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About this Manual  

This manual provides information required to select SC3-Series AC Servo Drives, and to design,perform 

trial 

operation of, tune operate, and maintain the Servo Drive. 

Read and understand this manual to ensure correct usage of the SC3-Series AC Servo Drive. 

Keep the manual in a safe place so that it can be referred to whenever necessary. 

Using This Manual 

É Technical Terms Used in This Manual       

The following terms are used in this manual.   

Basic Terms Meaning 

Servo Drive SC3 series Servo Drive 

Servo Motor iMGɻiMHɻiMT series Servo Motor 

Servo Drives Servo Drive and Servo Motor combination 

Servo System A servo control system that includes the combination of a Servo Drive with a host 

controller and peripheral devices. 

servo-ON Supplying power to the motor. 

Servo-OFF Not supplying power to the motor. 

servo lock A state in which the motor is stopped and is in a position loop with a position 

reference of 0. 

Main Circuit Cable One of the cables that connect to the main circuit terminals, including the Main 

Circuit Power Supply Cable, Control Power Supply Cable, and Servomotor Main 

Circuit Cable. 

É Visual Aids 

The following aids are used to indicate certain types of information for easier reference. 

 

LƴŘƛŎŀǘŜǎ ǇǊŜŎŀǳǘƛƻƴǎ ƻǊ ǊŜǎǘǊƛŎǘƛƻƴǎ ǘƘŀǘ Ƴǳǎǘ ōŜ ƻōǎŜǊǾŜŘΦ 

!ƭǎƻ ƛƴŘƛŎŀǘŜǎ ŀƭŀǊƳ ŘƛǎǇƭŀȅǎ ŀƴŘ ƻǘƘŜǊ ǇǊŜŎŀǳǘƛƻƴǎ ǘƘŀǘ ǿƛƭƭ ƴƻǘ ǊŜǎǳƭǘ ƛƴ ƳŀŎƘƛƴŜ ŘŀƳŀƎŜΦ 

 

 

LƴŘƛŎŀǘŜǎ ŘŜŦƛƴƛǘƛƻƴǎ ƻŦ ŘƛŦŦƛŎǳƭǘ ǘŜǊƳǎ ƻǊ ǘŜǊƳǎ ǘƘŀǘ ƘŀǾŜ ƴƻǘ ōŜŜƴ ǇǊŜǾƛƻǳǎƭȅ ŜȄǇƭŀƛƴŜŘ ƛƴ ǘƘƛǎ  

ƳŀƴǳŀƭΦ 

 

   

Indicates operating or setting examples. 

  

Indicates supplemental information to deepen understanding or useful information. 

 

 

 

  



 

 

Safety Precautions 

É Safety Information 

To prevent personal injury and equipment damage in advance, the following signal words are used  

to indicate safety precautions in this document. The signal words are used to classify the hazards  

and the degree of damage or injury that may occur if a product is used incorrectly. Information  

marked as shown below is important for safety. Always read this information and heed the precautions 

that are provided. 

 

ɏΗ DANGER 

· Indicates precautions that, if not heeded, are likely to result in loss of life, serious injury, or fire. 

 

ɏΗ WARNING 

· Indicates precautions that, if not heeded, could result in loss of life, serious injury, or fire. 

 

ɏΗ CAUTION 

· Indicates precautions that, if not heeded, could result in relatively serious or minor injury, or in fire. 

 

NOTICE 

· Indicates precautions that, if not heeded, could result in property damage. 
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 Basic Information For Servo Drives 

1.1 SC3 series AC Servo Drives 

SC3 series are designed for applications that require frequent high-speed and high-precision positioning. 

SC3 series Servo Drives will make the most of machine performance in the shortest time possible, thus 

contributing to improving productivity. 

SC3-series Servo Drives for single-axis control. 

220VAC : SC303AAD00ɻSC306AAF00ɻSC308AAG00ɻSC310AAH00ɻSC312AAH00ɼ 

380VAC : SC315ABJ00 ɻSC328ABL00ɼ 

1.2 Interpreting the Nameplate 

The following basic information is provided on the nameplate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

tƻǿŜǊ ƛƴǇǳǘ 

tƻǿŜǊ ƻǳǘǇǳǘ 

tǊƻŘǳŎǘ {ŜǊƛŀƭ bǳƳōŜǊ 

ht9w!¢Lhb /!¦¢Lhb{ 

{9w±ht!/Y ƳƻŘŜƭ 
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1.3 Model Designations 

1.3.1 Interpreting SERVOPACK Model Numbers 

ίSingles phase 220 VAC/ Three phase 220VAC/ Three phase 30VAC 

1 2 3 4 5 

{ŜǊƛŜǎ 
/ƻƴǘƛƴǳƻǳǎ hǳǘǇǳǘ 

/ǳǊǊŜƴǘ 

tƻǿŜǊ {ǳǇǇƭȅ 

±ƻƭǘŀƎŜ 
!ŘŀǇǘŜǊ ƳƻǘƻǊ (reserve) 

SC3 ̎ A̎ A B 00 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total model: 

220VAC : SC303AAD00ɻSC306AAF00ɻSC308AAG00ɻSC310AAH00ɻSC312AAH00ɼ 

380VAC : SC315ABJ00 ɻSC328ABL00ɼ

м 

{ŜǊƛŜǎ 

/ƻŘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ 

{/о {/о {ŜǊƛŜǎ {ŜǊǾƻ ǇŀŎƪ 

  о 

tƻǿŜǊ {ǳǇǇƭȅ ±ƻƭǘŀƎŜ 

/ƻŘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ 

! !/ннл± 

. !/оул± 

н 

/ƻƴǘƛƴǳƻǳǎ hǳǘǇǳǘ /ǳǊǊŜƴǘ 

/ƻŘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ 

!/ннл± 

ло! о! 

лс! с! 

лу! у! 

мл! мл! 

мн! мн! 

!/оул 

мр! мр! 

ну! ну! 

п 

!ŘŀǇǘŜǊ ƳƻǘƻǊ 

/ƻŘŜ {ǇŜŎƛŦƛŎŀǘƛƻƴ 

D 50W  

D 100W  

D 200W  

D 400W  

F 750W  

F 1kW  

G 1.5kW  

H/K  2kW  

K 3kW  

K 4kW  

K 5kW  

L 7.5kW  
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 Servo Drive Selection Guide 

2.1 Ratings and Specifications 

2.1.1 Ratings 

 
ί Singles phase,220 VAC / Three phase,220 VAC  

π SC3(03A)AD00ϝSC3(06A)AF00ϝSC3(08A)AG00ϝSC3(10A)AH00ϝSC3(12A)AH00 

ModelЃɏɏAЄ 03 06 08 10 12 

Continuous output current [Arms] 3 6 8 10 12 

Instantaneous Maximum Output  
Current [Arms] 

10 13 17 21 23 

Main  
Circuit 

Power Supply 

Singles 

phase 

220 VAC 

Three phase AC 220 VЇ-15% љ +10%, 

50 Hz / 60 Hz 

Input Current [Arms] 1.9 3.9 5.4 6.3 7.6 

Control Circuit 
AC 220 VЇ-15% љ +10%, 

50 Hz / 60 Hz 

Power Supply Capacity [kVA] 1.3 1.7 2.4 2.8 3.4 

Regenerativ
e  
Resistor 

Built-In  
Regenerative  
Resistor 

Resistance[ɋ] ðð 40 20 20 20 

Capacity[W] ðð 80 80 80 80 

Minimum Allowable External 
Resistance [ɋ] 

30 15 12 12 12 

Over voltage Category ɺ 

Note:  The 03A specification of servopack has no built-in regenerative resistor. 

 

 

 

ί Three phase,380 VAC  

π SC3(15A)BJ00 ɻSC3(28A)BL00 
ModelЃɏɏAЄ 15 28 

Continuous output current [Arms] 15 28 

Instantaneous Maximum Output  
Current [Arms] 

45 63 

Main  
Circuit 

Power Supply 
AC 380VЇ-15% љ +10%, 

50 Hz / 60 Hz 

Input Current [Arms] 15.5 24.8 

Control Circuit 
DC 24VЇ-10% љ +10%, 

50W  

Power Supply Capacity [kVA] 12.4 19.8 

Regenerative  
Resistor 

Built-In  
Regenerative  
Resistor 

Resistance[ɋ] 32 ðð 

Capacity[W] 150 ðð 

Minimum Allowable External 
Resistance [ɋ] 

20 15 

Over Voltage Category ɺ 

Note:  The 28 specification of servopack has no built-in regenerative resistor. 
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2.1.2 Specifications 

 

Item Specification 

Control mode Position controlɻJogingɻspeed node control etc. 

Feedback Serial encoder:Е17 bit or 23 bitЃincremental encoder/absolute encoderЄ. 

Environmental  

Conditions 

Surrounding air 

temperatureЊStorage 

Temperature 

Surrounding air temperatureЕ0~+50ɫ,StorageЕ-20~+85ɫ. 

Ambient humidity 90%RHװҐЃnon-condensingЄ 

VibrationЊShock 4.9m/s2Њ19.6m/s2. 

Mounting Base-mounted. 

Performance 

Speed Control Range  
1:10000ЃAt the rated torque, the lower limit of the speed control range must not 

cause the Servomotor to stop.Є 

Speed Response 3.1KHz 

Coefficient of Speed 

FluctuationЃLoad 

variationЄ 

0љ100% loadЕÑ0.01% or lessЃRated SpeedЄ 

Coefficient of Speed 

FluctuationЃVoltage 

variationЄ 

Rated Voltage Ñ10%Е0%ЃRated SpeedЄ 

Coefficient of Speed 

Fluctuation

ЃTemperature 

variationЄ 

25Ñ25ʕЕÑ0.1% or lessЃRated SpeedЄ 

Sequence Input 

Signals 

Number of Channels 8 Channels 

FunctionЃAssignableЄ 

Servo-ONЃ/S-ONЄɻProportional ControlЃ/P-CONЄɻForward Drive Prohibit

ЃP-OTЄɻReverse Drive ProhibitЃN-OTЄɻAlarm ResetЃ/ALM-RSTЄɻ

Forward External Torque LimitЃ/P-CLЄɻReverse External Torque LimitЃ/N-

CLЄɻClear Error PulseЃ/CLRЄɻ(Internal Set Speed Selection etc. 

A signal can be allocated and the positive and negative logic can be changed. 

Sequence Output 

Signals 

Number of Channels 6 Channels 

FunctionЃAssignableЄ 

AlarmЃALMЄɻPositioning CompletionЃ/COINЄɻSpeed Coincidence Detection

Ѓ/V-CMPЄɻRotation DetectionЃ/TGONЄɻServo ReadyЃ/S-RDYЄɻTorque 

Limit DetectionЃ/CLTЄɻBrakeЃ/BKЄɻEncoder C-Pulse OutputЃPGCЄ 

A signal can be allocated and the positive and negative logic can be changed. 

Encoder Dividing Pulses Output  Phase-A, phase-B, phase-C, Line Driver Output Number of Dividing Pulses: any 

 

Item Specification 

EtherCAT BUS 

Communication Protocol CoE (CANOpen over EtherCAT) 

Control Mode csp, pp, hm, csv, cst, pv, tq 

Homing Mode 1-14, 17-30, 33, 34, 35, 37 

Cyclic Synchronous 

mode 
DC, SM2, FreeRun 

Minimum instruction time 125 ɛs 

Panel Display/Indicators CHARGE(Red)Ї5 digit seven-segment display. 

Regenerative Resistor Unit Buid-in or External Regenerative ResistorЃoptionЄ 

Overtravel prohibited Functions P-OTɻN-OT Stops the servomotor by DBɻSlow down to a stop or Coast to a stop. 

Protective Functions Overcurrent, Overvoltage, Low voltage, Overload, Regeneration error , Encoder 

feedback error, etc. 

Monitor Functions SpeedɻCurrent positionɻCommand pulse accumulationɻPosition deviationɻ

Motor currentɻRunning statusɻInput/Output signal etc. 

Utility Functions Gain adjustmentɻAlarm historyɻJOG operationɻOrigin SearchɻInertia detection 

etc. 

Smart Functions Built-in gain automatic tuning 

Applicable load inertia Less then motor inertia 5 times 
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2.2 SERVOPACK External Dimensions  

π SC303AAD00 
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π SC306AAF00 
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π SC308AAG00ɻSC310AAH00ɻSC312AAH00 
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π SC328ABL00 
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 SERVOPACK Installation 

3.1 Installation Precautions 

Refer to the following section for the ambient installation conditions. 

In terms of setting up environmental conditions, please refer to the following: 

2.1.2 Specifications on page 10 

ί Insrallation Near Sources of Heat. 

Implement measures to prevent temperature increases caused by radiant or convection heat from heat 

sources so that the ambient temperature of the SERVOPACK meets the ambient conditions. 

ƴ Installation Near Sources of Vibration 

Install a vibration absorber on the mounting surface of the SERVOPACK so that the SERVOPACK will not be 

subjected to vibration. 

ƴ Other Precaution 

Do not install the SERVOPACK in a location subject to high temperatures, high humidity, water drops, cutting 

oil, excessive dust, excessive dirt, excessive iron powder, corrosive gasses, or radioactivity. 

3.2 Mounting Types and Orientation 

The SERVOPACKs can be installed in a variety of ways,but in any case, 

it must be mounted vertically as shown in the picture on the right. 

Also, mount the SERVOPACK so that the front panel is facing toward  

the operator.Regardless of the mounting type, mount the SERVOPACK 

vertically, as shown in the following figures. 

(Note)Prepare two to four mounting holes for the SERVOPACK and mount it securely in 

the mounting holes. (The number of mounting holes depends on the capacity of the SERVOPACK.) 

 

3.3 Mounting Hole Dimensions 

Use mounting holes to securely mount the SERVOPACK to the mounting 

surface. 

For the specific installation size, please refer to the external dimensions of  

the chapter 2.3.  

(Note) To mount the SERVOPACK, you will need to prepare a screwdriver that is longer than the depth  

of the SERVOPACK. 

 

3.4 Mounting Interval 

Provide the following spaces around the SERVOPACK. 

Install cooling fans above the SERVOPACKs so that hot spots do not occur around the SERVOPACKs. 

Provide sufficient intervals and spaces as shown in the following figure to enable cooling by the fans and 

natural convection. 
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 Wiring and Connecting SERVOPACKs 

4.1 Wiring and Connecting precautions 

4.1.1 General Precautions 

ɏΗDANGER 

· Do not change any wiring while power is being supplied. 

There is a risk of electric shock or injury. 

 

ɏΗWARNING 

· Wiring and inspections must be performed only by qualified engineers.  

There is a risk of electric shock or product failure. 

· Check all wiring and power supplies carefully. 

Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit failures. If a short-

circuit failure occurs as a result of any of these causes, the holding brake will not work. This could damage the 

machine or cause an accident that may result in death or injury. 

· Connect the AC and DC power supplies to the specified SERVOPACK terminals. 

· Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals on the 

SERVOPACK. 

· Connect a DC power supply to the B1/ and 2 terminals and the L1C and L2C terminals on the SERVOPACK. 

There is a risk of failure or fire. 

· If you use a SERVOPACK with the Dynamic Brake Hardware Option, connect an External Dynamic Brake 

Resistor that is suitable for the machine and equipment specifications to the specified terminals. There is a risk 

of unexpected operation, machine damage, burning, or injury when an emergency stop is performed. 

 

ɏΗ CAUTION 

· Wait for at least Five minutes after turning OFF the power supply and then make sure that the CHARGE 

indicator is not lit before starting wiring or inspection work.Do not touch the power supply terminals while the 

CHARGE lamp is lit because high voltage may still remain in the SERVOPACK even after turning OFF the 

power supply.There is a risk of electric shock. 

· Observe the precautions and instructions for wiring and trial operation precisely as described in this document. 

Failures caused by incorrect wiring or incorrect voltage application in the brake circuit may cause the 

SERVOPACK to fail, damage the equipment, or cause an accident resulting in death or injury. 

· Check the wiring to be sure it has been performed correctly. 

Connectors and pin layouts are sometimes different for different models. Always confirm the pin layouts in 

technical documents for your model before operation. There is a risk of failure or malfunction. 

· Connect wires to power supply terminals and motor connection terminals securely with the specified methods 

and tightening torque. Insufficient tightening may cause wires and terminal blocks to generate heat due to faulty 

contact, possibly resulting in fire. 

· Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables for I/O Signal Cables and 

Encoder Cables. 

· Observe the following precautions when wiring the SERVOPACKôs main circuit terminals. 
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· Turn ON the power supply to the SERVOPACK only after all wiring, including the main circuit terminals, has 

been completed. 

· If a connector is used for the main circuit terminals, remove the main circuit connector from the SERVOPACK 

before you wire it. 

· Insert only one wire per insertion hole in the main circuit terminals. 

· When you insert a wire, make sure that the conductor wire (e.g., whiskers) does not come into contact with 

adjacent wires. 

· Install molded-case circuit breakers and other safety measures to provide protection against short circuits in 

external wiring. There is a risk of fire or failure. 

 

 

ɏΗNOTICE  

· Whenever possible, use the Cables specified by FATEK. 

If you use any other cables, confirm the rated current and application environment of your model and use the 

wiring materials specified by FATEK or equivalent materials. 

· Securely tighten cable connector screws and lock mechanisms. 

Insufficient tightening may result in cable connectors falling off during operation. 

· Do not bundle power lines (e.g., the Main Circuit Cable) and low-current lines (e.g., the I/O Signal Cables or 

Encoder Cables) together or run them through the same duct. If you do not place power lines and low-current 

lines in separate ducts, separate them by at least 30 cm. If the cables are too close to each other, malfunctions 

may occur due to noise affecting the lowcurrent lines. 

· Install a battery at either the host controller or on the Encoder Cable. 

If you install batteries both at the host controller and on the Encoder Cable at the same time, you will create a 

loop circuit between the batteries, resulting in a risk of damage or burning. 

· When connecting a battery, connect the polarity correctly.  

There is a risk of battery rupture or encoder failure.  

 

 

ɏΗ Lathw¢!b¢ 

· Use a molded-case circuit breaker or fuse to protect the main circuit. 

The SERVOPACK connects directly to a commercial power supply; it is not isolated through a transformer or 

other device. Always use a molded-case circuit breaker or fuse to protect the servo system from accidents 

involving different power system voltages or other accidents. 

· Install an earth leakage breaker. 

The SERVOPACK does not have a built-in ground fault protective circuit. To configure a safer system, install a 

ground fault detector against overloads and short-circuiting, or install a ground fault detector combined with a 

molded-case circuit breaker. 

· Do not turn the power supply ON and OFF more than necessary. 

