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About this  Manual  
 

Purpose 
This manual provides the information required for the Selection, Wiring, Connection, Settings, 
Trial Operation, Tuning and Functions of the UMD-B5 Series AC Servo Drive with CANopen 
communication or pulse references. 

Read and understand this manual to ensure correct usage of the product.  

 

Terms and Abbreviations 
Terms that may be used in this manual are defined as follows. 

 

Term Meaning 

Motor The Rotary Servo Motor 

Drive A Servo Drive, which is used for controlling the Rotary Servo Motor 

Servo 
Syste
m 

A Servo Control System consisting of a master controller,  drive, motor and 
peripheral devices 

Servo ON Supplying power to the Motor 

Servo OFF Not supplying power to the Motor 

Abbreviations are defined as follows. 
 

Abbreviation Meaning 

APRD Auto-increment Physical Read 

APWR Auto-increment Physical Write 

APRW Auto-increment Physical Read/Write 

ARMW Auto-increment Physical Read/Multiple Write 

BRD Boardcast Read 

BRW Boardcast Read/Write 

BWR Boardcast Write 

CiA CAN in Automation 

EEPROM Electrically Erasable Programmable Read Only Memory 
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Abbreviation Meaning 

FMMU Fieldbus Memory Management Unit 

FPRD Configured Address Physical Read 

FPWR Configured Address Physical Write 

FPRW Configured Address Physical ReadWrite 

FRMW Configured Address Physical Read Multiple Write 

LRD Logical memory Read 

LWR Logical memory Write 

LRW Logical memory ReadWrite 

PDO Process Data Object 

PREOP Pre-Operational state of the motion state machine 

RxPDO Receive PDO, i.e. the process data that the slave will  receive 

SAFEOP Safe-Operational state of motion state machine 

SDO Service Data Object 

SyncManager Synchronization Manager 

TxPDO Transmit PDO, i.e. the process data to be sent by the slave 

 

 
Data types and scopes that may be used in this manual are defined as follows. 

 

Abbreviation Data type Scope 

INT8 Signed 8 bit Є128͘Ѓ127 

INT16 Signed 16 bit Є32768͘ Ѓ32767 

INT32 Signed 32 bit Є2147483648͘ Ѓ2147483627 

UINT8 Unsigned 8 bit 0͘255 

UINT16 Unsigned 16 bit 0͘65535 

UINT32 Unsigned 32 bit 0͘4294967295 

STRING String value  ̇
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Symbols 
The symbols that may be found in this document are defined as follows. 

 

Symbol Description 

1 Indicates a hazard with a high level of risk that, if not avoided, will  result in death 
or serious injury. 

 

 
WARNING 

 
Indicates a hazard with a medium or low level of risk which, if not avoided, could 
result in minor or moderate injury. 

 

 
CAUTION 

 
Indicates a potentially hazardous situation that, if not avoided, could cause 
equipment damage, data loss, and performance degradation, or unexpected 
results. 

 

 
IMPORTANT 

Indicates precautions or restrictions that must be observed. 

Also indicates alarm displays and other precautions that will  not result in 
machine damage. 

 NOTE 
Provides additional information to emphasize or supplement important  points of 
the main text. 

 

 
The names of reverse signals (ones that are taken effect when low) are written with a forward slash 
(/) before the signal abbreviation. For example: 

 
S-ON  = /S-ON P-CON = /P-CON 

 
Parameters are referenced as PnXXX where XXX refers to a unique number. Some parameters have 
multiple functions encoded within a single parameter. For these parameters, sub-indices are used 
to reference the multiple functions. 

For example: 

 ̧ Pn112 Speed Feedforward - is a single value without any sub-indices 

 ̧ Pn000 Basic Function Selection 0 - is made up of 4 sub-indexes describing different functions 

ҽ  Pn000.0 Servo ON 
ҽ  Pn000.1 Forward Drive Prohibit Input (P-OT) 
ҽ  Pn000.2 Reverse Drive Prohibit Input (N-OT) 
ҽ  Pn000.3 Reserved parameter (Do not change) 
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Safety Precautions  
 

 
General Precautions 

 

 

 

 
DANGER 

Â Never remove covers, cables, connectors, or optional devices while 
power is being supplied to the Drive. 

Â Never connect a three-phase power supply to the terminals U, V, and W 
of the driver. 

Â Wait for five minutes after turning the power supply OFF and then make sure 
that the CHARGE indicator is not lit before starting wiring or inspection 
work. 
Never touch the power supply terminals after turning OFF the power supply 
while the CHARGE lamp is lit, because high voltages may still be present in 
the Drive. 

 
 
 
 

 

 
 

 

 
WARNING 

Â Use a power supply that is appropriate for the product, check number of 
phases, voltage, frequency, and AC/DC type. 

Â Connect the ground terminals on the Drive and Motor to ground poles 
according to local electrical codes. 

Â Never damage, pull  on, apply excessive force to, place heavy objects on, or 
pinch cables. 

Â Never attempt  to disassemble, repair, or modify the product. 
Â Make sure that the device in an emergency stop state at any time when the 

product has been connected to the machine and ready for the operation. 
Â Never touch inside the Drive. 

 
 

 

 
 

 
 
 
 
 
 

 

 
CAUTION 

Â The Drive heat sinks, regenerative resistors, Motor, and other components 
can be very hot while power is ON or soon after the power is turned OFF. 
Implement safety measures, such as installing covers, so that hands and 
parts such as cables do not come into contact with hot components. 

Â For the control  power supply, use a power supply device with double 
insulation or reinforced insulation. 

Â Never use the product in an environment that is subject to water, corrosive 
gases, or flammable gases, or near flammable materials. 

Â Never attempt  to use a Drive or Motor that is damaged or that has missing parts. 
Â Install external emergency stop circuits that shut OFF the power supply and 

stops operation immediately when an error occurs. 
Â In locations with poor power supply conditions, install the necessary 

protective devices (such as AC reactors) to ensure that the input power is 
supplied within the specified voltage range. 

Â Always use a Noise Filter to minimize the effects of electromagnetic interference. 
Â Always use a Motor and Drive in one of the specified combinations. 
Â Never touch a Drive or Motor with wet hands. 
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Storage Precautions 
 

 

 
 
 
 

 
CAUTION 

Â Follow all instructions on the packages, and never place an excessive load 
on the product during storage. 

Â Never install  or store the product in any of the following locations: 
-- locations that are subject to direct sunlight. 
-- locations that are subject to ambient temperatures exceed product 
specifications. 
-- locations that are subject to relative humidity exceed product specifications. 
-- locations that are subject to corrosive or flammable gases. 
-- locations that are subject to dust, salts, or iron powder. 
-- locations that are subject to water, oil, or chemicals. 
-- locations that are subject to vibration or shock exceed product specifications. 
-- locations that are subject to radiation. 

 
 

 

 
Installation Precautions 

 
 

 
 
 
 
 
 
 

 
CAUTION 

Â Install the Drive in a control  cabinet that provides fire and electrical  protection. 
Â Install the Drive and Motor in a way that will  support their mass. 
Â Never install  or store the product in any of the following locations: 

-- locations that are subject to direct sunlight. 
-- locations that are subject to ambient temperatures exceed product specifications. 
-- locations that are subject to relative humidity exceed product specifications. 
-- locations that are subject to corrosive or flammable gases. 
-- locations that are subject to dust, salts, or iron powder. 
-- locations that are subject to water, oil, or chemicals. 
-- locations that are subject to vibration or shock exceed product specifications. 
-- locations that are subject to radiation. 

Â Never allow any foreign matter to enter a Drive or a Motor with a Cooling Fan. 
Â Never cover the outlet  from the cooling fan of the Drive or Motor. 
Â Never step on or place a heavy object on the product. 
Â Install the Drive in the specified orientation. 
Â Provide the specified clearances between the drive and the control cabinet 

as well as other devices. 
 

 

 

 
Wiring Precautions 

 
 

 

 

 
CAUTION 

Â Never bypass the electromagnetic contactor in the wiring between the Drive 
and the Motor. 

Â Firmly connect the power terminal to the Motor terminal. 
Â Provide an adequate air gap around the Drive installation.  
Â Use shielded twisted-pair cables or screened unshielded multi-twisted-pair 

cables for I/O Signal Cables and Encoder Cables. 
Â The wiring length of the encoder is up to 20 meters. 
Â Minimize the frequency that the power supply is turned ON and OFF. 
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Operation Precautions 
 

 

 
 
 
 
 
 

 
CAUTION 

Â In order to prevent accidents, please test the Motor with no load (not 
connected to the Drive shaft). 

Â When starting to operate on the supporting machine, set the user parameters 
that match the machine in advance. 

Â Note that the signals for the Forward Drive Prohibit (P-OT) and the Reverse 
Drive Prohibit (N-OT) are disabled during JOG operation. 

Â When overtravel occurs, the power supply to the Motor is turned OFF and the 
brake is released. If the Motor is used to drive a vertical load, set the Motor to 
enter a ћǍĲƖŸ-ĦũċůƓĲĬќ state after the Motor stops. Also, install  safety devices 
(such as an external brake or counterweight) to prevent the moving parts of 
the machine from falling. 

Â If not using auto-tuning, make sure that an appropriate moment of inertia 
ratio is set up to avoid vibration. 

Â If an alarm occurs, reset it after troubleshooting the cause and ensuring safety. 
Â Never use the brake of the Motor for normal braking. 

 
 

 

 
Maintenance Precautions 

 
 

 
 
 

 
WARNING 

Â Wiring and inspections must be performed only by qualified engineers. 
Â Disconnect all connections to the Drive when testing the insulation 

resistance of the Drive. 
Â Never use gasoline, thinner, alcohol, acid or alkaline detergent to 

avoid discoloration or damage to the casing. 
Â When replacing the Drive, transfer the user parameters from the replaced 

Drive to new Drive. 
Â Never change the wiring while the power is on. 
Â Never disassemble the Motor without permission. 

 
 

 

 
Disposal Precautions 

 
 
 

CAUTION 

When disposing of the product, treat it as ordinary industrial waste. However, 
local ordinances and national laws must be observed. Implement all labeling 
and warnings as required. 
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Chapter  1 UMD-B5 Servo Drive 
 

 
1.1 Product Features 

The UMD-B5 servo drive is designed with its excellent performance and practical control functions 
to create a complete set of solutions with the best cost performance for customers. 

Matching with the UMM-B5 and UMM-B6 servo motors, compatible  with Unitronics PLCs, it 
offers high-speed, high-precision, and high-performance machine solutions. 

The UMD-B5 has the following outstanding features. 

 ̧ CANopen communication Fieldbus 

 ̧ Compact size 

 ̧ Zero-stacking gap installation  

 ̧ 200 V ac from 50 W to 2 kW 

 ̧ 400 V ac from 1.0KW to 7.5kW 

 ̧ Compatible with UMM-B5 and UMM-B6 series servo motors having an absolute 23-bit encoder 
(photoelectric) 

 ̧ Comprehensive tuning technology including: Auto-tuning function,  adaptive vibration 
suppression, friction compensation. 
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1.2 Interpreting the Nameplate 

 

 
  

Rated Output Rated Input 

Model 

Serial Number 
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Input 
Voltage 

Product 
Family 

1.3 Model Designations 

UMD -     00 02  B - B5 
 

Output Power 

Sign  Spec.  

0000  0.05  kW 

0001 0.1  kW 

0002 0.2  kW 

0004 0.4  kW 

0007  0.75  kW 

0010 1 kW 

0015 1.5  kW 

0020 2 kW 

0030 3 kW 

0050 5 kW 

0075 7.5  kW 

 

Sign  

CU 

Spec.  

C 200 -240 V,3 Ph  

380 -480 V,1Ph  E
  

200 -240 V,1/3 Ph  

B 200 -240 V,1 Ph  
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1.4 Part Names 

200VAC Rated power from 50W to 400W 
 

 

No. Name Description 

1 Panel Operator A module for Servo status displays and parameter settings 

2 USB Connector Computer connector 

3 IO Signal Connector Connects to sequence I/O signals 

4 Encoder Connector Connects to the encoder in the Motor 

 

 
5 

 

 
Main Circuit and Motor 
Connector 

L1, L2: main power input terminals 

P, N: common DC bus terminals 

P, B: external regenerative resistor 

terminals U, V, W: motor power terminals 

PE: ground terminal 

6 Grounding Terminal Connects to the ground terminal of the Motor main circuit 
cable 

 
7 

External 
communication 
output indicators 

Output connector of the external communication  cable 
 

 
8 

External 
communication input 
indicators 

Input connector of the external communication  cable 
 

9 POWER Indicator Lamp Lit while the control  circuit  power is being supplied 

7 

8 

11  

1 

 
2 9 12  

3 
13  

4 14  
10  

5 15  

6 

11 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 
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No. Name Description 

 
 
10 

 
 
CHARGE Indicator Lamp 

Lit  while the main circuit power is being supplied 

Note: 
Even if you turn OFF the main circuit  power supply, this indicator will  be lit  
as long as the internal capacitor remains charged. Never touch the main 
circuit or Motor terminals while this indicator is lit, in case the electric 
shock. 

11 
External communication 

Terminals 
Standard RJ-45 terminal 

12 USB Terminals Standard Mini  USB Type-B 

13 IO Signal Terminals Connection terminals for sequence IO signals 

14 Encoder Terminals Connection terminals for the encoder cable in the Motor 

15 
Main Circuit and Motor 

Terminals 
Connection terminals for power input and motor power 

 

 
200VAC Rated power from 750W to 2kW 

 

 
 
 

 NOTE 

The figure above shows that the rated power from 750W to 1kW. The appearance and components of the product 
rated at 1.5kW to 2kW are similar. 

No. Name Description 

1 Panel Operator A module for Servo status displays and parameter settings 

2 USB Connector Computer connector 
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No. Name Description 

 
3 

 
CHARGE Indicator Lamp 

Lit  while the main circuit power is being supplied 

Note: 
Even if you turn OFF the main circuit  power supply, this indicator will  be lit 
as long as the internal capacitor remains charged. Never touch the main 
circuit or Motor terminals while this indicator is lit, in case the electric 
shock. 

