit of the speed control range is 

the value at the rated torque load without stopping 

condition)  

Speed 

volatili

ty  

Load 

fluctuati

on 

Less than ¤0.01% of rated speed (at load fluctuation: 

0% to 100%) 

Voltage 

fluctuati

ons 

0% of rated speed (at voltage fluctuation: ¤10%) 
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2.1.4 Servo Drive Braking Resistor Specifications  

Table 2.4 Servo Drive Braking Resistor Related Specifications  

Drive Model  
Braking 

VoltagêṼ  

Built - in 

resistors  

External minimum 

resistance ̂ß̃ 

Maximum external 

resistance ̂ß̃ 

SD780- 1R8AǴA 380 None 40 200 

SD780- 3R3AǴA 380 None 40 100 

SD780- 5R5AǴA 380 50Ý  50W 25 70 

 

2.1.5 Drive Mounting Dimensions  

Figure 2.3 Schematic diagram of the drive profile  

Table 2 - 5 Correspondence between drive form factor and mounting size  

Temperatu

re 

fluctuati

ons 

Less than ¤0.1% of rated speed (at temperature 

fluctuation: 25Ņ¤25Ņ) 

Torque control 

accuracy 
¤1% (reproducibility) 

Soft start time 

setting  

0s͘10s (acceleration and deceleration can be set 

separately)  

Locati

on 

Contro

l  

Feedforward 

compensation 
0%͘ 100% 

Command 

pulse 

Command 

pulse 

pattern  

Includes three types of commands: "pulse + direction", 

"CW + CCW pulse sequence", and "A and B phase 

orthogonal pulse".  

Input 

Form 
Linear drive, open collector  

Maximum 

input 

frequency 

Differential input: High speed up to 4Mpps. 

Open collector: 200Kpps max.  

Commun

icatio

n 

functi

on 

485 Standard 

CAN Optional  

USB 
PC, standard, compliant with USB 2.0 specification 

(12Mbps) 

Display Functions  CHARGE, 8-segment LED ¦ 5 bits 

Panel Operator Function  Push button switch¦4pcs 

Recycling process  Functions can be built - in/external  

Protection function  
Overcurrent, overvoltage, undervoltage, overload, 

regeneration fault, encoder disconnection, etc.  

Auxiliary Functions  Gain adjustment, alarm recording, JOG operation, etc.  

Encoder pulse divider output  
Phase A, Phase B, Phase C: Linear drive output, number 

of divided pulses: 35 to 32767  
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Structur

e 

Dimension(mm) Mounting dimensions (mm) 

Mounting 

hole 

diameter  

W H D W1 H1 A B -  

SIZE A 50 170 170 20 160 7.5 5 2- M4 
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2.2 Introduction of servo motor  

2.2.1 Servo motor  naming 

V7U L R4006 D 1

Product 

Marking

V7U Ser ies

Marking

V7U

Inertia 

class

Low iner tia

Marking

L

Flange size

40¦40

Marking

40

R ated 

speed

1500rpm

Marking

15

Encoder type

23-bit multi -
loop

Marking

D

Speed  

class

Low speed

Marking

L

60¦6060

80¦8080

L

Power 

R ating

0.05k W

Marking

R 05

17-bit single -
tur n magnetic 

programming
Q

17-bit mult i -tur n 
magnetic 

encoding
R

A 30

Voltage 

R ating

220V

Marking

A

Gate type

No holding 
brake

Marking

1

1 3 4 5 6 7 8 92

Medium 
iner tia

M

Large 
iner tia

H

1

3

4

5

6

7

8

9

2

0.10kWR 10

0.20k WR 20

0.40kWR 40

0.75k WR 75

1.0k W1R0

3000rpm30

W ith 
holding 
brake

2

H igh speedH

Normal 
speed

BL ANK
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Figure 2.4 Motor model and nameplate information   
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2.2.2 Servo Motor Parts Description  

 

           

Figure 2.5 Motor without holding brake  

 

           

Figure 2.6 Motor with holding brake   

Shaft expansion (with key) 

Mounting screw through- hole 

Mounting flange surface 

Motor power cord socket 

Encoder wire socket 

Gate wire socket 
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2.2.3 Motor Technical Specifications  

Specifications of Mechanical Characteristics of Motors  

Table 2 - 6 Motor mechanical characteristics parameter specifications  

Projects  Instructions  

Work System Continuous 

Vibration Rating  
49m/s2 (5G) or less when rotating, 24.5m/s2 (2.5G) or less when 

stopped 

Insulation 

resistance  
DC (DC) 500V, >10Mß 

Operating ambient 

temperature 
0Ņ͘ 40Ņ 

Use of 

environmental 

humidity  

20%͘ 80% (no condensation)  

Excitation method  Permanent magnet type 

Installation 

method 
Flange 

Heat resistance 

grade 
F grade 

Insulation 

voltage  
AC1500V 1min (200V class) 

 

Motor Rating Specifications  

Table 2 - 7 Motor parameter specifications  

Motor Model 

Rated 

power

̂W̃  

Rated 

torque 

(N¥m) 

Maximum 

torque 

(N¥m) 

Rated 

current 

(Arms) 

Maximum 

current 

(Arms) 

V7U- L04A- R0530-Ǵ1 50 0.16 0.48 1 3 

V7U- L04A- R0530-Ǵ2 50 0.16 0.48 1 3 

V7U- L04A- R1030-Ǵ1 100 0.32 0.96 1 3 

V7U- L04A- R1030-Ǵ2 100 0.32 0.96 1 3 

V7U- L06A- R4030-Ǵ1 

400 1.27 3.81 2.6 7.8 
V7U- L06A- R4030-Ǵ2 

V7U- M06A- R4030-Ǵ1 

V7U- M06A- R4030-Ǵ2 

V7U- L06A- R6030-Ǵ1 
600 1.91 5.73 3.3 9.9 

V7U- L06A- R6030-Ǵ2 

V7U- L08A- R7530-Ǵ1L 

750 2.38 7.14 3.1 9.3 
V7U- L08A- R7530-Ǵ2L 

V7U- M08A- R7530-Ǵ1L 

V7U- M08A- R7530-Ǵ2L 

V7U- L08A- R7530-Ǵ1 

750 2.38 7.14 4.6 13.8 
V7U- L08A- R7530-Ǵ2 

V7U- M08A- R7530-Ǵ1 

V7U- M08A- R7530-Ǵ2 
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V7U- L08A- 1R030-Ǵ1 

1000 3.18 9.54 5 15 
V7U- L08A- 1R030-Ǵ2 

V7U- M08A- 1R030-Ǵ1 

V7U- M08A- 1R030-Ǵ2 

Motor Model 

Rated 

speed 

(rpm) 

Maximum 

speed 

(rpm) 

Rotor inertia (10
- 4 
kg¥m

2
)  

Voltage 

(V)  

V7U- L04A- R0530-Ǵ1 

3000 

6000 
0.027 

220 

V7U- L04A- R0530-Ǵ2 0.028 

V7U- L04A- R1030-Ǵ1 
6000 

0.051 

V7U- L04A- R1030-Ǵ2 0.052 

V7U- L06A- R4030-Ǵ1 
6000 

0.34 

V7U- L06A- R4030-Ǵ2 0.36 

V7U- M06A- R4030-Ǵ1 
6000 

0.67 

V7U- M06A- R4030-Ǵ2 0.69 

V7U- L06A- R6030-Ǵ1 
5000 

0.51 

V7U- L06A- R6030-Ǵ2 0.53 

V7U- L08A- R7530-Ǵ1L 
4000 

1.02 

V7U- L08A- R7530-Ǵ2L 1.13 

V7U- L08A- R7530-Ǵ1 
6000 

1.02 

V7U- L08A- R7530-Ǵ2 1.13 

V7U- M08A- R7530-Ǵ1L 
4000 

2.3 

V7U- M08A- R7530-Ǵ2L 2.41 

V7U- M08A- R7530-Ǵ1 
6000 

2.3 

V7U- M08A- R7530-Ǵ2 2.41 

V7U- L08A- 1R030-Ǵ1 

5000 

1.34 

V7U- L08A- 1R030-Ǵ2 1.45 

V7U- M08A- 1R030-Ǵ1 2.62 

V7U- M08A- 1R030-Ǵ2 2.73 

 

2.2.4 Motor Axial and Radial Allowable Load  

      

 
Radial 

Axial 
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Figure 2.7 Schematic diagram of motor radial and axial loads  

Table 2 - 8 Allowable motor axial and radial loads  

Motor Model Radial allowable load(N)  Axial allowable load (N)  

V7U- L04A- R0530-Ǵ1 

76 53 
V7U- L04A- R0530-Ǵ2 

V7U- L04A- R1030-Ǵ1 

V7U- L04A- R1030-Ǵ2 

V7U- L06A- R4030-Ǵ1 

248 76 

V7U- L06A- R4030-Ǵ2 

V7U- M06A- R4030-Ǵ1 

V7U- M06A- R4030-Ǵ2 

V7U- L06A- R6030-Ǵ1 

V7U- L06A- R6030-Ǵ2 

V7U- L08A- R7530-Ǵ1L 

389 143 

V7U- L08A- R7530-Ǵ2L 

V7U- L08A- R7530-Ǵ1 

V7U- L08A- R7530-Ǵ2 

V7U- M08A- R7530-Ǵ1L 

V7U- M08A- R7530-Ǵ2L 

V7U- M08A- R7530-Ǵ1 

V7U- M08A- R7530-Ǵ2 

V7U- L08A- 1R030-Ǵ1 

V7U- L08A- 1R030-Ǵ2 

V7U- M08A- 1R030-Ǵ1 

V7U- M08A- 1R030-Ǵ2 389 143 

 

2.2.5 Electrical Specifications of the Gate Motor  

Table 2 - 9 Electrical specification parameters of the gate motor  

Motor Model 

Holding 

torque 

(N.m) 

Supply 

voltage 

(V)¤10% 

Release 

time (ms)  

Attractin

g time 

(ms) 

Rotary 

clearance 

(£) 

V7U- L04A- R0530-Ǵ2 
0.38 24 20 50 0.5  

V7U- L04A- R1030-Ǵ2 

V7U- L06A- R4030-Ǵ2 

1.5  24 20 60 0.5  V7U- M06A- R4030-Ǵ2 

V7U- L06A- R6030-Ǵ2 

V7U- L08A- R7530-Ǵ2L 

3.8  24 80 100 0.5  

V7U- L08A- R7530-Ǵ2 

V7U- M08A- R7530-Ǵ2L 

V7U- M08A- R7530-Ǵ2 

V7U- L08A- 1R030-Ǵ2 
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V7U- M08A- 1R030-Ǵ2 

 

2.2.6 Servo Motor Mounting Dimensions  

Table 2 - 10 60 flange motor dimensions  

Motor Model 
L LL LR S QK U W 

Unit: millimeter (mm)  

V7U- L04A- R0530-Ǵ1 94 69 25 8 14 1.5 3 

V7U- L04A- R0530-Ǵ2 120 95 25 8 14 1.5 3 

V7U- L04A- R1030-Ǵ1 108 83 25 8 14 1.5 3 

V7U- L04A- R1030-Ǵ2 134 109 25 8 14 1.5 3 

V7U- L06A- R4030-Ǵ1 124.5 94.5 30 14 22.5 2.5 5 

V7U- L06A- R4030-Ǵ2 155.5 125.5 30 14 22.5 2.5 5 

V7U- M06A- R4030-Ǵ1 134.5 104.5 30 14 22.5 2.5 5 

V7U- M06A- R4030-Ǵ2 165.5 135.5 30 14 22.5 2.5 5 

V7U- L06A- R6030-Ǵ1 143.5 113.5 30 14 22.5 2.5 5 

V7U- L06A- R6030-Ǵ2 174.5 144.5 30 14 22.5 2.5 5 

 

 

Table 2 - 11 80 flange motor dimensions  

Motor Model 
L LL LR S U W QK 

Unit: millimeter (mm)  

V7U- L08A- R7530-Ǵ1L 142 107 35 19 25 3 6 

V7U- L08A- R7530-Ǵ2L 174 139 35 19 25 3 6 

V7U- L08A- R7530-Ǵ1 142 107 35 19 25 3 6 

V7U- L08A- R7530-Ǵ2 174 139 35 19 25 3 6 

V7U- M08A- R7530-Ǵ1L 152 117 35 19 25 3 6 

V7U- M08A- R7530-Ǵ2L 162 149 35 19 25 3 6 

V7U- M08A- R7530-Ǵ1 152 117 35 19 25 3 6 

V7U- M08A- R7530-Ǵ2 162 149 35 19 25 3 6 

V7U- L08A- 1R030-Ǵ1 156 121 35 19 25 3 6 

V7U- L08A- 1R030-Ǵ2 188 153 35 19 25 3 6 
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V7U- M08A- 1R030-Ǵ1 166 131 35 19 25 3 6 

V7U- M08A- 1R030-Ǵ2 198 163 35 19 25 3 6 
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2.3 Matching cables and models  

2.3.1 Motor power cable 

 

VM L030 O075

Product Series

Power Cables

Marking

VM

Wire diameter

0.75mm2

Marking

075

Cable length

3m

Marking

L030

Connectors 

Type

Cold press 

type terminals

Marking

T

5mL050

10mL100

L

Cable Material

Standard 
Cable

Marking

L

T

Applicable 

with motor

40 Flange

Marking

U

1 3 4 5 62

1.5mm2150

2.5mm2250

1

3

4

5

6

2

Flexible CableH

15mL150

20mL200

25mL250

30mL300

40 Flange 
Brake

UB

60/80FlangeO

60/80Flange 
Brake

OB
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Table 2 - 12 List of motor power cable 

  

Power cable 

naming 
Appearance diagram 

Applicable 

models 

VM030-Ǵ- UTǴ 

 

  

 

40 flange motor  

VM050-Ǵ- OTǴ 

 
 

60/80 flange 

motor 
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2.3.2 Encoder cable 

VE L030 204

Product Series

Encoder 
cables

Marking

VE

Wire diameter

4 core twisted 

shield

Marking

04

Cable length

3m

Marking

L030

Connectors 

Type

Hook type 
motor 

connector

Marking

S

5mL050

10mL100

N

Battery

No Battery 

Marking

N

S

Applicable 

with motor

1394 Plug

Marking

2

1 3 4 5 62

6 core twisted 

shield
06

1

3

4

5

6

2

With BatteryD

15mL150

20mL200

25mL250

30mL300

L

7

Cable Material

Standard 
Cable

Marking

L

Flexible CableH

7

 
Table 2 - 13 List of motor encoder cable 
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Encoder cable 

naming 
Appearance diagram 

VE04-Ǵ-2ANǴ 

21
43
65

 

A- way view 

      A B 

 

 

 
    A B 

VE06-Ǵ-2ANǴ 

      A B 

 

    A B 

2.4 Servo System Configuration  

Servo Drive  Servo Motor Matching cables  

   

Mode

l  

Rated 

current 

(Arms) 

Powe

r  

(W) 

Motor model Torqu

e (N-

m) 

Rated 

current  

(Arms) 

Rated 

speed 

(rpm) 

Motor power cable  
Encoder cable 

 

SD78

0-

1R1A

Ǵ 

1.6  

50 V7U- L04A- R0530-Ǵ1 

0.16 1 

3000 

VM030- L030- UTL(UL) VE04- L030- 2SNL(UL) 

2SNL(UL) 

 

50 V7U- L04A- R0530-Ǵ2 VM030- L030- UBTL(UL) VE04- L030- 2SNL(UL) 

 
SD78

0-

1R8A

Ǵ 

1.8  100 

V7U- L04A- R1030-Ǵ1 

0.32 1 
VM030- L030- UTL(UL) VE04- L030- 2SNL(UL) 

V7U- L04A- R1030-Ǵ2 VM030- L030- UBTL(UL) VE04- L030- 2SNL(UL) 

 

SD78

0-

3R3A

Ǵ 

3.3  

400 

V7U- L06A- R4030-Ǵ1 

1.27 2.6 

VM050- L030- OTL(UL) VE04- L030- 2SNL(UL) 

 V7U- L06A- R4030-Ǵ2 VM050- L030- OBTL(UL) VE04- L030- 2SNL(UL) 

 
400 

V7U- M06A- R4030-Ǵ1 VM050- L030- OTL(UL) VE04- L030- 2SNL(UL) 

 V7U- M06A- R4030-Ǵ2 VM050- L030- OBTL(UL) VE04- L030- 2SNL(UL) 

 

600 

V7U- L06A- R6030-Ǵ1 

1.91 3.3 

VM050- L030- OTL(UL) VE04- L030- 2SNL(UL) 

 V7U- L06A- R6030-Ǵ2 VM050- L030- OBTL(UL) VE04- L030- 2SNL(UL) 

 

750 

V7U- L08A- R7530-Ǵ1L 

2.38 3.1 

VM050- L030- OTL(UL) VE04- L030- 2SNL(UL) 

 V7U- L08A- R7530-Ǵ2L VM050- L030- OBTL(UL) VE04- L030- 2SNL(UL) 

 SD78

0-

5R5A

Ǵ 

5.5  750 

V7U- L08A- R7530-Ǵ1 

2.38 4.6 

VM050- L030- OTL(UL) VE04- L030- 2SNL(UL) 

 V7U- L08A- R7530-Ǵ2 

VM050- L030- OBTL(UL) 

VE04- L030- 2SNL(UL) 
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V7U- M08A- R7530-Ǵ1L 

2.38 3.1  

VM050- L030- OTL(UL) VE04- L030- 2SNL(UL) 

 V7U- M08A- R7530-Ǵ2L VM050- L030- OBTL(UL) VE04- L030- 2SNL(UL) 

 V7U- M08A- R7530-Ǵ1 
2.38 

 

4.6  

 

VM050- L030- OTL(UL) VE04- L030- 2SNL(UL) 

 V7U- M08A- R7530-Ǵ2 VM050- L030- OBTL(UL) VE04- L030- 2SNL(UL) 

 

1000 

V7U- L08A- 1R030-Ǵ1 

3.18 5 

VM050- L030- OTL(UL) VE04- L030- 2SNL(UL) 

 V7U- L08A- 1R030-Ǵ2 VM050- L030- OBTL(UL) VE04- L030- 2SNL(UL) 

 V7U- M08A- 1R030-Ǵ1 VM050- L030- OTL(UL) VE04- L030- 2SNL(UL) 

 V7U- M08A- 1R030-Ǵ2 VM050- L030- OBTL(UL) VE04- L030- 2SNL(UL) 

 Notes̔  

ŵ: number of cable cores; Ŷ: cable length; ŷ: with battery or not ; Ÿ: cable 

material
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Chapter 3 Wiring and Installatio n 

 

 

 

3.1 Servo Driver Terminal Pins Distribution  

 

Figure 3.1 Driver terminal pinout diagram  

NOTE
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3.1.1 Servo Driver Main Circuit Connection  

 

 
Figure 3.2 Servo driver main circuit terminal pins distribution diagram  

Table 3- 1 Servo driver main circuit terminal pin description  

No.  Part Name Description  

1 L1, L2 (power input terminals)  
Reference nameplate rated voltage 

level input control circuit power  

2 

P, N (servo bus bar terminals)  
DC bus terminal for multiple servo 

common DC bus 

P, B2 (external braking 

resistor connection terminal)  

When an external braking resistor is 

required, connect it between P and B2  

B2, B3 (built - in braking 

resistor connection terminal)  

When built - in braking resistor is 

needed, short B2 and  B3 

3 
U, V, W (servo motor 

connection terminals)  

Connect the U, V and W phases of the 

servo motor  
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3.1.2 Example of Braking Resistor Wiring  

             

Figure 3.3 Schematic diagram of the connection of the built - in braking  r esistor  

 

Figure 3.4 Connection diagram of external braking resistor   
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Table 3 - 2 Servo Drive Braking Resistor Related Specifications  

Drive Model  
Braking 

voltage (V)  

Built - in 

resistors  

External minimum 

resistance (ß) 

Maximum external 

resistance (ß) 

SD780- 1R8AǴA 380 No 40 200 

SD780- 3R3AǴA 380 No 40 100 

SD780- 5R5AǴA 380 50Ý  50W 25 70 

3.1.3 Recommended type and specification of main circuit connection cable  

 

Figure 3.5 Schematic diagram of the main circuit terminal block of the drive  

Table 3 - 3 Drive main circuit cable specifications  

Input 

voltag

e 

Drive model  

Rated 

input 

curren

t (A)  

Recommended 

i nput power 

cable 

(L1, L2)  

Rated 

output 

current 

(A)  

Recommended 

output power 

cable 

(U, V, W)  

Recommended 

grounding 

wire  

(PE) 

mmа AWG -  mmа AWG mmа AWG 

220V 

SD780- 1R8AǴA 3 0.5 20 1.8 0.5 20 0.5 20 

SD780- 3R3AǴA 5.6 0.75 18 3.3 0.5 20 0.5 20 

SD780- 5R5AǴA 8.5 1.0 16 5.5 0.75 18 0.75 18 
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Note 

 

ǻ Single- phase inputs with only two wires, L1 and L2.  

ǻ The above cables are copper core cable, if the aluminum wire, the 

wire diameter to take the copper wire 1.5 times to 2 times.  

3.1.4 Example of Power Wiring  

 
Figure 3.6 Single - phase 220V main circuit wiring   

˻
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3.1.5 Main Circuit Wiring Considerations  

ǻ The input power line cannot be connected to the outputs U, V and W, otherwise it will 

cause damage to the servo driver.  

ǻ If the cable is bundled and used in a duct, etc., please consider the allowable 

current reduction rate as the heat dissipation conditions become worse.  

ǻ When the cabinet temperature is higher than the cable temperature limit value, please 

use the cable with larger temperature limit value, and cable wire is recommended to use 

Teflon wire; when in  low temperature environment, please pay attention to the cable 

warming measures, general cable in the low temperature environment, the surface is easy 

to harden and break.  

ǻ Please ensure that the bending radius of the cable is more than 10 times the outer 

diameter of the cable itself, in order to prevent long - term bending from breaking the 

in ner core of the cable.  

ǻ Please do not pass or bundle power and signal cables together from the same pipe, to 

avoid interference, the distance between them is more than 30cm.  

ǻ High voltage may remain inside the drive after the power is turned off. Please do not 

touch the power terminals within 5 minutes.  

ǻ Do not turn the power ON/OFF frequently. When repeated continuous ON/OFF power is 

required, keep it below 1 time/minute. The power supply part of the Servo Drive has 

capacitors, and a large charging curr ent will flow when the power supply is ON. Frequent 

ON/OFF power supply will deteriorate  the performance of the main circuit components 

inside the driver.  

ǻ Please use the ground wire with the same cross- sectional area as the main circuit 

cable. If the cro ss- sectional area of the main circuit wire is less than 1.6mm
2
, please 

use 2.0mm
2
 ground wire.  

ǻ Please connect the servo driver to the earth reliably. 

ǻ Do not power on with loose terminal block screws or loose cable wires, which may cause 

fire.  

3.1.6 Main Circuit Peripheral Power Distribution Specifications  

Table 3 - 4 Main circuit peripheral power distribution specification table  

Main circuit 

power 
Drive Model  

Recommended Circuit 

Breakers 
Recommended Contactors 
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Current(A)  
Schneider 

Models 

Current(A

)  

Schneider 

Models 

Single - phase 

220V 

SD780- 1R8AǴA 4 OSMC32N3C4 9 LC1 D09 

SD780- 3R3AǴA 6 OSMC32N3C6 9 LC1 D09 

SD780- 5R5AǴA 6 OSMC32N3C6 9 LC1 D09 

3.1.7 Spring - type Connector Wiring Method  

Spring- type connector type terminals are used for servo drives with 750W or lower power. 

The following is a detailed explanation of how to wire the spring - type terminals.  

̂1̃Removing the Terminal Block from the Servo Drive  

The terminal block must be removed from the Servo Drive before wiring. Direct wiring 

without removing the terminal block may cause damage to the Servo Drive.  

̂2̃Wire Stripping  

Peel off the outer skin of the wire used 8mm to 9mm.  

 

 

 

 

 

Figure 3.7 Cable stripping diagram  

̂3̃Open the Wire Insertion Slot in the Terminal Block  

There are two ways to open the wire insertion slot, as shown below.  

 ̧ Pry open the slot with the control bar that comes with the servo driver 

(as shown in Figure 3.8, drawing a).  

 ̧ Insert a "slotted" screwdriver into the terminal opening (end width 

3.0mm to 3.5mm) and press firmly to open the slot (as shown in Figure b).  

                 

a. Pry open the slot with the matching control bar      b. Use a screwdriver to open 

the slot by pressing  

Figure 3.8 Pressed wire slot usage  

̂4̃Insert the Wire into the Slot  

Once the slot is open, the wire is inserted and then the slot is closed by releasing the 

pressure of the control bar or screwdriver.  
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̂5̃Reinstall the Terminal Block into the Servo Drive  

After connecting all terminals, plug the terminals back into their original positions 

on the servo drive.  

Cautions 

 

ǻ Do not operate with electricity when wiring. 

ǻ Do not short- circuit adjacent cores when inserting cables.  

ǻ The stripped wire ends need to be twisted tightly to ensure that no 

core is exposed after inserting into the terminal.  

 

3.2 Motor Power Cable 

 

 

Figure 3.9 Servo driver output and motor connection  

Table 3 - 5 Servo motor power cable definition  

Terminal 

Distribution  

Signal 

Definition  

Terminal Pin 

Definition  

˻
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PE 1 

U 2 

V 3 

W 4 

 

 

3.3 CN2 encoder connection cable  

 

Figure 3.10 Schematic diagram of servo driver and encoder connection  

Table 3 - 6 CN2 encoder connection cable  

Terminal 

distribution 

diagram 

Signal definition  
A- side pin 

number 

B- side 

pin 

number 

Terminal 

distribution 

diagram 

21
43
65

 

Encoder power supply +5V 1 1 

1

23
4

5
6

7
8

9

Encoder power supply 0V 2 2 

Absolute encoder battery 

BAT+ 
3 3 

A

34

1 2

PE

W

V

U

A

Ḥ ӈ A ᵝ

40/60/80 ῌ ꜚⱬ ӈ

U 2

V 3

W 4

PE 1
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A- way view Absolute encoder battery 

BAT-  
4 4 

 

B- way view 

Serial Data SD+ 5 5 

Serial Data SD -  6 6 

PE (shielding layer)   Iron shell  7 

A B

 

Accessory(optional)  

 

 

1394 connector soldering pin definition  
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Attention  

 

ǻ When using multi - turn absolute encoders, please pay attention to the  

battery and serial data connection Ȃ 

ǻ Please refer to the above diagram for pin definitions when soldering 

the encoder wiring by yourself.  

 

3.4 CN6A and CN6B Communication Terminals 

 

 Figure 3.11 Communication wiring diagram  

 

Figure 3.12 Communication port CN6 pin definition  

Depending on the model, the definition of the port is different, so you need to confirm 

the model before using the definition of this interface.  