· Do not use the SERVOPACK for applications that require the power supply to turn ON and OFF frequently. 

Such applications will cause elements in the SERVOPACK to deteriorate. 

· After you have started actual operation, allow at least one hour between turning the power supply ON and 

OFF (as a guideline). 

To ensure safe, stable application of the servo system, observe the following precautions when wiring.  
· Use the cables specified by FATEK. Design and arrange the system so that each cable is as short as possible. 
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· The signal cable conductors are as thin as 0.2 mm2 or 0.3 mm2. Do not subject them to excessive bending stress or 

tension. 
 

4.1.2 Countermeasures against Noise 

The SERVOPACK is designed as an industrial device. It therefore provides no measures to prevent 

radio interference. The SERVOPACK uses high-speed switching elements in the main circuit. 

Therefore peripheral devices may be affected by switching noise. If the equipment is to be used near 

private houses or if radio interference is a problem, take countermeasures against noise. 

The SERVOPACK uses microprocessors. Therefore, it may be affected by switching noise from peripheral devices. To 

prevent the noise from the SERVOPACK or the peripheral devices from causing malfunctions of any devices, take the 

following countermeasures against noise as required. 

ɗ Install the input reference device and Noise Filter as close to the SERVOPACK as possible.  

ɗ Always install a Surge Absorber for relays, solenoids, and Magnetic Contactor coils. 

ɗ Do not place the following cables in the same duct or bundle them together. Also, separate the cables from each 

other by at least 30 cm.  

ɗ Main Circuit Cables and I/O Signal Cables  

ɗ Main Circuit Cables and Host Controller Cables  

ɗ Main Circuit Cables and Encoder Cables  

ɗ Do not share the power supply with an electric welder or electrical discharge machine. If the SERVOPACK is placed 

near a high-frequency generator, install Noise Filters on the input side on the Main Circuit Power Supply Cable and 

Control Power Supply Cable even if the same power supply is not shared with the high-frequency generator. Refer 

to the following section for information on connecting Noise Filters. 

ɗ Implement suitable grounding measures.   
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Noise Filters  

You must attach Noise Filters in appropriate places to protect the SERVOPACK from the adverse effects of 

noise. The following is an example of wiring for countermeasures against noise. 

 

*1. For the ground wire, use a wire with a thickness of at least 2.0 mm2 (preferably, flat braided copper wire). 

 

*2. Whenever possible, use twisted-pair wires to wire all connections marked with 

 

 

Noise Filter Wiring and Connection Precautions 

Always observe the following precautions when wiring or connecting Noise Filters.  

ɗ Separate input lines from output lines. Do not place input lines and output lines in the same duct or 

bundle them together. 
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ɗ Separate the Noise Filter ground wire from the output lines. Do not place the Noise Filter ground wire, 

output lines, and other signal lines in the same duct or bundle them together. 

 

ɗ Connect the Noise Filter ground wire directly to the grounding plate. Do not connect the Noise Filter 

ground wire to other ground wires. 

 

ɗ If a Noise Filter is located inside a control panel, first connect the Noise Filter ground wire and the 

ground wires from other devices inside the control panel to the grounding plate for the control panel, 

then ground the plate. 
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4.1.3 Grounding 

Implement grounding measures as described in this section. Implementing suitable grounding measures will 

also help prevent malfunctions, which can be caused by noise.  

Observe the following precautions when wiring the ground cable. 

ɗ Ground the SERVOPACK to a resistance of 100 ɋ or less.  

ɗ Be sure to ground at one point only.  

ɗ Ground the Servomotor directly if the Servomotor is insulated from the machine. 

 

Motor Frame Ground or Motor Ground  

If you ground the Servomotor through the machine, switching noise current can flow from the main circuit of 

the SERVOPACK through the stray capacitance of the Servomotor. To prevent this, always connect the motor 

frame terminal (FG) or ground terminal (FG) of the Servomotor to the ground terminal ñ ò Also be sure to 

ground the ground terminal  ñò. 

Ground both the Moving Coil and Magnetic Way of a Linear Servomotor. 

 

Noise on I/O Signal Cables 

If noise enters the I/O Signal Cable, connect the shield of the I/O Signal Cable to the connector shell to 

ground it. If the Servomotor Main Circuit Cable is placed in a metal conduit, ground the conduit and its 

junction box. For all grounding, ground at one point only. 
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4.2  Basic Wiring Diagrams 

Å input three -phase AC380V  

 

Å input three -phase AC220V  
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Å input single -phase AC220V  

 

4.3 Wiring the Power Supply to the SERVOPACK 

4.3.1 Terminal Symbols and Terminal Names 

SERVOPACK main circuit and control circuit power supply wiring using servo drive main circuit connector or 

terminal row. 

ɏΗCAUTION 

Wire all connections correctly according to the following table and specified reference information. 

There is a risk of SERVOPACK failure or fire if incorrect wiring is performed. 

The SERVOPACKs main circuit power supply input specifications as below: 

ί Single/Three phase AC220V Power Supply Input 

Terminal 

Symbols 
Terminal Name Specifications and Reference 

L1ЇL2ЇL3 

Main circuit power 

supply input 

terminals for AC 

power supply input 

Three-phase,AC 200Vљ240VЇ-15%љ+10%Ї50/60Hz 

Single-phase,AC 200Vљ240VЇ-15%љ+10%Ї50/60Hz 

L1CɻL2C 
Control power 

supply terminals 

Single-phase,AC 200Vљ240VЇ-15%љ+10%Ї50/60Hz 

B1/ ɻ̀B2ɻB3 
Regenerative 

Resistor terminals 

If the internal regenerative resistor is insufficient, remove the lead or short bar 

between B2 and B3 and connect an External Regenerative Resistor between B1/ 

and B2. The External Regenerative Resistor is not included. Obtain it separately. 

y π None. (Do not connect anything to this terminal.) 
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ί Three-Phase,AC380V Power Supply Input 

Terminal 

Symbols 
Terminal Name Specifications and Reference 

[мЇ[нЇ[о 

Main circuit power 

supply input 

terminals for AC 

power supply input 

Three-phase,AC 380Vљ420V, - 15%љ+10%, 50/60Hz 

L1CɻL2C 
Control power 

supply terminals 

DC24V,0V, - 10%љ+10% 

B1/ƓɻB2ɻB3 
Regenerative 

Resistor terminals 

If the internal regenerative resistor is insufficient, remove the lead or short bar 

between B2 and B3 and connect an External Regenerative Resistor between B1/ 

and B2. The External Regenerative Resistor is not included. Obtain it separately. 

If have no internal regenerative resistor,No B2,B3Їconnect an External 

Regenerative Resistor between B1/ and B2. The External Regenerative Resistor 

is not included. Obtain it separately.  

y - None. (Do not connect anything to these terminals.) 

 

4.3.2 Wiring Procedure for Main Circuit Connector 

ɗ Required Items 

Required Item Remark 

Spring Opener or 

Flatblade 

Screwdriver 

· Spring Opener 
SERVOPACK accessory 

· Flat-blade screwdriver 
Commercially available screwdriver with tip width of 3.0 mm to 3.5 mm 

1.Remove the main circuit connector and motor connector from the SERVOPACK. 

2.Remove the sheath from the wire to connect. 

 

3ЉOpen the wire insertion hole on the terminal connector with the tool. There are the following two ways to 

open the insertion hole. Use either method. 

Ƙ Using a Spring Opener ƙ Using a Flat-blade Screwdriver 

Open the insertion hole with the Spring Opener 

as shown in the figure. 

 

 

Firmly insert a flat-blade screwdriver into the 

screwdriver insertion hole to open the wire 

insertion hole. 

     

4.Insert the conductor into the wire insertion hole. Then, remove the Spring Opener or flatblade screwdriver. 

5.Make all other connections in the same way. 

6.When you have completed wiring, attach the connectors to the SERVOPACK. 
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4.3.3 Power ON Sequences 

 Consider the following points when you design the power ON 

sequence. 

· The ALM (Servo Alarm) signal is output for up to five seconds 

when the control power supply is turned ON. Take this into 

consideration when you design the power ON sequence, and 

turn ON the main circuit power supply to the SERVOPACK 

when the ALM signal is OFF (alarm cleared). 

 

ɏΗ WARNING 

· Even after you turn OFF the power supply, a high residual voltage may remain in the SERVOPACK. To prevent 

electric shock, do not touch the power supply terminals after you turn OFF the power. When the voltage is 

discharged, the CHARGE indicator will turn OFF. Make sure the CHARGE indicator is OFF before you start 

wiring or inspection work. 

 

4.3.4 Power Supply Wiring Diagrams 

· Wiring Example for Three-PhaseЕ  

 

 

 

* SC328ABL00 have no build-in resister,B2 and B3 no need short connection. 
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4.3.5 Wiring Regenerative Resistors 

This section describes how to connect External Regenerative Resistors.  

ɏΗ WARNING 

· Be sure to wire Regenerative Resistors correctly. Do not connect B1/ξ and B2. Doing so may result in fire or 

damage to the Regenerative Resistor or SERVOPACK. 

Connecting Regenerative Resistors 

1.Remove the lead from between the B2 and B3 terminals on the SERVOPACK. 

2.Connect the External Regenerative Resistor between the B1/ξ and B2 terminals. 

3.Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistance). 

(Note) SC328ABL00 have no build-in regenerative resistors,between B2 and B3 can not be short, Connect the External 

Regenerative Resistor between the B1/ and B2 terminals on the SERVOPACK. 
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4.4 Wiring Servomotors 

4.4.1 Terminal Symbols and Terminal Names 

The SERVOPACK terminals or connectors that are required to connect the SERVOPACK to a 

Servomotor are given below. 

Terminal/Connector Symbols Terminal/Connector Name 

UЇVЇW Servomotor terminals 

 Ground terminal 

CN2 Encoder connector 

4.4.2 Pin Arrangement of Encoder Connector (CN2) 

Pin No. Signal Function 

1 PG5V Encoder power supply +5 V 

2 PG0V Encoder power supply 0 V 

3 E+* Battery for absolute encoder (+) 

4 E-* Battery for absolute encoder (-) 

5 SD+ Serial data (+) 

6 SD- Seral data (-) 

Shell Shield ðð 

* No wiring is required for an incremental encoder or a batteryless absolute encoder. 

 

4.4.3 Wiring the SERVOPACK to the Encoder 

When Using an Absolute Encoder 

If you use an absolute encoder, use an Encoder Cable with a Battery Case or install a battery on the 

host controller. 

 

ɗ Wiring Example When Using an Encoder Cable with a Battery Case 

 

*1. The encoder pin numbers for wiring the connector depend on the Servomotor that you use. 

 

*2. represents a shielded twisted-pair cable. 
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4.4.4 Wiring the SERVOPACK to the Holding Brake 

· If you use a Rotary Servomotor, select a Surge Absorber according to the brake current and brake     

power supply. Refer to the following manual for details. 

· After the Surge Absorber is connected, check the brake operation delay time in your application.  

· The Surge Absorber may affect the brake operation delay time.  

Configure the relay circuit to activate the holding brake for an emergency stop. 

 

· To use the brake, you must allocate an output signal for the /BK signal. 

· If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power 

supplies, such as the one for the I/O signals of the CN1 connector. If the power supply is shared, the I/O 

signals may malfunction. 

 

 

 

BK-RY: Brake control relay 

1D: Flywheel diode 

* Install the surge absorber near the brake terminals on the Servomotor. 
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4.5 I/O Signal Connections 

4.5.1  I/O Signal Connector (CN1) Names and Functions 

Communicatuon servo ( SC3 ̌̌̌̌̌ 00 )  

Default settings are given in parentheses. 

Pin Signal Function Pin Signal Function 

1 -- 
-- 

26 -- 
-- 

2 -- 27 -- 

3 -- 
-- 

28 -- 
-- 

4 -- 29 -- 

5 -- 
-- 

30 -- 
-- 

6 -- 31 -- 

7 OUT0+ Output 0,  

Allocation 

(Default: ALM) 

32 OUT3+ Output 3,  

Allocation 

(Reserve) 8 OUT0- 33 OUT3- 

9 OUT1+ Output 1, 

Allocation 

(Default:/COIN) 

34 OUT4+ Output 4, 

Allocation 

(Reserve) 10 OUT1- 35 OUT4- 

11 OUT2+ Output 2, 

Allocation 

(Default:/BK) 

36 OUT5+ Output 5, 

Allocation 

(Reserve) 12 OUT2- 37 OUT5- 

13 DICOM Digital Signal Common Port 38 -- 

14 IN0 

Input 0, 

Allocation 

(Default:/S-ON) 

39 IN4 

Input 4, 

Allocation 

(Reserve) 

15 IN1 

Input 1, 

Allocation 

(Default:/P-CON) 

40 IN5 

Input 5, 

Allocation 

(Reserve) 

16 IN2 

Input 2, 

Allocation 

(Default:/P-OT) 

41 IN6 

Input 6, 

Allocation 

(Reserve) 

17 IN3 

Input 3, 

Allocation 

(Default:/N-OT) 
42 IN7 

Input 7, 

Allocation 

(Reserve) 

18 -- 43 -- 

19 APAO+ 
Pulse Generator Output Phase A 

44 -- 
-- 

20 APAO- 45 -- 

21 APBO+ 
Pulse Generator Output Phase B 

46 -- 
-- 

22 APBO- 47 -- 

23 APCO+ 
Pulse Generator Output Phase C 

48 -- 
-- 

24 APCO- 49 -- 

25 GND Signal Ground 50 GND Signal Ground 

(Note) 1ɻDo not use the idle terminals. 

2ɻPlease Connect the I/O signal cable shield to connector shell. 
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Pulse servo  ( SC3 ̌̌̌̌̌ 10 )  

Default settings are given in parentheses. 

Pin Signal Function Pin Signal Function 

1 APULS+ 
Pulse Reference input 

26 -  
-- 

2 APULS- 27 -  

3 BSIGN+  
Sign Reference Input 

28 -  
-- 

4 BSIGN-  29 -  

5 ANA1+ 
Speed Reference Input 

30 ANA2+ 
Torque Reference Input 

6 ANA1- 31 ANA2- 

7 OUT0+ Output 0,  

Allocation 

(Default: ALM) 

32 OUT3+ Output 3,  

Allocation 

(Reserve) 8 OUT0- 33 OUT3- 

9 OUT1+ Output 1, 

Allocation 

(Default:/COIN) 

34 OUT4+ Output 4, 

Allocation 

(Reserve) 10 OUT1- 35 OUT4- 

11 OUT2+ Output 2, 

Allocation 

(Default:/BK) 

36 OUT5+ Output 5, 

Allocation 

(Reserve) 12 OUT2- 37 OUT5- 

13 DICOM Digital Signal Common Port 38 -- 

14 IN0 

Input 0, 

Allocation 

(Default:/S-ON) 

39 IN4 

Input 4, 

Allocation 

(Reserve) 

15 IN1 

Input 1, 

Allocation 

(Default:/P-CON) 

40 IN5 

Input 5, 

Allocation 

(Reserve) 

16 IN2 

Input 2, 

Allocation 

(Default:/P-OT) 

41 IN6 

Input 6, 

Allocation 

(Reserve) 

17 IN3 

Input 3, 

Allocation 

(Default:/N-OT) 

42 IN7 

Input 7, 

Allocation 

(Reserve) 

18 -- 43 -- 

19 APAO+ 
Pulse Generator Output Phase A 

44 -- 
-- 

20 APAO- 45 -- 

21 APBO+ 
Pulse Generator Output Phase B 

46 -- 
-- 

22 APBO- 47 -- 

23 APCO+ 
Pulse Generator Output Phase C 

48 -- 
-- 

24 APCO- 49 -- 

25 GND Signal Ground 50 GND Signal Ground 

 

4.5.2  I/O Signal Connector (CN1) Pin Arrangement 

Communicatuon servo ( SC3 ̌̌̌̌̌ 00 )  

 
1 -  

 
26 -  

2 -  27 -  
3 -  28 -  

4 -  29 -  
5 -  30 -  

6 -  31 -  
7 OUT0+  32 OUT3+  

8 OUT0- 33 OUT3- 
9 OUT1+  34 OUT4+  

10 OUT1- 35 OUT4- 
11 OUT2+  36 OUT5+  

12 OUT2- 37 OUT5- 
13 DICOM  38 -  

14 IN0 39 IN4 
15 IN1 40 IN5 

16 IN2 41 IN6 
17 IN3 42 IN7 

18 -  43 -  
19 APAO+  44 -  

20 APAO- 45 -  
21 APBO+ 46 -  

22 APBO- 47 -  
23 APCO+ 48 -  

24 APCO- 49 -  
25 GND 50 GND   
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Pulse servo  ( SC3 ̌̌̌̌̌ 10 )  

 

 
1 APULS+ 

 
26 -  

2 APULS- 27 -  
3 BSIGN+ 28 -  

4 BSIGN- 29 -  
5 ANA1+  30 TREF+ 

6 ANA1 - 31 TREF- 
7 OUT0+  32 OUT3+  

8 OUT0- 33 OUT3- 
9 OUT1+  34 OUT4+  

10 OUT1- 35 OUT4- 
11 OUT2+  36 OUT5+  

12 OUT2- 37 OUT5- 
13 DICOM  38 -  

14 IN0 39 IN4 
15 IN1 40 IN5 

16 IN2 41 IN6 
17 IN3 42 IN7 

18 -  43 -  
19 APAO+  44 -  

20 APAO- 45 -  
21 APBO+ 46 -  

22 APBO- 47 -  
23 APCO+ 48 -  

24 APCO- 49 -  
25 GND 50 GND   
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4.5.3  I/O Signal Wiring Examples 

Ɍ Communicatuon servo ( SC3 ̌̌̌̌̌ 00 )  Position Control with a Rotary Servomotorǉ220VAC : 

SC303AAD00̘SC306AAF00̘SC308AAG00̘SC310AAH00̘SC312AAH00380VAC : SC315ABJ00 ̘

SC328ABL00Ǌ 

 

* AC 380V Serie SERVOPACK Control Power Supply is DC 24V. 
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Ɍ Pulse servo  ( SC3 ̌̌̌̌̌ 10 )  Position Control with a Rotary Servomotor  
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Ɍ Pulse servo  ( SC3 ̌̌̌̌̌ 10 ) Speed/Torque Control with a Rotary Servomotor 

 

 

* AC 380V Serie SERVOPACK Control Power Supply is DC 24V. 

4.5.4  I/O Circuits 

Sequence Input Circuits 

π Photocoupler Input Circuits 
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This section describes CN1 connector terminals CN1-IN0љCN1-IN7. 