4 Main Circuit Connector 
 ̧ L1, L2, L3: main power input terminals 

 ̧ξ1,  ξ2,  : DC terminals 

5 Control Circuit Connector 
 ̧ L1C, L2C: control power input terminals 

 ̧ B1, B2, B3: external regenerative resistor terminals 

6 Motor Connector Connects to a Motor main circuit cable 

7 Grounding Terminal 
Connects to the ground terminal of the Motor main circuit 

cable 

 
8 

External communication 

output indicators 

Output connector of the external communication cable 

Note: 
A dust plug has been mounted at the factory. 

 
9 

External communication 

input indicators 

Input connector of the external communication cable 

Note: 
A dust plug has been mounted at the factory. 

10 POWER Indicator Lamp Lit  while the control circuit power is being supplied 

11 IO Signal Connector Connects to sequence I/O signals 

12 Encoder Connector Connects to the encoder in the Motor 

13 
External communication 

Terminals 
Standard RJ-45 terminal 

14 USB Terminals Standard Mini  USB Type-B 

15 IO Signal Terminals Connection terminals for sequence IO signals 

16 Encoder Terminals Connection terminals for the encoder cable in the Motor 

17 Main Circuit Terminals The connection terminals for the main circuit power supply 

18 Control Circuit Terminals The connection terminals for the control power supply 

19 Motor Terminals The connection terminals for the Motor main circuit cable 
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400VAC, rated power from 1kW to 5kW 

 
 

 
NOTE 

The figure above shows an example of a product with a rated power of 1kW to 1.5kW. Products with a 
rated power of 2kW~3kW are similar in appearance and have the same components. 

No. Name Description 

1 Panel Operator A module for Servo status displays and parameter settings. 

2 USB Connector 
Computer connector 

 
3 

 
CHARGE Indicator Lamp 

Lights up when the main circuit  is powered on. 

Note: 
If voltage remains in the capacitors inside the drive after the main circuit  
has been switched off, and the indicator lamp will be ON, do not touch 
the main circuit and motor terminals at this time to avoid electric shock. 

4 Main Circuit Port 
 ̧ L1, L2, L3: main power input terminals 

 ̧ṥ1,  ṥ2,  : DC connectors 

5 Control Circuit Port 
 ̧ L1C, L2C: control  power input terminals 
 ̧ B1, B2, B3: external regenerative resistor connectors 

6 
Motor Power Connection Port 

Socket for motor power cable. 

7 Grounding Terminal Connected to the earth terminal of the motor power cable. 

8 
External Communication 
Output Connection Port 

Socket for output signal connection of external 
communication cable. 

9 
External Communication 
Input Connection Port 

Socket for input signal connection of external communication 
cable. 
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No. Name Description 

10 POWER Indicator Lamp Light up when the control  circuit  is powered on. 

11 IO Signal Connection Port Socket for IO signal connectors. 

12 Encoder Connection Port Socket for the encoder connectors of the motor. 

13 
External Communication 
Connector Standard RJ-45 terminal. 

14 USB Connector Standard Mini USB Type-B. 

15 IO Signal Connector Connector for IO signal cables. 

16 Encoder Connector Connector for motor encoder cables. 

17 Main Circuit Connector Connector for the ĬƖŔƻĲќƚ main circuit  cables. 

18 Control Circuit Connector Connector for the drive control  circuit  cables. 

19 
Motor Power Cable 
Connector Connector for the motor power cables. 

 

400VAC̆ rated power from̔5kW͘7.5kW 
 

 

No. Name Description 

1 Panel Operator A module for Servo status displays and parameter settings. 

2 USB Connector 
Computer connector 

 

 

 

1 

 10  

3  

 

 

12   

  

 

7 
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No. Name Description 

 
3 

 
CHARGE Indicator Lamp 

Lights up when the main circuit  is powered on. 

Note: 
If voltage remains in the capacitors inside the drive after the main circuit  
has been switched off, and the indicator lamp will be ON, do not touch 
the main circuit and motor terminals at this time to avoid electric shock. 

4 Main Circuit Port 
 ̧ L1, L2, L3: main power input terminals 

 ̧ṥ1,  ṥ2,  : DC connectors 

5 Control Circuit Port 
 ̧ L1C, L2C: control  power input terminals 
 ̧ B1, B2, B3: external regenerative resistor connectors 

6 
Motor Power Connection Port 

Socket for motor power cable. 

7 Grounding Terminal Connected to the earth terminal of the motor power cable. 

8 
External Communication 
Output Connection Port 

Socket for output signal connection of external 
communication cable. 

9 
External Communication 
Input Connection Port 

Socket for input signal connection of external communication 
cable. 

10 POWER Indicator Lamp Light up when the control  circuit  is powered on. 

11 IO Signal Connection Port Socket for IO signal connectors. 

12 Encoder Connection Port Socket for the encoder connectors of the motor. 

13 
External Communication 
Connector Standard RJ-45 terminal. 

14 USB Connector Standard Mini USB Type-B. 

15 IO Signal Connector Connector for IO signal cables. 

16 Encoder Connector Connector for motor encoder cables. 
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1.5 Ratings and Specifications 
 

 

Drive Model: UMD- 0000B 0001B 0002B 0004B 0007CU 0010CU 0015CU 0020C 

Continuous Output Current [Arms] 0.9 1.1 1.5 2.9 5.1 6.9 9.5 12.6 

Instantaneous Maximum Output Current [Arms] 
3.3 4.0 5.8 11.5 19.5 21.0 31.6 42 

Power Supply Capacity 
[kVA] 

Single-phase 0.2 0.3 0.6 1.2 1.9 2.6 4.0   ̇

Three-phase  ̇  ̇  ̇  ̇ 1.6 2.0 3.0 3.5 

 

 

Drive Model: UMD- 0010E 0015E 0020E 0030E 0050E 0075E 

Continuous Output Current [Arms] 3.6 5.0 7.1 12.0 17.0 27.3 

Max Output Current [Arms] 10.9 17.7 24.7 37.8 53.0 70.7 

Mains Power Equipment Capacity [kVA] (3-
phase) 1.8 2.8 3.5 5.0 8.2 12.0 

 

 
 

 
Input Power 

 
200VAC 

 ̧ Single-phase AC 200V͘ 240V, -15%͘+10%, 50Hz/60Hz 
 ̧ 3-phase AC200V͘ 240V, -15%͘+10%, 50Hz/60Hz (rated 
power ӄШ0.75kW) 

400VAC 3-phase AC380V͘ 480V, -15%͘+10%, 50Hz/60Hz 

 
Control Power 

200VAC Single-phase AC 200V͘ 240V, -15%͘+10%, 50Hz/60Hz 

400VAC Single-phase AC 200V͘ 480V, -15%͘+10%, 50Hz/60Hz 

Control Method SVPWM 

 

 
Feedback 

Serial encoder: 
 ̧ 23 bits Absolute encoder 

 
 
 
 
 

 
Environmental 
Conditions 

 
Operation 

Temperature  ̧ -5ᴈ to 55ᴈ (-5ᴈ to 40ᴈ for zero stacking gap installation) 

Humidity 5% to 95% (with no condensation) 

 
Storage 

Temperature -20ᴈ to +85ᴈ 

Humidity 5% to 95% (with no condensation) 

Protection Class All terminals are installed in place to meet IP20 

Altitude 1,000 m or less 

Vibration Resistance 4.9m/s2 

Shock Resistance 19.6m/s2 

Power System TN System 
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Mounting Base-mounted 

 
 
 
 

Performance 

Speed Control Range 1:5000 

 
 

Coefficient of Speed 
Fluctuation 

±0.01% of rated speed max. (For a load fluctuation  of 0% to 100%) 

0% of rated speed max. (For a load fluctuation  of ±10%) 

±0.1% of rated speed max. (For a temperature fluctuation  of 25°C±25°C) 

Soft Start Time Setting 0s to 10s (Can be set separately for acceleration and deceleration.) 

 
 
 
 
 

Torque Control 

 
 
 

Analog 
reference 

Reference 
Voltage 

±10VDC at rated torque (Variable setting range: ±0 to 10VDC) Max. 

input voltage: ±12V 

Input 
Impedance About ΝΜ~̡ or above 

Circuit Time 
Constant ΝΜ͓ƚ 

Torque 
selection Inner setting 4 torque selections 

 
 
 
 
 

 
Speed control  

 
 
 

Analog 
reference 

Reference 
Voltage 

±10VDC at rated speed (Variable setting range: ±0 to 10VDC) Max. 

input voltage: ±12V 

Input 
Impedance About ΝΜ~̡ or above 

Circuit Time 
Constant ΝΜ͓ƚ 

 
Speed 
selection 

Rotation 
Direction 
Selection 

 
With /P-CON signal 

Inner setting 7 speed selections 

 
 
 
 
 

 
Position Control 

 
 
 
 
 

Pulse 
reference 

 
Type 

 ̧ Sign + pulse train 
 ̧ CCW + CW pulse train 
 ̧ 90°phase difference 2-phase (phase A + phase B) 

Form Non-insulated line driver (about + 5V), open collector  

 

 
Frequency 

×1 multiplier:  4Mpps 

×2 multiplier:  2Mpps 

×4 multiplier: 1Mpps Open 

collector:  200Kpps 

Frequency will  begin to decline when the duty ratio error occurs. 

PCP Inner setting 32 position contacts 

 
 
 
 
 

I/O Signals 

Encoder Divided Pulse 
Output 

Phase A, phase B, phase C: Line-driver output.  

Number of divided output pulses: Any setting is allowed. 

 
 

 
Input Signals 

Allowable voltage range: 24 VDC ±20% 

Number of input points: 10 (2 of them are high-speed optocoupler 
inputs, fixed as Touch Probe) 

Input Signals are S-ON (Servo ON), P-CON (Proportional Control), ALM-
RST (Alarm Reset), CLR (Position Error Clear), P-OT (Forward Drive 
Prohibit), N-OT (Reverse Drive Prohibit), P-CL 
(Forward External Torque Limit), N-CL (Reverse External Torque 
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  Limit). 

Except TP1 and TP2, a signal can be allocated, and the positive and 
negative logic can be changed. 

 
 
 

 
Output Signals 

Allowable voltage range: 5 VDC to 30 VDC 

Number of output points: 4 (1 of them fixed for Servo Alarm) 

Output Signals are TGON (Rotation Detection), ALM (Servo Alarm), 
SRDY (Servo Ready), COIN (Positioning Completion), PAO (Encoder 
Divided Pulse, Phase A), PBO (Encoder Divided Pulse, Phase B), PCO 
(Encoder Divided Pulse, Phase C). 

Except ALM, a signal can be allocated, and the positive and negative 
logic can be changed. 

 
USB 
Communications 

Interface Computer 

Communications 
Standard Conforms to USB2.0 standard (12 Mbps) 

External communication  (RJ45) Serial communication  standard, Modbus protocol  

Display Five 7-segment LEDs 

Indicator Lamps CHARGE, POWER 

Panel Operator 4 Buttons 

 
Regenerative Processing 

 ̧ Rated power from 50W to 400W must connect an external 
regenerative resistor. 

 ̧ Rated power from 750W to 2kW are built in. 

Protective Functions 
Overcurrent, Overvoltage, Undervoltage, Overload, Regeneration Error, 
Overspeed, etc. 

Utility Functions 
Alarm history, Jogging, Mechanical analysis, Load inertia identification, 
Auto-Tuning, etc. 

NOTE: when using single-phase AC power  for  UMD-0015CU drivers,  reduce  the load factor  rating  to 80%. 
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1.6 External Dimensions 

 

 

 

 

 

 

 

Models  
H(mm) W(mm) D(mm) Connectors(mm)  

Grounding 
Terminals  

0000B-0004B 172 40 180 75 2XM4 

0007CU-0010CU 172 55 180 75 2XM4 

0015CU-0020C 172 70 180 75 2XM4 

0010E-0015E 172 60 180 75 2XM4 

0020E-0030E 172 85 180 75 2XM4 

0050E-0075E 260 90 230 75 2XM4 
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1.7 System Configuration 

 

200VAC Rated power from 50W to 400W 
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200VAC, Rated power from 750W to 2kW 
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400VAC̆ Rated power from̔1kW͘7.5kW 
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Specifications of the Basic Peripherals 
 

 
Model 

 
Main circuit  voltage 

Spec. of built-in 
regenerative 
resistor 

Min. value of 
external 
regeneration 
resistor 

Min. rated current 
of the circuit 
breaker 

UMD-0000B-B5 Single-phase AC 200V͘ 240V  ̇ ΠΡ ̡ 4A(single-phase) 

UMD-0001B-B5 Single-phase AC 200V͘ 240V  ̇ ΠΡ ̡ 4A(single-phase) 

UMD-0002B-B5 Single-phase AC 200V͘ 240V  ̇ ΠΡ ̡ 4A(single-phase) 

UMD-0004B-B5 Single-phase AC 200V͘ 240V  ̇ ΠΡ ̡ 4A(single-phase) 

 
UMD-0007CU-B5 

Single-phasẻ3-phase 
AC 200V͘ 240V 

ΡΜ̡̉60W 
 
ΞΡ ̡

10A(single- 
phase)/6A(3-
phase) 

 
UMD-0010CU-B5 

Single-phasẻ3-phase 
AC 200V͘ 240V 

ΡΜ̡̉60W 
 
ΞΡ ̡

10A(single- 
phase)/6A(3-
phase) 

 
UMD-0015CU-B5 

Single-phasẻ3-phase 
AC 200V͘ 240V 

ΠΜ̡̉80W 
 
ΞΡ ̡

20A(single- 
phase)/16A(3-
phase) 

 
UMD-0020C-B5 

3-phase AC 200V͘
240V 

ΠΜ̡̉80W 
ΞΡ ̡ 16A(3-phase) 

 
UMD-0010E-B5 

3-phase AC 380V͘
480V 

ΝΜΜ̡̉80W 
ΣΡ ̡ 4A(3-phase) 