For field identification bit S (standard type) or C (CANopen bus type), the pins of CN6  

are defined as shown in Table 4 - 7 

Table 3 - 7 CN6 interface definition  

˻
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Pin number Signal Name Function  Pin number Signal Name Function  

1 CANH CAN data+ 6 -  -  

2 CANL CAN data-  7 GND -  

3 CANG 
CAN signal 

ground 
8  -  

4 485- (B- )  485 Data-  Housing Shielding  Shielding  

5 485+(A+) 485 Data-  -  -  -  

Precautions for CAN communication  

When using CAN communication, note that the CGND terminal in the upper unit is connected 

to the CGND terminal of the servo driver, as shown in the figure below ̔ 

 

Figure 3.13 Correct CAN connection method 

 

Figure 3.14 Wrong CAN connection method 

Attention  

 

ǻ It is recommended that the shield is single - ended and grounded. 

ǻ The controller side termination resistor needs to be connected or 

turned on.  

ǻ Do not connect the CGND terminal in the upper unit to the GND terminal 

of the servo driver, otherwise the machine will be damaged!  

  

˻
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Precautions for 485 communication  

When using 485 communication, users should pay attention to the connection between the 

(GND) terminal of the upper unit and the GND terminal of the servo driver, as shown 

below̔ 

 

Figure 3.15 Correct 485 connection method  

 

Figure 3.16 Wrong 485 connection method  

 

Attention  

 

ǻ It is recommended that the shield is single - ended and grounded. 

ǻ Controller side termination resistor needs to be connected or turned 

onȂ 

ǻ Do not connect the CGND terminal in the upper unit to the GND terminal 

of the servo driver, otherwise the machine will be damaged!  

  

˻
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3.5 Multifunctional CN1 terminal wiring  

 

31

32

33

34

35

36

37

38

39

40

41

42

43

44
30

15

14
29

13
28

12

11
27

26

10
25

09
24

08
23

07
22

06
21

05

04
20

19
03

18

17
02

01
16

CN1

 

Figure 3.17 Pin 44 definition of multi - function CN1 terminal  

Attention  

 

ǻ Recommend using 24AWG to 26AWG wire diameter cable 

 

3.5.1 Position Command Input Signal  

Table 3 - 8 Position command input signal description  

Signal Name 
Pin 

number 
Function  

˻
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Position 

command 

PULSE+ 

PULSE-  

SIGN+ 

SING-  

41 

43 

37 

39 

Low- speed pulse 

command input method. 

ŵDifferential drive 

input  

ŶOpen collector 

input  

 

Input pulse pattern.  

ŵDirection + pulse 

ŶA and B phase quadrature 

ŷCW/CCW pulse 

 

HPULSE+ 

HPULSE-  

38 

36 
High- speed input pulse command 

HSIG- + 

HSIGN-  

42 

40 
High- speed position command symbols 

PULLHI 35 External power input interface for command pulses  

GND 29 Signal Ground 

 

The upper unit measures the command pulse, i.e., the symbol output circuit, which can 

be selected from either the differential driver output or the open collector output. Its 

maximum input frequency, i.e., minimum pulse width, is shown in Table 3 - 9.  

 Table 3 - 9 Correspondence between pulse input frequency and pulse width  

Pulse mode Maximum frequency (PPS) Minimum pulse width ( ës)  

Low 

speed 

Differential  500k 1 

Collector open 

circuit  
200k 2.5 

High- speed differential  4M 0.125 

 

Attention  

 

ǻ The upper unit output pulse width that is less than the minimum pulse 

width value will cause the driver to receive pulses incorrectly.  

 

  

˻
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̂1̃Low- speed Pulse Input Command 

ŵ  Differential Input Method  

 

Figure 3.18 Example of connection of linear drive inputs  

Ŷ  Open collector input method  

a. Use of Internal Power Supply  

Table 3 - 10 Wiring method of open collector input for internal 24V supply  

Drive Module 

Type 
Wiring Diagram 

NPN type (common 

cathode) 
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PNP type 

(common anode) 

 

 

Wrong wiring example : not connected to pin 14 COM - , can not form a closed circuit!  
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b. Using External Voltage  

Table 3 - 11 Open- collector input wiring method for external 24V supply  

Drive 

Module 

Type 

Current 

limiting 

resistor 

type 

Wiring Diagram 

NPN type 

(Common 

Cathode) 

Internal 

resistance  

 

External 

resistance  
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PNP type 

(Common 

anode) 

 

Internal 

resistance  

 

 

External 

Resistors  

 

 

The selection of resistance R should satisfy the formula ̔ 

ὠ ρȢυ

Ὑ ςτπ
ρπάὃ 

Table 3 - 12 Recommended R1 resistance value 

Vcc voltage  R resistance value  R Power 

24V 2.4kß 0.5W 

12V 1.5kß 0.5W 

 

Example of Incorrect Wiring  

Error 1: Not connecting the current limiting resistor, resulting in port burnout  
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Error 2: Multiple ports share the same current - limiting resistor, resulting in incorrect 

pulse reception  
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Error 5: Multiple ports share current - limiting resistors, resulting in incorrect pulse 

reception  

PULSE+

SIGN+

240ß

External

24V

240ß

PULSE-

SIGN-

Host device Servo drive A

41

43

37

39

External 

0V

R1

R1

PULSE+

SIGN+

240ß

240ß

PULSE-

SIGN-

41

43

37

39

External 0V

Servo drive B

 Current limiting 

resistor is not 

connected separately 
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PULSE+

SIGN+

240ß

External 

24V

240ß

PULSE-

SIGN-

Host device Servo drive A

41

43

37

39

External 

0V

R1

R1

PULSE+

SIGN+

240ß

240ß

PULSE-

SIGN-

41

43

37

39

External 0V

R1

R1

Servo drive B

 Separately connected 

to current limiting 

resistor 
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(2) High - speed Pulse Input Command 

The output circuit for high - speed command pulses and +-  symbols on the host computer  

side can only be output to the servo driver via the differential driver.  

 

HPULSE+

CN1

Servo systemHost device

GND

41

43

29GND

HPULSE-

HSIGN+ 37

39HSIGN-

 
 

Note 

 

ǻ Be sure that the differential input is a 5V system, otherwise the 

input pulse of the driver is unstable, which may result in the 

following situations:  

(i) pulse loss when inputting the command pulse;  

(ii) command reversal when inputting the command direction.  

ǻ Be sure to connect GND of the host computer  to GND of the drive 

to reduce noise interference.  

3.5.2 Digital Input and Output Signals  

Table 3 - 13 X/Y Signal Description  

Signal name 

Default 

function 

symbol 

Pin 

number  
Default function description  

Universal X 

terminal  

X1 S- ON 9 Servo enable 

X2 P- OT 10 Positive overtravel switch  

X3 N- OT 34 Negative overtravel switch  

X4 INHIBIT 8 Pulse prohibition  

X5 ALM- RST 33 Fault reset  

X6 ORGS 32 Origin signal  

X7 TL- SEL 12 Torque limiting switching  

X8 -  30 Reserved 

˻
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COM+ Common end 11 X common terminal  

Power 

supply 

+24V 17 Internal 24V power supply, 

voltage range +20 V to +28V, 

maximum output current 200mA 
COM-  14 

Universal Y 

terminal  

Y1+ RDY+ 7 
Servo r eady 

Y1-  RDY-  6 

Y2+ COIN+ 5 
Positioning complete  

Y2-  COIN-  4 

Y3+ BK+ 3 
Holding brake output  

Y3-  BK-  2 

Y4+ Alarm+ 1 
Fault output  

Y4-  Alarm-  26 

Y5+ ORGC+ 28 
Home return completed 

Y5-  ORGC-  27 

3.5.2.1 Digital Input Circuit  

Using X1 as an example, the X1 to X8 interface circuits are identical.  

(1) Host Computer is Relay Output  

ŵ  Use the servo driver internal 24V power supply wiring diagram as follows.  

 

COM +

24V
24V 

power

X1

COM-

Servo system

4.7kß

17

11

9

14
Relay

 
Ŷ  The wiring diagram when using an external  24V power supply is as follows.  
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COM +

External 
24V

X1

Servo system

4.7kß

11

9

Relay

External 
0V

 
 

COM +

24V

X1

COM-

Servo system

4.7kß

17

11

9

14

Relay

External 
24V

No separate 
power supply 

is used

 
(2) Host computer is open collector output  

ŵ  Use the servo driver internal 24V power supply wiring diagram as follows.  

 

COM +

24V
24V 

Power

X1

COM-

Servo system

4.7kß

17

11

9

14

NPN

COM +

24V24V

Power

X1

COM-

Servo system

4.7kß

17

11

9

14

PNP

 

Ŷ  The wiring diagram when using an external  24V power supply is as follows.  
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COM +

External 
24V

X1

COM-

Servo system

4.7kß

11

9

14

External 
0V

NPN

 

COM +

X1

COM-

Servo system

4.7kß

11

9

14

External 
24V

External 
0V  

 

Note 

 

ǻ NPN and PNP input mixing is  not supported  

 

3.5.2.2 Digital Output Circuit  

Take Y1 as an example to illustrate the circuit diagram for digital output, and the 

same circuit for Y1 to Y5 interface.  

(1) Output Control Relay  

 

External 
0V

External 
5- 24V

RelayY1+

Y1-

7

6

Servo system

 
 

Example of Incorrect Wiring.  

˻
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External 
0V

External 

5V~24V

Y1+

Y1-

7

6

Servo system

Not 
connected 

relay

 

External 
0V

External 

5V~24V

RelayY1+

Y1-

7

6

Servo system

Freewheeling diode
Polarity reversal

 

 

Note 

 

ǻ When outputting a control relay, be sure to connect a current -

continuing diode, otherwise the Y terminal connector may be damaged.  

 

 (2) Output Control Optocoupler Devices  

External 0V

External 5V~24V

Optocoupler

Y1+

Y1-

7

6

Servo system

External 0V

External 5V~24V

Optocoupler

Y1+

Y1-

7

6

 Unconnected 

current limiting 

resistor 

 

The maximum allowable voltage and current capacity of the servo driver's internal 

optocoupler output circuit is as follows.  

Voltage: DC30V (max.) 

Current : DC50mA (max.) 

3.5. 3 Encoder Frequency Division Output Signal  

Table 3 - 14 Encoder Frequency division  Output Signal Specifications  

˻
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Signal 

name 

Default 

function  

Pin 

number 
Functionalities  

Frequency 

division  

output 

universal 

signal  

PAO+ 21 A- phase frequency 

division  output 

signal  
The quadrature frequency 

division  output signals of A 

and B 

PAO-  22 

PBO+ 25 B- phase frequency 

division  output 

signal  
PBO-  23 

PZO+ 13 Z- phase frequency 

division  output 

signal  

Home pulse output signal  
PZO-  24 

PZ- OUT 44 
Z- phase split 

output signal  

Home pulse open collector 

output signal  

GND 29 Origin pulse open collector output signal ground  

Power 

supply 

+5V 15 Internal power supply 5V, maximum output current 

200mA GND 16 

PE casing -  

 

 

 

The encoder divider output circuit outputs a differential signal through a differential 

driver. Normally, a feedback signal is provided when forming a position control system 

for the host computer . On the host computer  side, use a differential or optocoupl er 

receiving circuit with a maximum output circuit of 20mA.  
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 Servo system
Upper device

GND

PAO+

GND

36ß

36ß

36ß

36ß

36ß

36ß 13

24

23

25

22

21

PAO-

PBO+

PBO-

PZO+

PZO-

29

Max output 
current 20mA

 

 Servo system Upper device

GND

PAO+

GND

36ß

36ß

36ß

36ß

36ß

36ß 13

24

23

25

22

21

PAO-

PBO+

PBO-

PZO+

PZO-

29

Max output 
current 20mA

 
 

The encoder Z- phase divider output circuit can be output by an open collector signal. 

Normally, the feedback signal is provided when forming a position control system for the 

host computer . On the host computer  side, please use an optocoupler circuit, rela y 

circuit to receive it.  
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External 
0V

External 

5V~24V 

Optocoupler

PZ-OUT

GND

44

29

Servo system

GND

 

 
Note 

 

ǻ Be sure to connect the GND of the 5V of the host computer  to the 

GND of the drive and use a twisted shield to reduce noise 

interference.  

The maximum allowable voltage and current capacity of  the servo driver's internal 

optocoupler output circuit is as follows.  

Voltage: DC30V (max.) 

Current : DC50mA (max)  

 

3.5.4 Braking Wiring  

The wiring of the brake input signal has no polarity  and requires the user to prepare 

24 V voltage. An example of the standard connection between the brake signal BK and the 

brake power supply is shown below.  

˻
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(Brake power 
supply )

Y+(BK+)

Y-(BK-)

Servo 
system

U

V

W

L1

L2

L3

CN2

+24V

M

PG

BK+24V

Brake control relay

BK-RY

Noise 
filter

3 phase

220Vac
3̂ phasẽ

 
Figure 3.19 Wiring diagram for brake  

Holding brake wiring consideratio ns.  

The length of the motor holding cable must take full account of the voltage drop caused 

by the cable resistance, and the braking operation must ensure that the input voltage 

is at least 21.6 V. The motor holding braking are shown in the table below.  

Table 3 - 15 Table of parameters of brake  

Motor model 

Maintaini

ng torque  

(N. m)  

Supply 

voltage  

(V) ¤10% 

Release 

time 

(ms) 

Attractio

n time  

(ms) 

 Rotary 

clearance 

(£) 

VM7- L06A- R2030-Ǵ2 

1.5 24 <20 <50 <0.5 VM7- L06A- R4030-Ǵ2 

VM7- L06A- R6030-Ǵ2 

VM7- L08A- R7530-Ǵ2L 

4 24 <40 <60 <0.5 
VM7- L08A- R7530-Ǵ2 

VM7- M08A- R7530-Ǵ2L 

VM7- M08A- R7530-Ǵ2 

 

Note 

 

ǻ  The holding brake coil has no polarity  

ǻ Servo enable (S - ON) should be turned off after the servo motor is 

stopped.  

ǻ The brake may click when the motor with the built - in brake is 

running, but there is no functional effect.  

ǻ When the holding coil is energized (holding brake open state), flux 

leakage may occur at the shaft end, etc. Be careful when using 

instruments such  as magnetic sensors near the motor.  

ǻ The brake mechanism is a non - energy- activated fixed special 

mechanism that cannot be used for dynamic braking purposes and is used 

only when the servo motor is held in a stopped state.  

 

˻
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3.6 Anti - interference Countermeasures for Electrical Wiring  

To suppress interference, take the following measures.  

(1) The command input cable length should be 3m or less, and the encoder cable should 

be 20m or less.  

(2) Use thick wire (2mmа or more) for grounding wiring whenever possible.  

ŵ  It is recommended to use grounding of type D or higher (grounding resistance of 

100ß or less). 

Ŷ  One point must be grounded. .  

(3) Use a noise filter to prevent RF interference. When using in a residential en vironment 

or an environment with high voltage interference noise, install a noise filter on the 

input side of the power cord.  

(4) To prevent malfunction caused by electromagnetic interference, the following 

treatment method can be used.  

ŵ  I nstall the host computer  as well as the noise filter as close to the servo 

drive as possible.  

Ŷ  Install surge suppressors on the coils of relays, solenoids, and solenoid 

contactors.  

ŷ  When wiring separate the strong current line from the w eak current line  and 

keep them more than 30cm apart. Do not put them into the same conduit or bundle 

them together.  

Ÿ  Do not share the power supply with a welding machine, electrical discharge 

processing equipment, etc. When there is a high  frequency generator nearby, install 

a noise filter on the input side of the power cord.  

 

3.6.1 Example of Interference - Resistant Wiring and Grounding Treatment  

The main circuit of the driver uses "high - speed switching elements", and depending on 

the peripheral wiring and grounding treatment of the servo driver, switching noise may 

affect the normal operation of the system. Therefore, proper grounding methods and wiring 

must be used, and noise filters must be added when necessary.  

(1) Example of Interf erence- r esistant Wiring  
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Servo 
system

U

V

W

L1

L2

L3

CN2

M

PG

Noise 
filter

(3 phase)

3.5mm² above
3.5mm² above

2mm² above

Earth 
grounding Ground 

plate  
Figure 3.20 Example of interference - resistant wiring  

 

 

 

Use thicker wire than 3.5 mmа (braided copper wire recommended) for the outer box 

connection for earthing, if possible.  

When using the noise filter, observe the precautions described in "How to use the noise 

filter" below.  

(2) Grounding Treatment 

To avoid possible interference problems, ground as follows.  

ŵ  Grounding of servo motor casing 

Please connect the ground terminal of the servo motor to the ground terminal PE of the 

servo driver and ground the PE terminal reliably to reduce potential electromagnetic 

interference problems.  

Ŷ  Grounding of encoder cable shield  

Ground both ends of the shield of the motor enc oder cable.  

3.6.2 How to Use The Noise Filter  

To prevent interference from the power supply line and weaken the influence of the Servo 

Drive on other sensitive equipment, select the appropriate noise filter at the power 

supply input according to the input  current. Also, install noise filters at the power 

lines of peripheral devices as necessary. When installing and wiring the noise filter, 

observe the following precautions to avoid weakening the actual use of the filter.  

(1) Separate the noise filter input  and output wiring, and do not group them in the same 

duct or bundle them together.  
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L1

L2

L3

Noise 

filter

AC

 

L1

L2

L3

Noise

filter

AC

 

L1

L2

L3

Noise 

filter

AC

 

L1

L2

L3

Noise 

filter

AC

 

 
 (2) Separate the noise filter ground wir e from its output power line  

  

L1

L2

L3

Noise 

filter
AC

 

L1

L2

L3

Noise 

filter

AC

 

 

(3) The noise filter should be grounded separately using a short thick wire as possible, 

do not share a ground wire with other grounded equipment.  
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Noise 

filter

AC

Servo 

drive

Servo 

drive

L1

L2

L3

 Shielding grounding  

Noise 

filter

AC

Servo 

drive

Servo 

drive

L1

L2

L3

 Shielding grounding 

 
(4) Installation and control cabinet noise filter ground processing method:  When the 

noise filter and servo drive installed in the same control cabinet, it is recommended 

to fix the filter and servo drive on the same metal plate to ensure that the contact 

part is conductive and well lapped, and ground the  metal plate.  

Noise 

filter

AC

L1

L2

L3

Servo 

drive

Servo 

drive

Shielding groundingGrounding
 

Figure 3.21 Schematic of noise filter ground handling  

3.7 Precautions for the Use of the Cable.  

(1) Do not bend the cable or put it under tension. The core diameter of the signal cable 

is only 0.2mm or 0.3mm, so it is easy to break.  

(2) When the cable is to be moved, please use a flexible cable, as ordinary cable is 

easily damaged after a long period of bending. Small power motors with their own cables 

cannot be used for cable movement.  

(3) When using cable protec tion chains, ensure that.  

(i) The bending diameter of the cable is at least 10 times the outer diameter of the 

cable.  

(ii)Do not secure or bundle wiring in the cable protection chain, but only at the two 

non- movable ends of the cable protect ion chain.  

(iii) Do not tangle or twist the cable.  

(iv) Ensuring that the duty cycle within the cable protection chain is below 60 per cent.  

(vi) Do not mix cables with too different shapes to prevent thick wire s from crushing 

thin wires; if you must mix cables, install a spacer in the middle of the cable.  
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Cable drag 

chain

Cable

Cable end 
section

 

Figure 3.22 Schematic diagram of the cable protection chain  

 

3.8 Typical Wiring  

COIN+(Y2+)

Status 

output[4]

S-RDY+(Y1+)

S-RDY-(Y1-)

ALM+(Y4+)

ALM -(Y4-)

PAO+
A phase output

Servo drive

 Encoder z-phase collector 

open circuit output 

21

25

23

13

24

22

7

6

5

4

3

2

1

26

[1]

S-ON(X1)

INHIBIT(X4)

P-OT(X2)

N-OT(X3)

ALM -RST(X5)

34

8

33

32

12

External 24V

11COM+

10

9

BK+(Y3+)

ORGC+(Y5+)28

27

COIN-(Y2-)

BK-(Y3-)

ORGC-(Y5-)

ORGS(X6)

TL-SEL(X7)

PAO-

PBO+

PBO-

PZO+

PZO-

PZ-OUT

GND

44

29

GND

 PULLHI

PULSE+

SIGN+

240ß

240ß

PULSE-

SIGN-

2.4kß

2.4kß

35

41

43

37

39

24V

 Internal 24V power 

interface in case of 

open collector output 

PULSE

[CW A 

phase]

SIGN

[CCW B 

phase]

Pulse position 

command

Up to 4MHz

[3]

 Reverse overrun switch 

17

 Pulse inhibit 

 Alarm reset signal 

Servo enable

 Origin signal 

15

29

GND

5V

[6]

The PE shielded wire is connected 

to the connector housing. 

[5]

14

COM -

External 

0V

 Torque limit switching 

30
Reserved 

(X8)

[2]

B phase output

Z phase output

Forward overrun switch 
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Figure 3.23 Typical wiring example for position control  

[1] Example is external power supply wiring; if using internal 24V power supply, connect 

pin 17 ( +24V) to pin 11, and the input terminal correspond ing  pin connect to pin 14 

(COM- ).  

[2] X7 and X8 are high - speed input term inals, so select them according to the function.  

[3] Please use twisted shielded wire for pulse port wiring, the shield must be connected 

to PE at both ends, and GND must be reliably connected to the signal ground of the host 

computer.  

[4] Y output power supply is provided  by user , power supply range 5V to 24V. maximum 

allowable voltage DC30V, maximum allowable current 50mA for Y port.  

[5] Please use twisted shielded cable for the encoder frequency division output cable, 

the shield must be connected to PE at both ends, and GND must be reliably connected to 

the signal ground of the host computer .  

[6] Internal +5V supply with 200mA maximum operating current
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Chapter 4   Panel Operation  
 

 

4.1 Name and Function of the Panel Operator Keys  

The panel operator consists of a panel display section and panel operator keys.  

The panel operator allows you to display the status, perform auxiliary functions, set 

parameters and monitor the action of the servo.  

The names and functions of the panel operator keys are shown below.  

 

Butto

n  

numbe

r  

Button  

name 
Functionalities  

ŵ 
MODE/SET 

button  

Switching display  

Determining the 

set ing  

Ŷ UP button 
Increase the set 

value 

ŷ 
DOWN 

button  

Decrease the set 

value 

Ÿ 
DATA/SHIFT 

button  

Display of set 

values 

Shift the digit one 

place to the left 

(digit blinking)  
 

How do I get the servo alarm to reset?  

The servo alarm is reset by pressing and holding the UP and DWON button s 

simultaneously.  

(Note) Before resetting the servo alarm, be sure to eliminate the cause of 

the alarm.  

 

4.2 Function Switching  

Press the MODE/SET button and the functions will be switched as follows. For how to 

operate each function, refer to the reference item.  
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MODE/SET

Press

MODE/SET

Press

MODE/SET

Press

MODE/SET

Press

Data/

Data/

Data/

Press
About 1s

Press

Press

Status 
display

Auxiliary 
function

Fn

Parameter 
setting

Pn

Monitoring 
parameter

Un

About 1s

About 1s

 

4.3 Status display  

The status display is discriminated as shown below.  

 
 

 

 
Abbreviated 

symbol 
Meaning 

Abbreviate

d symbol 
Meaning 

 
 

Servo ready.  

Display servo ready   

Prohibit reversing 

drive state  

Indicates that the input 

signal (N - OT) is open -

circuit  

 
 

Runtime 

Display servo enable 

status   

Servo not ready  

Servo is currently 

faulty or bus  voltage  is 

not established  

 
 

Prohibit forward 

drive state  

Indicates that the 

input signal (P - OT) 

is open - circuit  

 

Alarm Status  

Flashing alarm number  

 
Number Showing  Meaning 

1 
 

Control power ON display  

Light  on when the control power of the servo unit is ON.  

Light  off  when the control power of the servo unit is OFF.  
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2 
 

Servo ready display  

The servo unit main circuit, encoder, etc. are normal, and the servo 

ON signal can be received.  

3 
 

Servo enable flag  

Light  off  when the servo is not enabled.  

Light  on when the servo is enabled.  

4 
 

Speed consistency (/V - CMP) display (when in speed control mode)  

The light comes on when the difference between the servo motor speed 

and the commanded speed is within the specified value, and goes off 

when it exceeds the sp ecified value.  

Positioning completion (/COIN) display (at position control)  

The light comes on when the deviation between the position command 

and the actual motor position is within the specified value, and 

light off  when it exceeds the specified value.  

5 
 

Power r eady Display  

Lights on when the main circuit power is ON and off when the main 

circuit power is OFF.  

6 
 

Display i n torque command input (at torque control)  

The torque command in the input lights up when it is greater than 

the specified value and light off  when it is less than the specified 

value.  

Display in clear signal input (in case of position control)  

light on  when there is a clear signal input and light off  when there 

is no input.  

7 
 

Display in speed command input (at speed control)  

The speed command in the input lights up when it is greater than 

the specified value and light off when it is less than the specified 

value.  

Display in command pulse input ( in position control mode)  

Light on when there is a pulse command input and light off  when 

there is no input.  

8 
 

Rotation detection (/TGON) display  

Light  on when the rotation speed of the servo motor is higher than 

the specified value and light off  when it is lower than the specified 

value.  

9 
 

Location mode Display  

The servo drive is currently running in position mode.  

10 
 

Speed mode Display  

The servo drive is currently running in speed mode.  

11 
 

Torque mode display  

The servo drive is currently running in torque mode.  

12 
 

JOG or PJOG display 

The servo drive runs in either JOG mode or PJOG mode. 
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13 
 

Fully closed - loop operating status display  

Light of when the servo drive is operating in semi - closed loop mode.  

Li ght on  when the servo drive is running in full closed - loop mode. 

14 
 

CN5 port 5V power supply  

Light off when the servo driver does not output 5V power.  

Light  on when the servo driver outputs 5V power.  

 

4.4 Operation of the Auxiliary Function (FnǴǴǴǴ) 
The auxiliary function is used to perform functions related to the setting and adjustment 

of the servo unit.  

Displayed on the panel operator as a number beginning with Fn.  

For example, the display example is JOG  operation  

 

 The following is an explanation of how to operate the auxiliary functions with 

point - and- click operation.  

Step

s 
panel display  Buttons used Operations  

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 
  

Adjust by pressing UP or DOWN until Fn005 

is displayed.  

3 
  

Press the DATA/SHIFT key for about 1 

second, then the display will be as shown 

on the left.  

Note: The Pn500 set ting  is used as the 

reference point for initial entry.  

4 
  

Adjust the desired tap speed by pressing 

UP, DOWN and DATA/SHIFT. 

Note: The maximum jog speed is 1200 rpm.  

5 
  

Press the MODE/SET key, then the display 

will be as shown on the left.  

6 
  

Press MODE/SET to enter the servo ON state  

7 
  

Press the UP key (forward rotation) or 

DOWN key (reverse rotation) and the servo 

motor rotates at the speed set in step 4 

while the key is pressed.  

