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UMD-B5 CANopen User Guide About this Manual

About this Manual

Purpose

Thismanual providesthe information required for the Selection, Wiring, Connection, Settings,
Trial Operation, Tuningand Functions of the UMD-B5 SeriesAC Servo Drive withCANopen
communication or pulse references.

Readand understand this manual to ensure correct usage of the product.

Termsand Abbreviations

Termsthat may be used in this manual are defined as follows.

Term Meaning

Motor TheRotaryServoMotor

Drive AServoDrive,which is used for controlling the RotaryServoMotor

Servo AServoControl Systemconsisting of a master controller, drive, motor and
Syste peripheral devices

m

ServoON Supplyingpower to the Motor

ServoOFF Not supplying power to the Motor

Abbreviationsare defined as follows.

Abbreviation | Meaning

APRD Auto-increment PhysicalRead

APWR Auto-increment Physical Write

APRW Auto-increment PhysicalRead/Write

ARMW Auto-increment PhysicalRead/Multiple Write

BRD BoardcastRead

BRW Boardcast Read/Write

BWR Boardcast Write

CiA CANin Automation

EEPROM Electrically ErasableProgrammableReadOnly Memory
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Abbreviation | Meaning

FMMU Fieldbus MemoryManagementUnit

FPRD Configured AddressPhysicalRead

FPWR Configured AddressPhysical Write

FPRW Configured AddressPhysical ReadWrite

FRMW Configured AddressPhysicalReadMultiple Write

LRD Logicalmemory Read

LWR Logicalmemory Write

LRW Logicalmemory ReadWrite

PDO ProcessData Object

PREOP Pre-Operational state of the motion state machine

RxPDO ReceivePDO,i.e. the process data that the slave will receive
SAFEOP Safe-Operational state of motion state machine

SDO ServiceData Object

SyncManager | Synchronization Manager

TXPDO TransmitPDO,i.e. the process data to be sent by the slave

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

Abbreviation | Data type Scope

INT8 Signed8 bit €128 I 127

INT16 Signed16 bit € 32768 [ 32767

INT32 Signed32 bit € 2147483648 [ 2147483627
UINT8 Unsigned8 bit 0 255

UINT16 Unsigned16 bit 0" 65535

UINT32 Unsigned32 bit 0" 4294967295

STRING Stringvalue
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Symbols
Thesymbols that may be found inthis document are defined as follows.
Symbol Description
1 Indicates a hazard witha highlevel of risk that, if not avoided, will result in death
or serious injury.
A Indicates a hazard witha medium or low level of risk which, if not avoided, could
result in minor or moderate injury.
WARNING
A Indicates a potentially hazardoussituation that, if not avoided, could cause
equipment damage, data loss, and performance degradation, or unexpected
CAUTION | results.
Indicates precautions or restrictions that must be observed.
= Alsoindicates alarm displays and other precautions that will not result in
IMPORTANT | machine damage.
Providesadditional information to emphasize orsupplement important points of
L..J NOTE | the main text.

Thenames of reversesignals (onesthat are taken effect when low) are written with a forward slash
(/) before the signal abbreviation. For example:

SON =/S-ON

P-CON =/P-CON

Parametersare referenced as PnXXXvhere XXXrefers to a unique number. Someparameters have
multiple functions encoded within a single parameter. For these parameters, sulindices are used
to reference the multiple functions.

Forexample:

Pnl112SpeedFeedforward- is a single value without any sub-indices

Pn0O0OOBasic

Function Selection 0 - is made up of 4 sub-indexesdescribing different functions

e Pn000.0ServoON

e Pn000.1ForwardDrive Prohibit Input (P-OT)
e Pn000.2ReverseDrive Prohibit Input (N-OT)
e Pn000.3Reservedparameter (Do not change)
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Safety Precautions

General Precautions

A

DANGER

A

A

Neverremove covers, cables, connectors, or optional deviceswhile
poweris being supplied to the Drive.

Neverconnect athree-phase power supply to the terminals U, V,and W
of the driver.

Wait for five minutes after turning the power supply OFFand then make sure
that the CHARGE indicator is not lit before starting wiring or inspection
work.

Nevertouch the power supply terminals after turning OFF thepower supply
while the CHARGE lamp is lit, because high voltages may still be present in
the Drive.

A

WARNING

>

>

>

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

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

Neverdamage, pull on, apply excessive forceto, place heavyobjects on, or
pinch cables.

Neverattempt to disassemble, repair, or modify the product.

Make sure that the devicein an emergencystop state at anytime whenthe
product has been connected to the machine and ready for the operation.

Nevertouch inside the Drive.

A\

CAUTION

The Drive heat sinks, regenerative resistors, Motor, and otheomponents
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.

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

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

Neverattempt to use a Drive or Motor that is damagedor that has missing parts.

Install external emergencystop circuits that shut OFFthe power supplyand
stops operation immediately when an error occurs.

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.

Alwaysuse a Noise Filter to minimize the effects of electromagnetic interference.
Alwaysuse a Motor and Drive in one of the specified combinations.
Nevertouch a Drive or Motor with wet hands.
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Storage Precautions

A\

CAUTION

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

Neverinstall 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 exceedproduct specifications.
-- locations that are subject to radiation.

Installation Precautions

> >

>

A\

CAUTION

> > > I D>

Install the Drivein a control cabinet that providesfire and electrical protection.
Install the Drive and Motor in a way that will support their mass.

Neverinstall or store the product in any of the following locations:

-- locations that are subject to direct sunlight.

--locations that are subject to ambient temperatures exceedproduct specifications.
-- locations that are subject to relative humidity exceedproduct specifications.
-- locations that are subject to corrosive or flammable gases.

-- locations that are subject to dust, salts, oriron powder.

-- locations that are subject to water, oil, or chemicals.

-- locations that are subject to vibration or shock exceedproduct specifications.
-- locations that are subject to radiation.

Neverallow anyforeign matter to enter a Drive or a Motor with a Cooling Fan.
Nevercover the outlet from the cooling fan of the Drive or Motor.

Neverstep on or place a heavyobject on the product.

Install the Drivein the specified orientation.

Providethe specified clearances betweenthe drive and the control cabinet
as well asother devices.

Wiring Precautions

A
A
A

CAUTION

Never bypass the electromagnetic contactor in the wiring between thBrive
and the Motor.

Firmly connect the power terminal to the Motor terminal.
Providean adequate air gap around the Driveinstallation.

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

Thewiring length of the encoder is up to 20 meters.
Minimize the frequency that the power supply is turned ON and OFF.
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Operation Precautions

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

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

A Note that the signals for the Forward Drive Prohibit (P-OT)and the Reverse
Drive Prohibit (NOT) are disabled during JOG operation.
A When overtravel occurs, the power supply to the Motor is turned OFF and the
brakeis released. If the Motor is used to drive a vertical load, set the Motor to
CAUTION enterah A KH (Ye O Gtkd after the Motor stops. Also, install safetydevices

(such as an external brake or counterweight) to prevent the moving parts of
the machine from falling.

A If not using autotuning, make sure that an appropriate moment of inertia
ratio is set upto avoid vibration.

If an alarm occurs, reset it after troubleshooting the cause and ensuring safety.
A Neveruse the brake of the Motor for normal braking.

>

Maintenance Precautions

A Wiringandinspections must be performed only by qualified engineers.

Disconnect all connections to the Drive when testing the insulation
resistance of theDrive.

A A Never use gasoline, thinner, alcohol, acid or alkaline detergent to

>

avoid discoloration or damage to the casing.

WARNING A Whenreplacing the Drive, transfer the user parameters from the replaced
Driveto new Drive.

A Neverchangethe wiring while the power is on.
A Neverdisassemble the Motor without permission.

Disposal Precautions

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

1.1 Product Features

The UMDBS servo driveis designed withits excellent performance and practical control functions
to create a complete set of solutions with the best cost performance focustomers.

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 UMDBS5 hasthe following outstanding features.

CANopencommunication Fieldbus
Compact size

Zero-stacking gapinstallation
200V ac from 50 Wto 2 kW

400V ac from 1.0KWto 7.5kW

Compatible with UMM-B5 and UMMBG6 seriesservomotors having an d@solute 23-bit encoder
(photoelectric)

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

[Rated Input | [Rated Output |

SER\ IVE
Model | —— MODEL P20
ACANPUT ACOUTPUT
Foose W W
0-500mz
L 334 294
Power

SN 123456788ABCDE

Serial Number

43

Read manual carelully and folow the drection

& Daccmedt @ poww 3nd wavt § M bitire senverg
&(ucmm
WARNING anchez toute falimentation et alendez

Sewn avant l'entreton DRt provoquer un
e ércirque

A. Do not touch heasek. case bum

caumon SR B B

@ U0 DRODIC FOvnang NChagees
wchniques de mise 3 13 19116 APOIOpNes
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1.3 Model Designations

UMD - 0002 B - B5
Output Power V?I?elnjg;e
Sign Spec. Sign Spec.
0000 | 0.05 kw B |200-240V,1Ph
0001 | 0.1 kw '
00021 02 kw CU 1200-240 v,113Ph
0004 | 0.4 kW C |200-240V,3Ph
0007 | 0.75 kw E [380-480V,1Ph
0010 1 kw
0015 | 15 kW
0020 2 kW
0030 3 kw
0050 5 kW
0075 | 7.5 kW
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1.4 PartNames

200VAC Ratedpowerfrom 50Wto 400W

@@?@Q

0 Ir

Name

Description

PanelOperator

Amodule for Servostatus displays and parameter settings

USBConnector

Computer connector

10 SignalConnector

Connectsto sequencel/O signals

AW |IDN]| P

EncoderConnector

Connectsto the encoder in the Motor

Main Circuit and Motor
Connector

L1,L2: main powerinput terminals
P, N: common DC bus terminals
P,B:externalregenerativeresistor
terminals U, V, W: motor power terminals

PE:groundterminal

GroundingTerminal

Connectsto the groundterminal of the Motor main circuit
cable

External
communication
output indicators

Output connector of the external communication cable

External
communication input
indicators

Input connector of the external communication cable

POWERNdicator Lamp

Lit while the control circuit power is being supplied

Document Version: V1.02 (May 2025)
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No. Name Description

Lit while themaincircuit poweris beingsupplied

10 CHARGEIndicatorLamp Note:

Evenif you turn OFFthe main circuit power supply, this indicator will be lit
as long as the internal capacitor remains charged. Nevertouch the main
circuit or Motor terminals while this indicator is lit, in case the electric

shock.
11 E::;ril:]a:::sommunication StandardRJ}45terminal
12 USB Terminals Standardini USB Type-B
13 IO SignalTerminals Connectiorterminalsfor sequenc¢O signals
14 EncodefTerminals Connectiorterminalsfor theencodeicablein the Motor

Main CircuitandMotor

15 Terminals

Connectiorterminalsfor powerinputandmotorpower

200VAC Ratedpower from 750Wto 2kW

© © 06

@

0

L..J NOTE

Thefigure above shows that the rated power from 750Wto 1kW. Theappearance and components of the product
rated at 1.5kW to 2kW aresimilar.