 
UMD-0015E-B5 

3-phase AC 380V͘
480V 

ΝΜΜ̡̉80W 
ΣΡ ̡ 6A(3-phase) 

 
UMD-0020E-B5 

3-phase AC 380V͘
480V 

ΡΜ̡̉80W 
ΠΜ ̡ 10A(3-phase) 

 
UMD-0030E-B5 

3-phase AC 380V͘
480V 

ΡΜ̡̉80W 
ΠΜ ̡ 16A(3-phase) 

 
UMD-0050E-B5 

3-phase AC 380V͘
480V 

ΟΡ̡̉80W 
ΞΜ ̡ 20A(3-phase) 

 
UMD-0075E-B5 

3-phase AC 380V͘
480V 

ΟΡ̡̉80W 
ΞΜ ̡ 25A(3-phase) 
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Drive model Power Motor model Encoder cable Power cable 

UMD-0000B-B5 50W 
UMM-0000BA-B5 

UMC-B5-FA-(03/05/10) 

UMC-B5A-PN-(03/05/10) (No Brake) 
UMC-B5A-PB-(03/05/10) (With Brake) 

UMM-0000BAB-B5 

UMD-0001B-B5 100W 
UMM-0001BA-B5 
UMM-0001BAB-B5 

UMD-0002B-B5 200W 
UMM-0002BA-B5 
UMM-0002BAB-B5 

UMD-0004B-B5 400W 
UMM-0004BA-B5 

UMM-0004BAB-B5 

UMD-0007CU-B5 750W 
UMM-0007CA-B5 

UMC-B5B-PN-(03/05/10) (No Brake) 
UMC-B5B-PB-(03/05/10) (With Brake) 

UMM-0007CAB-B5 

UMD-0010CU-B5 1kW 

UMM-0010CA-B5 

UMM-0010CAB-B5 

UMM-0008CA-B6 

UMC-B56-FA-(03/05/10) 

UMC-B5C6A-PN-(03/05/10)  (No Brake) 
UMC-B5C6A-PB-(03/05/10) (With 

Brake) 

UMM-0008CAB-B6 

UMD-0015CU-B5 1.5kW 

UMM-0015CA-B5 

UMM-0015CAB-B5 

UMM-0013CA-B6 

UMM-0013CAB-B6 

UMD-0020C-B5 2kW 

UMM-0020CA-B5 

UMM-0020CAB-B5 

UMM-0018CA-B6 

UMM-0018CAB-B6 

UMD-0010E-B5 1kW 
UMM-0008EA-B6 

UMM-0008EAB-B6 

UMD-0015E-B5 1.5kW 

UMM-0013EA-B6 

UMM-0013EAB-B6 

UMM-0015EA-B5 

UMM-0015EAB-B5 

UMD-0020E-B5 2kW 

UMM-0018EA-B6 

UMM-0018EAB-B6 

UMM-0020EA-B5 

UMM-0020EAB-B5 

UMD-0030E-B5 3kW 

UMM-0029EA-B6 UMC-B6B-PN-(03/05/10)  (No Brake) 
UMC-B6B-PB-(03/05/10) (With Brake) UMM-0029EAB-B6 

UMM-0030EA-B5 UMC-B5C6A-PN-(03/05/10)  (No Brake) 
UMC-B5C6A-PB-(03/05/10) (With 

Brake) UMM-0030EAB-B5 

UMD-0050E-B5 5kW 

UMM-0040EA-B5 UMC-B5D-PN-(03/05/10) (No Brake) 
UMC-B5D-PB-(03/05/10) (With Brake) UMM-0040EAB-B5 

UMM-0044EA-B6 UMC-B6C-PN-(03/05/10) (No Brake) 
UMC-B6C-PB-(03/05/10) (With Brake) UMM-0044EAB-B6 

UMM-0050EA-B5 UMC-B5D-PN-(03/05/10) (No Brake) 
UMC-B5D-PB-(03/05/10) (With Brake) UMM-0050EAB-B5 

UMD-0075E-B5 7.5kW 

UMM-0055EA-B6 UMC-B6C-PN-(03/05/10) (No Brake) 
UMC-B6C-PB-(03/05/10) (With Brake) UMM-0055EAB-B6 

UMM-0075EA-B6 UMC-B6D-PN-(03/05/10) (No Brake 
UMC-B6D-PB-(03/05/10) (With Brake) UMM-0075EAB-B6 
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Chapter  2 Installation  
 

2.1 Installation Precautions 
 ̧ Installation Near Sources of Heat 

Implement measures to prevent temperature increases caused by external heat sources so that 
the ambient temperature of the Drive is within the specified limits. 

 ̧ Installation Near Sources of Vibration 

Install a vibration absorber on the installation  surface of the Drive so that the Drive will not be 
subjected to vibration. 

 ̧ Other Precautions 

Never install  the Drive in a location subject to high temperatures, high humidity, water drops, 
cutting oil, excessive dust, excessive dirt, excessive iron powder, corrosive gasses, or 
radioactivity. 

 

 

2.2 Mounting Types and Orientation 
The Drives are based mounted and should be fitted to a non-painted metal surface. Mount the Drive 
vertically, as is shown in Figure 2-1. 

Mount the Drives so that the Display Panel is facing toward the operator. Prepare two or three 
mounting holes for the Drive and mount it securely in the mounting holes (The number of mounting 
holes depends on the size of the Drive). 

 

Figure 2-1 Base-mounted diagram 

Airflow  

 
 

Base 
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2.3 Mounting Hole Dimensions 

Use all mounting holes to securely mount the Drive to the mounting surface. 

To mount the Drive, use a screwdriver that is longer than the depth of the Drive. 

Wiring diagram for mounting holes at 200VAC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wiring diagram for mounting holes at 400VAC 
 

 

  

   

(mounting pitch) (mounting pitch) 
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UMD -0000B-B5 

UMD -0001B-B5 

UMD -0002B-B5 

UMD -0004B-B5 

 

UMD -0007CU-B5 

UMD -0010CU-B5 

 

Unit: mm 

Machining Diagram for Mounting 
Holes (Mounting pitch) 

 

Machining Diagram for Mounting 

Holes (Mounting pitch) 

Unit: mm 

 

Unit: mm 

Machining Diagram for Mounting 
Holes (Mounting pitch) 

UMD -0015CU-B5 

UMD -0020CU-B5 

UMD -0010EU-B5 

UMD -0015EU-B5 

UMD -0020EU-B5 

UMD -0030EU-B5 

UMD -0050EU-B5 

UMD -0075EU-B5 
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2.4 Mounting Interval 

Installing One Drive in a Control Cabinet 

When installing a single Drive use Figure 2-2 as a reference for free space around the 

installation.  

Figure 2-2 Installing a single Drive in a control  cabinet 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Mounting  

 

 

 

 
Mounting  allowance  between  mounting  plate  
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Installing multiple  Drives in a Control Cabinet 

When installing a multiple  Drives use Figure 2-3 as a reference for free space around the installation.  
 

Figure 2-3 Installing multiple  Drives in a control cabinet 

 

 NOTE 
The UMD-B5 allows close mounting of 1mm between two adjacent drives. The UMD-0050EU-B5 and 
UMD-0075EU-B5 drives do not allow close mounting due to wiring, and the distance between drives is 
to be confirmed upon assembly of the cable, for which 80mm is recommended.
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Chapter  3 Wiring and Connecting  
 

 
3.1 Precautions for Wiring 

3.1.1 General Precautions 
 

 

DANGER 
 

 
 

 

 
WARNING 

Â Wiring and inspections must be performed only by qualified engineers. 
Â Check all wiring and power supplies carefully. 

Incorrect wiring or incorrect voltage application to the output circuits may 
cause short-circuit failures. If a short-circuit failure occurs as a result of any 
of these causes, the holding brake will not work. This could damage the 
machine or cause an accident that may result in death or injury. 

Â Connect the AC and DC power supplies to the specified Drive terminals. 
 

 

 
 

 
 
 
 
 
 
 
 

 

 
CAUTION 

Â Wait for at least five minutes after turning OFF the power supply and then 
make sure that the CHARGE indicator is not lit  before starting wiring or 
inspection work. Never touch the power supply terminals while the CHARGE 
lamp is lit after turning OFF the power supply because high voltage may still  
remain in the Drive. 

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

Â Check the wiring to be sure it has been performed correctly. 
Connectors and pin layouts are sometimes different for different models. 
Always confirm the pin layouts in technical documents for your model before 
operation. 

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

Â The main circuit  cable of the Drive must be guaranteed to work normally at 75 °C. 
Â Observe the following precautions when wiring the ?ƖŔƻĲќƚ main circuit  terminals. 
ҽ  Turn ON the power supply to the Drive only after all wiring, including the 

main circuit terminals, has been completed. 
ҽ If a connector is used for the main circuit terminals, remove the main 

circuit  connector from the Drive before you wire it. 
ҽ  Insert only one wire per insertion hole in the main circuit  terminals. 
ҽ  When you insert a wire, make sure that the conductor wire (e.g. whiskers) 

does not come into contact with adjacent wires. 
Â Install molded-case circuit  breakers and other safety measures to provide 

protection against short circuits in external wiring. 
 

 

 
Never change any wiring while power is being supplied, in case a risk of electric  
shock or injury. 
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IMPORTANT 

Â Use a molded-case circuit  breaker or fuse to protect the main circuit.  
The Drive connects directly to a commercial power supply; it is not isolated 
through a transformer or other device. Always use a molded-case circuit  
breaker or fuse to protect the Servo System from accidents involving different 
power system voltages or other accidents. 

Â Install an earth leakage breaker. 
The Drive does not have a built-in ground fault protective circuit. To configure 
a safer system, install  a ground fault detector against overloads and short-
circuiting, or install a ground fault detector combined with a molded-case 
circuit breaker. 

Â Never turn the power supply ON and OFF more than necessary. 
Use the Drive for applications that require the power supply to turn ON and 
OFF frequently. Such applications will cause elements in the Drive to 
deteriorate. 

Â After you have started the actual operation, allow at least one hour between 
turning the power supply ON and OFF (as a guideline). 

 
 

 
3.1.2 Countermeasures against Noise 

The Drive is designed as an industrial device. It therefore provides no measures 
to prevent radio interference. The Drive uses high-speed switching elements in 
the main circuit. Therefore, peripheral devices may be affected by switching 
noise. 

IMPORTANT If the equipment is to be used near private houses or if radio interference is a 
problem, take countermeasures against noise. 

 
 

 

 
Since the Drive uses microprocessors, it may be affected by switching noise from peripheral devices. 

To prevent the noise from the Drive or the peripheral devices from causing malfunctions  of any 
devices, take the following countermeasures against noise as required. 

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

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

 ̧ Never place the following cables in the same duct or bundle them together. Also, separate the 
cables from each other by at least 30 cm. 

 ̧ Never share the power supply with an electric  welder or electrical  discharge machine. If the 
Drive is placed near a high-frequency generator, install Noise Filters on the input side on the 
Main Circuit Power Supply Cable and Control Power Supply Cable even if the same power 
supply is not shared with the high-frequency generator. Refer to the section Noise Filters  for 
information on connecting Noise Filters. 

 ̧ Implement suitable grounding measures. Refer to the section Grounding for information on 
grounding measures. 

 

 
Noise Filters 

You must attach Noise Filters in appropriate places to protect the Drive from the adverse effects of 
noise. This is an example of wiring for countermeasures against noise. 
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Wiring example for countermeasures against noise 
 

 

 

 

 

 

 

200  VAC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Noise Filter Wiring and Connection Precautions 

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

 ̧ Separate input lines from output lines. Do not place input lines and output lines in the same 
duct or bundle them together. 

 

 

 

 

 

 

Ground 

plate  

Ground 

plate  

 

 

Separate  the  circuits.  

Drive 

Noise Filter  
 

  
 

  
 

 

2.0 mm2 
min. 

 
 

 

 

2.0 mm2 
min. 

Operation relay sequence 

User signal generators 

Noise Filter 

DC 
Power 
supply 

2.0 mm2 min. 

Motor 

M 

ENC 

Ground plate 
 
External ground: Use a dedicated ground. 

For the  ground  wire,  use  a wire  with  a thickness  of  at  least  2.0  mm2  (preferably,  flat  
braided  copper  wire).  
Whenever  possible,  use twisted -pair  wires  to  wire  all  connections  marked  with  

  

  

Noise  Filter  Noise  Filter  
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 ̧ Separate the Noise Filter ground wire from the output lines. Do not place the Noise Filter 

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

 

 

 
Ground  
plate  

Ground  
plate  

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

Filter ground wire to other ground wires. 
 

 
Ground  

plate  
Ground  

plate  

 ̧ If a Noise Filter is located inside a control panel, first connect the Noise Filter ground wire and 
the ground wires from other devices inside the control  panel to the grounding plate for the 
control  panel, then ground the plate. 

 

Noise  Filter  

 

 

 

 

 

 

 

 

 

 

 

The ground  wire 
can be close to 

the input lines.  

Noise  Filter  

 

 

 

 

 

 

 

Drive  Drive  

Noise  Filter  

Drive  Drive  

Shielded  ground  wire  

Noise  Filter  

Control  Cabinet  

Drive  

Drive  

Grounding  
Ground  Plate  

Noise  Filter  
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3.1.3 Grounding 

Implement grounding measures as described in this section. Implementing suitable grounding 
measures will also help prevent malfunctions, which can be caused by noise. Always use an 
unpainted backplane for electrical cabinets. 

 ̧ Ground the Drive to a resistance of 100 ů  ̡or less. 

 ̧ Be sure to ground at one point only. 

Ground the Motor directly if the Motor is insulated from the machine. 

 
Motor Frame Ground or Motor Ground 

If the Motor is grounded thought the machine, the switching noise current can flow from the main 
circuit of the Drive through the stray capacitance of the Motor. To prevent this always connect the 

Motor frame terminal (FG) or ground terminal (FG) of the Motor to the ground terminal  on the 

Drive. Also, be sure to ground the ground terminal . 

 
Noise on I/O Signal Cables 

To prevent noise entering the I/O Signal Cable connect the shield of the I/O Signal Cable to the 
connector shell and ensure the shell is connected to ground. 

