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Preface

Thank you for adopting our 1 axis synchronous type AC servo driver <VPS series> (hereinafter, 
referred to as "device" or "this device"). 
This device is the AC servo driver that executes high speed / high precision servo control in 
combination with synchronous AC servo motor having features like compactness / high response 
/ high power rate. 
The system comprising this device and AC servo motor, can be used as a driving power supply 
for various machines. 

This instruction manual (hereafter, referred to as ”this manual”) explains installation, wiring, 
operation, trouble diagnosis and troubleshooting etc. of this device. 
In order to use this device properly, please deeply understand the contents of this manual. 
At the time of installation, wiring, operation, maintenance, etc., please comply with the conditions 
and procedures of this manual. 
Further, if special version unit is applied, please use both of this manual and specifications of the 
special version unit. 
(Specifications are prior to this manual regarding the described details.) 
This instruction manual corresponds to the model for which following items are displayed in status 
display mode of data display LED. 

  (Model number)        : "   ."
  (Software version): "  ."

[Other manuals] 
The instruction manuals other than this manual related to this device are as follows. 
① Options volume (Option list of cables, terminal block, regenerative resistor, etc.) 
② Communication volume (Description of communication connection, procedure, and data) 

[Warranty period] 
Warranty period of our products is 1 year after shipment from our factory. 
However, please note that any failure or abnormality resulting from the following causes is not 
covered by the warranty. 

① Modification by parties other than NIKKI DENSO. 
② Operation different from rules and regulations. 
③ Natural disaster or act of gods. 
④ Connection with another maker’s unit which is not approved by us. 

During the warranty period, please inform our sales representative whenever you find any  
failure or abnormality. 

[Check items] 
1. Receiving check of our products 
Please check the following points when you receive our products. 

(1) If the products are exactly the ones you ordered (type, rated output, accessories, etc.) 
(2) If any damage was made during transportation (package damage, abnormal appearance 

of the products) 
(3) If accessories are packed together 

 If packages as carton boxes are broken, please do not unpack them and inform our sales 
representative. 

And if a problem with any of the above points, damage, or the like is found, please 
immediately contact our sales representative. 



2. Precautions before installation (during transportation) 
When transporting a device and a motor, please handle with care so as not to damage them. 

 Cautions 
Be careful not only to pile device but also putting anything on the device cover. 
Be careful not to add shock to a motor shaft. 

 It may damage an encoder attached to the motor. 
Do not move a motor by pulling its cable. 

 It may cause cable disconnection. 

3. Cautions for storage 
If our products are not used immediately after receiving, store them under the following  
conditions in order to prevent deterioration of insulation and rust formation. However, unpack 
the packages soon after receiving, and check any damage and other non-conformances 
incurred during transportation. 

   
Item Description 

Temperature -20℃ to +60℃
Humidity 85％ or less （non-condensing）Ambient

conditions Storage
location

Store in a clean place free from dust and dirt. Do not store in harmful 
atmosphere such as corrosive gas, grinding powder, metal powder, oil, 
etc.

Vibration Store in a place free from vibration. 

Others

If you store the product for long time, please make rust prevention to 
screws of terminal blocks and inspect them periodically. 
Rust prevention effective period is within 3 months after the shipment 
from our factory under the above described ambient conditions. 
If you store the product for longer than 3 months, please make rust 
prevention to a motor shaft and flange face and inspect them 
periodically. 
Storage conditions of a device and a motor 

4. Precaution of transportation 
If you transport our product after receiving, please satisfy following conditions. 

Item Description 
Temperature -20℃ to +60℃
Humidity 85％ or less （non-condensing）Ambient

conditions Storage
location

Do not transport in a harmful atmosphere such as corrosive gas, 
grinding powder, metal powder, oil, etc. 

Vibration 0.5G or less（Device, motor）
Transporting conditions of a device and a motor 

 NIKKI DENSO retains the right to revise this document at any time and the information in 
this document is subject to change without notice. 

Although the information from NIKKI DENSO is accurate and reliable, NIKKI DENSO will 
not assume responsibility for whatever results may arise from the use of this information 
unless specially guaranteed by NIKKI DENSO. 



Cautions for Safety 

Before executing the installation / operations / maintenance / inspection, always read this 
manual and all the attached documents carefully. Use this device only after getting the proper 
knowledge of this device and understanding the safety information and precautions. 
 
In this manual cautions for safety are ranked as “Danger” and “Caution”. 
And cautions for handling are divided into “Prohibition” and “Compulsion” which are defined as 
an action not to be done and action to be done, respectively. 

Danger
：If mis-handling is made, dangerous situation as death or serious injury of a 

worker could occur. 

Caution
：If mis-handing is made, dangerous situation as medium or 

slight injury and only damage of goods could occur. 
    

However, since a Caution marked item could also cause serious results  
depending on the actual condition, please comply with the important instructions. 

 Prohibition 
：Action not to be done 

  If this caution is ignored, the device does not work properly.  

 Compulsion 
：Action to be done 

  If this caution is ignored, the device does not work properly. 



[Cautions when using this device] 

Danger

☆Since electric shock and injury may occur, please be sure to comply with the following suggestions.

① Never touch inside of this device (AC servo driver) and terminal blocks. 
 “Electric shock may occur.” 

② Be sure to make grounding of an earth terminal or earth cable of this device (AC servo 
driver) and a motor. 
Use larger earth cables as much as possible for JIS Class 3 or better grounding. 
 “Electric shock may occur.” 

③ Execute shifting, wiring, maintenance, and inspection of the device at least after 3 
minutes of switching the power off. 
Since the voltage remains in power section for about 2 to 3 minutes even after switching 
the power off, do not touch the device carelessly.   
 “Electric shock may occur.” 

④ Do not damage, force cables excessively, put any heavy thing on cables or nip cables.    
 “Electric shock may occur.”  

⑤ Never touch the rotating section of running motor. 
 “Injury may occur.” 

Caution

① Use the motor and this device (AC servo driver) in the specified combination.               
 “Fire or failure may occur.” 

②  Never use the device in the atmosphere such as water splash, corrosive or flammable 
gas nor place close to combustible goods. 
 “Fire or failure may occur.” 

③ Since temperature of a motor, this device (AC servo driver) and peripherals raises quite 
high, do not touch them.  
 “Burn may occur.”  

④ In supplying power or for a while after shutting power off, since a radiator, regenerative 
unit, a motor, etc. could be very hot, do not touch them. 

 “Burn may occur.” 

⑤ Never conduct voltage withstanding test and mega test of this device. 
 “Fire or failure may occur.” 



[Receiving and checking of packages] 

Caution

① When you receive ordered units, please check the contents (model, output rating, etc.). If 
wrong thing is found or quantity is wrong, please do not use them and inform the status to 
our sales representative. 
 “Electric shock, injury, damage, fire or failure may occur.” 

② If packages of our products are broken, do not unpack them and inform our sales 
representative. 
 “Electric shock, injury, damage, fire or failure may occur.” 

 
[Storage]

Prohibition

① Do not store units in a place of raining, water dripping, and harmful gas / liquid. 

Compulsion

① Store units in a place of no direct sun-shine or under controlled temperature / humidity 
within the specified range. 

② If the device is stored for longer period, contact our Purchase branch office or Contact 
counter mentioned in this manual.   

 
[Transportation]

Caution

① Do not hold a cable and a motor shaft during transporting units. 
“Injury or failure may occur.” 

② During transportation, handle the device or motor etc. carefully, such that it will not fall 
down causing damage to the device.  
“Injury or failure may occur.” 

Compulsion

① Piling up or overloading the products can induce collapse of cargo; thus, follow 
instructions. 



[Installation] 

Caution

① Do not climb or put any heavy thing on this device.                              
“Injury or failure may occur.” 

② Prevent foreign particles from entering the device. 
“Fire may occur.”  

③ Be sure to install this device to the specified direction. 
“Fire or failure may occur.” 

④ Internal side of the control panel or other equipment should be kept at a specific distance 
from this device. 
“Fire or failure may occur.” 

⑤ Never apply heavy shock. 
“Equipment may be damaged.” 

⑥ Conduct proper attachment suitable for output or weight of this device. 
“Equipment may be damaged.” 

⑦ Attach this device to a non-flammable thing as metal. 
“Fire may occur.” 

 
[Wiring]

Caution

① Be sure to conduct correct wiring. 
“Running away or burning of a motor, injury, fire or failure may occur.” 

② Never connect the power source to the terminal block (U, V, W) of motor connection of 
the device  
“Running away or burning of a motor, injury, fire or failure may occur.” 

③ To avoid the impact of noise on this device, use cables having specified length and 
specified features (shielded, twisted, etc.). 
“Running away of a motor, injury or machine damage may occur.” 

④ To prevent this device from noise influence, use separate control I/O cables of this device 
(AC servo driver) from other power lines. 
“Running away of a motor, injury or machine damage may occur.” 

⑤ To avoid electric shock and noise influence, be sure to make proper grounding (earth). 
“Running away of a motor, electric shock, injury or machine damage may occur.” 



[Power]

Compulsion

① Power supply should be within the specified range. 
      “Injury, fire or failure may occur.” 

[Operation and Run] 

Caution

① Motor does not have protector. Protect using the over current protector / earth leakage 
circuit breaker / over temperature protector / emergency stop device.    
“Injury or fire may occur.” 

② Power supply should be within the specified range. 
“Injury, fire or machine damage may occur.” 

③ Before conduct test run, separate a motor from its machine system and fix it to an 
adequate place and confirm the motion, then connect the motor to the machine. 
“Injury or machine damage may occur.” 

④ Since the holding brake of the machine is only for holding the machine position, do not 
use it as an actual braking device for securing the safety of the machine. 
“Injury or machine damage may occur.” 

⑤ Since excess adjustment may make the operation unstable, avoid this situation. 
“Injury or machine damage may occur.” 

⑥ When an alarm occurs, be sure to eliminate the cause, reset the alarm and then restart. 
“Injury or machine damage may occur.” 

⑦ When power recovers from temporary blackout status, since sudden re-start may occur, 
do not approach the machine. (Machine system design shall be considered to maintain 
safety of workers against re-start.) 
“Injury may occur.” 

⑧ Do not apply static electricity while operating the operation key on the panel. 
(The operator should set the earthing and should operate the operation key when there is 
no static charge) 
“Failure may occur.” 



[Operation and Run] 

Prohibition

① Do not supply power with the motor shaft turning or vibrating. 
“Running away of a motor, injury or machine damage may occur.” 

② Since the brake on a motor is for maintenance purpose, do not use it as normal brake. 
“Injury or machine damage may occur.” 

Compulsion

① Set emergency stop circuit outside in order to stop the operations immediately and stop 
the power supply. 

 [Maintenance and inspection] 

Caution

① Capacity of capacitors in the power supply line becomes lower due to deterioration. 
To prevent secondary damage caused by failures, we recommend to replace capacitors 
about every 5 years.  
“Failure may occur.” 

② Capacity of aluminum electrolytic capacitors on the printed circuit board becomes lower 
due to deterioration. 
To prevent secondary damage caused by failures, we recommend to replace the printed 
circuit board about every 5 years. 
“Failure may occur.” 

③ Cooling efficiency of an internal cooling fan motor of this device will deteriorate as time 
goes by. 
To prevent secondary damage caused by failures, we recommend replacing them about 
every 2 to 3 years.  
“Failure may occur.” 

Prohibition

① Overhaul / repair shall be conducted only by us or personnel designated by us. 
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Chapter 1 Outline 

1-1 Configuration 

1-1-1  Servo Motor Driving System Configuration 

Servo motor driving system configuration is as shown in [Fig. 1-1]. 
The system consists of this device, a servo motor, encoder (attached on the opposite load shaft side 
of the servomotor) to detect the speed and position, the optional motor cable, encoder cable and 
regenerative resistor.  

                    [Fig. 1-1] Servo Motor Driving System Configuration 

Change of speed control, pulse train control by external control signal is possible in this device. 

Furthermore, the device can cope with several kinds of AC servo motors by using parameters. 

Servo motor 

ＣＮ1
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inal

Encoder cable 
(Option)

ＶＰＳ

Device power Ｒ, (Ｓ), Ｔ

 100/200VAC 

General-purpose communication（ＲＳ-422Ａ）

Speed command input -10V to +10V/Pulse train command input 

Control output signal/encoder pulse output 

Control input signal 

Control input/output signal power supply +12V to +24V 

Motor cable 
(Option)

Regenerative 
 resistor 
 (Option) 

B1

B2

ＵＳＢ
J2

○ ○ ○ ○
▲ ▼  MD ENT  
        /        
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Dynamic brake  
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1-1-2  Names and Functions of Each Part of the Device 

             

R
T
U
V
W
B1
B2

DBC
DBK

J
1
A

J
1
B

DSW

C
N
1

C
N
2

P
1

▼ ▼MD/

ENT

▲
J
2

No Name Symbol Function 
① Data display LED  It shows the status display, alarm code display, parameter 

value display, self-diagnosis status display. 
② Operation keys , ，

      ，
ENT

These keys execute the selection of status display, parameter 
editing and the operations of self-diagnosis. 

③ USB connector J2 It is the connector which connects the USB signal. 
④ Communication end switch DSW It is the termination connection switch of the serial 

communication signal. 
⑤ Communication connector J1A It is the connector which connects serial communication 

signal.
⑥ Control input/output signal 

connector
CN1 It is the connector which connects each command input and 

control input/output. 
⑦ Battery connector P1 This connector is not used. 
⑧ Encoder connector CN2 It connects the cable from the motor encoder. 
⑨ Ground terminal  It is the ground terminal which connects the power grounding 

and motor power grounding. M3 screw is used. 
⑩ Power terminal  It connects the power line to the power supply and the motor, 

and regenerative resistor. 
⑪ Battery installation guide  This guide is not used. 

⑤ Communication connector 

⑩ Power terminal 

 Operation panel 
① Data display LED 

② Operation keys

④ Communication end switch 

⑧ Encoder connector 

⑥ Control input/output signal connector 

⑨ Ground terminal 

MOD/  

⑦ Battery connector 

⑪ Battery installation 
guide

③ USB connector 
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1-1-3 Mode Configuration 
 Each operation mode is selected by parameter and control signal as in [Fig. 1-2]. 

                                  [Fig. 1-2] Mode Configuration 

 ●Outline of each mode 
Mode Function / Contents 

Normal run 
mode

·Speed control run 
Speed control is executed by speed command input signal. 
Furthermore, operations at the speed set in the parameter are also possible 
depending on the speed selection signal. 
·Pulse train run 
·Position control by pulse train command input is executed and zero return, 
positioning and jog control are carried out by genarating pulse command inside 
this device. 
·The output torque of the motor shaft can be restricted to less than or equal to 
the fixed value by torque limit command change signal for both modes. 
·Speed control run mode and pulse train run mode can be changed over by the 
control input signal. 

Self-diagnosis
mode

·Each type of diagnosis is carried out for this device. 
·Self-diagnosis mode is changed over from normal run mode by the operation 
key. 
Each type of self-diagnosis is carried out by the operation key. 

                                [Tab. 1-1] Operation Mode Outline 

Self-diagnosis 
mode

Speed control 
run

Memory check 

I/O check 

Analog circuit check 

Analog circuit adjustment 

Parameter initialization 

Pulse train run 
(Position control by pulse train command input/zero return, 
positioning and jog control by internal plus generation.) 

Auto tuning 

Test run, forced jog, forced zero return 

Normal run mode 
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Chapter 2 Installation 

2－1  Receiving Check of Our Products 

Please confirm following points when you receive our products. 

① If the products are exactly the ones you ordered (type, rated output, etc.) 
② If any damage was made during transportation (package damage, abnormal outlook of  

devices)
③ If accessories are packed together. 

If a problem with any of the above points, damage, or the like is found, please immediately inform 
our sales representative. 

                             Caution

①If packages as carton boxes are broken, please do not unpack them and inform our sales 
representative. 
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2-2 Installation Environment 

① The allowed ambient temperature and the humidity range for the device are as follows. 
 Ambient temperature:   0 to 55°C
 Ambient humidity:     Less than 85%（No condensation）

② It is recommended that temperature rise inside the storage control board be less than 10°C
for outside temperature. 

  Considering the generation loss of equipment and the device in the control board, and the 
convection and radiation effect in the board, keep the temperature around the device lower 
than specified allowable range. 

   The heating value of the device is approximately 10%+30W of the estimated motor capacity.  

③ While selecting the cooling fan or heat exchanger, calculate above mentioned generation 
loss and select those having greater capacity. 

④ Particularly when multiple devices are to be placed in a single storage control board, see to it 
that the cooling is taking place properly. 

Note that if the device and cooling fan are not properly positioned, the ambient temperature 
of the device can raise affecting the radiation result. Refer to [Fig. 2-1]. 

                   [Fig. 2-1] Fan Position When Multiple Devices Are Installed 

                             Caution

      
① If the allowed ambient temperature is exceeded, there may be failure or damage of parts in the 
device due to overheating etc., and this may lead to defective operations of the device. 
Therefore, strictly control the specified ambient temperature.  

⑤ If there is a heat source, vibration source, etc., please design the structure to avoid their 
influence.

⑥ Please avoid installing a device in a place of high temperature, high humidity, large amount 
of dirt / dust, metal powder, lampblack, etc. and corrosive gas.  

⑦ Reinforce the grounding process, since the induction noise may also be generated at the 
place where there is any noise source such as electric welding machines.  
Moreover, the noise filter is necessary depending on the environment. 
Refer to [3-6 Noise Protection] to execute the countermeasures against noise. 
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2-3 Installation Method 

①In order to get sufficient radiation, be sure to install a device vertically. 
②Install the device on a metallic board.  
③Considering the radiation and maintenance, the space from other devices, parts and the control 
board surface should be more than 50 mm vertically and 20 mm horizontally. Refer to [Fig. 2-2]. 
④The device is designed to be used as panel installation type. Refer to [Fig. 2-2]. 
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                           [Fig. 2-2] Installation and Ventilation of the Device 
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Chapter 3 Wiring 
3-1 Power Supply Wiring 

1. AC input power supply wiring 

(1) AC input power supply is as follows. 
NCR-DCA*A1*     Power Single phase 100 to 115VAC, 50/60Hz
NCR-DCA*A2*     Power Single phase 200 to 230VAC, 50/60Hz           

Please keep this range regardless to power supply fluctuation due to factory load change. 

(2) In order to protect accident and fire, be sure to install a molded case circuit breaker or a 
fuse suitable for breaking capacity of the line. In case of using an earth leakage breaker, 
select an anti-high frequency noise type for an inverter. 

(3) Since main circuits of the device are of capacitor input type, high rush current will flow 
when power is turned on.  
Depending on power supply capacity or impedance, voltage drop may occur. Therefore, 
apply a sufficiently large capacity power supply and cables. 

(4) Do not make wrong connection of AC input power supply (R, T) to motor connection 
terminals (U, V, W) of the device.  

 Caution

●If incorrect AC input power supply (R, T) is connected to motor connection terminals (U, V, W) of 
the device, the device will be damaged. 



-3-2-

2. Power circuit 
Typical power circuit is described in [Fig. 3-1]. 

[Fig. 3-1]  Typical Power Circuit 

 Caution

●Be sure to keep specified range of power supply. If not, the device could be damaged. 
●In order to protect power supply line, and avoid accident as fire, be sure to install a molded case circuit 

breaker. For capacity of a breaker, refer to “10-1-4 Device Electrical Specifications”. 
●When a magnet contactor is used, be sure to install a surge killer. 
●If possible, separate the device power supply from the power supply for other high-power equipment. 

ＭＣ

サージキラー

電源断電源入

ＮＦＢ ＭＣ

マグネットコンタクタ

RＲ

ＭＣ

単相（50/60Hz）電源

ＡＣ100～115Ｖ

TＴ

モータ 回生抵抗
サーモスタット

装
置

E

ＡＣ200～230Ｖ

Power ON Power OFF
Thermostat 

D
ev

ice

100-115VAC 
200-230VAC 
Single phase 
(50/60Hz) 
supply 

Surge killer

Magnet contactor 

Motor Regenerative 
resistor 



-3-3-

3. Power supply sequence 
(1) Since the main circuit of the device is a capacitor input type, if frequent switching 

(ON/OFF) of the power supply is conducted, the main circuit elements will deteriorate.  
Though power re-input after shutting off the power can be made within one minute, please 
keep the switching frequency twice / 3 minutes or less. 

(2) The control power shall be turned on before or at the same time as the main power is 
turned on, and shall be turned off after or at the same time as the main power is turned off. 
(When control power and main power are separate) 

[Fig. 3-2] Timing Chart When Power Is Turned ON 

[Fig. 3-3] Timing Chart When a Trouble Occurs 

 Caution
●If power is turned on again within 1 minute after it is turned off, the abnormalities may occur in 

AC power supply or in device operations.  
●If IPM failure or over load protection works, remove the cause, cool this device about 30 minutes 

and resume it. If reset is repeatedly conducted in a short period, the device temperature will be 
extremely increased and it could be damaged. 
●Please design sequence externally to turn off the Start signal and stop the command when a 

protective function works and the alarm occurs (outputted). If the Start signal and its command 
(Speed command voltage, Pulse train, etc.) are input when power supply recovers after shut 
down occurred (includes temporary blackout), a motor will start and the situation is quite 
dangerous. 

制御電源

主電源

ｻｰﾎﾞﾚﾃﾞｨ信号(RDY)

(電磁ﾌﾞﾚｰｷ付きの場合、
ﾌﾞﾚｰｷ解除信号(BRK))

ｻｰﾎﾞｵﾝ信号(SON)

ﾌﾞﾚｰｷ電源
(電磁ﾌﾞﾚｰｷ付きの場合)

max 3sec

max 3msec

max 0.1sec
max 1sec保護回路動作

異常原因除去

時間はﾊﾟﾗﾒｰﾀで設定ｱﾗｰﾑ信号(ALM)

ｻｰﾎﾞﾚﾃﾞｨ信号(RDY)

(破線はﾌﾞﾚｰｷ解除信号
(BRK))

ﾘｾｯﾄ信号(RST)

ﾌﾞﾚｰｷ電源
(電磁ﾌﾞﾚｰｷ付きの場合)

Control power 

Main power 

Servo ready signal (RDY) 

(Brake release signal (BRK) 

for electro-magnetic brake 

type) 

Servo ON signal (SON)

Brake power 

(For electro-magnetic brake type) 

Alarm signal (ALM) Time is set by a parameter

Servo ready signal (RDY)

(Brake line is Brake release 

signal (BRK)) 

Protective circuit motion

Removal of error cause 

Reset signal (RST)

Brake power 

(For electro-magnetic brake type) 

Max 1sec
Max 0.1sec 

Max 3sec

Max 15msec
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4．Selection of molded case circuit breaker and earth leakage breaker. 
In order to prevent this device from short-circuit in case of device failure, select an appropriate 
breaker that has the breaking capacity suitable for the power capacity. As for breaker capacity 
of one device, please refer to “10-1-4 Device Electrical Specifications”.  
When line capacity (power capacity) is quite large to a device capacity, insert a reactor and 
conduct power coordination. (As for reactor specification, please ask our sales representative.) 
And in case of using an earth leakage breaker, since the device inverter section is PWM 
control, output contains high harmonic components. And leakage current is generated by earth 
electrostatic capacity of cable route from the device to a motor and floating capacity between a 
motor coil and an iron core. 
Since this leakage current of the high harmonic components could activate an earth leakage 
breaker, select an inverter type earth leakage breaker for the device power supply circuit. 

3-2 Motor Connection 
1. Wiring for motor power supply 

(1) Connect motor terminals (U, V, W) and the device terminals (U, V, W) in the correct phase 
sequence. (Connect U-U, V-V, and W-W, respectively.) If the phase sequence is wrong, 
normal operation can not be conducted and a motor could vibrate or start without a 
command input, which is very dangerous.  

(2) For connection terminals of motor, refer to the motor specifications. 
(3) In case of wiring between a motor and the device, do not connect the magnet switch or 

molded case circuit breaker. 
(4) When a motor equipped with a brake is used, be sure to release it before turning on the 

Start signal (DR). 
If the Start signal is turned ON without releasing the brake, the motor may be burn out. 
Referring to [Fig. 3-2], timing shall be considered. 

(5) Though an electronic thermal is installed on the device, if a thermal relay will be added 
externally, set the relay current value to the motor rated current. 
Make a sequence to turn off Servo ON signal (SON) and then stop a motor by an auxiliary 
contact of the thermal relay when a thermal relay is activated.  

[Fig. 3-4] Thermal Relay Wiring Example 

 Caution

●Be sure to connect a motor earth terminal (E) to a device earth terminal (E).
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2. Motor run direction setting 

Relation of each command and motor run direction in case of connecting a motor to an 
encoder in the standard specifications is as follows. 

       ① Motor rotation direction 

[Fig. 3-5] Motor Rotation Direction 

Command input type Polarity Motor direction 
Positive
voltage

Shaft rotates counter-clockwise, viewing to motor load 
shaft: Forward rotation (CCW) Speed command 

Negative
voltage

Shaft rotates clockwise, viewing to motor load shaft：
Reverse rotation (CW) 

Forward Shaft rotates counter-clockwise, viewing to motor load 
shaft: Forward rotation (CCW) Directional pulse train 

command Reverse Shaft rotates clockwise, viewing to motor load shaft：
Reverse rotation (CW) 

B phase 
ahead 

Shaft rotates counter-clockwise, viewing to motor load 
shaft: Forward rotation (CCW) 90°phase difference pulse 

train command A phase 
ahead

Shaft rotates clockwise, viewing to motor load shaft：
Reverse rotation (CW) 

※The direction of rotation for commands can be changed by the following parameters and 
signal.
P003 [Rotating direction selection], P600 [Select pulse train command], RVS [Reverse 
Command direction] signal 

                       [Tab. 3-1] Each Command Input and Motor Rotation Direction 

モータ負荷軸

正回転（ＣＣＷ） 逆回転（ＣＷ）

Motor load shaft 

Forward rotation (CCW) Reverse rotation (CW) 
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3. Wiring of electro-magnetic brake 

(1) Our brakes of motors are for holding purpose during the stop time. And brakes are 
de-energized operation type. 

(2) Brakes are released when voltage is supplied and when it is not supplied, brakes are 
applied.

(3) The brake is activated about 0.5 sec. after voltage is supplied. 
(4) Power supply specifications for brake should be provided by the customer by referring to 

the motor specifications. 

 Caution
●Since an electro-magnetic brake is released about 0.5 sec. after voltage is supplied, turn ON the 

Start signal (DR) within the timing where this time delay is considered. 
Be sure to turn the Start signal (DR) OFF before activating the electro-magnetic brake. 
●Since the electro-magnetic brake is holding purpose only, never activate the brake when a motor 

is running.

3-3 Grounding 

(1) Be sure to conduct grounding to prevent electric shock and noise influence. 
(2) Use a suitable cable for grounding which has a conductor cross-sectional area greater 

than or equal to that described later in [Tab. 3-10] Applicable cables, and conduct JIS 
Class 3 or better grounding (ground resistance 100 Ω or less). 
Connect the ground cable to the ground terminal (E) of the device. 

(3) Dedicated grounding is preferable as far as possible. If common grounding is used, be 
sure to apply one-point grounding. 

(4) Be sure to connect a motor ground terminal (E) to a device ground terminal (E). 

 Caution
●To reduce common mode noise and prevent malfunction of a device, use dedicated ground and 

satisfy JIS class 3 or better (ground resistance 100 Ω or less). 
●When dedicated grounding cannot be used, apply one-point common grounding to commonly ground 
with other units at the ground point. 
●Never use common grounding with high-power units nor connect ground to iron frames, etc. 
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3-4 Regenerative Resistor Wiring 

(1) Use an attached accessory or optional regenerative resistor. 
(2) Since heat is generated by regenerative energy, locate a regenerative resistor not to 

influence other units. The regenerative resistor is used to consume excessive energy that 
the regenerative capacitor cannot absorb, among regenerative energy generated by motor 
braking when load inertia (GD2) is large. 

(3) A thermostat is attached to a regenerative resistor. Since the thermostat contact opens 
when a regenerative resistor is over-heated, make wiring to shut main power down at the 
time. (Refer to [Fig. 3-1].)   
Thermostat contact specification is as follows. 

Contact
voltage

Contact
current

200VAC   1A 
Refer to [10-2 Regenerative Resistor] for thermostat attachment. 

(4) In case of using plural regenerative resistors, comply with description of [10-2 
Regenerative Resistor].  

(5) Cable length between a regenerative resistor and the device shall be within 3 m or as short 
as possible. 
As the cable is longer, surge voltage generated by switching of power elements becomes 
larger, and the motor and the device could be damaged. 

 Caution

●When abnormally high current flows in a regenerative resistor, it becomes hot in a short time and 
quite dangerous.  
Be sure to construct a circuit to shut main power down by a thermostat contact. 
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3-5 Control Circuit Wiring 

1. Analog command (speed) 
(1) Since each analog signal is micro-current, use shielded twisted pair cables and be sure to 

connect those shields to the shield earth FG terminal of connector CN1. 
(2) Cable length shall be 3 m or shorter. 

2. Pulse train input and output 
(1) Since pulse train input and encoder pulse train output are high speed Pulse train signals, 

use shielded twisted pair cables, and be sure to connect those shields to the shield earth 
FG terminal of connector CN1. 

(2) Cable length shall be 3 m or shorter. (In case of open collector output, 1.5 m or shorter) 

3. Encoder feedback signal 
(1) Use shielded twisted pair cables, and be sure to connect those shields to the shield earth 

FG terminal of connector CN2. 
(2) If a mobile motor is required, make the cable bending radius as large as possible to avoid 

excessive load. 
(3) Dedicated encoder cable sets are optionally available. Contact our sales representative for 

details.
(4) Refer to the motor specifications for connection terminals of the motor side. 

4. Control I/O signals 
(1) When relays and switches are used for control input and output signals, please use 

micro-current types. 
(2) To prevent malfunction by noise, be sure to install surge killers, diodes, etc. to relays, 

magnet switches, electro-magnetic brakes, solenoids, etc. used around the device and 
depress the noise generation. 

(3) Control input signal power supply +V (+12 V, 2.5 mA to +24 V, 5 mA / 1 item) should be 
prepared by the customer. 

(4) Cable length shall be 3 m or shorter.  
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3-6 Noise Protection 

1. External noise intrudes through 2 routes, power supply lines and signal lines. External noise 
may cause malfunction and a trouble. In order to protect a trouble caused by noise, it is 
important to depress noise generation and not to induce generated noise to units.  
Therefore, be sure to conduct the following countermeasures and protection treatment. 

 Caution

●For control I/O signal wiring, use specified type of cable with the specified conductor 
cross-sectional area, and comply with wiring precautions without fail. If this countermeasure is not 
conducted, unexpected malfunction could occur by noise, etc., which is quite dangerous. 
●Be sure to separate control I/O signal cables from the power line (power supply, motor, etc.) and 

never place them in the same duct nor bind them into the same bundle.

2. Installation of surge killer and noise filter 

(1) To depress noise generation, be sure to install a surge killer (for AC power) or a diode (for 
DC power) on each relay, magnet switch, electro-magnetic brake, solenoid, etc. used near 
the device. 