No. Name Description
1 PanelOperator Amodule for Servostatus displays and parameter settings
2 USBConnector Computer connector

Document Version: V1.02 (May 2025) 2025 Unitronics All Rights Reserved 5
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No.

Name

Description

CHARGEIndicatorLamp

Lit while themaincircuit poweris beingsupplied

Note:
Evenif you turn OFFthe main circuit power supply, this indicator will be lit
as long as the internal capacitor remains charged. Nevertouch the main
circuit or Motor terminals while this indicator is lit, in case the electric
shock.

Main Circuit Connector

. L1, L2, L3: mainpowerinputterminals

€1, 82

: DC terminals

ControlCircuit Connector

. L1C, L2C: controlpowerinputterminals
. B1,B2,B3: externalregenerativeesistorterminals

Motor Connector

Connectgo a Motor maincircuit cable

GroundingTerminal

Connectgo thegroundterminalof the Motor maincircuit
cable

Externalcommunication
output indicators

Outputconnectoiof theexternalcommunicatiorcable

Note:
Adust plug has been mounted at the factory.

Externalcommunication
input indicators

Inputconnectoiof theexternalcommunicatiorcable

Note:
Adust plug has beenmounted at the factory.

10

POWERIndicatorLamp

Lit while the controlcircuit poweris beingsupplied

11

IO SignalConnector

Connectdo sequenc&O signals

12

EncoderConnector

Connectgo theencodein the Motor

13

Externalcommunication
Terminals

StandardRJ}45terminal

14

USB Terminals

Standardini USB TypeB

15

IO SignalTerminals

Connectiorterminalsfor sequencé¢O signals

16

EncoderTerminals

Connectiorterminalsfor theencodercablein the Motor

17

Main Circuit Terminals

Theconnectiorterminalsfor themaincircuit powersupply

18

ControlCircuit Terminals

Theconnectiorterminalsfor the controlpowersupply

19

Motor Terminals

Theconnectiorterminalsfor the Motor maincircuit cable
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400VAC rated power from 1kWto S5kW

® E

®

S

13
‘ }]]
X
s €
A
13

e o6 o

s

NOTE

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

No. Name Description
1 PanelOperator Amodule for Servostatus displays and parameter settings.
Computer connector
2 USBConnector P
Lightsup when the main circuit is powered on.
B Note:

3 CHARGHndicator Lamp 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.

L1,L2,L3:main powerinput terminals
4 Main Circuit Port . ;
. §1, 82, :DCconnectors
- L1C,L2C:control power input terminals
5 Control Circuit Port . .
B1,B2,B3:external regenerativeresistor connectors
Motor PowerConnection Port

6 Socketfor motor power cable.

7 GroundingTerminal Connected to the earthterminal of the motor power cable.

8 ExternalCommunication Socketfor output signal connection of external

Output Connection Port communication cable.
9 ExternalCommunication Socketfor input sighal connection of external communication
Input Connection Port cable.
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Connector

No. Name Description

10 POWERNdicator Lamp Lightup whenthe control circuit is powered on.
11 10 SignalConnection Port Socketfor IO signal connectors.

12 EncoderConnection Port Socketfor the encoder connectors of the motor.
13 E)(;trz]ar:gitlgrommunication Standard R345 terminal.

14 USBConnector StandardMini USBType-B.

15 10 SignalConnector Connector for IO signal cables.

16 EncoderConnector Connector for motor encoder cables.

17 Main Circuit Connector Connectorforthel | R #ndirkcircuit cables.
18 Control Circuit Connector Connector for the drive control circuit cables.
19 Motor PowerCable Connector for the motor power cables.

400VAC rated power from' 5kW' 7.5kW

o0

No. Name Description
1 PanelOperator Amodule for Servostatus displays and parameter settings.
5 USBConnector Computer connector
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No. Name Description
Lightsup when the main circuit is powered on.
: Note:

3 CHARGHndicator Lamp 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.

L1,L2,L3:main powerinput terminals
4 Main Circuit Port ; ;
. §1 82, :DCconnectors
. L1C,L2C:control powerinput terminals
5 Control Circuit Port . .
B1,B2,B3:external regenerativeresistor connectors

6 Motor PowerConnection Port Socketfor motor power cable.

7 GroundingTerminal Connected to the earth terminal of the motor power cable.

8 ExternalCommunication Socketfor output signal connection of external

Output Connection Port communication cable.
9 ExternalCommunication Socketfor input sighal connection of external communication
Input Connection Port cable.

10 POWERNdicator Lamp Lightup whenthe control circuit is powered on.

11 10 SignalConnection Port Socketfor 0 signal connectors.

12 EncoderConnection Port Socketfor the encoder connectors of the motor.

13 ExternalCommunication StandardR345 terminal.

Connector

14 USBConnector StandardMini USBType B.

15 10 SignalConnector Connector for IO signal cables.

16 EncoderConnector Connector for motor encoder cables.

Document Version: V1.02 (May 2025)

2025 Unitronics All Rights Reserved 9




UMD-B5 CANopen User Guide

Chapter 1 UMD Servo Drive

1.5 Ratingsand Specifications

Drive Model: UMD- 0000B| 0001B| 0002B | 0004B [ 0007CU| 0010CU| 0015CU| 0020C
Continuous Output Current [Arms] 0.9 11 15 29 51 6.9 95 12.6
Instantaneous MaximumOutput Current [Arms] 33 40 58 115 195 21.0 316 42
i 4.0
PowerSupplyCapacity Single-phase 0.2 0.3 0.6 12 19 2.6
[VAl Threephase 16 20 3.0 35
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
MaxOutput Current [Arms] 10.9 17.7 24.7 37.8 53.0 70.7
MainsPowerEquipmentCapacity [KVA](3- 18 28 35 50 8.2 120
phase)
. Single-phase AC200V 240V,-15% +10%,50Hz/60Hz
200VAC . 3-phase AC200V 240V,-15% +10%,50Hz/60Hz(rated
Input Power power K QIF5KW)
400VAC 3-phase AC380V 480V,-15% +10%,50Hz/60Hz
200VAC Single-phase AC200V 240V,-15% +10%,50Hz/60Hz
Control Power
400VAC Single-phase AC200V 480V,-15% +10%,50Hz/60Hz
Control Method SVPWM
Serialencoder:
. 23 bits Absolute encoder
Feedback
Temperature | . -53 t0553 (-53 to403 for zerostacking gapinstallation)
Operation
Humidity 5%to 95% (with no condensation)
Temperature | -203 to +853
Storage
Humidity 5%t0o 95% (with no condensation)
Environmental
Conditions Protection Class Allterminals areinstalled in place to meet IP20
Altitude 1,000m or less
Vibration Resistance 4.9m/s?
ShockResistance 19.6m/s?
PowerSystem TNSystem
Document Version: V1.02 (May 2025) 2025 Unitronics All Rights Reserved 10
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Mounting Base-mounted
SpeedControl Range 1:5000
+0.01%of rated speed max. (Foraload fluctuation of 0%to 100%)
Performance Coefficient of Speed 0%of rated speed max. (Fora load fluctuation of +10%)
Fluctuation
+0.1%of rated speed max. (Foratemperature fluctuation of 25°C+25°C
Soft Start Time Setting Osto 10s(Canbe set separatelyfor acceleration and deceleration.)
Reference +10VDCat rated torque (Variablesetting range: +0to 10VDC) Max.
Voltage input voltage: +12V
'rat\er;glrz%ce Input AboutN M ~ gr above
TorqueControl Impedance
Circuit Time
Constant NM,
Torque Innersettin 4torque selections
selection 9 q
Reference +10VDCat rated speed (Variablesetting range: +0to 10VDC) Max.
Voltage input voltage: +12V
Ar]:alog Input AboutN M ~ gr above
reference Impedance 9
Speedcontrol Circuit Time
NM,
Constant .
Rotation
Speed Dlrlectlpn With /P-CON signal
selection | Selection
Innersetting 7 speed selections
. Sign+ pulse train
Type . CCW+CWpulse train
. 90°phasedifference 2-phase (phase A+phase B)
Form Non-insulated line driver (about + 5V),open collector
Pulse
Position Control reference x1multiplier: 4Mpps
x2multiplier: 2Mpps
Frequency x4 multiplier: 1IMppsOpen
collector: 200Kpps
Frequencywill beginto decline when the duty ratio error occurs.
PCP Innersetting 32 position contacts
EncoderDivided Pulse PhaseA, phase B, phase C: Line-driver output.
Output Number of divided output pulses: Anysetting is allowed.
Allowable voltagerange:24VDC+20%
/0 Signals Number of input points: 10 (2 of them are high-speed optocoupler
inputs, fixed as Touch Probe)
Input Signals
Input Signalsare S-ON (ServoON), P-CON (Proportional Control), ALM
RST (Alarm Reset), CLR (Position Error CleaQF (Forward Drive
Prohibit), N-OT (Reverse Drive Prohibit),-BL
(ForwardExternalTorqueLimit), N-CL (ReverseExternal Torque
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Limit).
ExceptTPland TP2,asignal can be allocated, and the positive and
negative logic can be changed.

Allowable voltagerange:5VDCto 30 VDC
Number of output points: 4 (1 of them fixed for ServoAlarm)

Output Signals are TGON (Rotation Detection), ALM (Ser&tarm),

Output Signals SRDY(ServoReady),COIN (PositioningCompletion), PAO(Encoder
Divided Pulse,PhaseA),PBO(EncoderDivided Pulse, Phase B), PCO
(Encoder Divided Pulse, Phase C).
ExceptALM,asignal can be allocated, and the positive and negative
logic can bechanged.
Interface Computer
USB
Communications | Communications Conformsto USB2.0standard (12 Mbps)
Standard

Externalcommunication (RJ45)

Serialcommunication standard, Modbus protocol

Display Five7-segmentLEDs
Indicator Lamps CHARGEPOWER
PanelOperator 4 Buttons

RegenerativeProcessing

. Ratedpower from 50Wto 400W must connect an external
regenerative resistor.

. Ratedpowerfrom 750Wto 2kW are built in.

Protective Functions

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

Utility Functions

Alarm history, JoggingMechanical analysis, Loadinertia identification,
Auto-Tuning, etc.