8 
  

Press MODE/SET to enter the servo OFF 

state  

9 
  

Press the DATA/SHIFT key for about 1 

second to return to the Fn005 display  

 

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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4.5 How to Write the Parameter (PnǴǴǴǴǴ)  

4.5.1 Method of Writing Parameters of the "Value Setting Type"  

 

 

 

 

 

 

 

 

 

 

 

4.5.2 Method of Writing Parameters for "Functionally Selective"  

 

 

 

 

 

 

 

 

Pn204 Electron ic  Gear Numerator ǳ 
Correspondence 

address: 0x0204 
Ǽ
 

Factory value: 4  
Setting range: 1 to 

1073741824 

Unit: 

instruction unit  
Control mode. ǴP  

Pn001 Function selection basic switch 1  ǹ 
Correspondence address: 

0x0001 

Factory value: 

0x0000 

Setting range: 

0x0000~0x0011 
Unit: N/A  Control mode. ǴPǴSǴT  

Address for 
communication 
ᵔ  Indicates 32-bit data 

 The address is 

expressed in hexadecimal  

Function code effective time 

ǹ Indicates immediate effect 

ǳ Indicates re-powering is effective 

 

Parameter number 

ń Indicates user privilege 2 

ᵕ Indicates manufacturer's 
parameters 

 

W/Z/Y/X indicates the setting value for 
each. 
Pn001.X indicates the setting value of 
bits 0 - 3 
Pn001.Y indicates the setting value of 
bits 4 - 7 
Pn001.Z indicates the setting value of 
bits 7 - 11 
Pn001.W indicates the setting value of 

Control mode using this 
parameter 

ǴP : Position control 

ǴS : Speed control 

ǴT : Torque control 

Parameter number 

ń Indicates user privilege 2 

ᵕ Indicates manufacturer's 
parameters 

 

Function code effective time 

ǹ Indicates immediate effect 

ǳ Indicates re-powering is effective 

 

Address for 
communication 
ᵔ  Indicates 32-bit data 

 The address is 

expressed in hexadecimal  
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4.5.3 How to Write the Switching Parameters  

 

 

 

 

 

 

Pn630 
State of  i nternal software give n input terminal 

(X)  
ǹ 

Correspondence 

address : 0x0630  

Factory value: 

0000 
Setting range: 0000 to 03FF 

Unit: 

N/A 

Control mode. ǴP

ǴSǴT  

 

Servo enable switch
0

1
Servo OFF

Servo ON

Whether servo enable is stored (power down save)

0

1

No 

Yes

Reserved parameters (do not use)

Reserved parameters (do not use)

XYZW

3rd 2nd 1st 0th

 

Parameter number 

ń Indicates user privilege 2 

ᵕ Indicates manufacturer's 
parameters 

 

Function code effective time 

ǹ Indicates immediate effect 

ǳ Indicates re-powering is effective 

 

Address for 
communication 
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Internal given input terminal status group 1

Bit0

Bit1

Virtual input terminal X1

Virtual input terminal X2

Bit2 Virtual input terminal X3

Bit3 Virtual input terminal X4

Internal given input terminal status group 2

Bit4

Bit5

Bit6

Bit7

Virtual input terminal X5

Virtual input terminal X6

Virtual input terminal X7

Virtual input terminal X8

Internal given input terminal status group 3

Bit8 Virtual input terminal X9

Reserved parameters (do not use)

XYZW

 

 

4.6 Method of Setting Parameter (PnǴǴǴǴǴ)  

4.6.1 Setting s Below 5- digit  

(1) Positive Number Setting with a Setting Range of Less than 5 Digits  

The following describes the setting method when changing the setting value of the speed 

loop integral (Pn102) from 40.0 to 120.0.  

Step

s 
Panel display  Buttons used Operations  

1 
  

Press the MODE/SET key to enter the 

parameter setting status. If the function 

code parameter number is not displayed as 

"Pn102", adjust it by pressing UP or DOWN 

until "Pn102" is displayed.  

2 
  

Press the DATA/SHIFT key for about 1 

second to display the current setting 

value of "Pn100".  

3 
  

Press the DATA/SHIFT key to move the 

blinking digit to make the number "4" 

blink. (The number of blinking digits can 

be changed) 

4 
  

Press the UP key 8 times to adjust the 

setting to 120.0  

5  
(blinking)   

When the MODE/SET button is pressed, 

"donE" will flash and the set value will 

change from 40.0 to 120.0.  

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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6 
 

-  
When the set value is valid, the screen as 

shown on the left is displayed.  

7 
  

Press the DATA/SHIFT key for about 1 

second to return to the "Pn102" di splay.  

 

(2) Negative Number Setting with a Setting Range of Less than 5 Digits  

The following describes how to set the internal speed command 0 (Pn304) when the setting 

value is changed from 100 to - 800. 

Step

s 
Panel display  Buttons used Operations  

1 
  

Press the MODE/SET key to enter the 

parameter setting status. If the function 

code parameter number is not displayed as 

"Pn304", adjust it by pressing UP or DOWN 

until "Pn304" is displayed.  

2 
  

Press the DATA/SHIFT key for about 1 

second to display the current setting 

value of "Pn304".  

3 
  

Press the DATA/SHIFT key to move the 

blinking digit to make the number "1" 

blink. (The number of blinking digits can 

be changed) 

4 
  

Press the DOWN key 9 times to adjust the 

setting to - 800. 

5  
(blinking)   

When the MODE/SET button is pressed, 

"donE" will flash and the setting value 

will change from 100 to - 800. 

6 
 

-  
When the set value is valid, the screen as 

shown on the left is displayed.  

7 
  

Press the DATA/SHIFT key for about 1 

second to return to the "Pn304" display.  

 

4.6.2 Settings Above 5 Digits  

 Since the panel operator can only display 5 digits, set values above 5 digits are 

displayed as follows.  

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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 Flashing indicates 

digit position 

 Display when 
negative 

First 2 
digits  Middle 

4 digits 
First 2 
digits  Middle 

4 digits 

Last  4 
digits 

Last  4 
digits 

 

 Example: When the positioning completion signal (COIN) threshold (Pn262) is set to 

"0123456789", set it as follows.  

Step

s 
Panel display  Buttons used Operations  

1 
  

Press the MODE/SET key to enter the 

parameter setting status. If the function 

code parameter number is not displayed as 

"Pn262", adjust it by pressing UP or DOWN 

until "Pn262" is displayed.  

2 
  

Press the DATA/SHIFT key for about 1 

second to display the last 4 digits of the 

current setting value of "Pn262".  

3 

(before change 

of last 4 

digits)  

 
Ŗ 

(after change 

of last 4 

digits)  

 

 

Press the DATA/SHIFT key to move the 

blinking display digit (you can change the 

blinking display digit) and set the value 

of each digit.  

4 

(before the 

change of the 

middle 4 

digits)  

 
Ŗ 

(after change 

of middle 4 

digits)  

 

 

Continue to press DATA/SHIFT to display 

the middle 4 digits.  

Press the DATA/SHIFT key to move the 

blinking display digit (you can change the 

blinking display digit) and set the value 

of each digit.  

5 
(before the 

first 2  

Continue to press DATA/SHIFT to display 

the middle 4 digits.  

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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positions were 

changed) 

 
Ŗ 

(after change 

of first 2 

digits)  

 

Press the DATA/SHIFT key to move the 

blinking display digit (you can change the 

blinking display digit) and set the value 

of each digit.  

6  
(blinking)   

When the MODE/SET key is pressed, the 

value set by this operation is written to 

the servo unit, and "donE" will flash when 

the writing is successful, so that the set 

value changes from 7 to 123456789.  

7 
 

 
When the set value is successful, the 

screen shown on the left is displayed.  

8 
  

Press the DATA/SHIFT key for about 1 

second to return to the "Pn262" display.  

4.6.3 Function Code Setting for Function Selection Type  

 The function selection type sets various functions by selecting from the functions 

assigned t o each digit of the panel operator display number.  

 Example: Setting method when changing the control mode (Pn000.X) of function 

selection basic switch 0 (Pn000) from position mode to speed mode.  

Step

s 
Panel display  Keys used Operations  

1 
  

Press the MODE/SET key to enter the 

parameter setting status. If the function 

code parameter number is not displayed as 

"Pn000", adjust it by pressing UP or DOWN 

until "Pn000" is displayed.  

2 
  

Press the DATA/SHIFT key for about 1 

second to display the current setting 

value of "Pn300".  

3 
  

Press the DATA/SHIFT key to move the 

blinking display digit so that the number 

"1" is blinking. (The number of blinking 

digits can be changed)  

4 
  

Press the DOWN key once to adjust the 

setting value to "n.0000".  

5  
(blinking)   

When the MODE/SET button is pressed, 

"donE" will flash, and the set value will 

change from "n.0001" to "n.0000".  

(Change position control mode to speed 

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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control mode)  

6 
 

-  
When the set value is valid, the screen as 

shown on the left is displa yed.  

7 
  

Press the DATA/SHIFT key for about 1 

second to return to the "Pn000" display.  

 

 

 

 

 

MODE/ SET Dat a/
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Chapter 5 Commissioning and commissioning  
 

 

5.1 Basic Settings  

5.1.1 Pre - operation Checks  

To ensure that the motor will operate safely and properly, check and confirm the following 

items beforehand. If you find any problems, please deal with them properly before 

operation.  

 

Table 5 - 1 Checklist before power - up operation  

No. Elements 

1 
The power input terminals (L1 and L2) of the servo driver must be 

properly connected  

2 
The servo driver output terminals (U, V, W) and the servo motor 

power cable (U, V, W) must be in phase and correct.  

3 
The power input terminals (L1, L2) and output terminals (U, V, W) 

of the Servo Drive must not be connected incorrectly.  

4 

When using the drive's built - in regenerative resistor, the built - in 

regenerative resistor port (B2/B3) must be wired correctly.  

When using an external regenerative resistor, the external resistor 

connection port (P+/B2) must be wired correctly.  

5 The DC bus terminals (P+/N) must not be connected backwards.  

6 

The control signal cable of the servo drive is wired  correctly; 

external signal cables such as the holding brake and overtravel 

protection are reliably connected. The power supply to the brake is 

correct.  

7 The servo driver and servo motor must be reliably grounded.  

8 
The cable is within the specified limits for wire diameter, force, 

etc.  

9 

There are no metal chips, wire heads and other foreign matters inside 

and outside the servo driver that will cause short circuit of signal 

line and power line  

10 The external braking resistor is not placed on a combustible object.  

11 
The mounting of the servo motor, the shaft and the mechanical 

connection must be reliable.  

12 
The servo motor and the connected machinery must be in an operable 

state.  
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5.1.2 Turning on the Power  

Turn on the input power, for th e single - phase 220V power terminal is L1, L2. After 

turning on the input power, the bus voltage indicator lights up to show no abnormality, 

and the drive panel display shows "Sd780" -  "Off" in turn, indicating that the servo 

drive is in the operational sta te, waiting for the host computer  to give the servo enable 

signal.  

 

 

 
When "nrd" (no ready) is displayed on the drive panel display, refer to "10.1 

Troubleshooting and Warning Handling Before  Operation" for related procedures.  

5.1.3 Switching Inputs and Outputs  

The input and output terminals of the Servo Drive can all be configured with function 

codes. 

Input and output terminal signal sources, which are given in two ways.  

ŵ External terminal s are given.  

Ŷ Virtual terminals are given.  

Virtual terminal assignment, i.e. the corresponding terminal signal state is assigned 

via communication or the keypad panel.  

(1) Switching Input Operation Example: Configure terminal X1 as the enable signal.  

Table 5- 2 Switching Input Operation Procedure  

Step

s 
Items Operations  

1 Power on When the drive is powered up, "Off" is displayed on the panel.  

2 

Terminal 

Configuratio

n 

Set the X1 signal to "servo enable control signal", Pn601=0x0001.  

In other words, CN1 - 9 pins  are selected as "servo enable control 

terminals" and the status is normally open (normal).  

3 
External 

terminal use  

(a) Close the terminal switch and "On" is displayed on the drive 

panel, indicating that the servo is enabled.  

Disconnect the terminal switc h and the drive panel displays "Off", 

the servo is ready and not enabled.  

4 

External 

terminal 

signal 

monitoring  

The monitoring function code Un100.01 allows you to monitor the 

current input terminal X1 signal status.  

 

(2) Example of Operation of Switching Output  

Table 5 - 3 Operation Procedure for Switching Outputs  

Step

s 
Items Operations  
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1 Power on When the drive is powered up, "Off" is displayed on the panel.  

2 

Terminal 

Configuratio

n 

Pn611=0x0001 (Y1 output signal is "servo ready"); at this time,  

Un006.bit0=1, Y1 terminal output low level.  

This means that CN1- 7/6 pins are selected as "servo ready".  

3 

Output 

terminal 

monitoring  

The Servo Drive outputs the corresponding signal status without 

being ready.  

E.g. drive is currently faulty,  or  bus voltage  is  not established, 

etc.  

4 

Output 

terminal 

signal 

monitoring  

The monitoring function code Un101.01 allows you to monitor the 

current output terminal Y1 signal status.  

 

(3) Example of Virtual Terminal Input and Output Operation  

Table 5 - 4 Example of Virtual Terminal Input/Output Operation  

Step

s 
Items Operations  

1 Power on (a) The drive is powered up and "Off" is displayed on the panel .  

2 

Terminal 

Configuratio

n 

Setting Pn601=0x1001 configures terminal X1 as the servo enable 

control terminal and the terminal signal is given by Pn630.01, 

external terminal giving is invalid.  

Set Pn611=0x1001, i.e. the Y1 terminal output signal is controlled 

by function code Pn631.01 .  

3 

Virtual 

terminal 

input given  

Set Pn630.01=1, the servo driver panel shows "On", i.e. the driver 

is enabled.  

Set Pn630.01=0, the servo driver panel shows "Off", i.e. the driver 

is enabled to disconnect.  

4 

Virtual 

terminal 

output given  

(a) Set Pn631.01  = 1, at which point Un101.01 = 1 and output terminal 

Y1 is low.  

Set Pn631.01=0, at this point Un101.01=0 and output terminal Y1 is 

high.  

 

(4) Example of Forced Output from Output Terminal  

In practice, you can use the auxiliary function " Forced output terminal signal (Fn300 )" 

to force the corresponding output terminal (Y) to output accordingly.  

5.1.4 JOG Test Run  

JOG operation is an action function to check whether the servo motor can rotate normally 

by in ternal command without connecting to the host computer , and it can be used to judge 

whether the motor rotates with abnormal vibration or noise.  

Point movements include.  

ǻ JOG mode (speed).  

ǻ Program JOG mode (location) .  

 

5.1.4.1 JOG Mode (speed)  
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JOG mode (speed) is the drive's internal operation speed mode, which performs the speed 

trajectory planning function according to the set parameters Pn500 and acceleration and 

deceleration times Pn310 and Pn311. 

 

Related function codes.  

Functio

n code 
Parameter name Range 

Default 

value 
Unit  

Pn500 JOG speed 0 to 1000 500 rpm 

Pn310 

Speed command 

trapezoidal 

acceleration time  

0 to 10,000 200 ms 

Pn311 

Speed command 

trapezoidal 

deceleration time 

0 to 10,000 200 ms 

 

Related input terminals.  

Settin

g 
Symbol 

Functional 

name 
I nstructions  

Trigger  

method 

Running 

mode 

0x17 JOGP 
Forward-

pointing  

When high, the motor 

rotates in the positive 

direction  

Voltage 

level  

trigger  

ǴPǴSǴT  

0x18 JOGN 

Negative 

point 

movement 

When high, the motor 

rotates in the negative 

direction  

Voltage 

level  

trigger  

ǴPǴSǴT  

 

(1) Panel Operation  

The panel operation procedure for JOG mode is described in the example "JOG operation 

(Fn005))".  

 

Note 

 

ǻ The motor is in the enable state and the panel tap operation is 

invalid.  

 

(2) Host Computer Operation 

Open the host computer commissioning software, enter the speed JOG interface, and then 

set the relevant parameters to complete the JOG operation.  

When the JOG screen is closed and the JOG mode is exited, the previously set Pn500 JOG 

speed value is saved.  

 

(3) Terminal JOG 

By configuring the corresponding input terminals, you can perform the corresponding 

˻
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forward and reverse rotation pointing via the configured terminals.  

Table 5 - 5 Terminal Pointing Example  

Steps Items Operations  

1 Power on 
(a) The drive is powered up and "Off" is displayed on the 

panel.  

2 

Terminal 

Configurati

on 

Pn605=0x0017 (forward JOG, active high).  

Pn606=0x0018 (reverse JOG, active high).  

3 Trial run  

When the servo is enabled, X5 or X6 is continuously given high 

to allow the servo to JOG, with the JOG speed determined by 

Pn500. 

 

Note 

 

ǻ Terminal JOG is independent of the control mode, and the terminal JOG 

function can be performed in any mode.  

ǻ Terminal forward JOG and terminal reverse JOG cannot be active at the 

same time.  

 

5.1.4.2 Pro gram JOG (position)  

The program JOG operation is a function that runs continuously through the pre - set 

operation mode, movement distance, movement speed, acceler ation and deceleration time, 

waiting time, and number of movements.  

Related function codes.  

Function 

code 
Parameter name Range 

Defaul

t 

value 

unit  

Pn502 Program JOG operation mode 0 to 5 0 -  

Pn503 Program JOG move distance 1 to 1073741824 60,000 pulse 

Pn505 
Program JOG acceleration 

and deceleration time  
2 to 10,000 100 ms 

Pn506 Program JOG wait time 0 to 10,000 100 ms 

Pn507 Number of program JOG moves 0 to 1000 1 
times

-  

Pn508 Program JOG movement speed 1 to 10,000 500 rpm 

 

Note 

 

ǻ Program JOG runs as position control with gear ratio and position 

command filtering in effect.  

ǻ To prevent accidents, it is recommended that the overtravel protection 

function be turned on during use.  

ǻ When Pn507 is set to 0, the program JOG keeps running in a loop.  

 

˻

˻
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( 1) For the panel operation of the program JOG,  refer to "Program JOG Operation (Fn006)" 

for related operations.  

 

(2) The servo driver's host computer  operation program JOG mode specific operation is 

shown in the host computer operation example.  

 

5.1.5 Direction of Rotation and Frequency Division Output Setting  

By setting "Rotation direction selection (Pn002)", the direction of rotation of the motor 

can be changed without changing the polarity of the input command.  

Servo driver's frequency division output pulse is "A phase + B phase" quadrature pulse, 

from Pn070 to determine the number of pulses output per rotation (before quadruple 

frequency), such as Pn070 = 2500, then the driver output pulse per rotation is 2500 

( before quadruple frequency).  

By setting the output pulse polarity (Pn072.X), the phase overrun and lag relationship 

between the A- phase pulse and the B - phase pulse can be changed without changing the 

direction of motor rotation.  

Table 5.6 Motor rotation di rection and AB signal  

Functio

n code 

Pn002 

Command 

directio

n 

Motor rotation 

direction  

When Pn072.X=0,  

Encoder feedback 

output direction  

When Pn072.X=1,  

Encoder feedback 

output direction  

Pn002=0 

Positive  

command  

Facing the shaft 

end, rotate 

counterclockwise 

(CCW) 

PA

PB  

Phase A overruns 

phase B by 90£ 

PA

PB  

Phase A lags phase 

B by 90£ 

Negative 

command 
 

Facing the shaft 

end, rotate 

clockwise (CW) 

PA

PB  

Phase A lags phase 

B by 90£ 

PA

PB  

Phase A overruns 

phase B by 90£ 
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Pn002=1 

Positive  

command  

Facing the shaft 

end, rotate 

clockwise (CW) 

PA

PB  

Phase A lags phase 

B by 90£ 

PA

PB  

Phase A overruns 

phase B by 90£ 

Negative 

command  

Facing the shaft 

end, rotate 

counterclockwise 

(CCW) 

PA

PB  

Phase A overruns 

phase B by 90£ 

PA

PB  

Phase A lags phase 

B by 90£ 

 When the "Rotation direction selection" is changed, the pattern of the servo driver 

output pulse and the positive and negative monitoring parameters do not change.  

5.1.6 Holding Brake Setting  

A holding brake is a mechanism that prevents the servo motor shaft from moving when the 

servo drive is in a non - operating state, and keeps the motor locked in position so that 

the moving part of the machinery does not move due to self - weight or external forc es.  

 Servo motor

Brake device

Mechanical 
moving parts

Prevent movement due to 
self weight when the 
power supply is off

      

 

Brake device

Mechanical 
moving 
parts

Prevent the worktable from 
moving due to external force

External 
force

Servo motor

 

a. Hold brake motor for vertical axis                    b. Hold brake motor for 

horizontal axis  

Figure 5.4 Schematic diagram of the use of the brake motor  

Note 
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ǻ Non- polarity of the holding coil.  

ǻ Servo enable (S- ON) should be turned off after the servo motor is 

stopped.  

ǻ The brake may click when the motor with the built- in brake is running, 

but there is no functional effect.  

ǻ When the holding coil is energized (holding brake open state), flux 

leakage may occur at the shaft end, etc. Be careful when using 

instruments such as magnetic sensors near the motor.  

ǻ The brake mechanism is a non- energy- activated fixed special mechanism 

that cannot be used for dynamic braking purposes and is  used only when 

the servo motor is held in a stopped state.  

 (1) Holding Signal (/BK) ON at Motor Start  

When the servo motor starts, you can set the delay time (Pn00B) for the motor to 

release the holding brake as a way to  control the time from when the servo receives 

the ON signal to when the motor actually enters the energized state.  

ONOFF

ON( release )OFF

Servo ON

/S-ON

 Motor power 
on state 

Braking 
output

/Bk

Pn00B

 Motor power 
off   Motor power 

on 
 

Fig. 5.5 Timing diagram of the motor start/ BK signal ON  

 

(2) Holding Brake Signal (/BK) OFF Operation When the  Motor Stops Locking  

When the servo motor is stopped, the holding brake signal (/BK) and the servo enable 

signal (/S - ON) are turned off at the same time.The time from when the servo enable 

signal (/S - ON) is turned off to when the motor actually enters the non- energized state 

can be changed by setting Pn008.  

Servo ON

 Motor power 
on state 

Braking 
output

 Motor power 
off   Motor power 

on 

ON OFF

ON OFF

/S-ON

/Bk

Pn008  

Figure 5.6 Timing diagram of motor stop lockout when/BK signal is OFF  

 

(3) The Holding Signal (/BK) is Turned off When the Motor is running.  

When an alarm occurs during servo motor rotation, the servomotor stops and the holding 

˻
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brake signal (/BK) is OFF. In this case, the holding brake signal (/BK) output time can 

be adjusted by setting the brake command output speed value (Pn010) and "Servo OFF -  

brake command wait time" (Pn00 9).  

Servo ON

 Motor power 
on state 

Braking 
output

 Motor power 
off   Motor power 

on 

ON OFF

ON OFF

/S-ON

/Bk

Pn009

Motor 
speed

Pn010

 

Figure 5.7 Timing diagram of the motor running with/BK signal OFF  

Note 

 

ǻ There may be slight differences in holding and release times depending 

on the brake model.  

ǻ Ensure that the input command is after the brake opening action time 

to ensure the accuracy of the command.  

ǻ When the motor is locked to prevent possible danger caused by motor 

action when the servo is OFF, the motor lock time (Pn008) can be set to 

ensure that the motor does not operate during the holdi ng process.  

5.1.7 Overtravel Settings  

The overtravel prevention function of the servo unit is a safety function that forces 

the servo motor to stop by inputting a limit switch signal when the movable part of 

the machine exceeds the moveable area.  

The overtravel signals include the prohibit forward side input (P - OT) signal and the 

prohibit reverse side input (N - OT) signal. The P - OT and N- OT signals are installed at 

a specific position of the mechanical load, and the mechanical load is stopped by the 

P- OT and N- OT signals when the mechanical load is out of the range of that specific 

position.  

(1) Use of External Overtravel Signals  

Switching signals using external limit switches.  

Settin

g 
Symbol Functional name  I nstructions  

Trigger  

method 

Running 

mode 

0x02 P- OT 
Prohibit 

forward drive  

When the mechanical 

movement exceeds the 

moveable range, the 

overtravel prevention 

function is entered.  

ON- Disable forward 

drive  

Voltage 

level  

trigger  

ǴPǴSǴT  

˻
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OFF- Allows forward 

drive  

0x03 N- OT 
Prohibit 

reverse drive  

When the mechanical 

movement exceeds the 

moveable range, the 

overtravel prevention 

function is entered.  

ON -  Disable reverse 

drive  

OFF -  Allows reverse 

drive  

Voltage 

level  

trigger  

ǴPǴSǴT  

 

To use the overtravel function, connect the input signal of the overtravel limit 

switch to the pre - assigned input terminal correctly. In the case of linear drive 

(screw), be sure to connect the limit switch as shown in the following diagram to 

prevent damage to the machine. For the wiring diagram of the input signal, refer to 

"Multi - function CN1 terminal wiring".  

Work piece

Limit switch
Servo 

drive

/P-OT

/N-OT

 Forward side  Reverse side 

Limit switch

 
Figure 5.10 Diagram of external overtravel limit switch connection  

When the forward limit switch signal of the servo unit is active, the servo will not 

allow forward rotation, only reverse rotation.  

When the servo unit's negative limit switch signal is active, the servo will not allow 

reverse rotation, only forward rotation.  

If th e servo motor touches the positive limit switch during positive operation or the 

negative limit switch during negative operation, the drive will stop immediately until 

the limit switch is released.  

(2) Internal Soft Limit  

The switch for the internal soft limit is Pn00D.W. The corresponding function can be 

switched on by setting the corresponding function code.  

 

Related Function Code  

Function 

code 
Parameter name Range  

Defaul

t 

value 

Unit  

Pn00D.W 
Absolute position limit 

switches  
0 to 2 0 -  
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Pn030 
Absolute value limit 

single - turn maximum 
- 2 

31
to 2 - 1.

31
 0 -  

Pn032 
Absolute value limit 

multi - turn maximum 
- 2 

15
to 2 - 1.

15
 32767 -  

Pn033 
Absolute value limit 

single - turn minimum 
- 2 

31
to 2 - 1.

31
 0 -  

Pn035 
Absolute value limit 

multi - turn minimum 
- 2 

15
to 2 - 1.

15
 - 32768 -  

 

When using the soft limit function, the absolute value limit value can be set 

manually, or by using the auxiliary function Fn305.  

For setting by auxiliary function, see " Soft limit setting (Fn305) " for details.  

 

Note 

 

ǻ The motor encoder must be an absolute encoder (PnF00.W=1 and Pn00D.W=1) 

in order to use the soft limit function.  

ǻ The soft limit function only distinguishes the size according to the 

absolute value position of the motor encoder, and considers the large r 

position value as a positive limit and the smaller position value as a 

negative limit.  

 

5.1.8 Overloads  

Overloads include transient overloads, and continuous overloads.  