(2) If noise generation source such as electric welders and electric discharge machine is near 
a power supply line and it makes the high noise environment, install a noise filter or noise 
cut transformer, etc. on the main power supply and control power supply of the device for 
noise protection on the power supply line. 
When a noise filter is used, be sure to separate input cables from output cables of the filter, 
and never bind them into the same bundle. Also, do not bind the filter ground cable into the 
same bundle of filter output cables but ground (earth) it in the shortest distance. 

(3) Since the device performs high speed switching control of a motor, switching noise is 
generated. If it is supposed that this noise influences other equipment, insert a noise filter 
or common mode choke coil in the main power supply of the device and protect the device 
from inducing the noise into the power supply. And conduct radiation noise measures such 
as passing the power supply lines and motor lines through a metal tube. 
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3-7 Applicable Cable 
Please use cables described in [Tab. 3-10]. 
※Please use our optional cable for control circuits. 

 Caution
●A cable type and size can be changed depending on actual conditions and environment. Please 

consult our sales representative for further information. 
●If a control signal cable is long, this device is likely to be influenced by noise. Please keep 

specified length for wiring. And be sure to use specified cable type. 

Item Terminal Details of applicable cable 

Analog voltage  
command input

INH,GND AWG28 or larger shielded twisted pair cable, length: 
3 m or less 

Pulse train 
command

FC/FC*,

RC/RC*

Line driver method：
 AWG28 or larger shielded twisted pair cable, 
length: 3 m or less 
Open collector method：

AWG28 or larger shielded twisted pair cable, 
length: 1.5 m or less 

Encoder pulse 
output

EA/EA*,EB/EB* 
EM/EM*,GND 

AWG28 or larger shielded twisted pair cable, length: 
3 m or less    (0.5 mm2 or larger for GND) 

Encoder feedback  
input

SD/SD*,BAT+/BA
T-
+5V,GND

0.2 mm2 or larger shielded twisted pair cable  
0.5 mm2 or larger for +5V,GND 
Length: 20 m or less 

C
on

tro
l c

irc
ui

t 

Other control I/O 
AWG28 or larger shielded twisted pair cable, length: 
3 m or less 
(0.5 mm2 or larger for +24V,COM) 

[Tab. 3-10 (a)] Applicable Cable 1/2
                   Unit: mm2

Item Terminal 
NCR-

DCA0A1*
-201

NCR-
DCA0A2*

-401
   

AC input power 
supply, ground R,T,E  2  2    

Motor U,V,W 1.25 1.25    

M
ai

n 
ci

rc
ui

t 

Regenerative 
resistor B1,B2 1.25 1.25    

[Tab. 3-10 (b)] Applicable Cable 2/2
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MMotor regenerative register

4-1 External Wiring Diagram  

NF
B MC

100 to 115VAC 
or
200 to 230VAC 

50/60Hz

MC

ON OFF

Class 3 grounding
Thermostat

MC

Surge killer 
Regenerative 

register 
(option) 

R

-

-

CNAnalog speed command 

INH

GND

- 18

- 36

Pulse train command 

Open collector Line driver

+5 to 12V 
FC* FC*

FC

RC
RC*RC*

GND GND

Control input signal 

Control output signal 

Connector metal 

[Fig. 4-1] External Wiring Diagram 
Connector metal 

Connector metal

Encoder pulse output 

Connector metal 

Connector / FG metal

Encoder

Output signal for dynamic brake 

Motor

Frame grounding terminal

Frame grounding terminal

BAT (For absolute encoder data storage)

General-purpose communication signal

Note 1: Provide a power 
supply for control 
input/output signal 
(+V) by your side. 

Note 2: () in control I/O 
signal name is the 
signal assigned in 
initial setting value 
of parameter. 

Note 3: COM of CN1 is 
common to control 
I/O signals. And 
GND is common to 
internal control 
power of the device.

Note 4: Since COM of CN1 
and GND are 
isolated, do not 
make common 
wiring or bind them 
into the same 
bundle.

DRIVER

1 6

Chapter 4 Connection 

+V (+12 to 24V) 
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4-2 Input and Output Signals  

4-2-1 Input and Output Signal List 

 Caution

 Since COM (a common of power supply for control I/O signal) and GND (a common for 
internal control power supply +5V) are isolated, do not use common wiring and do not put 
them into the same bundle. 

 The power supply +V (+24V, 0.5A) for control I/O signals should be prepared by the 
customer.

1) Control output signals 
Terminal

nameSignal name 
Circuit No. 

Function

EA
EA*

A phase 
output pulse 

O-2

A phase pulse corresponding to the motor encoder signal is output.
Setting of output division is possible with the parameters for this 

signal.
As for this signal, there is delay of 250 μs in the output for encoder 

feedback input. 
Related parameters: P010, P011 

EB
EB*

B phase 
output pulse 

O-2

B phase pulse corresponding to the motor encoder signal is output.
Setting of output division is possible with the parameters for this 

signal.
As for this signal, there is delay of 250 μs in the output for encoder 

feedback input. 
Related parameters: P010,P011 

EM
EM*

Marker output 

O-2

Line driver marker pulse corresponding to the motor encoder 
position is output. 

Output position is set by the parameter. 
Related parameters: P012,P013 

DO
1-4

Control output 
1-4

O-1

Signal that is allocated in output allocation (parameter P702) is 
output.

Output signal logic can also be set in output allocation (parameter 
P702).
However, logic of marker output signal (OCEM) is positive logic. 

When ABS data request (ABRQ) or Alarm code request (ALRQ) is 
ON, the output allocation is cancelled and DO3 and DO4 signals will 
be as follows.  
DO3: Response data (DRSP), DO4: Response clock (CRSP). 

Singal output status (C100) is displayed as status display. 
However, signal output status is not displayed for control output 
signal where the marker output signal (OCEM) is allocated. 
Related parameter: P702 
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CodeSignal name Circuit No. Function

OCEMMarker output 

O-1

Open collector marker pulse corresponding to the motor encoder 
signal is output. 

When this signal is used as external output signal, it is allocated to 
one of the DO1-4 signals by P702. 
However, this signal is positive logic. 
Related parameter: P702 

RDYServo ready 
O-1

When the inside of the device is ready to operate, this signal turns 
ON.

This signal turns OFF in the following cases.  
 Alarm occurs. However, OT is excluded.  
 Motor power supply is OFF.  
 Maximum 2 seconds after switching the motor power supply OFF to 

ON.
 Maximum 2 seconds after power supply of the device is turned ON.
When this signal is to be used as external output signal, it is 

allocated to one of the DO1-4 signals by P702. 
Signal output status (C102) is displayed as status display. 

Related parameter:P702 
ALMAlarm
O-1

This signal turns ON when alarm sounds. 
This signal turns OFF when  

 The alarm is cancelled 
When this signal is to be used as external output signal, it is 

allocated to one of the DO1-4 signals by P702. 
Signal output status (C102) is displayed as status display. 

Related parameter:P702 
PNADeviation

range A O-1
When the position deviation is within the deviation range A (P202) 

in pulse train run, this signal turns ON. 
This signal turns OFF in the following cases.  

 Position deviation exceeded the positioning range A 
 Operation status as per ZST signal 
 In case of other than pulse train run  
 DR signal OFF 
 Motor power supply OFF 

However, when deviation clear invalid is selected and the servo 
power supply is in OFF status due to SON signal OFF, the output will 
be as per the positioning range A. 

When the position deviation is in this deviation range, it is operated 
by servo lock gain (P201). 

When this signal is to be used as external output signal, it is 
allocated to one of the DO1-4 signals by P702. 

Signal output status (C102) is displayed as status display. 
Related parameters:P702,P201,P202 

PNBDeviation
range B O-1

When position deviation is within the deviation range B (P203) in 
pulse train run, this signal turns ON. 

The function is the same as that of deviation range A, except that 
the deviation range is the deviation range B. 
Related parameters:P702,P203 

SZSpeed zero 
O-1

This signal turns ON when the range is less than the speed zero 
range (P717). 

This signal turns OFF when the range exceeds the speed zero 
range.

When this signal is to be used as external output signal, it is 
allocated to one of the DO1-4 signals by P702. 

Signal output status (C102) is displayed as status display. 
Related parameters:P702,P717 
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CodeSignal name Circuit No. Function

BRKBrake release 
O-1

This signal turns ON when brakes are released.  
In other words, this signal turns ON when the motor power supply is 
ON.

This signal turns OFF when brakes are applied. 
In other words, this signal turns OFF when the motor power supply is 
OFF. When the motor power supply is turned OFF, the time when 
this signal turns OFF is set in brake output delay time (P718). 

When this signal is to be used as an external output signal, it is 
allocated to one of the DO1-4 signals by P702. 

Signal output status (C102) is displayed as status display. 
Related parameters:P702,P718 

EMGOUnder
emergency 
stop O-1

This signal turns ON when the emergency stop signal turns ON. 
This signal turns OFF when the reset signal turns OFF. 
The motor power supply is not started when this signal is ON. 
When this signal is to be used as an external output signal, it is 

allocated to one of the DO1-4 signals by P702. 
Signal output status (C102) is displayed as status display. 

Related parameter:P702 
HCPZero return 

completion
O-1

This signal turns ON when the zero return is completed at least for 
once by turning on the power supply and when the device can 
identify the absolute position. 

This signal turns OFF in the following cases. 
・When an encoder alarm occurs. 
・When the power is turned ON 
・When zero return starts 

Signal output status (C102) is displayed as status display. 
Related parameter:P702 

DRSPResponse
data O-1

This signal is a bit data output in case of ABS data request 
(ABRQ), Current position data request (APRQ) or Alarm code 
request (ALRQ). 

Bit data is output for this signal serially from the topmost bit 
depending on the ON or OFF edge of the request clock (CRQ). 

This signal is allocated automatically to the control output signal 
DO3 when ABS data request (ABRQ) or Alarm code request (ALRQ) 
is ON. 

The bit data of this signal is “1” in case of short circuit and “0” when 
the current is released. 

For data output method, refer to the “Data output time chart of 
Alarm code request, ABS data request, and Current position data 
request”.

Signal output status (C102) is displayed as status display. 
CRSPResponse

clock
O-1

This signal is the response clock (CRSP) for the request clock 
(CRQ) for ABS data request (ABRQ), Current position data request 
(APRQ) or Alarm code request (ALRQ). 

If the response data (DRSP) is output corresponding to ON and 
OFF edge of the request clock (CRQ), the output for this signal will 
also correspond to ON and OFF of the request clock (CRQ). 

This signal is allocated automatically to the control output signal 
DO4 when ABS data request (ABRQ) or Alarm code request (ALRQ) 
is ON. 

For data output method, refer to the “Data output time chart of 
Alarm code request, ABS data request, and Current position data 
request”.

Signal output status (C102) is displayed as status display. 
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2) Control input signals 
Terminal

nameSignal name 
Circuit No. 

Function

INHSpeed
command
input

I-3
At the time of speed control run, the motor operates at a speed 

which is in proportion with the voltage applied between this terminal 
and GND. 

Motor operates at the rated speed when input is ±10 V. 
The motor operates in forward direction in case of positive voltage 

input considering GND as a standard and it operates in reverse 
direction in case of negative voltage input. 

The motor can operate in reverse diretion by the positive voltage 
command by the command direction reverse signal (RVS). 

The acceleration/deceleration time of the motor can be set by P309
and P310 parameters. 

Speed command status (C001) is displayed in status display. 
Related parameters:P300,P301,P309,P310

DI
1-8

Control input  
1-8

I-1

This signal is given as a signal allocated in Input allocation 
(paramters P700 and P701). 

Input signal logic can be set in input allocation. 
When ABS data request (ABRQ) or Alarm code request (ALRQ) is 

ON, the input allocation is cancelled and DI8 signal will be as follows.
DI8: Request clock (CRQ). 

Signal input status (C100) is displayed as status display. 
Related parameters:P700,P701 

CodeSignal name 
Circuit No. 

Function

DRStart
I-1

When this signal is turned ON, speed command or pulse train 
command becomes valid.  
However, the command is not valid in the following cases.  
 When motor power supply is OFF  
 Under emergency stop  
 When alarm occurs 

  However, the command is effective when OT is released. 
When this signal turns OFF, the command becomes invalid and 

motor stops.  
Also, in pulse train run mode, the status changes to position deviation 
clear status when this signal is OFF. 

When this signal is to be used as external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal status can be fixed to ON or OFF by P705. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P705 
SONServo On 
I-1

When this signal is turned ON, motor power supply is turned ON. 
However, the motor power supply is not turned ON in the following 
cases.
・When RST signal is ON 
・Under emergency stop 
・When alarm occurs (excluding OT) 

When this signal turns OFF, motor power supply turns OFF. 
When this signal is to be used as an external input signal, it is 

allocated to one of the DI1-8 signals by P700 and P701. 
Signal status can be fixed to ON or OFF by P705. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P705,P710
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CodeSignal name 
Circuit No. 

Function

TLTorque limit 
I-1

When this signal is turned ON, the torque limit 2 becomes valid. 
When this signal is turned OFF, the torque limit 1 becomes valid. 
When this signal is to be used as an external input signal, it is 

allocated to one of the DI1-8 signals by P700 and P701.   
Signal status can be fixed to ON or OFF by P705. 
Signal input status (C101) is displayed as status display. 

Related parameters : P700,P701,P705,P007,P008 
RSTReset 
I-1

When this signal is turned ON, it becomes as follows. 
 An alarm is cancelled. 

 However, the “Alarm cancellation disallowed” alarm cannot be 
cancelled by turning this signal ON. 
 Refer to the alarm list for whether alarm cancellation is allowed / not 
allowed.
Motor power is OFF 
Reset signal reflection parameters are reflected in the control. 
When this signal is turned OFF, motor power becomes ON. 

However, the motor power does not turn ON in the following cases. 
 When SON signal is OFF 
 When alarm occurs (excluding OT) 

When this signal is to be used as an external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal input status (C101) is displayed as status display. 
[Note] Reset the alarm after that cause is removed. 

Related parameters : P700,P701,P705 
GSELSpeed gain 

selection I-1
When this signal is turned ON, the motor is operated by the speed 

gain when the GSEL signal is ON. 
When this signal is turned OFF, the motor is operated by the 

normal speed gain or low speed gain.  
When this signal is to be used as an external input signal, it is 

allocated to one of the DI1-8 signals by P700 and P701. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P705,P111,P112,P153,P154,PP01
MDMode

selection I-1
When this signal is turned ON, the mode changes to pulse train run 

mode.
When the motor is operated by the pulse train command, the 
following signal conditions are necessary. 
 This signal ON, SON signal ON, DR signal ON 
 RST signal OFF, CIH signal OFF, EMG signal OFF 
 Alarm is not generated 

When this signal is turned OFF, the mode changes to the speed 
control mode. 
When the motor is operated by the speed command, the following 
signal conditions are necessary. 
 SON signal ON, DR signal ON 
 This signal OFF, RST signal OFF, EMG signal OFF 
 Alarm is not generated 

When this signal is to be used as an external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal status can be set to ON or OFF by P705. 
Signal input status (C101) is displayed as status display. 

Related parameters: P700,P701,P705 
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CodeSignal name Circuit No. Function

CIHCommand
pulse input 
prohibition

I-1
When this signal is turned ON, the pulse train commands are 

disabled in the pulse train run mode and motor becomes servo 
locked.

When this signal is turned OFF, the pulse train commands are 
enabled in the pulse train run mode and motor is operated by pulse 
train commands.  

The operations by the internal pulse are allowed even in the count 
prohibition condition. 

This signal is invalid in the speed control mode. 
When this signal is to be used as an external input signal, it is 

allocated to one of the DI1-8 signals by P700 and P701.  
Signal status can be fixed to ON or OFF by P705.   
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P705 
RVSReverse 

command
direction

I-1
This signal is a reverse command signal. When this signal is turned 

ON, the following occurs.  
・The motor is operated by reversing the speed command or 
pulse train command direction. 
・While starting the internal pulse, internal operation is executed 
in the reverse direction of the parameter specification.
・While operating the Jog, the motor is operated in the reverse 
direction of the Jog signal input. 

When this signal is to be used as an external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal status can be fixed to ON or OFF by P705. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P705 
SS
1-3

Command
selection
1-3 I-1

This signal selects the commands by combining the following 
signal status. 

SS3-1 ※
3 2 1

During speed 
control mode 

During internal pulse operation 
(ZST) in pulse train run mode   

  External speed 
command 
(Analog 
command) 

Zero return (P400-P408) 

● Speed command 
value 1 (P302) 

Positioning command 1 
(P416-P417) 

●  Speed command 
value 2 (P303) 

Positioning command 2 
(P418-P419) 

● ● Speed command 
value 3 (P304) 

Positioning command 3 
(P420-P421) 

●   Speed command 
value 4 (P305) 

Positioning command 4 
(P422-P423) 

● ● Speed command 
value 5 (P306) 

Positioning command 5 
(P424-P425) 

● ●  Speed command 
value 6 (P307) 

Positioning command 6 
(P426-P427) 

● ● ● Speed command 
value 7 (P308) 

Positioning command 7 
(P428-P429) 

※ Blank column:OFF,●:ON
When this signal is to be used as an external input signal, it is 

allocated to one of the DI1-8 signals by P700 and P701. 
Signal status can be fixed to ON or OFF by P706. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P706,P302-P308,P400-P429 
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CodeSignal name Circuit No. Function

EMGEmergency
stop I-1

When this signal is turned ON, it is stopped under emergency stop.
The stop method is selected by P710, P715, P716 emergency stop 

method.
During emergency stop, it is cancelled by turning OFF this signal 

and the RST signal ON → OFF. 
During emergency stop, the under emergency stop signal (EMGO) 

turns ON. 
When this signal is to be used as an external input signal, it is 

allocated to one of the DI1-8 signals by P700 and P701. 
Signal status can be fixed to ON or OFF by P706. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P706,P710,P715,P716
FOTForward over 

travel I-1
This signal is the forward travel limit (stroke end) signal. 
When this signal is turned ON, the motor suddenly stops assuming 

that the forward travel limit has been reached.  
When this signal is turned ON, the following occurs.  
・Operation is not performed for forward command. 
・Operation is performed for reverse command. 
・Alarm signal turns ON. 

When this signal is OFF, operations related to forward command 
are possible. 

When this signal is to be used as an external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal status can be fixed to ON or OFF by P706. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P706 
ROTReverse over 

travel I-1
This signal is reverse travel limit (stroke end) signal.  
When this signal is turned ON, the motor suddenly stops assuming 

that the reverse travel limit has been reached. 
When this signal is ON, the following occurs. 
・Operation is not performed for reverse command. 
・Operation is performed for forward command. 
・Alarm signal turns ON. 

When this signal is OFF, operations related to reverse command 
are possible. 

When this signal is to be used as external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal status can be fixed to ON or OFF by P706. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P706 
NRFCommand

data reflection 
prohibition

I-1
When this signal is turned ON, the speed command value 1-7 

(P302-P308) set by the parameters and the positioning command 
data 1-7 (P413-P429) are not reflected in the operation.    

This signal is the signal for invalidating the parameter settings 
when the speed command value, positioning command data, and 
jog speed are set in real time during communication.  

When command data set by the parameters is reflected in the 
operation by turning this signal ON → OFF (command data 
reflection cancellation), turn ON the reset signal (RST). 

When this signal is to be used as an external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal status can be fixed to ON or OFF by P706. 
Signal input status (C101) is displayed as status display. 

Related parameters:P302-P308,P413-P429,P700,P701,P706
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CodeSignal name 
Circuit No. 

Function

ZSTInternal pulse 
start I-1

Internal operation is executed when this signal is on ON edge. 
Internal operation is the zero return or positioning operation which is 
pulse oscillated internally. 

This signal is valid in the pulse train run mode. 
The types of internal operations are selected by SS1-3 signals and 

RVS signal. 
The settings related to the internal operations are carried out by the 

parameters no. P4XX. 
While executing the internal operations, pulse train commands are 

prohibited.
During the internal operations, deviation range A and B signals are 

turned OFF.  
The internal operations are completed and if it is within the deviation 
of deviation range A or B then deviation range A or B signal is turned 
ON.   

When this signal is to be used as an external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal status can be fixed to ON or OFF by P707. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P707,P4XX parameters 
ZLSZero LS 
I-1

This signal is the zero deceleration LS at the time of zero return. 
When this signal is to be used as an external input signal, it is 

allocated to one of the DI1-8 signals by P700 and P701. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P707 
ZMKZero marker 
I-1

This signal is the external marker input at the time of zero return. 
When this signal is to be used as an external input signal, it is 

allocated to one of the DI1-8 signals by P700 and P701. 
Signal input status (C101) is displayed as status display. 

Related parameters:P700,P701,P707 
FJForward jog 
I-1

Forward jog is executed when this signal is ON. 
It is stopped by turning this signal OFF. 
This signal is valid in the pulse train run mode.  
When this signal is to be used as an external input signal, it is 

allocated to one of the DI1-8 signals by P700 and P701. 
Signal status can be fixed to ON or OFF by P708. 
Signal input status (C101) is displayed as status display. 

Related parameters:P400,P401,P413,P700,P701,P708
RJ Reverse jog 
I-1

Reverse jog is executed when this signal is ON. 
It is stopped by turning this signal OFF. 
This signal is valid in the pulse train run mode. 
When this signal is to be used as an external input signal, it is 

allocated to one of the DI1-8 signals by P700 and P701. 
Signal status can be fixed to ON or OFF by P708. 
Signal input status (C101) is displayed as status display. 

Related parameters:P400,P401,P413,P700,P701,P708
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CodeSignal name Circuit No. Function

ABRQABS data 
request I-1

When this signal is turned ON, ABS encoder data (C001 display 
contents) output status is set, the I/O allocation of the control I/O 
signals is cancelled and changes to the following signals. 
 DO3: Response data (DRSP)，DO4: Response clock (CRSP), 
 DI8:Request clock (CRQ) 
  (The signal allocated to DI8 is controlled as signal OFF status.) 
The host device can read the ABS encoder data of this device 
according to the above mentioned signals. 

When this signal is turned OFF, ABS data output status is turned 
OFF, and control I/O signals change to the I/O signals set during the 
signal allocation. 

Refer to “Data output time chart with Alarm code request, ABS data 
request, and Current position data request” for the data output 
method.

When this signal is to be used as an external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal input status (C101) is displayed as status display. 
Related parameters:P700,P701,P707 

ALRQAlarm code 
request I-1

When this signal is turned ON, alarm code (AL** display contents) 
output status is set, I/O allocation of control I/O signals is cancelled 
and changes to the following signals. 
 DO3:Return data (DRSP)，DO4:Return clock (CRSP)，
 DI8:Request clock (CRQ) 
  (The signal allocated to DI8 is controlled as signal OFF status.) 
The host device can read the alarm code of the generating alarm of 
this device according to the above mentioned signals. 

When this signal is turned OFF, the alarm code output status is 
turned OFF and control I/O signals change to the I/O signals set 
during signal allocation. 

Refer to “Data output time chart with Alarm code request, ABS data 
request, and Current position data request” for the data output 
method.

When this signal is to be used as an external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal input status (C101) is displayed as status display. 
Related parameters:P700,P701,P707 

APRQCurrent 
position data 
request I-1

When this signal is turned ON, the current position data (C016 
display contents) output status is set, I/O allocation of control I/O 
signals is cancelled and it changes to the following signals. 
 DO3:Response data (DRSP)，DO4:Response clock (CRSP), 
 DI8:Request clock (CRQ) 
  (The signal allocated to DI8 is controlled as signal OFF status.) 
 The host device can read the data at current position of this device 
according to the above mentioned signals. 

When this signal is turned OFF, the current position data output 
status is turned OFF, and control I/O signals change to the I/O 
signals set during signal allocation. 

Refer to “Data output time chart with Alarm code request, ABS data 
request, and Current position data request” for the data output 
method.

When this signal is to be used as an external input signal, it is 
allocated to one of the DI1-8 signals by P700 and P701. 

Signal input status (C101) is displayed as status display. 
Related parameters:P700,P701,P707 
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CodeSignal name 
Circuit No. 

Function

CRQRequest clock 
I-1

This signal is the clock signal that advances the data output bit 
position of transmission data (DRSP) at the time of ABS data request
(ABRQ), current position data request (APRQ) or alarm code request 
(ALRQ).

The output of transmission data (DRSP) is output as bit data 
sequentially from higher-order bits according to the on/off edge of this 
signal.

When the ABS data request (ABRQ), current position data request 
(APRQ) or alarm code request (ALRQ) is turned ON, this signal is 
automatically allocated to the control input signal DI8.   

This signal becomes valid from the initial ON edge of this signal 
after turning ON the ABS data request (ABRQ), current position data 
request (APRQ) or alarm code request (ALRQ). 

Refer to “Data output time chart during Alarm code request, ABS 
data request, and Current position data request” for the data output 
method.

Signal input status (C101) is displayed as status display. 

[Data output time chart with Alarm code request, ABS data request, and Current position data 
request]

The following occurs when ALRQ signal is ON.  
・Stores output data value. 
・The signals for data output are allocated to the external signals as shown below. 
 DI8: CRQ signal，DO3: DRSP signal，DO4: CRSP signal.  

Moreover, when the signal logic is ON, it is considered as short-circuit.  
     Also, the signal allocated to DI8 is controlled as signal OFF status. 

After ALRQ signal is turned ON, the topmost bit of data is output in DRSP signal and 
CRSP signal response is output by initially turning ON the CRQ signal. 
Here onwards, the data bit is output serially from higher bit for each ON/OFF edge of CRQ 
signal.

bit7  b i t6  b i t5  bit4  bit3  bit2  bit1  bit0  bit7 bit6  bit5 

ALRQ

CRQ(DI8)

DRSP(DO3) 

CRSP(DO4) 

The status when DI8, DO4, and DO3 signals are allocated as the 
signals for data output 

The signal status when DI8, DO4, and DO3 signals are 
allocated by parameters. 

ON

OFF

ON

OFF

ON

OFF

ON

OFF
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When CRQ signal greater than the data length is entered, the data is output from the 
topmost bit. Also, the data saved with ALRQ signal ON edge is output. 

When the host controller fetches the bit data of DRSP signal, after confirming the CRSP 
signal and after the input signal filter time of host controller is elapsed, the bits which are 
output to DRSP signal are fetched.  

The format of each output data is as follows. 
Output data item Data type 
Alarm code Unsigned 8 bit binary number 

The alarm display code is a hexadecimal number code. 
Ex.) Alarm display code [51]→Binary 0101 0001(Hexadecimal 51)

ABS data 
Current position data 

Signed 32 bit binary number 
It is 2's complement for negative data. 
Ex.) -12345→Binary 1111 1111 1111 1111 1100 1111 1100 0111
            (Hexadecimal FFFFCFC7) 

Though this timing chart is an example of the alarm code output, the ALRQ signal acts 
as ABRQ signal for the ABS data and for the current position the ALRQ signal acts as 
APRQ signal giving the data length of 32 bits. 

Limitations for using this data output function 
・Please do not allocate the ALRQ signal, ABRQ signal and APRQ signal to DI8. 
・Please do not use this data output function while executing the zero return operation by 

allocating ZLS or ZMK signal to DI8. 
    
・Please do not allocate the Marker output signal (OCEM) to DO3 and DO4. 
・Please do not turn ON the ALRQ signal, ABRQ signal and APRQ signal at once. 
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Terminal
nameSignal name 

Circuit No. 
Function

FC
FC＊

RC
RC＊

Pulse train 
command

I-2

The signal in either of the forms of 90° phase difference, 
direction-wise or directional signal + transmitting pulse is connected.

The signal form of the pulse train command is selected by P600 
[Select pulse train command]. 
Any of the signal methods can correspond to the line driver method 
and open collector method. 
In case of line driver method, the output of each line driver is 
connected between FC and FC* and between RC and RC* 
respectively. 
In case of the open collector method, +V (external power supply for 
the open collector circuit) is connected to FC and RC, and the output 
of the open collector is connected to FC* and RC* respectively. 

In case of pulse train command of 90° phase difference, if the 
pulse train (A phase) of FC* or between FC and FC* is delayed by 
90° phase than the Pulse train (B phase) of RC* or between RC and 
RC*, then the motor operates in the forward direction and when it 
advances by 90° phase, the motor operates in the reverse direction.

In case of pulse train command for each direction, when the pulse 
train is entered in FC* or between FC and FC*, the motor operates in
the forward direction and when the pulse train is entered in RC* or 
between RC and RC*, the motor operates in the reverse direction. 

In case of directional signal + transmitting pulse command, enter 
the directional signal in RC* or between RC and RC*, and enter the 
transmitting pulse in FC* or between FC and FC*. 

According to P600, the motor can be operated in reverse direction 
by forward pulse train command. 

The maximum input frequency of pulse train command, is as 
follows.
At the time of line driver output 
･ 90° phase difference pulse:1Mpps (4Mpps with 4-multiplication) 
･ Pulse in each direction  :1Mpps 
･ Minimum pulse width  :More than 500ns  

At the time of open controller (used voltage 5-12V) output 
･ 90° phase difference pulse:250kpps (1Mpps with 4-multiplication)
･ Pulse in each direction :250kpps 
･ Minimum pulse width  : More than 2μs
Refer to the next page for the signal in each pulse command when 

the line driver is used. 
Refer to the next to next page for the signal in each pulse 

command when the open collector is used. 
Signal input status (C101,C014,C015) is displayed as status 

display.
Related parameters:P600-P607 
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●Input pulse pattern when line driver is used 

９０度位相差信号

逆方向指令

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

正方向指令

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

方向信号＋送りパルス

逆方向指令

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

正方向指令

(L)

(H)

(H)

(L)

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

方向別パルス

逆方向指令

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

正方向指令

(L)

(H)

(L)

(H)

90° phase difference signal 

Forward command Reverse command 

Pulse in each direction 

Forward command Reverse command 

Reverse command Forward command

Directional signal + Transmitting pulse 
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●Input pulse pattern when open collector is used 

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

９０度位相差信号

逆方向指令

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

正方向指令

(+V)

(+V)

(+V)

(+V)

Note: ＋V is ＋5 to 12V power supply. 

方向別パルス

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

逆方向指令

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

正方向指令

(+V)

(H)

(+V)

(H)

(+V)

(+V)

(H)

方向信号＋送りパルス

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

逆方向指令

ＦＣ

ＦＣ＊

ＲＣ

ＲＣ＊

正方向指令

(+V)

(H)

(+V)

(+V)

(L)

(+V)

90° phase difference signal  

Forward command Reverse command 

Forward command Reverse command 

Forward command Reverse command 

Pulse in each direction

Directional signal + Transmitting pulse
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Terminal
nameSignal name 

Circuit No. 
Function

SD/SD*Encoder
feedback signal IO-1

The device and encoder are serially communicated 
(RS-485). 
Related parameters:P001,P002

Absolute
encoder
maintenance 
battery  

BAT+/- When absolute encoder is used, the battery (3.6VDC) for 
maintaining multi-rotation data of absolute encoder is 
connected.
Related parameter:P001

TXD(A/B)RX
D(A/B)+5V,G
ND

Serial
communication

IO-1

When external equipment is connected, serial 
communication 1ch (RS-422A) is performed. 
TXD(A/B):Transmitted signal from this device, 
RXD(A/B):Received signal from this device 

The communication conditions can be selected by the 
parameters. 
Related parameters:P500,P501

USB -D,+D USB 1.1 specifications of personal computer (even in USB 
2.0 specifications connections are possible) are connected and 
the communication with editing software (option) is performed.
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4-2-2 Remote Signal List 
When this device is controlled during communication, the control signal is referred to as the 

remote signal. 
   For details refer to communication volume. 