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

L "!"‘
] L
[ |
H 1o o
o= J
1
N (75) 180
Models Grounding
H(mm) W(mm) D(mm) Connectors(mm) Terminals
0000B-0004B 172 40 180 75 2XM4
0007CU-0010CU 172 55 180 75 2XM4
0015CU-0020C 172 70 180 75 2XM4
0010E0015E 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 SystemConfiguration

200VACRatedpower from 50Wto 400W

Power Supply
Single-phase, 200 VAC to 240 VAC

Circuit Breaker

Moise Filter

Magnetic Contactor

External
Regenerative
Resistor

Motor Power
Supply Cable

Communication
Cables

G
D USE Cable

1= — @:—

= Grounding
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200VA Rated power from 750W to 2kW

Power Supply
Three-phase, 200 VAC to 240 VAC
I I I Communication
Cables
Circuit Breaker
'

Noise Filter

USB Cable

Magnetic Contactor

1/0 Signals Cable

External
Regenerative
Resistor

e Grounding

Encoder Cable
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400VAC Ratedpowerfrom' 1kW" 7.5kW

Three-phase power supply
AC200V~AC240V

Circuit Breaker

Noise Filter

Magnetic Contactor

i

1/0 Signals Cable

o

[

External -
Regenerative ) —
Resistor

Motor Power
Supply Cable Encoder Cable

LN
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Specifications of the Basic Peripherals

Spec. of builtin g/lxltne'rzzllue el Min. rated current
Model Main circuit voltage regenerative . of the circuit
. regeneration
resistor : breaker
resistor
UMD-0000B-B5 Single-phase AC200V 240V| ne, 4A(singlephase)
UMD-0001B-B5 Single-phase AC200V 240V|° ne, 4A(singlephase)
UMD-0002B-B5 Single-phase AC200V 240V|° ne, 4A(singlephase)
UMD-0004B-B5 Single-phase AC200V 240V| " ne, 4A(singlephase)
Single-phasé 3-phase 2 _ 10A(single
MD-0007CU-B P M, 60W =
UMD-0007CUBS | )\ ~200v 240v ’ P, phase)/6A(3
phase)
UMD-0010CU-B5 Singlephasé 3-phase PM 60w -p 10A(single
AC200V 240V ’ - phase)/6A(3
phase)
UMD.0015CURS Single-phasé 3-phase NN 8owW B 20A(single
AC200V 240V ’ =P, phase)/16A(3
phase)
3-phase AC200V i =P, 16A(3phase)
UMD-0020C-B5 nM, 80w
240V
3-phase AC380V ] > P, 4A(3phase)
UMD-0010EB5 N MM, 80W
48 U
3-phase AC380V i P, 6A(3phase)
UMD-0015EB5 N MM, 80W
48 U
3-phase AC380V i MM, 10A(3phase)
UMD-0020EB5 P M, 80W
48 U
3-phase AC380V . MM, 16A(3phase)
UMD-0030EB5 P M, 80W
48 U
= M
3-ph AC380V 5 ’ 20A(3phase
UMD-0050EB5 phase OP, 80W (3p )
48 U
=M
3-phase AC380V 5 ) 25A(3phase
UMD-0075EB5 48p0 OP, 80W P )
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Drive model Power | Motor model Encoder cable Power cable
UMD-0000B-B5 sow | UMM-OO00BABS
UMM-0000BABB5
UMD-0001B-B5 100w | UMMOOOIBABS
UMM-0001BABBS UMC-B5A-PN-(03/05/10) (No Brake)
UMD-0002B.B5 oo | UMM-0002BABS UMC-B5A-PB-(03/05/10) (With Brake)
UMM-0002BABB5
UMM-0004BAB5 UMC-B5-FA-(03/05/10)
UMD-0004B-B5 400W
UMM-0004BABB5
UMM-0007CAB5
UMD-0007CU-B5 750W
UMM-0007CABBS UMC-B5B-PN-(03/05/10) (No Brake)
UMM-0010CAB5 UMC-B5B-PB-(03/05/10) (With Brake)
UMM-0010CABB5
UMD-0010CU-B5 1kW
UMM-0008CAB6
UMM-0008CABB6
UMM-0015CAB5
UMM-0015CABB5
UMD-0015CU-B5 1.5kw
UMM-0013CAB6
UMM-0013CABB6
UMM-0020CAB5
UMM-0020CABB5
UMD-0020C-B5 2kw
UMM-0018CAB6
UMM-0018CABB6 UMC-B5C6APN-(03/05/10) (No Brake)
UMC-B5C6APB-(03/05/10) (With
UMM-0008EABG
UMD-0010EB5 KW Brake)
UMM-0008EABB6
UMM-0013EAB6
UMD-0015EB5 1.5kw | MMOOLSEABB6
UMM-0015EAB5
UMM-0015EABB5
UMM-0018EAB6
UMMO0018EABES UMC-B56-FA-(03/05/10)
UMD-0020EB5 2kw
UMM-0020EAB5
UMM-0020EABB5
UMM-0029EAB6G UMC-B6B-PN-(03/05/10) (No Brake)
UMM-0029EABB6 UMC-B6B-PB-(03/05/10) (With Brake)
UMD-0030E-B5 S I MIMO030EABS UMC-B5C6APN-(03/05/10) (No Brake)
UMC-B5C6APB-(03/05/10) (With
UMM-0030EABB5 Brake)
UMM-0040EAB5 UMC-B5D-PN-(03/05/10) (No Brake)
UMM-0040EABBS UMC-B5D-PB-(03/05/10) (With Brake)
UMD-0050E-B5 sw | UMM-0044EABGE UMC-B6C-PN-(03/05/10) (No Brake)
UMM-O044EABB6 UMC-B6C-PB-(03/05/10) (With Brake)
UMM-0050EAB5 UMC-B5D-PN-(03/05/10) (No Brake)
UMM-0050EABBS UMC-B5D-PB-(03/05/10) (With Brake)
UMM-0055EABG UMC-B6C-PN-(03/05/10) (No Brake)
UMC-B6C-PB-(03/05/10) (With Brake)
UMD-0075EB5 7.5kw |2MMO05SEABBG
UMM-0075EAB6 UMC-B6D-PN-(03/05/10) (No Brake
UMM-0075EABB6 UMC-B6D-PB-(03/05/10) (With Brake)
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Chapter 2 Installation
2.1 Installation Precautions

Installation Near Sourcesof Heat

Implement measuresto preventtemperature increases caused by external heat sources so that
the ambient temperature of the Drive is within the specified limits.

Installation Near Sourcesof Vibration

Install a vibrationabsorber on the installation surface of the Driveso that the Drive willnot be
subjected to vibration.

Other Precautions

Neverinstall the Drivein alocation subject to hightemperatures, high humidity, water drops,
cutting oil, excessive dust, excessive dirt, excessive iron powder, corrosive gasses, or
radioactivity.

2.2 Mounting Typesand Orientation

TheDrivesare based mounted and should be fitted to anon-painted metal surface. Mount the Drive
vertically, as is shown inFigure 21.

Mount the Drives so that the Display Panel is facing toward the operator. Prepare two or three
mounting holesfor the Driveand mountit securelyin the mounting holes (Thenumber of mounting
holes depends on the sizeof the Drive).

Figure2-1 Base-mounted diagram
Mounting plate

Airflow
T
p— / Base

f ' i:f'iJ

=g,

ST
N
—

T 1

Airflow
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2.3 Mounting Hole Dimensions

Useall mounting holes to securely mount the Driveto the mounting surface.
Tomount the Drive, use a screwdriverthat is longerthan the depth of the Drive.

Wiringdiagramfor mounting holes at 200VAC

UMD -0000B-B5

UMD -00018-85 UMD -0007CU-B5 UMD -0015CU-B5
PMD=00028-85 UMD -0010CU-B5 UMD -0020CU-B5
UMD -0004B-B5
Un 2xlid ]
—t | e |
J 1 AT =r Y
[ i i
. | i
| ' i i i i
i L ! i i |
; & i 5 i ]
o | : N |2 v, | B
| L \ . \: I
! : 2 ; | = - : | b -
| 2 | E ! E
i ' ! i ! P
: ! | | I |
l ' i i i i
! ' | i ! i
T —-- _fh_ ________ | e — .
28205 (mounting pitch) & 43505 | & | 582005 ' (mountingpitch) |&
40 55 70
Wiringdiagramfor mounting holes at 400VAC
UMD -0010EU-B5 UMD -0020EU-B5 UMD -0050EU-B5
UMD -0015EU-B5 UMD -0030EU-B5 UMD -0075EU-B5
Tul4
J4 Jl.-d-xlul'i-
[ - —— i — i —
J e i b
| l
| |
Outline’ Outline’ I I l
= o g | [ [
Hf H|
3 2 | |
A ] ]
| o
oy | | |14 =
N |
| |
it 7340.5 i
48505 |G as Ynit: mm I I
&0 Unit | |
Machining Diagramfor Mounting ! !
Holes(Mountingpitch) | |
Machining Diagramfor Mounting
Holes(Mountingpitch) [ I
| |
I |

Unit: mm

MachiningDiagramfor Mounting
Holes(Mountingpitch)
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2.4 Mounting Interval

Installing One Drive in a Control Cabinet

Wheninstalling a single Drive use Figure2-2 as a reference for free space around the

installation.

Figure2-2 Installing a single Drivein a control cabinet

Mounting

50mm plat

=»  30mm ﬂ—

4 B 1l

= Wiring allowance
o 75mm |
-, | i
; Mounting allowance between mounting plate
and cabinet shall be not less than 6.4 mm

+

&

E
B
—
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Installing multiple Drivesin a Control Cabinet

Wheninstalling a multiple Drivesuse Figure2-3 asareference for free space around the installation.

Figure2- 3InstaII|ng multlple Drlvesmacontrol cablnet -

r

‘-"\

1

e

. e

=
v
L

|!.J NOTE

TheUMD-BS5 allows close mounting of 1mm between two adjacent drives. TheUMD-0050EUB5 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 whictlBOmm is recommended.
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Chapter 3 Wiring and Connecting

3.1 Precautions for Wiring

3.1.1 GeneralPrecautions

A

DANGER

Neverchangeanywiring while poweris beingsupplied, in case arisk of electric
shock or injury.

A

WARNING

Wiringand inspections must be performed only by qualified engineers.

Checkall wiring and power supplies carefully.

Incorrect wiring orincorrect 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 resultn death or injury.

Connectthe ACand DC power supplies to the specified Driveterminals.

VAN

CAUTION

>

Wait for at least five minutes after turning OFF the power supply and then
make sure that the CHARGEindicator is not lit before starting wiring or
inspection work. Never touch the power supply terminals while the CHARGE
lamp is lit after turning OFFthe power supplybecause highvoltage maystill
remainin the Drive.

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

Checkthe wiring to be sure it has been performed correctly.
Connectors and pin layouts are sometimes different for different models.
Always confirm thepin layouts in technical documents for your model before
operation.
Use shielded twisted-pair cables or screened unshielded multitwisted-pair
cables for I/O Signal Cables and Encoder Cables.
Themain circuit cable of the Drive must be guaranteedto work normally at 75 °C.
Observethe following precautions whenwiringthe ? | R Zndlikcircuit terminals.
e TurnONthe power supply to the Driveonly after all wiring, including the
main circuit terminals, has been completed.
e If a connector is usedfor the main circuit terminals, remove the main
circuit connector from the Drive before you wire it.
e Insertonly one wireper insertion hole in the main circuit terminals.
e Whenyouinsert awire, make sure that the conductor wire (e.g.whiskers)
does not come into contact with adjacent wires.
Install molded-case circuit breakersand other safety measuresto provide
protection against short circuits in external wiring.
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A Useamolded-case circuit breakeror 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 protectthe ServoSystemfrom accidents involvingdifferent
power systemvoltages or other accidents.

A Install an earth leakagebreaker.

The Drive does not have a builin ground fault protective circuit. Toconfigure
a safer system, install a ground fault detector against overloads and short-
IMPORTANT circuiting, or install a ground fault detector combined with a moldedcase

circuit breaker.