(1) Detection time of overload warning (AL.910)  

 Overload 
detection time 

Torque 
command100% 200%

 Overload alarm 
detec tion curve 

50% Overload warning 
detec tion 

 20% Overload 
warning detect ion  

Figure  5.11 Overload warning detection time diagram  

The factory overload warning detection time is 20% of the overload alarm detection time. 

The overload warning detection time can be changed by changing the overload warning value 

(Pn015). In addition, using it as an overload protection function corresponding to the 

system used increases the safety of the system.  

Example: After changing the overload warning value (Pn015) from 20% to 50% as shown 

˻



 

95 

 

above, the overload warning detection time is half the overload alar m detection time 

(50%). 

 (2) Transient and Continuous Overloads  

By using the "Motor overload detection base current derating setting (Pn016)" to detect 

the overload alarm, the detection time of the motor overload alarm can be shortened, and 

the detection t ime of the instantaneous overload alarm will be changed accordingly.  

Motor base current after rating reduction equals motor current threshold for starting 

the calculation of the overload alarm (default is 1.15 times the motor) multiply motor 

overload detection base current derating setting(Pn016)  

Example: With Pn016 set to 50% as shown in Figure 5.12, the overload alarm can be detected 

earlier because the motor overload is calculated from 50% of the base current.  

When the value of Pn018 is changed, the overload warning detection time is changed 

accordingly because the overload warning detection current size is changed.  

100% 200%

100%
 Overload alarm 

detec tion curve 

50%

 Overload 
detection time 

 Overload warning 
detec tion 

Torque 
command

 

Figure 5.12 Motor overload alarm detection time diagram  

An example graph of the overload curves for the drive and motor is shown in Figure 5.13. 

In the graph, the overload curve for the motor (the two curves against the bottom) has 

an overload starting point of 115% and a critical point of 180% for continuous and 

instantaneous overload; the overload curve for the drive (the two curves against the 

top) has a starting point of 115% and a critical point of 170%.  
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Figure 5.13 Example of Servo Drive and Servo Motor Overload Curve  

Note 

 

ǻ Different motors and drives have different overload curves.  

 

5.1.9 Torque Limitation  

(1) Torque Limiting Method  

The output torque can be limited for the purpose of  protecting the machine, etc. The 

limiting method is divided into internal limiting and external limiting, and the torque 

limiting can be set by the parameter Pn050.  

Related Function Code  

Functio

n code 
Parameter name Range 

Default 

value 
Unit  

Pn050 
Torque limiting method 

selection  
0 to 5 2 -  

Pn051 
Internal forward torque 

limitation  
0 to 500 300 % 

Pn052 
Internal reversing torque 

limitation  
0 to 500 300 % 

˻



 

97 

 

Pn053 Emergency Stop Torque 0 to 800 800 % 

Pn054 External torque limiting1  0 to 500 300 % 

Pn054 External torque limiting2  0 to 500 300 % 

 

Note 

 

ǻ If the set value exceeds the maximum torque of the servo motor used, 

the actual torque is also limited to the maximum torque of the servo motor.  

If the setting value is too small, insufficient torque may  occur when the 

servo motor accelerates or decelerates, so set it according to the actual 

situation.  

 

(2) Torque Limiting Output Signal (TLT)  

When ON is output in torque limiting, it indicates that the motor output torque is in 

the limiting state. The current status of the motor torque limit can be confirmed by 

this signal.  

Settin

g 
Symbol Functional name  I nstructions  

Trigge

r  

method 

Running 

mode 

0x05 TLT 
Torque 

limitation  

This signal is output ON 

when the output torque of 

the motor is within the 

set range.  

When the output torque of 

the click is outside the 

set range, this signal is 

output OFF.  

level  

trigge

r  

ǴPǴSǴT  

 (3) Torque Limitation at Undervoltage  

The undervoltage warning is detected when the main circuit DC voltage inside the servo 

unit is below the specified value due to a transient power failure or short time supply 

of the main circuit supply voltage; the output current can be optionally limited at this 

time, and the relevant parameters are shown in the table below.  

 

Functi

on 

code 

Parameter name Range 

Defaul

t 

value 

Unit  

Pn045 

Function selection in case 

of main circuit (DC) 

undervoltage  

0: No undervoltage warning 

detected  

1: Detect  undervoltage 

warning 

2: Detect  undervoltage 

warning and simultaneous 

torque limiting via Pn041 

and Pn042 

0 -  

˻
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Pn046 
Torque limiting when main 

circuit voltage drops  
0 to 100 50 % 

Pn047 

Torque limit release time 

when main circuit voltage 

drops 

0 to 1000 100 ms 

By combining this function with the instant stop hold time setting function, it is 

possible to avoid shutdown due to an alarm when the power supply voltage is insufficient 

and continue operation without power restoration operations.  

Undervoltage warning, torque limit is applied inside the servo unit. After receivi ng the 

undervoltage warning release signal, the torque limit value is controlled within the 

servo unit according to the set release time, and the logic timing is shown in Figure 

5.14. In Figure 5.14.  

When the main circuit input supply voltage is AC200V , b = 200V and a = 280V 

When the main circuit input supply voltage is AC400V, a = 560V and b = 400V.  

 

 Main circuit power 
cut - off time 

 Main circuit input 
power supply 

 Main circuit Bus 
voltage

 a

 Undervoltage warning 
threshold 

 b

 Undervoltage 
warning detection 

Torque 
limit

0%

 Start torque 
limit 

Pn046Setting

Pn047Setting

 When the main circuit power 
supply is restored, the bus 

voltage rises 
 The voltage drop of the main 

circuit bus can be alleviated by 
limiting the output torque 

 

Figure 5.14 Undervoltage warning i.e. warning release timing diagram  

5.1.10 Shutdown Mode  

Related function codes.  

Functio

n code 
Parameter Name Range 

Defaul

t 

value 

Unit  

Pn004 
Stop method in case of 

Gr.1 type of alarm  

0: Stopping the motor by DB 

(dynamic brake)  

1: Stop the motor via DB, 

then disengage DB 

2: Without DB, set the 

motor to free run  

2 -  

Pn005 
Stop method in case of 

Gr.2 class alarm  

0: Zero speed stop  

1: DB stop or free running 
0 -  



 

99 

 

˻

˻

stop (same as Pn004)  

Pn007 
Stopping method in case of 

overtravel (OT)  

0: DB stop or free running 

stop (same as Pn004)  

1: Use the value of Pn053 as 

the maximum deceleration 

torque to stop the motor, 

then enter servo lock state  

2: Use the value of Pn053 

as the maximum deceleration 

torque to stop the motor, 

then enter the free state  

0 -  

 

Note 

 

ǻ For the vertical axis, the workpiece may fall after entering overtravel 

because the brake signal (/BK) turns on (brake release). To prevent the 

workpiece from falling, set the "servo motor to enter the zero position 

fixed state after stopping (Pn007=1)".  

ǻ When an external force is applied, the motor will be blocked at the 

base after stopping when it enters overtravel, and the load shaft end may 

be pushed back by the external force. To prevent the servo motor from 

being pushed back by an external force, se t the "servo motor to zero fixed 

state after stopping (Pn007=1)".  

ǻ When the servomotor is stopped or rotating at a very low speed, no 

braking force will be generated when the dynamic braking stop is selected, 

just as in the free - running state.  

ǻ The setti ng of the zero - speed stop method is valid only for position 

control and speed control.  

 

5.1.11 Regenerative Brake Setting  

When the motor torque and speed are in opposite directions, energy is fed back into the 

drive from the motor side, causing the drive  bus voltage value to raise, and when the 

bus voltage rises to the preset braking point, the energy can only be consumed through 

the braking resistor. At this point, the braking energy must be required to be consumed, 

otherwise, it will cause damage to the  drive.  

Note 

 

ǻ When connecting an external regenerative braking resistor, be sure to set 

the appropriate values for Pn012 and Pn013, otherwise the regenerative 

overload alarm will not be detected properly and may cause damage to the 

external regenerative resistor.  

ǻ When selecting an external regenerative braking resistor, be sure to 

confirm that the capacity is appropriate, as this may result in injury or 

fire.  
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5.2 Location Model  
Position control is the control of the position of the motor by position commands. The 

total number of position commands is used to determine the target position of the motor 

and the position command frequency determines the motor rotation speed. The position 

command can be given by external pulse input, internal position position command, e tc. 

Through the internal encoder (the motor comes with an encoder), the servo drive can 

achieve fast and accurate control of the position and speed of the machinery.  

Position control is mainly used where positioning control is required.  

M

 Position 
command 

source and 
direction 

 

 
Electronic 
gear ratio 

 Smooth 
filtering 

 Error 
counter 

 Speed feedforward 

Spped 
loop 

control 

ENC

Speed 
switch

 Frequency 
division 

 Position 
command 

 Encoder 
frequency 

division output 

Position 
loop gain

 Current 
loop 

control - -

++

+

 

Figure 5.15 Position Control Block Diagram  

5.2.1 Pulse Command Source Selection  

For position control, the position command source is set by function code Pn200. Please 

set the corresponding parameters according to the actual situation.  

 External low 
speed pulse 

Pn200 = 0

Pn200 = 3

 Position command 
source in 

position mode 
Pn200 = 1

Internal 
position command

 External high  
speed pulse 

 

  Related Function Code  

Functio

n code 
Parameter name Range 

Defaul

t 

value 

Unit  

Pn200.X 
Pulse command source 

selection  

0: External low - speed pulse 

sequence 

1: External high - speed 

pulse sequence 

2: Reserv ed 

3: Internal position 

0 -  
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command 

5.2.2 Pulse Command Filter Selection  

Select the appropriate command pulse filter according to the frequency of the highest 

pulse during operation, which can be set by the parameter Pn202.Y.  Improper selection 

may cause the servo unit to receive pulses abnormally.  

When the pulse frequency is momentarily too high and the pulse width is less than the 

filter width setting, the pulse will be filtered out as noise. Therefore, the filter 

width sett ing must be less than the actual pulse width. It is recommended that the actual 

pulse width be 4 times or more than the filter width setting.  

Example: A filter width duration of less than 150ns will be treated as an interference 

signal.  

150ns 150ns
<150ns <150ns

 When the bandwidth of this pulse is 
less than 150ns, it will be regarded 

as low level, so two input pulses 
are regarded as one pulse 

 When the bandwidth of this pulse is 
less than 150ns, it will be regarded 

as low level, so two input pulses 
are regarded as one pulse 

Pulse Input

Filtered signalFiltered signal

Pulse Input

>150ns
>150ns

 When the width of high and low duty of the 

pulse is greater than 150ns, it can ensure that 

the pulse command is not filtered out  
 

Related function code  

Functio

n code 
Parameter name Range 

Default 

value 
Unit  

Pn200.Y 
Pulse command filter time 

selection  

0: Pulse command input 

filter 1  

1: Pulse command input 

filter 2  

2: Pulse command input 

filter 3  

3: Pulse command input 

filter 4  

4: Pulse command input 

filter 5  

5: Pulse command input 

filter 6  

6: Pulse command input 

filter 7  

7: Pulse command input 

filter 8  

2 -  
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8: Filter time Pn011 

setting  

Pn011 

External pulse signal 

filtering time 

customization  

0 to 5000 400 
12.5n

s 

5.2.3 Pulse Command Multiplier   

The input multiplier of the position command pulse can be switched by the command pulse 

multiplier switching input (/P - GAIN) signal. The command pulse input multiplier is a 

multiplier that multiplies the number of command pulses input to the Servo Unit. The 

multiplier can be switched from 1x to any set n times  (max. 100 times). The multiplier 

is set by the command pulse input multiplier (Pn203).  

Whether or not the multiplier has switched can be confirmed by commanding the pulse in put 

multiplier switching output (PSELA) signal.  

Related function code  

Functio

n code 
Parameter name Range 

Defaul

t 

value 

Unit  

Pn271 
External pulse command 

multiplier selection  

0: Invalid  

1: Mandatory validity  

2: Whether the digital input 

terminal P - GAIN control is 

valid  

0 -  

Pn203 
External pulse command 

multiplier  
1 to 100 1 -  

Related input terminal  

Setting  Symbol Function name I nstructions  

Trigge

r  

method 

Running 

mode 

0x10 P- GAIN 

Command pulse 

input 

multiplier 

switching  

This signal is used to 

change the frequency of 

the command pulse input 

when in position mode.  

Inactive: switch to normal 

pulse input mode.  

Valid: Switches to the set 

multiplier.  

level  

trigge

r  

ǴP   

Related output terminal  

Setting  Symbol Function name I nstructions  

Trigge

r  

method 

Runnin

g mode 

0x0A PSELA 

Command pulse 

input 

multiplier 

switching 

PSELA is OFF when Pn200.X = 

0.  

PSELA is ON when Pn200.X = 

1.  

Voltag

e 

level  

trigge

ǴP   
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output  Pn200.X = 2, PSELA = P-

GAIN .  

r  

 

 Command pulse input frequency 
doubling switching input signal 

 /PSEL

 /PSELA

Valid

Invalid

Below 4ms

x1 Pn203 x1
Internal 
operat ion

 Command pulse input frequency 
doubling switching input signal 

Valid

Invalid

Below 4ms

 

Figure 5.16 Input - output timing diagram requirements for command pulse input 

multiplier switching  

ľThe Ŀcommand pulse input multiplier signal is a universal configurable switch input, 

see " Multi - function CN1 terminal wiring " for wiring details.  

 

Note 

 

ǻ When the input pulse frequency is too low and the Pn203 setting is 

too large, unstable speed may occur .  

ǻ Switch the command pulse multiplier when the position command pulse 

is 0. If you switch when the position command pulse is not 0, the servo 

motor may cause position deviation or position loss.  

5.2.4 Pulse Input Form  

Table 5 - 7 Descriptions related to the form of pulse input  

˻

Pn202.X 

setting  

Pn201 

setting  

Command 

form 
Forward command Reversal command 

0 0 
Pulse + 

Direction  

PULS

SIGN
 

PULS

SIGN
 

0 1 CW+CCW 

CW

CCW
 

CW

CCW
 

0 4 
Orthogonal 

coding 4x  

A Phase

90°

B Phase

 

A Phase

B Phase

90°
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Select the pulse input form of the servo unit according to the pulse output form of the 

upper system.  

5.2.5 Electronic Gear Ratios  

For a machine reduction ratio of n/m on the motor shaft and load side (n revolutions of 

the load shaft for m revolutions of the motor), the set value of the electronic gear 

ratio can be got by the following equation.  

 %ÌÅÃÔÒÏÎÉÃ ÇÅÁÒ ÒÁÔÉÏ 
ὄ

ὃ

0Îςπτ

0Îςπφ

 %ÎÃÏÄÅÒ ÒÅÓÏÌÕÔÉÏÎ 

 /ÎÅ ÔÕÒÎ ÍÏÖÅÍÅÎÔ ÏÆ ÌÏÁÄ ÓÈÁÆÔ ÃÏÍÍÁÎÄ ÕÎÉÔ 

ά

ὲ
 

Table 5 - 8 Electronic Gear Ratio Setting Routine  

Steps Elements 
Mechanical system components 

Ball screw  Round table  Belt + Pulley  

-  -  

   

1 

Machine 

specificat

ions  

Ball screw lead: 6mm 

 Reduction ratio: 1/1  

Rotation angle of 1 

turn: 360£ 

 Deceleration ratio: 

1/20 

Pulley diameter: 100mm  

 (Pulley circumference: 

314mm) 

 Reduction ratio: 1/20  

2 
Encoders 

resolution  
16777216 (24 bits)  16777216 (24 bits)  16777216 (24 bits)  

3 
Command 

unit  
0.001mm 0.01£ 0.005mm 

1 0 
Pulse + 

Direction  

PULS

SIGN
 

PULS

SIGN
 

1 1 CW+CCW 

CW

CCW
 

CW

CCW
 

1 4 
Orthogonal 

coding 4x  

A Phase

B Phase

90°

 

90°

A Phase

B Phase
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4 

Travel of 

1 rotation 

of load 

axis 

(command 

unit)  

6mm/0.001mm = 6000 360£/0.01£ = 36000 314mm/0.005mm = 62800 

5 
Electronic 

gear ratio  

ὄ

ὃ

ρφχχχςρφ

φπππ

ρ

ρ
 

ὄ

ὃ

ρφχχχςρφ

σφπππ

ςπ

ρ
 

ὄ

ὃ

ρφχχχςρφ

φςψππ

ςπ

ρ
 

6 Parameters 
Pn204: 16777216 Pn204: 16777216 Pn204: 16777216 

Pn206: 6000 Pn206: 1800 Pn206: 3140 

 

Note 

 

ǻ When the numerator of the electronic gear ratio is 0, the denominator 

setting is the number of command pulses corresponding to one revolution 

of the motor operation .  

ǻ When 0.001 Ů electronic gear ratio (B/A) Ů 64000, "Parameter 

abnormality (Er.040) alarm " will occur if this setting range is 

exceeded. 

ǻ After calculating the reduction ratio into the electronic gear ratio, 

if the range of the electronic gear ratio is exceeded, consider setting 

the pulse input multiplier.  

 

 

5.2.6 Pulse Deviation Clearance  

The deviation clear signal (/CLR) is the input signal to clear the servo driver pulse 

deviation counter.  

 

Related function code  

Functio

n code 
Parameter name Range 

Defaul

t 

value 

Unit  

Pn272 
Position deviation clear 

(CLR) signal status  

0: Position deviation 

cleared at high level (H)  

1: Position deviation 

cleared at rising edge  

2: Position deviation 

cleared at low level (L)  

3: Position deviation 

cleared at falling edge  

0 -  

Pn273 
Position deviation 

clearing action  

0: Servo OFF, Clear position 

deviation in case  of fault  
0 -  

˻
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1: No position deviation is 

cleared ( cleared only by CLR 

signal)  

2: Clear position deviation 

in case of failure  

 

Related input terminal  

Setting  Symbol 
Function 

name 
I nstructions  

Trigger  

method 

Runnin

g mode 

0x11 CLR 

Pulse 

deviation 

clearing  

Clear the position pulse 

error amount, when this 

signal is valid, the 

position pulse error 

accumulated by the servo 

driver is cleared to zero.  

Voltage 

level 

trigger  

ǴP   

 

Note 

 

ǻ If the setting is set to the pulse deviation clear state, the servo 

lock function is disabled. In this case, the servo motor will rotate 

slightly due to the drift pulse in the speed loop.  

ǻ When the position mode is running, the servo motor stops running due 

to the travel limit, and the position deviation remains. Pay attention 

to the motor action safety when removing the travel limit.  

 

Wiring for Pulse Deviation Clearance  

The pulse deviation clear signal is a universal configurable switch input, see "Multi -

function CN1 terminal wiring" for wiring details .  

 

5.2.7 Command Pulse Disable  

The command pulse disable (INHIBIT) function is a function that disables command pulse 

input counting during position control. When this function is active, the servo unit 

enters a state where command pulse input cannot be received.  

 

(1) Configuration of command pulse prohibition  

This signal is not configured in the factory default switch configuration, so you need 

to configure the pin number for this function(0x0D) by parameters Pn601 to Pn609.  

 

Related input terminal  

Settin

g 
Symbol 

Function 

name 
I nstructions  

Trigge

r  

method 

Running 

mode 

0x0D 
INHIBI

T 

Command 

pulse 

This signal is used to 

control the drive from 

Voltag

e 
ǴPǴSǴT   

˻
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disable  receiving further pulse 

commands. 

Valid: disables receiving 

pulse commands and stops 

counting.  

Invalid: allows the pulse 

command to be received and 

counted.  

level 

trigge

r  

 

(2) Wiring for Command Pulse Prohibition  

The command pulse disable signal is a universal configurable switch input, see "Multi -

function CN1 terminal wiring" for wiring details .  

5.2.8 Positioning Proximity  

In positioning proximity (NEAR) position control, the host computer  can receive the 

positioning proximity signal before confirming the positioning completion signal to 

prepare for the sequence of actions after positioning completion. In this way, the time 

required for action at positioning completion can be shortened. This signal is usually 

used in pairs with the positioning completion signal, see "Positioning completion" for 

details on positioning completion signals.  

 

(1) Configuration for Positioning Proximity  

This signal is not configured in the factory default switch output configuration, so you 

need to configure the pin number for this fu nction (0x08) by parameters Pn611 to Pn614.  

 

Related output terminal  

Setti

ng 
Symbol Function name I nstructions  

Trigge

r  

method 

Running 

mode 

0x09 NERA 
Command pulse 

disable  

This signal is output ON 

when the current position 

deviation is within the 

position proximity signal 

threshold (Pn260).  

This signal is output OFF when 

the current position 

deviation is outside the 

position approach signal 

threshold (Pn260).  

Voltag

e 

level 

trigge

r  

ǴPǴSǴT   

 

The positioning proximity output condition is that the signal is output when the 

difference between the number of command pulses from the upper unit and the servo 

motor movement (position deviation) is lower than the Pn260 (position proximity signal 
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width) setting.  

 

Figure 5.17 Schematic diagram of the positioning proximity signal output  

(2) Wiring for positioning proximity  

The positioning proximity signal is a universal configurable switch output, see 

"Multi - function CN1 terminal wiring" for wi ring details .  

5.2.9 Positioning completion  

A signal indicating the completion of servo motor positioning (COIN) during position 

control.  

 

(1) Positioning of the completed configuration  

In the factory default switch output  configuration this signal is configured as CN1 

pin numbers 27 and 28 by default (Pn612=0x02), please check before use.  

Positioning completion - related configuration  

Fn No. Parameter Range Default  Unit  

Pn262 
Positioning the completed 

range 
0͘1073741824 7 

User 

unit  

Pn200.W 

Positioning completion 

signal (COIN) output 

timing  

0: Output when the absolute value 

of position deviation is less 

than the positioning completion 

range (Pn262) 

1: The absolute value of position 

deviation is less than the 

positioning completion range 

(Pn262) and the position command 

is filtered to 0  

2: The absolute value of position 

deviation is less than the 

positioning completion range 

(Pn262) and the position command 

input is 0  

0  
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Associated output terminals  

Value Symbolic Function  Instructions  Trigger  Mode 

0x02 COIN 
Positionin

g complete 

This signal is output ON when the 

current position deviation is 

within the positioning completion 

signal threshold (Pn262).  

This signal is output OFF when the 

current position deviation is 

outside the positioning completion 

signal threshold (Pn262).  

Galvanic 

trigger  
ǴPǴSǴT  

 

In position control, a signal indicating completion of servo motor positioning is 

output when the difference between the number of  command pulses from the upper unit 

and the amount of servo motor movement (position deviation) is lower than the setting 

value of Pn262, and the positioning completion signal is output for the upper unit to 

confirm that positioning has been completed. If the Pn262 setting is too large and the 

deviation is small in low - speed operation, the positioning completion signal may be 

output all the time. When this occurs, lower the Pn262 setting value.  

 

Figure 5.18 Schematic diagram of positioning completion signa l output  

(2) Wiring for positioning completion  

The positioning completion signal is a universal configurable switch output, see 

"Multi - function CN1 terminal wiring" for wiring details .  
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5.2.10 Position command smoothing setting (position command filtering)  

A function that filters the command pulse input to make the rotation of the servo 

motor smoother. This function is more effective in the following cases.  

 ̧When the commanded upper unit does not perform acceleration or deceleration  

 ̧When the command pulse frequency is extremely low  

 ̧When setting the position command smoothing function, the response of the 

system may be affected, so please use it wisely  

 

Related Function Code  

 

Fn No. Parameter Range Default  Unit  

Pn211 
Position command low- pass filtering 

time constant  
0 to 655 0 ms 

Pn212 
Position command sliding average 

filter time  
0 to 1000 0 ms 

 

The position command low- pass filter reduces mechanical shocks in the event of sudden 

changes in the frequency of the input pulse command.  

The difference between the position command low - pass filtering time constant and the 

position command sliding average filtering time is shown below.  

 

Figure 5.19 Filtering effect of several filters  
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5.2.11 Crossover output  

The encoder divider pulse output is a 2 - phase pulse (A - phase and B-phase) with 90£ 

phase difference that outputs position information to the outside based on the current 

encoder position information inside the servo unit.  

 

(1) Crossover pulse output parameter configuration  

 

Fn No. Parameter Range Default  Unit  

Pn070 
Number of encoder divider 

pulses 
35 to 32767 2500 -  

Pn071 
Encoder divider pulse Z 

signal width  
1 to 31 4 -  

Pn072X 
Motor- side encoder 

crossover output polarity  

0: Positive polarity output  

1: Negative polarity output  
0 -  

 

a) Number of frequency division pulses  

The number of pulses per revolution from the encoder is processed inside the servo unit, 

divided into frequencies and output to the set value of Pn070.  

The number of divided pulses output from the encoder should be set according to the 

system specifications of the machine and the upper unit.  

Example. 

For Pn070= 16 (16 pulses per revolution), an example of the output of the encoder divided 

pulse output A phase  (PAO) signal and the encoder divided pulse output B phase (PBO) 

signal is shown in the figure below.  

PAO

PBO

1     Pn070=16  

Figure 5.20 Timing diagram of pulse division output  

b) Frequency division output Z pulse width  

Z pulse is a pulse sent by the  encoder following the motor shaft rotation for one week, 

which is used to determine the zero position or mark position. The servo driver provides 

Z pulse output width adjustable function, which is used to widen the Z signal of the 

encoder to meet the need s of different upper units, so that the user becomes more flexible 

in selecting upper motion control devices.  

 

Figure 5.21 Timing diagram of pulse division output  

Example: As shown in Figure 5.21, set Pn071 to be set to 4 and the Z pulse width to be 

A

B

Z
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4 tim es the quadrature AB pulse width.  

The user can perform Z pulse width widening processing in the range of 1 to 31.  

 

 

 

c) Crossover output direction  

 

 
Counterclockwise rotation (CCW)  Clockwise rotation (CW)  

Pn002=0 

90°

Time

B-phase

C-phase

A-phase

 

Phase A overtakes phase B  

90°

A-phase

B-phase

C-phase

Time  

Phase A lags behind phase B  

Pn002=1 

90°

A-phase

B-phase

C-phase

Time  

Phase A lags behind phase B  

90°

Time

A-phase

B-phase

C-phase

 

Phase A overtakes phase B  

 

Figure 5.22 Effect of inverse pulse divider output pickup  

 

The parameter Pn072 can be set to invert the AB - phase signal logic of the divided 

output pulse.  

 

Precautions  
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ǻ The phase polarity of the AB phase pulses output by the crossover is related 

to the direction of rotation of the motor, in addition to Pn072. When applying 

this function, adjust the direction of rotation of the motor (Pn002) first, and 

then determine whet her the polarity of the divider output pulse needs to be 

reversed.  

 

(2) Crossover pulse output wiring  

See "Multi - function CN1 terminal wiring" for details of the crossover pulse output 

wiring .  

5.2.12 Example of Position Control Operation  

In position mode, there are two ways to receive pulses: one is a low - speed pulse interface 

and the other is a high - speed pulse interface.  

The general open collector pulse command frequency is 200kHz maximum, and the low speed 

pulse interface is recommended; when the user uses higher frequency or specific linear 

output pulses, the linear differential input interface is recommended.  