Control
input/output Signal name Code Remote device No. 

Start DR X0000 
Servo On SON X0001 
Torque limit TL X0002 
Speed gain selection GSEL X0003 
Reset RST X0004 
Mode selection MD X0005 
Command pulse input 
prohibition CIH X0006 

Reverse command direction RVS X0007 
Command selection 1 SS1 X0008 
Command selection 2 SS2 X0009 
Command selection 3 SS3 X000A 
Emergency stop EMG X000B 
Forward over travel FOT X000C 
Reverse over travel ROT X000D 
Command data reflection 
prohibition NRF X000E 

Internal pulse start ZST X0010 
Zero LS ZLS X0011 
Zero marker ZMK X0012 
Current position data request APRQ X0014 
Alarm code request ALRQ X0015 
ABS data request ABRQ X0016 
Request clock CRQ X0017 
Forward jog FJ X0018 

Controlled input 

Reverse jog RJ X0019 
※1 The remote device No. shows the device number of the remote control data area 

corresponding to each signal in the communication. 
※2 Regardless of the positive/ negative logic, for the remote control signal, data“1”

corresponds to “ON” and data“0”corresponds to “OFF”. 

［Tab. 4-1] Signal List Corresponding to the Remote Control (Input/Output Signal) 
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4-2-3 I/O Interface 
  I/O signal type and its equivalent circuit is shown by a list. 
  The type of each I/O signal is described in the I/O terminal and circuit number column of [Tab. 

4-2-1 Input and Output Signal List]. 

Circuit No.     Electrical specifications Circuit    
I-1 Isolation 

method
Photo coupler 
isolation

Corresponding 
signal

Applied voltage 
range

10.2-26.4VDC 

Ripple ratio Within 5％
About
2.5mA/12VDC

Rated input 
current
(/1 point) About

5.0mA/24VDC
Input resistor About 4.7kΩ
Input filter time 
constant

About 120μs

＋Ｖ

CN1
〔＋Ｖ＝

＋12～24Ｖ〕

対応信号

１,２

＋Ｖ ａ接点

ｂ接点 4.7KΩ
コントローラ

DI1-8

・Use a relay for switching micro-current or transistor of an open collector 
output for the contact. 

・In case of positive logic, when the contact is closed the signal is turned ON 
and when the contact is opened, the signal is turned OFF. 

・In case of negative logic, when the contact is closed the signal is turned OFF 
and when the contact is opened, the signal is turned ON. 

Circuit No. Input method Photo coupler 
I-2 Pulse train output 

format
Line driver Open collector 

Corresponding 
signal

Min. input pulse 
width

500ns 2μs

Max. input frequency 1Mpps 250Kpps 
Line driver 26LS31 or 

equiv.
―――――――

Trans. saturation volt. ―――――― 0.9V or less 
Applied voltage 
range

―――――― 5.0-12.0VDC 

E
le

ct
ric

al
 s

pe
ci

fic
at

io
n 

Rated input current ―――――― About 10mA/1 
point

Pulse train 
command

FC,FC*
RC,RC*

C
irc

ui
t 

     *1 Take counter measures such that there will be no noise in supply voltage from an 
external power supply. 

Controller

Corresponding signal a contact

b contact

ＦＣ＊

ＦＣ

ＲＣ

ＲＣ＊

26LS31

26LS31

高速フォト
カプラ・
アイソレー
ション

CN1

ＦＣ＊

ＦＣ

ＲＣ

ＲＣ＊

CN1外部
電源器 １１１

２９

１２

３０

１１

２９

１２

３０

高速フォト
カプラ・
アイソレー
ション

※パルス列指令出力側と装置の各ＧＮＤを接続した方が良い場合があります。

コントローラ コントローラ

Ｒ

Ｒ

外部電源 Ｒの値
5V ０
12V １ｋΩ（1/4W）

（ケーブル長３ｍ以下）
[ ラインドライバ方式 ]

コネクタ・ＦＧ金具

ＦＧ
コネクタ・ＦＧ金具

ＦＧ

（ケーブル長１．５ｍ以下）
[ オープンコレクタ方式 ]

External power
supply 

High speed
photo coupler

isolation 

Controller
Connector and FG metal 

(Cable length 3m or less) 
(Line driver method) 

(Cable length 1.5m or less) 
(Open collector method) 

Ext.power R value

 Pulse train command output and each GND of device may as well be connected.

High speed
photo coupler

isolation 

ControllerConnector and FG metal 

+12 to 24V
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Circuit No.     Electrical specifications Circuit.    
I-3 Applied voltage 

range
-10 to 10VDC 

Corresponding 
signal
INH

・Use twisted pair cable and be 
sure to connect the shields to 
FG metal of CN1 connector. 

ＣＮ１ コントローラ

19 INH

20 GND

指令
０～±１０Ｖ

ＣＮ１
ＦＧ

コントローラ

－

＋

２０ＫΩ
(1) (TQH)

(GND)(2)

コネクタ・ＦＧ金具Connector and FG metal 

Command 

C o n t r o l l e r

0 to ±10V 



- 4-20 - 

Circuit No.     Electrical specifications 
O-1

Corresponding 
signal

Isolation
method    

Max. load 
voltage
Max. load 
current  
Leakage
current    
Saturated
voltage

Photo coupler 
isolation
30VDC
50mA/1 point 
0.1mA or less
1.0V or less 

It is ON during conduction between COM 
terminals.

C
irc

ui
t 

ＣＲ

ＣＯＭ

対応信号

暗電流用抵抗

または ＬＡＭＰ

CN1

＋Ｖ ＋Ｖ

5

コントローラ

DO1-4

・While connecting an inductive load such as a relay, always insert a diode in 
parallel with the load. 

・In case of a lamp load, insert a dark current resistor and use it by including 
the incoming current, below the rated value. 

Circuit No. 
O-2

Corresponding 
signal

C
irc

ui
t Encoder pulse 

output
EA
EA*
EB
EB*
EM
EM*

・Since output uses a line driver (26LS31 or equivalent), interface them with 
line receiver (26LS32 or equivalent). 

・EM signal width is above 0.1ms. 
・After turning ON power, a controller is unstable for max. 2 seconds. 
・During forward run of a motor, B phase is output ahead of A phase. 
  Moreover, phase error between A phase and B phase is Δt . 

Ｔ

ΔtΔt

ｔ ｔ ｔ ｔ

Ａ相

Ｂ相
ｔ＝ Ｔ／４

Δｔ＝±Ｔ／８

26LS31 26LS32

３
３
０
Ω

GND
ＦＧ 外部機器

CN1

コントローラ

GND

コネクタ・ＦＧ金具

ＦＧ

ＥＡ，ＥＢ，ＥＭ

ＥＡ*，ＥＢ*，ＥＭ*

Controller Corresponding signal

or
Dark current register 

Controller

Connector and FG metal

External 
device

Phase 
A

Phase
B
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Circuit No. 
IO-1

Corresponding 
signal

C
irc

ui
t 

Serial
communication

TXD(A)
TXD(B)
RXD(A)
RXD(B)

・Communication method is RS-422A. 
・Normally, connect an internal terminating resistor by turning ON the DSW 

(slide the switch inside). Moreover, connect the terminating resistor with the 
similar specifications for an external device. 

Circuit No. 
IO-2

Corresponding 
signal

C
irc

ui
t Encoder

feedback input 
SD,SD*

・Communication method is RS-485. 
・Use twisted pair cable and without fail connect the shield to the metal for 

CN2 connector FG. 

外部機器
コネクタ･金具

Ｊ１Ａ
TXD(A)

C5V

GND

ＧＮＤ
GND

7

8

1

2
4

3

本装置

120Ω

＋５Ｖ

ＤＳＷ

TXD(B)

RXD(A)

RXD(B)

ＧＮＤ

12
0～
33
0Ω

1KΩ+5V

1KΩ

SD

SD*

120Ω

FG

CN2

6

コネクタフレーム
コントローラ

5

External device

This device

Connector metal

Connector frame
Controller
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4-3 Connector Pin Layout 

4-3-1 Control I/O Connector (CN1) 

No. Signal
code Signal name No. Signal

code Signal name 

1 +V External power supply 
(+12V to +24VDC) 19 DI1 Control Input signal 1 

2 +V External power supply 
(+12V to +24VDC) 20 DI2 Control Input signal 2 

3 DO1 Control output signal 1 21 DI3 Control Input signal 3 
4 DO2 Control output signal 2 22 DI4 Control Input signal 4 
5 COM External power supply  

(+12V to +24VDC) common 23 DI5 Control Input signal 5 

6 COM External power supply  
(+12V to +24VDC) common 24 DI6 Control Input signal 6 

7 DO3 Control output signal 3 25 DI7 Control Input signal 7 
8 DO4 Control output signal 4 26 DI8 Control Input signal 8 
9 NC Not connected (Reserved) 27 NC Not connected (Reserved) 

10 NC Not connected (Reserved) 28 NC Not connected (Reserved) 
11 FC Forward Pulse train 

command (+) 29 FC* Forward Pulse train 
command (-) 

12 RC Reverse Pulse train 
command (+) 30 RC* Reverse Pulse train 

Command (-) 
13 +5V Internal control power +5V 31 GND Internal control power 

common
14 EA Encoder pulse A phase 

output (+) 32 EA* Encoder pulse A phase 
output (-) 

15 EB Encoder pulse B phase 
output (+) 33 EB* Encoder pulse B phase 

output (-) 
16 EM Encoder pulse Z phase 

output (+) 34 EM* Encoder pulse Z phase 
output (-) 

17 NC Not connected(Reserved) 35 GND Internal control power 
common

18 INH Speed command input 36 GND Internal control power 
common

                Applied connector  : Receptacle / 10236-52A2JL (3M product) 
      Applicable cable side connector  : Soldered plug / 10136-3000VE 
                                    : Case (shell) / 10336-52AO-008 

※1 The following figure is the layout where device side connector is viewed from connected 
portion.

※2 The following figure is the layout where cable side connector is viewed from soldered 
terminal.

[Tab. 4-2] Connector CN1 Terminal Layout  

18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19

１
２

２０
１９

１８
１７

３６
３５
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4-3-2 Encoder Feedback Input Connector (CN2) 

No. Signal
code Signal name No. Signal

code Signal name 

1 +5V Encoder power supply 4 BAT- Absolute-encoder
maintenance battery －

2 GND Encoder power supply 
common 5 SD Communication data (+) 

3 BAT+ Absolute-encoder
maintenance battery + 6 SD* Communication data (-) 

                Applied connector  :Receptacle   /53984-0611 (Molex Japan (Ltd.)) 
      Applicable cable side connector  :Soldered plug/55100-0600 (Molex Japan (Ltd.)) 

※1  The following figure is the layout where device side connector is viewed from connected 
portion.

※2  The following figure is the layout where cable side connector is viewed from soldered 
terminal.   

[Tab. 4-3] Connector CN2 Terminal Layout 
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4-3-3 Serial Communication Connector (J1A/DSW) 

No. Signal
code Signal name No. Signal

code Signal name 

1 RXD(A) Received data (Paired with 
RXD(B)) 5 (Not used/ Reserved) 

2 RXD(B) Received data (Paired with 
RXD(A)) 6 (Not used/ Reserved) 

3 GND Internal control power 
common 7 TXD(A) Transmitted data (Paired 

with TXD(B)) 
4 +5V Internal control power +5V 8 TXD(B) Transmitted data (Paired 

with TXD(A)) 

                Applied connector  :Receptacle /TCS7580-01-201 (Hoshiden(Ltd.)) 
      Applicable cable side connector  : plug    /TCP8580 (Hoshiden(Ltd.)) or equivalent 

※1 The following figure is the layout where device side connector is viewed from connected 
portion.

※2 Soldered type sockets are not arranged for this connector. Please use optional cable of our 
company.

※ DSW is connection switch for communication termination. 
  Normally connect built-in terminating resistor by turning ON the DSW (slide the switch 
internally).

[Tab. 4-4] Connector J1 Terminal Layout 
4-3-4 USB Connector (J2) 

No. Signal
code Signal name No. Signal

code Signal name 

1 (Not connected/ Reserved)  3 +D Communication data (Paired 
with -D) 

2 -D Communication data
(Paired with +D) 4 GND Internal control power 

common

      Applicable cable: Commercial USB cable 
          Device side: A plug ←→Personal computer side: B plug 

※1 The following figure is the layout where device side connector is viewed from connected 
portion.

※2 This cable side connector is not arranged as an option. Please use commercially available 
USB cable. 

[Tab. 4-5] Connector J2 Terminal Layout 
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4-3-5 Main Power Input/ Power Line Output Terminal 
                                       

No. Signal
code Signal name No. Signal

code Signal name 

1 R AC input power R 
phase(100/200V) 6 B1 Regenerative resistor 

2 T AC input power T 
phase(100/200V) 7 B2 Regenerative resistor 

3 U Motor power U phase 8 DBK Dynamic brake signal

4 V Motor power V phase 9 DBC Dynamic brake signal
common

5 W Motor power W phase

                Applied connector    : Pin header/721-469/001-000 (Wago Japan (Ltd.))     
  Applicable cable side connector      : Plug/721-109/026-000 (Wago Japan (Ltd.)) 

※1 The following figure is the layout where connector is viewed from cable insert section. 

※2 This cable side connector and wire connection lever are included as standard. 

[Tab.4-6] Main Power Input/ Power Line Output Terminal Layout 

Wire connection lever 

 Insert the cable in the direction of arrow while pressing the wire 
connection lever.  

 Release the wire connection lever. 

 Press the wire connection lever in the direction of arrow. 

 Load the wire connection lever in the front cover. 

Wire connection method 
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Chapter 5  Setting and Display  
5-1 Function of Each Part of the Operational Panel 

 
Execution of the motor or the device status display, the parameter editing and the self-diagnosis 
is carried out by operating the operation panel. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

① Data display LED 
Corresponding to each operation mode, data display LED displays item and data corresponding 
to item. 
Display number/character list of 7 segment LED is as follows. 

 
7 segment 

LED display Number 7 segment 
LED display Character 7 segment 

LED display Character 

 0  A  ｏ(O) 
 1  ｂ(B)  P 
 2  C  ｑ(Q) 
 3  ｄ(D)  r(R) 
 4  E  ｔ(T) 
 5  F  U 
 6  H  -(negative) *1
 7  J   
 8  L   
 9  ｎ(N)   

 
*1: When display data is within 3 digits with -(negative) sign, - is displayed in 4th digit. 

Moreover, this time, even the 4th decimal point lights. 
When the display data is 4 digits or more with -(negative) sign, the 4th decimal point is lighted 
up by considering as -(negative) mark. 
 

/

Data display LED .   .   .   . 

▲ ▼ ENT 

Operation keys 

4th character (High order)

1st character (Lower order)

MD 

4th character decimal point

1st character decimal point 
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In the character display of upper 1 digit or upper 2 digits of the data display LED, the display 
meanings are as follows. 

Display 
character Display meanings Display example 

 The status display item is displayed.  
 An alarm history item is displayed.  

 Generating alarm code is displayed.  
 Device information display item is displayed.  
 Parameter editing item is displayed.  

 Auto tuning level adjustment item is displayed.  
 Self-diagnosis execution item is displayed.  

 Self-diagnosis execution item for manufacturer is 
displayed. 

 

 Self-diagnosis editing item is displayed.  
 Self-diagnosis editing item for manufacturer is 

displayed. 
 

 
 

There is a special meaning to the decimal point of 7 segment LED. Meaning of each decimal point is 
as follows. 

Decimal point position Display meaning 
4th digit decimal point Sign mark   Off: + data，On: -(negative) data 
3rd digit decimal point Data mark of 10-9 digits display 

Alarm item and delimiter mark for alarm code at the time of alarm 
code display 

2nd digit decimal point Data mark of 8-5 digits display 
(Even when the data of 10-9 digits is displayed, it lights.) 

1st digit decimal point Data mark of 4-1 digits segment 
(When the data of 10-5 digits is displayed, it lights.) 

Ex.1) Display in case of 34560890 
 

 
Ex.2) Display in case of -34567890 

 
 
Ex.3) Display in case of -185 

 
 
Ex.4) Display in case of -12345678902 

 
 
 

.     .  .     8-5 digits:  .        .       4-1 digits:  

.     .  .           8-5 digits:  .        .       4-1 digits:  

      .  .     8-5 digits:           .       4-1 digits:  

. 

.  .  .   .       10-9 digits:  .        .       4-1 digits:  .     .   .     8-5 digits:  

. 
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② Operation keys 
The operation keys are used to select display item of each operation mode and to edit the 
parameter. 
Function list of each operation key is as follows. 

Key State Description 
Item display Selection of next items 
Data setting +1 for the blinking cursor numeric value. 
Real time data setting +1 for the entire display data. ▲ 

Data display Changes 4th - 1st digit→8th - 5th digit→10th - 9th 
digit→4th - 1st digit display. 

Item display Selection of previous items 
Data setting -1 for the blinking cursor numeric value. 
Real time data setting -1 for the entire display data. ▼ 

Data display Changes 10th - 9th digit→8th - 5th digit→4th - 1st 
digit→10th - 9th digit display. 

Item display Shifts to the next mode in a main operation mode. 
Data setting Selects the data setting digit. 
Real time data setting Invalid MD/ *1 

Data display Shifts to data setting state. 
Item display Shifts to the next main operation mode. 
Data setting 
Real time data setting 

MD/ key press 
for 1.5 sec.*1 

Data display 
Invalid 

Item display 
Shifts to data display state of a target item. 
However, it is the same as ▲, during the alarm 
history display mode. 

Data setting 
Real time data setting 

Clears the changed data, and shifts to the data 
display. 

ENT 

Data display Shifts to item selection. 
Item display Invalid 
Data setting 
Real time data setting 

Shifts to the data display by registering the displayed 
data (updated data). ENT key press 

for 1.5 sec. 
Data display 

Shifts to real time data setting state. 
However, for the real-time data setting, only the 
parameter for the servo adjustment is possible. 

Item display Invalid 
Data setting 
Real time data setting 

Clears the changed data, and shifts to the data 
display. 

▲,▼ 
press 
simultaneously  Data display Invalid 

Item display During alarm display mode, clears entire alarm 
history. 

Data setting 
Real time data setting Invalid 

▲,▼ 
simultaneously 
press for 
1.5 sec. 

Data display Clears display data of status display mode to 0. 
However, the data that can be cleared is cleared. 

Item display Shifts to the self-diagnosis mode when status display 
is mode 0. 

Data setting 
Real time data setting 

▲, ENT  
simultaneously 
press for 
1.5 sec. 

Data display 
Invalid 

*1: MD/ key is described as  in this manual.
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5-2 Configuration and Transition of the Operation Mode 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Input error generation 

Alarm generation display 

Parameter editing main mode 

Power ON initial display 
 

In item display, 
press  and 
ENT keys 
simultaneously 
for 1.5 secs 

Self-diagnosis mode 

Power ON

After 3 secs

Alarm generation 

Status display main mode 
 

 8. 8. 8. 8.

   0 C000 

C100 

A000 

All LED on for 3 seconds

Status display 0 mode 

Status display 1 mode

Alarm display mode

Press ENT 

Frequency display

P000 

P100 

P200 

P300 

P400 

P500 

P600 

P700 

PP00 

Parameter editing 0 mode 

Parameter editing 1 mode 
Parameter editing 2 mode 

Parameter editing 3 mode 

Parameter editing 4 mode 

Parameter editing 5 mode 
Parameter editing 6 mode 

Parameter editing 7 mode 
Auto tuning level adjustment mode  

During status display 0 mode item display, 
press  and ENT keys simultaneously for 1.5 
secs 

d000 

Blinking display 

Press ENT 
for 1.5 secs 

d000 

Self-diagnosis mode for manufacturer

 dd00 

During item display press
key for 1.5 secs 

AL.12 Blinking
display

This display returns to the 
previous state of this alarm display 
by pressing any key or turning the 
reset signal ON. 

L000 Device information display mode

Input error display 

E r 0 1 

This display returns to the 
previous state of this input error 
display by pressing any key. 

Prohibition 
Please do not 
execute this mode 

Blinking
display



 5-5

Details of the operation mode are as follows. 
Operation mode Item/ Data Details 

Item 
selection 

The display item code for frequency, actual torque, software 
version etc. is selected. 

Data display Data according to selected display item code is displayed. Status display 
Alarm 
generation 
display 

Alarm code at the time of alarm generation is displayed. 

Item 
selection The item code of the parameter to be edited is selected. Parameter editing 
Edit data Data according to the selected edit item code is set. 

Item 
selection 

The item code to be self-diagnosed is selected. 
Self-diagnosis 1: Self-diagnosis for the device failure 
confirmation 
Self-diagnosis 2: Self-diagnosis for delivery inspection Self-diagnosis 1/2 

Data display / 
edit 

Data according to the selected diagnosis item code is 
displayed or edited. 

 
 

Details of an input error are as follows. 
Error display Details Remarks 

Er01 The value less than setting 
range is set.  

Er02 The value exceeding the setting 
range is set.  

Er03 

The auto tuning level is adjusted 
in the state where there is no 
measurement data in auto 
tuning. 

Please adjust the auto tuning level after the 
auto tuning execution or by setting 
P151-154. 
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5-3 Status Display Main Mode 
There are following modes in the status display main mode. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Display mode name Description 
Status display 0 mode The status related to the servo is displayed. 

Ex.) Motor revolutions, generated torque, encoder pulse condition 
etc. 

Status display 1 mode The status other than servo related status is displayed. 
Ex.) I/O signal status, communication indicator etc. 

Alarm display mode The information of generating alarm and alarm history is displayed. 
Device information display 
mode 

The information of device power capacity, device version etc. is 
displayed. 

 
 
 

Status display 0 mode 

Status display 1 mode 

C000 

C100 

Alarm display mode 

Press  

 

Press  

Mode name 7 segment LED initial display

Device information  
display mode 

L000 

Press  

AL ― ― . 

Press  
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5-3-1 Display Item of Status Display 0 Mode 

Item display 

Display 
sequence 

8th - 5th 
digits 
Data 

example 

4th - 1st 
digits 
Data 

example 

Unit Clear 
*1 Display contents 

C 0 0 0 
1 None 2.2 0 0. rpm  

The real operation revolutions of the motor 
are displayed in rpm. 
Display range:  -9999 to 9999 
For Data example, -2200rpm is displayed. 

C 0 0 1 

2 None 1 2 0 0. rpm  
External speed command input value is 
displayed in rpm. 
Display range: -9999 to 9999 
For Data example, 1200rpm is displayed. 

C 0 0 2 

3 None   2 0 0. %  
Actual torque command is displayed in %. 
Display range:  -799 to 799 
 (At the time of motor rated torque, 100%) 
For Data example, 200% is displayed. 

C 0 0 3 

4 None   2 5 0. % Valid 

Peak torque command is displayed in %. 
Display range:  0 to 799 (At the time of motor 
rated torque, 100%) 
For Data example, 250% is displayed. 

C 0 0 4 

5 None    8 0. %  

Load factor (actual value) of the motor is 
displayed. 
Display range:  0 to 300 (At the time of motor 
rated load, 100%) 
For Data example, 80% is displayed. 

C 0 0 5 

6 None    5 0. %  

Thermal trip ratio is displayed in %. 
Display range:  0 to 100 
When display is 100 (100%), there will be 
overload alarm. 
For Data example, 50% is displayed. 

*1: When ▲ and ▼ are pressed simultaneously for 1.5 seconds during data display conditions, 
display data is 0 cleared for the data indicated as "Valid" in the clear column. 
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Item display 

 
10th - 9th 

digits 
Data 

example Display 
sequence 

8th - 5th 
digits 
Data 

example 

4th - 1st 
digits 
Data 

example 

Unit Clear 
*1 Display contents 

C 0 1 0 

 .2.1. 7 
1 2 3.4. 5 6 7 8. 

Encoder 
pulse Valid 

Encoder pulse cumulative quantity is 
displayed. 
Display range: -2147483647 to 2147483647 
For Data example, 2112345678 pulse is 
displayed. 

C 0 1 1 

 -. . .8. 8 
0.3 3.6. 6.6 5 5. 

Encoder 
pulse  

Encoder position is displayed. 
Display range: -1073741823 to 1073741823 
For Data example, -803366655 pulse is 
displayed. 

C 0 1 2 

 None 9 
1.1. 3 6 5 2. 

Encoder 
pulse  

Encoder 1 rotational position is displayed. 
Display range: 0 to 131071 
For Data example, 113652 pulse is displayed.

C 0 1 3 

 None 10 
-.  .0. -.2 3 4. 

Encoder 
pulse  

Position deviation pulse is displayed. 
Display range: -99999999 to 99999999 
For Data example, -234 pulse is displayed. 

C 0 1 4 

 None 11 
1.2 3.4. 5.6 7 8. 

Pulse Valid 

Pulse train command cumulative quantity is 
displayed. 
Display range: -99999999 to 99999999 
For Data example, -12345678 pulse is 
displayed. 

C 0 1 5 

 None 
12 .1. 1 2 3 0. pps  

The input frequency of Pulse train command 
is displayed. 
Display range:  -9999990 to 9999990 
The least significant digit is always displayed 
as 0. 
For Data example, 11230pps is displayed. 

C 0 1 6 

 None 13 
.1. 1 2 3 0. 

Pulse  
Current position is displayed. 
Display range: -99999999 to 99999999 
For Data example, 11230 pulse is displayed. 

*1: When ▲ and ▼ are pressed simultaneously for 1.5 seconds during data display conditions, 
display data is 0 cleared for the data indicated as "Valid" in the clear column. 
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5-3-2 Display Item of Status Display 1 Mode  

Item display 

Display 
sequence 

8th - 5th 
digits 
Data 

example 

4th - 1st 
digits 
Data 

example 

Unit Clear 
*1 Display contents 

C 1 0 0 

1 

None Refer to 
the 

display 
contents 
column 

None  

External I/O control signal status display 
Display correspondence: The following 
corresponding LED lights when signal is ON.
 
 
 
 
 
 
 
 
 
 
 

C 1 0 1 Internal input control signal status display for 
upper digits 
Display correspondence: The following 
corresponding LED lights when signal is ON.
 
 
 
 
 
 
 
 
 
 
 
 2 

Refer to 
the 

display 
contents 
column 

Refer to 
the 

display 
contents 
column 

None  
Internal input control signal status display for 
lower digits 
Display correspondence: The following 
corresponding LED lights when signal is ON.
 
 
 
 
 
 
 
 
 
 
 

※ As signal status display is displayed for approx. 100 msec each, when the signal is turned 
ON/OFF faster than 100 msec, it cannot be displayed.   

RVS    CIH MD     RST GSEL   TL SON     DR  
 
 
 
 
 
 
 
 
 reseved NRF ROT   FOT EMG    SS3 SS2    SS1   

●

CRQ   ABRQ ALRQ  APRQ reserved ZMK ZLS ZST 
 
 
 
 
  
 
 
 
 
------reserved-―------------   RJ      FJ 
. 

● ●

DI8    DI7 DI6    DI5 DI4   DI3 DI2    DI1  
 
 
 
 
      
 
 
 
 
RC      FC           DO4    DO3 DO2    DO1   
FC           DO4    DO3 DO2    DO1 

●

All middle horizontal LEDs are always in the lighting status.

All middle horizontal LEDs are always in the lighting status.

All middle horizontal LEDs are always in the lighting status.
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Item display 

Display 
sequence 

8th - 5th 
digits 
Data 

example 

4th - 1st 
digits 
Data 

example 

Unit Clear 
*1 Display contents 

C 1 0 2 Internal output control signal status display for 
upper digits 
Display correspondence: The following 
corresponding LED lights when signal is ON.
 
 
 
 
 
 
 
 
 
 

3 

Refer to 
the display 
contents 
column 

Refer to 
the 

display 
contents 
column 

None  Internal output control signal status display for 
lower digits 
Display correspondence: The following 
corresponding LED lights when signal is ON.
 
 
 
 
 
 
 
 

C 1 0 3 

4 

None Refer to 
the 

display 
contents 
column 

None 

 Communication indicator display 
Display correspondence: Refer to the 
following. 
 
 
 
 
 

※ As signal status display is displayed for approx. 100 msec each, when the signal is turned 
ON/OFF faster than 100 msec, it cannot be displayed.    

 

 EMGO Reserved SZ   BRK PNB    PNA ALM    RDY   
 
 
 
 
  
 
 
 
-----------―Reserved---------------   HCP 

●

      
  
                     Displays 8 during reception and 1  

when there is no reception 
 
Displays 8 during transmission and 1 when 
there is no transmission 

           Constant 1 display 

. 

●

CRSP   DRSP--------―Reserved--------------
 
 
 
 
 
 
 
 
 ---------------―Reserved----------------- 
 

● ●

All middle horizontal LEDs are always in the lighting status.

All middle horizontal LEDs are always in the lighting status.
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5-3-3  Display Item of Alarm Display Mode 

This display is displayed by summing up the items display and data. 

Display 
sequence 

Item 
display 

(upper 2 
digits) 

Data 
example 
(lower 2 
digits) 

Unit Clear 
*1 Display contents 

1 

AL. 0 5 

None  

The alarm currently being generated is 
displayed. 
Display range:  AL.00 - AL.FF 
For data example, alarm code 05 is 
displayed. 

2 

A0. 2 5 

None Valid 

The most recently generated alarm is 
displayed. 
Display range:  A0.00 - A0.FF 
For data example, alarm code 25 is 
displayed. 

3 

A1. 1 4 

None Valid 

The 1st generated alarm earlier than the most 
recent one is displayed. 
Display range:  A1.00 - A1.FF 
For data example, alarm code 14 is 
displayed. 

4 

A2. 4 5 

None Valid 

The 2nd generated alarm earlier than the 
most recent one is displayed. 
Display range:  A2.00 - A2.FF 
For data example, alarm code 45 is 
displayed. 

5 

A3. 3 3 

None Valid 

The 3rd generated alarm earlier than the most 
recent one is displayed. 
Display range:  A3.00 - A3.FF 
For data example, alarm code 33 is 
displayed. 

6 

A4. 2 0 

None Valid 

The 4th generated alarm earlier than the most 
recent one is displayed. 
Display range:  A4.00 - A4.FF 
For data example, alarm code 20 is 
displayed. 

7 

A5. - - 

None Valid 

The 5th generated alarm earlier than the most 
recent one is displayed. 
Display range:  A5.00 - A5.FF 
For data example, it is displayed that there is 
no alarm. 

*1: When ▲ and ▼ are pressed simultaneously for 1.5 seconds during data display conditions, the 
data indicated as "Valid" in the clear column changes to no-alarm display. 
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5-3-4 Display Item of Device Information Display Mode 

Item display 

Display 
sequence 

8th - 5th 
digits 
Data 

example 

4th - 1st 
digits 
Data 

example 

Unit Clear
*1 Display contents 

L 0 0 0 
1 None 0. None  

Model number is displayed. 
Display range:  0 - 9999 
For data example, model number 0 is 
displayed. 

L 0 0 1 

2 

None 4 0 1. 

W  

The device output capacity is displayed in the 
following format. 
3rd -2nd digits: significant digits 
1st digit: Index of 10 
Example) 401→40×101→400W 
Display range: 51 - 999 
For data example, 400W is displayed. 

L 0 0 2 
3 None 2 0 0. V  

The device power voltage is displayed in V. 
Display range:  100 - 400 
For data example, 200V is displayed. 