A Neverturn the power supply ON and OFFmore than necessary.
Use the Drivefor applications that require the power supply to turn ON and
OFF frequently. Such applications will cause elements in the Drive to
deteriorate.

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

3.1.2 Countermeasures against Noise

The Drive is designed as an industrial device. It therefore provides no measures
to preventradio interference. The Drive uses higkspeed 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 housesor if radio interferenceis a
problem, take countermeasures against noise.

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

Topreventthe noisefrom the Driveor the peripheral devices from causing malfunctions of any
devices, take thefollowing countermeasures against noise as required.
Install the input reference device and Noise Filter as close to the Driveas possible.
Alwaysinstall a SurgeAbsorberfor relays, solenoids, and Magnetic Contactor coils.

Neverplace the following cables in the same duct or bundle them together. Also, separate the
cables from each other by at least 30 cm.

Nevershare the power supply with an electric welder or electrical discharge machine. If the
Driveis placed near ahigh-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 withthe high-frequency generator. Refer to the sectiorNoise Filters for
information on connecting Noise Filters.

Implement suitable groundingmeasures. Referto the section Grounding for information on
grounding measures.

Noise Filters

Youmust attach Noise Filters in appropriate places to protect the Drive from the adverseeffects of
noise. Thisis an example of wiring for countermeasures against noise.
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Wiring example for countermeasures against noise

Noise Filter
2ol
200 VAC :
] g
2.0mm?
min.

Operation relay sequence

Usersignalgenerators

3

LI )
Noise Filter J
N N
DC
Power
supply
N N
2.0mm?min.

Motor

Femm

Groundplate

xternalground: Usea 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 I

Noise Filter Wiring and Connection Precautions

Alwaysobservethe following precautions when wiring or connecting Noise Filters.

Separateinput lines from output lines. Do not place input lines and output lines inthe same
duct or bundle them together.

AA
Yy

=)

—=
Noise Filter
Yvyy
/77
Ground
plate
AA
——=
Noise Filter

=)

K\:

Ground
plate
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Noise Filter
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plate

\J Vi

Noise

/77

Yy

Filter

Ground
plate \
Separate the circuits.

Yy

/
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Separatethe Noise Filter ground wire from the output lines. Do not place the Noise Filter
ground wire, output lines, and othersignal lines in the same duct or bundle them together.

Noise Filter Noise Filter
=) ||
The ground wire
Lol can be close to Yy
S the input lines.
L »
L
L »
C:g
Ground Ground
plate plate

Connect the Noise Filter ground wiredirectly to the groundingplate. Do not connect the Noise
Filter ground wire to other ground wires.

1 1y

L L

Noise Filter |——» Noise Filter |——»

L .
Drive Drive Drive Drive
@ @D @ )
]
'Js?ielded ground wire
/77 /77
Ground Ground
plate plate

If a Noise Filter is located inside a control panel, first connect the Noise Filter ground wire and
the ground wires fromother devicesinside the control panel to the groundingplate for the
control panel, then ground the plate.

Yvy
Yvyy

Control Cabinet

Drive

. ) "
— Noise Filter e

Drive

T@)
L L
Grounding

Ground Plate
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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.

Groundthe Driveto aresistance of 1000, orless.
Besure to ground at one point only.
Groundthe Motor directly if the Motor is insulated from the machine.

Motor FrameGround or Motor Ground

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

Motor frame terminal (FG) or ground terminal (FG) of the Motor to the ground termil@ on the
Drive. Also, be sure to ground the ground termina@.

Noise on I/O Signal Cables

Topreventnoise enteringthe 1/0 SignalCable connect the shield of the 1/0 SignalCable 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

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

' N

Cable

T Shield part (remove cable sheath.)
s}

Controller

Secure the shield of the cable with
a conductive metal  part.
\ Remove the coating from

\ the mounting surface.

Ground Plate
= Cable Clamp

Ferrite Coils

While ferrite coils can be used to solve application specific EMCissues, they should not be necessaryfor
applications.
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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, ated power from 1kW to 7.5kW
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Chapter 3 Wiring and Connecting

3.3 Terminals Arrangements

Rated power from 50W to 400W

/

AN
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-
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3 |RS485+ 'g
6 | R5485- =
o
7 | CANH
8 | caNL =
Laal
shell FG &
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L1 L1 0
)
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L2 e
p P 1]
B B i}
N N i
U u 0
A" v 0
W ] o
PE PE 0
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200VAC, rated power from 750W t&@kW

10 terminal CN1
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400VAC, rated power from 1kW to 1.5kW
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400VAC, rated power from 2kWto 3kW
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400VAC, rated power from 5kW to 7.5kW
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3.4 Wiringthe Power Supplyto Drive

3.4.1 Terminals Arrangement

Rated power from 50W to 400W

Main circuit terminals

Q000
=l=l=1=

Q0
=I=
-

Symbols

Name

Specifications and Reference

L1a L2

Main circuit power
supply input terminals

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

Pa B

Regenerative
Resistorterminal

Connects aregenerativeresistor with a minimum
resistance value of 450hms

Pa N

DCterminals

Forthe common DC bus, connect all P of Driveto the
positive pole, and N to the negative pole.

Ua va W

Motor terminals

Connectsthe U-phase, V-phase and W-phase of
Motor

PE

Groundterminal

Alwaysconnect this terminal to preventelectric
shock.
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Rated power from 750W to 2kW

L1

L2

Main L3

circuit

terminals -
2

e
LiC
Control L2¢
circuit B1

terminals B2

B3
u
Motor
: Y
terminals
w
Symbols Name Specifications and Reference
S | A% Main circuit power Threephase, 200 VACto 240VAC,-15%to +10%,
L1a L2a L3 . -
supply input terminals | 50Hz or 60Hz
518 8 2 DCreactor terminals Forusinga DCreactor, removet?e short\fwrlng,and
connect a DC reactor betweens 1and § 2.
£ on - . Forthe common DCbus, connect all § 2 of Driveto
§ 2a DCterminals " . )
the positive pole, and ~ to the negative pole.
I - 0, 0,
L1C3 L2C C.ont.rol Single-phase, 200VACto 240VAC,-15%to +10%,
circuit 50Hz or 60Hz
terminals
Thereis ashort wiring between B2 and B3 at the
. factory.
B1A B2i B3 Regenerative Y ) o o
a Resistorterminal . When thebusbar capacitance is insufficient,
remove theshort wiring, and connect an external
regenerative resistor between B1 and B2.
Ua va w Motor terminals Connects the U-phase, V-phase and W-phase of
Motor
) Groundterminal Alwaysconnect this terminal to preventelectric
shock.
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400VAC rated power from 1kWto 3kW

Main

s | L3

Mator
power

terminals

=|<

[® @ e

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

Symbols Name Specifications
L1,L2,L3 Powersupplyinput | 5 10 se AC380V 480V,-15%  +10%,50HZ/60HzZ
terminals
DCreactor connectors| Priorto delivery, the connection between § 1and
S § 2isin a shorted state. When using a DC reactor,
a DCreactor is connected between$ 1and § 2.
DChbusbar connectors | Whenmultiple servodrivesare usedin acommon
DC bus configuration § 2 and  of all drives are
connected in series, respectively.
i ~ - 0~ 0,
L1C,L2C Control Singlephase AC200V~240V -15%~+10%,
power 50Hz/60Hz
terminals
Regenerative . When using the builtin regenerative resistor:
resistor connectors Keepthe connection between B2and B3
horted.
B1,B2,B3 shorted ) . .
. Whenusingan externalregenerativeresistor:
Please remove the jumpebetween B2 and B3 and
connect the externalregenerativeresistor between
B1 and B2.
u,Vv,wW Motor Connectthe U, Vand W phases of the motor.
power
connectors
D Groundingterminals | Connectthe power supply earth terminal for earthing.
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400VAC rated power from 5kW to 7.5kW

q
0 -
L1
Main L2 f
circunt
terminals L3 éf
P=
S N
L1C |
Control | | 2C T
circuit
el /A
=
B2 | W
B3 H Lk
Motor v /f
e [V ﬁfg
DD @
Symbols Name Specifications
L1,L2,L3 Powersupplyinput | 5 12 ce380V 48 ©,-15% +10%,50HZ/60Hz
terminals
DCbusbar connectors | Whenmultiple servodrivesare usedin acommon
DC busconfiguration, § and of all drives are
connected in series, respectively.
i - 0~ 0
L1C.L2C Control Singlephase AC380V 480V, -15%~+10%,
power 50Hz/60Hz
terminals
Regenerative . When using the builtin regenerative
resistor connectors resistor: Keepthe connection betweenB2and
B1.B2.B3 B3shorted._ . _
. When using an external regenerative resistor:
Please remove the jumper between B2 and B3
and connectthe external regenerativeresistor
betweenB1 and B2.
u,vV,w Motor Connectthe U, Vand W phases of the motor.
power
connectors
@ Groundingterminals | Connectthe power supply earth terminal for earthing.
L1,L2,L3 Powersupplyinput | 5 1256380V 480V,-15%  +10%,50H2/60Hz
terminals
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3.4.2 Wiringa RegenerativeResistor

Diver model Ratedpower Minimum value Conpecﬂon
terminals
UMD-0000B-B5 50W
UMD-0001B-B5 100W
ne, Pa B
UMD-0002B-B5 200W
UMD-0004B-B5 400W
UMD-0007CU-B5 750W .
=P, B1a B2
UMD-0010CU-B5 1kwW
UMD-0015CU-B5 1.5kw ;
N M, B1a B2C
UMD-0020C-B5 2kwW
UMD-0010EB5 1kw
2P, Bla B2
UMD-0015E-B5 1.5kwW
UMD-0020E-B5 2.0kw ;
40 B1a B2
UMD-0030E-B5 3.0kw
UMD-0050EB5 5.0kwW
20 B1a B2
UMD-0075EB5 7.5kW

Figure3-1is an example of connecting an external regenerativeresistor for the drivesrated power
from 50W to 400W.

Figure3-1 Wiresaregenerativeresistor

—

- L

v, Ll
\ Connect an external regenerative

resistor between terminals P and B
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WARNING

Connectthe external regenerativeresistor as follows to avoid damagingthe drive
or malfunction.

A

It is necessaryto connect an external regenerativeresistor for the drivesrated
power from 50W to 400W. The minimum resistance value of the external
regenerative resistor is 45 ohms.

Neverconnect the externalregenerativeresistor betweenterminals Pand N.
Inthe case of the drivesrated power from 750Wto 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.

Neverconnect the externalregenerativeresistor betweenterminals B1and B3.
When anexternal regenerative resistor is connected, check and set Pn521.0
as 0 after the power up.

Pleasecheck and confirm that the externalregenerativeresistor is mounted on
non- combustible materials.
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3.4.3 Wiring Procedure

Preparethe following items before preparingthe wiring for the Main Circuit Terminalsand Control
Circuit Terminals.

Required ltem Description

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

. Terminalremovaltool: an accessory of the Drive

Flat-blade screwdriveror
Terminal removal tool

Cold pressedterminals Sleevetype ferrule with cross-section from 1.5 mm2to 2.5 mm?
Wiringplier Commercially available plier with crimping and stripping
functions

Followthe procedure belowto wire the Main Circuit Terminalsand Control Circuit Terminals.