Examples for Relay Circuits Examples for Open-Collector Circuits 

  

Note: The 24-VDC external power supply capacity must be 50 mA minimum. 

The SERVOPACK input circuits use bidirectional photocouplers.  

Select either a sink circuit or source circuit according to the specifications required by the machine. 

 

Sink Circuits Source Circuits 

  

Input Signal Polarity Input Signal Polarity 

Photocoupler Internal Signal Level Photocoupler Internal Signal Level 

ON Low level ON Low level 

OFF High level OFF High level 

 

Sequence Output Circuits 

Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit failures. If a 

short-circuit failure occurs as a result of any of these causes, the holding brake will not work. This could 

damage the machine or cause an accident that may result in death or injury.  
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π Photocoupler Output Circuit 
Photocoupler output circuits are used for the ALM (Servo Alarm), /S-RDY (Servo Ready), and other sequence 

output signals. Connect a photocoupler output circuit to a relay or line-receiver circuit. 

Example for Relay Circuit Example for Line-Receiver Circuit 

 
 

  Note: The maximum allowable voltage and current range for photocoupler output circuits are as follows: 

        Å Maximum allowable voltage: DC 30 V  

Å Current range: DC 5 mA to 50 mA  

 
 
π Line-Driver Output Circuits 
This section describes CN1 connector terminals CN1-19љ24(Phase-AɻBɻC Signal) .  

The serial data from the encoder is converted to two-phase (phases A and B) pulses. The resulting output 

signals (PAO, /PAO and PBO, /PBO) and origin pulse signal (PCO and /PCO) are output with line-driver 

output circuits. Connect the line-driver output circuits to line-receiver circuits at the host controller. 

Example for Line-Receiver Circuit 
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 Basic Functions That Require Setting Before 

Operation 

5.1 Manipulating SERVOPACK ParametersεPň̌̌ζ 

This section describes the classifications, notation, and setting methods for the SERVOPACK 

parameters given in this manual. 

5.1.1 Classifications of SERVOPACK Parameters 

There are the following two types of SERVOPACK parameters. 

/ƭŀǎǎƛŦƛŎŀǘƛƻƴ aŜŀƴƛƴƎ 

Setup Parameters Parameters for the basic settings that are 

required for operation. 

Tuning Parameters Parameters that are used to adjust servo 

performance. 

When you edit parameters with a Digital Operator, only setup parameters are displayed by 

default. To edit tuning parameters, set Pn00B to n.ɍɍɍ1(Display all parameters). 

Parameter Meaning When Enabled Classification 

Pn00B 

n.ɍɍɍ0 
[default setting] 

Display only setup parameters. 
After restart Setup 

n.ɍɍɍ1 Display all parameters. 

5.1.2 Notation for Parameters 

There are two types of notation used for parameters that depend on whether the parameter requires a 

numeric setting (parameter for numeric setting) or requires the selection of a function (parameter for selecting 

a function). 
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5.1.3 Parameter Setting Method 

You can use the ProTuner, a Digital Operator, or the Panel Operator to set parameters.  

5.1.4 Write Prohibition Setting for Parameters 

You can prohibit writing parameters from the Panel Operator or the Digital Operator. Even if you do, you 

will still be able to change parameter settings from the ProTuner. 

5.1.5 Initializing Parameter Settings 

You can return the parameters to their default settings. 

This function will not initialize the settings of the parameters that are adjusted for the Fn00CɻFn00Dɻ

Fn00EɻFn00F utility functions. 

 

To enable the new settings, turn the power supply to the SERVOPACK OFF and ON again after you 

complete the operation. 

 

Preparations 

Always check the following before you initialize the parameter settings. 

ɗ The parameters must not be write prohibited. 

ɗ The servo must be OFF. 

5.2 EtherCAT Communication Specification Setting 

EtherCAT Communication Specification is set using PA013 and PA014. 

5.2.1 Communication Specifications Setting 

Parameter Meaning 
When 

Enabled 

Classific

ation 

Pn014 

n.ɍɍɍ0 

[default] 
EtherCAT station address mode 

0:Pn013 setting value for EtherCAT station addressЃStation aliasЄ 

1:SII areaЃ0004hЄvalue for EtherCAT Station addressЃStation aliasЄ 

After 

restart 
Setup 

n.ɍɍɍ1 

5.2.2 Station Address Setting 

Pn013 

EtherCAT station address Speed     Position     Torque 

Setting Range Unit Default Setting When Enabled Classification 

0000FFFF -- 1 After restart Setup 

5.3 Power Supply Type Settings for the Main Circuit and Control Circuit 

A SERVOPACK with a power supply input can be operated on either an AC power supply input or DC 

power supply input to the main and control circuits. If you select an AC power supply input, you can 

operate the SERVOPACK on either a single-phase power supply input or a three-phase power supply 

input. This section describes the settings related to the power supplies. 

5.3.1 AC Power Supply Input/DC Power Supply Input Setting 

Set Pn001 = n.ɍXɍɍ (Main Circuit Power Supply AC/DC Input Selection) to specify whether to use an 

AC or DC power supply input for the main circuit power supply to the SERVOPACK. 

If the setting of Pn001=n.ɍXɍɍ, does not agree with the actual power supply input, an A.330 alarm 

(Main Circuit Power Supply Wiring Error) will occur. 

Examples of When an A.330 Alarm (Main Circuit Power Supply Wiring Error) Occurs 

· A DC power supply is connected between the B1/ξ and ἷ terminals, but an AC power supply  

input is specified (Pn001=n.ɍ0ɍɍ) .  

· An AC power supply is input to the L1, L2, and L3 terminals, but a DC power supply is specified  

(Pn001=n.ɍ1ɍɍ) .  



 

5-3 
 

Parameter Meaning When Enabled Classification 

Pn001 

n.ɍ0ɍɍ 

[Default] 
AC power supply input 

After restart Setup 

n.ɍ1ɍɍ DC power supply input 

 

ɏΗWARNING 

· Connect the AC or DC power supplies to the specified SERVOPACK terminals. 

¶ Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals on the  

SERVOPACK. 

¶ Connect a DC power supply to the B1/ἶ and ἷ terminals and the L1C and L2C terminals on the 

SERVOPACK. 

There is a risk of failure or fire. 

· Always specify a DC power supply inputЃPn001=n.1 Єbefore you input DC power for the main 

circuit power supply. 

If you input DC power without specifying a DC power supply input (i.e., without setting Pn001 to n.ǅ1ǅǅ),  the 

SERVOPACKôs internal elements may burn and may cause fire or damage to the equipment. 

·With a DC power supply input, time is required to discharge electricity after the main power supply is turned 

OFF. A high residual voltage may remain in the SERVOPACK after the power supply is turned OFF. Be 

careful not to get an electric shock. 

·Install fuses on the power supply line if you use DC power. 

·The Servomotor returns regenerative energy to the power supply. If you use a SERVOPACK with a DC 

power supply input, regenerative energy is not processed. Process the regenerative energy at the power 

supply. 

5.3.2 Single-phase AC Power Supply Input/Three-phase AC Power              
Supply Input Settin 

Some models of Three-phase 200-VAC SERVOPACKs can also operate on a single-phase 200-VAC 

power supply. 

You can use a single-phase, 200-VAC power supply input with the following models. 

¥SC303AAD00ɻSC306AAF00ɻSC308AAG00ɻSC310AAH00ɻSC312AAH00 

If you use a single-phase, 200-VAC power supply input for the SERVOPACKôs main circuit power supply, 

set parameter Pn00B to n.ɍ1ɍɍ (Use a three-phase power supply input as a single-phase power 

supply input). 

Parameter Meaning When Enabled Classification 

Pn00B 

n.ɍ0ɍɍ 

[default setting] 
Use a three-phase power supply input. 

After restart Setup 

n.ɍ1ɍɍ 
Use a three-phase power supply input as a single-
phase power supply input. 

5.4 Functions and Settings for the /S-ON (Servo ON) Signal 

The /S-ON (Servo ON) signal is used to enable Servomotor operation.  

This section describes the function of and settings for the /S-ON signal. 

5.4.1 Function of the /S-ON (Servo ON) Signal 

Type Signal Connector Pin No. Signal Status Function 

Input /S-ON Signal Allocation 

ONЃclosedЄ Power is supplied to the Servomotor to enable 

operation. 

OFFЃopenЄ Power supply to the Servomotor is stopped and 

operation is disabled. 

You can use Pn50A = n.X  (/S-ON (Servo ON) Signal Allocation) to allocate the /S-ON signal to a 

different input signal terminal. 
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1. Always input the /S-ON signal before you input a speed, position, or torque reference to start the 

Servomotor. Never input the reference first and then use the /S-ON signal or turn ON the AC power 

supply to start the Servomotor. Doing so will degrade internal elements and may cause an accident. 

2. Input the /S-ON signal while the Servomotor is stopped. You cannot turn ON the servo while the  

Servomotor is operating. 

5.4.2 Setting to Keep the Servo ON and Supply Power to the Motor  
Continuously 

You can set Pn50A = n.X  (/S-ON (Servo ON) Signal Allocation) to 9 (The signal is always active) to 

keep the servo ON and supply power to the motor continuously. 

 

Parameter Meaning When Enabled Classification 

Pn50A 

n.ɍɍ0ɍ 
[default 

setting] 

The S-ON signal is active when CN1-14 input signal is 

ON (closed). After restart Setup 

n.ɍɍ9ɍ 
The signal is always active. (The /S-ON signal is always 

active.) 

 

1.  If you set this parameter to keep the servo ON continuously, power will be supplied to the motor as 

soon the main circuit power supply to the SERVOPACK is turned ON. If there is already a speed, 

position, or torque reference input, the Servomotor or machine may perform unexpected operation. 

Always implement safety measures. 
2.  If a resettable alarm occurs and operation is disabled (power is not supplied to the motor), operation 

will be automatically enabled (power will be supplied to the motor) when the alarm is reset. If you set 

this parameter to keep the servo ON continuously, the Servomotor or machine may perform unexpected 

operation when an alarm is reset. 

 

5.5 Motor Direction Setting 

You can reverse the direction of Servomotor rotation by changing the setting of Pn000 = n.ǅǅǅX (Rotation 

Direction Selection) without changing the polarity of the speed or position reference. Rotary Servomotors 

The default setting for forward rotation is counterclockwise (CCW) as viewed from the load end of the 

Servomotor. 

Parameter 
Forward/Rev
erse 

Reference 

Motor Direction and Pulse Generator (PG) Output 
Applicable 
Overtravel 
Signal (OT) 

Pn000 

n.ɍɍɍ0 
Use CCW as 

the forward 

direction. 
[default setting] 

Forward 

reference 

  

Forward Drive 

Prohibit Signal 

(P-OT) 

Reverse 

reference 

  

Reverse Drive 

Prohibit Signal 

(N-OT) 

n.ɍɍɍ1 
Use CW as the 

forward 

direction. 

(Reverse 

Rotation Mode) 

Forward 

reference 

  

Forward Drive 

Prohibit Signal 

(P-OT) 

Reverse 

reference 

  

Reverse Drive 

Prohibit Signal 

(N-OT) 
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5.6 Overtravel and Related Settings 

Overtravel is a function of the SERVOPACK that forces the Servomotor to stop in response to a signal 

input from a limit switch that is activated when a moving part of the machine exceeds the safe range of 

movement. 

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse Drive Prohibit) 

signals. 

You use the P-OT and N-OT signals to stop the machine by installing limit switches at the positions 

where you want to stop the machine that is operated by the Servomotor. A SERVOPACK wiring example 

is provided below. 

      

Using the overtravel function is not necessary for rotating applications such as rotary tables and 

conveyors. No wiring for overtravel input signals is required. This section describes the parameters 

settings related to overtravel. 

ɏΗCAUTION 

· To prevent accidents that may result from contact faults or disconnections, use normally closed limit  

switches. Do not change the default settings of the polarity of the overtravel signals (P-OT and N-OT). 

· If you use a Servomotor for a vertical axis, the /BK (Brake) signal will remain ON (i.e., the brake will be 

released) when overtravel occurs. This may result in the workpiece falling when overtravel occurs. To 

prevent the workpiece from falling, set Pn001 to n.ǅǅ1ǅ to place the Servomotor in a zero-clamped state 

when it stops. 

· A base block state is entered after stopping for overtravel. This may cause the Servomotor to be pushed 

back by an external force on the load shaft. To prevent the Servomotor from being pushed back, set Pn001 

to n.ǅǅ1ǅ to place the Servomotor in a zero-clamped state when it stops. 

5.6.1 Overtravel Signals 

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse Drive Prohibit) 

signals. 

Type Signal Connector Pin No. Signal status meaning 

Input 

P-OT CN1-IN2 
ON Forward drive is enabled (actual operation). 

OFF Forward drive is prohibited (forward overtravel). 

N-0T CN1-IN3 
ON Reverse drive is enabled (actual operation). 

OFF Reverse drive is prohibited (reverse overtravel). 

You can operate the Servomotor in the opposite direction during overtravel by inputting a reference. 

5.6.2 Setting to Enable/Disable Overtravel 

You can use Pn50A = n.Xǅǅǅ (P-OT (Forward Drive Prohibit) Signal Allocation) and Pn50B = n.ǅǅǅX (N-OT 

(Reverse Drive Prohibit) Signal Allocation) to enable and disable the overtravel function. 

You do not need to wire the overtravel input signals if you are not going to use the overtravel function. 

Parameter Meaning 
When 
Enabled 

Classification 

Pn50A 

n. 2ɍɍɍ 
[default 

setting] 

The forward overtravel function is enabled, and the P-OT 

(Forward Drive Prohibit) signal is input from CN1-IN2. 
After restart Setup 

n. 8ɍɍɍ 
The reverse overtravel function is disabled. Forward drive is 

always enabled. 

Pn50B 

n.ɍɍɍ3 
[default 

setting]  

The reverse overtravel function is enabled and the N-OT 

(Reverse Drive Prohibit) signal is input from CN1-IN3  
After restart Setup 
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n.ɍɍɍ8 
The reverse overtravel function is disabled. Reverse drive is 

always enabled. 

5.6.3 Motor Stopping Method for Overtravel 

You can set the stopping method of the Servomotor when overtravel occurs in Pn001 = n.ǅǅXX (Servo 

OFF or Alarm Group 1 Stopping Method and Overtravel Stopping Method). 
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Parameter Motor Stopping Method* Status after Stopping When Enabled Classification 

Pn001 

n.ɍɍ00 

[default setting] Dynamic brake 
Coasting 

After restart Setup 

n.ɍɍ01 

n.ɍɍ02 Coasting 

n.ɍɍ1ɍ Deceleration according to 

setting of Pn406 

Zero clamp 

n.ɍɍ2ɍ Coasting 

n.ɍɍ3ɍ Deceleration according to 

setting of Pn30A 

Zero clamp 

n.ɍɍ4ɍ Coasting 

* You cannot decelerate a Servomotor to a stop during torque control. For torque control, the Servomotor will be stopped 

with the dynamic braking or coast to a stop (according to the setting of Pn001 = n.X (Servo OFF or Alarm Group 

1 Stopping Method)), and then the Servomotor will enter a coasting state. 

Stopping the Servomotor by Setting Emergency Stop Torque 

To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop Torque). If 

Pn001 = n.ǅǅXǅ is set to 1 or 2, the Servomotor will be decelerated to a stop using the torque set in 

Pn406 as the maximum torque. The default setting is 800%. This setting is large enough to allow you to 

operate the Servomotor at the maximum torque. However, the maximum emergency stops torque that 

you can use is the maximum torque of the Servomotor. 

Pn406 

Emergency Stop Torque  Speed     Positon    

Setting Range Setting Unit Default Setting When Enabled Classification 

0 800 1% * 800 Immediately Setup 

* Set a percentage of the motor rated torque. 

Stopping the Servomotor by Setting the Deceleration Time 

To specify the Servomotor deceleration time and use it to stop the Servomotor, set Pn30A (Deceleration 

Time for Servo OFF and Forced Stops). 

Pn30A 

Deceleration Time for Servo OFF and Forced Stops  Speed     Position     

Setting range Setting unit Default setting When Enabled Classification 

0 10000 1ms 0 Immediately Setup 

If you set Pn30A to 0, the Servomotor will be stopped with a zero speed. The deceleration time that you 

set in Pn30A is the time to decelerate the Servomotor from the maximum motor speed. 

 

5.6.4 Overtravel Warnings 

You can set the system to detect an A.9A0 warning (Overtravel) if overtravel occurs while the servo is ON. 

This allows the SERVOPACK to notify the host controller with a warning even when the overtravel signal is 

input only momentarily. An alarm occurs only if overtravel occurs while the servo is ON. An overtravel 

warning will not be detected when the servo is OFF, even if overtravel occurs. 

· The occurrence of an A.9A0 warning will not stop the motor or have any affect on host controller 

motion operations. The next step (e.g., the next motion or command) can be executed even if an 

overtravel warning exists. However, depending on the processing specifications and programming for 

warnings in the host controller, operation may be affected when an overtravel warning occurs (e.g., 

motion may stop or not stop). Confirm the specifications and programming in the host controller.  

· When overtravel occurs, the SERVOPACK will perform stop processing for overtravel. Therefore, 

when an A.9A0 warning occurs, the Servomotor may not reach the target position specified by the  

host controller. Check the feedback position to make sure that the axis is stopped at a safe position. 

 

The following parameter is set for this function. 
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Parameter Meaning When Enabled Classification 

Pn00D 

n.0ɍɍɍ 
[default 

setting] 

Do not detect overtravel warnings. 
Immediately Setup 

n.1ɍɍɍ Detect overtravel warnings. 

A timing chart for warning detection is provided below. 

 

1. Warnings are detected for overtravel in the same direction as the reference. 

2. Warnings are not detected for overtravel in the opposite direction from the reference. Example: A 

warning will not be output for a forward reference even if the N-OT signal turns ON. 

3. A warning can be detected in either the forward or reverse direction if there is no reference. 

4. A warning will not be detected when the servo is turned ON even if overtravel status exists. 

5. You can use the ALM_CLR (Clear Alarms and Warnings) command to clear the warning regardless of 

the servo ON/OFF status and overtravel signal status. 

6. If you clear the warning with the ALM_CLR (Clear Alarms and Warnings) command during overtravel 

status, a warning will not be detected again until the overtravel status is left. 

7. An overtravel warning will be detected even when the software limit has been detected. 

5.7 Holding Brake 

A holding brake is used to hold the position of the moving part of the machine when the SERVOPACK is 

turned OFF so that moving part does not move due to gravity or an external force. You can use the brake 

that is built into a Servomotor with a Brake, or you can provide one on the machine.  

The holding brake is used in the following cases. 