L 0 0 3 

4 None 1.   
Hardware version display.  
Display range:  0 - 9999 
For data example, hardware version 1 is 
displayed. 

L 0 0 4 

5 None 1.   
Software version display.  
Display range:  0 - 9999 
For data example, software version 1 is 
displayed. 

*1: When ▲ and ▼ are pressed simultaneously for 1.5 seconds during data display conditions, 
display data is 0 cleared for the data indicated as "Valid" in the clear column. 
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5-4  Parameter Editing Main Mode  

There are following modes in the parameter editing main mode. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Display mode name Contents 
Parameter editing 0-7 mode Parameter value is displayed and set. 

Parameter editing 0-7 mode corresponds to parameter group 0-7.  
Refer to the parameter-related chapter for items and contents of 
parameter groups and parameters. 

Auto tuning level adjustment 
mode 

On the basis of the load measured during auto tuning, proper 
balance of speed loop proportional gain and speed loop integral time 
constant is taken and servo response strength is adjusted.  
Refer to the auto tuning-related chapter for items and contents of 
auto tuning level adjustment.  

 
 

Parameter editing 0 mode 

Parameter editing 7 mode 

Auto tuning level adjustment mode PP00 

Press  

Press  

For each press it is 
displayed in the order 
P100, P200, P300, P400, P500,
P600, and P700. 
 

Mode name 7 segment LED initial display 

P000 

P100 

P200 

P300 

P400 

P500 

P600 

P700 
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5-5 Item Operation 

 
① Display operation for data within 4 digits  

Data display operation example for P302) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P 0 0 0 Select parameter editing main mode.

Press ENT once: Returns to parameter item display. 
 

Press : Select parameter group to be displayed. 
 

Press ENT once: Change to parameter value display. 
 

Press or : Select parameter item to be displayed. 
 

P 3 0 0 Displays initial item of parameter group to be displayed. 

P 3 0 2 Displays the parameter item to be displayed.

0 1 4 3. Displays parameter value.

P 3 0 2 Displays the parameter item to be displayed.
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② Edit operation for parameter data within 4 digits 

Example of change of P302 parameter value: 0143→3944) 
The underlined numbers in the display are blinking. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P 0 0 0 Select parameter editing main mode.

Press  once: Change edit condition. 
 

Press : Select parameter group to be edited. 
 

Press ENT once: Change to the display of the parameter value to be edited. 
 

Press  or : Select parameter item to be edited. 

P 3 0 0 Displays initial item of parameter group to be edited  

P 3 0 2 Displays the parameter item to be edited. 

0 1 4 3. Displays parameter value to be edited.  

0 1 4 3. Displays 4th digit (most significant digit) as input digit. 

Press  3 times: Change 4th digit as 0 1 2 3. 
 

3 1 4 3. Change display of the 4th digit (most significant digit) to 3.

Press  once: Change input digit to the 3rd digit. 
 

3 1 4 3. Displays 3rd digit as input digit.

Press  twice: Change 3rd digit as 1 0 9. 
 

3 9 4 3. Change display of the 3rd digit to 9. 

Press twice: Change input digit to 3rd digit→2nd digit→1st digit. 
 

3 9 4 3. Displays 1st digit as input digit. 

Press ▲ once: Change 1st digit as 3→4. 
 

3 9 4 4. Change display of the 1st digit to 4. 

Press ENT for 1.5 seconds: Register the entered parameter value. 
 

3 9 4 4. Display after registration 

3 9 4 4. When entered value is wrong, connect the parameter value as described 
above. 

Press  or  
at the same 
time or press 
ENT  

Press once: Change input digit to 4th digit (most significant digit). 
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③ Data display operation for 8 to 5 digits 

Data display operation example for P204) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P 0 0 0 Select parameter editing main mode. 
 

Press ENT once: Change to the display of the lower 4 digits of the parameter value. 
 

Press : Select parameter group to be displayed. 
 

Press ENT once: Change to the display of the parameter value to be displayed. 
 

Press ▲or▼: Select parameter item to be displayed. 
 

P 2 0 0 Displays initial item of parameter group to be displayed. 

P 2 0 4 Displays the parameter item to be displayed. 

0 2 5.9. Displays the upper 4 digits of the parameter value.  

P 2 0 4 Displays the parameter item. 

Press ENT once: Returns to parameter item display. 
 

8 6 4 3. Displays the lower 4 digits of the parameter value. 

0 2 5.9. Displays the upper 4 digits of the parameter value. 
 

Press ▲or▼ once: Change to the display of upper 4 digits of the parameter value. 
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④ Parameter data editing operation for 8 to 5 digits  

Example of change of P204 parameter value: 86429500→66429590) 
The underlined numbers in the display are blinking. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select parameter editing main mode. 

Displays initial item of parameter group to be edited. 

Displays the parameter item to be edited. 

Displays lower 4 digits and displays 4th digit as input digit. 

Displays 8th digit (most significant digit) as the input digit. 

Change display of the 8th digit (most significant digit) to 6. 

Displays upper 4 digits of the parameter value to be edited. 

Displays 2nd digit as input digit. 

Change display of the 2nd digit to 9. 

Display after registration 

P 0 0 0 

Press once: Change editing condition. 

Press : Select parameter group to be edited. 

Press ENT once: Change to the display of the parameter value to be edited. 

Press ▲or▼:Select parameter item to be edited. 

P 2 0 0 

P 2 0 4 

8 6 4.2.  

8 6 4.2.  

Press ▼ twice: Change 4th digit as 8→7→6. 

6 6 4.2. 

 
Press 4 times: Change input digit to 8th digit →7th digit →6th digit→5th digit→4th digit. 

9 5 0 0. 

Press twice: Change input digit to 4th digit→ 3rd digit →2nd digit. 

9 5 0 0. 

Press ▼once: Change 4th digit as 0→9. 

9 5 9 0. 

Press ENT for 1.5 seconds: Register the entered parameter value. 

9 5 9 0. 

6 6 4.2. 
Displays upper 4 digits and display 8th digit (most significant digit) as the input digit. 
When entered value is wrong, connect the parameter value as described 
above. 

Press twice: Change input digit to 8th digit (most significant digit). 

Press ▲ and ▼ 
simultaneously or 
press ENT  

Cancellation of 
input condition. 
That is, 
entered data is 
cancelled and 
the blinking 
digit is turned 
on. 
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⑤ Data display operation for 9 digits 

Data display operation example for P403) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P 0 0 0 Select parameter editing main mode. 

Press ENT once: Change to the display of 8th to 5th digits of the parameter value. 

Press : Select parameter group to be displayed. 

Press ENT once: Change to the display of the parameter value to be displayed. 
 

Press ▲or▼: Select parameter item to be displayed. 
 

P 4 0 0 Displays initial item of parameter group to be displayed. 

P 4 0 3 Displays the parameter item to be displayed. 

   . .7. Displays the 9th digit of the parameter value. 

Press ENT once: Change to the display of 4th to 1st digits of the parameter value. 
 

8 6 8.3. Displays 8th to 5th digits of the parameter value. 

8 6 8.3. Displays 8th to 5th digits of the parameter value. 

Press ▲once: Change to the display of 8th to 5th digits of the parameter value. 
 

P 4 0 3 Displays the parameter item. 
 

Press ENT once: Returns to parameter item display. 
 

5 8 2 1. Displays 4th to 1st digits of the parameter value. 

-. . .7. Displays the 9th digit of the parameter value. 

Press ▼once: Change to the display of the 9th digit of the parameter value. 
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⑥ Parameter data editing operation for 9 digits 
Example of change of P403 parameter value: 286428800→-786428500) 
The underlined numbers in the display are blinking. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.8 0 0. 
Displays the 4th to 1st digits and displays the 4th digit as the input digit. 

8.6 4. 2. 
Displays the 8th to 5th digits and displays the 8th digit as the input digit. 

P 0 0 0 Select parameter editing main mode. 

Press once: Change editing condition. 
 

Press : Select parameter group to be edited. 
 

Press ENT once: Change to the display of the parameter value to be edited. 
 

Press ▲or▼: Select parameter item to be edited. 
 

P 4 0 0 Displays initial item of parameter group to be edited. 

P 4 0 3 Displays the parameter item to be edited. 

   . .2.  Displays 9th digit of the parameter value to be edited. 

   . .2.  Displays 9th digit (most significant digit) as the input digit. 

Press ▼ 6 times: Change 1st digit as 2→1→0→-0→-1→-2→-3. 
 

-. . .3.  Change display of the 9th digit (most significant digit) to -3. 

Press once: Change input digit to 9th digit →8th digit.  
 

Press once: Change the input digit to 4th digit →3rd digit. 

Press ▼3 times: Change the 3rd digit as 8→7→6→5. 
 

8.8 0 0. Displays 3rd digit as the input digit. 

Press ENT for 1.5 seconds: Register the entered parameter value. 

8.5 0 0. Display after registration 

-. . .3.  
Displays 9th digit and displays 9th digit (most significant digit) as the input digit. 
When entered value is wrong, connect the parameter value as described 
above. 

Press ▲ and ▼ 
simultaneously or 
press ENT 

Press 3 times: Change input digit to 3rd digit→2nd digit→1st digit→9th digit (most significant digit). 

8.5 0 0. Change display of the 3rd digit to 5. 
 

Press 4 times: Change input digit to 8th digit→7th digit→6th digit→5th digit→4th digit. Cancellation of 
input condition. 
That is, entered 
data is cancelled 
and the blinking 
digit is turned on. 
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⑦ Real Time editing operation 
In the servo adjustment parameter, adjustment of the total setting value is possible by 
pressing ▲ and ▼. 
Gradual servo adjustment is possible while watching the behavior of the motor, because the 
adjusted setting value is reflected in the control in real time.  
Example of change of P101 parameter value: 0043→0052→0038) 
The underlined numbers in the display are blinking. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P 0 0 0 Select parameter editing main mode. 
 

Press ENT for 1.5 seconds: Change to real time edit condition. 
 

Press : Select parameter group to be edited. 
 

Press ENT once: Change to the display of the parameter value to be edited. 
 

Press ▲or▼: Select parameter item to be edited. 
 

P 1 0 0 Displays initial item of parameter group to be edited. 
 

P 1 0 1 Displays the parameter item to be edited. 

0 0 4 3. Displays the parameter value to be edited. 
 

0 0 4 3. Displays the lower 2 digits as blinking. 

Press ▲ 9 times: The level value changes as follows every time when ▲ key is pressed.
               43→44→45→46→47→48→49→50→51→52. 
 

0 0 5 2. Change to display of the setting value 52. 

Press▼14 times: The level value changes as follows every time when ▼ key is pressed.  
     52→51→50→49→48→47→46→45→44→43→42→41→40→39→38. 
 

0 0 3 8. Change to display of the setting value 38. 

Press ENT for 1.5 seconds: Register the entered setting value. 
 

0 0 3 8. Display after registration 

Press ▲ and ▼ 
simultaneously or 
press ENT 
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5-6 Self-diagnosis Mode 
Refer to the self-diagnosis-related chapter for self-diagnosis mode. 
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Chapter 6  Parameters 

6－1  Parameter Group List 
The parameters of this device are classified into groups as shown below. 
Parameter
group Parameter item Parameter group name 

0 P000-  Motor, encoder parameter 
1 P100-  Driver adjustment, self-diagnosis parameter 
2 P200-  NC adjustment parameter 
3 P300-  Speed control command parameter 
4 P400-  Zero return & positioning command parameter 
5 P500-  Communication parameter 
6 P600-  Pulse train input parameter 
7 P700-  I/O signal parameter 

※ The numerical value next to P in the parameter item is a parameter group number. 
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6－2  Parameter List 
① Parameter group 0 

Parameter
№ Parameter name Unit Set value 

P000 Motor type   000 - 999 

P001 Encoder type selection  

0: Incremental encoder 
1: Incremental/absolute encoder 

Incremental mode is used 
2: Incremental/absolute encoder 

Absolute mode is used 
3: Reserved 

P002 Encoder pulse selection  0:17bit (131072ppr) 

P003 Rotating direction selection  0:CCW normal rotation 1:CW normal 
rotation 

P004 Applicable max. speed     rpm 0-9999 
P005 Torque limit value 1＋ % 0 - 799 
P006 Torque limit value 1－ % 0 - 799 
P007 Torque limit value 2＋ % 0 - 799 
P008 Torque limit value 2－ % 0 - 799 
P009 Electronic thermal detection selection % 50 - 200 

P010 Encoder pulse ouput division 
numerator  0-131072 

P011 Encoder pulse ouput division 
denominator  1-131072 

P012 Encoder marker output specification  0:Each rotation, 1: One stop 

P013 Encoder marker output position Encoder
position -999999999 - 999999999 

P020 Motor type and number of poles  0 - 65535 
P021 Rated torque current       0.01A 0 - 99999999 
P022 Rated speed       rpm 1 - 9999 
P023 Momentary max. torque ratio % 1 - 799 
P024 Exciting current command (Induction)  -32768 - 32767 
P025 Slip coefficient (Induction)  -32768 - 32767 
P026 Primary resistance mΩ 0 - 65535 
P027 Primary self-inductance μH 0 - 65535 
P028 Voltage feed-forward rate % 0 - 100 
P029 Induced voltage compensatory rate % 0 - 100 
P030 Incoherence compensatory rate % 0 - 100 
P031 dq proportional gain  0 - 65535 
P032 dq integral gain  -32768 - 32767 
P033 Dead time compensation time 0.1μs -32768 - 32767 

P034 Torque to torque current conversion 
coefficient  -32768 - 32767 

P035 PWM output limiter value  -32768 - 32767 
P036 Electronic thermal correction standard  -32768 - 32767 

P037 Conversion limiter of torque command 
value  -32768 - 32767 

P049 Torque constant 0.001
Nm/A 0 - 99999999 

P020-P049 become valid when "999" is set in P000. 
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② Parameter group 1 
Parameter
№ Parameter name Unit Set value 

P100 Low speed gain range     rpm 000 - 100 
P101 Speed loop proportional gain      0 - 9999 
P102 Speed loop integral time constant 0.1msec 0 - 29999 
P103 Speed loop derivative time constant μsec -999 - 999 

P104 Speed loop proportional gain division 
ratio 0.1% -1000 - 1000 

P106 Speed loop proportional gain / Low 
speed gain range  0 - 9999 

P107 Speed loop integral time constant/    
Low speed gain range    0.1msec 0 - 29999 

P108 Speed loop derivative time constant/ 
Low speed gain range     μsec -999 - 999 

P109 Speed loop proportional gain division 
ratio/Low speed gain range     0.1% -1000 - 1000 

P111 Speed loop proportional Gain/GSEL 
signal ON   0 - 9999 

P112 Speed loop integral time 
constant/GSEL signal ON 0.1msec 0 - 29999 

P113 Speed loop derivative time constant/ 
GSEL signal ON μsec -999 - 999 

P114 Speed loop proportional gain division 
ratio/ GSEL signal ON 0.1% -1000 - 1000 

P116 Stopped differential coefficient  0 - 999 
P117 Stopped filter time constant 0.1msec 0 - 999 
P118 Speed loop integral torque limit % 0 - 799 

P119 Stopped feedback filter time constant 0.1msec 0 - 10 
P120 Torque command filter frequency Hz 0 - 4999 
P121 Notch filter center frequency 1 Hz 0 - 4999 
P122 Notch filter band width 1 Hz 0 - 4999 
P123 Notch filter center frequency 2 Hz 0 - 4999 
P124 Notch filter band width 2 Hz 0 - 4999 
P125 Notch filter center frequency 3 Hz 0 - 4999 
P126 Notch filter band width 3 Hz 0 - 4999 
P127 Notch filter center frequency 4 Hz 0 - 4999 
P128 Notch filter band width 4 Hz 0 - 4999 
P129 Notch filter center frequency 5 Hz 0 - 4999 
P130 Notch filter band width 5 Hz 0 - 4999 
P131 Low speed gain change delay time msec 0 - 999 
P132 Only for maker  Please set [0]. 

※ When "pulse" is specified in the unit column (when it is not specified as the encoder pulse), it 
changes to the pulse train command unit. 
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Parameter
№ Parameter name Unit Set value 

P150 Select auto tuning operation 
specifications

1st - 3rd digits: Operation speed ratio
0-100%
4th digit: Operation direction 
0: Both, 1: Only + direction，2: Only - 
direction

P151 Inertia 10-6

kg･m2 0 - 99999999 

P152 Viscous friction 10-6 Nm/
(rad/sec) 0 - 99999999 

P153 Inertia/GSEL signal ON 10-6 kg･
m2 0 - 99999999 

P154 Viscous friction/GSEL signal ON 10-6 Nm/
(rad/sec) 0 - 99999999 

P155 Select self-diagnosis test run 
specifications

1st - 3rd digits: Stop time [0.01sec 
unit]
0-9.99sec
4th digit: Operation direction 
0: Both，1: Only + direction，2: Only -
direction

P156 Self-diagnosis test run positioning pulse 0 - 99999999 
P157 Self-diagnosis test run speed pulse/sec 1 - 99999999 
P158 Forced jog speed pulse/sec 1 - 99999999 
※ When "pulse" is specified in the unit column (when it is not specified as the encoder pulse), it 

changes to the pulse train command unit. 
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③ Parameter group 2 
Parameter
№ Parameter name Unit Set value 

P200 Position loop gain 1/s 0 - 9999 
P201 Servo lock gain 1/s 0 - 9999 

P202 Deviation range A Encoder
pulse 0 - 99999999 

P203 Deviation range B Encoder
pulse 0 - 99999999 

P204 Overflow detection pulse Encoder
pulse 0 - 99999999 

P205 Position loop derivative time constant   μsec -999 - 999 
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④ Parameter group 3  

Parameter
№ Parameter name Unit Set value 

P300 Speed command gain mV 1000 - 99999 
P301 Speed command offset mV -9999 - 9999 
P302 Speed command value 1 rpm -9999 - 9999 
P303 Speed command value 2 rpm -9999 - 9999 
P304 Speed command value 3 rpm -9999 - 9999 
P305 Speed command value 4 rpm -9999 - 9999 
P306 Speed command value 5 rpm -9999 - 9999 
P307 Speed command value 6 rpm -9999 - 9999 
P308 Speed command value 7 rpm -9999 - 9999 
P309 Acceleration time（For speed control） msec 0 - 9999 
P310 Deceleration time（For speed control） msec 0 - 9999 
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⑤ Parameter group 4  
Parameter
№ Parameter name Unit Set value 

P400 Zero return acceleration time msec 0 to 9999 
P401 Zero return deceleration time msec 0 to 9999 

P402 Zero return method selection 0:STD.HOME, 1:LS LESS, 2:ABS.HOME, 
3:MK.VLD, 4:SHORT.HOME 

P403 Zero marker selection Encoder
position

-999999999 to 999999999 
When P402 is ABS.HOME 

Consider encoder positioning 
position

When P402 is other than ABS.HOME,
  -1: External marker，
  0 to 131071: Encoder position 
 Other than above: Control as  

encoder position 0 
P404 Zero return speed pulse/sec -99999999 to 99999999 

P405 Zero return creep speed pulse
/sec 1 to 99999999 

P406 Zero point position constant pulse 0 to 99999999 
P407 Zero point set distance pulse -99999999 to 99999999 
P408 Position data reference point pulse -99999999 to 99999999 
P409 Positioning acceleration time 1 msec 0 to 9999 
P410 Positioning deceleration time 1 msec 0 to 9999 
P411 Positioning acceleration time 2 msec 0 to 9999 
P412 Positioning deceleration time 2 msec 0 to 9999 

P413 Positioning speed 1/Jog speed pulse
/sec 1 to 99999999 

P414 Positioning speed 2 pulse
/sec 1 to 99999999 

P415 Positioning speed 3 pulse
/sec 1 to 99999999 

P416 Positioning type command 1 

1st digit: INC/ABS specification 
 0: Relative position specification (INC) 
 1: Absolute position specification (ABS) 
2nd digit: Speed specification 
 0: Positioning speed 1(P413) 
 1: Positioning speed 2(P414) 
 2: Positioning speed 3(P415) 
3rd digit: Acceleration/deceleration time 

specification
 0: Positioning acceleration/deceleration time 

1(P409 to P410) 
 1: Positioning acceleration/deceleration time 

2(P411 to P412) 
P417 Positioning position command 1 pulse -99999999 to 99999999 
P418 Positioning type command 2  Same as P416 
P419 Positioning position command 2 pulse -99999999 to 99999999 
P420 Positioning type command 3  Same as P416 
P421 Positioning position command 3 pulse -99999999 to 99999999 
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Parameter
№ Parameter name Unit Set value 

P422 Positioning type command 4  Same as P416 
P423 Positioning position command 4 pulse -99999999 to 99999999 
P424 Positioning type command 5  Same as P416 
P425 Positioning position command 5 pulse -99999999 to 99999999 
P426 Positioning type command 6  Same as P416 
P427 Positioning position command 6 pulse -99999999 to 99999999 
P428 Positioning type command 7  Same as P416 
P429 Positioning position command 7 pulse -99999999 to 99999999 
※ When "pulse" is specified in the unit column (when it is not specified as the encoder pulse), it 

changes to the pulse train command unit. 
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⑥ Parameter group 5  
Parameter
№ Parameter name Unit Set value 

P500 Select communication specifications   

1st digit: Function selection   
 0: Low-order to High-order data 
    (Little endian) 
 1: High-order to Low-orde data 
    (Big endian) 
2nd digit: Data length 
 0:7 bits,1:8 bits 
3rd digit: Parity 
  0:None, 1:Odd number, 2:Even  

number    
4th digit: Baud rate 
 0:9.6K, 1:19.2K, 2:38.4K, 
 3:57.6K, 4:115.2K 

P501 Communication ID    0 to 16 

⑦ Parameter group 6 
Parameter
№ Parameter name Unit Set value 

P600 Select pulse train command   

1st digit: Phase sequence selection 
 0: Forward, 1: Reverse 
2nd digit: Type selection 
 0:x1, 1:x2, 2:x4, 3:F/R pls,  
  4:pls＋F/R 

P601 Pulse train command ratio numerator  1 to 131072 
P602 Pulse train command ratio denominator  1 to 131072 
P603 Pulse train feed forward ratio 0.1% 0 to 1200 
P604 Pulse train feed forward shift ratio 0.1% 0 to 1000 

P605 Pulse train feed forward derivative  
time constant μsec -999 to 999 

P606 Pulse train delay compensation time 0.1msec 0 to 9999 
P607 Pulse train averaging filter time 1msec 0 to 100 
P608 Pulse train inertia feed forward ratio 0.1% -1000 to 2000 

P609 Pulse train viscous friction feed forward 
ratio 0.1% -1000 to 2000 
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⑧ Parameter group 7  
Parameter
№ Parameter name Unit Set value 

P700
Control input signal allocation 1 
※00-49:Positive logic，50-99:Negative 
logic

1st&2nd digits:DI1(J2-19) 
3rd&4th digits:DI2(J2-20) 
5th&6th digits:DI3(J2-21) 
7th&8th digits:DI4(J2-22) 

P701 Control input signal allocation 2  

1st&2nd digits:DI5(J2-23) 
3rd&4th digits:DI6(J2-24) 
5th&6th digits:DI7(J2-25) 
7th&8th digits:DI8(J2-26) 

P702
Control output signal allocation 1 
※00-49:Positive logic，50-99:Negative 
logic

1st&2nd digits:DO1(J2-3) 
3rd&4th digits:DO2(J2-4) 
5th&6th digits:DO3(J2-7) 
7th&8th digits:DO4(J2-8) 

P705
Control input signal status setting 1 
(0:ON/OFF valid,1:Fixed to OFF, 
2:Fixed to ON) 

1st digit:DR  ,2nd digit:SON, 
3rd digit:TL  ,4th digit:GSEL, 
5th digit:RST ,6th digit:MD, 
7th digit:CIH ,8th digit:RVS 

P706 Control input signal status setting 2  

1st digit:SS1 ,2nd digit:SS2, 
3rd digit:SS3 ,4th digit:EMG, 
5th digit:FOT ,6th digit:ROT, 
7th digit:NRF ,8th digit:Reserved 

P707 Control input signal status setting 3  

1st digit:ZST ,2nd digit:ZLS, 
3rd digit:ZMK ,4th digit:Reserved, 
5th digit:APRQ,6th digit:ALRQ, 
7th digit:ABRQ,8th digit:CRQ 

P708 Control input signal status setting 4  

1st digit:FJ  ,2nd digit:RJ, 
3rd digit: Reserved,4th digit: 
Reserved, 
5th digit: Reserved,6th digit: 
Reserved, 
7th digit: Reserved,8th digit: Reserved

P710 Control input signal specification 
selection 1 

1st digit: Deviation clear selection 
when SON signal is OFF 
0:Valid，1:Invalid 

2nd digit: Stop selection when EMG   
signal is ON 
0:Motor power OFF，1: Brake   
stop

P715 Deceleration time at emergency stop 
(when brake stop is selected) msec 0 - 9999 

P716
Servo OFF delay time after Emergency 
stop
（when brake stop is selected）

msec 0 - 9999 

P717 Speed zero range (for SZ signal） rpm 0 - 9999 
P718 Brake output delay time msec 0 - 999 

P719 Dynamic brake specification selection  0:INVALID， 1:DMB ON 
2:DMB OFF 

P720 Servo ON delay time at dynamic brake msec 0 - 10 
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6－3 Parameter Details 
Supported
run mode 
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Parameter
name

Function details 
[Group 0] [Motor, encoder parameter] 

 P Ｓ Ｐ S None 000 – 999    000P000 Motor type  
Set connected servo motor type. 
Referring to the following [Applicable motor list], correctly set it. 
To select a dedicated motor, input [999] to this parameter. 
Referring to [Setting option specification], input dedicated motor parameters to 
P020-P059. 
[ Caution]
 ・If wrong value is set, running away or fire could occur. Since it is very 
dangerous, be sure to set it correctly. 

※ Item description [Edit type] Blank column: Real time editing not allowed/ r: Real time editing 
allowed

※ Item description [Activating timing     ] I:Real time/ R:Reset or Power ON/  P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 

   [Applicable motor list] 
Applicable motor 

Device P000 
Motor type Rated output

［kW］
Rated speed
［rpm］ Peak torque［％］※1

022 NA80-101Z 0.1 3000 300 
023 NA80-201M 0.2 3000 300 

NCR-DCA0A2*-401A 
Capacity:0.4kW 
Input voltage:200V 024 NA80-401M 0.4 3000 250 

032 NA80-101Z 0.1 3000 300 
033 NA80-201L 0.2 3000 250 

NCR-DCA0A1*-201A 
Capacity :0.2kW 
Input voltage:100V      
※1:Torque value in which rated torque is assumed to be 100%
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Parameter
name

Function details 
[Group 0] [Motor, encoder parameter] 

 P Ｓ Ｐ S None 0 – 3 0

P001
Encoder
type   
selection   

Select the type of motor encoder to be connected.   
[Set numeric value details] 
  0:S-INC (Incremental Encoder) 
  1:S-ABS INC mode (Incremental mode is used for incremental/absolute 
encoder) 
  2:S-ABS ABS mode (Absolute mode is used for incremental/absolute 
encoder) 
   When absolute mode is used, battery (option) is necessary for saving the 
data. 
  3:Reserved (Only for manufacturer) 

※When S-INC (incremental encoder) is selected and when the motor 
operation angle after the encoder power-on is 12° or less, it changes to 
indefinite encoder marker status. 
The indefinite encoder marker status indicates the status where this device 
does not give marker output due to indefinite encoder marker. 
Indefinite encoder marker status is released if the device operates at the 
rotational speed of 100 rpm or less with motor angle of 12° or more, after the 
encoder power is turned on. 
When the device is operated by internal pulse start signal (ZST), the motor 
operates automatically at 12° or more, and this status is released. 
 P Ｓ Ｐ S None 0  0

P002
Encoder
pulse  
selection

Set number of pulses per one rotation of an applied encoder. 
[Set numeric value details] 
  0:17 bits (131072 resolution/rotation) 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time edit allowed 
※ Item description [Activating timing     ] I:Real time/ R:Reset or Power ON/  P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value.
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Parameter
name

Function details 
[Group 0] [Motor, encoder parameter] 

 R Ｓ Ｐ F None 0 – 1 0

P003
Rotating 
direction
selection

Select the rotational direction of motor. 
[Set numeric value details] 
 0:CCW rotation for forward direction command 
 1:CW rotation for forward direction command 
 P Ｓ Ｐ F RPM 0 – 9999 0

P004  Applicable   
max. speed   

Set the maximum speed applied when the motor is used. 
When "0" is set, the maximum speed is rated speed. 
Please set the speed less than the rated speed for this parameter. 
 I Ｓ Ｐ F % *1 0 – 799 300

P005 Torque limit 
value 1＋

Set the motor output torque limit value of forward direction. 
The output torque is clamped to the peak torque when the setting exceeds the 
peak torque of the motor. 
When “0” is set, the torque is not generated in forward direction. 
 I Ｓ Ｐ F % *1 0 – 799 300

P006 Torque limit 
value 1－

Set the motor output torque limit value of the reverse direction. 
The output torque is clamped to the peak torque when the setting exceeds the 
peak torque of the motor. 
When “0” is set, the torque is not generated in reverse direction. 
 I Ｓ Ｐ F % *1 0 – 799 100

P007 Torque limit 
value 2＋

When TL signal is ON, set forward torque limit value. 
The output torque is clamped to the peak torque when the setting exceeds the 
peak torque of the motor. 
When “0” is set, the torque is not generated in forward direction. 
 I Ｓ Ｐ F % *1 0 – 799 100

P008 Torque limit 
value 2－

When TL signal is ON, set reverse torque limit value. 
The output torque is clamped to the peak torque when the setting exceeds the 
peak torque of the motor. 
When “0” is set, the torque is not generated in reverse direction. 

 ※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing allowed 
※ Item description [Activating timing     ] I:Real time/ R:Reset or Power ON/  P:Power ON 
 ※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
 *1: Torque value and actual value are set assuming the rated torque to be 100%. 
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Parameter
name

Function details 
[Group 0] [Motor, encoder parameter] 

 R Ｓ Ｐ F % *1 50 – 200 110

P009

Electronic
thermal
detection
selection   

Set the actual value of electronic thermal detection. 
Normally it is set to 110%. 
[  Caution] 
When more than 111% is set, please connect the thermostat or thermal to the 
motor to protect the motor. 

The built-in electronic thermal operation time with 110% is as follows. 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating timing     ] I:Real time/ R:Reset or Power ON/  P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
*1: Torque value and actual value are set assuming the rated torque to be 100%. 
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Parameter
name

Function details 
[Group 0] [Motor, encoder parameter] 

 R Ｓ Ｐ F None 0 – 131072 1

P010

Encoder
pulse output 
division
numerator

When the encoder feedback pulse output is divided, set a numerator value. 
The division ratio is set as follows. 
 Division ratio ＝ P010 set value / P011 set value 
 R Ｓ Ｐ F None 1 – 131072 1

P011 

Encoder
pulse output 
division
denominator 

When the encoder feedback pulse output is divided, set the denominator 
value.
The division ratio is set as follows. 
 Division ratio = P010 set value / P011 set value 
Ex.) When the encoder pulse output is assumed to be 10000 pulses/rotation 
when multiplied by 4 
 P010 = 10000 (Set the number of pulses to be output per rotation with 
4-multiplication) 
 P011 = 131072 (One-rotation resolution of connected encoder) 
 R Ｓ Ｐ F None 0 – 1 0

P012

Encoder
marker
ouput
specification

Set the output specification of the encoder marker signal output. 
Encoder marker signal output position is set by P013. 
[Set numeric value details] 
 0:Marker signal output for each revolution 

In this setting, the setting range of P013 is between 0 and (Encoder 
1-rotation resolution - 1). 
Again, P013 set value corresponds to Encoder 1-rotation position display 
(C012). 