Step1l Removethe Main Circuit Terminalsand Control Circuit Terminalsfrom the Drive.

Step2 Peeloff the sheath so that the conductor portion of the cable will protrude from the tip of the ferrule.

8mm ~ 9mm

¥

Step 3 Insertthe cable into the ferrule (It should protrude 1 mm or more from the ferrule).
4 N
h iL vy

B e

‘ |-1f1mm or more
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Step 4 Crimp the cable that hasbeeninserted into the ferrule, and cut off the cable conductor portion
protruding from the ferrule (The allowable protruding length after cutting should not bexore than 0.5 mm)

( Cut off the
m [l/ protruding

portion

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

Use the flat -blade screwdriver

Use the terminal removal tool

Step6 Insertthe crimped cable into the connection terminals, and then pull out the tool.
Step7 Makeall other connections in the same way.

Step8 Tochangethe wiring, pull the cable out of the connection terminals.
Usethe flat-blade screwdriver to press down the spring button correspondingto the terminal, and

then gently pull out the cable.

Step9 Whenyouhavecompleted wiring, attach connection terminals to the Drive.

[ note

Theabove wiring procedure is also applicable to the Motor Terminals.

——End
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3.4.4 Motor Connection Diagram
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3.4.5 Powerlnput Wiring Example

Rated power from 50W to 400W

Usesingle-phase 200 VACto 240VACasthe power input for the Drivesrated power from 50Wto 400W.

o]

AT/ QF[1]
+——1—1 sA[3]
j_ Drive
FLT[1] h -
L Motor
KM[2]
' v L1
b External L2 M
regenerative
resistor
Power Power P
ON OFF KM[1] Ii% B
e ten | |
SA[1] ENC
KM[1] KMi2)
ey
KM[1]  Ry[1]
SA[2]
ov
(For alarm|
R“"‘_E] display) +34V
PL[1]
QF[1]: Molded-case circuit breaker SA[1]: Surge Absorber 1 SA[2]: Surge Absorber 2
SAJ[3]: Surge Absorber 3 FLT[1]: Noise Filter
Ry[1]: Relay PL[1]: Indicator lamp

KM]1]: Magnetic Contactor (for control power supply)
KM]2]: Magnetic Contactor (for main circuit power supply)

Document Version: V1.02 (May 2025) 2025 Unitronics All Rights Reserved 45



Chapter 3 Wiring and Connecting

UMD-B5 CANopen User Guide

Rated power from 750Wto 2kW
Usesingle-phase or three-phase 200 VACto 240 VACas the power input for the Drivesrated power

from 750W to 2kW.
Thefollowing figure shows the wiring example for usingthe three-phase ACinput power.

R S T
Drive
QF[1] \\
SA[3]
5 .[
4% FLT[1]
an KM[2] Motor
— V%
—y— u
—g— v M
KM[1] w
S
i @
Power Power
ON OFF KM[1] 7
‘ . +|.h . } CN2 [ } ENC
| [ [N
KM:[I] SA[1]
KM[2]
l_/——— )
KM[1] Ry[1]
SA[2] ALM- oV
(For alarm|
RY[1] " gisplay) +24v

PL[1]

46
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Thefollowing figure shows the wiring example for usingthe single-phase ACinput power.

QF[I]\--

R

|

QF[1]: Molded-case circuit breaker

g SA[3]

5

FLT[1]
KM[ 2]
b/ d
—~—
KM[1]
ﬁI
v
Power Power
ON OFF
< L
KM[1]
yd e
KM[1] Ry[1]
SA[2]
(For alarm|
R:E] display)

SA[3]: Surge Absorber 3

Ry[1]: Relay

Document Version: V1.02 (May 2025)

PL[1]

Drive

Motor
u
' M
W
L
CN2 [:J ENC

ov

+24V

SA[1]: Surge Absorber 1
FLT[1]: Noise Filter
PL[1]: Indicator lamp
KM][1]: Magnetic Contactor (for control power supply)

KM]2]: Magnetic Contactor (for main circuit power supply)

SAJ[2]: Surge Absorber 2
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400VAC rated power from 1kWto 5kW
Useathree-phase AC380V~8 ¥ asthe powerinput for the drives.

[When using threephase AC power supiy]

RS T
l l l Drive
QFI11\- —\
SA[3]
5 T
FLT[1]
K;EZ] L1 Motor
—~— L2 u
V L3 \
KM[1] e w
—
v L2C @
B1
Servo Servo Power
Power ON OFF KM[1] 1
CN2 ncoder
- , 8 (=)
ol ol
KM[1] SA[L]
KM[2]
e e '
KM[1] Ry[1]
SA[2] ALM- ov
(For servo
R:L[j] alamm display) ALM+ +24V
|
} PL[1] :
QF [1]: Circuit breaker SA[1]: Surge Absorber 1 SA[2]: Surge Absorber2

SA [3]: Surge Absorber 3 FLT[1]: Noise Filter
KM [1]: Magnetic Contactor (for control power supply) KM [2]: Magnetic Contactor {for main circuit power supply)
Ry [1]: Relay PL [1]: Indicator lamp for display
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3.5 Wiringthe Encoder

3.5.1 Connection Diagram

= 57531 NIl PG5V
Q{ i
PGOV N-8642 J PGOV
S- MA-

\]
}

IWE_;

I RO

%
i

3.5.2 BatteryCaseConnection

A Absolute encoders require a battery supply to retain the absolute encoder
data when the Drive power is removed.
A A Batterymodel: LS14500(3.6V,AA)
A Replace the battery if the alarm A.47 or A.4®&ccurred and perform the

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

Followthe instructions below to install or replace the battery case.
Step1l TurnONonlythe control power supply to the Drive.

Step2 Openthe cover of the battery case.

Step3 Removethe old battery and mounta new battery.
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Absolute encoder cable

Step5 Repowerup the Drive.
Step6 Resetthe Alarms.

[T noTe

Perform the Fn011 and=n010 byPanel Operatorto reset the alarms,for details, seethe section
Fn010(Absolute encoder multi-turn reset) and Fn011 (Absolute encoder alarm reset)

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

——End
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3.6 1/O Signal Connections

3.6.1 SignalDiagram

Note: the figure on the right is an example
of facing the 400W Drive Panel Operator.

|!.J NOTE

IO connector CN1
GND —é@}— PCO-
— T #MmMm M*— pco+
GMND ——:48 1 23 f—— PBO-
- ——|4:r T 22— PBO+
GND ——|46 0 M2 PAO-
— s AT PAO+
— ——|44 O M TPz
TP-DICOM ——sfm  crjis|H— Tp1
neL —efo o neot
PCL ——:41 0 O —— p-oT
CLR 9/ mB—=— p-coN
ALMRST —T— ¥ *[— S-ON
_ s O MB— picom
— ——|3? T i2H— CoIN-
S L = COIN+
- ——:35 T MY sRDY-
PPI ——|34 O [M° [ SRDY+
siGN- — P ¥ Am-
SIGN+ —T2f 7 ALM+
puLs- T2 95 ° I TGON-
PULS+ ——|3° 0 5~ TGON+
— ——|29 O M -
GND T #FF M '~ GND
TREF- — (P M%7 VREF-
TREF+ —(%;— VREF+

The signal definitions for the 10 signals of all drives are the same. The signal name in the diagram
above is predefined at the factory. Yoegan assign the following signalsby Pn509,Pn510,and Pn511,
seethe section 5.7 10 SignalAllocation in detail.

3.6.2 PinLayout

Pin Name Type Function

1 VREF+ Input
Speedreferencedifferential input: £10V.

2 VREF Input

5 TGON+ Output | otor rotation test: ONwhen the motor speed

6 TGON Output exceeds the set value.

7 ALM+ Output Servoalarm: OFFwhen an abnormal condition is

8 ALM OUtpUt detected.

9 SRDY+ Output Servo READY: When the control circuit and the main
circuit areturned on, it will be ONif g 6 13 Indhiatm

10 SRD¥ Output | and no overtravel for servo.
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Pin Name Type Function

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

I/O signal power supply, to be supplied by user with a
13 DICOM Common| DC 24V power supply.
Rangeof operating voltage: DC 24V+20%

14 SON Input ServoON: Motor becomesthe turn-on state.
Selectthe function of this signal by parameter settings.
Proportional Change the speed ring control mode
Control from Plcontrol to P control whenit is
Switch ON.
Rotation Usethis signalto switch the direction
Direction of rotation when the function "Set
Switch speed selection internally" is used.

15 P-CON Input
Coptrol Mode Switch the control method
Switch
ZeroClamp When [SpeedConFrc?II] II|S ON, the

command speed is "0".
gﬁlr;;nand When [Position Control] is ON, the
Prohibited command pulse input will be
stopped.

Forward

16 P-OT Input Rotation
Prohibited Overtravelprohibited: Stopthe servo
Reverse motor when it is OFF.

17 N-OT Input Rotation
Prohibited

18 TP1 Input
TouchProbelnput

19 TP2 Input

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

20 PAO+ Output

Encoderpulse dividing pulse output PhaseA
21 PAO Output
22 PBO+ Output

Encoderpulse dividing pulse output PhaseB
23 PBO Output
24 PCO+ Output

Encoderpulse dividing pulse output PhaseC
25 PCO Output
26 TREF+ Input

Torquereferenceinput. Maxinput voltage: 12V
27 TREF Input
30 PULS+ Input Formof pulse input;
31 PULS Input . Symbol+ pulse train
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Pin Name Type Function

32 SIGN+ Input | - COWHCW
. Two-phase orthogonal pulse (90°phase difference)

33 SIGN Input

34 PP Input Poyversgpplyfor open collector comma_nd bl=Uu, oM
resistor is preset inside of the servo drive)

39 ALMRST Input Alarmreset: Releasethe servoalarm state.

40 CLR Input POS'ItIC')I’] deviation pylse clear: to clear the position
deviation pulse during position control.

41 PCL Input Forward TorqueLimit

42 NCL Input ReverseTorqueLimit

3,28,46,48,50, GND Common| SignalGrounding

Other Reserved

3.6.3 Wiring Description

Input SignalsWiring

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

Takingthe input signal P-OTas an example, Figure3-2 shows the connection diagramby usingan
external 24 VDC power supply, and the wiring of other input signals wiring is the same as it.

Figure3-2 P-OTwiringdiagram
Co-anode method

Drive

DICOM

A

por 3.3k® j"_ (

Co-cathode method

Drive
24 VDC

PNP j

v

L

ror g | ¥

Youcan assignthe input signalsby Pn509and Pn510.Forthe input signal allocation, seethe

section 5.7 10 Signal Allocation
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Output SignalsWiring

Takingthe output signal TGONas an example, Figure3-3 shows the connection diagramfor using
the optocoupler or relay, and the wiring of other output signals wiring is the same as it.