 

 

The brake built into a Servomotor with a Brake is a de-energization brake. It is used only to 

hold the Servomotor and cannot be used for braking. Use the holding brake only to hold a 

Servomotor that is already stopped. 

 

 

5.7.1 Brake Operating Sequenc 

You must consider the brake release delay time and the brake operation delay time to determine the 

brake operation timing, as described below. 
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Brake Release Delay Time  

The time from when the /BK (Brake) signal is turned ON until the brake is actually released. 

Brake Operation Delay Time  

The time from when the /BK (Brake) signal is turned OFF until the brake actually operates. 

 

*1. The brake action of servo motor with brake will have a delay time. The delay time is determined by the 

electrical characteristics of the brake. 

*2. Before you output a reference from the host controller to the SERVOPACK, wait for at least 50 ms plus the 

brake release delay time after you send the SV_ON command. 

*3. Use the following parameters to set the timing of when the brake will operate and when the servo will be turned OFF.  

Pn506 (Brake Reference-Servo OFF Delay Time), Pn507 (Brake Reference Output Speed Level), and Pn508 (ServoOFF- 

Brake Reference Waiting Time). 

5.7.2 /BK (Brake) Signal 

The following settings are for the output signal that controls the brake. You can change the connector pin 

that is allocated. For details, refer to Allocating the /BK (Brake) Signal.  The /BK signal is turned OFF (to 

operate the brake) when the servo is turned OFF or when an alarm is detected. You can adjust the 

timing of brake operation (i.e., the timing of turning OFF the /BK signal) with the servo OFF delay time 

(Pn506). 

Type Signal Connector Pin No. Signal Status Meaning 

Output /BK Allocating 
ONЃclosedЄ Releases the brake. 

OFFЃopenЄ Activates the brake. 

 The /BK signal will remain ON during overtravel. The brake will not be applied. 

 

Allocating the /BK (Brake) Signal 

Set the allocation for the /BK signal in Pn50F = n.X  (/BK (Brake Output) Signal Allocation). 

Parameter 
Connector 

Pin No. 
Meaning 

When 

Enabled 
Classification 

Pn50F 

n.ɍ0ɍɍ /bмπтΣу The /BK signal is Output from CN1-OUT0.  

After  

Restart 
Setup 

n.ɍ1ɍɍ /bмπфΣмл The /BK signal is Output from CN1-OUT1. 

n.ɍ2ɍɍ 

[default setting] 
/bмπммΣмн The /BK signal is Output from CN1-OUT2. 

n.ɍ3ɍɍ /bмπонΣоо The /BK signal is Output from CN1-OUT3. 

n.ɍ4ɍɍ /bмπопΣор The /BK signal is Output from CN1-OUT4. 

n.ɍ5ɍɍ /bмπосΣот The /BK signal is Output from CN1-OUT5. 

n.ɍ6ɍɍ πππ The /BK signal is not used. 

 

If you allocate more than one signal to the same output connector pin, a logical OR of the signals is 

output. Allocate the /BK signal to its own output connector pin, i.e., do not use the same output terminal 

for another signal. For example, never allocate the /TGON (Rotation Detection) signal and /BK signal to 

the same output connector pin. If you did so, the /TGON signal would be turned ON by the falling speed 

on a vertical axis, and the brake would not operate. 
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5.7.3  Output Timing of /BK (Brake) Signal When the Servomotor Is 
Stopped 

When the Servomotor is stopped, the /BK signal turns OFF as soon as the SV_OFF (Servo OFF) 

command is received. Use the servo OFF delay time (Pn506) to change the timing to turn OFF power 

supply to the motor after the SV_OFF command is input. 

Pn506 

Brake Reference-Servo OFF Delay Time  Speed     Position     Torque  

Setting range Setting Unit Default Setting When Enabled Classification 

0 10000 1ms 0 Immediately Setup 

ɗ When the Servomotor is used to control a vertical 

axis, the machine moving part may move slightly due 

to gravity or an external force. You can eliminate 

this slight motion by setting the servo OFF delay 

time (Pn506) so that power supply to the motor is 

stopped after the brake is applied.  

Å This parameter sets the timing of stopping power 

supply to the Servomotor while the Servomotor is stopped 

 

Power supply to the Servomotor will be stopped immediately when an alarm occurs, regardless of the 

setting of this parameter. The machine moving part may move due to gravity or an external force before 

the brake is applied. 

 

5.7.4 Output Timing of /BK (Brake) Signal When the Servomotor  
Is Operating 

If an alarm occurs while the Servomotor is operating, the Servomotor will start stopping and the /BK 

signal will be turned OFF. You can adjust the timing of /BK signal output by setting the brake reference 

output speed level (Pn507) and the servo OFF-brake reference waiting time (Pn508). 

(Note): If zero-speed stopping is set as the stopping method for alarms, the setting of Pn506 (Brake ReferenceServo OFF  
Delay Time) is used after the motor stops. 

Pn507 

Brake Reference Output Speed Level  Speed     Position     Torque  

Setting range Setting Unit Default Setting When Enabled Classification 

0 10000 1min-1 100 Immediately Setup 

Pn508 

Servo OFF-Brake Reference Waiting Time Speed     Position     Torque 

Setting range Setting Unit Default Setting When Enabled Classification 

10 100 10ms 50 Immediately Setup 

The brake operates when either of the following conditions is satisfied: 

   · When the Motor Speed Goes below the Level Set in Pn507 after the Power Supply to the Motor 

Is Stopped 

 

· When the Time Set In Pn508 Elapses after the Power Supply to the Motor Is Stopped 
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The Servomotor will be limited to its maximum speed even if the brake reference output speed level (Rotary 

Servomotor: Pn507) is higher than the maximum speed. 

 

5.8 Motor Stopping Methods for Servo OFF and Alarms 

You can use the following methods to stop the Servomotor when the servo is turned OFF or an alarm 

occurs. There are the following four stopping methods. 

Motor Stopping Method Meaning 

Stoping by applying the Dynamic 

Brake 

The electric circuits are internally connected to stop the Servomotor 

quickly. 

Coasting to a Stop The motor stops naturally due to friction during operation. 

Zero-speed Stopping The speed reference is set to 0 to stop the Servomotor quickly. 

Decelerating to a Stop Emergency stop torque is used to decelerate the motor to a stop. 

There are the following three conditions after stopping. 

Status after Stopping Meaning 

Dynamic Brake Applied The electric circuits are internally connected to hold the Servomotor. 

Coasting The SERVOPACK does not control the Servomotor. (The machine will move 

in response to a force from the load.) 

Zero Clamping A position loop is created and the Servomotor remains stopped at a position 

reference of 0. (The current stop position is held.) 

 

· The dynamic brake is used for emergency stops. The dynamic brake circuit will operate frequently if the 

power supply is turned ON and OFF or the servo is turned ON and OFF while a reference input is applied 

to start and stop the Servomotor. This may result in deterioration of the internal elements in the 

SERVOPACK. Use speed input references or position references to start and stop the Servomotor. 

· If the Servomotor must be stopped by coasting rather than with the dynamic brake when the main circuit 

power supply or the control power supply is turned OFF before the servo is turned OFF, use a 

SERVOPACK with the dynamic brake option. 

· To minimize the coasting distance of the Servomotor to come to a stop when an alarm occurs, zero-speed 

stopping is the default method for alarms to which it is applicable. However, depending on the application, 

stopping with the dynamic brake may be more suitable than zero-speed stopping. 

5.8.1 Stopping Method for Servo OFF 

Set the stopping method for when the servo is turned OFF in Pn001 = n.ǅǅǅX (Servo OFF or Alarm 

Group 1 Stopping Method). 

Parameter 
Servomotor Stopping 

Method 
Status after Servomotor 

Stops 
When 
Enabled 

Classification 

Pn001 
n. 0 

[default setting] 
Dynamic brake Dynamic brake Setup 
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n.ɍɍɍ1 Coasting After 

restart n.ɍɍɍ2 Coasting Coasting 

(Note) : If Pn001=n.ɍɍɍ0 (Stop the motor by applying the dynamic brake) and the Servomotor is stopped or operates at a 

low speed, braking force may not be generated, just like it is not generated for coasting to a stop. 

5.8.2 Servomotor Stopping Method for Alarms 

There are two types of alarms, group 1 (Gr. 1) alarms and group 2 (Gr. 2) alarms.  

A different parameter is used to set the stopping method for alarms for each alarm type. 

Motor Stopping Method for Group 1 Alarms 

When a group 1 alarm occurs, the Servomotor will stop according to the setting of Pn001 = n.ɍɍɍX. The 

default setting is to stop by applying the dynamic brake. 

Motor Stopping Method for Group 2 Alarms 

When a group 2 alarm occurs, the Servomotor will stop according to the settings of the following three 

parameters. The default setting is for zero clamping.  

Å Pn001 = n.ɍɍɍX (Servo OFF or Alarm Group 1 Stopping Method)  

Å Pn00A = n.ɍɍɍX (Motor Stopping Method for Group 2 Alarms)  

Å Pn00B = n.ɍɍXɍ (Motor Stopping Method for Group 2 Alarms)  

However, during torque control, the group 1 stopping method is always used. If you set Pn00B to n.ɍɍ1ɍ

(Apply dynamic brake or coast Servomotor to a stop), you can use the same stopping method as group 1. If 

you are coordinating a number of Servomotors, you can use this stopping method to prevent machine 

damage that may result because of differences in the stopping method.  

 

The following table shows the combinations of the parameter settings and the resulting stopping 

methods. 

Parameter Servomotor 
Stopping 
Method 

Status after 
Servomotor Stops 

When 
Enabled 

Classificati
on Pn00B Pn00A Pn001 

n.ɍɍ0ɍ 

[default 

setting] 

- --  

n.ɍɍɍ0 
[default setting]  Zero-speed 

stopping 

Dynamic brake 

After 

restart 
Setup 

n.ɍɍɍ1 
Coasting 

n.ɍɍɍ2 

n.ɍɍ1ɍ - --  

n.ɍɍɍ0 

[default setting] Dynamic brake 
Dynamic brake 

n.ɍɍɍ1 
Dynamic brake 

n.ɍɍɍ2 Dynamic brake 

n.ɍɍ2ɍ 

n.ɍɍɍ0 
[default 

setting] 

n.ɍɍɍ0 

[default setting] Dynamic brake 
Dynamic brake 

n.ɍɍɍ1 
Coasting 

n.ɍɍɍ2 Dynamic brake 

n.ɍɍɍ1 

n.ɍɍɍ0 
[default setting] Motor is 

decelerated 

using the torque 

set in Pn406 as 

the maximum 

torque. 

Dynamic brake 

n.ɍɍɍ1 
Coasting 

n.ɍɍɍ2 

n.ɍɍɍ2 

n.ɍɍɍ0 
[default setting] 

Coasting 
n.ɍɍɍ1 

n.ɍɍɍ2 

n.ɍɍɍ3 

n.ɍɍɍ0 
[default setting] 

Motor is 

decelerated 

according to 

setting of 

Pn30A. 

Dynamic brake 

n.ɍɍɍ1 
Coasting 

n.ɍɍɍ2 

n.ɍɍɍ4 

n.ɍɍɍ0 
[default setting] 

Coasting 
n.ɍɍɍ1 

n.ɍɍɍ2 
Note: 1. The setting of Pn00A is ignored if Pn00B is set to n.ɍɍ0ɍ or n.ɍɍ1ɍΦ 

2. The setting of Pn00A = n.ɍɍɍX is enabled for position control and speed control. During Torque control, the setting of 

Pn00A = n.ɍɍɍX will be ignored and only the setting of Pn001 = n.ɍɍɍX will be used. 
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5.9 Motor Overload Detection Level 

The motor overload detection level is the threshold used to detect overload alarms and overload 

warnings when the Servomotor is subjected to a continuous load that exceeds the Servomotor ratings. 

It is designed to prevent Servomotor overheating.  

You can change the detection timing for A.910 warnings (Overload) and A.720 alarms (Continuous 

Overload). You cannot change the detection level for A.710 alarms (Instantaneous Overload). 

5.9.1 Detection Timing for Overload Warnings (A.910) 

With the default setting for overload warnings, an overload warning is detected in 20% of the time 

required to detect an overload alarm. You can change the time required to detect an overload warning by 

changing the setting of the overload warning level (Pn52B). You can increase safety by using overload 

warning detection as an overload protection function matched to the system. 

The following graph shows an example of the detection of overload warnings when the overload warning 

level (Pn52B) is changed from 20% to 50%. An overload warning is detected in half of the time required 

to detect an overload alarm. 

 

Pn52B 

Overload Warning Leve  Speed     Position     Torque  

Setting Range Setting Unit Default Setting When Enabled Classification 

0 100 1% 20 Immediately Setup 

5.9.2 Detection Timing for Overload Alarms (A.720) 

If Servomotor heat dissipation is insufficient (e.g., if the heat sink is too small), you can lower the 

overload alarm detection level to help prevent overheating. To reduce the overload alarm detection level, 

change the setting of Pn52C (Base Current Derating at Motor Overload Detection). 

Pn52C 

Base Current Derating at Motor Overload Detection Speed     Position     Torque 

Setting Range Setting Unit Default Setting When Enabled Classification 

0 100 1% 100 After restart Setup 

An A.720 alarm (Continuous Overload) can be detected earlier to protect the Servomotor from 

overloading. 
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Note: The gray areas in the above graph show where A.710 and A.720 alarms occur. 

 

5.10 Electronic Gear Settings 

The minimum unit of the position data that is used to move a load is called the reference unit. The 

reference unit is used to give travel amounts, not in pulses, but rather in distances or other physical units 

(such as ɛm or Á) that are easier to understand.  

The electronic gear is used to convert the travel distances that are specified in reference units to pulses, 

which are required for actual movements.  

With the electronic gear, one reference unit is equal to the workpiece travel distance per reference pulse 

input to the SERVOPACK. In other words, if you use the SERVOPACKôs electronic gear, pulses can be 

read as reference units.  

Note: If you set an electronic gear in the host controller, normally set the electronic gear ratio in the SERVOPACK to 1:1. 

5.10.1 Electronic Gear Ratio Settings 

Set the electronic gear ratio using Pn20E and Pn210. 

 Set the electronic gear ratio within the following range. 0.001 Ò Electronic gear ratio (B/A) Ò 64,000 If the 

electronic gear ratio is outside of this range, an A.040 alarm (Parameter Setting Error) will occur. 

 

 

Pn20E 

Electronic Gear Ratio (Numerator)       Position       

Setting Range Setting Unit Default Setting When Enabled Classification 

1љ1073741824 1 1 After restart Setup 

Pn210 

Electronic Gear Ratio (Denominator)   Position       

Setting Range Setting Unit Default Setting When Enabled Classification 

1љ1073741824 1 1 After restart Setup 
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Calculating the Settings for the Electronic Gear Ratio 

If the gear ratio between the Servomotor shaft and the load is given as n/m, where n is the number of load 

rotations for m Servomotor shaft rotations, the settings for the electronic gear ratio can be calculated as 

follows: 

Electronic Gear Ratio 
 B 

 A 
 = 
  Pn20E  

  Pn210  
 = 

Encoder resolution

 Travel distance per load shaft revolution ÒÅÆÅÒÅÎÃÅÃ ÕÎÉÔÓ
Ĭ
 m 

 n 
   

5.10.2 Electronic Gear Ratio Setting Examples 

Setting examples are provided in this section. 

Step Description 

Machine Configuration 

Ball Screw Rotary Table Belt and Pulley 

   

1 Machine Specifications 
· Ball screw lead: 6mm 
· Gear ratio: мκм 

· Rotation angle per re- 

volution: 360Á 
· Gear ratio: 1/100 

· Pulley dia.: 100 mm (Pulley 

circumference: 314 mm)  
· Gear ratio: 1/50 

2 Encoder Resolution 8388608(23 bits) 8388608(23 bits) 8388608(23 bits) 

3 Reference Unit 0.001 mm (1 Õm) 0.01 mm (10 Õm) 0.005 mm (5 Õm) 

4 

Travel Distance per Load 

Shaft Revolution  

(Reference Units) 
6 mm/0.001 mm = 6000 360Á/0.01Á = 36000 314 mm/0.005 mm = 62800 

5 Electronic Gear Ratio 
 B 

 A 
=
 8388608 

6000
Ĭ
 1 

 1 
   

 B 

 A 
=
 8388608 

36000
Ĭ
100

 1 
   

 B 

 A 
=
 8388608 

62800
Ĭ
 50 

 1 
   

6 Parameter 
Pn20EЕ8388608 Pn20EЕ838860800 Pn20EЕ419430400 

Pn210Е6000 Pn210Е36000 Pn210Е62800 

 

5.11 Resetting the Absolute Encoder 

In a system that uses an absolute encoder, the multiturn data must be reset at startup. An alarm related to 

the absolute encoder (A.810 or A.820) will occur when the absolute encoder must be reset, such as when the 

power supply is turned ON.  

When you reset the absolute encoder, the multiturn data is reset and any alarms related to the absolute 

encoder are cleared. 

Reset the absolute encoder in the following cases. 

¥ When starting the system for the first time 

¥ When an A.810 alarm (Encoder Backup Alarm) occurs 

¥ When an A.820 alarm (Encoder Checksum Alarm) occurs 

¥ When you want to reset the multiturn data in the absolute encoder 

¥ When the Servomotor has been replaced 

ɏΗCAUTION 

· The multiturn data will be reset to a value between -2 and +2 rotations when the absolute encoder is reset. 

The reference position of the machine system will change. Adjust the reference position in the host 

controller to the position that results from resetting the absolute encoder. If the machine is started without 

adjusting the position in the host controller, unexpected operation may cause personal injury or damage to 

the machine. 

1. The multiturn data will always be zero in the following cases. It is never necessary to reset the 

absolute encoder in these cases. An alarm related to the absolute encoder (A.810 or A.820) 

will not occur. 

 ̧ When you use a single-turn absolute encoder 

 ̧ When the encoder is set to be used as a single-turn absolute encoderЃPn002=n.ɍ2ɍɍЄ 
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2. If a batteryless absolute encoder is used, an A.810 alarm (Encoder Backup Alarm) will occur 

the first time the power is turned ON. After you reset the absolute encoder, the A.810 alarm will 

no longer occur. 

5.11.1 Precautions on Resetting 

ɗ You cannot use the Alarm/Warning Clear (Fault Reset) command from the SERVOPACK to clear the 

A.810 alarm (Encoder Backup Alarm) or the A.820 alarm (Encoder Checksum Alarm). Always use the 

operation to reset the absolute encoder to clear these alarms. 

ɗ If an A.8 alarm (Internal Encoder Monitoring Alarm) occurs, turn OFF the power supply to reset  

the alarm. 