If placing cables in metal conduits, ensure the conduit  is connected to 

ground. For all grounding, use a single grounding point. 

Cable Fixing 

It is recommended that all cable shields are secured with a conductive metal clamp to the ground plate. 

  
Ferrite Coils 

While ferrite coils can be used to solve application specific EMC issues, they should not be necessary for 
applications. 

 
 

Cable  
To 

Controller  

Shield  part  (remove  cable  sheath.)  

Ground  Plate  
Cable  Clamp  

  Secure  the  shield  of  the  cable  with 

a conductive metal part.  

Remove  the  coating  from 

the mounting surface.  
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3.2 Basic Wiring Diagrams  

Rated power from 50W to 400W 
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Rated power from 750W to 2kW 
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400V AC, rated power from 1kW to 7.5kW 
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3.3 Terminals Arrangements 

Rated power from 50W to 400W 
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200VAC, rated power from 750W to 2kW 
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400VAC, rated power from 1kW to 1.5kW 
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400VAC, rated power from 2kW to 3kW 
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400VAC, rated power from 5kW to 7.5kW 
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3.4 Wiring the Power Supply to Drive 

3.4.1 Terminals Arrangement 

Rated power from 50W to 400W 
 
 

 
 
 

 

Symbols Name Specifications and Reference 

L1ȁL2 Main circuit power 
supply input terminals 

Single-phase, 200 VAC to 240 VAC, -15% to +10%, 
50Hz or 60Hz 

PȁB Regenerative 
Resistor terminal 

Connects a regenerative resistor with a minimum 
resistance value of 45 ohms 

PȁN DC terminals For the common DC bus, connect all P of Drive to the 
positive pole, and N to the negative pole. 

UȁVȁW Motor terminals Connects the U-phase, V-phase and W-phase of 
Motor 

PE Ground terminal Always connect this terminal to prevent electric  
shock. 



 
UMD-B5 CANopen User Guide  Chapter 3 Wiring and Connecting   

Document Version: V1.02 (May 2025)  2025 Unitronics All Rights Reserved 37  
 

 
Rated power from 750W to 2kW 

 
 

 
 

 

Symbols Name Specifications and Reference 

L1ȁL2ȁL3 Main circuit power 
supply input terminals 

Three-phase, 200 VAC to 240 VAC, -15% to +10%, 
50Hz or 60Hz 

ṥ1ȁṥ2 DC reactor terminals 
For using a DC reactor, remove the short wiring, and 
connect a DC reactor between ṥ1 and ṥ2. 

ṥ2ȁ  DC terminals 
For the common DC bus, connect all ṥ2 of Drive to 
the positive pole, and  to the negative pole. 

L1CȁL2C Control 
circuit 
terminals 

Single-phase, 200 VAC to 240 VAC, -15% to +10%, 
50Hz or 60Hz 

 

 
B1ȁB2ȁB3 

 
Regenerative 
Resistor terminal 

There is a short wiring between B2 and B3 at the 
factory. 

 ̧ When the busbar capacitance is insufficient, 
remove the short wiring, and connect an external 
regenerative resistor between B1 and B2. 

UȁVȁW Motor terminals Connects the U-phase, V-phase and W-phase of 
Motor 

 

 Ground terminal Always connect this terminal to prevent electric  
shock. 
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400VAC, rated power from 1kW to 3kW 

 

 

 
Take for example a product with a power rating of 1kW~1.5kW. Products with power rating from 1.5kW to 3kW are 
similar in appearance and have the same components 

 

 Symbols Name Specifications 

L1, L2, L3 Power supply input 
terminals 

3-phase AC 380V͘ 480V, -15%͘+10%, 50Hz/60Hz 

 
ṥ 

DC reactor connectors Prior to delivery, the connection between ṥ1 and 
ṥ2 is in a shorted state. When using a DC reactor, 
a DC reactor is connected between ṥ1 and ṥ2. 

 

 

DC busbar connectors When multiple  servo drives are used in a common 

DC bus configuration,  ṥ2 and  of all drives are 
connected in series, respectively. 

L1C, L2C Control 
power 
terminals 

Single phase AC 200V~240V, -15%~ +10%, 
50Hz/60Hz 

 

 
B1, B2, B3 

Regenerative 
resistor connectors 

 ̧ When using the built-in regenerative resistor: 
Keep the connection between B2 and B3 
shorted. 

 ̧ When using an external regenerative resistor: 
Please remove the jumper between B2 and B3 and 
connect the external regenerative resistor between 
B1 and B2. 

U, V, W Motor 
power 
connectors 

Connect the U, V and W phases of the motor. 

 

 Grounding terminals Connect the power supply earth terminal for earthing. 
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400VAC, rated power from 5kW to 7.5kW 
 
 

 
 
 

 

Symbols Name Specifications 

L1, L2, L3 Power supply input 
terminals 

3-phase 380V͘ 480V, -15%͘+10%, 50Hz/60Hz 

 

 

DC busbar connectors When multiple  servo drives are used in a common 

DC bus configuration,  ṥ and  of all drives are 
connected in series, respectively. 

L1C, L2C 
Control 
power 
terminals 

Single phase AC 380V͘ 480V, -15%~ +10%, 
50Hz/60Hz 

 

 
B1, B2, B3 

Regenerative 
resistor connectors 

 ̧ When using the built-in regenerative 
resistor: Keep the connection between B2 and 
B3 shorted. 

 ̧ When using an external regenerative resistor: 
Please remove the jumper between B2 and B3 
and connect the external regenerative resistor 
between B1 and B2. 

U, V, W Motor 
power 
connectors 

Connect the U, V and W phases of the motor. 

 

 Grounding terminals Connect the power supply earth terminal for earthing. 

L1, L2, L3 Power supply input 
terminals 

3-phase 380V͘ 480V, -15%͘+10%, 50Hz/60Hz 
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3.4.2 Wiring a Regenerative Resistor 

 

 

Diver model Rated power Minimum value 
Connection 
terminals 

UMD-0000B-B5 50W  
 
ΠΡ ̡

 
 
PȁB 

  UMD-0001B-B5 100W 

UMD-0002B-B5 200W 

UMD-0004B-B5 400W 

UMD-0007CU-B5 750W 
ΞΡ ̡ B1ȁB2 

UMD-0010CU-B5 1kW 

UMD-0015CU-B5 1.5kW 
ΝΜ ̡ B1ȁB2C 

UMD-0020C-B5 2kW 

UMD-0010E-B5 1kW 
ΣΡ ̡ B1ȁB2 

UMD-0015E-B5 1.5kW 

UMD-0020E-B5 2.0kW 
40  ̡ B1ȁB2 

UMD-0030E-B5 3.0kW 

UMD-0050E-B5 5.0kW 
20  ̡ B1ȁB2 

UMD-0075E-B5 7.5kW 
 
 
 
 

Figure 3-1 is an example of connecting an external regenerative resistor for the drives rated power 
from 50W to 400W. 

 
Figure 3-1 Wires a regenerative resistor 
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WARNING 

Connect the external regenerative resistor as follows to avoid damaging the drive 
or malfunction.  
Â It is necessary to connect an external regenerative resistor for the drives rated 

power from 50W to 400W. The minimum resistance value of the external 
regenerative resistor is 45 ohms. 
Never connect the external regenerative resistor between terminals P and N. 

Â In the case of the drives rated power from 750W to 1kW, confirms whether the 
bus capacitance is insufficient. If necessary, connect an external 
regeneration resistor between terminals B1 and B2. The minimum resistance 
value of the external regenerative resistor is 25 ohms. 
Never connect the external regenerative resistor between terminals B1 and B3. 

Â When an external regenerative resistor is connected, check and set Pn521.0 
as 0 after the power up. 

Â Please check and confirm that the external regenerative resistor is mounted on 
non- combustible materials. 
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3.4.3 Wiring Procedure 

Prepare the following items before preparing the wiring for the Main Circuit Terminals and Control 
Circuit Terminals. 

 

Required Item Description 

Flat-blade screwdriver or 
Terminal removal tool 

 ̧ Flat-blade screwdriver: commercially available screwdriver 
with tip width of 3.0 mm to 3.5 mm 

 ̧ Terminal removal tool: an accessory of the Drive 

Cold pressed terminals Sleeve type ferrule with cross-section from 1.5 mm2 to 2.5 mm2 

Wiring plier Commercially available plier with crimping and stripping 
functions 

 

 

Follow the procedure below to wire the Main Circuit Terminals and Control Circuit Terminals. 

Step 1 Remove the Main Circuit Terminals and Control Circuit Terminals from the Drive. 

  

 

Step 2 Peel off the sheath so that the conductor portion of the cable will  protrude from the tip of the ferrule. 

 
  

 8mm ͘9mm  

 

Step 3 Insert the cable into the ferrule (It should protrude 1 mm or more from the ferrule). 

1mm  or  more  
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Step 4 Crimp the cable that has been inserted into the ferrule, and cut off the cable conductor portion  
protruding from the ferrule (The allowable protruding length after cutting should not be more than 0.5 mm). 

Step 5 Use the flat-blade screwdriver or the terminal removal tool to press down the spring button 
corresponding to the terminal, and then insert the cable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 6 Insert the crimped cable into the connection terminals, and then pull  out the tool. 

Step 7 Make all other connections in the same way. 

Step 8 To change the wiring, pull  the cable out of the connection terminals. 
Use the flat-blade screwdriver to press down the spring button corresponding to the terminal, and 
then gently pull out the cable. 

Step 9 When you have completed wiring, attach connection terminals to the Drive. 

 NOTE 

The above wiring procedure is also applicable to the Motor Terminals. 

----End 

Use the  flat -blade  screwdriver  
Use the  terminal  removal  tool  

 

 

Cut  off  the 

protruding  

portion  
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3.4.4 Motor Connection Diagram 
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3.4.5 Power Input Wiring Example 

Rated power from 50W to 400W 

Use single-phase 200 VAC to 240 VAC as the power input for the Drives rated power from 50W to 400W. 
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Rated power from 750W to 2kW 

Use single-phase or three-phase 200 VAC to 240 VAC as the power input for the Drives rated power 
from 750W to 2kW. 

The following figure shows the wiring example for using the three-phase AC input power. 
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The following figure shows the wiring example for using the single-phase AC input power. 
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400VAC, rated power from 1kW to 5kW 

Use a three-phase AC 380V~480V as the power input for the drives. 

[When using three-phase AC power supply] 
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3.5 Wiring the Encoder 

3.5.1 Connection Diagram 

 
 

 
3.5.2 Battery Case Connection 

 

 
 

 

 
CAUTION 

Â  Absolute encoders require a battery supply to retain the absolute encoder 
data when the Drive power is removed. 

Â Battery model: LS 14500 (3.6V, AA) 
Â Replace the battery if the alarm A.47 or A.48 occurred and perform the 

operations Absolute encoder multi-turn reset and Absolute encoder alarm 
reset. 

 
 

 

 

Follow the instructions below to install  or replace the battery case. 

Step 1 Turn ON only the control  power supply to the Drive. 

Step 2 Open the cover of the battery case. 

Step 3 Remove the old battery and mount a new battery. 
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Absolute encoder cable 
 
 

 
Drive connector 

 
 

 
Mount a lithium battery 

 

 
Step 4 Close the cover of the battery case. 

Step 5 Repower up the Drive. 

Step 6 Reset the Alarms. 

 NOTE 

 ̧ Perform the Fn011 and Fn010 by Panel Operator to reset the alarms, for details, see the section 
Fn010 (Absolute encoder multi -turn reset) and Fn011 (Absolute encoder alarm reset). 
 

Step 7 Make sure the alarms have been cleared and the Drive operates normally. 

----End 
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3.6 I/O Signal Connections 

3.6.1 Signal Diagram 

 

 NOTE 

The signal definitions for the IO signals of all drives are the same. The signal name in the diagram 
above is predefined at the factory. You can assign the following signals by Pn509, Pn510, and Pn511, 
see the section 5.7 IO Signal Allocation in detail. 

3.6.2 Pin Layout 
Pin Name Type Function 

1 VREF+ Input  
Speed reference differential  input: ±10V. 

2 VREF- Input 

5 TGON+ Output Motor rotation test: ON when the motor speed 
exceeds the set value. 6 TGON- Output 

7 ALM+ Output Servo alarm: OFF when an abnormal condition is 
detected. 8 ALM- Output 

9 SRDY+ Output Servo READY: When the control circuit and the main 
circuit  are turned on, it will  be ON if ƣőĲƖĲќƚ no alarm 
and no overtravel for servo. 10 SRDY- Output 
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Pin Name Type Function 

11 COIN+ Output Positioning completed: ON after positioning is 
completed (deviation pulse reaches the set value). 12 COIN- Output 

 
13 

 
DICOM 

 
Common 

I/O signal power supply, to be supplied by user with a 
DC 24V power supply. 

Range of operating voltage: DC 24V±20% 

14 S-ON Input Servo ON: Motor becomes the turn-on state. 

 
 
 
 
 
 
 

 
15 

 
 
 
 
 
 
 

 
P-CON 

 
 
 
 
 
 
 

 
Input 

Select the function of this signal by parameter settings. 

Proportional 
Control 
Switch 

Change the speed ring control mode 
from PI control  to P control  when it is 
ON. 

Rotation 
Direction 
Switch 

Use this signal to switch the direction 
of rotation when the function "Set 
speed selection internally" is used. 

Control Mode 
Switch 

Switch the control  method 

Zero Clamp When [Speed Control] is ON, the 
command speed is "0". 

Command 
Pulse 
Prohibited 

When [Position Control] is ON, the 
command pulse input will  be 
stopped. 

 
16 

 
P-OT 

 
Input 

Forward 
Rotation 
Prohibited 

 
 
 

Overtravel prohibited: Stop the servo 
motor when it is OFF.  