Figure3-3 TGONwiring diagram
24 VDC 24 VDC

Use a relay

Use an optocoupler

Always connect a

current-limit resistor Relay

Drive Drive .
Optocoupler ) ..J
Always connect a
7"_, flywheel, and keep
T correct polarity
TGON+ TGON+
vy v:y
T 5 TGON- T ks TGON-
\Y
ov ov

The maximumpermissible voltage and current of the optocoupler output circuit inside the servodrive are as
follows: Maximum voltage: 30 VDC
Maximum current: DC 50 mA

Youcan assignthe output signalsby Pn511. Forthe output signal allocation, seethe section 5.7
Output Signal Allocations

3.6.4 Holding Brake Wiring

Aholding brakeis used to hold the position of the movingpart of the machine whenthe Driveis
turned OFF so thathe movingpart does not move due to gravity or an external force.

Youcan 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.

Shaft with External

Vertical Axis .
Force Applied
Motor Moving part of machine
Holding Brake Motor

) External force
Prevents the moving part from

L falling due to gravity when the
power supply is OFF.

Holding Brake

Moving part of machine —

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

A Thebrake built into a Motor with a Brakeis a de-energizationbrake. It is used
only to hold the Motor and cannot be used for braking. Use the holding brake

o only to hold a Motor that is already stopped.
\ A Keeptheinput voltageat least 21.6 Vto make the brakework.

The wiring of the brake signal has no polarity, please prepare a 24 VDC
external power supply.

A Cable of 0.5mm2or aboveis recommended.

>

IMPORTANT

Takingthe drivesrated from 50Wto 400Was an example, Figure3-4 shows the connection
diagramof the holding brake.
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Figure3-4 Holding brake wiring

diagram Drive

o Yy L1 U

Single -phase Noise o o v
220 VAC Lfilter |

L2 w

CN2

BK+

BK-

Brake

Atrol
relay

AC DC

24V
(brake power supply)

3.6.5 TouchProbeWiring

Youshall only use the terminals CN1-18 (TP1)and CN1-19 (TP2)or TouchProbeinput signal,
which has been allocated at factory. The following figure shows the example diagram for the
connection.

Drive

+24VIN | 43 3.3KkQ

T  S— * ~
.
T TPl o ﬁ1 ke | ¥ +<
[ F L
— -
.
P2 - ﬁl ke | ¥ +<

Thetiming sequence between input signalsand triggeris as shown below.

TP1
ON
TP2 OFF OFF
Touch Probe Rising edge ~ 4 Falling edge
trigger Y
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3.7 USBCommunication Cable

Connects your PCto a Drivewith a USBCommunication Cable, to make FW upgrade (if needed)
Connection Diagram

Plug into CN5
of the Drive

K I

Plug into USB
port of your PC

Cable Description

Youcan purchase the USBCommunication Cable provided by UNITRONICSLOE-B= 7 = MM
you can purchase the commercially available products yourself.

Theplug connected to your PCis USBTypeA, and the plug connected to the Driveis Mini USBType B.

USB Type -A Plug

Mini USB Type -B Plug
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Chapter 4 Basic Settings

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

Usethe PanelOperator of the Drive.

Send SDCcommand.

4.1 PanelOperator

4.1.1 KeyNames and Functions

Thereis a Panel Operator on the front of the Drive, asis shown in Figure4-1.

Figure 41 Diagramof Panel Operator

Five 7-segment LEDs

Keys
B
L. —y
e
L=1

[ @l®@)]

The names and functions of the keyson the PanelOperator are as follows.
Key Functions
M Press[M] keyto select a basic mode, such asthe status display mode, utility
function mode, parameter setting mode, or monitor mode.
Z Press[z ] Keyto increase the set value.
b3 Press[¢ ] Keyto decreasethe set value.
. Datasetting key

. Todisplay parameter setting and set value.
. Toshift to the nextdigit on the left.
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4.1.2 Basic Mode Selection

Thebasic modesinclude: Status Display Mode, Parameter SettingMode, Utility Function Mode, and
Monitor Mode.

Selectabasic mode with [M] keyto display the operation status, set parameters and operation
references, as is shown irFigure 42.

Figure4-2 Selectabasic mode

Status Display

Parameter Setting

Monitor

Utility Function

4.1.3 Status Display Mode

PowerON the Drive and wait for a while, the PanelOperator will initially display the Servo
Status. The information displayed by the status is divided into two parts dSgure 43:

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

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

Figure4-3 Status Display

Bit Data Code

(2]
©

0000

Thedisplay meaning of each segmenton Bit Data are shown in Table4-1, and they havedifferent
meanings under Speed or Torque Control Mode and Position Control Mode
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Table4-1 Display meaningof each segment onBit Data

SpeedControl/Torque Control Position Control Mode

No

Meaning Description Meaning Description
Lit whenthe difference between
Speed the Motor speed and reference Positionin Lit if the error between position

1 Cgincidence speed is the same as or less than com Ietio% referenceand actual Motor position

(VCMP) the value set in Pn501 (Default (COIE) is below preset value in Pn500
setting is 10rpm). (Default setting is 10 pulses).
Alwayslit in TorqueControl Mode.
Lit when servo is off. Lit when servo is off. Notit

2 ServoOFF . . ServoOFF :

Not lit when servois whenservoison.
on.

Control Power | LitwhenDrivecontrol poweris Control Power Litwhen Drivecontrol poweris ON.

3
ON ON. ON

o ONwhenthe referencepulseis being
Speed Litif input speedreference inout
. Reference Input.

4 Reference exceeds the value preset in Pn50] Pulse Input .
Input (Default setting is 20 rpm). Y OFFwhennoreference pulse is input.
Torque Lit if input torque reference Deviation . o .

5 Reference exceedspresetvalue (10%rated CounterClear il'slti\r’]\’hjtn deviation counter clear signal
Input torque is standard setting). Signal Input put.

6 PowerReady L.|twr.1e~_n main power supply PowerReady Litwhen main power supply circuit is

circuit is normal. normal.
Rotation Lit if Motor speed exceeds Rotation Lit if Motor speed exceeds the

7 Detection the value preset in Pn503 Detection value preset in Pn503 (Default
(TGON) (Default setting is 20 rpm). (TGON) setting is 20 rpm).

Document Version:

Thedisplay meaningsof Code are shownin Table4-2.

Table 42 Display meanings of Code

Display information

Description

ServoOFF(Motor PowerOFF)

Servoinitialization failed (check the encoder connection)

Run

ServoON (Motor PowerON)

ServoAlarm State

ForwardDrive Prohibited

ReverseDrive Prohibited

(Forwardand Reverse)OvertravelState

V1.02 (May 2025)
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Display information Description

- Alarm Number Display

NOTE Whenthe Driveis in ServoAlarm State, youshall check and correct the fault accordingto the Alarm
Number Display, and then, you can pressg ] key to try to clear the current alarm.
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4.1.4 Parameter Setting Mode

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

Function Parameters:the functions allocated to each digit of the PanelOperator can be selected.
Adjustment Parameters:a parameter is set to a value within the specified range ofthe parameter.

For a description of the parameter settings, pleaseefer to Chapter 10 Parameters

Function Parameters Settings

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

Stepl Press[M] keyseveraltimes to select the Parameter SettingMode.

Step2 Press[z ] keyor[¢ ]keyto select the parameter Pn003.

Step 3 Press[g ] keyto displaythe current value of Pn003.

Step 4 Pressand hold [g ] keyfor 1 second or more, and then a flashing decimal point will appear at the
bottom right of the 5th digit.

Step5 Press[z ] keytwice, changingthe value of the 5th digit from 0 to 2.

Step6 Press[g ]keyonce, movingthe flashing decimal point to the 4th digit.

Step7 Press[z ] keythreetimes, changingthe value of the 4th digit from Oto 3.

Step8 Press[g ] keytwice, movingthe flashing decimal point to the 2nd digit.

Step9 Press[z ] keyonce, changingthe value of the 2nd digit from Oto 1.

Step 10 Pressthe [M] keyonce to return to the display of Pn0O03parameter value.
Step 11 Pressthe [M] keyonce to display parameter Pn003.
[nore
After completing the function parameters setting, restart the Driveto take effect.

-——End
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Adjustment Parameters Setting

Theexample below shows how to change parameter Pn102(SpeedLoop Gain)from 100to 85.

Stepl Press[M] keyseveraltimes to select the Parameter SettingMode.

Step2 Press[z ]keyor[¢ ]keyto select the parameter Pn102.
Step3

Press[g ] keyto display the current value of Pn102.

Step4 Press[z ] keyor[g ] keyto changethe value to 00085.
Pressand hold [z ] keyor [¢ ]keyto jump the setting value quickly.

Step5 Press[g ] keyor [M]keyto 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 value41943040 as an example).

’ Sign of top digits ‘ ’ Sign of middle digits ‘ ’ Sign of bottom digits ‘

Top two digits Middle four digits Bottom four digits

V

IMPORTANT

Only when the valueis
with sign or negative
number, "—" is displayed.

Lights when negative number is displayed

Theexample aboveshows howto changeparameter Pn504(Deviation Counter Overflow Alarm)from
41943040to 42943240

Step6 Press[M] keyseveraltimes to select the Parameter SettingMode.

Step7 Press[z ] keyor[¢ ]keyto select the parameter Pn504.

Step8 Press[g ] keyto display bottom four digits of the current value of Pn504.

Step 9 Pressand hold [g ] keyfor 1 second or more, and then a flashing decimal point will appear at the
bottom right of the 5th digit.
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Step10 Press[g ] keytwice, movingthe flashing decimal point to the 3rd digit.

Step 11 Press[z ] keytwice, changingthe value of the 3rd digit from 0to 2.

Step12 Press[g ] keyfour times, movingthe flashing decimal point to the 3rd of middle four digits.

Step 13 Press[z ] keyonce, changingthe value of the 3rd digit from 1to 2.

Step 14 Pressthe [M] keyonce to return to the display of Pn504parameter value.
Step 15 Pressthe [M] keyonce to display parameter Pn504.
----End
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4.1.5 Monitor Mode

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

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

Theexample below shows how to display, the contents of monitor number Un003 (whenthe Motor
rotates at 100 ).

Stepl Press[M] keyseveraltimes to select the Monitor Mode.

Step2 Press[z ] keyor[g ]keyto select the monitor number Un003.

Step3 Press|[g ] keyto display the data of Un003.

Step4 Press[g ] keyto return to the display of Un003,

Contents 01:"I\/-I0Enni?or Mode Display
Monitor Number Content of Display Unit
Un000 Motor speed rpm
Un001 Input value of speed reference rom
UNn002 Lgfqul;[ Ef))ercentageof torque reference (relativeto rated %
Un003 Internal torque reference (in percentageto the rated %

torque)

Un004 EncoderRotation angle pulse number
Un005 Input signal monitor
Un006 TouchProbesignal monitoring
uUn007 Output signal monitor
Un008 Number of input pulses within 1ms 1 pulse
Un009 Input reference pulse counter
Un011 Pulse deviation counter
Un013 Referencepulse 1 pulse
Un015 Percentageof load inertia
Un016 Motor Overload Ratio %
Un019 BusbarVoltage \%
Un021 Encodertemperature 3
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Monitor Number Content of Display Unit
Un022 Main board temperature 3
un024 PCPtarget position

Thestatus (low level or highlevel) of input signal allocated to each input terminal is displayed.