ɗ The parameters must not be write prohibited. 

ɗ The servo must be OFF to reset the absolute encoder. 

5.11.2 Applicable Tools 

The following table lists the tools that you can use to reset the absolute encoder and the applicable tool 

functions. 

Tool Function 

Digital Operator Fn008 

ProTuner  [Setup - Absolute Encoder Reset]  

5.12 Setting the Regenerative Resistor Capacity 

The regenerative resistor consumes regenerative energy that is generated by the Servomotor, e.g., 

when the Servomotor decelerates.  

If an External Regenerative Resistor is connected, you must set Pn600 (Regenerative Resistor Capacity) 

and Pn603 (Regenerative Resistance). 

Ƕ!WARNING  

· If you connect an External Regenerative Resistor, set Pn600 and Pn603 to suitable values. 

If a suitable value is not set, A.320 alarms (Regenerative Overload) will not be detected correctly, and the  

External Regenerative Resistor may be damaged or personal injury or fire may result. 

· When you select an External Regenerative Resistor, make sure that it has a suitable capacity. 

There is a risk of personal injury or fire. 

 

Pn600 

Regenerative Resistor Capacity  {ǇŜŜŘ     tƻǎƛǘƛƻƴ     ¢ƻǊǉǳŜ  

Setting Range Setting Unit Default Setting When Enabled Classification 

0 to SERVOPACKôs 

maximum applicable 

motor capacity 
10W 0 LƳƳŜŘƛŀǘŜƭȅ {ŜǘǳǇ 

Pn603 

Regenerative Resistanc  {ǇŜŜŘ     tƻǎƛǘƛƻƴ     ¢ƻǊǉǳŜ  

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ65, 535 10mɋ 0 LƳƳŜŘƛŀǘŜƭȅ {ŜǘǳǇ 

Set the regenerative resistor capacity to a value that is consistent with the allowable capacity of the 

External Regenerative Resistor. The setting depends on the cooling conditions of the External 

Regenerative Resistor. 

· For self-cooling (natural convection cooling): Set the parameter to a maximum 20% of the 

capacity (W) of the actually installed regenerative resistor. 

· For forced-air cooling: Set the parameter to a maximum 50% of the capacity (W) of the actually 

installed regenerative resistor. 

For a self-cooling 100-W External Regenerative Resistor, set Pn600 to 2 (Ĭ10 W) (100 W Ĭ 20% = 

20 W). 

Note: 1. An A.320 alarm will be displayed if the setting is not suitable. 
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2.The default setting of 0 specifies that the SERVOPACKôs built-in regenerative resistor or Regenerative Resistor  

Unit is being used. 

 

· When an External Regenerative Resistor is used at the normal rated load ratio, the resistor temperature 

increases to between 200ÁC and 300ÁC. Always apply derating. Consult the manufacturer for the resistorôs 

load characteristics. 

· For safety, use an External Regenerative Resistor with a thermoswitch. 
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 Application Function 

6.1 I/O Signal Allocations 

Functions are allocated to the pins on the I/O signal connector (CN1) in advance. You can change the 

allocations and the polarity for some of the connector pins.  

Function allocations and polarity settings are made with parameters. This section describes the I/O 

signal allocations. 

6.1.1 Input Signal Allocations 

· If you change the default polarity settings for the P-OT (Forward Drive Prohibit) or N-OT (Reverse Drive 

Prohibit) signal, the overtravel function will not operate if there are signal line disconnections or other 

problems. If you must change the polarity of one of these signals, verify operation and make sure that no 

safety problems will exist. 

· If you allocate two or more signals to the same input circuit, a logical OR of the inputs will be used and  

all the allocated signals will operate accordingly. This may result in unexpected operation. 

The input signals that you can allocate to the pins on the I/O signal connector (CN1) and the related 

parameters are given in the following table. 

Input Signal Input Signal Name Parameter 

P-OT Forward Drive Prohibit Pn50A = n.Xɍɍɍ 

N-OT Reverse Drive Prohibit Pn50B = n.ɍɍɍX 

/P-CL Forward External Torque Limit Pn50B = n.ɍXɍɍ 

/N-CL Reverse External Torque Limit Pn50B = n.Xɍɍɍ 

/DEC Origin Return Deceleration Switch Input Pn511 = n.ɍɍɍX 

/EXT1 External Latch Input 1 Signal 1 Pn511 = n.ɍɍXɍ 

/EXT2 External Latch Input 1 Signal 2 Pn511 = n.ɍXɍɍ 

/EXT3 External Latch Input 1 Signal 3 Pn511 = n.Xɍɍɍ 

FSTP Forced Stop Input Pn516 = n.ɍɍɍX 

πRelationship between Parameter Settings, Allocated Pins, and Polarities 

The following table shows the relationship between the input signal parameter settings, the pins on the 

I/O signal connector (CN1), and polarities. 

Parameter 

Setting 
Pin No.  

0 IN0 

 

A reverse signal (a signal with ñ/ò before the signal abbreviation, such as the / S-ON 

signal) is active when the contacts are ON (closed).  

A signal that does not have ñ/ò before the signal abbreviation (such as the POT 

signal) is active when the contacts are OFF (open). 

1 IN1 

2 IN2 

3 IN3 

4 IN4 

5 IN5 

6 IN6 

7 IN7 

8 - 
The input signal is not allocated to a connector pin and it is always inactive.  

Set the parameter to 8 if the signal is not used. 

9 - 
The input signal is not allocated to a connector pin and it is always active. 

Set the parameter to 9 if the signal is not used. 

Example of Changing Input Signal Allocations 

The following example shows reversing the P-OT (Forward Drive Prohibit) signal allocated to CN1-IN1 

and the /DEC (Homing Reset Deceleration Switch input) signal allocated to CN1-45. 
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Pn50A = n.1ɍɍɍ        Pn511 = n.ɍɍɍ3   Before change 
ŭ                       ŭ 

Pn50A = n.3ɍɍɍ        Pn511 = n.ɍɍɍ1   After change 

Confirming the Allocation Status of Input Signals 

You can confirm the status of input signals with the I/O Signal Status Monitor.  

Refer to the following section for I/O Signal Monitor: 8.3.2 I/O Signal Status Monitor. 

6.1.2 Output Signal Allocations 

You can allocate the desired output signals to the I/O signal connector (CN1). You set the allocations in the 

following parameters: Pn50Eɻ Pn50Fɻ Pn510ɻPn514. 

 

Å The signals that are not detected are considered to be OFF. For example, the /COIN (Positioning  

Completion) signal is considered to be OFF during speed control. 
Å Reversing the polarity of the /BK (Brake) signal, i.e., changing it to positive logic, 

will prevent the holding brake from operating if its signal line is disconnected. If you must change  

the polarity of this signal, verify operation and make sure that no safety problems will exist.  
Å If you allocate more than one signal to the same output circuit, a logical OR of the signals will be 

output. 

Example of Changing Output Signal Allocations 

The following example shows disabling the positioning Completion(/COIN) signal allocated to CN1-OUT3  

and the Servo Ready(/S-RDY) signal. 

Pn50E = n.0ɍɍ3 Before change 
ŭ 

Pn50E = n.3ɍɍ0 After change 

Confirm output signal status 

The status of the output signal can be confirmed by monitoring the output signal. 

Output signal monitor operation refer to: 8.3.2 I/O monitor 

6.1.3 Servo Alarm (ALM)Signal 

This signal is output when the SERVOPACK detects an error. 

 

Configure an external circuit so that this alarm output turns OFF the main circuit power supply to the 

SERVOPACK whenever an error occurs. 

  
 

Type Signal Connector Pin No. Signal Status aŜŀƴƛƴƎ 

Output ALM Allocated 
ONЃClosedЄ Normal SERVOPACK status 

OFFЃOpenЄ SERVOPACK alarm 

6.1.4 Warning output (/WARN) signal 

Both alarms and warnings are generated by the SERVOPACK. 

Alarms indicate errors in the SERVOPACK for which operation must be stopped immediately. 

Warnings indicate situations that may results in alarms but for which stopping operation is not yet 

necessary. 

The /WARN (Warning) signal indicates that a condition exists that may result in an alarm. 

Type Signal Connector Pin No. Signal Status Meaning 

Output /WARN Must be allocated 
ONЃclosedЄ Warning 

OFFЃopenЄ Normal status 

Note: You must allocate the /WARN signal to use it. Use Pn50F = n.Xɍɍɍ (/WARN (Warning Output) Signal Allocation) to 

allocate the signal to a connector pin. 
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6.1.5 /TGON (Rotation Detection) Signal 

The /TGON signal indicates that the Servomotor is operating. 

This signal is output when the shaft of the Servomotor rotates at the setting of Pn502 (Rotation Detection 

Level) 

Type Signal Connector Pin No. Signal Status Meaning 

Output /TGON Must be allocated 

ONЃclosedЄ 
The Servomotor is operating at the setting of 

Pn502 or faster. 

OFFЃopenЄ 
The Servomotor is operating at a speed that is 

slower than Pn502. 

Setting the Rotation Detection Level 

Use the following parameter to set the speed detection level at which to output the /TGON signal. 

Pn502 

Rotation Detection level  Speed     Position     Torque  

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ10000 1 min-1 20 Immediately Setup 

6.1.6 /S-RDY (Servo Ready) Signal 

The /S-RDY (Servo Ready) signal turns ON when the SERVOPACK is ready to accept the Servo ON 

command (Enable Operation command). 

The /S-RDY signal is turned ON under the following conditions. 

· Main circuit power supply is ON. 

· There is no hard wire base block state. 

· There are no alarms. 

· If an absolute encoder is used, the SEN (Absolute Data Request) signal is ON (high level). 

· If a Servomotor without a polarity sensor is used, polarity detection has been completed. 

· If an absolute encoder is used, the SERVOPACK must be ready to accept the /S-ON (Servo ON) 
signal and, if the SEN signal is ON (high level), the output of the position data from the absolute 
encoder to the host controller must have been completed. 

* Do not include this condition if the /S-ON (Servo ON) signal is input for the first time after the control 

power supply was turned ON. In that case, when the first /S-ON signal is input, polarity detection is 

started immediately and the /S-RDY signal turns ON at the completion of polarity detection. 

Type Signal Connector Pin No. Signal Status Meaning 

Output /S-RDY Must be allocated 
ONЃclosedЄ Ready to receive the /S-ON (Servo ON) signal 

OFFЃopenЄ Not ready to receive the /S-ON (Servo ON) signal. 

Note: You must allocate the /S-RDY signal to use it. Use Pn50E = n.Xɍɍɍ (/S-RDY (Servo Ready) Signal Allocation) to 

allocate the signal to a connector pin. 

6.1.7 /V-CMP (Speed Coincidence Detection) Signal 

The /V-CMP (Speed Coincidence Output) signal is output when the Servomotor speed is the same as 

the reference speed. This signal is used, for example, to interlock the SERVOPACK and the host 

controller. You can use this output signal only during speed control.  

The /V-CMP signal is described in the following table. 

Type Signal Connector Pin No. Signal Status Meaning 

Output /V-CMP Must be allocated 
ONЃclosedЄ The speed coincides. 

OFFЃopenЄ The speed does not coincide. 

Note: You must allocate the /V-CMP signal to use it. Use Pn50E = n.ɍɍXɍ (/V-CMP (Speed Coincidence Detection Output) 

Signal Allocation) to allocate the signal to connector pins.  

You can set the speed detection width for the /V-CMP signal in Pn503 (Speed Coincidence Detection 

Signal Output Width) for a Rotary Servomotor. 
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Pn503 

Speed Coincidence Detection Signal Output Width  Speed     r        

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ100 1 min-1 10 Immediately Setup 

The signal is output when the difference between the reference speed and motor speed is equal or less 

than the setting. 

If Pn503 is set to 100 and the speed reference is 2,000 min-1, the signal would be output when the motor 

speed is between 1,900 and 2,100 min-1. 

 

6.1.8 /COIN (Positioning Completion) Signal 

The /COIN (Positioning Completion) signal indicates that Servomotor positioning has been completed 

during position control. 

The /COIN signal is output when the difference between the reference position output by the host 

controller and the current position of the Servomotor (i.e., the position deviation as given by the value of 

the deviation counter) is equal to or less than the setting of the positioning completed width (Pn522). 

Use this signal to check the completion of positioning from the host controller. 

Type Signal Connector Pin No. Signal Status Meaning 

Output /COIN Must be allocated 
ONЃclosedЄ Positioning has been completed. 

OFFЃopenЄ Positoning has not been completed. 

Note: You must allocate the /COIN signal to use it. Use Pn50E = n.ɍɍɍX (/COIN (Positioning Completion Output) Signal 

Allocation) to allocate the signal to connector pins. 

Setting the Positioning Completed Width 

The /COIN signal is output when the difference between the reference position and the current position 

(i.e., the position deviation as given by the value of the deviation counter) is equal to or less than the 

setting of the positioning completed width (Pn522). 

Pn522 

Positioning Completed Width       Positon       

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ1,073,741,824 1reference unit 10 Immediately Setup 

· The setting of the positioning completed width has no effect on final positioning accuracy. 

 

Note: If the parameter is set to a value that is too large, the /COIN signal may be output when the position deviation is low during  

a low-speed operation. If that occurs, reduce the setting until the signal is no longer output. 

Setting the Output Timing of the /COIN (Positioning Completion 
Output) Signal 
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You can add a reference input condition to the output conditions for the /COIN signal to change the 

signal output timing. 

If the position deviation is always low and a narrow positioning completed width is used, change the 

setting of Pn207 = n.Xɍɍɍ (/COIN (Positioning Completion Output) Signal Output Timing) to change 

output timing for the /COIN signal. 

Parameter Content Description 
When 

Enabled 

Classificati

on 

Pn207 

n.0ɍɍɍ 

[default setting] 

Positioning 

Completion (/COIN) 

signal output 

Output the /COIN signal when the 

absolute value of the position 

deviation is the same or less than 

the setting of Pn522 (Positioning 

Completed Width). 

After 
Restart 

Setup 
n.1ɍɍɍ 

Output the /COIN signal when the 

absolute value of the position 

deviation is the same or less than 

the setting of Pn522 (Positioning 

Completed Width) and the 

reference after the position 

reference filter is 0. 

n.2ɍɍɍ 

Output the /COIN signal when the 

absolute value of the position 

deviation is the same or less than 

the setting of Pn522 (Positioning 

Completed Width) and the 

reference input is 0. 

6.1.9 /NEAR (Near) Signal 

The /NEAR (Near) signal indicates when positioning completion is being approached. 

The /NEAR (Near) signal indicates when positioning completion is being approached. The host controller 

receives the NEAR signal before it receives the /COIN (Positioning Completion) signal, it can start 

preparations for the operating sequence to use after positioning has been completed. This allows you to 

reduce the time required for operation when positioning is completed. 

The NEAR signal is generally used in combination with the /COIN signal. 

Type Signal Connector Pin No. Signal Status Meaning 

Output /NEAR Must be allocated 

ONЃclosedЄ 
The Servomotor has reached a point near to 

positioning completion. 

OFFЃopenЄ 
The Servomotor has not reached a point near to 

positioning completion. 

Note: You must allocate the /NEAR signal to use it. Use Pn510 = n.ɍɍɍX (/NEAR (Near) Signal Allocation) to  

allocate the signal to a connector pin. 

κb9!w όbŜŀǊύ {ƛƎƴŀƭ {ŜǘǘƛƴƎ 

You set the condition for outputting the /NEAR (Near) signal (i.e., the near signal width) in Pn524 (Near 

Signal Width). The /NEAR signal is output when the difference between the reference position and the 

current position (i.e., the position deviation as given by the value of the deviation counter) is equal to or 

less than the setting of the near signal width (Pn524). 

Pn524 

NEAR Signal Width       Position       

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ1,073,741,824 1 reference unit 1,073,741,824 Immediately Setup 
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Note: Normally, set Pn524 to a value that is larger than the setting of Pn522 (Positioning Completed Width). 

6.1.10 Speed Limit during Torque Control 

You can limit the speed of the Servomotor to protect the machine. 

When you use a Servomotor for torque control, the Servomotor is controlled to output the specified 

torque, but the motor speed is not controlled. Therefore, if a reference torque is input that is larger than 

the machine torque, the speed of the Servomotor may increase greatly. If that may occur, use this 

function to limit the speed. 

Note: The actual limit of Servomotor speed depends on the load conditions on the Servomotor. 

 

/VLT (Speed Limit Detection) Signal 

The signal that is output when the motor speed is being limited by the speed limit is described in the 

following table. 

Type Signal Connector Pin No. Signal Status Meaning 

Output /VLT Must be allocated 
ONЃclosedЄ The Servomotor speed is being limited. 

OFFЃopenЄ The Servomotor speed is not being limited. 

Note: You must allocate the /VLT signal to use it. Use Pn50F = n.ɍɍXɍ(/VLT (Speed Limit Detection) Signal Allocation) to 

allocate the signal to a connector pin. 

Speed Limit Selection 

If you select internal speed limiting for the torque control option (Pn002 = n.ɍɍXɍ), If setting Pn.002= 

n.ɍɍ1ɍ(Use external speed limiting), The smaller of the external speed limit and internal speed limit will be 

used. 

Parameter Meaning When Enabled classification 

Pn002 

n.ɍɍ0ɍ Reservation parametersЃDo not useЄ 

After restart Setup n.ɍɍ1ɍ 

[Default setting] 

Use the speed limit from the VLIM (Limit Speed for 

Torque Control) command as the speed limit. (Use 

external speed limiting.) 

π Internal Speed Limiting 

Set the speed limit for the motor in Pn407 (Speed Limit during Torque Control) 

Also set Pn408 = n.ɍɍXɍ (Speed Limit Selection) to specify using the maximum motor speed or the 

overspeed alarm detection speed as the speed limit. Select the overspeed alarm detection speed to limit the 

speed to the equivalent of the maximum motor speed. 
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Parameter Meaning 
When 

Enabled 

Calssificatio

n 

Pn408 

n.ɍɍ0ɍ 

[Default setting] 

Use the smaller of the maximum motor speed and the setting of 

Pn407 as the speed limit. After restart Setup 

n.ɍɍ1ɍ 
Use the smaller of the overspeed alarm detection speed and 
the setting of Pn407 or Pn480 as the speed limit. 

Note: If you are using a Rotary Servomotor, set Pn407 (Speed Limit during Torque Control). 

Pn407 

Speed Limit during Torque Control       r      Torque  

Setting range Setting Unit Default Setting When Enabled Classification 

0љ10000 1 min-1 10000 Immediately setup 

Note: If the parameter setting exceeds the maximum speed of the Servomotor, the Servomotorôs maximum speed or the overspeed 

alarm detection speed will be used. 