17 
 
N-OT 

 
Input 

Reverse 
Rotation 
Prohibited 

18 TP1 Input  
Touch Probe Input 

19 TP2 Input 

 
43 

 
TP-DICOM 

 
Common 

The power supply for the input signal of the Touch 
Probe is to be supplied by user (DC 24V mains 
supply). Range of operating voltage: DC 24V±20% 

20 PAO+ Output  
Encoder pulse dividing pulse output Phase A 

21 PAO- Output 

22 PBO+ Output  
Encoder pulse dividing pulse output Phase B 

23 PBO- Output 

24 PCO+ Output  
Encoder pulse dividing pulse output Phase C 

25 PCO- Output 

26 TREF+ Input  
Torque reference input. Max input voltage: ±12V 

27 TREF- Input 

30 PULS+ Input Form of pulse input: 
 ̧ Symbol + pulse train 31 PULS- Input 
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Pin Name Type Function 

32 SIGN+ Input  ̧ CCW+CW 
 ̧ Two-phase orthogonal pulse (90ºphase difference) 

33 SIGN- Input 

34 PPI Input Power supply for open collector  command ыΞu̡оΜЮΡìШ
resistor is preset inside of the servo drive) 

39 ALMRST Input Alarm reset: Release the servo alarm state. 

40 CLR Input Position deviation pulse clear: to clear the position 
deviation pulse during position control. 

41 PCL Input Forward Torque Limit 

42 NCL Input Reverse Torque Limit 

3,28,46,48,50 GND Common Signal Grounding 

Other  ̇  ̇ Reserved 

3.6.3 Wiring Description 

Input Signals Wiring 

The input signals of the Drive are divided into two groups, and the details are as follows. 

Taking the input signal P-OT as an example, Figure 3-2 shows the connection diagram by using an 
external 24 VDC power supply, and the wiring of other input signals wiring is the same as it. 

 

Figure 3-2 P-OT wiring diagram 

Drive  

 
 

 
You can assign the input signals by Pn509 and Pn510. For the input signal allocation,  see the 
section 5.7 IO Signal Allocation. 

 

 

  

 

 

 
Drive  

 

 

  

 

Co-anode  method  Co-cathode  method  
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Output Signals Wiring 

Taking the output  signal TGON as an example, Figure 3-3 shows the connection diagram for using 
the optocoupler or relay, and the wiring of other output signals wiring is the same as it. 

 

Figure 3-3 TGON wiring diagram 
24  VDC 

 

 

24  VDC 

 

  

The maximum permissible voltage and current of the optocoupler output circuit  inside the servo drive are as 
follows: Maximum voltage: 30 VDC 
Maximum current: DC 50 mA 

You can assign the output signals by Pn511. For the output signal allocation,  see the section 5.7 
Output Signal Allocations.  

3.6.4 Holding Brake Wiring 

A holding brake is used to hold the position of the moving part of the machine when the Drive is 
turned OFF so that the moving part does not move due to gravity or an external force. 

You can use the brake that is built  into a Motor with a Brake, or you can provide one on the machine. 
The holding brake is used in the following cases. 

 

 

Motor  
 

 
Holding  Brake  

Prevents  the  moving  part  from 

falling  due  to  gravity  when  the 

power supply is OFF.  

Moving  part  of  machine  

 
 

 
External  force  

Moving  part  of  machine  
 
 
 

 
Holding  Brake  

 
Prevents the moving part from 

moving  due  to  an  external  force.  

 

 
 

 

 
IMPORTANT 

Â The brake built  into a Motor with a Brake is a de-energization brake. It is used 
only to hold the Motor and cannot be used for braking. Use the holding brake 
only to hold a Motor that is already stopped. 

Â Keep the input voltage at least 21.6 V to make the brake work. 
Â The wiring of the brake signal has no polarity, please prepare a 24 VDC 

external power supply. 
Â Cable of 0.5mm² or above is recommended. 

 
 

 

Taking the drives rated from 50W to 400W as an example, Figure 3-4 shows the connection 
diagram of the holding brake. 

 

 
 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

Motor  

Vertical  Axis  
Shaft  with  External 

Force Applied  
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Figure 3-4 Holding brake wiring 
diagram 

 

 

Drive  

L1 U 

 

Motor  

Single -phase  

220  VAC 

Noise  

filter  
V 

M
 

L2 W 

PE 

 

CN2 ENC 

 

BK+  

 

 

BK- 

 

 
+24V  

BK
 

Brake 

control 

relay  

 

AC DC 

 

24V  

(brake  power  supply)  

 

 
3.6.5 Touch Probe Wiring 

You shall only use the terminals CN1-18 (TP1) and CN1-19 (TP2) for Touch Probe input signal, 
which has been allocated at factory. The following figure shows the example diagram for the 
connection. 

Drive  

 

 
The timing sequence between input signals and trigger is as shown below. 

TP1 

TP2 

 

Touch  Probe 
trigger  

OFF 

 
Rising  edge  

OFF 

 
Falling  edge  

ON 

CN1 
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3.7 USB Communication Cable 

Connects your PC to a Drive with a USB Communication Cable, to make FW upgrade (if needed) 
Connection Diagram 

 

 
Cable Description 

You can purchase the USB Communication  Cable provided by UNITRONICS љÖÉ7Ξ-9 7ΞΜΜњ, or 
you can purchase the commercially available products yourself. 

The plug connected to your PC is USB Type-A, and the plug connected to the Drive is Mini USB Type-B. 
 

 

 

Mini  USB Type -B Plug  

USB Type -A Plug  
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Chapter  4 Basic Settings  
 

 
You can implement the functions of parameter setting, display, monitoring, alarm, adjustment, etc. 
of the Drive in the following two ways. 

 ̧ Use the Panel Operator of the Drive. 

 ̧ Send SDO command. 

 

4.1 Panel Operator 

4.1.1 Key Names and Functions 

There is a Panel Operator on the front of the Drive, as is shown in Figure 4-1. 

Figure 4-1 Diagram of Panel Operator 

The names and functions of the keys on the Panel Operator are as follows. 
 

Key Functions 

M Press [M] key to select a basic mode, such as the status display mode, utility  
function mode, parameter setting mode, or monitor mode. 

ƶ Press [ƶ] Key to increase the set value. 

Ƹ Press [Ƹ] Key to decrease the set value. 

 
 

 ̧ Data setting key 
 ̧ To display parameter setting and set value. 
 ̧ To shift to the next digit on the left. 
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4.1.2 Basic Mode Selection 

The basic modes include: Status Display Mode, Parameter Setting Mode, Utility Function Mode, and 
Monitor Mode. 

Select a basic mode with [M] key to display the operation status, set parameters and operation 
references, as is shown in Figure 4-2. 

 
Figure 4-2 Select a basic mode 

 

 

 

 

 

 

 

 

 

[  ] 
 
 
 
 

 
[  ] 

 
 
 
 

 
[  ] 

 

 
4.1.3 Status Display Mode 

Power ON the Drive and wait for a while, the Panel Operator will  initially  display the Servo 

Status. The information displayed by the status is divided into two parts as Figure 4-3: 

 ̧ The first two digits are called Bit Data, which indicates the signal states during the 
operation of the Drive. 

 ̧ The last three digits are called Code, which indicates the operation states of the Drive. 
 

Figure 4-3 Status Display 

Bit Data Code 

The display meaning of each segment on Bit Data are shown in Table 4-1 , and they have different 
meanings under Speed or Torque Control Mode and Position Control Mode 

[M] 

[M] [M] 

[M] 

 

 

 

 

1 

2 

 
3 

4 5 6 7 
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Table 4-1 Display meaning of each segment on Bit Data 

 
No 

Speed Control/Torque Control Position Control Mode 

Meaning Description Meaning Description 

 

 
1 

 
Speed 
Coincidence 
(VCMP) 

Lit when the difference between 
the Motor speed and reference 
speed is the same as or less than 
the value set in Pn501 (Default 
setting is 10 rpm). 

Always lit  in Torque Control Mode. 

 
Positioning 
Completion 
(COIN) 

 
Lit if the error between position 
reference and actual Motor position 
is below preset value in Pn500 
(Default setting is 10 pulses). 

 
2 

 
Servo OFF 

Lit when servo is off. 

Not lit  when servo is 

on. 

 
Servo OFF 

Lit when servo is off. Not lit  

when servo is on. 

3 Control Power 
ON 

Lit when Drive control  power is 
ON. 

Control Power 
ON 

Lit when Drive control  power is ON. 

 
 

4 

 
Speed 
Reference 
Input 

 
Lit if input speed reference 
exceeds the value preset in Pn503 
(Default setting is 20 rpm). 

 
Reference 
Pulse Input 

ON when the reference pulse is being 
input. 

OFF when no reference pulse is input. 

 
5 

Torque 
Reference 
Input 

Lit if input torque reference 
exceeds preset value (10% rated 
torque is standard setting). 

Deviation 
Counter Clear 
Signal Input 

Lit when deviation counter clear signal 
is input. 

6 Power Ready Lit when main power supply 
circuit is normal. 

Power Ready Lit when main power supply circuit is 
normal. 

 
7 

Rotation 
Detection 
(TGON) 

Lit if Motor speed exceeds 
the value preset in Pn503 
(Default setting is 20 rpm). 

Rotation 
Detection 
(TGON) 

Lit if Motor speed exceeds the 
value preset in Pn503 (Default 
setting is 20 rpm). 

 

The display meanings of Code are shown in Table 4-2. 

Table 4-2 Display meanings of Code 

 

 

 

 

 

 

 

Display information Description 

  
Servo OFF (Motor Power OFF) 

  
Servo initialization failed (check the encoder connection) 

 Run 

Servo ON (Motor Power ON) 
  

Servo Alarm State 

  
Forward Drive Prohibited 

  
Reverse Drive Prohibited 

  
(Forward and Reverse) Overtravel State 
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Display information Description 
 

 

 
Alarm Number Display 

NOTE: When the Drive is in Servo Alarm State, you shall check and correct the fault according to the Alarm 
Number Display, and then, you can press [ƹ] key to try to clear the current alarm. 



 
UMD-B5 CANopen User Guide  Chapter 4 Basic Settings   

Document Version: V1.02 (May 2025)  2025 Unitronics All Rights Reserved 61  
 

 

4.1.4 Parameter Setting Mode 

Functions can be selected or adjusted by setting parameters. There are two types of parameters. 

 ̧ Function Parameters: the functions allocated to each digit of the Panel Operator can be selected. 

 ̧ Adjustment Parameters: a parameter is set to a value within the specified range of the parameter. 

For a description of the parameter settings, please refer to Chapter 10 Parameters. 

Function Parameters Settings  

The example below shows how to change parameter Pn003 (Application Function Selections 3) from 
0000 to 1032. 

Step 1 Press [M] key several times to select the Parameter Setting Mode. 

Step 2 Press [ƶ] key or [Ƹ] key to select the parameter Pn003. 

 

Step 3 Press [ƹ] key to display the current value of Pn003. 

Step 4 Press and hold [ƹ] key for 1 second or more, and then a flashing decimal point will  appear at the 
bottom right of the 5th digit. 

 
 
 
 

 

Step 5 Press [ƶ] key twice, changing the value of the 5th digit from 0 to 2. 

Step 6 Press [ƹ] key once, moving the flashing decimal point to the 4th digit. 

 

Step 7 Press [ƶ] key three times, changing the value of the 4th digit from 0 to 3. 

Step 8 Press [ƹ] key twice, moving the flashing decimal point to the 2nd digit. 

 

Step 9 Press [ƶ] key once, changing the value of the 2nd digit from 0 to 1. 

Step 10 Press the [M]  key once to return to the display of Pn003 parameter value. 

Step 11 Press the [M]  key once to display parameter Pn003. 

 NOTE 
After completing the function parameters setting, restart the Drive to take effect. 

----End 
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Adjustment Parameters Setting 

The example below shows how to change parameter Pn102 (Speed Loop Gain) from 100 to 85. 

Step 1 Press [M] key several times to select the Parameter Setting Mode. 

Step 2 Press [ƶ] key or [Ƹ] key to select the parameter Pn102. 

 

Step 3 Press [ƹ] key to display the current value of Pn102. 

Step 4 Press [ƶ] key or [Ƹ] key to change the value to 00085. 
Press and hold [ƶ] key or [Ƹ] key to jump the setting value quickly. 

Step 5 Press [ƹ] key or [M] key to return to the display of Pn102. 

---- End 
 

 

Panel Operator can only display 5 digits. The value of some adjustment 
parameters will be 6 digits or more. The display of the parameter values is as 
follows (take the display of parameter value -41943040 as an example). 

 

IMPORTANT 

 
 
 

 

 
The example above shows how to change parameter Pn504 (Deviation Counter Overflow Alarm) from 
41943040 to 42943240. 

Step 6 Press [M] key several times to select the Parameter Setting Mode. 

Step 7 Press [ƶ] key or [Ƹ] key to select the parameter Pn504. 

 

Step 8 Press [ƹ] key to display bottom four digits of the current value of Pn504. 

Step 9 Press and hold [ƹ] key for 1 second or more, and then a flashing decimal point will  appear at the 
bottom right of the 5th digit. 

 

 

 

 

Top two  digits  Middle  four  digits  

 

 

Bottom  four  digits  
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Step 10 Press [ƹ] key twice, moving the flashing decimal point to the 3rd digit. 

Step 11 Press [ƶ] key twice, changing the value of the 3rd digit from 0 to 2. 

 

Step 12 Press [ƹ] key four times, moving the flashing decimal point to the 3rd of middle four digits. 

Step 13 Press [ƶ] key once, changing the value of the 3rd digit from 1 to 2. 

 

Step 14 Press the [M]  key once to return to the display of Pn504 parameter value. 

Step 15 Press the [M]  key once to display parameter Pn504. 

---- End 
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4.1.5 Monitor Mode 

The Monitor Mode can be used for monitoring the reference values, I/O signal status, and Drive 
internal status. 

The Monitor Mode can be selected during Motor operation. 
Select Monitor Mode 

The example below shows how to display, the contents of monitor number Un003 (when the Motor 
rotates at 100 ). 

Step 1 Press [M] key several times to select the Monitor Mode. 

Step 2 Press [ƶ] key or [Ƹ] key to select the monitor number Un003. 