Monitor
Number

Monitoring data

Description

Un005

. Whenit indicates digital 10:

Indication for CN1-
14,-15,-16,-17

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

. Whenit indicates virtual |1O:

Indication for bit12,
bit13, bitl4, bitl5

bitl, bit2, bit3

Indication for bit0,

Indication for bit8,
bit9, bit10, bitll

Indication for bit4,
bit5, bit6, bit7

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

Range:0000(0)to1111(F)
O=Lowlevel; 1=Highlevel

The status corresponds to
the correspondingpin 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.

O=Lowlevel; 1=Highlevel

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
eachcolumn indicates the
signal state of 1 channel.

O=Lowlevel; 1=Highlevel

NOTE Un007representsthe state of the output signal. Theoptocoupler ON and OFFof each output signal
depends on whether the output signal is inverted:
If the signalis 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

Thissection describes howto applythe basic operations using the PanelOperator to run and adjust
the Motor.

Thefollowing table shows the parametersin the Utility Function Mode.

Function Number | Name

Fn000 Alarmtrace data display

Fn001 Initialize parameter settings

Fn002 JOGoperation

Fn003 Auto adjustment of speedreference offset

Fn004 Manualadjustment of speed reference offset

Fn005 Automatic offset-adjustment of Motor current detection signal
Fn006 Manual offset-adjustment of Motor current detection signal
Fn007 Softwareversiondisplay

Fn009 Loadinertia identification

Fn010 Absolute encoder multi-turn reset

Fn011 Absolute encoder alarm reset

Fn017 Auto-tuning tool

Fn018 PJOGoperation
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Fn000 (Alarm trace data display)

Thealarm trace data display can display up to ten previously occurred alarms. Thefollowing are the
steps to display the alarm trace data.

Stepl Press[M] keyseveraltimes to select the Utility Function Mode.

Step2 Press[z ] keyor[g ]keyto select the function number Fn0O0O.

Step3 Press[g ] keyto display latest alarm number.

serial number
Alarm number

Step4 Press[z ]keyor[g ] keyto viewthe other alarm data.

[A]

Step5 Pressthe [g ] keyto return to the display of the Fn00O.
Pressand hold [g ] keyfor 1 second or more to clear all the alarm trace data.

——End

Fn001(Initialize parameter settings)

Thefollowing are the stepsto initialize parameter settings.

Stepl Press[M] keyseveraltimes to select the Utility Function Mode.

Step2 Press[z Jkeyor[¢g ] keyto select the function number Fn0O1.

Step3 Press[g ] key,and PanelOperator displays as below.

Step 4 Pressand hold [g ] keyfor 1 second to initialize the parameter settings, until PanelOperator
displays and blinksdone, which indicates theinitialization of parameter setting has been
completed.

Step5 Release[g ] keyto return to the display of the Fn001.
----End

Fn002 (JOGoperation)

Thisutility function often used for trial operation, refersto the section 7.3.3 JOG Operation
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Fn003 (AutoAdjustment of SpeedReferenceOffset)

Forspeed control, evenif the speedreferenceis 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.

Referto 5.9.2 Adjustment of SpeedReferenceOffset.

Fn004(Manual Adjustment of SpeedReference Offset)

Referto 5.9.2 Adjustment of SpeedReferenceOffset when usingthe Manual Adjustment of Speed
Reference Offset.

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

Motor current detection offset adjustment has been performedat UNITRONICSefore shipping.
Basically, the user need not perform this adjustment.

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

IMPORTANT A Executethe automatic offset adjustment in the servo OFFstate.

Thefollowing are the steps to execute the automatic offset adjustment.

Stepl Press[M] keyseveraltimes to select the Utility Function Mode.

Step2 Press[z ] keyor[¢ ]keyto select the function number Fn0O05.

Step3 Press[g ]key,and PanelOperator displays as below.

Step4 Press[M] keyto executethe automatic offset adjustment.
PanelOperator displays and blinks done, and 2 seconds later, it will return to previousdisplay.

- [M]

Y

Step5 Pressthe [g ] keyto return to the display of the Fn005.
---- End
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Fn006 (Manual offset-adjustment of Motor current detection signal)

Toadjust the offset, perform the automatic adjustment (FnO05)first. Andif the torque ripple is still
big after the automatic adjustment, perform the manual offsetadjustment as follows.

>

Please carefully execute the manual offsetadjustment, in case worsenthe

characteristics of the Motor.
A When executing the manual offsetadjustment, run the Motor at a speed of
IMPORTANT approximately 100 rpm, and adjust the phasdJ and phaseV offsets

alternately several times until the torque ripple is minimized.

Stepl Press[M] keyseveraltimes to select the Utility Function Mode.

Step2 Press[z ] keyor [g ]keyto select the function number Fn006.
Step 3 Press[g ]key,and PanelOperator displays as below.

Step4 Press[M] keyfor switching the display between 0_CuA(phase-U)and 1_Cub(phase-V).

Step 5 Selectone phasedisplay (e.g.1_Cub, phaseV),and pressand hold [g ] keyfor 1 second or more,
Panel Operator will display the current offsewalue.

| @~ PRESS & ]
HOLD FOR 1sefg |

Step6 Press[z ] keyor[¢ ]keyto changethe offset value.

.
N

NOTE the offset can be adjusted from -1024 t01024.

Step7 Pressand hold [g ] keyfor 1 second or more to return to the phase display.
Step8 Press[g ] keyto return to the display of the Fn006.
----End
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Fn007 (Softwareversion display)

Thefollowing are the steps to display the software versions.

Stepl Press[M] keyseveraltimes to select the Utility Function Mode.

Step2 Press[z ] keyor[g ]keyto select the function number Fn0O07.

Step3 Press[g ] keyto display the software versions.

Step4 Press[M] keyservaltime to display between DSPversion, Voltageclass and Structure code.

1

y
Step5 Press[g ] keyto return to the display of the Fn007.
----End

En009(Loadinertia identification)

Thisutility function often used for tuning, refersto the section 8.6.1 Load inertia identification .

Fn010 (Absolute encoder multi-turn reset)

Thefollowing are the steps to resetthe absolute encoder multi-turn data.

Stepl Press[M] keyseveraltimes to select the Utility Function Mode.

Step2 Press[z ] keyor[¢ ]keyto select the function number Fn010.

Step3 Press[g ]key,and PanelOperator displays as below.

Step4 Press[M] keyto reset the absolute encoder multi-turn data.

Step5 Press[g ] keyto return to the display of the Fn010.
----End
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Fn011 (Absolute encoder alarm reset)

Thefollowing are the steps to reset the absolute encoder alarm.

Step1 Press[M] keyseveraltimes to select the Utility Function Mode.

Step2 Press[z ] keyor[¢ ]keyto select the function number Fn011.

Step 3 Press[g ] key,and PanelOperator displays as below.

Step4 Press[M] keyto reset the absolute encoder multi-turn data.

Step5 Press[g ] keyto return to the displayof the Fn011.
----End

Fn017 (Auto-tuning tool)

Thisutility function often used for tuning, refersto the section 8.3.2 Auto-TuningTool.

Fn018 (PJOGoperation)

Thisutility function often used for trial operation, refersto the section 7.5 PJOG Run

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

71



UMD-B5 CANopen User Guide

Chapter 5 Application Functions

Chapter 5 Application Functions

5.1 PowerSupply

Themain circuit and control circuit of the Drive can be operated with ACpower input. WhenAC
power input is selected, single phase or three phase power input can be usedroushall set the
parameter Pn007.1 and Pn007.3 (usAC power input) according to the applicable power supply

. . When
Parameter | Settin Meanin
9 9 Enabled
0 Usea single-phase ACpower supply.
Useathree-phase ACpower supply.
Pn007.1 |1 nore _
Thissetting is invalid for the Drive power from 50Wto After restart
400W.
2 ACpower supply frequency is 50Hz.
0 ACpower supply frequency is 60Hz.
Pn007.3
1 Useasingle-phase ACpower supply.

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

A

warn

A

please make a terminal connection.
The ACpower supply should be connected to the L1/L2/L3 terminals and
L1C/L2C terminals of the driver.

terminal and L1C/L2C terminal of the driver.

Beforeusingthe DC powerinput, please be sure to set Pn007.1=2before
enteringthe main loop to avoid burning the internal components of the driver.

When usingAC power supplyand DC power supplyto connect to the driver,

DCpower supply should be connected to the B1/decile terminal and one

Whenthe DC power supply is input, set the fuse on the power supply wiring.
No regeneration is performedwhen using the DC powelinput, so please

perform regenerative energy treatment on the power supply side.
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5.2 Motor Rotation Direction

Youcan reversethe direction of Motor rotation by changingthe setting of Pn001.0.

Thedefault setting for Forward Rotationis counterclockwise (CCW)as viewed from the Driveend.

Parameter | Setting | Reference Diagram
+ Torquereference
%7/(1;, Encoder pulse division output
o
PAO
ForwardReference @ JUUL bhaseB
PBO
cow ‘ Rotation advanced
speed
0:CCW R
orquererterence
b D_ Encoder pulse division output
Phase A
PAO
ReverseReference @ o506 advanced
i <Rstation JUUL
cwW
speed
Pn001.0 +. Torquereference
. . Encoder pulse division output
PAO
ForwardReference @ D‘ JUUL PhaseB
L PBO J_l—l_l—l_l—r advanced
CW Rotation speed
1.CW
+
Torquereference Encoderpulse division output
PhaseA
PAO
ReverseReference @ A advanced
y PBO
CCwW Rotation speed

5.3 OvertravelLimit

5.3.1 Function Description

Overtravelis a safety function of the Drivethat forces the Motor to stop in responseto a signalinput

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

movement.

Theovertravelsignalsinclude the P-OT(ForwardDrive Prohibit) and the N-OT(ReverseDrive

Prohibit) signals.

Usethe P-OTand N-OTsignalsto stop the machine by installing limit switches at the positions
where you want to stop the machine that is operated by the Motor.

Anexample of wiring for the P-OTsignal and the N-OTsignalis shown in Figure5-1.
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Figure5-1 Wiringdiagramfor the overtravel
-«—NMotor forward direction

:[[i |I—_:'i_| ! Drive

Motor
it Limit CN1
mi mi N-OT
17

witch switch

P-OT
> 16

Usingthe overtravel function is not necessaryfor rotating applications such asrotary
tables and conveyors. No wiring for overtravel input signals is required

A Toprevent accidents that may result from contact faults or
disconnections, use normally closed limit switches.
A Moreover,neverchangethe default settings of the polarity of the overtravel
signals (ROT and NOT).
CAUTION 4 When using the Motor on a vertical axis, the workpiece may fall in the

overtravel condition. Topreventthis, always set the zeroclamp after stopping
with Pn003.1=2.

5.3.2 Connectingthe OvertravelSignal

Touse the overtravelfunction, connect the following overtravellimit switch input signal terminals.

Type Name Pin Setting | Meaning
ON Forwardrun allowed. Normal operation
P-OT CN1-16 status.
Input OFF Forwardrun prohibited. Forwardovertravel.
ON Reverserun allowed. Normal operation status.
N-OT CN1-17
OFF Reverserun prohibited. Reverseovertravel.