See "Multi - function CN1 terminal wir ing" for details of low - speed pulse and high - speed 

pulse wiring.  

The operation of the servo drive position control is described using the linear 

differential input as an example.  

Example: PLC linear differential output pulses, pulse type is orthogonal AB, requires 

one rotation of the motor every 10,000 pulses, the operation steps are shown in Table 

5- 8.  

Table 5 - 8 Example of external encoder commissioning using 5V differential output  

Steps Item Operations 

1 
Power on 

electric power  

(a) The drive is powered up and "Off" is displayed on the 

panel.  

2 
Control mode 

selection  

Pn000.X = 0 (control mode selected as position mode).  

Pn200 = 0 (the source of the pulse command is the CN1 

terminal).  

3 
Selecting the 

pulse form  

Pn201 = 0 ("Quadrature AB" pulse input method)  

Pn202.X=0 (pulse input is positive logic).  

4 

Setting the 

electronic 

gear ratio  

Pn204 = 8388608 (23- bit encoder), Pn206 = 10000. (For 

every 10000 pulses received by the driver, the motor runs 

1 revolution)  

5 
Sending pulses 

to the servo  

The PLC sends pulses at a constant frequency, in a certain 

number of ways, and at certain intervals.  

6 

Check the 

received pulse 

frequency and 

pulse count  

Monitoring function code Un007 to determine whether the 

received pulse speed matc hes the actual one sent.  

Monitor Un006 and check that the input pulse counter Un006 

matches the actual number sent.  

 

˻



 

114 

 

5.3 Speed (internal setting) mode  

5.3.1 Summary of functions  

The speed command source supported by this product is mainly set by internal registers.  

Internal register setting speed is a function that sets the motor speed in advance by 

the internal user parameters of the Servo Drive and selects it using an external input 

signal for speed control operation without having to configure a speed g enerator or pulse 

generator externally.  

Internal number given ( Pn304)
Pn303. X = 0

Pn303. X=0: Internal number given  ( Pn304)0
Pn303. Y=0: Internal number given ( Pn305)1

Pn303. Z=0: Internal number given ( Pn306)2

Pn303. W=0: Internal number given ( Pn307)3

SPDA

SPDB

Pn303. X = 4

In speed mode 
speed command 

sourceInput terminal ( X)

 

SPDB SPDA 
Command Source 

Selection  

0 0 Pn303.X setting  

0 1 Pn303.Y setting  

1 0 Pn303.Z setting  

1 1 Pn303.W setting  

 

Figure 5.23 Block diagram of speed command source  

5.3.2 Soft Start  

The soft start function is a speed command that converts a step speed command into a 

smoother constant acceleration and deceleration. The acceleration time and 

deceleration time can be set, and this function is used when smooth speed control is 

desired du ring speed control.  

Related function codes  

 

Fn. No Parameter Range Default  Unit  

Pn310 
Soft start acceleration time 

(ACC) during speed control mode  
0 to 10,000 200 ms 

Pn311 
Soft start deceleration time 

(DEC) during speed control mode  
0 to 10,000 200 ms 

 

Pn30A is the time it takes for the motor to reach the maximum speed of the motor from 
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a stop; Pn30B is the time it takes for the motor to reach the motor stop from the 

maximum speed. The actual acceleration and deceleration times are calculated by the 

following equation.  

!ÃÔÕÁÌ ÁÃÃÅÌÅÒÁÔÉÏÎ ÔÉÍÅ
ÔÁÒÇÅÔ ÓÐÅÅÄ

άὥὼὭάόά ίὴὩὩὨ
ÓÏÆÔ ÓÔÁÒÔ ÁÃÃÅÌÅÒÁÔÉÏÎ ÔÉÍÅ 0Îσρπ 

!ÃÔÕÁÌ ÄÅÃÅÌÅÒÁÔÉÏÎ ÔÉÍÅ
ÔÁÒÇÅÔ ÓÐÅÅÄ

ÍÁØÉÍÕÍ ÓÐÅÅÄ
ÓÏÆÔ ÓÔÁÒÔÄÅÃÅÌÅÒÁÔÉÏÎ ÔÉÍÅ 0Îσρρ 

 
Target speed

ACC 
time

DEC 
time

Pn310 Pn311

Maximum speed

 

Figure 5.24 Soft start acceleration and deceleration time effect demonstration  

5.3.3 Zero speed clamp function  

The zero speed clamp function is a function that performs servo lock when the speed 

command is below the zero speed fixed speed threshold (Pn313) in the zero spee d clamp 

(/ZCLAMP) ON state. In this case, a position loop is formed inside the servo unit and 

the speed command will be ignored. The servo motor is fixed within ¤ 1 pulse of the 

zero position fixed effective position, and returns to the zero position fixed  

position even if rotation occurs due to an external force.  

 

(1) Configuration of zero- speed clamp 

 

Related function codes  

Fn. No Parameter Range Default  Unit  

Pn313 
Zero speed fixed speed 

threshold  
0 to 10,000 10 rpm 

 

Related input terminals  

Value Symbolic Function  Instructions  Trigger  Mode 

0x0C ZCLAMP 
Zero speed 

clamp 

When high, the speed 

command is below the 

speed value of Pn313 

for servo lock.  

galvanic 

trigger  
ǴS 

 

 

Precautions  
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ǻ When the servo motor is fixed in the zero position, there is ¤1 

pulse jump, and even if rotation occurs due to external forces, it 

will return to the zero fixed position.  

 

(2) Wiring for zero speed clamp 

The zero fixed signal is a universal configurable switch input, see " Multi - function 

CN1 terminal wiring " for wiring details .  

 

5.3.4 Rotation detection signal  

The switching rotation detection signal (/TGON) is output when the motor speed is 

above the set value of function code Pn317 (rotation checkout value).  

 

(1) Rotation detection signal configuration  

 

Related parameters  

Fn. NO Parameter Range Default  Unit  

Pn317 Rotation detection value  0 to 10,000 20 rpm 

 

Associated output terminals  

Value Symbolic Function  Instructions  Trigger  Mode 

0x04 /TGON 
Rotation 

signal  

This signal is output when the 

motor running speed is lower 

than the rotation detection 

value.  

Galvanic 

trigger  
ǴPǴSǴT 

 

 

˻
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Figure 5.25 Schematic diagram of the rotation signal output  

(2) Wiring of rotation detection signal  

The rotation detection signal is a universal configurable switch output signal, see 

" Multi - function CN1 terminal wiring " for wiring details .  

 

5.3.5 Consistent speed  

The speed agreement signal (/V - CMP) is a signal output when the absolute value of the 

deviation between the actual feedback speed of the motor and the target command speed 

is within the set value of function code Pn320.  

Example: P n320 = 50rpm, target speed is 2000rpm, motor speed is in the range of 

1950rpm to 2050rpm when the /V- CMP signal is output.  

 

(1) Configuration of speed - consistent signals  

 

Related function codes  

Fn No. Parameter Range Default  Unit  

Pn320 Speed- consistent signal threshold  0 to 100 10 rpm 

 

Associated output terminals.  

Value Symbolic Function  Instructions  Trigger  Mode 

0x03 /V- CMP 

speed 

consiste

ncy 

This signal is output when the 

deviation between the motor 

feedback speed and the given 

speed is lower than Pn320 

galvanic 

trigger  
ǴPǴSǴT 

 

 

Figure 5.26 Schematic of the speed - consistent signal output  

(2) Wiring of speed - consistent signals  
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The speed consistent signal is a universal configurable switch output signal, see 

" Multi - function CN1 terminal wiring " for wiring details .  

 

5.3.6 Example of speed control operation  

Example 1: The user sets the speed via the internal function code register.  

Table 5 - 9 Example of digital given internal speed operation  

Steps Item Operations 

1 

go on 

electric 

power 

(a) The drive is powered up and "Off" is displayed on the panel .  

2 

Control 

mode 

selection  

Pn000.X = 1 (control mode is speed mode).  

Pn300 = 0 (speed command source is Pn304).  

3 
Servo 

Enable 
Pn001=0, enable servo  

4 
Speed 

adjustment 

Set the value in function code Pn304 to adjust the motor speed.  

Pn304 = 100, motor running at 100 rpm in positive rotation.  

Pn304 = - 100, motor running in reverse at - 100 rpm. 

Pn304 = 0, the motor is stationary and locks the shaft.  

 

Example 2: The user selects the desired target speed via the terminals.  

Table 5 - 10 Example of mixed internal speed operation  

Steps Item Operations 

1 

go on 

electric 

power 

(a) The drive is powered up and "Off" is displayed on the panel .  

2 

Control 

mode 

selection  

Pn000.X = 1 (control mode selected as speed mode).  

Pn300 = 4 (the source of the speed command is "internal digital 

mixing").  

3 
Terminal 

Assignment 

Pn605.YX=0x08 (assign X5 to SPD - D) 

Pn606.YX=0x09 (assign X6 as SPD- A) 

Pn607.YX=0x0A (assign X7 as SPD- B) 

4 

Speed 

command 

source 

setting  

Pn303.X=0 (speed command source internal speed Pn304 given)  

Pn303.Y=0 (speed command source internal speed Pn305 given)  

Pn303.Z=0 (speed command source internal speed Pn306 given)  

Pn303.W=1 (speed command source internal speed Pn307 given)  

5 

Multi -

segment 

speed 

value 

setting  

Set the desired target value in Pn304, Pn305, Pn306, Pn307  

6 
Servo 

Enable 
Set internal enable Pn001.X=1  
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8 Switching  

Adjustment of three speed switch quantities for speed selection.  

SPD- D regulates the direction of operation.  

The segment number for which SPD- A and SPD- B jointly control the 

internal speed.  

 

 

5.4 Torque (internal setting) mode  

5.4.1 Summary of functions  

The internal setting torque is a function to perform torque control operation by means 

of four torque commands set in advance by the user parameters inside the Servo Drive 

and selected using external input signals, and is effective for torque con trol actions 

with an operating torque of up to four torques. It is not necessary to configure the 

torque generator externally.  

 

Figure 5.27 Block diagram of torque command source in torque mode  

Related function code  

Fn No. Parameter Range Value Unit  

Pn400.X 
Torque mode command source 

selection  

0: Internal number given  

1: Reservations  

2: Reservations  

3: Internal digital mixing given  

4: External single trigger  

0 -  

Pn400.Y 
Speed limiting source 

selection for torque control  

0: Reserved 

1: Reservations  

2:  Internal numbers given  

2 -  

Pn403 Direction of torque command  

0: Same direction as torque 

command 

1: Reverse with torque command  

0 

rpm 

Pn404 
Torque command first - order 

low- pass filtering time  
0.00 to 655.35  0.00 ms 

Pn409.X Torque command source 1 0: Internal digital given (Pn410)  0 -  
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1: Reservations  

2: Reservations  

Pn409.Y Torque command source 2 

0: Internal number given (Pn411)  

1: Reservations  

2: Reservations  

0 -  

Pn409.Z Torque command source 3 

0: Internal number given (Pn412)  

1: Reservations  

2: Reservations  

0 -  

Pn409.W Torque command source 4 

0: Internal number given (Pn413)  

1: Reservations  

2: Reservations  

0 -  

Pn415 
Internal speed limit value for 

torque control  
0 to 10,000  0 rpm 

 

Related input terminals  

Valu

e 

Symbol

ic  
Functional name Instructions  Trigger  Mode 

0x0F TPR- D 

Torque command 

direction switching 

during torque mode  

This signal is used in the torque 

control mode to adjust the output 

direction of the torque command via this 

terminal.  

(a) Invalid: in the same direction as 

the torque command. 

Valid: reverse of torque command.  

Galvanic 

trigger  
ǴT 

0x12 TOR- A 

Internal Register 

Torque Command 

Buffer Selection 1  

TOR- B TOR- A 
Command source 

selection  

0 0 Pn409.X setting  

0 1 Pn409.Y setting  

1 0 Pn409.Z set  

1 1 Pn409.W setting  
 

Galvanic 

trigger  
ǴT 

0x13 TOR- B 

Internal Register 

Torque Command 

Buffer Selection 2  

 

5.4.2 Speed limitation during torque control  

Speed limit is a function that limits the speed of the servo motor to protect the 

machine. In torque control, the servo motor is controlled to output the commanded 

torque, but not the motor speed. Therefore, when a commanded torque greater than the 

machine side torque is input, the motor speed will increase significantly. In this 

case, it is necess ary to limit the speed by this function.  

 

Related function code  

Fn. NO Parameter Range Default  Unit  

Pn415 
Internal speed limit 

value for torque control  
0 to 10,000  0 rpm 
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5.4.3 Torque single trigger  

As shown in the figure below, when the drive receives the external start trigger 

signal, it first enters into the locking process, in which the drive is subject to two 

restrictions, one is the maximum torque limit, and the other is the maximum speed 

limit, when not accelerated to the maximum speed, the drive outputs at the set maximum 

torque, when the speed reaches the maximum value, the torque limit is carried out, and 

as the load gradually increases and is influenced by the resistance, the The motor 

speed gradually decreases, when the motor speed is low enou gh and lasts for a preset 

duration, this action ends and waits for the next start trigger signal.  

Related input terminals  

Value Symbolic Function  Instructions  Trigger  Mode 

0x14 T- CTRG 

Torque 

command 

trigger  

(a) In the case of torque control, this 

signal is used to select the desired torque 

command. 

The corresponding trigger edge signal is 

configured via the function code Pn430.  

high and 

low levels  

trig along  
ǴT 

 

 

 

Configure the torque command trigger terminal (0x14) inside the function codes  Pn601 

to Pn609, and then control the single trigger function of torque according to the 

trigger method set by Pn430.  

 

Figure 5.28 Schematic diagram of single torque trigger  

Related function codes  

Fn. NO Parameter Range Default  Unit  

Pn400.X Torque mode command source 4: External single trigger given  0 -  

Pn410 Internal torque command 1  - 500.0 to 500.0  0 % 
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Pn415 
Internal speed limit value 

during torque control  
0 to 10,000  100 

rpm 

Pn430. Torque command start method 

0: Low level  

1: Rising edge  

2: Falling edge 

3: High level  

1 -  

Pn431 
Speed threshold after torque 

arrival  
0 to 500  5 rpm 

Pn432 Duration after torque arrival  0 to 500  120 ms 

Example of a torque single trigger run:  

Table 5 - 11 Torque Single Trigger Run Example  

Steps Item Operations 

1 

Terminal 

assignment and 

wiring  

Let Pn604=0x0014 (terminal X4 is the torque trigger terminal, and the 

trigger signal is given externally); connect the trigger input signal 

according to the wiring of the cis - control input circuit, CN1 - 40. 

2 
Control mode 

selection  

Pn000.X = 2 (control mode selected as torque control).  

Pn400.X = 4 (selection of the torque source as single trigger mode).  

Pn400.Y=2 (speed limit is Pn415 when torque control is selected).  

Pn430.X=1 (select trigger mode as rising trigger).  

3 Servo Enable 

Pn410 = 10 (arrival torque of 50%).  

Pn415 = 200 (speed limit of 200 rpm for torque control).  

When servo is enabled, the servo motor does not move.  

4 Terminal Trigger  

To close and then break terminal X4, i.e. rising edge trigger torque 

operation.  

(a) Under no load, the speed rises to a limiting speed of 200 rpm and 

then runs at a constant speed with a motor torque of about 5% and remains 

constant.  

The load is then increased and when the load reaches 10%, the motor 

stops immediately and waits for the ne xt trigger.  

5.4.4 Example of torque control operation  

Example 1:  

Table 5 - 12 Example of Internal Torque Operation  

Steps Item Operations 

1 
Control mode 

selection  

Pn000.X = 2 (control mode selected as torque control).  

Pn400.X = 0 (the source of torque is selected as Pn410).  

Pn400.Y=2 (speed limit is Pn415 when torque control is selected).  

2 
Torque 

setting  
Pn410=0, enable servo, servo motor does not move.  

3 speed limit  Pn415 = 1000 (i.e., speed limit of 1000 rpm for torque control).  

4 Servo Enable Pn001.X=1. 

5 Torque Pn410=20, motor speed up to 1000rpm at no load.  
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adjustment 

 

Example 2.  

Table 5 - 13 Example of Internal Torque Mixing Operation  

Steps Item Operations 

1 
Control mode 

selection  

Pn000.X = 2 (control mode selected as torque control).  

Pn400.X = 3 (selection of the torque source as mixed given).  

Pn400.Y=2 (speed limit is Pn415 when torque control is selected).  

2 
Terminal 

Assignment 

Pn605.YX=0x0F (assign X5 to TOR- D).  

Pn606.YX=0x12 (assign X6 to TOR- A).  

Pn607.YX=0x13 (assign X7 as TOR- B).  

3 

Torque 

command 

source 

setting  

Pn409.X = 0 (torque command source internal torque Pn410 given).  

Pn409.Y=0 (torque command source internal torque Pn411 given).  

Pn409.Z = 0 (torque command source internal torque Pn412 given).  

Pn409.W=0 (torque command source internal torque Pn413 given).  

4 

Torque 

command 

setting  

The relevant torque values are set for internal torque Pn410, Pn411, Pn412 

and Pn413. 

5 
Speed limit 

setting  
The speed limit value Pn415 is set for the torque mode.  

6 Servo Enable Pn001.X=1 

7 Switching  

Switching torque switch signals for corresponding control.  

TOR- D regulates the direction of operation.  

TOR- A and TOR- B control the command source for internal torque (Pn409.X to 

Pn409.W).  

 

5.5 Hybrid control mode  

5.5.1 Basic settings for hybrid control mode  

The servo unit can switch between two combinations of various control methods for 

selection.  

Related Function Code  

 

Fn No. Parameter Range Default  Unit  

Pn000.X Control mode selection  

0: Position control mode  

1: Speed control mode  

2: Torque control mode  

3: Speed- position mode  

4: Torque - position mode  

5: Speed- Torque Mode 

6: Speed- position - torque 

mode 

0 -  
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Related input signals  

 

Value Symbolic Function  Instructions  
Trigge

r  
Mode 

0x0B C- SEL 
Control mode 

switching  

This signal is used for 

control mode switching 

selection  

Level  

trigge

r  

ǴPǴSǴT 

0x1A C- SEL2 
Control mode 

switching  

This signal is used for 

control mode switching 

selection  

Level  

trigge

r  

ǴPǴSǴT 

0x1B C- Ctrig  

Control mode 

switching 

confirmation  

This signal is used for 

confirmation of the control 

mode switching selection  

Along 

trigge

r  

ǴPǴSǴT 

 

In the hybrid control mode, the "C - SEL" input signal is used to switch between the 

control modes of speed mode, torque mode, and position mode.  

 

In the mixed operation mode, mode switching is controlled by the "control mode 

switching" terminal signal (C - SEL). 

P000.X 

Set value  

Control mode switching signal (C- SEL) 

High level (H)  Low Level (L)  

3 position mode  
Speed mode 

Torque mode 

 

speed mode 
4 position mode  Torque mode 

5 Torque mode Speed mode 

 

Pn000.X 

Set value  

Control mode switching signal  

C- Trig  Control mode 

C- SEL C- SEL2 

6 

0 0 

Ŕ 

Speed mode 

0 1 Position mode  

1 0 Torque mode 



 

125 

 

5.5.2 Speed/position control mode  

After setting the control mode selection signal (/C - SEL), the user selects the 

corresponding control mode via the upper unit.  

 

5.5.3 Torque/position control mode  

After setting the control mode selection signal (/C - SEL), the user selects the 

corresponding control mode via the upper unit.  

 

5.5.4 Speed/Torque Control Mode  

After setting the control mode selection signal (/C - SEL), the user selects the 

corresponding control mode via the upper unit.  

 

5.5.5 Speed/position/torque control mode  

After setting the control mode selection signal (/C - SEL, /C- SEL2, /C- Ctrig), the user 

selects the corresponding control mode via the upper unit.  
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Precautions  

 

ǻ In Speed/Position/Torque mode (Pn000.X=6), after the drive is 

powered up, the drive is in speed mode until the rising edge signal 

of the control mode confirmation signal (C - Trig) is triggered.  

5.6 Absolute encoders  

When using a multi - turn absolute encoder, an absolute value checkout system can be 

constructed with the upper unit. The absolute value checkout system eliminates the 

need to perform home return operation each time the power is turned on.  

 

Related function codes.  

Fn No. Parameter Range Default  Unit  

Pn040 
How to use the motor- side 

encoder 

0 -  Use absolute encoder as 

absolute encoder  

1 -  Using absolute encoders as 

incremental encoders  

0 -  

Pn041 

Alarm/warning option for 

absolute encoder battery under -

voltage  

0- Sets low battery voltage to 

fault  

1 -  Set low battery voltage as 

a warning  

0 -  

 

5.6.1 Connection of the absolute encoder  

In order to save the position data of the absolute encoder, a battery unit needs to be 

installed.  

When using an encoder cable with a battery box, install the battery into the battery 

box.  

Table 5- 29 Absolute Encoder Cable Connection Methods  

Absolute encoder wiring  Connection schematic  

˻
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Use of encoder cable with 

battery compartment  

 

5.6.2 Absolute encoder data reading  

There are two ways of reading the absolute value of a multi - turn encoder via a  PLC. 

ŵ Communication reading.  

Ŷ DI/DO terminal reading.  

(1) Communication to read the absolute value of multi - turn encoder  

Related Function Code  

Monitoring  Parameter Range Unit  
Address 

Un010 
Absolute encoder single - turn 

value 
0 to 2 

24
 

Encoder 

units  
0xE010 

Un011 
Absolute encoder multi - turn 

values 

- 3276 to 

32767 
rev 0xE011 

Un603 
Absolute encoder pulses (low 32 

bits)  
Uint32 

Encoder 

units  
0xE603 

Un605 
Absolute encoder pulses (high 32 

bits)  
Int32  

Encoder 

units  
0xE605 

 

(2) Input and output terminals read the absolute value of the multi - turn encoder  

The user can read the absolute position of the drive through the timing logic of the 

drive's input terminal (X) and output terminal (Y) without communication from the host 

computer. The for mat of the data to be read is as follows.  

Bit63 to Bit48  Bit47 to Bit32  Bit31 to Bit16  Bit15 to Bit0  
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Word_4 Word_3 Word_2 Word_1 

calibration value  

(Check Sum) 

Number of encoder 

turns  

Number of pulses in one revolution of the 

encoder.  

24- bit encoder: 0 to  16777216 

23- bit encoder: 0 to 8388608  

20- bit encoder: 0 to 1048576  

17- bit encoder: 0 to 131072  

Description .  

ŵ To prevent data errors, the number of turns of the encoder and the number of pulses 

in one turn are calibrated with the following  calibration formula.  

 

Check Sum=((((Word_1 + 0xA700) XOR ( Word_2 )) + 0x605A) XOR (Word_3) + 0x5A06) 

 

 

Figure 5.45 Schematic diagram of the checksum operation  

Ŷ 0xA700, 0x605A, 0x5A06 are all in hexadecimal.  

ŷ This algorithm does not carry a plus or minus sign.  

Ÿ XOR is the symbol for the iso - or operation.  

 

Absolute position values can be read using DI/DO, and the timing sequence for reading 

the relevant data is shown below.  

 

Figure 5.46 Timing diagram for rea ding absolute position using DI/DO  

 

The following table illustrates the delay in reading the absolute position using 

DI/DO. 

 Ts Tq Tr Tn Td 

Minimum 

( Min )  
2ms 2ms 

2ms 1ms 
62.5us 

Max Pn073+2ms -  

Wor d_1

0xA700

+ XOR

Wor d_2

+

0x605A

XOR

Wor d_3

+

0x5A06

ṿ
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Description of the timing when using DI/DO to read absolute positions.  

ŵ When starting to read the absolute position using DI/DO, the upper unit turns the 

position reading enable (ABS_En, 0x07) signal on.  

Ŷ After the delay time of Ts delay to confirm the level, X4/Y4 is switched from the 

original DI/DO function to ABS_R and ABS_D functions. If the X4 signal is a high level 

signal before switching, when the original function switches ABS_R function, its 

origin al function will continue to keep high level state in the driver. [ Before and 

after turning on the position reading enable (ABS_En) signal, users need to pay 

special attention to its function switching, and it is recommended that users set X4 

and Y4 to 0, i.e. do not use X4 and Y4 to multiplex with other functions. ]  

ŷ When X4 is set high at ABS_En and after Ts time delay, X4 is switched to ABS_R. If 

the upper computer sets this signal low, the drive enters the data request preparation 

phase. 

Ÿ After time Td has elapsed, the driver has prepared and placed the data on ABS_D and 

the upper unit can read it after Tr time has elapsed. After the reading is complete, 

the ABS_R signal is set high, then after time Tn, the ABS_R signal is set low, and so 

on until all bits of data have been read.  

Ź When ABS_En is set low before the upper unit has read all 64 - bit data, this data is 

finished, and when it is necessary to continue transferring absolute value position 

information, it is necessary to start again from step 1.  

For example, the encoder is a 24 - bit absolute encoder, when the absolute position 

single turn number is 1234 turns, the pulse data in one turn is 16777200, and the 

corresponding data sent is  

Bit63 to Bit48  Bit47 to Bit32  Bit31 to Bit16  Bit15 to Bit0  

Word_4 Word_3 Word_2 Word_1 

Calibration 

value 

Number of 

encoder turns  

Number of pulses in one 

revolution of the encoder  

0x5CC1 0x04D2 0x00FF 0xFFF0 

The encoder is a 24 - bit absolute encoder, when the absolute position single turn 

number is - 1234 turns, the pulse data in one turn is 16777200, the corresponding sent 

data is  

Bit63 to Bit48  Bit47 to Bit32  Bit31 to Bit16  Bit15 to Bit0  

Word_4 Word_3 Word_2 Word_1 

Calibration 

value 

Number of 

encoder turns  

Number of pulses in one 

revolution of the encoder  

 0xFB21 0x00FF 0xFFF0 

 

5.6.3 Replacing the battery  

If the battery voltage is below approx. 2.7 V, "Encoder battery alarm (Er.830)" or 

"Absolute encoder battery abnormality warning (A.930)" will be displayed . When Er. 830 

or AL.930 appears, you can first check if the battery is loose; if not, the battery is 
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under- voltage and the encoder battery needs to be replaced.  

 

Table 5 - 30 Procedure for Replacing the Absolute Encoder Battery  

Steps Item Operations 

1 
Power on ele ctric 

power 
Turn on the control power of the servo driver only  

2 
Battery 

replacement 

Battery installation on top of the encoder cable: open the battery box 

on the absolute encoder cable ŕ remove the old battery ŕ install the 

new battery ŕ close the battery box again  

Battery installation on top of the upper unit : Remove the old battery 

ŕ Install the new battery  

3 
Elimination of 

faults or alarms  

Warning AL.930 displayed on the drive panel : wait about 5s after 

replacing the battery and the warning will be removed automatically.  

The drive panel displays fault Er.830 : Replace the battery and reapply 

power to eliminate the fault.  