 

Step 3 Press [ƹ] key to display the data of Un003. 

Step 4 Press [ƹ] key to return to the display of Un003. 

---- End 

Contents of Monitor Mode Display 
 

Monitor Number Content of Display Unit 

Un000 Motor speed rpm 

Un001 Input value of speed reference rpm 

Un002 Input percentage of torque reference (relative to rated 
torque) 

% 

Un003 Internal torque reference (in percentage to the rated 
torque) 

% 

Un004 Encoder Rotation angle pulse number  ̇

Un005 Input signal monitor  ̇

Un006 Touch Probe signal monitoring  ̇

Un007 Output signal monitor  ̇

Un008 Number of input pulses within 1ms 1 pulse 

Un009 Input reference pulse counter  ̇

Un011 Pulse deviation counter  ̇

Un013 Reference pulse 1 pulse 

Un015 Percentage of load inertia  ̇

Un016 Motor Overload Ratio % 

Un019 Busbar Voltage V 

Un021 Encoder temperature ᴈ 
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Monitor Number Content of Display Unit 

Un022 Main board temperature ᴈ 

Un024 PCP target position  ̇

 

 
The status (low level or high level) of input signal allocated to each input terminal is displayed. 

 

Monitor 
Number 

Monitoring data Description 

 
 
 
 
 
 
 

 
Un005 

 ̧ When it indicates digital IO: 
Indication for CN1- 
14, -15, -16, -17 

 
 
 
 
 
 

 
Indication for CN1- 
39, -40, -41, -42 

 
 

 

 ̧ When it indicates virtual IO: 
Indication for bit12, Indication for bit0, 

bit13, bit14, bit15 bit1, bit2, bit3 
 
 
 
 
 
 

 
Indication for bit8, Indication for bit4, 

bit9, bit10, bit11 bit5, bit6, bit7 

 
 
 

 
The value of Hexadecimal, 
and each bit indicates the 
signal status of 4 channels. 

Range: 0000 (0) to1111 (F) 

0=Low level; 1=High level 

The status corresponds to 
the corresponding pin from 
right  to left. 

 
 
 
Un006 

 
Indication for TP1 

 
 
 
 
 

 
Indication for TP2 

 
The value of Binary, and 
each column indicates the 
signal state of 1 channel. 

0=Low level; 1=High level 

 

 
Un007 

 
Indication for CN1-11, -12 Indication for CN1-5, -6 

 
 
 
 
 

 
Indication for CN1-9, -10 Indication for CN1-7, -8 

 
The value of Binary, and 
each column indicates the 
signal state of 1 channel. 

0=Low level; 1=High level 

NOTE: Un007 represents the state of the output signal. The optocoupler ON and OFF of each output signal 
depends on whether the output signal is inverted: 
If the signal is not inverted, lit  for turning the optocoupler ON, and not lit  for turning the optocoupler 
OFF. If the signal is inverted, lit for turning the optocoupler OFF, and not lit for turning the 
optocoupler ON. 
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4.1.6 Utility Function Mode 

This section describes how to apply the basic operations using the Panel Operator to run and adjust 
the Motor. 

The following table shows the parameters in the Utility Function Mode. 
 

Function Number Name 

Fn000 Alarm trace data display 

Fn001 Initialize parameter settings 

Fn002 JOG operation 

Fn003 Auto adjustment of speed reference offset 

Fn004 Manual adjustment of speed reference offset 

Fn005 Automatic offset-adjustment of Motor current detection signal 

Fn006 Manual offset-adjustment of Motor current detection signal 

Fn007 Software version display 

Fn009 Load inertia identification  

Fn010 Absolute encoder multi -turn reset 

Fn011 Absolute encoder alarm reset 

Fn017 Auto-tuning tool 

Fn018 PJOG operation 
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Fn000 (Alarm trace data display)  

The alarm trace data display can display up to ten previously occurred alarms. The following are the 
steps to display the alarm trace data. 

Step 1 Press [M] key several times to select the Utility Function Mode. 

Step 2 Press [ƶ] key or [Ƹ] key to select the function number Fn000. 

 

Step 3 Press [ƹ] key to display latest alarm number. 

serial number 
 Alarm number 
 

Step 4 Press [ƶ] key or [Ƹ] key to view the other alarm data. 

Step 5 Press the [ƹ] key to return to the display of the Fn000. 
Press and hold [ƹ] key for 1 second or more to clear all the alarm trace data. 

----End 

 

 Fn001 (Initialize parameter settings)  

The following are the steps to initialize parameter settings. 

Step 1 Press [M] key several times to select the Utility Function Mode. 

Step 2 Press [ƶ] key or [Ƹ] key to select the function number Fn001. 

 

Step 3 Press [ƹ] key, and Panel Operator displays as below. 

Step 4 Press and hold [ƹ] key for 1 second to initialize the parameter settings, until  Panel Operator 
displays and blinks done, which indicates the initialization of parameter setting has been 
completed. 

 

 
 

Step 5 Release [ƹ] key to return to the display of the Fn001. 

----End 

 

Fn002 (JOG operation)  

This utility  function often used for trial operation, refers to the section 7.3.3 JOG Operation
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Fn003 (Auto Adjustment of Speed Reference Offset)  

For speed control,  even if the speed reference is 0V (command reference is 0 or stopped), the servo 
motor may move at a very low speed. By this moment, use the offset adjustment function to clear 
the offset. 
Refer to 5.9.2 Adjustment of Speed Reference Offset. 

 
Fn004 (Manual Adjustment of Speed Reference Offset) 

Refer to 5.9.2 Adjustment of Speed Reference Offset when using the Manual Adjustment of Speed 
Reference Offset. 

 
Fn005 (Automatic offset-adjustment of Motor current detection signal)  

Motor current detection offset adjustment has been performed at UNITRONICS before shipping. 
Basically, the user need not perform this adjustment. 

 
 

 
IMPORTANT 

Â Execute the automatic  offset adjustment if the torque ripple is too big 
when compared with that of other Drives. 

Â Execute the automatic  offset adjustment in the servo OFF state. 

 
 

The following are the steps to execute the automatic  offset adjustment. 

Step 1 Press [M] key several times to select the Utility Function Mode. 

Step 2 Press [ƶ] key or [Ƹ] key to select the function number Fn005. 

 

Step 3 Press [ƹ] key, and Panel Operator displays as below. 

Step 4 Press [M] key to execute the automatic  offset adjustment. 
Panel Operator displays and blinks done, and 2 seconds later, it will  return to previous display. 

 
 [M] 

 
 
 
 
 

Step 5 Press the [ƹ] key to return to the display of the Fn005. 

---- End 
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Fn006 (Manual offset-adjustment of Motor current detection signal)  

To adjust the offset, perform the automatic  adjustment (Fn005) first.  And if the torque ripple is still 
big after the automatic adjustment, perform the manual offset-adjustment as follows. 

 

 
 

 

 
IMPORTANT 

Â Please carefully execute the manual offset-adjustment, in case worsen the 
characteristics of the Motor. 

Â When executing the manual offset-adjustment, run the Motor at a speed of 
approximately 100 rpm, and adjust the phase-U and phase-V offsets 
alternately several times until the torque ripple is minimized. 

 
 

 

 
Step 1 Press [M] key several times to select the Utility Function Mode. 

Step 2 Press [ƶ] key or [Ƹ] key to select the function number Fn006. 

 

Step 3 Press [ƹ] key, and Panel Operator displays as below. 

Step 4 Press [M] key for switching the display between 0_CuA (phase-U) and 1_Cub (phase-V). 
 

[M] 
 

 

Step 5 Select one phase display (e.g. 1_Cub, phase-V), and press and hold [ƹ] key for 1 second or more, 
Panel Operator will display the current offset value. 

 
  PRESS &  

HOLD FOR 1sec[ƹ] 
 

 

Step 6 Press [ƶ] key or [Ƹ] key to change the offset value. 

NOTE: the offset can be adjusted from -1024 to 1024. 

Step 7 Press and hold [ƹ] key for 1 second or more to return to the phase display. 

Step 8 Press [ƹ] key to return to the display of the Fn006. 

----End 
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Fn007 (Software version display)  

The following are the steps to display the software versions. 

Step 1 Press [M] key several times to select the Utility Function Mode. 

Step 2 Press [ƶ] key or [Ƹ] key to select the function number Fn007. 

 

Step 3 Press [ƹ] key to display the software versions. 

Step 4 Press [M] key serval time to display between DSP version, Voltage class and Structure code. 
 
 
 
 

DSP 
 
 
 

[M] [M] 
 
 

 
[M] 

 

 
Step 5 Press [ƹ] key to return to the display of the Fn007. 

----End 

 
Fn009 (Load inertia identification)  

This utility  function often used for tuning, refers to the section 8.6.1 Load inertia identification . 

 
Fn010 (Absolute encoder multi -turn reset)  

The following are the steps to reset the absolute encoder multi -turn data. 

Step 1 Press [M] key several times to select the Utility Function Mode. 

Step 2 Press [ƶ] key or [Ƹ] key to select the function number Fn010. 

 

Step 3 Press [ƹ] key, and Panel Operator displays as below. 

Step 4 Press [M] key to reset the absolute encoder multi -turn data. 

 

Step 5 Press [ƹ] key to return to the display of the Fn010. 

----End 

ף   
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Fn011 (Absolute encoder alarm reset)  

The following are the steps to reset the absolute encoder alarm. 

Step 1 Press [M] key several times to select the Utility Function Mode. 

Step 2 Press [ƶ] key or [Ƹ] key to select the function number Fn011. 

 

Step 3 Press [ƹ] key, and Panel Operator displays as below. 

Step 4 Press [M] key to reset the absolute encoder multi -turn data. 

 

Step 5 Press [ƹ] key to return to the display of the Fn011. 

----End 

 
Fn017 (Auto-tuning tool)  

This utility  function often used for tuning, refers to the section 8.3.2 Auto-Tuning Tool. 

 
Fn018 (PJOG operation)  

This utility  function often used for trial operation, refers to the section 7.5 PJOG Run. 
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Chapter  5 Application  Functions  
 

 
5.1 Power Supply 

The main circuit  and control  circuit  of the Drive can be operated with AC power input. When AC 
power input is selected, single- phase or three phase power input can be used. You shall set the 
parameter Pn007.1 and Pn007.3 (use AC power input) according to the applicable power supply. 

 

Parameter Setting Meaning 
When 
Enabled 

 
 

 
Pn007.1 

0 Use a single-phase AC power supply.  
 
 
 
 
After restart 

 
 
1 

Use a three-phase AC power supply. 

NOTE: 

This setting is invalid for the Drive power from 50W to 
400W. 

2 AC power supply frequency is 50Hz. 

 
Pn007.3 

0 AC power supply frequency is 60Hz. 

1 Use a single-phase AC power supply. 

 

 

An alarm A.24 (Main Circuit Power Supply Wiring Error) may occur if the setting of Pn007.1 be 
consonant with not match the applicable power supply. 

 

 
 

 

 
warn 

Â When using AC power supply and DC power supply to connect to the driver, 
please make a terminal connection. 
The AC power supply should be connected to the L1/L2/L3 terminals and 
L1C/L2C terminals of the driver. 

Â DC power supply should be connected to the B1/decile terminal and one 
terminal and L1C/L2C terminal of the driver. 

Â Before using the DC power input, please be sure to set Pn007.1=2 before 
entering the main loop to avoid burning the internal components of the driver. 

Â When the DC power supply is input, set the fuse on the power supply wiring. 
Â No regeneration is performed when using the DC power input, so please 

perform regenerative energy treatment on the power supply side. 
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5.2 Motor Rotation Direction 
You can reverse the direction of Motor rotation by changing the setting of Pn001.0. 

The default setting for Forward Rotation is counterclockwise (CCW) as viewed from the Drive end. 
 

Parameter Setting Reference Diagram 

 
 
 
 
 
 
 
 
 
 
 
 
Pn001.0 

 
 
 
 

 
0: CCW 

 

 
Forward Reference 

+ Torque reference 
Encoder pulse division output 

 
PAO 

PBO Phase B 

CCW 
Rotation advanced 
speed 

 

 
Reverse Reference 

+ Torque reference 
Encoder pulse division output 

PAO Phase A 
advanced 

PBO 

CW 
Rotation 
speed 

 
 
 
 

 
1: CW 

 

 
Forward Reference 

+ Torque reference 
Encoder pulse division output 

 
PAO 

PBO Phase B 

CW Rotation speed 
advanced

 

 

 
Reverse Reference 

+ Torque reference 
Encoder pulse division output 

PAO Phase A 
advanced 

PBO 

CCW Rotation speed 

 

 

 

 

5.3 Overtravel Limit 

5.3.1 Function Description 

Overtravel is a safety function of the Drive that forces the Motor to stop in response to a signal input 
from a limit switch that is activated when a moving part of the machine exceeds the safe range of 
movement. 

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

Use the P-OT and N-OT signals to stop the machine by installing limit  switches at the positions 
where you want to stop the machine that is operated by the Motor. 

An example of wiring for the P-OT signal and the N-OT signal is shown in Figure 5-1. 
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Figure 5-1 Wiring diagram for the overtravel 

 

 

 

Using the overtravel function is not necessary for rotating applications such as rotary 
tables and conveyors. No wiring for overtravel input signals is required. 

 
 

 

 
CAUTION 

Â To prevent accidents that may result from contact faults or 
disconnections, use normally closed limit switches. 
Moreover, never change the default settings of the polarity of the overtravel 
signals (P-OT and N-OT). 

Â When using the Motor on a vertical axis, the workpiece may fall in the 
overtravel condition. To prevent this, always set the zero clamp after stopping 
with Pn003.1=2. 

 
 

 

5.3.2 Connecting the Overtravel Signal 

To use the overtravel function,  connect the following overtravel limit  switch input signal terminals. 
 

Type Name Pin Setting Meaning 

 

 
Input 

 
P-OT 

 
CN1-16 

ON Forward run allowed. Normal operation 
status. 

OFF Forward run prohibited. Forward overtravel. 