 1:Marker signal output at one P013 setting position. 
  This setting can be used for connecting the absolute encoder. 
  Also, the set value of P013 corresponds to Encoder position display 

(C011). 

 R Ｓ Ｐ F Encoder
position

-999999999 – 999999999 0

P013

Encoder
marker
output
position

The output position of the encoder marker signal is set. 
Please refer to P012 for details. 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating timing     ] I:Real time/ R:Reset or Power ON/  P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
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Function details 
[Group 0] [Motor, encoder parameter] 

 P Ｓ Ｐ F None  0 – 65535 520
P020

Motor type 
and number 
of poles 

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F 10mA 0 – 99999999 1

P021 Rated torque 
current Referring to Setting option specification, input it when [999] is set to 

[P000:Motor type]. 
 P Ｓ Ｐ F Rpm 1 – 9999 3000

P022 Rated speed Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F ％ 1 – 799 300

P023
Momentary 
max. torque 
ratio

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F  -32768 – 32767 0

P024
Exciting
current
command
(Induction)

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F  -32768 – 32767 0

P025
Slip
coefficient 
(Induction)

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F mΩ 0 – 65535 0

P026 Primary
resistance Referring to Setting option specification, input it when [999] is set to 

[P000:Motor type]. 
 P Ｓ Ｐ F μH 0 – 65535 0

P027 Primary self- 
inductance Referring to Setting option specification, input it when [999] is set to 

[P000:Motor type]. 
 P Ｓ Ｐ F ％ 0 – 100 0

P028
Voltage 
feed-forward 
rate

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F ％ 0 – 100 0

P029
Induced 
voltage 
compensatory 
rate

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F ％ 0 – 100 0

P030
Incoherence 
compensatory 
rate

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F None 0 – 65535 0

P031
dq
proportional 
gain

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F None -32768 – 32767 0

P032 dq integral 
gain Referring to Setting option specification, input it when [999] is set to 

[P000:Motor type]. 
※In the above list, "Edit type": Real time editing allowed, "Activating timing": Power ON, and "Level": 
Run can be done by initial value. 
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Parameter
name

Function details 
[Group 0] [Motor, encoder parameter] 

 P Ｓ Ｐ F 0.1μs -32768 – 32767 0
P033

Dead time 
compensation 
time 

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F None -32768 – 32767 0

P034

Torque to 
torque
current
conversion
coefficient 

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 

 P Ｓ Ｐ F None -32768 – 32767 0
P035 PWM output 

limiter value Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 
 P Ｓ Ｐ F None -32768 – 32767 0

P036

Electronic
thermal
correction
standard 

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 

 P Ｓ Ｐ F None -32768 – 32767 0

P037

Conversion
limiter of 
torque
command
value

Referring to Setting option specification, input it when [999] is set to 
[P000:Motor type]. 

 P Ｓ Ｐ F 0.001
Nm/A 0 – 99999999 0

P049 Torque 
constant Referring to Setting option specification, input it when [999] is set to 

[P000:Motor type]. 
※In the above list, "Edit type": Real time editing allowed, "Activating timing": Power ON, and "Level": 
Run can be done by initial value. 
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Parameter
name

Function details 
[Group 1] [Driver adjustment, self-diagnosis parameter] 

 I Ｓ Ｐ F   rpm  0 – 9999    0

P100 Low speed 
gain range 

Set speed range of low speed gain when GSEL signal is OFF. 
When motor speed is less than this setting value, [Speed loop gain] and 
[Speed loop integral time constant] are switched to the control set by 
parameters ([P106] and [P107]) in Low speed gain range. 
But if set value is [0], they are not switched. And motor speed is larger than 
this setting value, control is conducted by parameters ([P101] and [P102]). 
r I Ｓ Ｐ F   None  0 – 9999      25 

P101
Speed loop 
proportional 
gain

Set the speed loop proportional gain. 
When a larger value is set, though response becomes faster, vibration may 
occur depending on machine system rigidity.  
If set value is [0], a motor enters torque-free status. 
r I Ｓ Ｐ F 0.1msec 0 – 29999(2999.9msec) 200(20.0) 

P102
Speed loop 
integral time 
constant 

Set time constant of speed loop integral compensation.  
When a smaller value is set, response becomes faster. However, if the value 
is too small, vibration (chatter vibration) may easily occur.  
If set value is [0], integral compensation is not conducted. 
r I Ｓ Ｐ F μsec -999 – 999    0

P103

Speed loop 
derivative
time
constant 

Set time constant of speed loop derivative compensation. 
When a larger value is set, response becomes faster. However, if the value is 
too large, vibration (chatter vibration) may easily occur. 
Normally, set [0]. If set value is [0], derivative compensation is not conducted. 
If the set value is [-] (negative), it will be the first-order delay time constant. 
r I Ｓ Ｐ F 0.1％ -1000(-100.0%)–1000(100.0%)      0

P104

Speed loop 
proportional 
gain division 
ratio

Set proportional compensation gain division ratio of two-degree-of-freedom 
PID speed control system. 
When a larger value is set, over-shoot to a speed command is depressed, and 
response to load change of speed control system becomes better.  
If it is too large, response to speed command becomes worse. 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating timing     ] I:Real time/ R:Reset or Power ON/  P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 1] [Driver adjustment, self-diagnosis parameter] 

r I Ｓ Ｐ F   None  0 – 9999 25

P106

Speed loop 
proportional 
gain /Low 
speed gain 
range   

Set speed loop proportional gain in low speed gain range. 
(For details, refer to [P101].) 

r I Ｓ Ｐ F 0.1msec 0 – 29999(2999.9msec) 200(20.0)

P107

Speed loop 
integral time 
constant/Low 
speed gain 
range

Set time constant of speed loop integral compensation in low speed gain 
range. (For details, refer to [P102].)   

r I Ｓ Ｐ F μsec -999 – 999    0

P108

Speed loop 
derivative time 
constant/Low 
speed gain 
range

Set time constant of speed loop derivative compensation in low speed gain 
range. (For details, refer to [P103].) 

r I Ｓ Ｐ F 0.1％ -1000(-100.0%)–1000(100.0%)      0

P109

Speed loop 
proportional 
gain division 
ratio/ Low 
speed gain 
range

Set proportional compensation gain division ratio of two-degree-of-freedom 
PID speed control system of speed loop within low speed gain range. (For 
details, refer to [P104].)     

r I Ｓ Ｐ F None  0 – 9999 25

P111 

Speed loop 
proportional 
gain /GSEL 
signal ON 

Set speed loop proportional gain when GSEL signal is ON. 
(For details, refer to [P101].) 

r I Ｓ Ｐ F 0.1msec 0 – 29999(2999.9msec) 200(20.0)

P112 

Speed loop 
integral time 
constant/ 
GSEL signal 
ON

Set time constant of speed loop integral compensation when GSEL signal is 
ON. (For details, refer to [P102].) 

r I Ｓ Ｐ F μsec -999 – 999    0

P113 

Speed loop 
derivative time 
constant/GSE
L signal ON 

Set time constant of speed loop derivative compensation in low speed gain 
range. (For details, refer to [P103].) 

r I Ｓ Ｐ F 0.1％ -1000(-100.0%)–1000(100.0%)  000.0

P114 

Speed loop 
proportional 
gain division 
ratio/ GSEL 
signal ON 

Set proportional compensation gain division ratio of two-degree-of-freedom 
PID speed control system of speed loop within low speed gain range. (For 
details, refer to [P104].) 

 ※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing allowed 
 ※ Item description [Activating timing     ] I:Real time/ R:Reset or Power ON/  P:Power ON 
 ※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 1] [Driver adjustment, self-diagnosis parameter] 

r I Ｓ Ｐ F   None 0–999 0

P116 
Stopped 
differential 
coefficient 

Set the differential coefficient corresponding to the vibrations during stop. 
It becomes 5 when 0 is set. 
Normally set [0]. 
However, adjust as follows in the following conditions. 
・When the load inertia is great, the friction during stop is great and the 
vibrations during stop are not suppressed even by adjusting P117, then they 
can be suppressed by setting this coefficient within the range of 6 to 30. 
・When there is almost no friction and some sound is heard while stopping, 
then that sound can be controlled by setting this coefficient within the range of 
1 to 4. 
r I Ｓ Ｐ F 0.1msec 0–999(99.9msec) 0

P117 
Stopped 
filter time 
constant 

Set the filter time constant corresponding to the vibrations during stop. 
It will be 0.1msec when 0 is set. 
Normally set [0]. 
However, adjust as follows in the following conditions. 
・When there are vibrations while stopping with greater load inertia, those can 
be suppressed by setting the constant within the range of 0.3 to 9.0. 
 I Ｓ Ｐ F % *1 0 – 799 0

P118 
Speed loop 
integral
torque limit 

Set output torque limit value of speed loop Integral compensation. 
The output torque is clamped to the peak torque when the setting exceeds the 
peak torque of the motor. 
When “0” is set, it is limited by the peak torque. 
r I Ｓ Ｐ F 0.1msec 0–10(1.0msec) 0

 
P119 

Stopped 
feedback
filter time 
constant 

Set the feedback filter time constant corresponding to the vibrations during 
stop.
It will be 0.2msec when 0 is set. 
Normally set [0]. 
The vibrations during stop are reduced when greater value is set. 
However, if the value is too large, overshoot occurs while stopping. 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating timing     ] I:Real time/ R:Reset or Power ON/  P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
*1: Torque value and actual value are set assuming the rated torque to be 100%. 
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Parameter
name

Function details 
[Group 1] [Driver adjustment, self-diagnosis parameter] 

r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit）    1000

P120

Torque 
command
filter
frequency

Set filter (low pass) frequency of torque command. 
If high frequency resonance occurs in combination with some machine 
system, fix it by inserting torque command filter. If a smaller value is set, servo 
perfomance gets worse. 
When resonance has low frequency, set this setting larger, to prevent 
resonance notch filter. 
If [0] is set, the filter is disabled. 
r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit）      0

P121
Notch filter 
center
frequency 1 

If resonance occurs in combination with some machine system, set resonance 
frequency to prevent the resonance. 
Set notch filter by combining notch filter center frequency and notch filter band 
width. 
If [0] is set, the Notch filter 1 is disabled. 
r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit）      0

P122 Notch filter 
band width 1 Set band width of Notch filter 1. If [0] is set, the Notch filter 1 is disabled. 

r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit）      0
P123

Notch filter 
center
frequency 2 

If resonance occurs in combination with some machine system, set resonance 
frequency to prevent the resonance. (For details, refer to [P121].) 
r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit）      0P124 Notch filter 

band width 2 Set band width of Notch filter 2. If [0] is set, the Notch filter 2 is disabled. 
r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit）      0

P125
Notch filter 
center
frequency 3 

If resonance occurs in combination with some machine system, set resonance 
frequency to prevent the resonance. (For details, refer to [P121].) 
r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit）     0

P126 Notch filter 
band width 3 Set band width of Notch filter 3. If [0] is set, the Notch filter 3 is disabled. 

r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit） 0
P127

Notch filter 
center
frequency 4 

If resonance occurs in combination with some machine system, set resonance 
frequency to prevent the resonance. (For details, refer to [P121].) 
r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit）     0P128 Notch filter 

band width 4 Set band width of Notch filter 4. If [0] is set, the Notch filter 4 is disabled. 
r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit） 0

P129
Notch filter 
center
frequency 5 

If resonance occurs in combination with some machine system, set resonance 
frequency to prevent the resonance. (For details, refer to [P121].) 
r I Ｓ Ｐ F Hz 0 – 4999 （1Hz Unit）      0P130 Notch filter 

band width 5 Set band width of Notch filter 5. If [0] is set, the Notch filter 5 is disabled. 
 ※Item description [Edit type] Blank column:Real time editing not allowed/ r:Real time editing allowed 
 ※Item description [Activating time]I:Real time/ R:Reset or Power ON/ P:Power ON 
 ※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 1] [Driver adjustment, self-diagnosis parameter] 

r I Ｓ Ｐ F msec 0–999(999msec) 0

P131
Low speed 
gain change 
delay time 

Set the delay time after low speed detection (parameter P100) till the change 
to low speed gain. 
Normally set [0]. 
When the operation becomes unstable while changing from normal gain to low 
speed gain due to different settings of normal gain and low speed gain, set the 
time till when the low speed status is stable. 
   F  0 – 100 0P132 Only for 

maker Set [0]. 
 ※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing allowed 
 ※ Item description [Activating timing     ] I:Real time/ R:Reset or Power ON/  P:Power ON 
 ※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 1] [Driver adjustment, self-diagnosis parameter] 

 I  F None 0 - 2100 0030

P150

Select auto 
tuning
operation 
specification
s

Select operation specification of auto tuning of self-diagnosis. 
[Set numeric value details] 
As given below, setting of every specification item is allocated to each digit. 

    3rd - 1st digits: Set motor operation speed as percentage of 
applicable maximum speed.  (This example is 30%) 

     When [100] is set, motor rotates at the applicable maximum speed.
     When more than [100] is set, motor rotates at the applicable 

maximum speed assuming the setting as [100]. 
     4th digit: Select motor operation direction. (This example is both 

directions)
      0: Both directions, 1: Only forward direction, 2:Only reverse direction
※For details, please refer to [7-4 Auto Tuning]. 
 I Ｓ Ｐ F 10－6 kg･m2 0-99999999  0

P151 Inertia 

Set load inertia (including motor rotor inertia). 
When auto tuning normally ends, the load inertia identified through auto tuning 
is set to this parameter. 
According to this set value and P152 set value, tuning level adjustment is 
possible.
Or, when auto tuning cannot be executed, tuning level adjustment is possible 
by setting the theoretical figure to this parameter. 
※For details, please refer to [7-4 Auto Tuning]. 

 I Ｓ Ｐ F 
10－6

N・m/
(rad/sec)

0-99999999  0

P152 Viscous 
friction

Set load viscous friction (including motor rotor viscous friction). 
When auto tuning normally ends, the load viscous friction identified through 
auto tuning is set to this parameter. 
According to this set value and P151 set value, tuning level adjustment is 
possible.
Or, when auto tuning cannot be executed, tuning level adjustment is possible 
by setting the theoretical figure to this parameter. 
※For details, please refer to [7-4 Auto Tuning]. 
 I Ｓ Ｐ F 10－6 kg･m2 0-99999999  0

P153
Inertia
/GSEL signal 
ON

Set load inertia during GSEL signal ON (including motor rotor inertia). 
(For details, refer to [P151]. In that case, read the description of "tuning" as 
"tuning during GSEL signal ON".) 

 ※Item description [Edit type] Blank column:Real time editing not allowed/ r:Real time editing allowed 
 ※Item description [Activating timing] I:Real time/ R:Reset or Power ON/ P:Power ON 
 ※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 

０ ０３０
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Parameter
name

Function details 
[Group 1] [Driver adjustment, self-diagnosis parameter] 

 I Ｓ Ｐ A 
10－6

N･m/
(rad/sec)

0-99999999  0

P154

Viscous
friction
/GSEL signal 
ON

Set viscous friction when GSEL signal is ON (including motor rotor viscous 
friction). This parameter is for tuning when GSEL signal is ON.  
(For details, refer to [P152]. In that case, read the description of "tuning" as 
"tuning during GSEL signal ON".) 

 ※Item description [Edit type] Blank column:Real time editing not allowed/ r:Real time editing allowed 
 ※Item description [Activating timing] I:Real time/ R:Reset or Power ON/ P:Power ON 
 ※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 1] [Driver adjustment, self-diagnosis parameter] 

 I  F None 0 - 2999 5

P155

Select 
self-diagnosis 
test run 
specifications 

Select self-diagnosis test run specifications. 
[Set numeric value details] 
The setting for each specification item is allocated to each digit as shown 
below. 

    3rd - 1st digits: The stop time is set in 0.01sec unit. (0.05 sec is set in 
this example) 

     When [999] is set, the stop time is 9.99 sec at each positioning. 
     4th digit: Select motor operation direction. ("Both directions" is set in 

this example) 
0:Both directions，1:Forward direction only，2:Reverse direction 
only

※For details, refer to self-diagnosis items d002 and d003. 
 I  F Pulse *1 0-99999999  0

P156
Self-diagnosis 
test run 
positioning

Set the pulse quantity for positioning in test run for self-diagnosis. 
※For details, refer to self-diagnosis items d002 and d003. 

 I  F Pulse/sec
*1 1-99999999  100

P157 Self-diagnosis 
test run speed Set the operation speed for positioning in test run for self-diagnosis. 

※For details, refer to self-diagnosis items d002 and d003. 

 I  F Pulse/sec
*1 1-99999999  100

P158 Forced jog 
speed Set the forced jog speed in self-diagnosis. 

※For details, refer to self-diagnosis item d004. 
※Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing allowed 
※Item description [Activating timing] I:Real time/ R:Reset or Power ON/ P:Power ON 
※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
*1: [Pulse] of the setting unit is the pulse unit of pulse train command input. 

In other words, the motor operates at the same speed in case of 100 pulse/sec input by pulse train 
command and 100 pulse/sec input by this setting. 

 

０ ００５
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Parameter
name

Function details 
[Group 2] [NC adjustment parameter] 

r I    P F S－1 0000 - 9999    20

P200 Position loop 
gain

Set position loop gain for the time of operation in pulse train run mode. 
When a larger value is set, though response becomes faster, vibration may 
easily occur. 
If set value is [0], it becomes as follows. 
①It is operated by feed forward without executing the position loop control. 
②Deviation range signals (PNA, PNB) turn OFF. 
③Position deviation is fixed to "0". 
r I    P F S－1 0000 - 9999    20

P201 Servo lock 
gain

Set position loop gain when position deviation is within the range specified in 
[P202:Deviation range A]. When a larger value is set, though response 
becomes faster, vibration may easily occur. If set value is [0], it will be the 
same as the P200 gain. 

 I    P F Encoder
resolution 0 - 99999999    50

P202 Deviation
range A Set output range of PNA signal. 

PNA signal turns ON when the deviation is within this deviation range. 

 I    P F Encoder
resolution 0 - 99999999 1000P203 Deviation

range B Set output range of PNB signal. 
PNB signal turns ON when the deviation is within this deviation range. 

 I    P F Encoder
resolution 0 - 99999999 400000P204

Overflow
detection
pulse Set overflow detection value of position deviation. 

r I    P F μsec -999 - 999    0

P205

Position loop 
derivative    
time
constant 

Set derivative compensation time constant of position loop. 
Greater the value faster is the response, but if the value is too large, it may 
cause vibration (chatter vibration). 
Normally, set [0]. If set value is [0], derivative compensation is not conducted. 
When the set value is [-] (negative), it will be the first-order delay time 
constant.  

※Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing allowed 
※Item description [Activating timing] I:Real time/ R:Reset or Power ON/  P:Power ON 
※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 3] [Speed control command parameter] 

 I S F mV 1000(1.000V)-99999(99.99
9V) 10000(10V)

P300

Speed 
command
gain
(voltage)     

Caution:
Regardless 
to this 
setting DC 
voltage input 
range is ±
10V. 

Set full scale value of external speed command voltage (DC voltage). 
When set value command voltage is input, a motor rotates with maximum 
speed command. 
Though value more than [10000(10V)] can be input, max. input voltage is ±10V. 
Though motor regeneration can be conducted in the speed range more than  
[10000(10V)] but less than max. speed, power running cannot be done. 
Sample)
When set value is [50000(50V)] and applicable maximum speed is 3000rpm, 
motor power running rotation becomes as follows, provided 10V input of speed 
command voltage. 
3000 × 10V/ 50V＝600rpm. 
Speed command resolution reaches the maximum at 10V. When [6000(6V)] is 
set, speed command resolution is 6/10 of the value when [10000(10V)] is set. 

r I S F mV -9999(-9.999V) - 
9999(9.999V)       0

P301
Speed 
command
offset 

Set offset voltage value of external speed command (DC voltage). 
When external speed command voltage has offset, a motor slowly rotates due 
to this offset voltage. Set this parameter to stop motor rotation caused by offset 
voltage. 
This parameter is set in order to stop the motor due to offset voltage. 
If speed command voltage automatic offset adjustment of self-diagnosis is 
carried out in the speed 0 status of external speed command, this parameter 
sets the offset value to stop the motor in that external speed command status. 
 S S F rpm －9999 - 9999    0

P302
Speed 
command
value 1 

Set motor operation speed and command direction of internal speed command 
1 during speed control run. 
 S S F rpm －9999 - 9999    0

P303
Speed 
command
value 2 

Set motor operation speed and command direction of internal speed command 
2 during speed control run. 
 S S F rpm －9999 - 9999    0

P304
Speed 
command
value 3 

Set motor operation speed and command direction of internal speed command 
3 during speed control run. 
 S S F rpm －9999 - 9999    0

P305
Speed 
command
value 4 

Set motor operation speed and command direction of internal speed command 
4 during speed control run. 

※Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing allowed 
※Item description [Activating timing] I:Real time/ R:Reset or Power ON/  P:Power ON 

/S: Real time reflection when NRF signal (Command data reflection prohibition signal) is OFF. 
When it is ON, reflection takes place only when the power supply is ON. 
※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 3] [Speed control command parameter] 

 S S F rpm －9999 - 9999    0
P306

Speed 
command
value 5 

Set motor operation speed and command direction of internal speed command 
5 during speed control run. 
 S S F rpm －9999 - 9999    0

P307
Speed 
command
value 6 

Set motor operation speed and command direction of internal speed command 
6 during speed control run. 
 S S F rpm －9999 - 9999    0

P308
Speed 
command
value 7 

Set motor operation speed and command direction of internal speed command 
7 during speed control run. 
 R S F msec 0 - 9999    0

P309

Acceleration
time
(during 
speed
control)

Set acceleration time to reach applicable maximum speed from the time of 
motor stop in speed control run. 

 R S F msec 0 - 9999    0

P310

Deceleration  
time
(during 
speed
control)

Set deceleration time from applicable maximum speed to stop the motor in 
speed control run. 

※Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing allowed 
※Item description [Activating timing] I:Real time/ R:Reset or Power ON/  P:Power ON 

/S: Real time reflection when NRF signal (Command data reflection prohibition signal) is OFF. 
When it is ON, reflection takes place only when the power supply is ON. 
※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 4] [Zero return & positioning command parameter] 

 R    P F msec 0 - 9999 500
P400

Zero return 
acceleration
time

Set acceleration time from the time of motor stop till it reaches applicable 
maximum speed during zero return and jog operation.  
 R    P F msec 0 - 9999 500

P401
Zero return 
deceleration
time

Set deceleration time from applicable maximum speed to stop the motor, 
during zero return and jog operation. 

P402
Zero return 
method
selection

 R    P F None 0 - 4 0

Select zero return method. 
[Set numeric value details] 
 0:STD.HOME (Standard zero return) 
After Zero point deceleration. LS is detected, the position of positioning with 
marker detection is set as the zero point. 
When Zero return speed (P404) is 0, the position from where zero return starts 
is set as the zero point without executing the positioning. 
Refer to "8-4-2 Zero Return Run" [Standard zero return] for details. 
 1:LS LESS (No LS zero return) 
Without deceleration control by Zero point deceleration LS, the position of 
positioning with marker detection is set as the zero point. 
Refer to "8-4-2 Zero Return Run" [No LS zero return] for details. 
 2:ABS.HOME (Absolute encoder positioning zero return) 
It is positioned at a position set by P403. 
In case of incremental encoder, the positioning is possible within the range of 
1 rotation position. 
When Zero return speed (P404) is 0, the current position (C016) is set from 
the absolute encoder position without positioning. 
When Zero return speed (P404) is negative, the current position (C016) is set 
from the absolute encoder position without positioning and at the same time 
the pulse of current position data is output from A/B phase output pulse (EA, 
EB).
The pulse output speed at that time is as per the Zero return speed (P404).  
Refer to "8-4-2 Zero Return Run", [ABS encoder positioning], [ABS encoder 
current position setting], [ABS encoder current position setting and current 
position pulse output] for details. 

Continued on the next page 
 ※Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing allowed 
 ※Item description [Activating timing] I:Real time/ R:Reset or Power ON/  P:Power ON 
 ※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
*1: [Pulse] of the setting unit is the pulse unit of pulse train command input.  

In other words, the motor operates at the same speed in case of 100 pulse/sec input by pulse train 
command and 100 pulse/sec input by this setting.   
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Parameter
name

Function details 
[Group 4] [Zero return & positioning command parameter] 

P402
Zero return 
method
selection

Continued from the previous page 
3:MK.VLD (Encoder marker decision operation) 
When encoder marker is not decided, the motor operates at 15º angle with the 
speed and direction set by P404 to decide the encoder marker.  
When the indefinite encoder marker status is cancelled, the motor stops 
without executing any operations. 
Moreover, the over travel release operation is also executed irrespective of the 
indefinite encoder marker status. When the over travel release operation is 
executed, encoder marker is also decided along with it. 
※In over travel release operation, when the over travel signals (FOT, ROT) 
are ON, the motor operates in the direction to release over travel and stops 
due to over travel release. 
※Refer to P001 [Encoder type selection] for the indefinite encoder marker 
status. 
4:SHORT.HOME (Positioning zero return for 1 short turn) 
It is positioned at short distance position set by P403 within the range of 1 
rotation position. 
Set the data within the range of 1 rotation position in P403.  
Refer to "8-4-2 Zero Return Run" [ABS encoder positioning] for operation time 
chart.
 R    P F Encoder

position -999999999 - 999999999 0

P403 Zero marker 
selection

Set zero marker position. 
[Supplement of set numeric value] 

 When P402 is STD.HOME or LS LESS 
 -1:The position of the external marker is the marker position. 
0 to 131071: This setting value in the encoder 1 rotation position is the marker 
position.
Other than above: 0 in the encoder 1 rotation position is the marker position. 

When P402 is ABS.HOME or SHORT.HOME 
    It is positioned to this setting value in the encoder position. 

When P402 is MK.VLD, this parameter is invalid. 
 R    P F Pulse/sec

*1 -99999999 - 99999999  100

P404 Zero return 
speed

Set initial speed and operation direction during zero return operation. 
When this data is positive: Forward zero return, when this data is negative: 
Reverse zero return 
When Reverse command direction signal (RVS) is ON, zero return is executed 
in the direction reverse to the above mentioned direction. 
When P402 is ABS.HOME and 0 or less is set for this data, the setting of 
ABS.HOME of P402 Zero return method selection is applied.   

 ※Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing allowed 
 ※Item description [Activating timing] I:Real time/ R:Reset or Power ON/  P:Power ON 
 ※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
*1: [Pulse] of the setting unit is the pulse unit of pulse train command input.  

In other words, the motor operates at the same speed in case of 100 pulse/sec input by pulse train 
command and 100 pulse/sec input by this setting.   
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Parameter
name

Function details 
[Group 4] [Zero return & positioning command parameter] 

 R    P F Pulse/sec
*1 1-99999999  10

P405 Zero return 
creep speed 

Set creep speed in zero return operation after Zero point deceleration LS is 
detected.
Normally, set 1/100 or less of applicable maximum speed. In case of No LS 
zero return, a motor runs at this setting value from the beginning. 
 R    P F Pulse *1 0-99999999  100

P406
Zero point 
position
constant 

Set distance to start marker signal detection after Zero point deceleration LS is 
detected in zero return operation. 
Set longer value than min. distance to decelerate speed from Zero return 
speed to Zero return creep speed. 
Refer to [8-4-2 Zero Return Run] for details. 
[Caution] If this setting value is small and Zero return speed is high, a motor 
suddenly decelerates or stops. Therefore, set adequate value to decelerate a 
motor to creep speed. 
 R    P F Pulse *1 -99999999 - 99999999   100 

P407 Zero point 
set distance 

Set +α travel distance from marker position in zero return operation. This is 
used for fine adjustment of marker position and machine zero point position. 
[Supplement of set numeric value] 
◎When P402 is STD.HOME 

Positioning is executed toward the same direction as Zero return direction 
when a mark is [＋] or toward reverse direction when a mark is [－].
◎When P402 is LS LESS 

Positioning is executed toward the same direction as Zero return direction 
irrespective of the [＋] and [－] mark. 
◎When P402 is in ABS.HOME, SHORT.HOME, or MK.VLD  

The displacement according to this setting is not executed. 
When the setting value is equal to or smaller than distance to stop the motor 
from Zero return creep speed, over-shoot is executed after zero return is 
complete.
   Refer to "8-4-2 Zero Return Run" for details.  
 R    P F Pulse *1 -99999999 - 99999999 0

P408
Position data 
reference
point

Set the current value (C016) when the zero return is complete. 
When zero return is complete, the current position will be the position where 
the code of this setting is inverted. 
However, when the Zero return method selection P402 is specified as 
ABS.HOME and 0 or negative value is specified for Zero return speed (P404), 
this set value is not considered as the current position. 
Refer to "8-4-2 Zero Return Run" for details. 

 ※Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing allowed 
 ※Item description [Activating timing] I:Real time/ R:Reset or Power ON/  P:Power ON 
 ※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
*1: [Pulse] of the setting unit is the pulse unit of pulse train command input.  

In other words, the motor operates at the same speed in case of 100 pulse/sec input by pulse train 
command and 100 pulse/sec input by this setting.   
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Parameter
name

Function details 
[Group 4] [Zero return & positioning command parameter] 

 R    P F msec 0 - 9999    500

P409
Positioning
acceleration
time 1 

Set the acceleration time at the time of positioning where the positioning 
acceleration/deceleration time 1 is specified by the positioning type commands 
(P416 etc.). 
Set the time from when the motor is stopped till it reaches the applicable 
maximum speed. 
 R    P F msec 0 - 9999    500

P410
Positioning
deceleration
time 1 

Set the deceleration time at the time of positioning where the positioning 
acceleration/deceleration time 1 is specified by the positioning type commands 
(P416 etc.). 
Set the time from when the motor is stopped till it reaches the applicable 
maximum speed. 
 R    P F msec 0 - 9999    500

P411 
Positioning
acceleration
time 2 

Set the acceleration time at the time of positioning where the positioning 
acceleration/deceleration time 2 is specified by the positioning type commands 
(P416 etc.). 
Set the time from when the motor is stopped till it reaches the applicable 
maximum speed. 
 R    P F msec 0 - 9999    500

P412
Positioning
deceleration
time 2 

Set the deceleration time at the time of positioning where the positioning 
acceleration/deceleration time 2 is specified by the positioning type commands 
(P416 etc.). 
Set the time from when the motor is stopped till it reaches the applicable 
maximum speed. 
 S    P F Pulse/sec

*1 1-99999999    1
P413

Positioning
speed 1/Jog 
speed Set operation speed at the time of positioning where the positioning speed 1 is 

specified by the positioning type commands (P416 etc.). Also, this parameter 
will be the speed during jog operation.  
 S    P F Pulse/sec

*1 1-99999999    1
P414 Positioning

speed 2 Set operation speed at the time of positioning where the positioning speed 2 is 
specified by the positioning type commands (P416 etc.). 
 S    P F Pulse/sec

*1 1-99999999    1
P415 Positioning

speed 3 Set operation speed at the time of positioning where the positioning speed 3 is 
specified by the positioning type commands (P416 etc.). 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating timing] I:Real time/ R:Reset or Power ON/  P:Power ON 
/S: Real time reflection when NRF signal (Command data reflection prohibition signal) is OFF. 
When it is ON, reflection takes place only when the power supply is ON. 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
*1: [Pulse] of the setting unit is the pulse unit of pulse train command input.  