π External Speed Limiting  

If you select external speed limiting for the torque control option (Pn002 = n.ɍɍXɍ), The motor speed will 

be limited by VLIM (Limit Speed for Torque Control). 

6.2 Operation for Momentary Power Interruptions 

Even if the main power supply to the SERVOPACK is interrupted momentarily, power supply to the motor 

(servo ON status) will be maintained for the time set in Pn509 (Momentary Power Interruption Hold Time). 

Pn509 

Momentary Power Interruption Hold Time  Speed     Position     Torque  

Setting Range Setting Unit Default Setting When Enabled Classification 

20љ50000 1 ms 20 immediately Setup 

If the momentary power interruption time is equal to or less than the setting of Pn509, power supply to the 

motor will be continued. If it is longer than the setting, power supply to the motor will be stopped. Power will 

be supplied to the motor again when the main circuit power supply recovers. 

 

1.  If the momentary power interruption time exceeds the setting of Pn509, the /S-RDY (Servo  

Ready) signal will turn OFF.  

2.  If uninterruptible power supplies are used for the control power supply and main circuit  

power supply, the SERVOPACK can withstand a power interruption that lasts longer than 

50,000 ms. 

3.  The holding time of the SERVOPACK control power supply is approximately 100 ms. If  

control operations become impossible during a momentary power interruption of the control 

power supply, the setting of Pn509 will be ignored and the same operation will be 

performed as for when the power supply is turned OFF normally.  

 

The holding time of the main circuit power supply depends on the output from the SERVOPACK. If the load on 

the Servomotor is large and an A.410 alarm (Undervoltage) occurs, the setting of Pn509 will be ignored. 
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6.3 SEMI F47 Function 

The SEMI F47 function detects an A.971 warning (Undervoltage) and limits the output current if the DC main 

circuit power supply voltage to the SERVOPACK drops to a specified value or lower because the power was 

momentarily interrupted or the main circuit power supply voltage was temporarily reduced.  

This function complies with the SEMI F47 standards for semiconductor manufacturing equipment.  

You can combine this function with the momentary power interruption hold time (Pn509) to allow the 

Servomotor to continue operating without stopping for an alarm or without recovery work even if the power 

supply voltage drops. 

9ȄŜŎǳǘƛƻƴ {ŜǉǳŜƴŎŜ 

This function can be executed either with the host controller or with the SERVOPACK. Use Pn008 = n. ɍɍX

ɍ (Function Selection for Undervoltage) to specify whether the function is executed by the host controller or 

by the SERVOPACK. 

The default setting (Pn008 = n.ɍɍ0ɍ) disables detection of an A.971 warning (Undervoltage). 

Parameter Description 
When 
Enabled 

Calssificati
on 

Pn008 

n.ɍɍ0ɍ 
[default setting] 

Do not detect undervoltage. 

After 
restart 

Setup n.ɍɍ1ɍ 
Detect undervoltage warning and limit torque at host 
controller. 

n.ɍɍ2ɍ 
Detect undervoltage warning and limit torque with 
Pn424 and Pn425 (i.e., only in SERVOPACK). 

 

ɒExecution with the Host Controller (Pn008=n.ɍɍ1ɍ) 

The host controller limits the torque in response to an A.971 warning (Undervoltage).  

The host controller removes the torque limit after the Undervoltage warning is cleared. 

 

ɒExecution with the SERVOPACK (Pn008=n.ɍɍ2ɍ) 

The torque is limited in the SERVOPACK in response to an Undervoltage warning.  

The SERVOPACK controls the torque limit for the set time after the Undervoltage warning is cleared. 
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ɒRelated Parameters 

The following parameters are related to the SEMI F47 function. 

Pn424 

Torque Limit at Main Circuit Voltage Drop  Speed     Postion     Torque  

Setting Range Setting Unit Default setting When Enabled Classification 

10љ100 1% * 50 Immediately Setup 

Pn425 

Release Time for Torque Limit at Main Circuit Voltage 

Drop 
Speed     Postion     Torque  

Setting Range Setting Unit Default setting When Enabled Classification 

10љ1000 1 ms 100 Immediately Setup 

Pn509 

Momentary Power Interruption Hold Time Speed     Postion     Torque  

Setting Range Setting Unit Default setting When Enabled Classification 

20љ50000 1 ms 20 Immediately Setup 

* Set a percentage of the motor rated torque. 
Note: If you will use the SEMI F47 function, set the time to 1,000 ms. 

· This function handles momentary power interruptions for the voltage and time ranges stipulated in SEMI F47.  

An uninterruptible power supply (UPS) is required as a backup for momentary power interruptions that exceed  

these voltage and time ranges. 

· Set the host controller or SERVOPACK torque limit so that a torque reference that exceeds the specified  

acceleration torque will not be output when the power supply for the main circuit is restored. 

· For a vertical axis, do not limit the torque to a value that is lower than the holding torque. 

· This function limits torque within the range of the SERVOPACKôs capability for power interruptions.  

It is not intended for use under all load and operating conditions. Set the parameters while  

monitoring operation on the actual machine. 

· You can set the momentary power interruption hold time to increase the amount of time from when the power  

supply is turned OFF until power supply to the motor is stopped. To stop the power supply to the motor immediately,  

use the SV_OFF (Servo OFF) command. 

6.4 Setting the Motor Maximum Speed 

You can set the maximum speed of the Servomotor with the following parameter. 

Pn316 

Maximum Motor Speed Speed     Postion     Torque  

Setting Range Setting Unit Default setting When Enabled Classification 

0љ65535 1 min- 1 10000 Immediately Setup 

You can achieve the following by lowering the maximum speed of the Servomotor. 

· If the Servomotor speed exceeds the setting, an A.510 alarm (Overspeed) will occur. 

Changing the setting of the parameter is effective in the following cases. 

· To protect the machine by stopping machine operation with an alarm when the set speed is reached or  

exceeded. 

· To limit the speed so that the load is driven beyond the allowable moment of inertia. 
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6.5 Encoder Divided Pulse Output 

The encoder divided pulse output is a signal that is output from the encoder and processed inside the 

SERVOPACK. It is then output externally in the form of two-phase pulse signals (phases A and B) with a 90Á 

phase differential. At the host controller, it is used as the position feedback.  

The following table describes the signals and output phase forms. 

6.5.1 Encoder Divided Pulse Output Signals 

Type Signal 
Connector 

Pin No. 
Name Remarks 

Output 

PAO+ CN1-19 Encoder Divided Pulse 

Output, Phase A 

These encoder divided pulse output pins output the 

number of pulses per Servomotor resolution that is 

set in Pn212 (Number of Encoder Output Pulses). 

The phase difference between phase A and phase 

B is an electric angle of 90Á. 

PAO- CN1-20 

PBO+ CN1-21 Encoder Divided Pulse 

Output, Phase B PBO- CN1-22 

PCO+ CN1-23 Encoder Divided Pulse 

Output, Phase C 

These pins output one pulse every Servomotor 

rotation. PCO- CN1-24 

 

Output Phase Forms 

Forward rotation or movement 

(phase B leads by 90Á) 

Reverse rotation or movement  

(phase A leads by 90Á) 

  

Note: The pulse width of the origin within one encoder rotation depends on the setting of number of encoder output  

pulses (Pn212) or the encoder output resolution (Pn281). It is the same as the width of phase A. Even for  

reverse operation (Pn000 = n.1), the output phase form is the same as shown above. 

 

If you use the SERVOPACKôs phase-C pulse output for an origin return, rotate the Servomotor two or more rotations 

before you start an origin return. If the Servomotor cannot be rotated two or more times, perform an origin return 

operation at a motor speed of 600 min-1 or lower. If the motor speed is higher than 600 min-1, the phase-C pulse 

may not be output correctly. 

6.5.2 Setting for the Encoder Divided Pulse Output 

This section describes the setting for the encoder divided pulse output. 

The number of encoder output pulses (Pn212). 

Pn212 

Number of Encoder Output Pulses Speed     Postion     Torque 

Setting Range Setting Unit Default Setting When Enabled Classification 

16љ1,073,741,824 1 P/Rev 2500 After restart Setup 
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The number of pulses from the encoder per rotation are processed inside the SERVOPACK, divided by the 

setting of Pn212, and then output. 

Set the number of encoder divided output pulses according to the system specifications of the machine or 

host controller. 

The setting of the number of encoder output pulses is limited by the resolution of the encoder. 

 (Note) 1. The setting range of the number of encoder output pulses (Pn212) depends on the resolution of the Servomotor 

encoder. An A.041 alarm (Encoder Output Pulse Setting Error) will occur if the above setting conditions are not met. 
     Correct setting exampleЕPn212 = 2500 [P/Rev]  

         Incorrect setting exampleЕPn212 = 2501 [P/Rev] Ÿbecause the setting increment in the above table is  

not used. 
2. The upper limit of the pulse frequency is approximately 1.6 Mpps. The Servomotor speed will be limited if the setting of 

the number of encoder output pulses is too high. An A.511 alarm (Encoder Output Pulse Overspeed) will occur if the 

upper limit of the motor speed is exceeded. 

Output example: An output example is given below for the PAO (Encoder Pulse Output Phase A) signal and 

the PBO (Encoder Pulse Output Phase B) signal when Pn212 is set to 16 (16 pulses output per revolution). 

 

6.6 Software Limits 

You can set limits in the software for machine movement that do not use the overtravel signals (P-OT and N-

OT). If a software limit is exceeded, an emergency stop will be executed in the same way as it is for 

overtravel. 

You must make the following settings to use the software limits. 

· You must enable the software limit function. 

· You must set the software limits. 

6.6.1 Setting to Enable/Disable Software Limits 

You can use Pn801= n.ɍɍɍX (Software Limit Selection) to enable and disable the software limit function. 

One of following commands must be executed to define the origin of the machine coordinate system before 

the software limits will operate. Otherwise, the software limit function will not operate even if a software limit 

is exceeded. 

· The ZRET command has been executed. 

· The POS_SET command has been executed with REFE set to 1. 

· If an absolute encoder is used, the SENS_ON (Turn ON Sensor) command must have been completed. 

Parameter Meaning When Enabled Classification 

Pn801 

n.ɍɍɍ0 Enable both forward and reverse software limits. 

Immediately Setup 

n.ɍɍɍ1 Disable forward software limit.   

n.ɍɍɍ2 Disable reverse software limit. 

n.ɍɍɍ3 

[default setting] 
Disable both forward and reverse software limits. 

6.6.2 Setting the Software Limits 

Software limits are set in both the forward and reverse directions. 

The reverse software limit must be less than the forward software limit to set a limit in each direction. 

Pn804 

Forward Software Limit       Position       

Setting Range Setting Unit Default Setting When Enabled Classification 

-1,073,741,823љ

1,073,741,823 
1reference unit 1,073,741,823 Immediately Setup 

Reverse Software Limit       Position       
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Pn806 

Setting Range Setting Unit Default Setting When Enabled Classification 

-1073741823љ

1073741824 
1 reference unit -1,073,741,823 Immediately Setup 

6.6.3 Software Limit Check for References 

You can enable or disable software limit checks for commands that have target position references, such as 

POSING or INTERPOLATE. If the target position exceeds a software limit, a deceleration stop will be 

performed from the position set as the software limit. 

Parameter Meaning When Enabled Classification 

Pn801 

n.ɍ0ɍɍ 
[default setting] 

Do not perform software limit checks for references. 
Immediately Setup 

n.ɍɍɍ1 Perform software limit checks for references. 

6.7 Selecting Torque Limits 

You can limit the torque that is output by the Servomotor. 

There are four different ways to limit the torque. These are described in the following table. 

Limit Method Outline ControlMethod Reference 

Internal Torque Limits 
The torque is always limited with the setting of 

a parameter. 
Speed control, Position 

control, or Torque 

control 

6.7.1 

External Torque Limits 
The torque is limited with an input signal from 

the host computer. 
 

Limiting Torque with TLIM Data in 

Commands 

The TLIM data in a command is used to set the 

required torque limits. 
Speed control or 

Position control 

 

Torque Limiting with P_CL and 

N_CL in the Servo Command 

Output Signals (SVCMD_IO) 

The P_CL and N_CL signals in the servo 

command output signals (SVCMD_IO) are 

used to set the required limits. 

 

Note: If you set a value that exceeds the maximum torque of the Servomotor, the torque will be limited to the maximum torque of 

the Servomotor.  

6.7.1 Internal Torque Limits 

If you use internal torque limits, the maximum output torque will always be limited to the specified forward 

torque limit (Pn402) and reverse torque limit (Pn403). 

Pn402 

Forward Torque Limit  Speed     Position     Torque  

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ800 1%* 800 Immediately Setup 

Pn403 

Reverse Torque Limit  Speed     Position     Torque  

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ800 1%* 800 Immediately Setup 

* Set a percentage of the rated motor torque. 

Note: If the setting of Pn402 or Pn403 is too low, the torque may be insufficient for acceleration or deceleration 

of the Servomotor. 

²ƛǘƘƻǳǘ LƴǘŜǊƴŀƭ ¢ƻǊǉǳŜ [ƛƳƛǘǎ  

όhǳǘǇǳǘ ǘƻ ǘƘŜ ƳŀȄƛƳǳƳ ǘƻǊǉǳŜ ƛǎ ǇƻǎǎƛōƭŜΦύ 
²ƛǘƘ LƴǘŜǊƴŀƭ ¢ƻǊǉǳŜ [ƛƳƛǘǎ 

 

 

6.7.2 External Torque Limits 

You can limit the torque only when required by the operating conditions of the machine by turning a signal ON 

and OFF.  
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You can use this for applications such as stopping on physical contact, or holding a workpiece with a robot. 

External Torque Limit Reference Signals 

The /P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit) signals are used as 

the external torque limit reference signals. The /P-CL signal is used for the forward torque limit and the /N-CL 

signal is used for the reverse torque limit. 

Type Signal Connector Pin No. Signal Status Meaning 

Input /P-CL Must be allocated 

ONЃclosedЄ 

Applies the forward external torque limit: ON 

The torque is limited to the smaller of the settings 

of Pn402 and Pn404. 

OFFЃopenЄ 
Cancels the forward external torque limit: OFFɼ 

The torque is limited to the setting of Pn402 

Input /N-CL Must be allocated 

ONЃclosedЄ 

Applies the reverse external torque limit: ON. 

The torque is limited to the smaller of the settings 

of Pn403 and Pn404. 

OFFЃopenЄ 
Cancels the reverse external torque limit:OFFɼ 

The torque is limited to the setting of Pn403. 

 Note :  You must allocate the /P-CL and /N-CL signals to use them. The parameters that you use depend on the allocation method. 

ɗ Pn50B = n.ɍXɍɍ (/P-CL (Forward External Torque Limit Input) Signal Allocation) 

ɗ Pn50B = n.Xɍɍɍ (/N-CL (Reverse External Torque Limit Input) Signal Allocation) 

Setting the Torque Limits 

The parameters that are related to setting the torque limits are given below. 

If the setting of Pn402 (Forward Torque Limit), Pn403 (Reverse Torque Limit), Pn404 (Forward External 

Torque Limit), or Pn405 (Reverse External Torque Limit) is too low, the torque may be insufficient for 

acceleration or deceleration of the Servomotor. 

Pn402 

Forward Torque Limit  {ǇŜŜŘ     tƻǎƛǘƛƻƴ     ¢ƻǊǉǳŜ  

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ800 1%* 800 Immediately Setup 

Pn403 

Reverse Torque Limit  {ǇŜŜŘ     tƻǎƛǘƛƻƴ     ¢ƻǊǉǳŜ  

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ800 1%* 800 Immediately Setup 

Pn404 

Forward Torque Limit  {ǇŜŜŘ     tƻǎƛǘƛƻƴ     ¢ƻǊǉǳŜ  

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ800 1%* 100 Immediately Setup 

Pn405 

Reverse Torque Limit  {ǇŜŜŘ     tƻǎƛǘƛƻƴ     ¢ƻǊǉǳŜ  

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ800 1%* 100 Immediately Setup 

* Set a percentage of the rated motor torque. 

/ƘŀƴƎŜǎ ƛƴ ǘƘŜ hǳǘǇǳǘ ¢ƻǊǉǳŜ ŦƻǊ 9ȄǘŜǊƴŀƭ ¢ƻǊǉǳŜ [ƛƳƛǘǎ 

The following table shows the changes in the output torque when the internal torque limit is set to 800%. 

It is assumed that counterclockwise is set as the forward direction of motor rotation (Pn000 = n. 0). 

Signal 
 /P-CL 

Status OFF ON 

/N-CL OFF 
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ON 

  

6.7.3 /CLT (Torque Limit Detection) Signal 

This section describes the /CLT signal, which indicates the status of limiting the motor output torque. 

Type Signal Connector Pin No. Signal Status Meaning 

Output /CLT Must be allocated 
ONЃclosedЄ The motor output torque is being limited. 

OFFЃopenЄ The motor output torque is not being limited. 

Note: You must allocate the /CLT signal to use it. The parameters that you use depend on the allocation method. Pn50F = n.X 

(/CLT (Torque Limit Detection Output) Signal Allocation). 

6.8 Absolute Encoders 

The absolute encoder records the current position of the stop position even when the power supply is OFF. 

With a system that uses an absolute encoder, the host controller can monitor the current position. Therefore, 

it is not necessary to perform an origin return operation when the power supply to the system is turned ON. 

There are three types of encoders for Rotary Servomotors. The usage of the encoder is specified in Pn002 = 

n.ɍXɍɍ.  

· Parameter Settings When Using an Incremental Encoder 

Parameter Meaning When Enabled Classification 

Pn002 

n. ɍ0ɍɍ 

[default setting] 

Use the encoder as an incremental encoder.  
A battery is not required. 

After restart Setup n.ɍ1ɍɍ 
Use the encoder as an incremental encoder.  
A battery is not required. 

n.ɍ2ɍɍ 
Use the encoder as a single-turn absolute encoder.  
A battery is not required. 

· Parameter Settings When Using a Single-Turn Absolute Encoder  

Parameter Meaning When Enabled Classification 

Pn002 

n.ɍ0ɍɍ 

[default setting] 

Use the encoder as a single-turn absolute encoder. 
A battery is not required. 

After restart Setup n.ɍ1ɍɍ 
Use the encoder as an incremental encoder.  
A battery is not required. 

n.ɍ2ɍɍ 
Use the encoder as a single-turn absolute encoder.  
A battery is not required. 

· Parameter Settings When Using a Multiturn Absolute Encoder 

Parameter Meaning When Enabled Classification 

Pn002 

n.ɍ0ɍɍ 

[default setting] 

Use the encoder as a multiturn absolute encoder.  
A battery is required. 