 
N-OT 

 
CN1-17 

ON Reverse run allowed. Normal operation status. 

OFF Reverse run prohibited. Reverse overtravel. 

 

5.3.3 Enabling/Disabling the Overtravel Signal 

Parameters can be set to disable the overtravel signal. If the parameters are set, there is no need 
to wire the overtravel input signal. 

 

Parameter Setting Meaning 
When 
Enabled 

 
 
Pn000.1 

0 [Default] Inputs the Forward Drive Prohibited (P-OT) signal 
from CN1-16. [Default] 

 
 
 

 
After restart 

1 Disables the Forward Drive Prohibited (P-OT) 
signal. (Always allow forward rotation) 

 
 
Pn000.2 

0 [Default] Inputs the Reverse Drive Prohibited (N-OT) signal 
from CN1-15. [Default] 

1 Disables the Reverse Drive Prohibited (N-OT) 
signal. (Always allow reverse rotation) 

In addition, you can disable the overtravel limit function  by not set the values 1 and 2 to parameter Pn509 (not 
allocate the P-OT signal and N-OT signal). 

Motor forward direction 

Drive 
Motor 

Limit 

switch 

Limit 

switch 

CN1 
N-OT

17
 

P-OT 
16 
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5.4 Motor Stopping Methods 
Following 4 ways are available to stop the drive alarming (Gr.1 or Gr.2), OT state, and servo OFF occurs: 

 

Stop method Meaning 

Stopping by dynamic 
brake 

The electric  circuits  are internally connected to stop the Motor quickly. 

Coasting to a stop The Motor stops naturally due to friction  during operation. 

Reverse brake Emergency stop torque is used to decelerate the Motor to a stop. 

Do not stop Regards Alarms as the Warnings, and the Motor will  not be stopped. 

Also, you can let the Motor enter the following states after the Motor stops. 
 

State after Stopping Meaning 

Coasting The Drive does not control  the Motor (The machine will  move in 
response to a force from the load). 

Dynamic Brake (DB) The electric  circuits  are internally connected to hold the Motor. 

Zero clamping A position loop is created, and the Motor remains stopped at a 
position reference of 0. (The current stop position is held.) 

Operation The state in which the Drive continues to control  the Motor. 

 

 

5.4.1 Motor Stop Methods for Gr.1 Alarms, Safety State and Servo OFF 

You can select the Motor stopping methods for Gr.1 Alarms occur, in Safe state or Servo OFF by 
setting the parameter Pn003.0. 

 

Parameter Setting Stop Method After Stopping When Enabled 

 
 
Pn003.0 

0[Default] Stopping by dynamic brake Coasting  
 
After restart 1 Stopping by dynamic brake Dynamic Brake 

2 Coasting to a stop Coasting 

 

 

5.4.2 Motor Stop Methods for Overtravel 

You can select the Motor stopping methods for overtravel occurs by setting the parameter Pn003.1. 
 

Parameter Setting Stop Method After Stopping When Enabled 

 

 
Pn003.1 

0 [Default] Stopping by dynamic brake Coasting  

 
After restart 

1 Inertial running stops Coasting 

2 Reverse brake Zero clamping 

3 Reverse brake Coasting 

NOTE: The speed reference is set to 0 during the reverse brake, so that the soft stat function is unavailable. In 
addition, you should set a reverse brake torque for stopping the Motor (Pn405). 
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5.4.3 Motor Stop Methods for Gr.2 Alarms 

You can select the Motor stopping methods for Gr.2 Alarms occur by setting the parameter Pn004.0. 
 

Parameter Setting Stop Method After Stopping 
When 
Enabled 

 
 
 

 
Pn004.0 

0 [Default] Stop by dynamic brake Coasting  
 
 
 
After 
restart 

1 Stop by dynamic brake Dynamic Brake 

2 Coast to a stop Coast 

3 Reverse brake Dynamic Brake 

4 Reverse brake Coast 

5 Do not stop, regard as a 
warning 

Operation 

 

 

5.4.4 Reverse Brake Torque Limit Setting 

If Pn004.0 is set to 3 or 4, the Motor will  be decelerated to a stop using the torque set in Pn405 as 
the maximum torque. 

 

Parameter Name Range Unit Default 
When 
Enabled 

Pn405 Reverse Brake Torque Limit 0 to 350 1% 300 Immediately 

 NOTE 

 ̧ This setting is a percentage of the rated torque. 
 ̧ The default setting is 300%. This setting is large enough to allow you to operate the Motor at the 

maximum torque. However, the maximum stop torque that you can actually use is the maximum 
torque of the Motor. 

 

5.5 Holding Brake 

5.5.1 Function Description 

A holding brake is used to hold the position of the moving part of the machine when the Drive is 
turned OFF so that moving part does not move due to gravity or an external force. 

You can use the brake that is built  into a Motor with a Brake, or you can provide one on the 

machine. The holding brake is used in the following cases. 

Figure 5-2 The used of holding brake 

 

Motor  
 

 

Holding  Brake  

Prevents the  moving part from  
falling  due  to  gravity  when  the  
power supply is OFF.  

Moving part of  machine  

 
 

 

External  force  

Moving part of  machine  

 

 

 

 

Holding  Brake  

 
Prevents the moving part from  
moving  due  to  an external  force.  

 

Motor  

Vertical  Axis  
Shaft  with  External 

Force Applied  
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IMPORTANT 

The brake built  into a Motor with a Brake is a de-energization brake. It is used only 
to hold the Motor and cannot be used for braking. Use the holding brake only to 
hold a Motor that is already stopped.
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5.5.2 Brake Operating Sequence 

You must consider the time required to release the brake and the time required to brake to 
determine the brake operation timing, as described below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(1) : The brake delay times for Motors with Holding Brakes. 
(2) : Before you output a reference from the host controller  to the Drive, wait for at least 50 ms plus the time 
required to release the brake after you send the S-ON command. 
(3) : Use Pn506 (Servo OFF Waiting Time), Pn507 (Brake Enable Speed Threshold), and Pn508 (Brake 
Enable Waiting Time) to set the timing of when the brake will operate and when the servo will be turned 
OFF. 

 NOTE 

 ̧ Time Required to Release Brake: The time from when the /BK (Brake) signal is turned ON until 
the brake is actually released. 

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

 

5.5.3 /BK (Brake) Signal 

The /BK signal is turned OFF (to operate the brake) when the Servo is turned OFF or when an alarm 
is detected. You can adjust the timing of brake operation (i.e., the timing of turning OFF the /BK 
signal) with the Servo OFF Waiting time (Pn506). 

 

Type Signal Pin Signal Status Meaning 

 
 
Output 

 
 
/BK 

 
Allocated 
by Pn511 

ON Releases 
the brake. 

OFF Activates 
the brake. 

 

  

Servo  OFF Servo  ON Servo  OFF 

Power  not  
  supplied   

Power  supplied  

(3)  

Power  not  

supplied  

OFF ON OFF 

Brake  applied.  Brake  released.  Brake  applied.  

(1)  (1)  

(2)  
Motor Speed  

Speed reference  

Brake  contact  section  

(lining)  

/BK  (Brake)  signal  

Motor power status  

Servo  ON command  
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The /BK signal is not allocated in default setting, set its allocation in Pn511. 
 

Parameter Setting + Pin - Pin Meaning 

Pn511.0 4 CN1-11 CN1-12 The /BK signal is output  from output 
terminal CN1-11 and CN1-12. 

Pn511.1 4 CN1-5 CN1-6 The /BK signal is output  from output 
terminal CN1-5 and CN1-6. 

Pn511.2 4 CN1-9 CN1-10 The /BK signal is output  from output 
terminal CN1-9 and CN1-10. 

 

 

5.5.4 Output Timing of /BK Signal when Motor is Stopped 

When the Motor is stopped, the /BK signal turns OFF as soon as the S-OFF (Servo OFF) command 
is received. Use the servo OFF delay time (Pn506) to change the timing to turn OFF power supply 
to the Motor after the S-OFF command is input. 

 

 

ON 

(Brake  released)  

OFF 

(Brake  applied)  

ON 

(Brake  released)  

 

Power  not 

supplied  

 
 

 
Pn506  

Power  supplied  
Power  not

 
  supplied   

 

Pn505  

Motor  power  status  

/BK  Signal  

/S -ON Servo  ON Servo  OFF Servo  ON 
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Parameter Name Range Unit Default 
When 
Enabled 

Pn505 Servo ON Waiting Time -2000 to 2000 ms 0 Immediately 

Pn506 Servo OFF Waiting Time 0 to 500 10ms 0 Immediately 

 NOTE 

 ̧ Set Pn505 as a positive value, when S-ON command is received, the /BK signal will be output first, 
and then power supplied to the Motor after waiting for this setting. 

 ̧ Set Pn505 as a negative value, when S-ON command is received, power supplied to the Motor 
immediately, and then output  the /BK signal after waiting for this setting.  

When the Motor is used to control  a vertical axis, the machine moving part may move slightly due to 
gravity or an external force. 

You can eliminate this slight motion by setting the servo OFF delay time (Pn506) so that power 
supply to the Motor is stopped after the brake is applied. 

 

 
 

 
IMPORTANT 

Power supply to the Motor will be stopped immediately when an alarm occurs, 
regardless of the setting of this parameter. The machine moving part may move 
due to gravity or an external force before the brake is applied. 

 
 

 

5.5.5 Output Timing of /BK Signal when Motor is operating 

If an alarm occurs or S-OFF command is received while the Motor is operating, the Motor will start 
stopping and the /BK signal will  be turned OFF. You can adjust the timing of /BK signal output  by 
setting the Brake Enable Waiting Time (Pn508). 

 

 
 

 

 

Pn507  

 

        Motor  stopped  with  dynamic  

        brake  or  by coasting  

 

ON 

(Brake  released)  

OFF 

(Brake  applied)  

 

Pn508  

 
The /BK signal goes to H level (brake ON) when either of the following conditions is satisfied: 

 ̧ When the Motor speed falls below the level set in Pn507 after the power to the Motor is turned OFF. 

 ̧ When the time set in Pn508 is exceeded after the power to the Motor is turned OFF. 
 

Parameter Name Range Unit Default 
When 
enabled 

Pn507 Brake Enable Speed Threshold 10 to 100 1rpm 100 Immediately 

Pn508 Brake Enable Waiting Time 10 to 100 10ms 50 Immediately 

/BK  signal  

 

 

Motor  speed  

/S -ON, alarm,  

or  power  OFF Servo  ON Servo  OFF 
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5.6 Encoder Settings 

5.6.1 Absolute Encoder Selection 

Absolute encoders are fitted on motors with all the motors series (B5/B6) . Those encoders 
require a battery supply to retain the absolute encoder data when the Drive power is removed. 

With a system that uses an absolute encoder, the host controller/PLC can monitor the current 
position. Therefore, it is not necessary to perform an origin return operation when the power 
supply to the system is turned ON. 

There are two methods of encoders for the Motors. The usage of the encoder is specified in Pn002.2. 
 

Parameter Setting Meaning 
When 
Enabled 

 
Pn002.2 

0 [Default] Use the encoder as an absolute encoder.  
After restart 

1 Use the encoder as an incremental encoder. 

 

 
 

 

 

5.6.2 Encoder Alarm Resetting 

If alarm A.47 or A.48 occurs, replace the battery as soon as possible. After replacing the battery, 
perform the operation Absolute encoder alarm reset and Fn010 (Absolute encoder multi -turn 
reset . 

For details about how to replace a battery and how to perform the replacement, see 3.5.2 Installing 
or Replacing a Battery. 

5.6.3 Multiturn Limit Setting 

The multiturn  limit  is used in position control  for a turntable or other rotating body. 

For example, consider a machine that moves the turntable shown in the following diagram in only 
one direction. 

 

Turntable 

 

 

 

 

 

 

 

Because the turntable moves in only one direction, the upper limit  to the number of revolutions 
that can be counted by an absolute encoder will eventually be exceeded. 

The multiturn  limit  is used in cases like this to prevent fractions from being produced by the integral 
ratio of the number motor revolutions and the number of turntable revolutions. 

For a machine with a gear ratio of n:m, as shown above, you can set Pn228 as 
m, and the value of m - 1 will  be the setting for the multiturn  limit  setting.
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The relationship between the number of turntable revolutions and the number of motor revolutions 
is shown in the following figure. 

 

9 

8 Number of table rotation 

7 

6 
Multiturn  data  

5 

4 

3 

2 

1 

0 

 
 
 
 
 
 

 
Pn228 -1 

300  
 
 

 
200  

 
 

 
100  

100  200  300  

Number  of  rotations  

 

Parameter Name Range Unit Default 
When 
Enabled 

Pn228 Multiturn limit  0 to 65535 1 rev 10 After 
restart 

Note : This parameter is enabled when you use an absolute encoder. 
The data will  change as shown below when this parameter is set to anything other than the default setting. 

 ̧ If the motor operates in the reverse direction when the multiturn  data is 0, the multiturn  
data will change to the value set in (Pn228-1). 

 ̧ If the motor operates in the forward direction when the multiturn  data is at the value set in 
(Pn228- 1), the multiturn data will change to 0. 

 NOTE 

The multiturn  data will  always be 0 in the following cases. It is not necessary to reset the absolute 
encoder in these cases. 

 ̧ When you use a single-turn absolute encoder 
 ̧ When you set Pn002.2 = 1 (Use the encoder as an incremental encoder) 

5.6.4 Encoder pulse dividing output 

Pulse dividing signals 

Encoder pulse dividing pulse output processes the signals sent from the encoder inside the driver, 
and outputs such signals to the outside in the form of two-phase pulses (Phase A, and Phase B) 
with 90° phase differential. It can be used as position feedback in the host controller.  