In other words, the motor operates at the same speed in case of 100 pulse/sec input by pulse 
train command and 100 pulse/sec input by this setting.   

*2: Generally, real time reflection takes place for P413-P429. However, when Command data 
reflection prohibition signal (NRF) is ON, reflection takes place only when the power supply is ON. 
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Parameter
name

Function details 
[Group 4] [Zero return & positioning command parameters] 

 S    Ｐ F  0-121 0

P416
Positioning
type
command 1 

Set the positioning type for when positioning command 1 is selected. 
[Set numeric value details] 
The setting of each type item is allocated to each digit as follows. 

1st digit: INC/ABS specification  
0:Relative position specification (INC) 
1:Absolute position specification (ABS) (Positioning for   
current position C016) 

2nd digit: Speed specification 
0: Positioning speed 1 (P413) 
1: Positioning speed 2 (P414) 
2: Positioning speed 3 (P415) 

3rd digit: Acceleration/deceleration time specification 
0: Positioning Acceleration/deceleration time 1 (P409 to P410) 
1: Positioning Acceleration/deceleration time 2 (P411 to P412) 

 S    Ｐ F Pulse *1 -99999999 - 99999999 0
P417

Positioning
position
command 1 Set the position of positioning for when positioning command 1 is selected. 

 S    Ｐ F  0-121 0
P418

Positioning
type
command 2 

Set the positioning type for when positioning command 2 is selected. 
Make settings as described in P416. 
 S    Ｐ F Pulse *1 -99999999 - 99999999 0

P419
Positioning
position
command 2 Set the position of positioning for when positioning command 2 is selected. 

 S    Ｐ F  0-121 0
P420

Positioning
type
command 3 

Set the positioning type for when positioning command 3 is selected. 
Make settings as described in P416. 
 S    Ｐ F Pulse *1 -99999999 - 99999999 0

P421
Positioning
position
command 3 Set the position of positioning for when positioning command 3 is selected. 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
/S: Real time reflection when NRF signal (Command data reflection prohibition signal) is OFF. 
When it is ON, reflection takes place only when the power supply is ON. 

※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
*1: [Pulse] of the setting unit is the pulse unit of pulse train command input.  

In other words, the motor operates at the same speed in case of 100 pulse/sec input by pulse 
train command and 100 pulse/sec input by this setting.   

１ １ ０
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Parameter
name

Function details 
[Group 4] [Zero return & positioning command parameters] 

 S    Ｐ F  0-121 0
P422

Positioning
type
command 4 

Set the positioning type for when positioning command 4 is selected. Make 
settings as described in P416. 
 S    Ｐ F Pulse *1   -99999999 - 99999999 0

P423
Positioning
position
command 4 Set the position of positioning for when positioning command 4 is selected. 

 S    Ｐ F  0-121 0
P424

Positioning
type
command 5 

Set the positioning type for positioning command 5 is selected. Make settings 
as described in P416. 
 S    Ｐ F Pulse *1   -99999999 - 99999999 0

P425
Positioning
position
command 5 Set the position of positioning for when positioning command 5 is selected. 

 S    Ｐ F  0-121 0
P426

Positioning
type
command 6 

Set the positioning type for when positioning command 6 is selected. Make 
settings as described in P416. 
 S    Ｐ F Pulse *1   -99999999 - 99999999 0

P427
Positioning
position
command 6 Set the position of positioning for positioning command 6 is selected. 

 S    Ｐ F  0-121 0
P428

Positioning
type
command 7 

Set the positioning type for when positioning command 7 is selected. Make 
settings as described in P416. 
 S    Ｐ F Pulse *1   -99999999 - 99999999 0

P429
Positioning
position
command 7 Set the position of positioning for when positioning command 7 is selected. 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
/S: Real time reflection when NRF signal (Command data reflection prohibition signal) is OFF. 
When it is ON, reflection takes place only when the power supply is ON. 

※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
*1: [Pulse] of the setting unit is the pulse unit of pulse train command input.  

In other words, the motor operates at the same speed in case of 100 pulse/sec input by pulse 
train command and 100 pulse/sec input by this setting.   
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Parameter
name

Function details 
[Group 5] [Communication parameter] 

 R Ｓ Ｐ F None 0 - 4211 1110

P500
Select 
communication 
specifications 

Select the specifications of serial communication. 
[Set numeric value details] 
The setting of each specification item is allocated to each digit as follows. 

1st digit: Select function. (Little endian in this example) 
  0:In case of 32-bit data, lower to higher order data (Little endian)

1:In case of 32-bit data, higher to lower order data (Big endian) 
2nd digit: Data length (8 bits in this example) 

            0:7 bits, 1:8 bits 
3rd digit: Parity (odd number in this example) 

            0:None, 1:Odd number, 2:Even number 
4th digit: Baud rate (19.2K in this example) 
 0:9.6K, 1:19.2K, 2:38.4K, 3:57.6K, 4:115.2K 

 R Ｓ Ｐ F None 0 - 16       1 
P501 Communication 

ID Set ID No. (office code) when a daisy chain connection is used in serial 
communication. (When only 1 unit is connected, set [1].) 

※Item description [Edit type] Blank column:Real time editing not allowed/ r:Real time editing allowed 
※Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 6] [Pulse train input parameter] 

 R    Ｐ F None 00 - 41 00

P600
Select pulse 
train
command

Select the specifications of pulse train command input. 
[Set numeric value details] 
The setting of each specification item is allocated to each digit as follows. 

1st digit: Select pulse train command phase sequence. (Forward in 
this example) 

0:Forward. Operates in forward direction by Forward or B phase 
ahead pulse train command. 
1:Reverse. Operates in reverse direction by Forward or B 

phase ahead pulse train command. 
2nd digit: Select pulse train command type. (x1 in this example) 
 0:x1(1 time with 90°phase difference pulse) 

            1:x2(2 times with 90°phase difference pulse) 
            2:x4(4 times with 90°phase difference pulse) 
            3:F/R PULSE(Directional pulse) 
            4:P+F/R(Directional signal + transmitting pulse) 
 I    Ｐ F None 1 - 131072   1

P601

Pulse train 
command
ratio
numerator

Set the operation volume in encoder resolution unit for one pluse of pulse train 
command input in combination with P602. 

[Pulse train command ratio setting method] 
 [P601] ＝ Encoder 1-rotation resolution 
 [P602] ＝ No. of pulses for pulse train command for 1 motor rotation 

Setting example: 
Requirements 
 Encoder 1-rotation resolution: 131072 resolution 
  No. of pulses for pulse train command for 1 motor rotation: 10000 pulses 
Setting value 
  [P601] ＝ 131072 
 [P602] ＝ 10000 
 I    Ｐ F None 1 - 131072   1

P602

Pulse train 
command
ratio
denominator 

Set the operation volume in encoder resolution unit for one pluse of pulse train 
command input in combination with P601. 
For details, refer to P601. 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 6] [Pulse train input parameter] 

r I    Ｐ F 0.1% 0 - 1200(120.0%) 800(80.0)

P603
Pulse train 
feed forward 
ratio

Set feed forward ratio to a speed command in pulse train operation. When a 
large value is set, compliance becomes better, but in some cases due to mis- 
matching with a machine system, vibration may occur. In the case, lower the 
set value a little and give some deviation to get stable motion. If set value is 
[0], feed forward control is not conducted. 
r I    Ｐ F 0.1% 0 - 1000(100.0%) 10(1.0)

P604
Pulse train 
feed forward 
shift ratio 

Feed forward amount in pulse train operation is decreased. 
Feed forward amount ＝ Input pulse speed － (applicable maximum speed 
× set value(％))
But if the sign changes against input pulse speed in the above expression, it is 
clamped at [0]. 
r I    Ｐ F μsec -999 - 999    0

P605

Pulse train 
feed forward 
derivative
time
constant 

Set derivative compensation time constant to adjust response of feed forward 
control in pulse train operation.   
When a small value is set, response becomes faster. However, if the value is 
too small, vibration (chatter vibration) may easily occur. 
Normally, set [0]. If set value is [0], derivative compensation is not conducted. 
When setting is [-] ie (negative), it becomes the first-order delay time constant.
r I    Ｐ F 0.1msec 0 - 9999(999.9msec)      0

P606

Pulse train 
delay  
compensation 
time 

Set compensation time of control delay in pulse train operation. 
While operating positioning as per pulse train, set [0]. 
While performing synchronous operations as per pulse train, set it as per the 
computation formula given below. 
Set value＝[P607 set value]*10/2＋3
Normally, when synchronous operations are performed, set 
[P603]=100%,[P604]=0%. 
 R    Ｐ F msec 0 - 100      0

P607
Pulse train 
averaging 
filter time 

Set averaging filter time to commands in pulse train operation. Actual motion is 
conducted by pulse train command as follows. 
◎ In step response 

Linear acceleration/deceleration by this time   
◎ In linear acceleration/deceleration.  

S shape acceleration/deceleration by setting time plus this time 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Parameter
name

Function details 
[Group 6] [Pulse train input parameter] 

r I    Ｐ F 0.1% -1000(-100.0%) - 2000(200.0%)       0 

P608
Pulse train 
inertia feed 
forward ratio 

Set the feed forward ratio related to load inertia (parameter P151 or P153) in 
pulse train operation. 
When it is set to 100%, compliance becomes better, but in some cases due to 
mismatching with a machine system, vibration may occur. 
Normally, set [0]. When set value is [0], feed forward control is not performed. 
r I    Ｐ F 0.1% -1000(-100.0%) - 2000(200.0%)       0 

P609

Pulse train  
viscous
friction feed 
forward ratio 

Set the feed forward ratio related to load inertia (parameter P151 or P153) in 
pulse train operation. 
When it is set to 100%, compliance becomes better, but in some cases due to 
mismatching with a machine system, vibration may occur. 
Normally, set [0]. When set value is [0], feed forward control is not performed. 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 

 
 



- 6-39 - 

Supported
run mode 

Sp
ee

d 
P

ul
se

 tr
ai

n 

E
di

t t
yp

e 
A

ct
iv

at
in

g 
tim

in
g 

Ｓ Ｐ

Le
ve

l

Setting
unit Setting range 

Factory
setting
(Initial
value)

P
ar

am
et

er
 N

o.
 

Parameter
name

Function details 
[Group 7] [I/O signal parameter] 

 P Ｓ Ｐ F None 00000000 - 99999999 05030201

P700
Control input 
signal
allocation 1 

Allocate external input signals DI1-DI4 as control input signals. 
In this allocation setting, each signal is indicated separately with 2 digits as 
shown to this 2-digit section, allocation number is set in accordance with 
[control input signal allocation list] (refer to the next page). 

Sample)
  05  03  02  01 
         2nd - 1st digits:DI1: Allocated to DR signal 
         4th - 3rd digits:DI2: Allocated to SON signal 
          6th - 5th digits:DI3: Allocated to TL signal 
          8th - 7th digits:DI4: Allocated to RST signal 
 P Ｓ Ｐ F None 00000000 - 99999999 08070604

P701
Control input 
signal
allocation 2 

Allocate external input signals DI5-DI8 as control input signals. 
In this allocation setting, each signal is indicated separately with 2 digits as 
shown to this 2-digit section, allocation number is set in accordance with 
[control input signal allocation list] (refer to the next page). 

Sample)
  08  07  06  04 
         2nd - 1st digits:DI5: Allocated to GSEL signal 
          4th - 3rd digits:DI6: Allocated to MD signal 
          6th - 5th digits:DI7: Allocated to CIH signal 
          8th - 7th digits:DI8: Allocated to RVS signal 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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 [Control input signal allocation list]
Allocation 

No. Code Signal name Allocation 
No. Code Signal name 

00 ---- Disabled 25 FJ Forward jog     
01 DR Start 26 RJ Reverse jog     
02 SON Servo On 27  Reserved 
03 TL Torque limit 28  Reserved 
04 GSEL Speed gain selection 29  Reserved 
05 RST Reset 30  Reserved 
06 MD Mode selection 31  Reserved 
07 CIH Command pulse input 

prohibition 32  Reserved 

08 RVS Reverse command direction 33  Reserved 
09 SS1 Command selection 1 34  Reserved 
10 SS2 Command selection 2 35  Reserved 
11 SS3 Command selection 3 36  Reserved 
12 EMG Emergency stop 37  Reserved 
13 FOT Forward over travel 38  Reserved 
14 ROT Reverse over travel 39  Reserved 

15 NRF Command data reflection 
prohibition 40  Reserved 

16  Reserved 41  Reserved 
17 ZST Internal pulse start  42  Reserved 
18 ZLS Zero LS 43  Reserved 
19 ZMK Zero marker 44  Reserved 
20  Reserved 45  Reserved 

21 APRQ Current position data 
request 46  Reserved 

22 ALRQ Alarm code request 47  Reserved 
23 ABRQ ABS data request 48  Reserved 
24  Reserved 49  Reserved 

※1:In the setting where 50 is added to an allocation number in the above table, the signal 
corresponding to that allocation number becomes a negative logic input signal. 
※2: When the same signal is allocated to two or more input signals (DI1-DI8), the signal will not be 
normally input. 
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Parameter
name

Function details 
[Group 7] [I/O signal parameter] 

 P S  P F None 00000000 - 99999999 04035201

P702
Control
output signal 
allocation 1 

Allocate external output signals DO1-DO4 as control output signal. 
In this allocation setting, each signal is indicated separately with 2 digits as 
shown to this 2-digit section, allocation number is set in accordance with 
[control output signal allocation list] (refer to the next page). 

04 03 52 01
       2nd - 1st digits:DO1: Allocated to RDY signal 
        4th - 3rd digits:DO2: Allocated to ALM signal (negative logic)
        6th - 5th digits:DO3: Allocated to PNA signal 
        8th - 7th digits:DO4: Allocated to PNB signal 

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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 [Control output signal allocation list] 
Allocation 

No. Code Signal name Allocation 
No. Code Signal name 

00 ---- Full-time off 25  Reserved 
01 RDY Ready 26  Reserved 
02 ALM Alarm 27  Reserved 
03 PNA Deviation range A 28  Reserved 
04 PNB Deviation range B 29  Reserved 
05 BRK Brake release 30  Reserved 
06 SZ Speed zero 31  Reserved 
07 OCEM Marker output  32  Reserved 
08 EMGO Under emergency stop 33  Reserved 
09 HCP Zero return completion  34  Reserved 
10  Reserved 35  Reserved 
11  Reserved 36  Reserved 
12  Reserved 37  Reserved 
13  Reserved 38  Reserved 
14  Reserved 39  Reserved 
15  Reserved 40  Reserved 
16  Reserved 41  Reserved 
17  Reserved 42  Reserved 
18  Reserved 43  Reserved 
19  Reserved 44  Reserved 
20  Reserved 45  Reserved 
21  Reserved 46  Reserved 
22  Reserved 47  Reserved 
23  Reserved 48  Reserved 
24  Reserved 49  Reserved 

   50  Full-time on 
※1:In the setting where 50 is added to an allocation number in the above table, the signal 

corresponding to that allocation number becomes a negative logic output signal. 
But, Marker output (OCEM) cannot be allocated to negative logic output. 

※2: When the same signal is allocated to two or more output signals (DO1-DO4), the signal will not 
be normally input. 
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Parameter
name

Function details 
[Group 7] [I/O signal parameter] 

 P S  P F None 00000000 - 22222222 00000000

P705
Control input 
signal status 
setting 1 

Set status of control input signals (whether to enable control input signals or fix 
them to ON or OFF). 
[Set numeric value details] 
In this setting, as shown in a sample below, status setting of each signal is 
allocated to each digit. 

1st digit:DR signal (Enable signal ON/OFF) 
2nd digit:SON signal (Enable signal ON/OFF) 
3rd digit:TL signal (Enable signal ON/OFF) 
4th digit:GSEL signal (Enable signal ON/OFF) 
5th digit:RST signal (Enable signal ON/OFF) 
6th digit:MD signal (Enable signal ON/OFF) 
7th digit:CIH signal (Enable signal ON/OFF) 
8th digit:RVS signal (Enable signal ON/OFF) 

The numeric values set to each digit are described below. 
0: Enable signal ON/OFF, 1:Fix the signal to OFF, 2:Fix the signal to ON,  
Other than 0-2: Enable signal ON/OFF  

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 

０ ０ ０ ０ ０ ０ ０0  0  0  0  0  0  0  0
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Parameter
name

Function details 
[Group 7] [I/O signal parameter] 

 P S  P F None 00000000 - 22222222 00000000

P706
Control input 
signal status 
setting 2 

Set status of control input signals (whether to enable control input signals or fix 
them to ON or OFF). 
[Set numeric value details] 
In this setting, as shown in a sample below, status setting of each signal is 
allocated to each digit. 

1st digit:SS1 signal (Enable signal ON/OFF) 
2nd digit:SS2 signal (Enable signal ON/OFF) 
3rd digit:SS3 signal (Enable signal ON/OFF) 
4th digit:EMG signal (Enable signal ON/OFF) 
5th digit:FOT signal (Enable signal ON/OFF) 
6th digit:ROT signal (Enable signal ON/OFF) 
7th digit:NRF signal (Enable signal ON/OFF) 
8th digit:Reserved 

The numeric values set to each digit are described below. 
0: Enable signal ON/OFF, 1:Fix the signal to OFF, 2:Fix the signal to ON,  
Other than 0-2: Enable signal ON/OFF  

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 

０ ０ ０ ０ ０ ０ ０0  0  0  0  0  0  0  0
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Parameter
name

Function details 
[Group 7] [I/O signal parameter] 

 P S  P F None 00000000 - 22222222 00000000

P707
Control input 
signal status 
setting 3 

Set status of control input signals (whether to enable control input signals or fix 
them to ON or OFF). 
[Set numeric value details] 
In this setting, as shown in a sample below, status setting of each signal is 
allocated to each digit. 

1st digit:ZST signal (Enable signal ON/OFF) 
2nd digit:ZLS signal (Enable signal ON/OFF) 
3rd digit:ZMK signal (Enable signal ON/OFF) 
4th digit:Reserved 
5th digit:APRQ signal (Enable signal ON/OFF) 
6th digit:ALRQ signal (Enable signal ON/OFF) 
7th digit:ABRQ signal (Enable signal ON/OFF) 
8th digit:CRQ signal (Enable signal ON/OFF) 

The numeric values set to each digit are described below. 
0: Enable signal ON/OFF, 1:Fix the signal to OFF, 2:Fix the signal to ON,  
Other than 0-2: Enable signal ON/OFF  
 P S  P F None 00000000 - 22222222 00000000

P708
Control input 
signal status 
setting 4 

Set status of control input signals (whether to enable control input signals or fix 
them to ON or OFF). 
[Set numeric value details] 
In this setting, as shown in a sample below, status setting of each signal is 
allocated to each digit. 

1st digit:FJ signal (Enable signal ON/OFF) 
2nd digit:RJ signal (Enable signal ON/OFF) 
3rd digit:Reserved 
4th digit:Reserved 
5th digit:Reserved 
6th digit:Reserved 
7th digit:Reserved 
8th digit:Reserved 

The numeric values set to each digit are described below. 
0: Enable signal ON/OFF, 1:Fix the signal to OFF, 2:Fix the signal to ON,  
Other than 0-2: Enable signal ON/OFF  

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 

０ ０ ０ ０ ０ ０ ０ ０

０ ０ ０ ０ ０ ０ ０ ０0  0  0  0  0  0  0  0

0  0  0  0  0  0  0  0
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Parameter
name

Function details 
[Group 7] [I/O signal parameter] 

 R S     P F None 00 - 11 00

P710

Control input 
signal
specification
selection 1 

Select specification of control input signal. 
[Set numeric value details] 

As given below, the setting of each specification item is allocated to each digit.

1st digit: Select deviation clear valid/invalid when SON signal is OFF. 
(This example is for deviation clear valid.) 

0:Deviation clear valid， 1:Deviation clear invalid 
2nd digit: Select stop method when EMG signal is OFF. (This 
example is of motor power OFF) 

0:Motor power OFF 
1:Brake stop 
Brake stop method is set with [P715] and [P716]. 

 R S P F msec 0 - 9999     0

P715

Deceleration 
time at 
emergency 
stop

Set motor deceleration time when brake stop is selected with [P710]. 
When set value is [0], the motor suddenly stops with max. torque (torque limit 
value). When motor power OFF is selected with [P710], this parameter is 
invalid.
 I S  P F msec 0 - 9999     0

P716

Servo OFF 
delay time 
after 
emergency 
stop

Set time from motor stop to Servo OFF (torque free) when brake stop is 
selected with [P710]. When set value is [0], the motor stops and at the same 
time becomes servo OFF (torque free).  
When motor power OFF is selected with [P710], this parameter is invalid. 
 I S P F rpm 0 - 9999    10

P717 Speed zero 
range Set output range of Speed zero signal (SZ). 

SZ signal turns ON when the speed is lower than this value. 
 I S  P F msec 0 - 999     0

P718 Brake output 
delay time 

Set delay time from the time the motor enters the torque free status when an 
alarm, emergency stop, Servo OFF or reset occurs until the time BRK signal 
(Brake release signal) is OFF.  

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 

 
 
 

０ ０0  0
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Parameter
name

Function details 
[Group 7] [I/O signal parameter] 

 R S  P F None 0 - 2 0

P719

Dynamic
brake
specification
selection

Select specification of dynamic brake. 
[Set numeric value details] 
 0:INVALID (No connection) 
Dynamic brake operation is not conducted. 
 1: DMB (Dynamic brake operates) 
Normal dynamic brake operation is conducted. 
 2: DMB OFF (Operation invalid)  
After power is turned ON, dynamic brake is ON till primary servo ON and from 
then onward it becomes always OFF. 
 R S  P F msec 0 - 10    0

P720

Servo ON 
delay time at  
dynamic
brake

Set time to release the brake after confirming motor stop status by dynamic 
brake.

[Dynamic brake operation] 
①This function is set with [P719: Dynamic brake specification selection]. 
②Dynamic brake is enabled in Servo OFF status when a motor is running, and disabled when 
the time specified in [P720: Servo ON delay time at dynamic brake] passes after confirming 
motor stop. 
③This brake is an emergency brake for emergency stop. In motor stop status, this brake does 
not work. 

 ●Basic operation of dynamic brake (when the motor runs and torque free alarm 
occurs)

  Motor operation  

   ALM signal 

   SON status 

   Dynamic brake operation  

                      P720

P719
P720

※ Item description [Edit type] Blank column:Real time editing not allowed/r:Real time editing 
allowed

※ Item description [Activating time] I:Real time/ R:Reset or Power ON/ P:Power ON 
※ Item description [Level] S:Setting is required./ F:Run can be done by initial value. 
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Chapter 7 Self-diagnosis 
 

7-1 Self-diagnosis Mode 
 

This device has the self-diagnosis function as a check function for auto tuning, external I/O 
signals, and the internal circuit. 
In self-diagnosis mode, the normal run mode operation cannot be done. 
After the self-diagnosis is executed, the normal run mode operations become possible by turning 
on the power supply again. 
 
There are following 2 types of self-diagnosis operation mode. 

 
① Self-diagnosis 

The self-diagnosis for auto tuning, external wiring of the device, or the device failure 
confirmation is carried out. 

② Self-diagnosis for manufacturer 
This self-diagnosis is exclusively for delivery control for the manufacturer. 
Do not execute it unless there are such instructions from the manufacturer.  
 

                             Prohibition 
 
①Do not execute the self-diagnosis for the manufacturer.  

When the self-diagnosis for manufacturer is carried out improperly, the motor may be damaged, run 
out of control, or burn out. It may also cause damage to the device or burn-out of the device. 
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7-2 Executing Procedure of Self-diagnosis Mode  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Alarm generation display 

Press‘ ’ and ENT 
at the same time 
for 1.5 seconds 
during item display

Self-diagnosis mode 

Alarm
generation 

Status display 0 mode item display 
 

C000 

Press ‘ ’ and ENT at the same time for 1.5 seconds 
when status display 0 mode item is displayed. 
 

d000 Blinking 
display 

Press ENT 
for 1.5 seconds 

d000 

Self-diagnosis mode for 
manufacturer

 
dd00 

AL.12 Blinking
display
 

This display returns to the status 
before this alarm is displayed by 
pressing any key.  

Prohibition 
Do not execute this 
mode.  

C015 
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7-3 Self-diagnosis Items  
Items displayed in self-diagnosis mode are as follows. 

Item display Display 
order Name 

Details 

d000 

1 

Auto tuning
The speed control gain is adjusted by measuring the motor load. 
Execution operation: Item display→Press ENT→’run’ blinking→
Press ENT for 1.5 seconds→ Motor operation→Result display 
Forced termination: Press ENT 
Result display: run= Measurement in process/End= Normal 
termination / Er1: Measurement 0, 
Er2: Outside the scope of integration, Er3: Data error, Er9: 
Suspend (Alarm, RST, EMG, OT) 
Refer to the “Auto Tuning” section for details.  

d001 
2 Auto tuning 

for GSEL

Auto tuning is carried out by using the gain and other parameters 
(when GSEL signal is turned on). 
Details are same as that of d000 “Auto tuning”. 

d002 

3 

Test run
Repeats positioning the specified quantity. 
Execution operation: Item display→Press ENT→’run’ blinking→
Press ENT for 1.5 seconds→ Motor operation and result display 
Forced termination method: Press ENT 
Result display: run=Operation in progress/Er9=Suspend (Alarm, 
RST, EMG) 
Operation specifications: Run specifications (Select Stop time, two 
way/one way operation)=P155, 
Positioning quantity=P156, Speed=P157, 
Acceleration/deceleration time=P409&P410 
Supplement) Stop time is the time after the deviation completion 
signal (PNA or PNB) is turned on.  

d003 
4 Test run for 

GSEL

Test run is carried out by using the gain and other parameters 
(when GSEL signal is turned on). 
Details are same as that of d002 “Test run”. 

d004 

5 

Forced jog
The motor operates by pressing ▲ and ▼.  
Execution operation: Item display→Press ENT→’run’ blinking→ 
Press ENT for 1.5 seconds→ Motor operates in forward direction 
by pressing ▲ or in reverse direction by pressing ▼ and the 
result is displayed. 
Result display: Operation revolutions of -9999 to 9999 rpm 
=Normal operation in progress/ 
Er9=Suspend (Alarm, RST, EMG,OT) 
Operation specifications: Speed=P158, Acceleration/deceleration 
time=P400&P401 

d005 

6 

Forced zero return 

The zero return operation is carried out.  
Execution operation: Item display→Press ENT→’run’ blinking→
Press ENT for 1.5 seconds→Motor operation and Result display 
Forced termination method: Press ENT 
Result display: run=Operation in progress/End=Normal 
termination 
/Er9=Suspend (Alarm, RST, EMG, OT) 
Operation specification: Same as normal zero return operation. 
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Item display Display 

order Name 
Details 

d006 

7 

Speed command 
voltage automatic offset 

adjustment

The offset of analog speed command is automatically adjusted by 
setting the analog speed command to 0V. 
Adjusted value is reflected in P301. 
Execution operation: Item display→Press ENT →’run’ blinking→
Press ENT for 1.5 seconds→Result display 
Result display: run= Measurement in process/End= Normal 
termination/Er1=Out of adjustment range 

 Returns to the self-diagnosis item display by pressing ENT after self-diagnosis is completed (result 
display status). 
Moreover, even when the self-diagnosis is in process, it can be cancelled by pressing ENT and it 
returns to the self-diagnosis item display.  
 The self-diagnosis carried out by the motor is stopped by generating the alarm or using the RST, 
EMG, or OT signal.  
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Item display Display 

order Name 
Details 

d100 

8 RAM check
RAM check is carried out. 
Execution operation: Item display→Press ENT →Result display 
Result display: run=Checking in progress/End=Normal 
termination/Er1 to Er3=RAM error 

d101 
9 Input signal check

LED corresponding to input signals DI1 to DI8 is displayed. 
Execution operation: Item display→Press ENT →Result display 
Result display: Same as the signal display of status display C100.

d102 

10 

Control output signal 
check

One of the DO1 to DO4 and DBK (dynamic brake) signals 
corresponding to the number is output forcibly by setting the 
number. 
Execution operation: Item display→Press ENT→’0’ blinking 
display→Set the number corresponding to the signal to be output 
by pressing ▲ and ▼. 
Setting range: 0 to 4 Blinking 
0=DO1 to DO4 Signal OFF, 1=DO1 Signal ON, 2=DO2 Signal 
ON, 3=DO3 Signal ON, 4=DO4 Signal ON, 5=DBK Signal ON 
 
 
 
 
 
 
 
 
 
 

d103 

11 
Serial communication 

check

The Transmission / Receipt check is carried out by connecting the 
transmission signal and reception signal. 
Execution operation: Item display→Press ENT →Result display 
Result display: run=Checking in progress/End=Normal termination
/Er1=No reply, Er2=Reply data mismatch, Er3=Communication 
error 

d104 
12 U phase current FB 

display

U phase current feedback is displayed. 
Execution operation: Item display→Press ENT →Result display 
Result display:-2048 to 2047 (normal within the range of ±15.) 

d105 
13 V phase current FB 

display 

V phase current feedback is displayed. 
Execution operation: Item display→Press ENT→Result display 
Result display:-2048 to 2047 (normal within the range of ±15) 

H000 

14 

Initialization
All initialization processes are carried out by entering the specified 
code.  
Execution operation: Item display→Press ENT→Make settings in 
the same way as that of parameter input 
Input range: 0 to 9999 
   18=Parameter initialization，1118: Initialization of 

multi-rotation data of encoders 
 Returns to the self-diagnosis item display by pressing ENT after self-diagnosis is completed (result 
display status). 
Moreover, even when the self-diagnosis is in process, it can be cancelled by pressing ENT and it 
returns to the self-diagnosis item display.  

 
 
 

Caution  
When this operation is executed with the Brake release 
(BRK) signal allocated to one of DO1 to DO4 signals, the 
Brake release (BRK) signal is turned ON, releasing the 
brake. 
Be careful since this may cause machine to start operating. 
Specially, in case of vertical axis, the moving part may fall 
down due to gravitational force. 
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When the self-diagnosis is executed by the editor, the following item is displayed.  

 
Item display Display 

order Name 
Details 

d999 

1 

Self-diagnosis 
execution with editor 

Self-diagnosis execution with editor. 
This display disappears by pressing any operation key. However, 
normal run mode operations are not possible for the device 
because it is still in self-diagnostic mode. 
When self-diagnosis is executed with the editor, it is necessary to 
turn on the power supply again in order to return to the normal run 
mode, in the same way as in case of self-diagnosis executed on 
the operation panel. 