4 

Confirm complete 

elimination of 

the fault  

After the drive is re - powered, there is no fault display on the drive 

panel, indicating a successful battery replacement.  

 

Precautions  

 

ǻ When replacing the battery, do so with the drive powered up and the encoder 

connected properly, otherwise the absolute encoder data will be lost.  

The operation to clear the encoder multi - turn value can be performed with the 

auxiliary function Fn008, see " 7.9 Setting the absolute encoder "; it can also be 

operated in the "Control Panel" on the VCSD.exe software of the host computer.  

5.7 Maximum number of revolutions  

5.7.1 Overview  

When controlling the position of a rotating body such as a rotary table, the number of 

revolutions will always exceed the upper limit of the absolute value encoder after a 

certain period of time  because it can only rotate in one direction.  

For example, suppose the turntable in the figure below is a machine that can only move 

in one direction.  

˻
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Motor

Gear

Turntable
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Figure 5.47 Typical mechanical device  

After the number of turns already rota ted, the absolute value multi - turn position 

information will overflow.  

For this, the corresponding position control requires the use of absolute multi - turn 

upper limits for the corresponding restriction process.  

Explanation of terms  

Forward Reverse 

 

Facing the shaft end, the motor 

rotates counterclockwise (CCW)  

 

Facing the shaft end, the motor 

rotates clockwise (CW)  

 

5.7.2 Related principles  

The general multi - turn absolute encoder shows a count range of [ - 32768, +32767], as shown 

below: When the motor is in positive rotation and running for a long time, the number 

of rotations of the encoder changes to a maximum value of +32767; when the rotation 

continues, then the data overflows. When the  power is reapplied after the overflow, the 

multi - turn value is no longer appropriate for the absolute coordinate system.  

For example: in a transmission system with transmission ratio n:m=1:5 (i.e., the motor 

rotates 5 turns and the turntable rotates 1 tur n), when the multi - turn value of the 

absolute position coordinate zero position is 0 and the single turn value is 0, the 

encoder multi - turn data will overflow after the turntable rotates about 6554 turns, 

theoretically the motor rotates 32770 turns and the  turntable rotates 6554 turns, at 

this time the motor multi - turn data overflows 3 turns and the encoder multi - turn At this 

time, the motor multi - turn data overflowed by 3 turns, the encoder multi - turn feedback 

value becomes - 32766, at this time, the upper computer system operation, then the zero 

point position of the rotary table has been offset.  
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0Rotate 

data

+32767

-32768 Motor rotation 

number

Forward

 

Figure 5.48 Encoder positive revolution overflow  

When the upper limit of the number of revolutions is used, it is possible to keep the  

number of revolutions of the motor and the number of revolutions of the turntable from 

trailing in the relationship of the integer ratio.  

Still using the above example, for a drive system with a ratio of n:m = 1:5 (i.e., 5 

revolutions of the motor and 1 r evolution of the rotary table), the table coordinates 

are no longer affected by the encoder multi - turn overflow when the upper limit of 

revolutions is set to 5.  

 

Figure 5.49 Table - motor rotation relationship at multi - turn limit  

 

 

Correspondingly, the enco der multi - turn values (Un011), when the rotation turns are 

off and on are  

Pn276 is 0  Pn276 is not 0  
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0Rotate data

+32767

-32768
Motor rotation number

Forward Reverse

 

 

0

Rotate 

data

Pn276 set value

Motor rotation number

Forward

    

Reverse

 

 

5.7.3 Related function codes  

Fn No. Parameter Range Default  Unit  

Pn276 
Upper limit of the number of 

revolutions  
0 to 30,000  0 pen in  

Pn277.X 

Direction selection when the 

upper limit of rotation 

turns on  

0: Motor running direction is 

CCW (counterclockwise) 

direction  

1: Motor running direction is 

CW (clockwise) direction  

0 -  

 

The direction selection when the upper limit of rotation turns on is mainly to set the 

initial multi - turn zero position value. It is set according to the actual direction of 

motor operation and is based on the following.  

 

Facing the shaft end, the motor 

rotates counterclockwise (CCW)  

 

Facing the shaft end, the motor 

rotates clockwise (CW)  

Pn277.X=0 Pn277.X=1 

 

5.7.4 Steps for use  

Step 1: Set the correct upper limit for the number of rotations (Pn276) according to 

the actual machine conditions .  

Step 2: Set the direction selection (Pn277.X) when the upper limit of rotational turns 

is turned on.  

Step 3: Use the auxiliary function Fn006 or the upper unit to clear the multi - turn 

value of the absolute encoder.  

 

Precautions  
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ǻ This function is only valid when using absolute encoders.  

ǻ Set the direction of rotation of the motor correctly, and make sure that the 

actual direction of motor operation is the same as the direction set for the motor, 

otherwise the ER.840 alarm will be generated.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

˻
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Chapter 6 Adjustment  
 

6.1 Pre - adjustment considerations  

6.1.1 Adjustment type  

Tuning is a function that optimizes responsiveness by adjusting the servo gain of the 

servo unit.  

The servo gain is set by a combination of several parameters (velocity loop gain, position 

loop gain, filter, friction compensation, rotational inertia ratio, etc.), which affect 

each other, so the setting must take into account the balance between the ind ividual 

parameter settings.  

The factory setting of the servo gain is a stable setting. Please use various adjustment 

functions to further improve the responsiveness according to the state of the user's 

machinery.  

Adjustment types include adjustment - free fu nction, inertia recognition, gain adjustment, 

filter adjustment, friction compensation, A - type vibration suppression control, low 

frequency vibration suppression, Easy FFT, etc.  

6.1.2 Safety precautions during adjustment  

When making adjustments, the servo unit protection function shown below should be set 

to a more appropriate value.  

(1) Overtravel setting  

For details on overtravel settings, refer to "5.1.7 Overtrav el Settings" .  

(2) Torque limitation  

The torque limiting function is a function that calculates the torque required for 

machine operation and limits the output torque so that it does not exceed that value. 

It can reduce the shock in case of a malfunction su ch as a disturbance or collision of 

the machine. If the torque is set lower than the value required for operation, 

overshoot or vibration may occur. See "5.1.12 Torque Limiting" for details.  

(3) Position deviation threshold  

The excessive position deviation  alarm is an effective protection function when using 

the servo unit for position control. If the motor movement does not match the command, 

an abnormal condition can be detected and the motor can be stopped by setting an 

appropriate alarm value for excess ive position deviation.  

The position deviation is the difference between the position command value and the 

actual position, as detailed in function codes Pn264 and Pn266.  

The position deviation can be expressed as the following equation for the position 

l oop gain (Pn101) versus motor speed.  
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Motor speed(rpm)

=
60

Pn206

Pn101

Position 

deviationľInstruction 

unitĿ Pn204

Encoder resolution
xx

 

When the acceleration or deceleration of the position command exceeds the tracking 

capability of the motor, the following hysteresis will become larger, and thus the 

position deviation will not satisfy the above relationship. Please reduce the 

acceleration and deceleration of the position command to the value that the motor can 

track, or increase the value of the excessive position deviation alarm.  

(4) Excessive position deviation alarm value  at servo ON  

If the servo is set to ON when the position deviation is accumulated, the motor will 

return to the original position in order to make the position deviation "0", which may 

cause danger. To avoid this, set an alarm value for excessive position deviation when 

the servo is ON to limit the movement.  

(5) Vibration detection function  

Please set the appropriate value for the vibration detection function via " Online 

vibration monitoring (Fn402) ".  

 

6.2 Adjustment - free function  

6.2.1 Introduction to the adjustment - free function  

The adjustment- free function is a function that allows stable response to be obtained 

by automatic adjustment regardless of the type of machinery and load fluctuations.  

Related function codes.  

Fn No. Parameter Range Default  Unit  

Pn175.X Adjustment- free switch  

0: Adjustment - free 

function is disabled  

1: Adjustment - free 

function is effective  

1 -  

Pn175.Y 
Speed control method in 

adjustment- free  

0: for speed control  

1: For speed control 

and use of the upper 

unit as position 

control  

0 -  

Pn175.Z 
Adjustment- free 

rigidity value  
0 to 9  0 -  

Pn175.W 
Adjustment- free load 

inertia  

0: Small load inertia  

1: Inertia of the load  

2: High load inertia  

0 -  

The adjustment- free rigidity values correspond to the following bandwidths.  
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Value of adjustment - free 

rigidity (Pn175.Z)  
Description  

0 Response: Low 

1 
 

2 

3 

4 

5 

6 

7 

8 

9 Response: High 

6.2.2 Parameters when the adjustment - free function becomes ineffective  

With the adjustment - free function active (Pn175.X=1), the following parameters become 

invalid.  

Item Function  Fn NO. 

Gain (electronics)  

Moment of inertia 

(mechanics) 
Pn100 

2nd speed loop gain  Pn105 

2nd velocity loop 

integration time  
Pn106 

2nd position loop gain  Pn107 

2nd torque command filtering 

time 
Pn108 

Smart Applications  

Friction compensation 

function  
Pn150.W 

Type A vibration suppression 

option  
Pn140.X 

Two sets of 

parameter selection 

switches  

Gain Switching  Pn110.X 

6.2.3 Adjustment - free function operation procedure  

Steps Description  

1 
Adjustment- free function on  

Pn175.X=1. 

2 
Adjustment- free value setting Pn175.Z  

To improve responsiveness, adjust the value of Pn175.Z to be 
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larger. To suppress vibration, adjust the value of Pn175.Z to a 

smaller value.  

Value of adjustment -

free rigidity 

(Pn175.Z) 

Description  

0 Response: Low 

1  

2 

3 

4 

5 

6 

7 

8 

9 Response: High 

 

 

 

Precautions  

 

ǻ The adjustment - free control function is valid for position 

control and speed control, but not for torque control.  

ǻ The motor may vibrate when used in excess of the allowable load 

inertia of the motor. In this case, turn down the no - adjustment load 

value (Pn175.W).  

ǻ During operation, perform this function in a state where an 

emergency stop is always possible to ensure safety.  

 

6.3 Intelligent settings  

6.3.1 Summary of intelligent settings  

Intelligent setting is a function that automatically adjusts the servo drive according 

to the mechanical characteristics when performing automatic operation (reciprocating 

motion of forward + reverse) within the set motion range.  

The Smart Set function is enabled in two ways.  

 ̧ Activation by panel operation (intelligent adjustment with and without 

command input).  

 ̧ Start of the host computer commissioning software.  

 

(1) Advanced auto tuning without command input type  

The following items will be adjusted when the no command input type advanced automatic 

˻
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adjustment function is on.  

 ̧ Rotational inertia ratio  

 ̧ Gain adjustment (speed loop gain, position loop gain, etc.)  

 ̧ Filter adjustment (torque command filter, notch filter)  

 ̧ Friction compensation  

 ̧ Type A vibration suppression control  

 ̧ Vibration suppression  

 

(2) Command input type advanced auto tuning  

When the intelligent adjustment function with command input is on, the following items 

will be adjusted.  

 ̧ Gain adjustment (speed loop gain, position loop gain, etc.)  

 ̧ Filter adjustment (torque command filter, notch filter)  

 ̧ Friction compensation  

 ̧ Type A vibration suppression control  

 ̧ Vibration suppression  

 

Precautions  

 

 ̧ There is commanded intelligent setting to start 

adjustment with the current speed loop gain (Pn101) as the 

reference. If vibration occurs at the beginning of the 

adjustment, correct adjustment will not be possible. In this 

case, reduce the speed loop gain (Pn101) until the vibration 

is small, and then make the adjustme nt again.  

 

 

6.3.2 Smart setting operation procedure  

(1) Pre - implementation recognition matters  

Be sure to check the following settings before executing the smart setting. If the 

settings are not set correctly, the function will not be executed during operation.  

 ̧ No overtravel has occurred.  

 ̧ Non- torque control.  

 ̧ Gain switching selector switch for manual gain switching (Pn110.X = 0) 

and for gain 1.  

 ̧ No alarms or warnings have occurred.  

 ̧ The adjustment- free control function is disabled (Pn175.X = 0).  

 

Precautions  

˻
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 ̧ When the speed control state performs no - command intelligent 

setting, it will automatically switch to position control to 

perform adjustment. Return to speed control when adjustment is 

complete.  

 ̧ Intelligent setting with command cannot be exe cuted in the 

torque control state.  

 ̧ The command pulse input multiplier switching function 

becomes disabled during the execution of the setting only.  

 

(2) Examples of adjustments that could not be performed or failed  

Intelligent settings will not be executed properly in the following cases.  

 ̧Motor is in position control during power - on (in servo ON) (when there is 

commanded intelligent setting)  

 ̧When the mechanical system can only operate in one direction  

 ̧Narrower range of motion, when under 0.5 turns  

 ̧When the rotational inertia varies within the set operating range  

 ̧When the dynamic friction of the machinery is high  

 ̧When the rigidity of the machine is low and vibration occurs during 

positioning movements  

 ̧When speed feedforward is input  

 ̧Smaller positionin g completion signal threshold (Pn262)  

 

Precautions  

 

 ̧ If the no command intelligent adjustment of variable 

inertia load fails, please change the adjustment mode and use 

the one - touch adjustment or adjustment - free function.  

 ̧ For smart adjustment, set "Electronic gear ratio 

(Pn204/Pn206)" and "Positioning completion range (Pn262)", set 

to the value for the test run, otherwise the adjustment may fail 

or the adjustment result may not match the result of the test 

run.  

 

6.4 One- touch tuning  

One- touch tunin g is a method of inputting a speed command or position command from the 

upper unit and manually making adjustments while running. By adjusting one or two values 

with the bandwidth setting, the relevant servo gain setting is automatically adjusted.  

The one- touch tuner makes adjustments to the following items.  

 ̧ Gain adjustment (velocity loop gain, position loop gain, etc.).  

 ̧ Filter adjustment (torque command filter, notch filter).  

 ̧ Friction compensation.  

 ̧ Type A vibration suppression control.  

˻

˻
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If you cannot obtain satisfactory response characteristics by intelligent setting, use 

one- touch tuning. If you want to further fine - tune the gain of each servo after the one -

touch tuning, refer to "Manual tuning function" to perform manual tuning.  

 

If the setting is no t correct, "NO - OP" will be displayed in the operation and the function 

cannot be executed. Before performing the bandwidth setting, be sure to check the 

following settings.  

 ̧ Adjustment- free function selected as disabled (Pn175.X=0)  

 ̧ When tuning is performed via speed control, the tuning mode is set to 

0 or 1  

 

One- touch tuning is turned on by:  

 ̧ Keypad panel " One- touch tuning (Fn303) ".  

 ̧ "One- touch tuning" of the host computer.  

 

Precautions  

 

ǻ Set the rotational inertia ratio (Pn100) correctly before performing 

one- touch tuning.  

 

 

6.5 Function adjustment  

To adjust the servo gain, adjust the relevant gain parameters of the Servo Drive one by 

one based on an understanding of the Servo Drive's composition and characteristics. In 

most cases, if there is a large change in one parameter, the other gain parameters must 

be adjusted again. To confirm the response characteristics, prepare the relevant 

monitoring waveforms with the relevant debugging to ol.  

 

The Servo Drive consists of a position, velocity, and current loop, and the more inward 

˻
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the loop, the more the response characteristics need to be improved. Failure to observe 

this principle may result in poor responsiveness or vibration.  

Since the c urrent loop ensures adequate responsiveness, the customer does not have to 

make adjustments to the relevant parameters.  

By manually adjusting the servo gain of the set servo unit, the response characteristics 

of the servo unit can be improved. For example,  in position control, the positioning 

time can be shortened.  

Please use manual adjustment in the following situations.  

 ̧ When automatic adjustments cannot be successfully carried out.  

 ̧ When there is a greater need to increase the servo gain than the result 

of  automatic adjustment.  

 ̧ When the customer wants to determine the servo gain to inertia ratio by 

himself/herself.  

 

Precautions  

 

 ̧ It is recommended that tuning be performed from the 

factory - set state of each parameter of the Servo Drive gain.  

 ̧ Vibration may occur when adjusting the Servo Drive gain. 

It is recommended to turn on the alarm parameter setting for 

detecting vibration to be active (Pn185.X=1).  

 

6.5.1 Gain adjustment  

Example of adjustment steps  

Steps Description  

1 
Adjust the torque command filter time parameter (Pn104) and set it to no 

vibration.  

2 

Increase the speed loop gain (Pn101) as much as possible to the extent 

that the machinery does not vibrate, while decreasing the speed loop 

integration time parameter (Pn102).  

3 
Repeat steps 1 and 2 to  reduce the already changed value by 10% to 20% 

amplitude.  

4 
For position control, the position loop gain (Pn103) is increased to the 

extent that the machinery does not vibrate.  

 

 

Precautions  

 

ǻ When adjusting the Servo Drive gain, if one parameter is changed, 

the other parameters need to be readjusted as well. Please do not 

make a large change to a parameter alone. Please use the amplitude 

of about 5% as a general standard to fine - tune each serv o gain 

parameter.  

˻

˻
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ǻ For the procedure to change the servo parameters, observe the 

following.  

When response needs to be improved .  

ŵ Reduction of the torque command filter time parameter (Pn104).  

Ŷ Increasing the velocity loop gain (Pn101).  

(iii) Decrease the velocity loop integration time parameter (Pn102).  

Ÿ Increase the position loop gain (Pn103).  

When reducing the response, prevent vibration and overshoot when .  

ŵ Increasing the torque command filter time parameter (Pn104).  

(ii) Reduce the speed loop gai n (Pn101).  

(iii) Increase the velocity loop integration time parameter (Pn102).  

Ÿ Reduce the position loop gain (Pn103).  

 

(1) Position ring proportional gain adjustment  

The response of the servo system is determined by the position loop gain. When the 

position loop gain is set to a higher value, the response speed will increase and the 

time required for positioning will be reduced. In general, the position loop gain cannot 

be increased beyond the inherent vibration number of the mechanical system. There fore, 

to set the position loop gain to a larger value, you need to increase the machine rigidity 

and increase the inherent vibration number of the machine.  

 

Fn No. Parameter Range Default  Unit  

Pn103 
Position loop proportional 

gain 
1.0 to 2000.0  40.0 1/s  

 

Precautions  

 

ǻ The position loop proportional gain (Pn103) must not be set too 

large during motor operation, otherwise an overcurrent alarm may occur 

when the machinery is running at high speed. In this case, fault 

detection of excessive position deviation will become more difficult, 

and as a criterion for the setting value, refer to the following 

conditions.  

c

p

F

K
Position deviation fault is too large threshold Pn264= x (1.2~2.0)

 

where. 

cF
: Maximum frequency of position command pulses (pulse/s).  

pK
: Position loop gain (1/s).  

1.2 to 2.0: Safety factor (protection against frequent excessive 

position deviations).  

ǻ When using the position command filter, the transition bias will 

increase depending on the filter time parameter. The setting value 

should take into account the stacking of the filter signal.  

˻
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(2) Adjustment of speed loop proportional gain and speed loop integration time 

parameter 

 

The velocity loop proportional gain (Kp) is the parameter that determines the 

responsiveness of the velocity loop. Since a low responsiveness of the velocity loop 

becomes a delay element of the outer position loop, overshoot or vibration of the velocity 

command can occur. For this reason, the higher the setting value, the more stable the 

servo system and  the better the responsiveness, within the range that the mechanical 

system does not vibrate.  

 

Fn No. Parameter Range Default  Unit  

Pn101 
Speed loop proportional 

gain 
1.0 to 2000.0  40.0 Hz 

 

In order to  respond to even small inputs, the velocity loop contains an integral element. 

Since this integral element is a delay element for the servo system, when the time 

parameter is set too large, overshoot occurs or the positioning time is prolonged, making 

the responsiveness worse.  

Fn No. Parameter Range Default  Unit  

Pn102 
Velocity loop integration 

time constant  
0.15 to 512  20.0 ms 

 

 ³
1

( 1 +
P

I
K

K+

-

Speed command

Speed feedback

)

 

(3) Torque command filte  

 

The torque command filter is serially configured with a primary delay filter, a 

secondary delay filter and a Notch filter , each playing its own role  
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Precautions  

 

 ̧ Torque command second- order filters are not valid at Pn401 = 

5000 Hz and are valid at Pn401 < 5000 Hz. 

 ̧ The 3rd notch filter is not valid at Pn159=5000Hz and is 

valid at Pn159<5000Hz.  

 ̧ The 4th notch filter is not effective at Pn15C = 5000 Hz and 

is effective at Pn15C < 5000 Hz.  

 

Low- pass filter  

If mechanical vibration may be caused by the Servo Drive, it is possible to eliminate 

the vibration by parameterizing the torque command filtering time.  

The smaller the value the more responsive control is possible, but subject to mechanical 

conditions.  

Fn No. Parameter Range Default  Unit  

Pn104 
Torque command filter 

time constant  
0.00 to 655.35  1.00 ms 

Pn401 

Torque command second-

order low - pass filter 

cutoff frequency  

100 to 5000  5000 Hz 

Pn402 
Torque command second-

order low - pass filter Q  
0.50 to 1.00  1.00 ms 

 

Precautions  

 

 ̧ Torque command second- order filters are not valid at Pn401 = 

5000 Hz and are valid at Pn401 < 5000 Hz.  

 ̧ The 3rd notch filter is not valid at Pn159=5000Hz and is 

valid at Pn159<5000Hz.  

 ̧ The 4th notch filter is not effective at Pn15C = 5000 Hz and 

is effective at Pn15C < 500 0 Hz.  

 

Example 1: For the torque command filter time Pn104 = 5ms, the cut - off frequency of 

the corresponding low - pass filter is 1256Hz, and the corresponding amplitude - frequency 

˻

˻
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characteristics of the filter are shown below: at 1256Hz, the amplitude decays - 3DB. 

 

Precautions  

 

ǻ The above low- pass filter frequency characteristics are obtained 

from theoretical model calculations and simulations, and there are 

some differences with the actual characteristics.  

 

Example 2: The decay in amplitude diminishes as the Q value gradually increases for 

the cutoff frequency Pn402 = 1256 Hz of the torque command 2nd order filter.  

 

Precautions  

 

ǻ The above filter frequency characteristics are obtained from 

theoretical model calculations and simulations, and there are some 

differences with the actual characteristics.  

˻

˻

Q=0.1 
Q=0.5 

Q=1.0 
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Example 3: The cut - off frequency of the torque command 1st order low - pass filter is 

1256 Hz and the cut - off frequency of the torque command 2nd order filter is Pn402 = 

1256 Hz with Q = 1.0 The filter frequency characteristics are shown below.  

 

Precautions  

 

ǻ The above filter frequency characteristics are obtained from 

theoretical model calculations and simulations, and there are some 

differences with the actual characteristics.  

Notch filter  

A notch filter is a filter used to remove a specific vibration frequency component caused 

by resonance of a ball screw shaft, etc. The gain curve is shown in the figure below, 

and the specific frequency (hereinafter called the trap frequency) has a notch shape. 

This feature enables the elimination or reduction of freq uency components near the trap 

frequency. The notch filter is set by three parameters: the notch filter frequency, the 

notch filter Q value, and the notch filter depth.  

 

˻

 

First- order low-

pass filter 

Second- order 

low- pass filter 
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The notch filter Q and the notch filter depth D are described below.  

 

Notch filter Q 

The notch filter Q value is the set value that determines the width of the notch filter 

at a certain notch filter frequency. The width of the trap varies depending on the notch 

filter Q value.  

The smaller the Q of the notch filter, the wider the depressi on and the wider the width 

of the filter frequency.  

Example: notch filter center frequency 1500Hz, trap depth D = 0, in the notch filter 

depth value (D) at different setting values amplitude attenuation effect graph.  

 

 

 

 

Precautions  

 

ǻ The above notch filter frequency characteristics are obtained from 

theoretical model calculations and simulations, and there are some 

differences with the actual characteristics.  

Notch filter depth  

The notch filter depth is the depth of depression (amplitude) that varies depending on 

the trap depth setting at a certain defined notch center frequency, depending on the 

notch filter depth (D).  

 

˻

Q=0.1 Q=0.5 
Q=1.0 
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The smaller the notch filter depth value (D), the deeper the depression, the better the 

vibration s uppression control effect, but too small will increase the vibration.  

Example: notch filter center trap frequency 1500Hz, notch filter width Q = 0.7, in the 

notch filter depth value (D) at different setting values amplitude attenuation effect 

graph.  

 

 

Precautions  

 

ǻ The above notch filter frequency characteristics are obtained 

from theoretical model calculations and simulations, and there are 

some differences with the actual characteristics.  

 

Related function code  

Fn No. Parameter Range Default  Unit  

Pn153 
Notch filter 1 

frequency 
50 to 5000  5000 Hz 

Pn154 Notch filter 1Q value  0.50 to 10.00  7.00 -  

Pn155 Notch filter 1 depth  0.000 to 1.000  0.00 -  

Pn156 
Notch filter 2 

frequency 
50 to 5000  5000 Hz 

Pn157 Notch filter 2Q value  0.50 to 10.00  7.00 -  

Pn158 Notch filter 2 depth  0.000 to 1.000  0.00 -  

Pn159 
Notch filter 3 

frequency 
50 to 5000  5000 Hz 

Pn15A Notch filter 3Q value  0.50 to 10.00  7.00 -  

˻

 

D=0.3 

D=0.5 

D=0.7 

D=1.0 

Notch filter not 

valid 
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Pn15B Notch filter 3 depth  0.000 to 1.000  0.00 -  

Pn15C 
Notch filter 4 

frequency 
50 to 5000  5000 Hz 

Pn15D Notch filter 4Q value  0.50 to 10.00  7.00 -  

Pn15E Notch filter 4 depth  0.000 to 1.000  0.00 -  

6.5.2 Gain switching  

The gain switching function includes "Manual Gain Switching" which uses an external input 

signal and "Auto Gain Switching" which switches automatically.  

By using the gain switching function, you can increase gain and shorten positioning time 

during positioning, and decrease gain and suppress vibration when the motor is stopped.  

Fn No. Parameter Range Default  Unit  

Pn110.X 
Gain Toggle Selector 

Switch 

0: Manual switching  

1: Automatic switching  
0 -  

Pn110.Y 

Position control gain 

auto switching 

condition  

0: Positioning completion 

signal ON 

1: Positioning completion 

signal OFF 

2: Positioning proximity 

signal ON 

3: Positioning proximity 

signal OFF 

4: Position command 

filtered to 0 and pulse 

input OFF 

5: Position command pulse 

input ON 

0 -  

Pn112 
Gain switching 

transition time1  
0 to 65535  0 ms 

Pn113 
Gain switching 

transition time 2  
0 to 65535  0 ms 

Pn114 
Gain switching wait 

time 1  
0 to 65535 0 ms 

Pn115 
Gain switching wait 

time 2  
0 to 65535  0 ms 

 

Switched gain combinations  

Parameter Gain 1 Gain 2 

Speed loop proportional gain  Pn101 Pn105 

Velocity loop integration time Pn102 Pn106 
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constant  

Position loop proportional gain  Pn103 Pn107 

Torque command filtering time  Pn104 Pn108 

Model tracking control gain  Pn241 Pn246 

Model tracking control gain 

attenuation coefficient  
Pn242 Pn247 

 

 

 

 

Precautions  

 

ǻ The gain switching of Model Tracking Control Gain and Model 

Tracking Control Attenuation Coefficient is only available for 

"Manual Gain Switching".  