After restart Setup n.ɍ1ɍɍ 
Use the encoder as an incremental encoder.  
A battery is not required. 

n.ɍ2ɍɍ 
Use the encoder as a single-turn absolute encoder.  
A battery is not required. 

 

bh¢/9 

· Install a battery at either the host controller or on the Encoder Cable. If you install batteries both at 

the host controller and on the Encoder Cable at the same time, you will create a loop circuit 

between the batteries, resulting in a risk of damage or burning. 
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6.9 Forcing the Motor to Stop 

You can force the Servomotor to stop for a signal from the host controller or an external device.  

To force the motor to stop, you must allocate the FSTP (Forced Stop Input) signal in Pn516 = n.ɍɍɍX. You 

can specify one of the following stopping methods: dynamic brake (DB), coasting to a stop, or decelerating to 

a stop. 

Note: Forcing the motor to stop is not designed to comply with any safety standard. In this respect, it is different from the hard wire 

base block (HWBB). 

Panel Display and Digital Operator Display  

When a forced stop is performed, the panel display will display FST and the Digital Operator        

will display FSTP. 

6.9.1 FSTP (Forced Stop Input) Signal 

Classification Signal Connector Pin No. Signal status Description 

Input FSTP Must be allocated 
ONЃclosedЄ Drive is enabled (normal operation). 

OFFЃopenЄ The motor is stopped. 

Note: You must allocate the FSTP signal to use it. Use Pn516 = n.ɍɍɍX (FSTP (Forced Stop Input) Signal Allocation) to  

allocate the FSTP signal to a connector pin. 

6.9.2 Stopping Method Selection for Forced Stops 

Use Pn00A = n.ɍɍXɍ (Stopping Method for Forced Stops) to set the stopping method for forced stops. 

Parameter Description 
When 

Enabled 

Classificati

on 

Pn00A 

n.ɍɍ0ɍ 
Apply the dynamic brake or coast the motor to a stop (use the 
stopping method set in Pn001 = n.ɍɍɍX). 

After 

restart 
Setup 

n.ɍɍ1ɍ 
[default setting] 

Decelerate the motor to a stop using the torque set in Pn406 as 
the maximum torque. Use the setting of Pn001 = n.ɍɍɍX for 
the status after stopping. 

n.ɍɍ2ɍ 
Decelerate the motor to a stop using the torque set in Pn406 as 
the maximum torque and then let the motor coast. 

n.ɍɍ3ɍ 
Decelerate the motor to a stop using the deceleration time set 
in Pn30A. Use the setting of Pn001 = n.ɍɍɍX for the status 
after stopping. 

n.ɍɍ4ɍ 
Decelerate the motor to a stop using the deceleration time set 
in Pn30A and then let the motor coast. 

Note: You cannot decelerate a Servomotor to a stop during torque control. For torque control, the Servomotor will be  

stopped with the dynamic braking or coast to a stop according to the setting of Pn001 = n.ɍɍɍX (Motor  

Stopping Method for Servo OFF and Group 1 Alarms). 

Stopping the Servomotor by Setting Emergency Stop Torque (Pn406) 

To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop Torque).  

If Pn00A = n.ɍɍXɍ is set to 1 or 2, the Servomotor will be decelerated to a stop using the torque set in 

Pn406 as the maximum torque.  

The default setting is 800%. This setting is large enough to allow you to operate the Servomotor at the 

maximum torque. However, the maximum emergency stops torque that you can use is the maximum torque 

of the Servomotor. 

Pn406 

Emergency Stop Torque  Speed     Position    

Setting Range Setting Unit Default Setting  When Enabled Classification 

0љ800 1%* 800 Immediately setup 

* ԓ ⅎ ɼ 

Stopping the Servomotor by Setting the Deceleration Time for Servo 
OFF and Forced Stops (Pn30A) 

To specify the Servomotor deceleration time and use it to stop the Servomotor, set Pn30A (Deceleration Time 

for Servo OFF and Forced Stops). 
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Pn30A 

Deceleration Time for Servo OFF and Forced Stops  Speed     Position       

Setting Range Setting Unit Default Setting When Enabled Classificaiton 

0љ10000 1 ms 0 Immediately Setup 

If you set Pn30A to 0, the Servomotor will be stopped with a zero speed.  

The deceleration time that you set in Pn30A is the time to decelerate the Servomotor from the maximum 

motor speed. 

 

6.9.3  Resetting Method for Forced Stops 

This section describes the reset methods that can be used after stopping operation for an FSTP (Forced Stop 

Input) signal.  

If the FSTP (Forced Stop Input) signal is OFF and the SV_ON (Servo ON) command is sent, the forced stop 

state will be maintained even after the FSTP signal is turned ON.  

Send the SV_OFF (Servo OFF) command to place the SERVOPACK in the base block (BB) state and then 

send the SV_ON (Servo ON) command. 
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 Trial Operation and Actual Operation 

This chapter provides information on the flow and procedures for trial operation and convenient functions to 

use during trial operation. 

7.1 Flow of Trial Operation 

7.1.1 Flow of Trial Operation for Rotary Servomotors 

The procedure for trial operation is given below. 

Step Meaning 

1 

Installation  

Install the Servomotor and SERVOPACK according to the installation 

conditions. First, operation is checked with no load. Do not connect the 

Servomotor to the machine. 

2 

Wiring and Connections  

Wire and connect the SERVOPACK. First, Servomotor operation is checked 

without a load. Do not connect the CN1 connector on the SERVOPACK. 

3 Confirmations before Trial Operation 

4 Power ON 

5 
Resetting the Absolute Encoder  

This step is necessary only for a Servomotor with an Absolute Encoder. 

7.2 Inspections and Confirmations before Trial Operation 

To ensure safe and correct trial operation, check the following items before you start trial operation.  

Å Make sure that the SERVOPACK and Servomotor are installed, wired, and connected correctly.  

Å Make sure that the correct power supply voltage is supplied to the SERVOPACK.  

Å Make sure that there are no loose parts in the Servomotor mounting.  

Å If you are using a Servomotor with an Oil Seal, make sure that the oil seal is not damaged. Also make sure 

that oil has been applied.  

Å If you are performing trial operation on a Servomotor that has been stored for a long period of time, make 

sure that all Servomotor inspection and maintenance procedures have been completed. Refer to the manual 

for your Servomotor for Servomotor maintenance and inspection information.  

Å If you are using a Servomotor with a Holding Brake, make sure that the brake is released in advance. To 

release the brake, you must apply the specified voltage of 24 VDC to the brake. A circuit example for trial 

operation is provided below. 

 

 

 

 

7.3 Trial Operation for the Servomotor without a Load 

You use jogging for trial operation of the Servomotor without a load.  
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Jogging is used to check the operation of the Servomotor without connecting the SERVOPACK to the host 

controller. The Servomotor is moved at the preset jogging speed. 

Ƕ!CATION 

· During jogging, the overtravel function is disabled. Consider the range of motion of your machine when you jog 

the Servomotor. 

7.3.1 Preparations 

Always check the following before you execute jogging.  

Å The parameters must not be write prohibited.  

Å The main circuit power supply must be ON.  

Å There must be no alarms.  

Å There must be no hard wire base block (HWBB).  

Å The servo must be OFF.  

Å The jogging speed must be set considering the operating range of the machine.  

 

The jogging speed is set with the following parameters. 

Pn304 

Jogging Speed  Speed     Position     Torque  

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ10000 1 min-1 500 Immediately Setup 

Pn305 

Soft Start Acceleration Time  Speed     r        

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ10000 1 ms 0 Immediately Setup 

Pn306 

Soft Start Deceleration Time  Speed     r        

Setting Range Setting Unit Default Setting When Enabled Classification 

0љ10000 1 ms 0 Immediately Setup 

7.3.2 Applicable Tools 

The following table lists the tools that you can use to perform jogging and the applicable tool functions. 

Tool Function 

Digital Operator Fn002 

ProTuner [Test Run-JOG] 
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 Panel Displays and Panel Operator Procedures 

8.1 Panel Operator 

8.1.1 Panel Operator Key Names and Functions 

The Panel Operator consists of a panel display and Panel Operator keys.  

You can use the Panel Operator to set parameters, display status, execute utility functions, and monitor 

SERVOPACK operation. 

The Panel Operator key names and functions are given below.  

                                         

8.1.2 Changing Modes 

Press the ñFò Key to change between the modes as shown below. 

Refer to the reference pages for the operating procedures in each function mode. 

 

 

You can change the setting of Pn52F (Monitor Display at Startup) to display the Monitor Display 

Mode instead of the Status Display Mode after the power supply is turned ON. Set Pn52F to 

the Un number of the monitor display to display after the power supply is turned ON. 

Pn52F 

Monitor Display at Startup  Speed      Position     Torque  

Setting Range Setting Unit Default Setting When Enabled Classification 

0000 љ 0FFF - 0FFF Immediately Setup 

Key No. Key Name Function 

F
 

Function 

Key 

Change basic modeЕ 

Status display, FA, PA, UA 

S
 

Set Key Confirms settings. 

 
UP Key 

Increases the setting. 

Utility Function Mode, the jogging direction 

ispositive. 

 
DOWN Key 

Decreases the setting. 

Utility Function Mode, the Jogging direction 

is reverse. 

 
SHIFT Key 

Moves to the next digit on the left when a 

digit is flashing. 

Panel Display Area 

Panel Key Area 
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If 0FFF is set (default setting), the SERVOPACK will enter the Status Display Mode after the 

power supply is turned ON. 

8.1.3 Status Displays 

The status is displayed as described below. 

 

ί Interpreting Bit Data 

Display Meaning 

 

Control Power ON Display  

Lit while the SERVOPACK control power is ON.  

Not lit if the SERVOPACK control power is OFF. 

 

Power Ready Display 

Lit while the main circuit power supply is ON. Not lit if the main circuit power supply is 

OFF. 

 

Base Block Display 

Lit if the servo is OFF.  

Not lit while the servo is ON. 

 

During Speed Control: /V-CMP (Speed Coincidence Detection) Signal Display 

Lit if the difference between the Servomotor speed and the reference speed is the 

same as or less than the setting of Pn503 or Pn582. (The default setting is 10 min-1 

or 10 mm/s.) Always lit during torque control. Additional Information If there is noise in 

the reference voltage during speed control, the horizontal segment (-) on the top of 

the leftmost digit on the Panel Operator display may flash. Refer to the following 

section and implement countermeasures against noise. 

During Position Control: /COIN (Positioning Completion) Signal Display 

Lit if the deviation between the position reference and actual motor position is equal 

to or less than the setting of Pn522. (The default setting is 7 reference units.) Not lit it 

the deviation exceeds the setting. 

 

/TGON (Rotation Detection) Signal Display 

Lit if the Servomotor speed is higher than the setting of Pn502 or Pn581 and not lit if 

the speed is lower than the setting. (The default setting is 20 min-1 or 20 mm/s.) 

 

During Speed Control: Speed Reference Input Display 

Lit if the current input reference is larger than the setting of Pn502 or Pn581 and not 

lit if the reference is smaller than the setting. (The default setting is 20 min-1 or 20 

mm/s.) 

 

During Torque Control: Torque Reference Input Display 

Lit if the current input torque reference is larger than the specified value (10% of the 

rated torque) and not lit if the reference is smaller than the specified value. 

During Position Control: Clear Signal Input Display 

Lit while the clear signal is being input. Not lit if the clear signal is not being input. 

 

High Speed Bus Control 

CN3 terminal input status. 

 

High Speed Bus Control 

CN4 terminal input status. 

ί The status is displayed as described below. 

Display Meaning 

 Base block 

Indicates that the servo is OFF. 
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 Operation in progress 

Indicates tha the servo is ON. 

 Forward Drive Prohibited 

Indicates that the P-OT (Forward Drive Prohibit) signal is open. 

 Reverse Drive Prohibited  

Indicates that the N-OT (Reverse Drive Prohibit) signal is open. 

 Forced Stop Status  

Indicates that the FSTP (Force Stop Input) signal forced the Servomotor to 

stop. 

 Test without Motor in Progress 

Indicates that the test without a motor is in progress. 

 Alarm Status  

Flashes the alarm number. 

 

8.2 Parameter (Pň̌̌) Operations on the Panel Operator 

This section describes the procedures for setting the parameters that are used in this manual.  

Refer to the following sections for details on parameter classifications and notation. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 
 

F
 

Press the F key to enter parameter setting mode. 

2 
 

 

Press the UP Key or DOWN Key to display Pn100. 

3 
 

S
 

Press the S key, Display Pn100 current setting value. 

4 
  

Press the ƹ Key to move the digit that is flashing to ñ4ò. 

(You can change the value of the digit that is flashing.) 

5 
  

Press the UP Key six times to change the setting to 100.0. 

6 
 

F
 

Press the F Key. The display will flash. The setting has now 

been changed from 40.0 to 100.0. 

7 
 

S
 

Press S key for approximately one second to return the 

Display to Pn100. 

ɒ Parameters with Settings of More Than Five Digits 

The Panel Operator displays five digits. Settings of more than five digits are displayed as shown in the 

following figure. 
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8.2.1 Setting Parameters That Require Selection of Functions 

For parameters that require selection of functions, you can select the individual digits of the numbers 

displayed on the Panel Operator to set the functions assigned to them.  

The following example shows how to change the setting of Pn000 = n.X  (Control Method Selection) in 

Pn000 (Basic Function Selections 0) from speed control to position control. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 
 

F
 

Press the F Key to enter Parameter Setting Mode. 

If Pn000 is not displayed, press the UP Key or DOWN Key 

to 

Display PA000. 

For Two-axis servopacks, long press the F Key more than 3 

seconds, A-axis change to B-axis. 

3 
 

S
 

Press S Key,the current setting of Pn000 will be displayed. 

4 
  

Press the left Key to move the digit that is flashing. 

(You can change the value of the digit that is flashing.) 

5 
  

Press the UP Key once to change the display to ñn.0010ò. 

(This changes the control method from speed control to 

position control.) 

6 
 

F
 

Press the F Key. The display will flash. The control method 

has now been changed from speed control to position 

control. 

7 
 

S
 

Press the S Key. Pn000 is displayed again. 

8.3 Monitor Display (Uň̌̌) Operations on the Panel Operator 

You can monitor the status of the reference values and I/O signals that are set in the SERVOPACK and the 

internal status of the SERVOPACK with monitor displays.  

The Panel Operator displays numbers beginning with ñUn.ò  

Display Example for Motor Speed 

 

This section describes the basic operations for monitor displays and how to interpret some special monitor 

displays. 
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Ɍ Corresponding SERVOPACK Monitor Display Function Names 

Un No. Name Unit 

Un000 Motor Speed 1r/min 

Un001 Speed Reference 1r/min 

Un002 Torque Reference 1% 

Un003 

Rotational Angle 1  

(number of encoder pulses from origin within 

one encoder rotation displayed in decimal) 

Encoder Pulses 

Un004 
Rotational Angle 2 

(electrical angle from polarity origin) 
deg 

Un005 Input Signal Monitor  

Un006 Output Signal Monitor  

Un007 
Input Reference Speed 

(displayed only during position control) 
1r/min 

Un008 
Position Error Amount 

(displayed only during position control) 
Reference units 

Un009 

Accumulated Load Ratio 

(percentage of rated torque: effective torque 

in cycles of 10 seconds) 

1% 

Un00A 

Regenerative Load Ratio 

(percentage of processable regenerative 

power: regenerative power consumption in 

cycles of 10 seconds) 

1% 

Un00B 

Power Consumed by DB Resistance 

(percentage of prcessable power at DB 

activation: displayed in cycles of 10 

seconds) 

1% 

Un00C Input Reference Counter Reference units 

Un00D Feedback Pulse Counter Encoder pulses 

Un013 Feedback Pulse Counter Reference units 

Un020 Rated Motor Speed 1r/min 

Un021 Maximum Motor Speed 1r/min 

Un040 Absolute Encoder Multiturn Data Turns 

Un041 
Position within One Rotation of Absolute 

Encoder 
Encoder pulses 

Un140 DC Link Voltage 1V 

 

8.3.1 Basic Monitor Display Operations 

You can monitor the status of the reference values and I/O signals that are set in the SERVOPACK and the 

internal status of the SERVOPACK with monitor displays. 

The Panel Operator displays numbers beginning with ñUn.ò  

Display Example for Motor Speed 

Step 
Panel Display after 

Operation 
Keys Operation 

1 
 

F
 

Press the F Key to enter Monitor Display UA000. 

2 
 

S
 

Press the S Key, the contents of the monitor display 

will appear current motor speed. 

3 
 

S
 

Press S Key, the display shown for step 1 will appear 

again. 

8.3.2 Input Output signal MonitorЃUn005/ Un006Є 

You can use Un005/Un006 to display the status of allocated signals on the LED segments of the Panel 

Operator. 

ɒ Interpreting the Display 
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ЗLED SegmentsЙ  

 
Å If the input signal that corresponds to the LED number is OFF, the top LED segment will be lit.  

Å If the input signal that corresponds to the LED number is ON, the bottom LED segment will be lit. 

The allocations are given in the following table. 

Display LED Number Signal Name (Pin) 

Un005 

0 IN0ЃCN1-14Є 

1 IN1ЃCN1-15Є 

2 IN2ЃCN1-16Є 

3 IN3ЃCN1-17Є 

4 IN4ЃCN1-39Є 

5 IN5ЃCN1-40Є 

6 IN6ЃCN1-41Є 

7 IN7ЃCN1-42Є 

Un006 

0 OUT0ЃCN1-7Ї-8Є 

1 OUT1ЃCN1-9Ї-10Є 

2 OUT2ЃCN1-11Ї-12Є 

3 OUT3ЃCN1-32Ї-33Є 

4 OUT4ЃCN1-34Ї-35Є 

5 OUT5ЃCN1-36Ї-37Є 

 

 

 

 

 

 

8.4 Utility Function (FǍ ̌̌) Operations on the Panel Operator 

Utility functions are used to set up and tune the SERVOPACK.  

The Panel Operator displays numbers beginning with ñFA.ò 

Diplay ExampleЃJOGЄ 

 

The operating procedures from the Panel Operator are described here. Refer to the descriptions of individual 

utility functions for preparations and related parameters. 