The underlined text is blinking.  
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7-4 Auto Tuning 
 

Auto tuning is the function that the device itself sets or supports adequate setting of servo control 
parameters for a machine (motor load). Auto tuning consists of 2 functions: [Auto tuning function] 
and [tuning level adjustment function].  
Auto tuning function sets servo control parameters in accordance with the actual machine action 
when a motor is rotated in auto tuning test run (internal run pattern operation).  
Tuning level adjustment function supports more adequate setting of servo control parameters for 
the machine by increasing or decreasing gain in accordance with machine characteristics 
measured by auto tuning function.  
And this device has change function of servo control parameters (selected with GSEL signal) and 
auto tuning at 2 kinds of motor load status can be used for the purpose.  

 
                              Caution
①When the auto tuning function is executed, a motor shaft rotates in accordance with the setting of 

parameter [P150], so confirm that a load machine stays in the movable range. 
②When auto tuning test run is in progress, it cannot be stopped (aborted) using the Start signal (DR) 

or Servo On signal (SON). 
It can be stopped (aborted) using Over travel signal (FOT/ROT), Reset signal (RST), or Emergency 
stop signal (EMG). 
③If a trouble as vibration, etc. occurs while executing the auto tuning function, stop the auto tuning 

immediately by pressing ENT key. In the case, a motor goes into torque free status and moves by 
its inertia.  
④In the cases below, auto tuning may not calculate gain correctly and oscillation or runaway could 

occur. In the case, set gain manually. 
(1) Unbalance in load is big. 
(2) Friction is large. 
(3) Load inertia fluctuates. 
(4) Rigidity of the load machine is low. 
(5) The load machine has play or backlash. 
(6) Load inertia is 3 times or less of motor inertia. 

 
                             Compulsion
①Auto tuning and tuning level adjustment functions calculate optimum speed loop gain based on 

measured load characteristics. 
If load changes due to fine adjustment, etc. of the load machine after execution of auto tuning 
function and tuning level adjustment function, be sure to execute auto tuning function again and 
measure load characteristics. 
②If auto tuning function is not executed again even though the load changed, oscillation or runaway of 

a load machine may occur. 
 
                             Prohibition  

①Do not conduct auto tuning of a motor which has a vertical shaft, etc. where external torque always 
loaded on the motor shaft. When self-diagnosis is selected for conducting auto tuning function, the 
motor becomes in torque free status and is driven by external torque. 
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7-4-1 Auto Tuning Execution Procedure 
  

Auto tuning execution procedure is as follows. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 [Fig. 7-1] Auto Tuning Execution Procedure 
 
 

※While auto tuning function is executed, 
only FOT, ROT, RST, and EMG are valid for 
input signals.  

Assemble this device, motor, and load machine.

Turn OFF FOT, ROT, RST, and EMG input signals. 

Self-diagnosis mode starts. 

Execute auto tuning function “d000” or “d001” 
and confirm that it ends normally. 

Power-on the device again. 

Tuning level adjustment mode “PP00” or 
“PP01” starts. 

Regulate the motor operations correctly and 
complete tuning level adjustment. 

Actually operate the motor and adjust the 
tuning level by observing the operations. 
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7-4-2 Auto Tuning Function 
 

Auto tuning function is operated by d000 and d001 of self-diagnosis mode. 
 
● d000 measures machine characteristics in auto tuning test run and sets adequate values to 

the following servo control parameters. 
Therefore, be sure to connect the motor with the load and execute d000. 

 
No. Parameter name Remarks 

P101 Speed loop gain Adequate value is set. 
P102 Speed loop integral time constant Adequate value is set. 

P106 Speed loop proportional gain/ Low speed gain 
range    Setting value same as P101 

P107 Speed loop integral time constant /Low speed 
gain range    Setting value same as P102 

P151 Inertia Load measurement value is set. 
P152 Viscous friction Load measurement value is set. 

 
● d001 measures the machine characteristics in auto tuning test run when GSEL signal is ON 

and sets adequate values to the following servo control parameters. 
Therefore, be sure to connect the motor with the load when GSEL signal is ON, and execute 
d001. 

  
No. Parameter name Remarks 

P111 Speed loop proportional gain/GSEL signal ON Adequate value is set. 

P112 Speed loop Integral time constant/GSEL 
signal ON Adequate value is set. 

P153 Inertia/GSEL signal ON Load measurement value is set. 
P154 Viscous friction/GSEL signal ON Load measurement value is set. 

  
When machine load or other load characteristics are changed, be sure to again measure load 
characteristics by auto tuning. 
Auto tuning function sets adequate gain when load inertia is in the range of 3 to 30 times of motor 
inertia. 
If load inertia exceeds 30 times of motor inertia, since gain setting is a little bit low, please confirm 
safety and then readjust it by tuning level adjustment function. 
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2) Auto tuning function execution procedure 

Operation for executing the auto tuning function is as follows. (d001 operation is the same) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 [Fig. 7-2] Auto Tuning Function Execution Procedure 
 

Select diagnosis item by pressing ▲ or ▼. 

Set and confirm P150 “Select auto tuning 
operation specifications”. 

“d000” display: Auto tuning 

“d000” display: In self-diagnosis mode 

“run” blinking: Display for confirming the 
start of auto tuning test run 

“run” display: Auto tuning test run in 
progress (motor is operating) 

“End” display: Correct parameters are set. 

“d000” display: Auto tuning completed 

Select self-diagnosis mode 

Press ENT

Press ENT for 1.5 seconds 

Waiting for operation 
completion

Press ENT  

“Er1 to Er9” display: Error occurred 
and the parameters are not set. 

Error occurrence 
Press ENT  

Press ENT  

Motor operates as shown in Fig.7-3. 
Please confirm that the load machine 
stays in the movable range. 

※In auto tuning test run, If a motor 
vibrates, execute auto tuning again. 
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3) Auto tuning operation specifications 
Auto tuning operation is set with P150 “Select auto tuning operation specifications”. 
 
P150 “Select auto tuning operation specifications” 
Select the operation specifications of auto tuning of self-diagnosis. 
[Set numeric value details] 
Setting of each specification item assigned to each digit is as follows. 
 
 

3rd to 1st digits: Set motor operation speed as percentage of applicable 
maximum speed. (30% for this example) 

       When “100” is set, the motor rotates at the applicable maximum speed. 
When more than “100” is set, the motor rotates at the applicable maximum 

speed assuming the setting as “100”. 
4th digit: Select the motor operation direction (Both directions in this 
example) 
0:Both directions, 1: Forward direction only，2: Reverse direction only 

 
Motor operation pattern during auto tuning test run is shown as follows. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[Fig. 7-3] Auto Tuning Test Run 

0  030 

 

 

Forward direction only 

Reverse direction only 

 

Both directions

No. of revolutions＝Applicable maximum speed Setting
 value of 3rd to 1st digits of P105/100 

Rotational 
speed No. of revolutions 

(Rotational speed)

3.5 seconds
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                             Caution
According to the value of parameter [P150], motor travel amount is determined as follows. 
Please surely confirm that the load machine stays in the movable range before executing auto tuning 
function. 
 (1) When 4th digit of [P150] is set as “Both directions” 

Motor shaft rotating amount ＝Applicable maximum speed  Setting value of 3rd to 1st digits of 
[P150]/100×0.005 
Sample) When the setting value of 3rd to 1st digits of [P150] is [30] and the applicable maximum 

speed is 3000rpm when the motor is rotating 
Motor shaft rotating amount ＝3000×30/100×0.005=4.5[turns] 
The motor runs about 4.5 turns in the forward direction and then about 4.5 turns in the 
reverse direction. 

 (2) When 4th digit of [P150] is set as “Forward direction only” or “Reverse direction only” 
Motor shaft rotating amount ＝Applicable maximum speed×3rd to 1st digit setting value of 
P150/100×0.040 
Sample)When the setting value of 3rd to 1st digits of [P150] is [30] and the applicable maximum 

speed is 3000rpm when the motor is rotating 
Motor shaft rotating amount ＝3000×30/100×0.040=36[turns] 
The motor runs about 36 turns in the forward or reverse direction. 

   (3) Reference sample 
Sample when setting value of 3rd to 1st digits of [P150] is “30” is shown as reference sample during 
motor rotation.  

Ｐ150 setting Rated 
speed Both directions Forward 

direction only 
Reverse 
direction only 

2000 3 turns in the forward 
and reverse directions 

24 turns in the 
forward direction

24 turns in the 
reverse direction 

3000 4.5 turns in the forward 
and reverse directions 

36 turns in the 
forward direction

36 turns in the 
reverse direction 

 

4000 6 turns in the forward 
and reverse directions 

48 turns in the 
forward direction

48 turns in the 
reverse direction 

 

 
 

4) Auto tuning error     
Errors during execution of the auto tuning function are as follows. 

 
Error No. Contents 

Er1 Measured data was 0. Confirm that the setting value of 3rd to 1st digits of [P150] is 
not [000] and execute auto tuning again. 

Er2 Speed loop integral time constant [P102] or [P112] is out of the range. 
Auto tuning cannot be executed. Set the parameter manually. 

Er3 Measured data was abnormal. Confirm if play, etc. does not exist in a load machine.
Er9 Either error occurrence, FOT, ROT, RST or EMG is the cause of the stop. 
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7-4-3 Tuning Level Adjustment Function 

  
Tuning level adjustment function is executed in tuning level adjustment mode of parameter editing 
main mode. 
As for tuning level adjustment mode, tuning level can be adjusted by setting the measurement 
values in Inertia (P151, P153) and Viscous friction (P152, P154), after executing auto tuning 
function. 
Also, the tuning level can be adjusted also by setting the actual load values in Inertia (P151, 
P153) and Viscous friction (P152, P154) by editing the parameters.  
Even after auto tuning function is executed, if load changes, execute auto tuning function again. 

 
                              Caution
① In the following cases, there is a possibility of the oscillation or runaway since normal tuning level 

adjustment is not possible. 
 When the load is changed after executing the auto tuning function 
 When the values set in Inertia (P151, P153) and Viscous friction (P152, P154) by editing the

parameters greatly differ from the actual load 
 
 

● Adequate values are set for the following servo control parameters according to the increased 
or decreased gain in tuning level adjustment mode [PP00]. 

 
No. Parameter name Remarks 

P101 Speed loop proportional gain        Adequate value is set. 
P102 Speed loop integral time constant   Adequate value is set. 

P106 Speed loop proportional gain/ Low speed gain 
range    

Setting value is same as [P101]  

P107 Speed loop integral time constant/ Low speed 
gain range    Setting value is same as [P102] 

 
 

● Adequate values are set for the following servo control parameters according to the increased 
or decreased gain when GSEL signal is ON, in tuning level adjustment mode [PP01]. 
 

No. Parameter name Remarks 
P111 Speed loop gain/ GSEL signal ON Adequate value is set. 

P112 Speed loop integral time constant/ GSEL 
signal ON  

Adequate value is set. 
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1) Tuning level adjustment function execution procedure 

 
Operation for executing the tuning level adjustment function is the same as real time edit 
operation, as given below. 
When GSEL signal is ON, tuning level adjustment [PP01] operation is also the same. 

 
Example of change of PP00 tuning level: 0043→0052→0038 
The underlined numbers blink when displayed.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As for this level value, 
By pressing ▲ key, numeric value of the level increases, i.e. high gain 
By pressing ▼ key, numeric value of the level decreases, i.e. low gain 

Adjust the tuning while observing the behavior of the motor, since increased and decreased level 
numerical value is reflected in the control in real time. 
When the level value is correct, register the level value by pressing ENT for 1.5 seconds. 
When ENT is pressed for less than 1.5 seconds, the adjusted level value is cancelled and it returns 
to the value before adjusting this level.  

P 0 0 0  Parameter editing main mode is selected.  

Press ENT for 1.5 seconds: It changes to the tuning level adjustment status. 
 

Press MD/ :Tuning level adjustment mode is selected. 
 

Press ENT once: The display is changed to the tuning level value to be adjusted. 
 

Press▲,▼: [PP00] or [PP01] item of tuning level adjustment mode is selected. 
 

P P 0 0  Initial item of tuning level adjustment mode is displayed. 

P P 0 0  Item for tuning level adjustment is displayed. 

0 0 4 3 .  The tuning level value to be adjusted is displayed. 

0 0 4 3 .  The lower 2 digits blink. 

Press 9 times: Level value is changed as follows each time  is pressed. 
      43 44 45 46 47 48 49 50 51 52. 

0 0 5 2 .  The level value is changed to 52. 

Press 14 times: Level value is changed as follows each time  is pressed. 
      52 51 50 49 48 47 46 45 44 43 
      42 41 40 39 38. 
 

0 0 3 8 .  The level value is changed to 38. 

Press ENT for 1.5 seconds: This level value is registered. 
 

0 0 3 8 .  Display after registration 

Press  
and  at a 
time or press 
ENT 
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Chapter 8 Run
8-1 Inspection before Run 

After installation and wiring is completed, conduct following inspection before starting this device. 

① Isn’t there any mis-wiring? 
Specially, is the power not connected to motor connection terminals U, V, W? 

② Isn’t there any place in short-circuit status by cable chips, etc.? 
③ Isn’t there any part of wires where abnormal force is added on? 
④ Isn’t there any loose fit screw, terminal, etc.? 

Are connectors inserted tightly? 
⑤ Isn’t there any short-circuit or line-to-ground fault in external sequence circuits? 
⑥ Is grounding method correct? And is the earth ground grade JIS Class 3 or better? 

    Caution
● Never conduct insulation test such as withstand voltage test and mega test, and noise test by a 

noise simulator, etc. to this device. 
“Those tests may damage the device.”

Before starting this device, confirm the following setting. 

● Set motor type data to the standard motor setting parameter P000 in accordance with [8-6 Run 
Procedure]. In case of setting a dedicated motor, set [999] to P000 and motor-associated 
parameters to P020 to P059 in accordance with the specification sheet [Setting option]. 

● Confirm that Emergency stop (EMG), Forward/Reverse over travel (FOT, ROT), Servo On (SON) 
and Reset (RST) signals are being input normally.  
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8-2 Run Operation 

According to the Mode selection signal (MD), the following run modes are supported. 

Run mode Mode selection signal 
(MD)

  Speed control run mode ○
  Pulse train run mode ●

                 ※ ○：Signal OFF    ●：Signal ON 
[Tab. 8-1] Mode Selection List 
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The I/O signal table that relates to the run operation is shown below. ●：Related signal 

Pulse train run mode 
Control

I/O Signal name Symbol
Speed 
control

run
mode

Pulse train
command
operation 

Zero return 
operation 

Positioning 
operation 

Jog
operation

Start DR ● ● ● ● ●
Servo On SON ● ● ● ● ●
Torque limit TL ● ● ● ● ●
Speed gain selection GSEL ● ● ● ● ●
Reset RST ● ● ● ● ●
Mode selection MD ● ● ● ● ●
Command pulse input 
prohibition CIH ●    

Reverse command 
direction RVS ● ● ● ● ●

Command selection 1 SS1 ● ● ●
Command selection 2 SS2 ● ● ●
Command selection 3 SS3 ● ● ●
Emergency stop EMG* ● ● ● ● ●
Forward over travel  FOT* ● ● ● ● ●
Reverse over travel  ROT* ● ● ● ● ●
Command data 
reflection prohibition NRF ● ● ● ●
Internal pulse start  ZST ● ●
Zero LS ZLS ●   
Zero marker ZMK ●   
Current position data 
request APRQ ● ● ● ● ●
Alarm code request ALRQ ● ● ● ● ●
ABS data request ABRQ ● ● ● ● ●
Request clock CRQ ● ● ● ● ●
Forward jog FJ     ●

Control
input  

Reverse jog RJ     ●
Servo ready RDY ● ● ● ● ●
Alarm ALM ● ● ● ● ●
Deviation range A PNA ● ● ● ●
Deviation range B PNB ● ● ● ●
Brake release BRK ● ● ● ● ●
Speed zero SZ ● ● ● ● ●
Under emergency stop EMGO ● ● ● ● ●
Zero return completion HCP   ●
Response data DRSP ● ● ● ● ●

Control
output

Response clock CRSP ● ● ● ● ●

［Tab. 8-2］I/O Signal Operation List 
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8-3 Speed Control Run 

In speed control run mode, the speed control run is executed according to the speed command 
value set by external speed command voltage (±10VDC) or parameters.  

1) Operation procedure 

                        

                                    

                                    

［Fig. 8-1］Speed Control Run Operation Procedure 

Speed Control Run 

Set related parameters 

SON signal ON 

RDY signal ON? 

MD signal OFF 
(Select speed control run mode) 

DR signal ON 

Speed control run execution

SON signal OFF 

NO

OFF

YES

ON

Reflect parameters in actual 
operation by turning RST 

signal ON 

Does alarm 
occur?

Reset after confirming 
alarm contents and 
fixing the cause 
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2) Time chart 

[Fig. 8-2] Speed Control Run Time Chart 

3) Relation between external speed command and motor operation speed 

 The operation speed of the motor will be the applicable maximum speed with ±10VDC, which 
is in proportion to the external speed command (INH) voltage. 
Moreover, depending on the parameter [P300: Speed command gain], the speed command 
voltage can be set between ±6VDC and ±10VDC, which will be the applicable maximum 
speed for the motor. 

 The motor is operated in forward direction by external speed command of positive voltage. 
  The motor can also be operated in reverse direction by the external speed command of 

positive voltage by setting the parameter [P003: Rotating direction selection] or using 
Reverse command direction signal (RVS).  

［Fig. 8-3］Diagram Showing Relation between Speed Command Voltage and Speed 
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4) Relation between torque limit command and maximum output torque of motor 

・ The maximum output torque of the motor can be restricted by setting the Torque limit signal 
(TL) to ON in speed control run mode. 

・ Torque can be restricted by setting the limit value of 0.0 to 799.9 in the data of parameter 
[P007, P008: Torque limit value 2(+/-)]. 

・ The forward torque is restricted by Torque limit command + (TL+), and the reverse torque is 
restricted by torque limit command - (TL-).  
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8-4 Pulse Train Run 

In pulse train run mode, position control run which is executed in accordance with pulse train 
command (line driver method or open collector method), zero return, positioning, and jog run are 
supported.

8-4-1 Position control run with the pulse train command   

1) Operation procedure 

    

                                                                           

[Fig. 8-4] Position Control Run Operation Procedure with the Pulse Train Commands  
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2) Time chart 

                           [Fig. 8-5] Pulse Train Run Time Chart 
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parameter [1st digit of P600: Phase sequence selection] settings or Reverse command 
direction signal (RVS).  
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[P601: Pulse train command ratio numerator] and [P602: Pulse train command ratio 
denominator]. 
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8-4-2 Zero Return Run 
For zero return run, when 0 is selected by command selection (SS1-SS3) and the internal pulse 
start (ZST) is executed, the zero return operation is carried out. 
There are the following types of zero return methods. 

Name of zero return 
method

Setting of［P402:Zero
return method selection］ Operation specification 

Standard zero return 0:STD.HOME 
Zero return is conducted by using zero point 
deceleration LS. 
For details, refer to the time chart (a)-(c). 

No LS zero return 1:LS LESS Zero return without zero point deceleration 
For details, refer to the time chart (d). 

Absolute-encoder
positioning zero return 2:ABS.HOME 

Positioning is done at the absolute encoder 
position set with P403. 
For details, refer to the time chart (e)-(f). 

[Tab. 8-3] Setting and Operation of Zero Return Methods 

1) Operation procedure 

                                

[Fig. 8-6] Zero Return Run Operation Procedure 
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2) Time chart 

(a) [Standard zero return] (The use of encoder position is specified in P403 [Zero marker selection]) 
[At the start of zero return, in case that zero point deceleration limit is OFF] 

[Fig. 8-7] Standard Zero Return Run Time Chart 1 
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  (b) [Standard zero return] (The use of encoder position is specified in P403 [Zero marker selection]) 
[At the start of zero return, in case that zero point deceleration limit is ON] 

            [Fig. 8-8] Standard Zero Return Run Time Chart 2 
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(c) [Standard zero return] (The use of zero marker is specified in P403 [Zero marker selection]) 
[At the start of zero return, in case that zero point deceleration limit is OFF] 

            [Fig. 8-9] Standard Zero Return Run Time Chart 3 
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  (d) [No LS zero return] (The use of zero marker is specified in P403 [Zero marker selection]) 

[Fig. 8-10] No LS Zero Return Run Time Chart 
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  (e) [ABS encoder positioning] 

 [Fig. 8-11] ABS Encoder Positioning Run Time Chart 
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(f) [ABS encoder current position setting] 
When zero return is executed with Zero return speed (P404) set to 0, current position (C016) is 
set on the basis of the current ABS encoder position (C011) without performing the motor 
operation. 
The relation between ABS encoder position and the current position setting is as follows. 

[Fig.8-12] Relation between ABS Encoder Position and Current Position 

                        
 [Fig. 8-12-1] ABS Encoder Current Position Setting Time Chart 
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(g) [ABS encoder current position setting and current position pulse output] 
When zero return is executed with Zero return speed (P404) set to negative speed, current 
position (C016) is set on the basis of the current ABS encoder position (C011) and the position 
data at that current position is pulse output without performing the motor operation. 
That is, when current position is "125 pulse", 125 pulses are output from the AB phase output 
pulse with 4-multiplication. 
The relation between ABS encoder position and current position setting is the same as [ABS 
encoder current position setting]. 

 [Fig. 8-12-2] Time Chart for ABS Encoder Current Position Setting and Current Position Pulse Output 
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3) Supplement 
Zero return can be operated in the reverse direction by parameter [P404: Zero return speed] 
setting or by Reverse command direction signal (RVS).  
However, the change in this operation direction is invalid for the ABS encoder positioning. 
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8-4-3 Positioning Run 
Positioning run is executed when one of command selection settings 1 to 7 is selected and internal 
pulse start (ZST) is activated. 

1) Operation procedure 

                                
 

[Fig. 8-13] Zero Return Run Operation Procedure 
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(a) [Positioning] 

[Fig. 8-14] Positioning Run Time Chart 
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8-4-4 Jog Run  

Jog run is executed in the specific direction when Forward jog (FJ) or Reverse jog (RJ) is ON. 

1) Operation procedure 

 [Fig. 8-15] Jog Run Operation Procedure 
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(a) [Jog positioning] 

 [Fig. 8-16] Jog Run Time Chart 
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8-5 Oscillo-monitor 

The speed, the generated torque, and deviation etc. can be observed in waveform using the 
oscillo function of the data editor (option) of this device. 
The operating state of the motor (transient and steady states) can be confirmed by the waveform.
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8-6 Run Procedure 

Operate this device in accordance with the following procedure. 
① Be sure to conduct trial run. 
② In order to avoid a trouble in the trial run, at first run this device without any load and after 

confirming no fault, connect the device to your machine. Pay special attention not to cause 
an accident. 

  Caution

① Do not touch terminal block of the device, carelessly. 
[Since there is high voltage, it is very dangerous.]   

② Since some residual voltage exists after power is turned OFF, do not touch terminals and main 
circuits for 2 to 3 minutes after power-off. 

③ Power ON/OFF shall be conducted after confirming safety, cautiously. 

8-6-1 Confirmation of Power Supply Voltage 

Please confirm that the power supply for the device satisfies the required specification. 
For power supply specification, refer to [10-1-4 Device Electrical Specifications]. 

8-6-2 Trial Run 

1) Separation of the motor and load 
① Remove motor connection from the machine system and put the motor into a no load status. 

2) Turning OFF of the Servo On signal (SON) 
② Before turning power ON, turn the Servo On signal (SON) OFF. 

3) Power-on 
③ When power is turned ON, initial status is displayed in the operation panel. 
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4) Setting of parameters 
① Set [P000: Motor type] and other parameters and positioning data to coincide with your use 

conditions (refer to Chapter 6 “Parameters”). 

* Parameters that must be set for trial run are as follows. 
(When other than [999] is set for [P000: Motor type]) 

Parameter No. Name

Ｐ000 Motor type
Ｐ001 Encoder type selection 

[Tab. 8-4] Setting Parameters Required for Trial Run  

5) Power re-input 
① In order to reflect parameter value on actual operation, re-input the power. 

6) Confirmation of control input signals 
① Turn ON/OFF the control input signals other than Servo On signal (SON) and confirm if 

LEDs corresponding to the signals are turned ON or OFF in status display 1 mode of the 
operation panel. 

② Please confirm the external speed command/pulse train command input in status display 0 
mode.

7) Turning ON of the Servo On signal (SON) 
① After confirming parameter settings and control input signals, turn OFF all control signals, 

and turn ON then OFF the Reset signal (RST). 
② Turn ON only the Servo On signal (SON). 
③ When the Servo ON signal (SON) is turned ON, the motor is ready to generate torque and 

generates resisting torque to external force. 
④ If an alarm is displayed or the motor rotates at the same time the Servo On signal (SON) is 

turned ON, investigate and remove the cause. 

8) Run mode selection  
① Select run mode by the Mode selection signal (MD). 

         
9) Turning ON of the Start signal (DR) 
① All speed commands and pulse train commands can be received by turning the Start signal 

(DR) ON. 
② When an alarm is displayed and the motor rotates at the same time when the Start signal 

(DR) is turned ON, investigate and remove the cause. 
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10)  Confirmation of run operation 
① Run a motor by low-speed run command and confirm if the operation speed is correct, 

abnormal vibration does not occur, abnormal sound does not exist, etc. 
② Change command speed and confirm that the motor operation speed is proportionally 

changed to the command speed. (We recommend to measure the speed with a tachometer 
on the motor load shaft.) 

③ If motor operation speed cannot be increased or is not proportional to the command speed 
and motor vibration or abnormal sound occurs in the above item ②, remove the cause. 

④ In case of positioning operation, confirm if the motor rotating amount is correct against the 
positioning data. (We recommend marking on the motor load shaft to confirm the position.) 

⑤ If motor rotating amount is multiplied value by constant ratio or fluctuates in the above item 
④, remove the cause. 

⑥ Run operation confirmation shall be conducted for both forward and reverse directions. 

11)  Load run 
① After trial run in the no load status is over, connect the motor to the machine system and 

conduct another trial run. 
② Before executing load run, confirm that emergency stop, over travel, etc. surely works. 
③ Inspect if abnormal sound, abnormal vibration, abnormal heat, etc. does not occur. 
④ If above abnormality occurs or an alarm is displayed, remove the cause. 
⑤ Motor operation and load status can be confirmed by the display on the operation panel in 

status display mode. 
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8-7 Adjustment 

8-7-1 Adjustment at Shipment 

All the device adjustments are set by parameters. 
For the standard setting at our factory shipment (initial value), refer to [Chapter 6 Parameters]. 
Though the device is preset standard (initial value) at our factory before shipment, it may be 
necessary to re-adjust the device depending on actual load status and operating method when it 
is connected with a machine system. 

*1 Automatic adjustment can be conducted by auto tuning. For auto tuning, refer to [7-4 Auto 
Tuning].

*2 In some cases, auto tuning could not be conducted due to actual load status, play in the 
machine system, etc. In this case, please set the calculated load inertia and viscous friction in 
the parameter, and adjust the tuning level.  

*3 Please set each parameter manually referring to the following description when sufficient 
performance cannot be achieved by adjusting the tuning level due to the load status, play in 
the machine system, etc. 
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8-7-2 Adjustment Point of Individual Phenomenon (Parameters) 

For explanation and setting method for each parameters, refer to [Chapter 6 Parameters] and 
[Chapter 5 Setting and Display]. 

Phenomenon Adjustment point (parameter )

A motor vibrates in stop status.

[P106: Speed loop gain / Low speed gain range] 
[P107: Speed loop integral time constant/ Low speed 
gain range ] 
Above parameters are valid in low speed gain range of 
P100 setting. 
[P120:Torque command filter frequency] 
[P201:Servo lock gain]* 
This parameter is valid in deviation range of P202 
setting.

A motor vibrates while running.

[P101: Speed loop gain] 
[P102: Speed loop integral time constant] 
[P120: Torque command filter frequency] 
[P200: Position loop gain]* 
[P603:Pulse train feed forward ratio]

A motor vibrates when GSEL signal is ON.

[P111:Speed loop gain/ GSEL signal ON] 
[P112:Speed loop integral time constant /GSEL signal 
ON]
[P120:Torque command filter frequency]

Over-shoot or under-shoot is large at motor 
start or stop.

Over speed error occurs.

[P101:Speed loop gain] 
[P102:Speed loop integral time constant] 
[P200:Position loop gain]* 
[P309:Acceleration time] 
[P310:Deceleration time] 
[P400,P409,P411:Acceleration time]* 
[P401,P410,P412:Deceleration time]* 
[P603:Pulse train feed forward ratio]* 
[P607:Pulse train averaging filter time]* 

Deviation overflow occurs.*

[P200:Position loop gain]* 
[P204:Overflow detection pulse]* 
[P603:Pulse train feed forward ratio]* 
[P607:Pulse train averaging filter time] 

Positioning time is long. *
[P200:Position loop gain]* 
[P202:Deviation range A]* 
[P603:Pulse train feed forward ratio]*

Motor speed does not reach applicable 
maximum speed by speed command voltage 
10V. 

[P004:Applicable max. speed] 
[P300:Speed command gain] 

Motor runs slowly by speed command voltage 
0V.  

[P301:Speed command offset] 
※The automatic offset adjustment is possible with 
[d105] in the self-diagnosis. 

Note) * Item of pulse train run 
[Tab.8-5] Adjustment Point of Individual Phenomenon (Parameters) 
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8-7-3 Adjustment Method 

1) [Speed loop gain] 
① [Speed loop gain：P101]/[Low speed gain range : P106]/[GSEL signal ON：P111]

・The larger the setting value is, the quicker the response is. 
・If setting value is too large, it causes vibration. 
・If setting value is too small, it makes response slow and motion unstable. 

② [Speed loop integral time constant：P102]/[Low speed gain range ：P107]/[GSEL signal 
          ON：P112] 

・The smaller the setting value is, the quicker the response is. 
・If setting value is too small, it causes vibration (chatter vibration). 
・If setting value is too large, it makes response slow and motion unstable. 

2) [Torque command filter] 
① Torque command filter frequency [P120] 

・If machine resonance occurs, insert a filter to torque command to fix it. 
・The larger the setting value is, the quicker the response is. 
・If setting value is too small, it makes response slower and motion unstable. 

3) [Position loop gain] 
① Position loop gain [P200] 

・The larger the setting value is, the quicker the response is. 
・If setting value is too large, it causes over-shoot, under-shoot, vibration, etc.  
・If setting value is too small, it makes positioning time longer and positioning accuracy 

                worse. 
② Servo lock gain [P201] 

・The larger the setting value is, the quicker the response is in servo lock. 
・If setting value is too large, it causes vibration. 
・If setting value is too small, it makes servo lock weaker and stop position shifts due to 

external force. 

4) [Feed forward ratio ] 
① Pulse train feed forward ratio [P603] 

・The larger the setting value is, the higher the compliance to a pulse train command is. 
・If setting value is too large, it causes over-shoot, under-shoot, vibration, etc. 
・If setting value is too small, it makes positioning time longer. 
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5) Gain adjustment method 
Gain adjustment is conducted by using oscillo function of VPS data editor and observing the 
waveform of speed feedback. 
Adjust individual gain parameters of position loop and speed loop so that no over-shoot or 
under-shoot exists and that no vibration occurs. 

 Conduct adjustment below in the running status. 
① Set a little bit low value to [P200: Position loop gain] and [P201:Servo lock gain] and adjust 

[P101: Speed loop gain] as high as possible in the range where the motor does not vibrate. 
② Adjust and set an optimum value to [P102: Speed loop integral time constant] and re-adjust 

[P101: Speed loop gain] to set optimum motor operating condition. 
③ If machine resonance occurs, adjust and set [P120 :Torque command filter frequency] as 

high as possible until machine resonance disappears. 
④ Adjust and set [P200: Position loop gain] as high as possible in the range where over-shoot, 

under-shoot, and motor vibration does not occur. 