ǻ The gain switching of model tracking control gain and model 

tracking control attenuation coefficient is o nly effective when the 

drive is not commanded and the motor is stopped.  

 

Gain switching method.  

 ̧ Manual switching.  

 ̧ Automatic switching.  

For manual switching, you need to configure external input signal to control gain 

switching, and for automatic switching, you need to set the switching conditions and 

judge whether to switch according to the conditions.  

(1) Manual switching  

Related input signals  

Value Symbolic Function  Instructions  Trigger  Mode 

0x0E /G- SEL 
Gain 

Switching  

This signal is used to 

switch the selection of the 

two gain bands for the speed 

and position modes.  

Invalid: switch to gain 1.  

Valid: switch to gain 2.  

Level  

trigger  
ǴPǴSǴT 

 

(2) Automatic switching  

The "Auto switching gain" is only valid for position control, and the switching 

condition is executed by the following settings.  

Parameters 
Toggle 

condition  
Switching gain  Switching wait time  Switching time  

Pn110.Y setting Condition A Gain 1 ŕ Gain 2 Waiting time 1 Switching 

˻



 

152 

 

corresponds to 

switching 

condition A  

holds ( Pn114) transition 

time 1 

(Pn112) 

Condition A does 

not hold  
Gain 2 ŕ Gain 1 

Waiting time 2 

( Pn115) 

Switching 

transition 

time 2 

(Pn113) 

 

Example: In the automatic gain switching mode with the position completion signal (/COIN) 

ON, assume that the gain is switched from the position loop gain Pn103 to the second 

position loop gain Pn107. The /COIN signal of the switching condition is ON, and after 

waiting for the waiting time Pn114 from the time when the switching condition is 

est ablished, the gain is changed linearly from Pn103 to Pn107 during the switching time 

Pn112. 
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Position loop 

gain

Pn103

 

/COIN

Switching condition A 
is established

Waiting 

times

Pn113

Transition 

time

Pn111

Second position 

loop gain

Pn107

 

ON OFF

 

6.5.3 Speed feedforward  

Speed feedforward is a function that performs feedforward compensation to reduce 

positioning time during position control.  

 

 

Related function codes.  

Fn No. Parameter Range Default  Unit  

Pn121 Speed feedforward gain  0 to 100  0 % 

Pn122 
Speed feed- forward 

filtering time  
0 to 64.00  0.00 ms 

When the speed feedforward gain is turned on, an increase in the value of the speed 

feedforward gain improves the amount of speed following error when the speed control 

command changes smoothly; if the speed control command does not change smoothly, a 

decrease in the value of the gain reduces the operating vibration phenomeno n of the 

mechanism. When the speed feedforward gain Pn121 is close to 100%, the more complete 

the precompensation is, the smaller the dynamic tracking error becomes.  
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Precautions  

 

ǻ The speed feedforward gain setting is too large and may cause the 

unit to vibrate, so set the value to 80% or less.  

ǻ When the speed feed forward gain Pn121 is set to 0%, the speed feed 

forward function is disabled.  

6.5.4 Torque feedforward  

Position control mode, using internal torque feedforward, can improve the torque 

command response and reduce the position deviation at fixed acceleration and 

deceleration; speed control mode, using torque feedforward, can improve the torque 

command response and reduce the speed deviation at fixed speed.  

 

Related function codes.  

Fn No. Parameter Range Default  Unit  

Pn123 Torque feedforward gain  0 to 100  0 % 

Pn124 
Torque feed- forward filtering 

time 
0 to 64.00  0.00 ms 

 

Precautions  

 

ǻ When the torque feedforward gain Pn123 is set to 0%, the torque 

feedforward function is disabled.  

 

 

 

˻

 

˻
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6.5.4 PI/P switching  

PI- P control can be switched when the control mode is speed control or position control, 

and in mixed control mode, it is only effect ive when switching to speed mode and position 

mode.PI- P switching can be switched with the manual PI - P control signal (/P - CON) via the 

switching signal, and becomes P control when the /P - CON signal is set to ON. The 

conditions for automatic switching can a lso be selected with the parametric speed loop 

PI- P switching condition selection switch Pn10B.  

(1) Manual PI - P control  

a) Configuration of manual PI- P control  

Related input signals  

Valu

e 
Symbolic Function  Instructions  

Trigg

er 
Mode 

0x05 P- CON 

Speed loop 

PI<- >P 

switch over  

This signal is used to switch 

the PI (proportional/integral) 

regulator of the drive speed 

loop with the P (proportional) 

regulator.  

Invalid: becomes a PI 

controller 

(proportional/integral).  

Valid: becomes P controller 

(proportional).  

Level  

trigg

er 

ǴPǴSǴT 

 

(2) Automatic switching  

Automatic PI - P switching is performed by setting the switching conditions via Pn131 

and setting the switching condition values via Pn10C to Pn10F. By setting the 

switching conditions and condition values appropriately, overshoot during acceleration 

and deceleration can be suppressed and the stabilization time can be shortened.  

 

Unswitched PI adjustment effect Automatic switching PI - P condition effect  

 

Fn No. Parameter Range 
Defaul

t  
Unit  

 



 

156 

 

Pn130.X 

Speed loop PI - P 

switching condition 

selector switch  

0: Conditional on internal 

torque command 

1: Conditional on speed 

command 

2: Conditioned on 

acceleration  

3: Conditioned on position 

deviation pulses  

4: No mode switch function  

0 -  

Pn132 

Speed loop PI - P 

switching condition 

(torque command) 

0 to 800  200 % 

Pn133 

Speed loop PI - P 

switching condition 

(speed command) 

0 to 10,000  0 rpm 

Pn134 

Velocity loop PI - P 

switching condition 

(acceleration)  

0 to 30,000  0 

rpm/s 

Pn135 

Speed loop PI - P 

switching condition 

(position deviation)  

0 to 10,000  0 

comma

nd 

unit  

Switching commissioning of the mode switch as torque command  

When the switching condition of the mode switch is used as the torque command 

(default), the torque command exceeds the torque  set in Pn132 and the speed loop will 

switch to P control, see Figure 6.8. The factory torque command value is set to 200%.  
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Mode switch switching condition as speed command  

When the switching condition of the mode switch is used as the speed command, the  

speed loop will switch to P control when the speed command exceeds the speed set in 

Pn133. 

 

Mode switch switching condition as acceleration command  

When the switching condition of the mode switch is acceleration, the speed loop will 

switch to P control w hen the speed command exceeds the acceleration set in Pn134.  

 

 
Speed Command

Feedback

Time

Acceleration

Acceleration

Time

Pn134

-Pn134

  PI     P                  PI                    P       PI

0

 

Switching condition of the mode switch as position deviation  

If the position deviation exceeds the value set in Pn135 when the switching condition 

of the mode switch  is position deviation, the speed loop will switch to P control. It 

should be noted that this setting is only valid for position control.  
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6.5.5 Friction compensation  

The friction compensation function is a function that compensates for viscous friction 

variations and fixed load variations.  

The friction compensation function automatically adjusts the auxiliary functions with.  

 ̧ Intelligent adjustment without command input (Fn201) .  

 ̧ Intelligent adjustment with  command input (Fn202).  

 ̧ One- touch tuning (Fn303) .  

The following description addresses the manual adjustment of the friction compensation 

parameters.  

 

(1) Related function codes  

 

Fn No. Parameter Range Default  Unit  

Pn150.W 
Friction  compensation 

function enabled  

0: No friction 

compensation function is 

used 

1: Use the friction 

compensation function  

1 -  

Pn161 Friction compensation gain  10 to 1000  100 % 

Pn162 
2nd friction compensation 

gain 
10 to 1000  100 % 
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Pn163 
Friction compensation  

factor  
0 to 100  0 

% 

Pn164 
Friction compensation 

frequency correction  
1.0 to 1000.0  0 Hz 

Pn165 
Friction compensation gain 

correction  
0 to 1000  100 % 

 

Precautions  

 

ǻ When using the friction compensation function, set the rotational 

inertia ratio (Pn100) as correctly as possible. If the rotational 

inertia ratio is set incorrectly, vibration may be caused.  

 

(2) Friction compensation function operation procedure  

Steps Item Operations 

1 

Related 

parameter 

settings  

Pn161 = 100 (friction compensation gain of 100%).  

Pn162 = 100 (2nd friction compensation gain is 100%)  

Pn163 = 0 (friction compensation factor of 0, no compensation).  

Pn164 = 0 (friction compensation frequency corrected to 0 Hz).  

Pn165 = 100 (friction compensation gain corrected to 100%).  

Note: Make sure Pn164 and Pn165 are always at the factory 

settings.  

2 

Friction 

compensation 

factor 

adjustment  

Pn163: Friction compensation factor  

During the operation of the equipment, the position deviation 

is monitored dynamically and in time by means of the upper 

computer software oscilloscope. At the same time, the size of 

the friction compensation coefficient (Pn163) is gradually 

changed to check whether the change in the friction compensation 

coefficient (Pn163) has improved the actual position devi ation.  

3 

Friction 

compensation 

gain 

adjustment  

Pn161: Friction compensation gain  

If adjusting the friction compensation coefficient (Pn163) is 

not effective, adjust the friction compensation gain (Pn161), 

and after adjusting the friction compensation gain  (Pn161), 

return to step 2 for adjustment of the compensation coefficient 

(Pn163).  

Repeat steps 2 and 3.  

4 

Comparison 

of 

adjustment 

effects  

The following diagram shows the effect before and after the 

adjustment.  

˻
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 The effect of friction on 

response

Low friction

High friction

Position deviation

Pulse command speed Pulse command speed

Position deviation

Increased responsiveness 

by adding friction 

compensation

Before friction compensation After friction compensation  

 

Precautions  

 

ǻ The higher the setting of the friction compensation gain (Pn161), 

the better the responsiveness to external disturbances, but too large a 

setting  

Vibrations are easily generated.  

ǻ The higher the setting value of friction compensation coefficient 

(Pn63), the better the effect, but too high a setting value is prone to 

vibration.  

Recommended users are set at 90% or less.  

 

6.5.6 Low frequency vibration suppression  

If the system is not  sufficiently rigid during servo system operation, the mechanical 

drive end will continue to oscillate even after the motor body has come to a near 

standstill at the end of the positioning command, and the low frequency vibration 

suppression function is us ed to slow down the oscillation of the mechanical drive end.  

The low frequency vibration suppression range is 1.0 Hz to 100.0 Hz.  

The following description addresses the manual adjustment of the friction compensation 

parameters.  

 

Workplatform

Motor

Ends

 

 

˻
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Related function codes  

Fn No. Parameter Range 
Defaul

t  
Unit  

Pn232 

Low frequency vibration 

detection sensitivity  

(Positioning completion 

signal threshold)  

0.1 to 300.0  40.0 % 

Pn233 
Low frequency vibration 

suppression 1 frequency A  
1.0 to 250.0  50.0 0.1Hz 

Pn234 
Low Frequency Vibration 

Suppression 1 Frequency B  
1.0 to 250.0  70.0 0.1Hz 

Pn235 
Low Frequency Vibration 

Suppression 2 Frequency 
1.0 to 200.0  80.0 0.1Hz 

Pn236 
Low frequency vibration 

suppression 2 complement 
10 to 1000  100 % 

 

Precautions  

 

ǻ Vibration detection value = Pn232 ¦ Pn262, the smaller the 

threshold setting for low frequency vibration detection, the easier 

it is to detect vibration.  

 

Friction compensation function operation procedure  

Steps Item Operations 

1 

Detection of 

vibration  

frequency 

The real - time position deviation values are monitored using 

the upper digital oscilloscope, and the corresponding 

frequencies are acquired for the position deviations acquired 

by the monitoring.  

 

 

Command 

speed

Position deviation

Calculate the vibration 

frequency

 

2 
Parameter 

Settings  

Pn235: low frequency vibration suppression 2 frequency (Pn235)  

Set the vibration frequency obtained in step 1 to Pn235.  

3 

Comparison 

of 

adjustment 

After the suppression frequency set in step 2, check whether 

the suppression effect is as expected,  and fine - tune the 

corresponding suppression frequency near the set suppression 

˻
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effects  frequency until the desired effect is achieved.  

 

Position 

deviation

No low frequency suppression

After low frequency suppression

Time  

 

 

  



 

163 

 

Chapter 7 Auxiliary functions  
 

7.1 List of Auxiliary Functions  

The auxiliary functions are displayed as numbers beginning with Fn for servo motor trial 

operation, adjustment, information inquiry and other  related functions.  

Fn No. Function description  Reference 

chapter  Fn000 Historical fault information search  7.2 

Fn001 Clear alarm records ¥ 7.3 

Fn002 Software Reset (Soft ReSet)  7.4 

Fn003 User parameters restored to defaults  7.5 

Fn005 JOG operation  7.6 

Fn006 Program JOG operation  7.7 

Fn007 Motor parameter writing  7.8 

Fn008 Setting (initialization) of the absolute encoder and 

reset of the encoder alarm  

7.9 

Fn010 Disable parameter writing  7.10 

Fn011 Display of motor model information  7.11 

Fn012 Display software version information (MCU and FPGA)  7.12 

Fn01E Display of Servo Drive model information  7.13 

Fn080 Motor pole position identification  7.14 

Fn200 Turningless function  7.15 

Fn201 No command input type advanced adjustment  7.16 

Fn202 Advanced adjustment with command input type  7.17 

Fn203 Trouble clearing  7.18 

Fn204 Type A vibration suppression control function  7.19 

Fn300 Forced output of terminal signals  7.20 

Fn301 Position command counter cleared  7.21 

Fn302 Zeroing of the encoder  feedback position counter  7.22 

Fn303 One- touch tuning function  7.23 

Fn304 Home return zero setting  7.24 

Fn305 Soft limit setting  7.25 

Fn400 Encoder over- temperature alarm threshold setting  7.26 

Fn401 Easy FFT 7.27 

Fn402 Online monitoring of vibrations  7.28 
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7.2 Historical fault information search (Fn000)  
The Servo Drive has a fault traceability display that can retroactively display up to 

ten alarms that have been generated.  

The traceability contains.  

ŵ The code when alarms.  

Ŷ The time when alarm s.  

The time when an alarm occurs is measured in 100ms units for the duration of time after 

the control power is turned on. If it is operated 24 hours a day, 365 days a year, it 

can be measured continuou sly for about 13 years.  

Example of time display when alarms.  

 

When 72000 is displayed, 72000 x 100 [ms] = 7200 [s] = 120 [min] = 2 [h].  

The procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 
  

Pressing the DATA/SHIFT key for about 1 

second displays the latest alert, as 

shown on the left picture.  

3 
  

Each press of the DOWN key displays an 

old alarm backwards; each press of the 

UP key displays a new alarm backwards. 

The larger the number in the left end 

digit, the older the alarm displayed.  

 

4 
  

Pressing the DATA/SHIFT key displays the 

last 4 digits of the time when the fault 

occurred 

5 
  

Pressing the DATA/SHIFT key displays the 

middle 4 digits of the time when the 

fault occurred  

6 
  

Pressing the DATA/SHIFT key displays the 

first 2 digits of the time when the 

fault occurred  

7 
  

Pressing the DATA/SHIFT key returns to 

the display of the alarm number  

8 
  

Press MODE/SET to return to the Fn000 

display  

 

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

Check the content from the alarm list 
Sequence number when alarms 
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CAUTION 

 

ǻ When the same alarm occurs consecutively, it is not saved if the interval 

between the occurrence  of alarms is less than one hour, otherwise it will 

be saved.  

ǻ When no alarms, "Ǵ." is displayed on the panel operator. ---- ".  

ǻ Alarm logging can be cleared by "Clear Alarm Logging (Fn001)". Even if 

you perform an alarm reset or Disconnecting the main circuit power to the 

servo unit also  does not clear the alarm log.  

7.3 Clearing alarm records (Fn001)  
This function is used to clear the alarm record of the Servo Drive. Alarm records 

generated by the Servo Drive Unit cannot be cleared even if an alarm reset is performed 

or the main circuit power to the Servo Unit is disconnected. Only use this auxiliary 

function to clear the relevant records.  

 

The basic setup procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 

  

Adjust by pressing UP or DOWN until Fn001 

is displayed.  

3 
  

Press the DATA/SHIFT key for about 1 

second, then the display will be as shown 

on the left.  

4 
  

Press the Up key to set the current 

display value to "trCL2".  

  
(blinking)   

Press the MODE key to clear the fault 

record, and when the fault record is 

cleared, "donE" flashes and returns to the 

display on the left. When the display is 

not "trCL2", press  the "MODE" key, then 

the display will show "no - op", which means 

the writing operation is prohibited.  

5 
 

-  
After displaying donE, the status display 

of "trCL2" is returned.  

6 

  

Press the DATA/SHIFT key for about 1 

second to return to the Fn006 display.  

 

CAUTION 

˻

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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ǻ Before clearing the alarm message, make sure that the parameter write 

ban function (Fn010) is not set to "Prohibit writing" .  

 

7.4 Software reset (Fn002)  

The Servo Drive can be reset from within by software. This is used when some parameters 

need to be turned back on after changing the parameter settings. It is also possible to 

make the setting effective without turning on the power again.  
 

The procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press the "MODE/SET" key to select the 

auxiliary function. Adjust by pressing the 

"UP" and "DOWN" keys until Fn000 is 

displayed.  

2 
  

Adjust by pressing the "UP" or "DOWN" key 

until Fn002 is displayed.  

3 
  

Press the "DATA/SHIFT" key for about 1 

second and the display will appear as 

shown on the left picture.  

4 
  

Press the "UP" button until the display 

shows the figure on the left picture.  

5 
  

When "rst2" is displayed, press the "MODE" 

key and the drive enters the reset and 

reboot state. Pressing the "MODE" key 

while other states are displayed will 

cause the drive to display the "no - op" 

disable operation flag.  

6 
  

Press the "MODE/SET" key and the drive 

will perform a software reset,  after the 

reset is complete, the display will be as 

shown on the left picture.  
 

CAUTION 

 

ǻ This function must be operated from the state of servo OFF.  

ǻ This function is not related to other devices and can reset the servo 

driver with the same effect as the processing when the power is turned on.  

The servo driver will output the ALM signal, and other output signals may 

be changed forcibly.  

ǻ The parameter disable function (Fn010) is not set to "Prohibit 

Writing".  

˻

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

˻
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7.5 User parameter reset  (Fn003)  

This function is used when restoring the parameters to their factory settings.  

CAUTION 

 

ǻ Parameter set value initialization must be executed in the servo OFF 

state, and cannot be executed in the servo ON state.  

ǻ In order for the setting to take effect, the power of the servo unit 

must be turned on after operation.  

 

The basic setup procedure  is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 
  

Adjust by pressing UP or DOWN until Fn003 

is displayed.  

3 
  

Press the DATA/SHIFT key for about 1 

second, then the display will be as shown 

on the left picture.  

4 
  

Press and hold the UP key until "P.Int2" 

is displayed.  

5  
(blinking)   

Press MODE/SET to restore the user 

parameters to their defaults. After 

setting is complete, donE flashes for 

about 1 second.  

When the "MODE" key is pressed while 

"P.Int2" is not displayed, the "no - op" 

prohibition sign is displayed.  

6 
 

-  
When donE is displayed, the status display 

of "P.Int2" is returned.  

7 
  

Press the DATA/SHIFT key for about 1 

second to return to the display of Fn003.  

 

CAUTION 

 

ǻ After the initialization of the parameter setting is completed, the 

power of the servo unit needs to be turned on again.  

 

 

 

˻

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

˻
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7.6 JOG runs (Fn005)  
JOG operation is a function to confirm the servo motor action by speed control without 

connecting to the upper unit.  
 

Related Function Code  

Pn500 Jogging speed (JOG) ǹ Address: 0x0500 

Default: 200  Setting range: 0 ͘

10000 

Unit: 1rpm  Mode: ǴPǴSǴT  

 

The basic setup procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 
  

Adjust by pressing UP or DOWN until Fn005 

is displayed.  

3 
  

Press the DATA/SHIFT key for about 1 

second, then the display will be as shown 

on the left.  

Note: The Pn500 is used as the reference 

point for initial entry.  

4 
  

Adjust the desired tap speed by pressing 

UP, DOWN and DATA/SHIFT. 

Note: The maximum speed jogging value is 

1200 rpm. 

5 
  

Press the MODE/SET key, then the display 

will be as shown on the left.  

6 
  

Press MODE/SET to enter the servo ON state  

7 
  

Press the UP key (forward rotation) or DOWN 

key (reverse rotation) and the servo motor 

rotates at the speed set in step 4 while 

the key is pressed.  

8 
  

Press MODE/SET to enter the servo OFF state  

9 
  

Press the DATA/SHIFT key for about 1 second 

to return to the Fn005 display  

 

CAUTION 

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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ǻ Please set the appropriate JOG speed value.  

ǻ Make sure that the JOG move is within the mechanical operation range.  

ǻ The parameter disable function (Fn010) is not set to "No Write".  

ǻ The main circuit power should be turned on.  

ǻ No alarm occurs.  

ǻ The servo is OFF.  

 

7.7 Program JOG Run (Fn006)  

Program JOG operation is a function that continuously operates by pre - set operation mode 

(Pn502), travel distance (Pn503), acceleration and deceleration time (Pn505), wait time 

(Pn506), move numbers (Pn507), and travel speed (Pn508). This function is the same as 

JOG operation (Fn002), and the setting does not require connection to the upper unit, 

so it can confirm the move of the servo motor a nd perform a simple positioning action.  

 

(1) Program JOG operation mode 

An example of the JOG mode of operation of the program is shown below.  

Pn502=0 (Waiting time Pn506 ŕ Forward move Pn503) ¦ Move numbers Pn507 

S
p

e
e

d
 S

ch
e

m
a

tic 
 

Note: Set Pn507 (Move numbers) to "0" for an unlimited number of runs.  

 

Pn502=1 (Waiting time Pn506 ŕForward move Pn503) ¦ Move numbers Pn507 

S
p

e
e

d
 S

ch
e

m
a

tic 

 
Note: Set Pn507 (Move numbers) to "0" for an unlimited number of runs.  

 

˻

ACC/DEC time 
Pn 505 

Waiting time 
Pn 506 

Speed 0 

Move distance 
Pn 508 

Move distance\ 
Pn 503 

Move numbers 
Pn 507 

Move distance 

 
Pn 503 

Move distance 
Pn 503 

Waiting time 

 
Pn 506 

Waiting time 

 
Pn 506 

ACC/DEC time 
Pn 505 

Waiting time 
Pn 506 

Speed 0 
Move Speed 

Pn 508 
Move distance 

Pn 503 

Move numbers 
Pn 507 

Move distance 

 
Pn 503 

Move distance 

 
Pn 503 

Waiting time 

 
Pn 506 

Waiting time 

 
Pn 506 
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Pn502=2 

(Waiting time Pn506ŕForward move Pn503ŕWaiting time Pn506ŕForward move Pn503) ¦ 

Move numbers Pn507 

(Wait time Pn506ŕReverse move Pn503ŕWait time Pn506ŕReverse move Pn503) ¦ Move 

numbers Pn507 

S
p

e
e

d
 S

ch
e

m
a

tic 

 

Note: Set Pn536 (Move numbers) to "0" for an unlimited number of runs.  

 

 

Pn502=3 

(Waiting time Pn506ŕReverse move Pn503ŕWaiting time Pn506ŕReverse move Pn503) ¦ 

Move numbers Pn507 

(Waiting time Pn506ŕForward move Pn503ŕWaiting time Pn506ŕForward move Pn503) ¦ 

Move numbers Pn507 

S
p

e
e

d
 S

ch
e

m
a

tic 

 

 
Note: Set Pn507 (move numbers) to "0" for an unlimited number of runs.  

 

Pn502=4 
(Waiting time Pn506 ŕ Forward move Pn503 ŕ Waiting time Pn506 ŕ Reverse move Pn503) 

¦ Moves number  Pn507 

ACC/DEC time 
Pn 505 Waiting time 

Pn 506 

Speed 0 

Move distance 
Pn 503 

Move numbers 
Pn 507 

Move distance 
Pn 503 

Waiting time 
Pn 506 

ACC/DEC time 

 
Pn 505 

Move distance 
Pn 503 

Move distance 
Pn 503 

Waiting time 

 

 

Pn 506 
Waiting time 

Pn 506 

Move numbers 
Pn 507 

Move Speed 

 
Pn 508 

ACC/DEC time 
Pn 505 

Waiting time 

 
Pn 506 

Speed 0 

Move Speed 

 
Pn 508 

Move distance 

 
Pn 503 

Move numbers 

 
Pn 507 

Move distance 

 
Pn 503 

Waiting time 

 
Pn 506 

ACC/DEC time 

 
Pn 505 

Move distance 

 
Pn 503 

Move distance 
Pn 503 

Waiting time 

 
Pn 506 

Waiting time 

 
Pn 506 

Move numbers 
Pn 507 

Move Speed 

 
Pn 508 
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S
p

e
e

d
 S

ch
e

m
a

tic 

 

 
Note: Set Pn507 (move numbers) to "0" for an unlimited number of runs.  

 

Pn502=5 
(Waiting time Pn506 ŕ Reverse move Pn503 ŕ Waiting time Pn506 ŕ Forward move Pn503) 

¦ Move numbers Pn507 

S
p

e
e

d
 S

ch
e

m
a

tic 

 
Note: Set Pn507 (move numbers) to "0" for an unlimited number of runs.  

  

ACC/DEC time 
Pn 505 Waiting time 

 
Pn 506 

Move distance 

 
Pn 503 

Move numbers 
Pn 507 

ACC/DEC time 
Pn 505 

Move distance 

 
Pn 503 

Waiting time 

 
Pn 506 

Move Speed 

 

 

Pn 508 

Move Speed 

 
Pn 508 

Speed 0 

ACC/DEC time 
Pn 505 

Waiting time 
Pn 506 

Move distance 
Pn 503 

Move numbers 
Pn 507 

ACC/DEC time 
Pn 505 

Move distance 
Pn 503 

Waiting time 
Pn 506 

Move speed 
Pn 508 

Move speed 
Pn 508 

Speed 0 
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Related function codes.  