Ɍ  Corresponding SERVOPACK Utility Function Names 

Function No. Function Name 

FA000 Display Alarm History 

FA002 JOG 

FA003 Origin Search 

FA004 JOG Program 

FA005 Initializing Parameters 

FA006 Clear Alarm History 

FA008 Reset Absolute Encode 

FA009 Autotune Speed/ Torque Reference Offset 

FA00A Manually Adjust Speed Reference Offset 

FA00B Manually Adjust Torque Reference Offset 

FA00E Autotune Motor Current Detection Signal Offset 
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FA010 Write Prohibition Setting 

FA011 Display Servomotor Model 

FA012 Display Software Version 

FA203 One-Parameter Tuning 

FA206 Easy FFT 

FA208 Load Inertia/Mass Detection 

8.4.1 Display Alarm HistoryЃFA000Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 

 
F

 

Press the F Key to enter Utility Function Mode. If FA000 is 
not displayed, press the UP Key or DOWN Key to display 
FA000. 
Long Press F Key approximately one second to switch to the 
Fb000. 

2 
 

S
 

Press the S Key, the most recent alarm will be displayed. 

3 
  

Press the DOWN Key to display the next older alarm.  
Press the UP Key to display the next newer alarm.  
The higher the far-left segment is, the older the alarm is. 

4 

 
S

 
Press the S Key again to return the display to Fn000. 

8.4.2 JOGЃFA002Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 

 
F

 

Press the F Key to enter Utility Function Mode. If FA000 is 
not displayed, press the UP Key or DOWN Key to display 
FA000. 

2 

  
Press the UP Key or DOWN Key to display FA002. 

3 
 

S
 

Press the F Key for approximately one second.  
The display shown at the left will appear. 

4 
 

F
 

Press the F Key to turn ON the servo. 

5 
  

The Servomotor will operate at the speed set in Pn304 or 
Pn383 while the UP Key (for forward operation) or DOWN 
Key (for reverse operation) is pressed. 

6 
 

F
 

Press the F Key to turn OFF the servo.  

7 

 
S

 
Presss the F Key to return the display to Fn002. 

8.4.3 Origin SearchЃFA003Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 

 
F

 

Press the F Key to enter Utility Function Mode. If FA000 is not 
displayed, press the UP Key or DOWN Key to display FA000. 
Long Press the F Key approximately one second to switch to 
the Fb000. 

2 
  

Press the UP Key or DOWN Key to display Fn003. 
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3 
 

S
 

Press the S Key.The display shown on the left will appear. 

4 
 

F
 

Press the F Key to turn ON the servo.  
The display shown on the left will appear. 

5 
  

Press the UP Key to operate the Servomotor in the forward 
direction.  
Press the DOWN Key to operate the Servomotor in the 
reverse direction. 

6 
 

F
 

When the Servomotor origin search has been completed, the 
display will flash. At this time, the Servomotor is servo-locked 
at the origin within one rotation of the encoder. 

7 
 

S
 

Press the DATA/SHIFT Key to return the display to Fn003. 

8.4.4 Jog ProgramЃFA004Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 

 
F

 

Press the F Key to enter Utility Function Mode. If FA000 is 
not displayed, press the UP Key or DOWN Key to display 
FA000. 
Long Press the F Key approximately one second to switch to 
the Fb000. 

2 
  

Press the UP Key or DOWN Key to display Fn004. 

3 
 

S
 

Press the S Key.The display shown on the left will appear. 

4 
 

F
 

Press the F Key to turn ON the servo. 

5 
  

Press the UP Key or DOWN Key according to the initial 
movement direction of the operation pattern.  
The operation will start after the preset waiting time. 

6 
 

- 
When program jogging has been completed, End will flash on 
the display, and then the display shown on the left will appear 
again. Press F Key return to the step 2. 

Note: This function cannot be executed. The following are possible causes: 

ɗ The servo is on. 

ɗ An alarm has occurred. 

ɗ The main power is off. 

ɗ Overtravelled. 

ɗ Hardware baseblocked. 

Check if any of the above causes exists. Remove the cause found, and re-execute the function. 

8.4.5 Initialize ParametersЃFA005Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 

 
F

 

Press the F Key to enter Utility Function Mode. If FA000 is 
not displayed, press the UP Key or DOWN Key to display 
FA000. 
Long Press the F Key approximately one second to switch 
to the Fb000. 

2 
  

Press the UP Key or DOWN Key to display ñFA005ò. 

3 
 

S
 

Press the S Key.The display shown on the left will appear. 

4 
 

F
 

Press the MODE/SET Key to initialize the parameters. 
When the initialization has been completed, donE will flash 
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on the display, and then the display shown on the left will 
appear again. 

8.4.6 Clear Alarm HistoryЃFA006Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 
 

F
 

Press the F Key to enter Utility Function Mode. If FA000 is not 
displayed, press the UP Key or DOWN Key to display FA000. 
Long Press the F Key approximately one second to switch to 
the Fb000. 

2 
  

Press the UP Key or DOWN Key to displayò FA006ò. 

3 
 

S
 

Press the S Key.The display shown on the left will appear. 

4 
 

F
 

Press the MODE/SET Key to clear the alarm history. 
When deleting the alarms has been completed, donE 
will flash on the display, and then the display shown on 
the left will appear again. 

5 
 

S
 

Press the F Key to return the display to Fn006. 

8.4.7 Reset Absolute EncoderЃFA008Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 

 
F

 

Press the F Key to enter Utility Function Mode. If FA000 is not 
displayed, press the UP Key or DOWN Key to display FA000. 
Long Press the F Key approximately one second to switch to 
the Fb000. 

2 
  

Press the UP Key or DOWN Key to displayò FA008ò. 

3 
 

S
 

Press the S Key.The display shown on the left will appear. 

4 
  

Continue pressing the UP Key until PGCL5 is displayed. 

5 
 

F
 

Press the F Key. The absolute encoder will be initialized. 
When initialization has been completed, donE will flash on the 
display for approximately one second. 

6 
 

- 
After displaying donE, the display will return to the PGCL5 
display. 

7 
 

S
 

Press the F Key for approximately one second to return the 
display to Fn008. 

8.4.8 Autotune Motor Current Detection Signal Offset (FA00EЄ 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 
 

F
 

Press the F Key to enter Utility Function Mode. If FA000 is not 
displayed, press the UP Key or DOWN Key to display FA000. 
Long Press the F Key approximately one second to switch to 
the Fb000. 

2 
  

Press the UP Key or DOWN Key to displayò FA00Eò. 

3 
 

S
 

Press S Key. The display shown at the left will appear.  
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4 
 

F
 

Press the F Key to perform automatic offset-signal 
adjustment. When the adjustment has been completed, donE 
will flash on the display, and then the display shown on the 
left will appear again. 

5 
 

S
 

Press the S Key to return the display to Fn00E. 

8.4.9 Write Prohibition SettingЃFA010Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 
 

F
 

Press the F Key to enter Utility Function Mode. If FA000 is not 
displayed, press the UP Key or DOWN Key to display FA000. 
Long Press the F Key approximately one second to switch to 
the Fb000. 

2 
  

Press the UP Key or DOWN Key to displayò FA010ò. 

3 
 

S
 

Press S Key. The display shown at the left will appear.   

4 
  

Press the UP Key or DOWN Key and set one of the following. 

P.0000: Write permitted (default setting)  

P.0001: Write prohibited 

5 
 

F
 

Press the F Key to enter the value. When the setting has been 

completed, donE will flash on the display, and then the display 

shown on the left will appear again.  

Note: If you set any value other than P.0000 or P.0001, Error 

will  

be displayed. 

8.4.10 Display Servomotor ModelЃFA011Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 

 
F

 

Press the F Key to enter Utility Function Mode. If FA000 is not 
displayed, press the UP Key or DOWN Key to display FA000. 
Long Press the F Key approximately one second to switch to 
the Fb000. 

2 
  

Press the UP Key or DOWN Key to display Fn011. 

3 
 

S
 

Press the F Key to display the Servomotor model 
codes. 

4 
 

F
 

Press the F Key,  
Displays the current servo internal parameter 1. 

5 
 

F
 

Press the F Key,  
Displays the current servo internal parameter 2. 

6 
 

F
 

Press the F Key,  
Displays the current servo internal parameter 3. 

7 
 

F
 

Press the F Key,  
Displays the current servo internal parameter 4. 

8 
 

F
 

Press the F Key,  
Displays the current servo internal parameter 5. 

9 
 

F
 

Press the F Key. The Servomotor capacity will be displayed. 

85¦(10W). 

10 
 

F
 

Press the F Key. The encoder type and resolution codes will 
be displayed. Encoder Resolution:23bit. 
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11 
 

S
 

Press the S Key to return the display to Fn011. 

8.4.11 Display Software VersionЃFA012Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 

 
F

 

Press the F Key to enter Utility Function Mode. If FA000 is not 
displayed, press the UP Key or DOWN Key to display FA000. 
Long Press the F Key approximately one second to switch to 
the Fb000.  

2 
  

Press the UP Key or DOWN Key to display Fn012. 

3 
 

S
 

Press the S Key, the software version of the SERVOPACK 
will be displayed. 

4 
 

F
 

Press the F KeyЇthe FPGA version of the SERVOPACK will 

be displayed. 

5 
 

S
 

Press the S Key to return the display to Fn012. 

8.4.12 One-Parameter TuningЃFA203Є 

Refer to the following section for information on this utility function other than the procedure. 
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Step 
Panel Display after 

Operation 
Keys Operation 

1 

 
F

 

Press the F Key to enter Utility Function Mode. If FA000 is not 
displayed, press the UP Key or DOWN Key to display FA000. 

Long Press the F Key approximately one second to switch to 

the Fb000.  

2 
  

Press the UP Key or DOWN Key to display Fn203. 

3 
 

S
 

Press the S Key, the display shown at the left will appear. 

4 

 

 

Press the UP Key or DOWN Key to enter Tuning Mode.  

Tuning Mode (Strength of Tuning Setting)  

0: Performs tuning giving priority to stability.  

1: Performs tuning giving priority to response.  

Note: The rigidity type is always 2 

5 
 

- 

If the servo is OFF (i.e., if power is not supplied to the 

Servomotor), input the /S-ON (Servo ON) from the host 

controller. If the servo is ON, go to step 6. 

6 
  

Press the S Key, 

The one-parameter gain will be displayed as shown on the left. 

7 
  

Press the UP Key or DOWN Key to change the oneparameter 

gain value and change the actual servo gains (Pn100, Pn101, 

Pn102, and Pn401) at the same time. You end this tuning 

function when you decide that the response is satisfactory. 

8 
 

F
 

Press the F Key to save the four calculated gains to the 

parameters. When tuning has been completed, donE will flash 

on the display, and then the display shown on the left will 

appear again.  

Note: To end operation without saving the calculated gains, go 

to step 9. 

9 
 

S
 

Presss the S Key to return the display to Fn203. 

8.4.13 EasyFFTЃFA206Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 
 

F
 

Press the F Key to enter Utility Function Mode. If FA000 is not 
displayed, press the UP Key or DOWN Key to display FA000. 
Long Press the F Key approximately one second to switch to 
the Fb000. 

2 
  

Press the UP Key or DOWN Key to display Fn206. 

3 
 

S
 

Press the S Key. The display shown on the left will appear and 
the Panel Operator will enter Reference Amplitude Setting 
Mode. 

4 
  

Press the UP Key or DOWN Key to set the reference amplitude. 

Reference amplitude setting range: 1 to 800 

Note: 1. If you are setting Easy FFT for the first time, do not  

change the reference amplitude setting, but rather start 

from the default value of 15. Although increasing the 

reference amplitude will increase the detection accuracy, 

 the vibration and noise in the machine will increase  

Continued from previous page. 

Step 
Panel Display after 

Operation 
Keys Operation 

   
momentarily. Increase the reference amplitude a little at  

a time and observe the results.  

2.The set reference amplitude will be stored in Pn456. 
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5 
 

S
 

Press the F Key. The ready to operate status will be entered. 

6 
 

F
 

Press the F Key to turn ON the servo.  

Additional Information Press the F Key again to turn OFF the 

servo. Return to step 5. 

7 
  

While the servo is ON, press the UP Key (forward) or the 

DOWN Key (reverse). The Servomotor will automatically 

perform round-trip operation, moving in forward and reverse 

several times for 1/4th of a rotation for a Rotary Servomotor and 

10 mm or less for a Linear Servomotor. The Servomotor 

performs this operation for approximately 2 seconds. During this 

operation, the display shown on the left will flash.  

Note: 1. Press the MODE/SET Key to cancel the operation.  

Return to step 5.  

2.The Servomotor will move slightly. Also, at the same 

time, the Servomotor will emit noise. To ensure safety, 

do not approach or enter the range of machine motion. 

8 
 

-- 

If detection is completed normally, E_FFt will stop flashing and 

the detected resonance frequency will be displayed. If detection 

fails, F---- will be displayed. To check the results, go to step 9. 

To monitor the resonance frequency without setting the 

detection result, press the DATA/SHIFT Key for approximately 

one second and return to step 2. 

ƼIMPORTANT 

If the operation ended normally but it took two seconds or 

longer, the detection accuracy may not be sufficient. Increase 

the reference amplitude to a value higher than 15 to increase 

the detection accuracy. Although increasing the reference 

amplitude will increase the detection accuracy, the vibration and 

noise in the machine will increase momentarily. Increase the 

reference amplitude a little at a time and observe the results. 

9 
 

F
 

Press the F Key. The optimum notch filter for the detected 

resonance frequency will automatically be set. If the notch filter 

is set correctly, donE will flash on the display, and then the 

display shown on the left will appear.  

If the 1st notch filter frequency is already set (Pn408 = n.ɍɍɍ
1), the 2nd notch filter frequency will be automatically set 

(Pn40C). Press the MODE/SET Key to return to step 5.  

Note: 1. If both the 1st and 2nd notch filter frequencies are 

already set (Pn408 = n.ɍ1ɍ1), no more notch filter 

frequencies can be set.  

2.If the frequency detected by this function is not to be 

used, set Pn408 to n.ɍɍɍ0 (Disable notch filter). 

10 
 

S
 

Presss the S Key to return the display to Fn206. 

8.4.14 Load Inertia/Mass Detection ЃFA208Є 

Refer to the following section for information on this utility function other than the procedure. 

Step 
Panel Display after 

Operation 
Keys Operation 

1 

 
F

 

Press the F Key to enter Utility Function Mode. If FA000 is not 
displayed, press the UP Key or DOWN Key to display FA000. 
Long Press the F Key approximately one second to switch to 
the Fb000. 

2 
  

Press the UP Key or DOWN Key to display Fn208. 

3 
 

S
 

Press the S Key. The display shown on the left will appear 

and the Panel Operator will enter [ƻŀŘ Inertia Setting Mode. 

4 
  

Press the UP Key or DOWN Key to adjust the displacement. 

UnitЕTurns (Rotary Motor) mm (Linear Motor) 

5 
 

S
 

Press the S Key, the ready to operate status will be entered.  

6 
 

S
 

Press the S Key to turn ON the servo.  
Additional Information  
Press the S Key again to turn OFF the servo.  
Return to step 5. 
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7 
  

While the servo is ON, press the UP Key (forward) or the 

DOWN Key (reverse).  
The Servomotor will automatically perform round-trip 

operation, moving in forward and reverse several times of a 

rotation for a Rotary Servomotor and 10 mm or less for a 

Linear Servomotor.  

The Servomotor performs this operation for approximately 8 

seconds. During this operation, the display shown on the left 

will flash.  

8 
 

--  
If detection is completed normally, it will stop flashing and the 

load inertia or mass percentage will be displayed. 

If fail, it will be displayed ñJ.----ñ. 

9 
 

S
 

Press the S Key to return the display to FA208. 

 



 

9-1 
 

 Maintenance 

9.1 Inspections and Part Replacements 

This section describes inspections and part replacement for SERVOPACKs. 

9.1.1 Inspections 

Perform the inspections given in the following table at least once every year for the SERVOPACK. Daily 

inspections are not required. 

Item Frequency  Inspection Correction 

Exterior 
At least once a 

year 

Check for dust, dirt, and ail on the surfaces. Clean with compressed air or a cloth. 

Loose 

Screws 

Check for loose terminal block and 

connector screws and for other loose parts. 

Tighten any loose screws or other loose 

parts. 

9.1.2 Replacing the Battery 

If the battery voltage drops to approximately 2.7 V or less, an A.830 alarm (Encoder Battery Alarm) or an 

A.930 warning (Absolute Encoder Battery Error) will be displayed.  

If this alarm or warning is displayed, the battery must be replaced. 

Battery Alarm/Warning Selection 

Whether to display an alarm or a warning is determined by the setting of Pn008 = n.ɍɍɍX (Low Battery 

Voltage Alarm/Warning Selection). 

Parameter Meaning When Enabled classificaiton 

Pn008 

n.ɍɍɍ0 
[default 

setting] 

Output alarm (A.830) for low battery voltage. 
After restart Setup 

n.ɍɍɍ1 Output warning (A.930) for low battery voltage. 

· Pn008=n.ɍɍɍ0 

· The ALM (Servo Alarm) signal is output for up to five seconds when the control power supply is 

turned ON, and then the battery voltage is monitored for four seconds. No alarm will be 

displayed even if the battery voltage drops below the specified value after these four seconds. 

· Pn008=n.ɍɍɍ1 

The ALM (Servo Alarm) signal is output for up to five seconds when the control power supply is 

turned ON, and then the battery voltage is monitored continuously. 

 

Battery Replacement Procedure 

π When Installing a Battery on the Host Controller 

1. Turn ON only the control power supply to the SERVOPACK. 

2. Remove the old battery and mount a new battery. 
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3. Turn OFF the control power supply to the SERVOPACK to clear the A.830 alarm (Encoder Battery Alarm).  

4. Turn ON the control power supply to the SERVOPACK again.  

5. Make sure that the alarm has been cleared and that the SERVOPACK operates normally. 

πWhen Using an Encoder Cable with a Battery Case 

1.Turn ON only the control power supply to the SERVOPACK.   

If you remove the Battery or disconnect the Encoder Cable while the control power supply to the SERVOPACK is 

OFF, the absolute encoder data will be lost.   

2.Open the cover of the Battery Case. 

 

3.Remove the old Battery and mount a new Battery. 

 

4.Close the cover of the Battery Case. 

 

5.Turn OFF the power supply to the SERVOPACK to clear the A.830 alarm (Encoder Battery Alarm). 

6.Turn ON the power supply to the SERVOPACK. 

7. Make sure that the alarm has been cleared and that the SERVOPACK operates normally. 

9.2 Alarm Displays 

If an error occurs in the SERVOPACK, an alarm number will be displayed on the panel display. 

Example: If an A.020 alarm occurs, ñA.020ò will flash on the display. 

 

 

9.2.1 List of Alarms 

The list of alarms gives the alarm name, alarm meaning, alarm stopping method, alarm reset possibility, and 

alarm code output in order of the alarm numbers. 




















