 

Signal 
Name 

Connector 
Pin 
Number 

 
Name 

 
Description 

PAO+ CN1-20 Encoder pulse dividing 
output Phase A 

PG pulse dividing (Pn200): the number 
of pulses when motor rotates a single 
revolution The phase differential  between 
phase A and phase B here is electrical 
angle of 90° 

PAO- CN1-21 
PBO+ CN1-22 Encoder pulse dividing 

output Phase B PBO- CN1-23 

PCO+ CN1-24 Encoder pulse dividing 
output Phase C 

The actual phase C output of encoder PCO- CN1-25 

N
u

m
b
e

r
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f 
ta

b
le

 r
o
ta

ti
o
n

 

M
u

lt
it
u

rn
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a
ta
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Drive  Host  controller  

Note : Even in the reverse mode (Pn001.0=1), the pulse dividing output phase form is the same as the standard setting 
(Pn001.0=0). 

 

Output Phase Form 
 

 

Phase  A 
 
 

 
Phase  B 

 
 

 
Phase  C 

Phase  A 
 
 

 
Phase  B 

 
 

 
Phase  C 

 

 
t t 

Pulse Dividing Ratio Setting 

Encoder pulse dividing means that the divider converts data into the pulse density (Pn200) set by the 
user parameter based on the pulse data of the motor encoder, and outputs it. The setting unit is 
number of pulses/revolution. 

 

No. Name Range Unit Default When Enabled 

Pn200 PG dividing ratio 16 to 16384 1 pulse 16384 After restart 

 ̧ Set the number of pulses for PG output  signals (PAO,/PAO,PBO,/PBO) externally from the 
servo drive through Pn200. 

 ̧ Feedback pulses from the encoder per revolution are divided inside the servo drive by the number set 
in Pn200 before being output. 

 ̧ Set the encoder pulse dividing ratio according to the system specifications of the machine 
or host controller.  

 ̧ The setting of the encoder pulse dividing number is restricted by the encoder's resolution. 

[Output Example] Pn200=16 (when 16 pulses are output per revolution), the output examples of 
signals of encoder pulse dividing output  phase A (PAO) signal and encoder pulse dividing output 
phase B (PBO) are shown below. 

 

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

PAO Signal  

 

PBO Signal   

 

1 revolution  

  

 
 

 

 

 
 

 

Forward  rotation  or  movement  
(phase  B leads  by  90°)  

 

Reverse  rotation  or  movement  
(phase  A leads  by  90°)  

 

Pn200  =  16  
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5.7 IO Signal Allocation 

Functions are allocated to the pins on the I/O signal connector (CN1) in advance. You can change 
the allocations and the polarity for some of the connector pins. Function allocations and polarity 
settings are made with parameters. 

Operation panel can only display 5 digits. When distributing IO signals, it is necessary to display or 
set all the signals by page turning. The display instructions are detailed as follows (take Pn509 as 
an example). 

 

 

 

5.7.1 Input Signal Allocations 

Allocation Description 

CN1 provides a total of 8 pin numbers available for allocation of input signals, corresponding to the 
sub- parameters of Pn509 and ÂŰΡΝΜЮШ~ŸƖĲŸƻĲƖЯШƣőĲƖĲќƖĲШΥШƻŔƖƣƨċũШŔŰƓƨƣШĤŔƣƚШĦŸŰƣƖŸũũĲĬШĤǃШ~ŸĬĤƨƚШ
communication, corresponding to the sub-parameters of Pn709 and Pn710. 

 
 

 

 

 
IMPORTANT 

Â If you allocate two or more signals to the same input circuit, a logical OR of 
the inputs will be used and all of the allocated signals will operate 
accordingly. This may result in an unexpected operation. 

Â Since the pins have priority, only the highest priority pin is in effect if a signal 
is repeatedly allocated to multiple pin. The priority of the pins is arranged from 
high to low as follows: 
CN1-14̖CN1-15̖CN1-16̖CN1-17̖CN1-39̖CN1-40̖CN1-41̖CN1-42 
̖bit8̖bit9̖bit10̖bit11̖bit12̖bit13̖bit14̖bit15 

 
 

Default Input Signals 

Table 5-2 lists the input signals that can be allocated and their corresponding values. Set the sub-
parameters of Pn509, Pn510, Pn709 and Pn710 to use the following values, which means that they 
are allocated to the corresponding pins. 

 
Table 5-2 Default Input signals 

Signal Name Value 

S-ON Servo ON Input Signal 00 

P-CON Proportional Control Reference 01 
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Signal Name Value 

P-OT Forward Drive Prohibit Input Signal 02 

N-OT Reverse Drive Prohibit Input Signal 03 

ALMRST Alarm Clear 04 

CLR Clear Position Deviation Pulse 05 

P-CL Forward External Torque Limit Input Signal 06 

N-CL Reverse External Torque Limit Input Signal 07 

G-SEL Gain Selection Input Signal 08 

JDPOS-JOG+ PCP Control, PJOG positive command 09 

JDPOS-JOG- PCP Control, PJOG negative command 0A 

JDPOS-HALT PCP Control, stop command 0B 

HmRef Homing Input Signal 0C 

SHOM Homing Start Signal 0D 

ORG Reference Switch Signal 0E 

ZCLAMP Zero Clamp Signal 0F 

TORQ_JD1 Internal torque contact  1 10 

TORQ_JD2 Internal torque contact  2 11 

TORQ_SPEED_LIMIT1 Internal torque reference limit  1 12 

TORQ_SPEED_LIMIT2 Internal torque reference limit  2 13 

 
ANLOD_REV 

Analog input command negation 

When the control  mode is of D-parameter speed, the 
given speed is reversed 

 
14 

POS0 Select PCP connection point as 0 15 

POS1 Select PCP connection point as 1 16 

POS2 Select PCP connection point as 2 17 

POS3 Select PCP connection point as 3 18 

POS4 Select PCP connection point as 4 19 

 

 
ANAG_SEL 

Switch the speed command input gain from Pn300 to 
Pn302 in analog speed control mode. 

Switch the torque command input gain from Pn400 to 
Pn414 in analog torque control mode. 

 

 
1A 

MDP1 Reserved 1A 

MD0 Reserved 1B 

MD1 Reserved 1C 
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5.7.2 Output Signal Allocations 

Allocation Description 

The I/O signal connector (CN1) on the Drive provides three group of pins (points) for allocating the 
output signals, corresponding to the parameter Pn511, as is shown in Figure 5-3. 

 

Figure 5-3 Allocation of output signals 
 

[  ] 
 
 

 
Reserved settings 

 

 

 

IMPORTANT 
 

 
Default Output Signals 

Table 5-3 lists the output signals that can be allocated and their corresponding values. Set the 
parameter Pn511 to use the following values, which means that they are allocated to the 
corresponding pins. 

 
Table 5-3 Default Output signals 

Signal Name Value 

COIN/VCMP Positioning Completion Output Signal or 
Speed Coincidence Detection Output Signal 

0 

TGON Rotation Detection Output Signal 1 

S-RDY Servo Ready Output Signal 2 

CLT Torque Limit Detection Output Signal 3 

BK Brake Output Signal 4 

PGC Motor C-pulse Output Signal 5 

OT Overtravel Output Signal 6 

RD Motor Excitation Output Signal 7 

HOME Homing Completion Output Signal 8 

TCR Torque Detection Output Signal 9 

R-OUT1 Remoted IO Output Signal 0 A 

R-OUT2 Remoted IO Output Signal 1 B 

R-OUT3 Remoted IO Output Signal 2 C 

Allocated  the  output  signal  to  CN1 -11,  -12.  

Allocated  the  output signal  to  CN1 -9,  -10.  Allocated  the  output signal  to  CN1 -5,  -6.  

 
If you allocate more than one signal to the same output circuit, a logical OR of 
the signals will be output. 
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5.8 Control Mode Selection 
Speed control,  position control  and torque control  are available to servo drive. Set through the 
control mode selection (Pn005.1). 

 

Parameter Set Value Control Mode Description 

 
0 

Speed Control Controls servomotor speed using analog voltage 
 (Analog Reference) speed reference. 

   Controls the position of the servomotor using 
 

1 Position 
Control 
(Reference) 

pulse train position reference. Controls the 
position with the number of input pulses, and 
controls the speed with the input pulse 
frequency. 

   Use when positioning is required. 

   Controls the ƚĲƖƻŸůŸƣŸƖќƚ output torque with 
 

2 Torque Control analog voltage torque reference. Use to output 
the required amount of torque for operations 
such as pressing. 

    
  Speed Control Use 7 speed parameters (Pn316 to Pn322) and 
 

3 (contact reference) 
ӡSpeed Control 

zero reference (halt) pre-set in the servo drive 
for speed control.  When this control  mode is 
selected, 

  (zero reference) no analog reference is required. 

  Speed Control  

 
4 (contact reference) 

ӡSpeed Control 
 

  (analog reference)  

  Speed Control  

  (contact reference)  

Pn005.1 5 ӡPosition Control  
  (pulse train  

  reference)  

  Speed Control  

 6 (contact reference) 
ӡTorque Control 

These are switching modes for using the above- 
mentioned control methods described above in 

  Position 
Control (pulse 
train 

combination.  Select the control  method 
switching mode that best suits the application.  

 7 reference) ӡ Speed  
  Control (analog  

  reference)  

  Position Control  

 
8 (pulse train 

reference) ӡ Torque 
 

  Control  

  Torque Control ӡ  

 9 Speed Control  

  (analog reference)  

  Speed Control  

 
A (analog reference) 

ӡZero Clamp 
Use zero clamp function under speed control 
mode. 

  Control  
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Parameter Set Value Control Mode Description 

  

 
B 

Position Control 
(pulse train 
reference)ӡ 
Position Control 
(pulse prohibited) 

 
Use pulse prohibited function under position 
control mode. 

 
C 

 
PCP Control 

Pre-set the position control  and PJOG operation 
of 32 program contacts in the servo drive. When 
this control mode is selected, the signal input of 
an external linear drive is not required. 

 
D 

Position 
Control 
(Parameter 
reference) 

Use the speed control of a speed parameter 
(Pn304) pre-set in the servo drive. When this 
control  mode is selected, no analog reference 
is required. 
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5.9 Speed Control 
Speed control  is selected by Pn005.1: 

 

Parameter Setting Meaning When Enabled 

Pn005.1 0 Control mode selection: speed control  (analog 
reference) 

After restart 

 

 

5.9.1 Setting speed control 

Speed reference input signal  

To control  the speed of the servo motor at a speed proportional to the input voltage, it is necessary 
to set the speed reference input signal. 

 

Type Signal Name Connector Pin Number Meaning 

 
Input 

VREF+ CN1-1  
Speed Reference Input Signal 

VREF- CN1-2 

[Note] Maximum input voltage: DC±10V. 

When performing position control  by a host controller  such as a programmable controller,  
connect it to the speed reference output terminal of the host controller. 

 
Host  controller  Drive  

 

 

 

 

 

 

 
Setting speed reference input gain 

Sets the analog voltage level for the speed reference (V-REF) necessary to operate the servomotor 
at the rated speed through Pn300. 

 

Number Name Range Unit Default When Enabled 

Pn300 Analog Speed Reference Input Gain 0 to 3000 rpm/V 150 Immediately 
 

Motor  speed  

(rpm)  

 

 
Pn300  

 

 

-10 -5 

 

-1 

1 5 10 

Reference 

voltage 

(V)  

 
 

 
Input  range:  -10V  to  +10V  

 10k  
ref  

 

 

 

 

100k  

100k  

 

 

10k  

  P
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M 
 

 

 

 

 
Speed Reference Input Example 

Pn300=150 [factory setting]: 
 

Speed Reference Input Direction Motor Speed 

+1V Forward 150rpm 

+5V Forward 750rpm 

-10V Reverse -1500rpm 

 

5.9.2 Adjustment of Speed Reference Offset: 

When speed control  is used, even if the command is 0V (the command speed is 0 or haled), the servo 
motor may rotate at a slight speed. This is because there is a slight deviation in the reference inside 
the servo unit. This slight deviation is called "offset". When the servo motor is moving at a slight 
speed, it is necessary to use the offset adjustment function to eliminate the offset. 

 
 

Auto Adjustment of Speed Reference Offset: 

The auto adjustment of the Speed Reference Offset is a method for the servo drive to automatically  
adjust the voltage of the speed command after offset measurement. 

 NOTE 

 ̧ The measured offset will  be saved in the servo drive. 
 ̧ The offset is not a parameter, so the offset will  not be reset even if the parameter factory value 

(Fn001) is restored.  

Following provides the steps for auto adjustment of the Speed Reference Offset. 

Step 1 Confirm that the servo drive is in the servo OFF state. 

Step 2 Input 0V command voltage from the host controller  or external circuit . 
 

0V reference  
 
 

 
Servo  OFF 

 
 

Slight 

movement  

 
Step 3 Press [M] key several times to select the Utility Function Mode. 

Step 4 Press [ƶ] key or [Ƹ] key to select the function number Fn003. 
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M 
 
 

 

 

 

 

Step 5 Press [ƹ] key and the operating panel is displayed as follows. 

Step 6 Press [M] key to execute automatic  offset adjustment. 
 

[M] 
 

 
2 seconds later 

 
 

Step 7 Press the [ƹ] key to return to the display of the Fn003. 

----End 

 

Manual Adjustment of Speed Reference Offset 

The manual adjustment of the speed reference offset is a method that inputs the speed command 
offset directly for adjustment. Use the manual adjustment in the following situations. 

 ̧ If a loop is formed with the host controller  and the position error pulse is set to be zero 
when servo lock is stopped. 

 ̧ To deliberately set the offset to some value. 

 ̧ To check the offset data set in the speed reference offset auto adjustment mode. 

 ̧ Following provides the steps for manual adjustment of the Speed Reference Offset. 

Step 1 Input 0V command voltage from the host controller  or external circuit . 
 

0V reference  
 
 

 
Servo  OFF 

 
 

Slight 

movement  

 
Step 2 Press [M] key on operating panel for several times to select the Utility Function Mode. 

Step 3 Press [ƶ] key or [Ƹ] key to select the function number Fn004. 

 

Step 4 Press [ƹ] key and the operating panel is displayed as follows. 

Step 5 Turn ON the servo S-ON signal, so that the servo drive enters the servo ON state. 

Step 6 Press the [M]  key for one second to display the current speed reference offset. 
 

 

 

 






















































































































































































































