Pn502 Program JOG operation method ǹ Address: 0x0502 

Default: 0  Setting range: 0 to 5  Unit: 

N/A 

Mode: ǴPǴSǴT  

Program JOG operation method

0
(Waiting time Pn506ҦForward move distance Pn503) × Move 
numbers Pn507

1

2

3

4

5

(Waiting time Pn506ҦReverse move distance Pn503) × Move 
numbers Pn507

(Waiting time Pn5лсҦForward move distance Pn503) × Move 
numbers Pn507
(Waiting time Pn506ҦReverse move distance Pn503) × Move 

numbers Pn507

(Waiting time Pn506ҦRevere move distance Pn503) × Move numbers 
Pn507
(Waiting time Pn506ҦForward move distance Pn503) × Move 
numbers Pn507

(Waiting time Pn506ҦForward move distance Pn503ҦόWaiting time 

Pn506 Ҧ reverse move distance Pn503) × Move numbers Pn507

(Waiting time Pn506ҦReverse move distance Pn503ҦόWaiting time 

Pn506 ҦForward move distance Pn503) × Move numbers Pn507

XYZW

Reserved (No change)

Reserved (No change)

Reserved (No change)

2nd3rd 1st 0th

 

 

Pn503 Program JOG move distance  Address: 0x0503 

Default: 60,000  Setting range: 1 to 

1073741824 

Unit: 1 command 

unit  

Mode: ǴPǴSǴT  

Pn505 
Program JOG acceleration and deceleration 

time 
 Address: 0x0505 

Default: 100  Setting range: 2 to 10000  Unit: 1ms Mode: ǴPǴSǴT  

Pn506 Program JOG wait time  Address: 0x0506 

Default: 100  Setting range: 0 ~ 10000  Unit: 1ms Mode: ǴPǴSǴT  

Pn507 Number of program JOG moves  Address: 0x0507 

Default: 1  Setting range: 0 to 1000  Unit: 1 time  Mode: ǴPǴSǴT  
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Pn508 Program JOG move speed  Address: 0x0508 

Default: 500  Setting range: 1 to 10000  Unit: 1rpm Mode: ǴPǴSǴT  
 

CAUTION 

 

ǻ If the program JOG operation mode is set to modes 2 and 3, and the 

number of program JOG moves is 0, the drive generates an Error warning.  

 

The basic setup procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 

  

Adjust by pressing UP or DOWN until Fn004 

is displayed.  

3 
  

Press the DATA/SHIFT key for about 1 

second, then the display will be as shown 

on the left.  

4 
  

Press the MODE/SET button to enter the 

servo ON state.  

5 
  

If the UP or DOWN key is pressed in the 

direction of the initial action that 

matches the operation mode, the action 

starts after the set waiting time.  

Note: If the MODE/SET key is pressed 

during operation, the servo OFF state is 

entered and the motor stops running. If 

the DATA/SHIFT key is pressed for about 1 

second during operation, it returns to 

step 2.  

6 
  

If the program JOG has finished running, 

the blinking display shows "End" and 

returns to the left display.  

7 

  

Press the DATA/SHIFT key for about 1 

second to return to the display of Fn004.  

 

CAUTION 

˻

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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ǻ Please set the appropriate JOG speed value.  

ǻ Make sure that the JOG move is within the mechanical operation range.  

ǻ The parameter disable function (Fn010) is not set to "disable writing".  

ǻ When overtravel occurs during operation, the corresponding overtravel 

protection action is performed.  

ǻ When setting the travel distance and travel speed, the operating range 

of the  machine used and the safe travel speed must be considered.  

ǻ Although the program JOG operation is position control, it is not 

possible to input pulse commands to the servo unit.  

ǻ The position command filtering function can be executed during program 

JOG operation.  
 

7.8 Motor parameter writing (Fn007)  

The motor parameter write function is used to write motor - related parameters to the 

serial encoder EEPROM. 

 

The basic setup (initialization) steps are shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 
  

Adjust by pressing UP or DOWN until Fn007 

is displayed.  

3 
  

Press the DATA/SHIFT key for about 1 

second, and "EEPr0" is displayed.  

4 
  

Press the "UP" button twice to adjust to 

"EEPr2".  

5  
(blinking)   

Press the "MODE" key to write the motor 

data to the encoder EEProm, when the 

display is not "Eepr2", press the "MODE" 

key, the display will be When the display 

is not "Eepr2", press "MODE", the display 

will be "no - op", which means the writing 

operation is prohibited. After the 

parameter is written successfully, the 

panel will display "donE" and flash for 

about 1 second.  

6 
 

-  
When donE is displayed, the status display 

of "EEPr2" is r eturned.  

7 
  

Pressing the DATA/SHIFT key returns the 

display to Fn007.  

 

CAUTION 

˻

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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ǻ The parameter disable function (Fn010) is not set to "Prohibit writing".  

ǻ Do not operate the machine while the relevant parameter is written to 

the encoder. Accidental mechanical moves may occur, resulting in personal 

accidents or mechanical damage.  

ǻ Random setting of relevant parameters may cause damage to the machine.  

 

7.9 Setting of the absolute encoder (Fn008)  

The absolute encoder must be set (initialized):  

ǻ When the machine is initially started.  

ǻ When the "Encoder backup alarm (ER.810)" occurs.  

ǻ When the serial data of the absolute encoder's rotation is to be initiali zed.  

 

The basic setup (initialization) steps are shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 
  

Adjust by pressing UP or DOWN until Fn008 

is displayed.  

3 
  

Press the DATA/SHIFT key for about 1 

second, then PGCL1 is displayed.  

4 
  

Press and hold the UP button until "PGCL2" 

is displayed.  

5  
(blinking)   

Press MODE/SET to start setting 

(initializing) the absolute encoder. After 

setting is complete, donE flashes for 

about 1 second.  

6 
 

-  
After displaying donE, the display of 

"PGCL2" is returned.  

7 
  

Pressing the DATA/SHIFT key returns the 

display to Fn008.  

 

CAUTION 

 

ǻ After setting the absolute value encoder, the rotation data is the 

value in the range of -  2 revolutions to + 2 revolutions. Due to 

mechanical system,  t he reference position of the upper device will 

change. Please determine the reference position of the u pper device 

according to the set position.  

ǻ If the machine is operated without positioning the upper device, 

unexpected mechanical action may occur, resulting in personal 

accidents, Or mechanical damage, please operate the machine carefully.  

˻

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

˻
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ǻ Parameter prohibition function (fn010) cannot be set to "write 

prohibition";  

ǻ Please perform basic setting (initialization) in servo off state.  

ǻ "Encoder backup alarm (ER. 810)" cannot be input through the alarm 

reset (/ alm - rst) of the servo unit. For signal contact, be sure to set 

(initialize) through fn008.  

ǻ When the alarm (ER. 8 ǴǴ) monitored inside the encoder occurs, do 

not use the method of cutting off the power supply to release the alarm .  

 

7.10 Prohibition of parameter changes (Fn010)  

This au xiliary function is mainly used to inadvertently change parameters and to restrict 

the functions that perform the auxiliary function.  

When the user sets "Prohibit parameter change", the following restrictions apply when 

changing parameters and performing a uxiliary functions.  

(1) Parameters: Cannot be changed. If the user changes the function code parameter, 

"No- OP" is displayed flashing and the menu returns to the previous level.  

(2) Auxiliary function: Part of the function cannot be executed. If the user t ries to 

perform the following auxiliary functions, "No - OP" is displayed flashing and returns.  

 

Fn No. Function description  
Prohibit 

Writing  

Fn000 Display of fault logs  Yes 

Fn001 Clear alarm records  No 

Fn002 Software Reset (Soft ReSet)  No 

Fn003 User parameters restored to defaults  No 

Fn005 JOG runs No 

Fn006 Program JOG runs No 

Fn007 Motor parameter writing  No 

Fn008 Setting (initialization) of the absolute 

encoder and reset of the encoder alarm  
No 

Fn010 Disable parameter writing  Yes 

Fn011 Display of motor model information  Yes 

Fn012 Display software version (MCU and FPGA)  Yes 

Fn01E Display of Servo Drive model information  Yes 

Fn080 Motor pole position identification  No 

Fn200 TurningLess function  No 

Fn201 No command input type advanced adjustment No 

Fn202 Advanced adjustment with command input type  No 

Fn204 Type A vibration suppression control 

function  

No 

Fn203 Alarm clearing  No 

Fn205 Low frequency vibration suppression function  No 
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Fn300 Forced output of terminal signals  No 

Fn301 Position command counter cleared  No 

Fn302 Zeroing of the encoder feedback position 

counter  

No 

Fn303 One- touch tuning  No 

Fn304 Home return zero setting  No 

Fn305 Soft limit setting  No 

Fn401 Easy FFT No 

Fn402 Online monitoring of vibrations  No 

 

The procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 
  

Adjust by pressing UP or DOWN until Fn010 

is displayed.  

3 

  

Press the DATA/SHIFT key for about 1 

second, then the display will be as shown 

on the left picture.  

4 
  

Press the UP/DOWN key to set the 

corresponding value.  

P.0000: Allow parameter change [factory 

default]  

P.0001: Prohibition of parameter changes  

5 
  

Press the MODE/SET button to confirm the 

setting. After successful setting, "DonE" 

will flash as shown on the left picture 

after the display.  

Note: If a value other than "P.0000" or 

"P.0001" is set, "Error" is displayed.  

6 
  

Press the "DATA/SHIFT" key t o return to 

the "Fn010" display.  

  

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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7.11 Display of motor model information (Fn011)  

This auxiliary function is used to display the motor model information, which includes 

the motor code, power rating, current rating (peak), and maximum current (peak).  

The procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 
  

Adjust by pressing UP or DOWN until Fn011 

is displayed.  

3 
  

Pressing the DATA/SHIFT key for about 1 

second displays the servo motor voltage 

code. 

  No.  Type 

V.0220 AC220V 

V.0380 AC 380V 
 

4 
  

Pressing the MODE/SET key displays the 

servo motor capacity.  

 
The example indicates 200W.  

5 
  

Pressing the MODE/SET key displays the 

rated current (peak) of the servo motor.  

 
The example indicates 3.1A.  

6 
  

Pressing MODE/SET displays the servo 

motor's encoder type and resolution.  

 

Encoder type 
 

 

 

Encoder 

resolution  

No

.  
Types No. 

Resolutio

n  

0 Incremental  0 Line 2500 

1 
Multi - turn 

absolute  
17 17 bits  

2 
Single - turn 

absolute  
20 20 bits  

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

Servo motor capacity 

(  Value ¦ 10 W )  

Servo motor rated current 
(  Value ¦ 0 .  1 A )  
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-  -  23 23 bits  

-  -  24 24 bits  
 

7 
  

Press the "DATA/SHIFT" key to return to 

the "Fn011" display.  

 

 

7.12 Display of software version (Fn012)  

This auxiliary function is used to display the functions of the software version of the 

Servo Drive.  

The procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press MODE/SET to select the auxiliary 

function. Adjust by pressing UP or DOWN 

until Fn000 is displayed.  

2 
  

Adjust by pressing UP or DOWN until Fn012 

is displayed.  

3 
  

Press the DATA/SHIFT key for about 1 

second to display the software version of 

the MCU. 

"A. ǴǴǴǴ". 

 
The example indicates that the MCU 

software version is 3101.  

4 
  

Press MODE/SET to display the software 

version of the FPGA, "F. ǴǴǴǴ". 

 
The example indicates that the FPGA 

software version is 3001.  

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

Software version code 
MCU code 

Software version code 

 
FPGA code 
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5 
  

Press the "DATA/SHIFT" key to return to 

the "Fn012" display.  

 

 

7.13 Displaying Servo Drive model information (Fn01E)  

This auxiliary function is used to display the servo drive model information, query the 

drive rated current, maximum current according to the corresponding code.  

The procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press the "MODE/SET" key to select the 

auxiliary function. Adjust by pressing the  

"UP" and "DOWN" keys until Fn000 is 

displayed.  

2 
  

Adjust by pressing the "UP" or "DOWN" key 

until Fn01E is displayed.  

3 
  

Press the "DATA/SHIFT" key for about 1 

second to display the servo drive code, 

which corresponds to the following table.  

Code 
Rated 

current  

Rated 

voltage  

L011A 1.1A 220V 

L018A 1.8A 220V 

L033A 3.3A 220V 

L055A 5.5A 220V 
 

4 
  

Press the "DATA/SHIFT" key for about 1 

second to return to the Fn01E state.  

 

  

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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7.14 Motor pole position identification (Fn080)  

This auxiliary function is used to enable the identification of the initial motor zero 

position.  

The procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press the "MODE/SET" key to select the 

auxiliary function. Adjust by pressing the 

"UP" and "DOWN" keys until Fn000 is 

displayed.  

2 
  

Adjust by pressing the "UP" or "DOWN" key 

until Fn080 is displayed.  

3 
  

Press the "DATA/SHIFT" key for about 1 

second and the pole identification symbol 

is displayed as shown on the left.  

4 
  

Press the "MODE/SET" key to display the 

current level for pole recognition, the 

initial default value is "40.0" in 0.1%.  

5 
  

Press the "UP", "DOWN" and "DATA/SHIFT" 

keys to adjust the desired current, which 

can be adjusted from 20.0% to 120.0%.  

6  
(blinking)   

Press the "MODE/SET" key to start the pole 

position and encoder recognition. During 

the recognition process, the digital tube 

is alternately on and off.  

Note: During recognition, the current 

recognition can be stopped by pressing the 

"MODE/SET" key. 

7 
 

-  

After the magnetic pole position 

recognition is completed, the display will 

be as shown on the left and the servo 

motor will become OFF.  

8 
  

Press the "DATA/SHIFT" key for about 1 

second to return to the Fn080 status.  

 

CAUTION 

 

ǻ The parameter disable function (Fn010) cannot be set to "disable 

writing".  

 

  

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

˻
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7.15 Adjustment - free function (Fn200)  

The adjustment- free function is a function that allows the drive to obtain a more stable 

response by automatic adjustment when the mechanical type or load fluctuates.  

The procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press the "MODE/SET" key to select the 

auxiliary function. Adjust by pressing the 

"UP" and "DOWN" keys until Fn000 is 

displayed.  

2 
  

Adjust by pressing the "UP" or "DOWN" key 

until Fn200 is displayed.  

3 
  

Press the "DATA/SHIFT" key for about 1 

second and the pole identification symbol 

is displayed as shown on the left.  

The "UP" and "DOWN" keys are used to 

select the appropriate value according to 

the current load inertia.  

Notes.  

Change the setting to "d2" if overshoot 

occurs in the response waveform, or when 

used on a permissible load inertia.  

When a high frequency sound occurs, change 

the setting to "d0".  

4 
  

Press the "MODE/SET" key to display the  

rigidity value setting screen without 

adjustment.  

5 
  

Press "UP" or "DOWN" to select the 

rigidity value.  

The higher the number, the higher the gain 

and the higher the response  

Notes.  

If the stiffness value is too high, 

vibration may occur, so reduce the 

stiffness value.  

When a high frequency sound occurs, press 

the "DATA/SHIFT" button to automatically 

adjust the frequency of the notch filter 

to the vibration frequency.  

6 
  

Press the "MODE/SET" key, the display will 

change to "DonE" and flash for ab out 2 

seconds, then "L 3" will be displayed. The 

setting is saved in the servo unit.  

7 
  

Press the "DATA/SHIFT" key for about 1 

second to return to the Fn200 state.  

 

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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CAUTION 

 

ǻ parameter prohibition function (fn010) cannot be set to "write 

prohibition";  

ǻ after the servo driver is installed on the machine, when the 

adjustment free function is effective, it will send a signal when the 

initial servo is on .  An instant sound, which is the sound when setting 

the notch filter, is not a fault. After power on again, when the servo 

is on,No more sound.  

ǻ when the motor is used in excess of the allowable load moment of 

inertia of the motor, the motor may produce vibration. At this point, 

l ower the tuning Value or set mode = 2.  

 

7.16 Intelligent adjustment without command input (Fn201)  

The command input type intelligent adjustment function is a function that automatically 

adjusts the servo drive according to the mechanical characteristics when automatic 

operation (forward and reverse reciprocating motion) is executed within the set range. 

The Drive can perform intelligent adjustment without connecting to the upper unit.  

The specifications for the smart adjustment operation are as follows.  

ǻ Maximum speed: Motor rated speed ¦ 

ǻ Acceleration torque: Motor rated torque (approx. 100%, acceleration torque may 

fluctuate depending on rotational inertia ratio, mechanical friction, external 

disturbances, etc.).  

ǻ Travel distance: Can be set arbitrarily. The factory setting is equivalent to 3 

revolutions of the motor  
 

When the Smart Adjustment function is on, the following items will be adjusted.  

ǻ Rotational inertia ratio 

ǻ Gain adjustment (speed loop gain, position loop gain, etc.) 

ǻ Filter adjustment (torque command filter, notch filter)  

ǻ Friction compensation 

ǻ A- type vibration suppression control  

ǻ Vibration suppression 

(1) Pre - implementation recognition matters   

Be sure to check the settings before performing intelligent adjustment. If t he settings 

are not correct, "NO - OP" will be displayed and the function cannot be performed.  

ǻ The parameter prohibition  function (Fn010) is not set to "Writing prohibition "  

ǻ Main circuit power ON 

ǻ No overtravel occurred 

ǻ Servo is OFF 

ǻ Non- torque contr ol  

˻



 

184 

 

ǻ Gain switching switch is manual gain switching 

ǻ Gain 1 was selected 

ǻ No alarms or warnings occur 

ǻ Hard- wired base blocking function (HWBB) is disabled  

ǻ Set "presumed inertia" in the state where the no- adjustment function is active, or 

set the no - adjustment function to be disabled  

 

(2) Examples of adjustments that cannot be performed  

In the following cases, the intelligent adjustment will not be executed properly, so 

please adjust it by the command input type advanced auto - tuning adjustment or one - t ouch 

tuner.  

ǻ When the mechanical system can only operate in one direction 

ǻ Narrower range of motion, when under 0.5 turns 

(3) Examples of adjustments that cannot be made smoothly  

In the following cases, if the intelligent adjustment cannot be made smoothly, please 

adjust the machine by the command input type advanced auto - tuning adjustment or one key 

adjustment.  

ǻ When an adequate range of motion is not available 

ǻ When the rotational inertia varies within the set operating range 

ǻ When the dynamic friction of the machinery is high  

ǻ When mechanical rigidity is low and vibration occurs during positioning moves 

ǻ When using the location credit function 

ǻ When P (proportional) control (When "presumption of inertia" is set, the mode 

switch function beco mes inactive during the presumption of inertia and becomes PI 

control, and the mode switch function becomes active again after the presumption 

of inertia is completed)  

ǻ When speed feedforward and torque feedforward are input 

ǻ Smaller positioning completion thresholds  
 

When fine tuning the overshoot amount without changing the positioning completion 

threshold (Pn262), the overshoot checkout value (Pn192) is used. Since the factory 

setting of Pn192 is 100%, the redundant maximum is adjusted to the same over shoot amount 

as the preposition completion threshold. If it is changed to 0%, adjustment can be made 

when overshoot occurs within the positioning completion width. However, the positioning 

time may be extended after changing this value.  

(4) Setting of rele vant parameters before adjustment  

ŵMoving distance  

Pn702 Advanced adjustment of the moveable range  ǹ Address: 0x0702 
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Default: 3.0  Display range: 0.5 to 10.0  Unit: 0.1 turn  Mode: ǴPǴSǴT  

 
ŶInertia recognition initial value 

Pn705 Initial value of inertia discrimination  ǹ Address: 0x0705 

Default: 300  Display range: 0 to 20000  Unit: 1%  Mode: ǴPǴSǴT  

 
ŷ Inertia discrimination vibration detection threshold  

Pn706 
Vibration detection threshold in inertia 

discrimination  
ǹ Address: 0x0706 

Default: 300  Display range: 0 to 5000  Unit: 1rpm  Mode: ǴPǴSǴT  

 

(5) Operation steps  

The procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press the "MODE/SET" key to select the 

auxiliary function. Adjust by pressing the 

"UP" and "DOWN" keys until Fn000 is 

displayed.  

2 
  

Adjust by pressing "UP" or "DOWN" until 

Fn201 is displayed.  

3 
  

Press the "DATA/SHIFT" key for about 1 

second, and the command- type intelligent 

adjustment function symbol is displayed as 

shown on the left picture.  

4 
  

Press the "MODE/SET" key to enter the 

interface for setting parameters related 

to the advanced adjustment function.  

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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5 
  

The "UP", "DOWN" and "Data/Shift" keys are 

used to adjust the corresponding selector 

switches.  

Inertia recognition 

0 unrecognizable

1 identify

Mode Selection

1

Combining 
responsiveness and 

stability tuning

2
Positioning-specific 

adjustments

3

Overshoot suppression 
on the basis of 

position-specific 

adjustment

Institution type

1

2

3

Conveyor construction

Ball Screw Structure

Rigid system

0

1

Current value

Default

Use parameter selection 

during adjustment

 

6 
  

Press the "MODE/SET" key to enter the 

inertia recognition interface, as shown in 

the figure on the left. The  drive enters 

the ON state and the motor locks the 

shaft.  

7  
(blinking)   

Inertia recognition is started by pressing 

the "UP" button.  

8 
 

-  

After the normal recognition of the 

completed inertia, the corresponding 

inertia value will be displayed.  

The inertia ratio identified in the 

example is 120%. 

Note: If you wish to terminate the 

subsequent action, press the "DATA/SHIFT" 

key for about 1 second to return to the 

Fn201 state.  

9  

 

 

The parameter adjustment is started by 

pressing the "UP" key.  

After entering the parameter 

rectification, the display screen is shown 

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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on the left picture.  

The corresponding numeric codes are shown 

below. 

"t.3": vibration detection in progress  

"t.4": most applicable in gain search  

"t.5": filter configuration in progre ss 

"t.6": most applicable in gain search  

"t.7": model tracking control adjustment 

in progress  

10 
 

 

After completing the advanced adjustment 

in step 9, the "End" symbol will flash, 

and after about two seconds of display, 

the symbol "t.8" will be displayed  as 

shown on the left.  

Press the "DATA/SHIFT" key for about 1 

second to return to the Fn201 state.  

11 
  

When you are satisfied with the result in 

step 10 above, press the "MODE/SET" 

button, then the corresponding tuning 

result will be updated and saved in 

Eeprom, and after successful saving, 

"Done" will be displayed on the blinking 

screen, and after about two seconds, the 

symbol "t.9" will be displayed as shown on 

the left. After about two seconds, the 

symbol "t.9" is displayed as shown on the 

left pictu re.  

12 
  

Press the "DATA/SHIFT" key for about 1 

second to return to the Fn201 state.  

 

Note: During the process of making adjustments, the corresponding function on or off 

flag bits are shown below.  

Friction compensation on

Low frequency vibration 

suppression on

Type A vibration suppression on

Notch filter 2 on

Notch filter 1 on

Off On

 

7.17 Command input type intelligent adjustment (Fn202)  

The command input type intelligent adjustment function is a function that automatically 

adjusts the servo drive according to the mechanical characteristics while the drive is 

MODE/ SET Dat a/

MODE/ SET Dat a/
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receiving commands from the host computer to oper ate.  

CAUTION 

 

ǻ Command input type intelligent adjustment starts with the currently 

set speed loop gain (Pn102) as the reference. Therefore, if an 

abnormality such as vibration occurs at the start of adjustment, 

correct adjustment will not be possible. I n such a case, reduce the 

speed loop gain (Pn102) until the vibration disappears, and then 

perform the adjustment.  

ǻ The command input type intelligent adjustment may vibrate or 

overshoot during automatic adjustment. To ensure safety, perform this 

function  in a state where an emergency stop can be made at any time.  

There are instructions for the intelligent adjustment function.  

The intelligent tuning with command input is a function that automatically tunes the 

operating commands from the upper unit so that the relevant parameters are eventually 

tuned to best suit the operating condition of the equipment. If the rotational inertia 

of the load is known to the user, this function can be performed without the uncommanded 

intelligent tuning function (Fn201).  

When the Smart Adjustment function is on, the following items will be adjusted.  

ǻ Gain adjustment (speed loop gain, position loop gain, etc.) 

ǻ Filter adjustment (torque command filter, notch filter) 

ǻ Friction compensation 

ǻ Type A vibration suppression control  

ǻ Vibration suppression 

(1) Pre - implementation recognition matters  

Be sure to check the settings before performing intelligent adjustment. If the settings 

are not correct, "NO - OP" will be displayed and the function cannot be performed.  

ǻ The parameter prohibition  function (Fn010) is not set to "Writing prohibition "  

ǻ Main circuit power ON 

ǻ No overtravel occurred 

ǻ Servo is OFF 

ǻ Non- torque control  

ǻ Gain switching switch is manual gain switching 

ǻ Gain 1 was selected 

ǻ No alarms or warnings occur 

ǻ Hard- wired base blocking function (HWBB) is disabled  

ǻ Ineffective adjustment- free function  

(2) Examples of adjustments that cannot be performed  

In the following cases, the intelligent adjustment cannot be performed properly, so 

please adjust it by the co mmand input type intelligent fixed adjustment or one - touch 

adjustment.  

˻
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ǻ A narrow range of activity, when below the set value of the positioning completion 

threshold.  

ǻ Moving at a low speed, below the set value of the speed rotation detection value. 

ǻ When the stopping time is 10 ms or less.  

ǻ When the rigidity of the machinery is low and vibrations occur during positioning. 

ǻ When using the location credit function. 

ǻ When using the mode switch. 

(3) Operation steps  

The procedure is shown below.  

Step

s 
Panel display  Keys used Operations 

1 
  

Press the "MODE/SET" key to select the 

auxiliary function. Adjust by pressing 

the "UP" and "DOWN" keys until Fn000 is 

displayed.  

2 
  

Adjust by pressing the "UP" or "DOWN" key 

until Fn202 is displayed.  

3 
  

Press the "DATA/SHIFT" key for about 1 

second, and the command- type intelligent 

adjustment function symbol is displayed 

as shown on the left picture.  

4 
  

Press the "MODE/SET" key to enter the 

interface for setting parameters related 

to the advanced adjustment  function.  

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/

MODE/ SET Dat a/
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5 
  

The "UP", "DOWN" and "Data/Shift" keys 

are used to adjust the corresponding 

selector switches.  

Inertia recognition 

0 unrecognizable

1 identify

Mode Selection

1

Combining 
responsiveness and 

stability tuning

2
Positioning-specific 

adjustments

3

Overshoot suppression 
on the basis of 

position-specific 

adjustment

Institution type

1

2

3

Conveyor construction

Ball Screw Structure

Rigid system

0

1

Current value

Default

Use parameter selection 

during adjustment

 

Note: In the commanded type adjustment 

function, the inertia recognition switch 

cannot be modified.  

6 
 

 

 

 

 

 

Press the "MODE/SET" key to go to the 

inertia recognition screen, which is 

displayed as shown in the figure on the 

left. The inertia ratio in the example is 

120%. 

Note: If you wish to terminate the 

subsequent action, press the "DATA/SHIFT" 

key for about 1 second to return to the 

Fn201 state.  

7 

 

 

 

 

 

The parameter adjustment is started by 

pressing the "UP" key.  

After entering the parameter 

rectification, the display screen is shown 

on the left.  

The corresponding numeric codes are shown 

below. 

"t.3": vibration detection in progress  

"t.4": most applicable in gain search  

"t.5": filter configuration in progress  

MODE/ SET Dat a/

MODE/ SET Dat a/
















































































































































































































































































































































































































































































































































































































































































































































































































