 Conduct adjustment below in the stop status. 
① Copy parameter setting values in the above running status to the parameters in the stop 

status.
P201 ←  [P200：Position loop gain] 
P106 ←  [P101：Speed loop gain] 
P107 ←  [P102：Speed loop integral time constant] 

② If a motor vibrates after setting above parameters, adjust the following parameters according 
to the adjustment method described for the running status. 

      [P201:Servo lock gain] 
      [P106:Speed loop gain/ Low speed gain range] 
      [P107:Speed loop integral time constant/ Low speed gain range ]     

③ If machine resonance occurs, adjust and set [P120 :Torque command filter frequency] as 
high as possible until machine resonance disappears. 

 
 Conduct adjustment below in GSEL signal ON status. 

 (Adjustment is not required when Speed gain selection (GSEL signal) is not used.) 
① Adjust and set [P111: Speed loop gain/ GSEL signal ON] as high as possible in the range 

where the motor does not vibrate. 
② Adjust and set an optimum value to [P112: Speed loop integral time constant/ GSEL signal 

ON] and re-adjust [P111: Speed loop gain/ GSEL signal ON] to set optimum motor operating 
condition.

③ If machine resonance occurs, adjust and set [P120 :Torque command filter frequency] as 
high as possible until machine resonance disappears. 
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6) Speed adjustment 
① In case of external speed command, operation speed of the motor becomes the maximum 

rotational speed with the speed command input voltage of ±10VDC.  
When an auxiliary power supply is used or depending on the external power supply, the 
maximum rotational speed command could not be exactly ±10VDC.
Adjust the value of the parameter [P300: Speed command gain] so that the motor rotates at 
the maximum rotational speed when the maximum rotational speed command is input.   
When [P300: Speed command gain] is set as [6.00 to 10.00], adjustment can be made so 
that the maximum rotational speed is set in the range of speed command input voltage ±6
to 10VDC. When setting the parameter in the range of [10.01 to 100.00], refer to the function 
of [P300] in [Chapter 6 Parameters]. 

7) Speed command offset adjustment 
① The motor operates slightly with 0V speed command input voltage, in case of external speed 

command.
Adjust the value of the parameter P301 [Speed command offset] to stop the motor. 

*The automatic offset adjustment is possible with [d006] in self-diagnosis. 
② The operations of the motor can be stopped also by turning the Start signal (DR) OFF. 
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Chapter 9 Error Diagnosis and Corrective Measures 

When any error occurs, conduct the following inspections and error diagnosis in order to 
investigate the cause and properly take corrective measures. If none of the following inspection 
and confirmation items apply or if it is supposed that a part or a device fails or is damaged, 
immediately inform the fact to our sales representative. 

When corrective measures are conducted, the worker in charge should check power ON/OFF. 

Since residual voltage remains in the main circuits even after power is turned OFF, start 
corrective measures approximately 2 to 3 minutes after the power OFF. 
And when it is necessary to touch inside of a device, be careful not to damage it by static 
electricity.
Never conduct insulation test by a meggar tester as it may damage a device. In case of 
measuring motor insulation, completely disconnect cables (U, V, W) between a motor and a 
device beforehand. 

9-1 Inspection and Confirmation Items 

When an error occurred, inspect and confirm the following items. 
If a device or a motor of the same model is available, replace suspicious one and run it to judge 
whether the device or the motor is damaged or any external factor exists. 

[Inspection and confirmation items] 

① Inspect how is the status of alarm display. 
② Inspect if any error is found by visual check. 
③ Inspect if the error is reproducible or occurs only in a particular motion. 
④ Inspect how often the error occurs. 
⑤ Inspect how long the device has been used. 
⑥ Inspect if power voltage is normal or fluctuates largely in a particular time band. 
⑦ Inspect if blackout occurred. 
⑧ Inspect if the temperature of the motor or device and ambient temperature are normal. 
⑨ Inspect if installation environment of a motor and the device is normal. (Water, oil, metal 

powder, paper fragment, corrosive gas, etc.) 
⑩ Inspect when an error occurs during acceleration, deceleration or running at constant speed 

of a motor. 
⑪ Inspect if an error occurs at load fluctuation. (When load becomes big or small) 
⑫ Inspect if there is difference between forward and reverse rotation of a motor. 
⑬ Inspect if there is any error in no load run. 

                          Caution  

If reset is repeatedly conducted when IPM fault or overload error occurs, it may damage the device 
and may cause burnout of a motor. Thus, be sure to remove the error cause and resume run.
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9-2  Protective Function 

This device has various protective functions to prevent the device or a motor from damages 
caused by unusual conditions.  
When an error is detected, the motor stops and alarm code is displayed in data display LED when 
alarm signal is output. 
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9-2-1 Protective Function List  
“Protective Function List” is shown in Tab. 9-1. 
Refer to “9-2-2 Inspection Method and Corrective Measures When Alarm Occurs” for the causes 
and countermeasures when the protective function is activated. 

Items Display 
code Contents 

Operation 
at an alarm Way to release

RAM error  

01 RAM (memory) of the device cannot be read/written normally. When
this error occurs, the device control is stopped and this alarm is not 
recorded in the alarm history.  

Motor free Restart the 
power supply. 

IPM fault 
10 Current with more than rated value flowed through the power 

section transistor. 

Same as 
above

Input RST signal
or restart the 
power supply. 

Under voltage error 
12 DC power voltage of main circuits is reduced to 180[90] V or less. 

A value of 100V specification is in [ ].

Same as 
above

Same as above

Over voltage error 

13
Due to excessive load inertia, etc., regenerative energy at motor 
stop or deceleration is beyond the treatment capacity and DC power 
voltage of main circuits exceeded about 400[200]V or more. A value 
of 100V specification is in [ ].

Same as 
above

Same as above

Over speed error 14 Motor speed exceeded about 160％ of the maximum speed. 
Same as 
above

Same as above

Overload error 

15
Due to overload or excess of allowable repetition frequency, an 
internal electronic thermal is activated. Detection method can be 
selected by [P009：Electronic thermal detection selection]. 

Same as 
above

After cooling of 
the device or the 
motor, input 
RST signal or 
restart the power
supply. 

AC power supply error 
18 AC power supply voltage stopped for 50ms or more. 

Or power supply started again within 1 minute after it is turned OFF.

Same as 
above

Input RST signal 
or restart the 
power supply. 

Over regeneration current error 
19 Current more than the specific value flowed in the transistor of the 

regenerative circuit. 

Same as 
above

Same as above

Motor selection error 

21
While setting motor type with the parameter P000, the selected 
motor number is the number of a motor that is not allowed to be 
selected in combination with the device. 

Same as 
above

Restart the  
power supply 
after setting the 
parameter P000 
motor type 
correctly. 

Serial encoder count error 
32 Serial encoder count error occurred. 

Same as 
above

Input RST signal 
or restart the 
power supply. 

Serial encoder communication error 33 Data cannot be received from serial encoder. 
Same as 
above

Same as above

Serial encoder marker decision error 

35

Marker position of the serial encoder could not be decided.  
The motor operated in the condition where the indefinite encoder 
marker status is cancelled, however, it is not cancelled. 
※It is detected when incremental encoder is set in the parameter 
P001.
Refer to P001 [Encoder type selection] for “indefinite encoder 
marker status.” 

Same as 
above

Same as above

Deviation overflow 
40 Position deviation on the encoder pulse exceeded setting of 

[P204：Overflow detection pulse]. 

Same as 
above

Same as above

  [Tab. 9-1 a] Protective Function List 1/2
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Items Display 
code Contents 

Operation at 
an alarm Way to release 

Pulse train command over speed error 

42
Pulse train commands of more than 80Mpps were input 
for the encoder pulse. When P606 [Pulse train delay 
compensation time] is other than ‘0’, it is detected at 
about 40Mpps. 

Motor free Input RST signal  
or restart the power supply.

ZST cannot be started 

43 In operations by Internal pulse start signal (ZST), 
forward and reverse operations were not possible for 
over travel (FOT, ROT). 

Same as 
above

Same as above 

Forward over travel 

50 Forward over travel signal (FOT) was detected. 
Suddenly 
stopped 

Move the motor in the 
reverse direction and 
release Forward over travel 
(FOT). 

Reverse over travel 

51 Reverse over travel signal (ROT) was detected. 
Suddenly 
stopped 

Move the motor in the 
forward direction and 
release Reverse over travel 
(ROT). 

Error in stored adjustment data 70 Stored adjustment data during shipment was damaged.
Motor free Contact us. 

Error in stored parameter 

71 Stored parameter data was damaged. 
Same as 
above

After parameter initialization 
(self-diagnosis H000), reset 
all parameters and restart 
the power supply.  

Absolute encoder battery error 

E0

External battery voltage for absolute encoder data 
backup dropped. 
※It is detected when absolute encoder is set in the 
parameter P001.  

Same as 
above

Replace the external battery
and then input RST signal or 
restart the power supply. 
(It can be cancelled forcibly 
by inputting RST signal 5 
times.) 

Error in stored absolute encoder 

E1
Multi-rotation data stored by absolute encoder was lost.
※It is detected when the absolute encoder is set in 
parameter P001. 

Same as 
above

Restart the power supply 
after initializing the absolute 
encoder multi-rotation data 
setting (self-diagnosis 
H000). 

Absolute encoder overflow 

E2
Rotating amount of absolute encoder reached ±8191 
rotations or more. 
※It is detected when the absolute encoder is set in 
parameter P001. 

Same as 
above

Same as above 

Absolute encoder count error 

E3 Absolute encoder count error occurred. 
※It is detected when the absolute encoder is set in 
parameter P001. 

Same as 
above

Same as above 

DSP error 

HALt

DSP (IC for controlling the device) or DSP peripheral 
device is not operating correctly. 
Or power was restarted within 1 minute after switching 
it off. 
When this error occurred, the device control is stopped 
and this alarm is not recorded in the alarm history. 

Same as 
above

Restart the power supply. 

[Tab. 9-1 b] Protective Function List 2/2 
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9-2-2 Inspection Method and Corrective Measures When Alarm Occurs 

When any error occurs, confirm the error contents by alarm display LED and conduct proper 
measures.   Be sure to remove an error cause before releasing alarm. 
If an error repeatedly occurs, a device may be damaged.  

Error contents Cause Corrective measures 
[RAM fault] ・Malfunction due to noise ・Remove the noise source. 

・Take noise prevention 
measures.

Error in RAM (memory). 

・Device failure ・Repair or replace the device.
[IPM fault] ・Ground fault of a motor ・Replace the motor. 

・Ground fault or short-circuit of 
cables (U,V,W) between a 
device and a motor 

・Correct the wiring. 

・Unstable motor motion and 
vibration

・Adjust stability. (Gain 
adjustment, play of a machine 
system improvement, etc.) 

・Wrong parameter setting ・Confirm motor selection in the 
parameter [P000]. 

・Malfunction due to noise ・Remove the noise source. 
・Take noise prevention 

measures.

Due to ground fault of a motor, 
ground fault, short-circuit, or 
wrong wiring of U,V,W cables 
between a device and a motor, 
over current flowed in the main 
circuit power elements. 

・Device failure ・Repair or replace the device.
[Under voltage error] ・ Power supply voltage is low 

(also includes insufficient 
capacity)

・Blackout occurred. 
・Power cables are thin. 
・ Power terminal screws are 

loose.

・Supply correct power or 
reconsider the power supply 
system, capacity, and cable 
diameter.

・Malfunction due to noise ・Remove the noise source. 
・Take noise prevention 

measures.

Power supply voltage or control   
power voltage dropped. 

・Device failure ・Repair or replace the device.
[Over voltage error] ・Power supply voltage is high. ・Supply correct power. 

・Excessive regenerative energy 
due to too large load inertia 

・Lower the load inertia, 
decrease applicable speed, 
or increase deceleration time.

・Connect regenerative resistor 
or select it again. 

・Malfunction due to noise ・Remove the noise source. 
・Take noise prevention 

measures.

Due to excessive load inertia, etc., 
regenerative energy at motor stop 
or deceleration is beyond the 
treatment capacity and DC power 
voltage of main circuits exceeded 
the specific voltage. 

・Device failure ・Repair or replace the device.

 [Tab. 9-2a] Inspection Method and Corrective Measures When Alarm Occurs 1/4
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       Error contents Cause Corrective measures 
[Over speed error] ・Incorrect wiring(U,V,W) between 

the device and a motor 
・Incorrect wiring of encoder 

feedback signal lines 

・Correct the wiring. 

・Encoder failure ・Replace the motor (encoder). 
・Due to excessive load inertia or 

gain setting error, over-shoot is 
large.

・Lower the load inertia or increase
acceleration time. 

・Adjust stability. (Gain adjustment and 
improvement of play in a machine 
system, looseness of connecting 
section, weak machine rigidity, etc.)

・Encoder feedback signal is 
influenced by noise. 

・Remove the noise source. 
・Take noise prevention measures. 

・Motor speed exceeded 
160％ of rated speed. 

・Wrong parameter setting ・Confirm motor selection in the 
parameter [P000]. 

[Overload error] ・Excessive load ・Decrease load. 
・ Too frequent start/stop of a 

motor
・Decrease the frequency of start/stop

of a motor. 
・Incorrect wiring (U, V, W) 

between the device and a motor
・Incorrect wiring of encoder 

feedback signal lines 

・Correct the wiring. 

・ Encoder feedback signal is 
influenced by noise. 

・Remove the noise source. 
・Take noise prevention measures. 

・Encoder failure ・Replace the motor (encoder). 
・Mechanical locking by a brake, 

etc.
・Release the brake. 
・ If there is a fault in the machine, fix 

it.
・Unstable motor motion and 

vibration
・ Adjust stability. (Gain adjustment 

and improvement of play in a 
machine system, looseness of 
connecting section, weak machine 
rigidity, etc.) 

・High ambient temperature or  
bad ventilation 

・Lower ambient temperature. 
 Improve the cooling method. 

・Due to overload or excess 
of allowable repetition 
frequency, an internal 
electronic thermal is 
activated.

Refer to P009 [Electronic 
thermal detection selection] 
parameter for internal 
electronic thermal. 

・Wrong parameter setting ・Confirm motor selection in the 
parameter [P000]. 

[AC power supply error] ・Power supply voltage is low (also 
includes insufficient capacity). 

・Blackout occurred. 
・Power cables are thin. 
・Power terminal screws are loose.

・Supply correct power or reconsider 
the power supply system, capacity, 
and cable diameter. 

・After switching the power supply 
OFF, it is restarted before the 
residual voltage of the device is 
lost.

・When the residual voltage is lost, 
restart the power supply. 

 Wait for about 1 minute and then 
restart the power supply. 

・Malfunction due to noise ・Remove the noise source. 
・Take noise prevention measures. 

・AC power supply voltage 
stopped for 50 ms or 
more.

・Device failure ・Repair or replace the device. 
[Tab. 9-2b] Inspection Method and Corrective Measures When Alarm Occurs 2/4 
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       Error contents Cause  Corrective measures 
[Over regeneration current 
error]

・Regenerative resistor value is 
small.

・Replace the regenerative resistor 
with the adequate one. 

・Faulty wiring of regenerative 
resistor (B1, B2) 

・Correct the wiring. 

・Malfunction due to noise ・Remove the noise source. 
・Take noise prevention measures. 

Current more than the specific 
value flowed through the 
transistor of the regenerative 
circuit.

・Device failure ・Repair or replace the device. 
[Encoder fault] ・Break, disconnection or 

incorrect wiring of encoder 
cables

・Correct the wiring. 

・Connector insertion failure ・Insert the connector tightly. 

・Wrong setting of parameter 
P001 Encoder type selection

・Confirm encoder type and set 
parameter P001.  

・Malfunction due to noise ・Remove the noise source. 
・Take noise prevention measures. 

・Encoder failure ・Replace the motor (encoder). 

・Encoder fault, break or 
disconnection of an encoder 
cable or loose fitting of a 
connector occurred. 

・Device failure ・Repair or replace the device. 
[Deviation overflow] ・Excessive load ・Decrease the load. 

・Due to excessive load inertia 
or gain setting error, 
over-shoot is large. 

・Lower the load inertia or increase 
acceleration/deceleration time. 

・Adjust stability. (Gain adjustment and 
improvement of play in a machine 
system, looseness of connecting 
section, weak machine rigidity, etc.)

・Incorrect wiring (U, V, W) 
between the device and a 
motor
・Incorrect wiring of encoder 

feedback signal lines 

・Correct the wiring. 

・Position deviation on the 
encoder pulse exceeded set 
value of [P204: Overflow 
detection pulse].

・Encoder failure ・Replace the motor (encoder). 
・When deviation clear invalid 

was set with the parameter 
P710 [deviation clear 
selection when SON signal is 
OFF] and the SON signal 
was turned OFF, the motor 
was rotated by external 
force.

・When SON signal is set to OFF by 
setting the parameter mentioned on 
left, the motor is locked 
mechanically.

・Motor does not follow the 
commands since the output 
torque is reduced in the 
torque limit.  

・Extend the torque limit. 

・Mechanical locking by a 
brake, etc. 

・Release the brake. 
・If there is a fault in the machine, fix it.

・Wrong parameter setting ・Confirm motor selection in the 
parameter [P000]. 

・Pulse train commands of more 
than rated speed were given.

・Confirm pulse train command 
frequency.
・Confirm parameter P601 and P602.

[Tab. 9-2c] Inspection Method and Corrective Measures When Alarm Occurs 3/4 
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      Error contents Cause        Corrective measures 
[Pulse train command over speed 
error]
・Pulse train command of more than 

80Mpps is input for encoder 
pulse. When P606 [Pulse train 
delay compensation time] is other 
than 0, it is detected at about 
40Mpps.

・Pulse train commands of more 
than that in left column were 
given.

・Confirm pulse train command 
frequency.
・Confirm parameter P601 and 

P602.

[Error in stored parameter] ・Power supply was switched 
OFF during parameter 
registration.

・Set all parameters after 
initializing the parameters 
(self-diagnosis H000). 

・Malfunction due to noise ・Remove the noise source. 
・Take noise prevention 

measures.

・Stored parameter data was  
 damaged.  

・Device failure ・Repair or replace the device.
[Error in stored adjustment data] ・Malfunction due to noise ・Remove the noise source. 

・Take noise prevention 
measures.

・Stored adjustment data was  
 damaged.  

・Device failure ・Repair or replace the device. 
[Error in stored absolute encoder] ・Absolute encoder battery was 

removed. 
(Also includes removal of the 
encoder cable.) 
・Battery is dead. 

・Fix the absolute encoder 
battery in such a way that it 
cannot be removed. 
・Replace the battery 

immediately if absolute 
encoder battery error has 
occurred.

・Malfunction due to noise ・Remove the noise source. 
・Take noise prevention 

measures.

・Rotation data of stored absolute 
encoder was damaged. 

・Device failure ・Repair or replace the device. 
[DSP error] ・Malfunction due to noise ・Remove the noise source 

・Take noise prevention 
measures.

・Watch-dog timer is timed out due 
to DSP (IC for controlling the 
device) or DSP peripheral device 
error.

・Device failure ・Repair or replace the device. 

[Tab. 9-2d] Inspection Method and Corrective Measures When Alarm Occurs 4/4 

                               Caution

If reset is repeatedly conducted when IPM fault or overload error occurs, it may damage the device and 
may cause burnout of a motor. Thus, be sure to remove the error cause and resume run. 



   
- 10-1 - 

Chapter 10  Type, Specifications, and Outline
 
10-1 Device 
10-1-1 Device Type 

 
Type of the VPS series is as follows. 

 
 NCR -             -      -    
 
Example  NCR -    DCA0   A2   A  -   401     A 

 
Number Item Indication Description 

  NCR NIKKI AC servo controller series 
DCA0 NA80 motor exclusive-use  VPS series 
DCB0 Reserved 
DCC0 IO specification  VPS series ① Product 

classification 
DCD0 CC-Link specification  VPS series 
A1 100 VAC system ② Input power 

specification A2 200 VAC system 
③ Designing order A,B,・・・ Starting from A 

④ Output capacity 
Example) 
401 
 

401  =  40  ×  101   =400W 
       Index portion of the exponentiation of 10 
       Significant figures 

A NA80/800 series motor Serial encoder 
B NA80/800 series motor 90-degree phase 

difference pulse encoder 
C τlinear motor High-resolution encoder 
D τlinear motor   90-degree phase difference 

pulse encoder 
E τDISC motor High-resolution encoder 

⑤ Motor type 

F τDISC motor 90-degree phase difference pulse 
encoder 

Nil Standard specification ⑥ Special specification S** Special specification 
 

① ② ③ ④ ⑤ ⑥ 
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10-1-2 General Specifications of the Device 

 
Item Description 

  Outline Please refer to [10-1-5  Device Outline Diagram]. 
Temperature 0 to 55℃ 
Humidity 85% or less, non-condensing 

A
m

bi
en

t 
co

nd
iti

on
 

Setting 
location 

Do not install the device in harmful atmosphere such as corrosive gas, grinding oil, 
metal powder, oil, etc. 
Refer to [2-2  Installation Environment]. 

Voltage/ 
Frequency 

Single phase  100 to 115 VAC 50/60Hz (200 VAC system) 
Single phase  200 to 230 VAC 50/60Hz (200 VAC system) 

In
pu

t p
ow

er
 

su
pp

ly
 

Allowable 
voltage 
fluctuation 

Single phase   90 to 121 VAC  (100 VAC system) 
Single phase  180 to 242 VAC  (200 VAC system) 

Cooling method Natural air cooling (800W or less), Forced air cooling (1.6kW or more) 
Mounting method Panel mounting type 
Vibration 
resistance 

0.5G (10 to 50Hz)  No resonance should occur. 

Shock resistance 5G 

Noise resistance 
Line noise:2000V(50ns,1 s) 1 minute 
Radiation noise:1000V(50ns/10cm) 1 minute 
Electro-static noise:10kV(between earth and case) 

 
[Tab. 10-1] General Specifications of the Device 



   
- 10-3 - 

10-1-3 Device Function Specifications 
 

Item Contents and specifications 
No. of control 
axes 

1 axis 

Max. speed Rated speed of motor to be used 

Major functions Speed control run, pulse train run, torque limit, self-diagnosis, forward/reverse 
operation change 

Speed command Analog command voltage gain change, 7 internal speed commands 
Acceleration/deceleration time:  0 to 9.99 sec. 

External pulse 
train command 

Directional pulse/Direction signal + transmitting pulse/90-degree phase difference 
pulse change 
Phase sequence change, electronic gear, command averaging function 

Internal pulse 
train command 

Jog, zero return (Standard, No LS, Dividing), 7 positioning commands 
Two acceleration/deceleration commands (0 to 9.999 sec.), S-shaped acceleration 
and deceleration (command averaging function used) 

Torque limit Two parameter settings (each for forward and reverse) 
Servo 
performance 
improvement 
function 

Speed gain change:  3 gains (normal, low-speed, GSEL change) 
Feed-forward (speed, inertia, viscous friction) 
Five notch filters, torque command filter 

Control input 
signal 

Control input signal types (to be assigned to the external input signal, or signals 
controllable by communication) 

DR (Start), SON (Servo On), TL (Torque limit), GSEL (Speed gain selection), 
RST (Reset), MD (Mode selection), CIH (Command pulse input prohibition), RVS 
(Reverse command direction) 
SS1-SS3 (Command selection 1-3), EMG (Emergency stop), ZST (Internal pulse 
start), 
FOT (Forward over travel), ROT (Reverse over travel), 
NRF (Command data reflection prohibition), ZLS (Zero LS), ZMK (Zero marker), 
APRQ (Current position data request), ALRQ (Alarm code request), 
ABRQ (ABS data request), FJ (Forward jog), RJ (Reverse jog) 

The control input signals enable immobilization of the signal status. 
When being assigned to the external input signal, signal logic change is possible. 

Control output 
signal 

Control output signal types (to be assigned to the external output signal, or signals 
controllable by communication) 

RDY (Servo ready), ALM (Alarm), PNA (Deviation range A), PNB (Deviation range 
B) 
BRK (Brake release), SZ (Speed zero), OCEM (Marker output), EMGO (Under 
emergency stop),HCP (Zero return completion) 

When being assigned to the external output signal, signal logic change is possible.  
(OCEM is excluded) 

Absolute position 
management 
function 

Absolute serial encoder position can be converted to the current position. 
Absolute serial encoder position or the current position can be output as the control 
signal. 
The current position can be output as the encoder pulse output. 

Encoder pulse 
output 

Frequency dividing function, Marker output position specifying function 

Protective 
function 

Encoder fault，over speed，over load (electronic thermal)，under voltage，over voltage，
IPM fault, deviation error，DSP fault 
Latest five alarm records can be displayed. 
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Item Contents and specifications 

Monitor function 

Data display LED (7segment LED 4 digits) 
Select and display alarm, speed, torque, deviation rate, speed command input, I/O 
signal and parameter status, etc. 
Editor oscillo monitor (option) 
Speed command input, speed feedback, torque command, deviation rate 

Communication 
function 

USB 1.1:  Connection with the editor 
RS-422A serial communication enables transmission and reception of various signals 
and data 

Self-diagnosis Auto tuning, test run, jog, zero return, I/O signal check, initialization 
Option Editor 
 

[Tab.10-2] Device Function Specifications 
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10-1-4  Device Electrical Specifications 
 
    Item Unit Specification 
Type  NCR-DCA0A1*-201A NCR-DCA0A2*-401A 

System  Main circuit/control circuit integrated power system 
Voltage specification V Single-phase 100-115 VAC Single-phase 200-230 VAC 
Allowable voltage 
fluctuation 

V Single-phase 90-121 VAC Single-phase 180-242 VAC 

In
pu

t p
ow

er
 

Frequency Hz 50/60 
Main circuit system  Transistor full bridge （Sine wave PWM control） 
Continuous output current 
(rms) 

 Ａ 3.5 3.5 

Instantaneous output current 
(rms) 

 Ａ 8.75 8.75 

Control method  Semi-closed loop by encoder feedback 
Braking method  Regenerative braking: Regenerative resistor externally installed 
Carrier frequency Ｈｚ 10Ｋ 

Speed variation  ％ 
 

Load variation (0 – 100%): ±0.1 
Voltage variation (±10%) :±0.02 
Temperature variation（0～55℃）  ：±0．3 

Speed 
control 
run 

Speed control 
range 

 1：2000  *1 

I/O signal  8 input signals, 4 output signals (12-24 VDC photo-coupler insulation)
Analog input  Speed command input 1 point (-10 to +10 VDC) 

Pulse train input 

 Either of directional pulse, direction signal + transmitting pulse, 
90-degree phase difference pulse 
Maximum input frequency:  1Mpps (250kpps when open-collector is 
used) 
Line-driver or open-collector output acceptable 

Encoder pulse output  90-degree phase difference pulse + Marker signal (line-driver output)
Communication  USB 1.1 x 1 CH, RS-422A serial communication x 1 CH 
Applicable encoder  Absolute serial encoder, incremental serial encoder 
Applicable motor  NA80-10**Z 

NA80-20**L 
NA80-10**Z 
NA80-20**M 
NA80-40**M 

Applicable load GD2  Less than 30 times of ＧＤ2 Motor 
Power capacity 
(In case of rated output) 

ＫVA 0.6 1.1 

Molded case circuit breaker 
(Rated current)   2 Ａ 5 

Weight Ｋｇ Approx 1.0 
Shape  Refer to the outline diagram. 
Option  Regenerative resistor, dynamic brake, various cables, battery for the 

absolute serial encoder 
                           

[Tab.10-3] Device Electrical Specifications                     
 

*1：The motor may not rotate smoothly at the speed of 1/2000 of the rated speed. 
The speed control range is based on term where the motor does not stop when the load is 
100%. 

*2：Select the molded case circuit breaker whose breaking capacity is suitable to the power 
supply capacity to achieve protection coordination. 
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10-1-5  Device Outline Diagram 
[ＮＣＲ-ＤＣＡ0Ａ1*-201Ａ，ＮＣＲ-ＤＣＡ0Ａ2*-401Ａ] 
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[Fig. 10 -1] Device Outline Diagram（200W,400W） 

Back 
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10-2  Regenerative Resistor 
10-2-1  Regenerative Resistor Combination 

 
[200V system controller Attached regenerative resistor list] 
Controller type       Attached regenerative resistor type 

NCR-DCA*2*-401 
Capacity  ：0.4kw 

Not attached. It is provided as an option as follows when it is 
necessary.  
RGH-60-F-V-80-J  60W，80Ω-1 piece, Cement resistor  

 
 

[100V system controller Attached regenerative resistor list] 
Controller type      Attached regenerative resistor type 

NCR-DCA*1*-201 
Capacity  ：0.2kw 

Not attached. It is provided as an option as follows when it is 
necessary.  
RGH-60-F-V-80-J  60W，80Ω-1 piece, Cement resistor  

 
10-2-2  Regenerative Resistor Outline 

 
Outline and dimensions of regenerative resistor and installation position of the thermostat are 
shown below. 

 

Type Rating L1 L2 W H L3 D Outline
RGH60 60W 115 100 20 40 5 4.3 Outline 1
CAN200 200W 215 200 26 50 8 5.3 Outline 2
CAN400 400W 265 250 33 61 13 5.3 Outline 3

 
 

[Fig. 10 -2]  Regenerative Resistor Outline 
 

L1

3L

W
L2

H

27

21

回生抵抗

D

３
８

（サーモスタットを組み込みの上、回生抵抗の取付ビスと共締めする）

回生抵抗用
サーモスタット台

温度検出器

ｻｰﾓｽﾀｯﾄ（ネジ込型）

ＡＭＰ２５０相当

ＡＭＰ１８７相当AMP187 equivalent 
Temperature detector 

Thermostat (screw type) 

Regenerative resistor Thermostat stand 

for regenerative resistor 

The thermostat is inserted and fixed with the installation screw of regenerative resistor 

AMP250 equivalent 
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10-3 Option 

10-3-1 Option Configuration  

 For details of the options, refer to “Options volume” instruction manual. 

Device 

C
N

1
C

N
2

P
ow

er
 t

er
m

in
al

 

Encoder

C
on

ne
ct

or
 

Encoder cable 
For INC: [NCR-XBC9A-xxx] 
For ABS: [NCR-XBCAA-xxx] 
ABS battery unit: [NCR-XBC5A]

Encoder connector kit [NCR-XBD1A] 

NA80 Series
 motor 

Motor cable 
[NCR-XBB6A-***]
[NCR-XBB7A-***](With brake) 

C
on

ne
ct

or
 

Te
rm

in
al

 b
lo

ck
 u

ni
t 

[Z
TB

-4
00

]

C
on

ne
ct

or
 

Terminal block unit/Cable [ZTTC Series] 

I/F cable [ZIC Series] 

I/F connecter kit [CSZ-INF] 

Motor connector 
kit
[NCR-XBD3A] 

C
on

ne
ct

or

J1
A

Communication cable [**** series] 
A

 P
lu

g 

J2

USB cable 
(Commercial product) 

B
 P

lu
g 

Editor
[NCR-XCB000] 

Regenerative resistor [****]

D
yn

am
ic

 b
ra

ke
 

un
it

Regenerative resistor 
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