5.3.3 Enabling/Disablingthe Overtravel Signal

Parameterscan be set to disable the overtravelsignal. If the parametersare set, there is no need
to wire the overtravel input signal

. : When
Parameter | Setting Meaning Enabled
Inputs the ForwardDrive Prohibited (P-OT)signal
0 [Defaul] from CN1-16. [Default]
Pn000.1 ) ) —
1 Disablesthe ForwardDrive Prohibited (P-OT)
signal. (Always allow forward rotation)
. o _ After restart
0 [Default] Inputs the ReverseDrive Prohibited (N-OT)signal
from CN1-15. [Default]
Pn000.2 ] ) —
1 Disablesthe ReverseDrive Prohibited (N-OT)
signal. (Always allow reverse rotation)

In addition, you can disable the overtravellimit function by not setthe values1 and 2 to parameter Pn509(not
allocate the P-OT signal and NOT signal).
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5.4 Motor StoppingMethods

Following4 waysare available to stop the drive alarming (Gr.1or Gr.2), OTstate, and servo OFFoccurs:

Stop method Meaning
Ertgli)gmgbydynamlc Theelectric circuits areinternally connected to stop the Motor quickly.

Coastingto a stop TheMotor stops naturally due to friction during operation.

Reversebrake Emergencystop torque is used to decelerate the Motor to a stop.

Do not stop

RegardsAlarms 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 St

opping

Meaning

Coasting

TheDrive does not control the Motor (Themachine will movein
response to a force from the load).

Dynamic Brake (DB)

Theelectric circuits areinternally connected to hold the Motor.

Zeroclamping

Aposition loop is created, and the Motor remains stopped at a
position reference of 0. (The current stogosition is held.)

Operation

Thestate in which the Drive continues to control the Motor.

5.4.1 Motor Stop Methods forGr.1 Alarms,Safety State and ServoOFF

Youcan select the Motor stopping methods for Gr.1Alarms occur, in Safestate or ServoOFFby
setting the parameter Pn003.0

Parameter | Setting Stop Method After Stopping When Enabled
O[Default] Stoppingby dynamic brake | Coasting

Pn003.0 1 Stoppingby dynamic brake | DynamicBrake Afterrestart
2 Coastingto astop Coasting

5.4.2 Motor Stop Methods forOvertravel

Youcan select the Motor stopping methods for overtraveloccurs by setting the parameter Pn003.1.

Parameter | Setting Stop Method After Stopping When Enabled
0 [Default] Stoppingby dynamic brake | Coasting
1 Inertial running stops Coasting
Pn003.1 - Afterrestart
2 Reversebrake Zeroclamping
3 Reversebrake Coasting

NOTE Thespeedreferenceis setto 0 during the reversebrake, so that the soft stat function is unavailable. In
addition, you should set a reverse brake torque for stopping the Motor (Pn405).

Document Version: V1.02 (May 2025)

2025 Unitronics All Rights Reserved

75




UMD-B5 CANopen User Guide Chapter 5 Application Functions

5.4.3 Motor StopMethods for Gr.2 Alarms

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

. . When
P Meth A
arameter | Setting Stop Method fter Stopping Enabled

0 [Default] Stop by dynamic brake Coasting

1 Stop by dynamic brake DynamicBrake

2 Coastto astop Coast

After

Pn004.0 .

3 Reversebrake DynamicBrake restart

4 Reversebrake Coast

5 Do not stop, regardasa Operation

warning

5.4.4 ReverseBrake Torque Limit Setting

If Pn004.0is set to 3 or 4, the Motor will be decelerated to a stop usingthe torque setin Pn405as
the maximum torque.

. When
Parameter | Name Range Unit | Default Enabled
Pn405 ReverseBrakeTorqueLimit 0to350 | 1% 300 Immediately
L.'J NOTE

Thissetting is a percentage of the rated torque.

Thedefault setting is 300%. Thissetting is large enoughto allow youto operate the Motor at the
maximumtorque. 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

Aholding brake is used to hold the position of the movingpart of the machine whenthe Driveis
turned OFF so that moving part does not move due to gravity am external force.

Youcan 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.

Figure5-2 Theused of holding brake
Shaft with External

Vertical Axis )
Force Applied
Motor Moving part of machine
Holding Brake Motor

) External force
Prevents the moving part from

L falling due to gravity when the
power supply is OFF.

Holding Brake

Moving part of machine —

Prevents the moving part from
moving due to an external force.
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Thebrake built into a Motor with a Brakeis a de-energizationbrake. 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.
IMPORTANT
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5.5.2 BrakeOperatingSequence

Youmust consider the time required to releasethe brake and the time required to braketo
determine the brake operation timing, as described below.

’ Servo ON command ‘ Servo OFF Servo ON Servo OFF
Power not
’ Motor power  status ‘ Power not Power supplied supplied
__supplied |
@)
' Y
’ /BK (Brake) signal ‘ OFF ON > OFF

Brake co_n?act section Brake applied: 2‘ Brake released. \ Brake applied.
(lining) —J I—
+mF »mF

’ Speed reference ‘

’ Motor Speed ‘ @ -

(1): Thebrake delay times for Motors with Holding Brakes.

(2): Beforeyou output areference 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-©N command.

(3): UsePn506(ServoOFFWaiting Time),Pn507 (BrakeEnable SpeedThreshold),and Pn508(Brake
Enable Waiting Time) to set thé&ming of when the brake will operate and when the servo will be turned
OFF.

L..J NOTE

TimeRequiredto ReleaseBrake: Thetime from whenthe /BK (Brake)signalis turned ON until
the brake is actually released.

TimeRequiredto Brake: Thetime from whenthe /BK (Brake)signalis turned OFF until the brake
actually operates.

5.5.3 /BK(Brake)Signal

The/BKsignalis turned OFF(to operate the brake) whenthe Servois turned OFFor whenan alarm
is detected. You can adjust the timing of brake operatioffi.e., the timing of turning OFF the /BK
signal) with the Servo OFF Waiting time (Pn506).

Type Signal Pin Signal Status Meaning
ON Releases
Allocated the brake.
Output /BK _
by Pn511 OFF Activates
the brake.
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The/BKsignalis not allocated in default setting, set its allocation in Pn511.

Parameter | Setting + Pin - Pin Meaning

ot ONELL | ONMZ | N e ot
i oIS N | oA and NS,
ol CNED | ONL0 | it N s and oNALO.

5.5.4 Output Timingof /BK Signalwhen Motor is Stopped

Whenthe Motor isstopped, the /BK signal turn<OFFas soon asthe SOFF(Servo OFFfommand
is received.Usethe servo OFFdelaytime (Pn506)to changethe timing to turn OFFpower supply
to the Motor after the SOFF command is input

’ /S-ON ‘ Servo ON | Servo OFF Servo ON

i ON OFF ON
’ BK Signal (Brake _released) (Brake applied) Brake released)
Power not | P libd | Power not
ower supplie
’Motor power status ‘ Supp”ed» ‘r il HEM
Pns06 Pn505
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. When
Parameter | Name Range Unit Default Enabled
Pn505 ServoON Waiting Time -2000t0 2000 | ms 0 Immediately
Pn506 ServoOFFWaiting Time 0to 500 10ms | O Immediately
l_.'J NOTE

SetPn505as a positive value,when S-ON command is received, the /BK signal will be output first,
and then power supplied to the Motoafter waiting for this setting.

SetPn505as anegativevalue, when S-ON command is received, power supplied to the Motor
immediately, and then output the /BK signal after waiting for this setting.

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

Youcan eliminate this slight motion by setting the servo OFFdelay time (Pn506)so that power
supply to the Motor is stopped after the brake is applied

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

5.5.5 Output Timingof /BK Signalwhen Motor is operating

If an alarm occurs or SOFF command is received while the Motor is operating, the Motor will start
stopping and the /BK signal will be turned OFF.Youcan adjust the timing of /BK signal output by
setting the Brake Enable Waiting Time (Pn5)8

/S -ON, alarm,
or power OFF Servo ON | Servo OFF
Motor speed Pn507
Motor stopped with dynamic
brake or by coasting

K ON OFF
/BK signal (Brake released) (Brake applied)

The/BKsignal goesto H level (brake ON)when either of the following conditions is satisfied:

Whenthe Motor speed falls below the level set in Pn507after the power to the Motor is turned OFF.
Whenthe time setin Pn508is exceededafter the power to the Motor is turned OFF.

Parameter | Name Range Unit Default AL
enabled

Pn507 BrakeEnable SpeedThreshold 10to 100 1rpm 100 Immediately

Pn508 BrakeEnableWaiting Time 10to 100 10ms | 50 Immediately
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5.6 Encoder Settings

5.6.1 Absolute EncoderSelection

Absolute encoders are fitted on motorswith 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 controlléPLC can monitor the current
position. Therefore,it is not necessaryto perform an origin return operation when the power
supply to the system is turned ON.

Thereare two methods of encoders for the Motors. Theusageof the encoder is specified in Pn002.2

. . When
Parameter | Settin Meanin
9 9 Enabled
0 [Default] Usethe encoder as an absolute encoder.
Pn002.2 _ Afterrestart
1 Usethe encoder as anincremental encoder.

5.6.2 EncoderAlarm Resetting

Ifalarm A.47or A.480ccurs, 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.

Fordetails about how to replace a battery and how to perform the replacement, see3.5.2 Installing
or Replacing a Battery

5.6.3 Multiturn Limit Setting

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

Forexample, consider a machinethat movesthe turntable shown in the following diagramin only
one direction.

Turntable

Gear ratio = nm

That is: when the motor revolution
n / is m, the turntable turn is n.

m

Motor

Becausethe turntable movesin only one direction, the upperlimit to the number of revolutions
that can be counted by an absolute encoder will eventually be exceeded.

Themultiturn limit is used in caseslike this to preventfractions from being produced by the integral
ratio of the number motor revolutions and the number of turntable revolutions.

Foramachine with agearratio of n:m, as shown above, you can set Pn228as
m, and the value of m - 1 will be the setting for the multiturn limit setting.
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Therelationship between the number of turntable revolutions and the number of motor revolutions
is shown in the following figure

9  — 300
s 81 Number of table rotation I
g8 \ — P
= ©
% 6~ Multiturn  data 200 =
s 51— — S
5 4L Pn228 -1 2
- >
S 3 | — 100 =
2 2 P

l —

oL ((

»
100 200 300
Number of rotations
. When
Parameter | Name Range Unit Default
Enabled
. . After
Pn228 Multiturn limit 0to 65535 | lrev 10
restart

Note: Thisparameter is enabled whenyou use an absolute encoder.
Thedata will changeas shown below when this parameter is set to anythingother than the default setting.

If the motor operatesin the reversedirection whenthe multiturn datais 0, the multiturn
data will change to the value set in (Pn224).

If the motor operatesin the forward direction whenthe multiturn data is at the value setin
(Pn228 1), the multiturn data will change to O.

[ noTe

Themultiturn data will alwaysbe 0in the following cases. It is not necessaryto reset the absolute
encoder in these cases.

Whenyou use a single-turn absolute encoder
Whenyou set Pn002.2=1 (Usethe encoder as anincremental encoder)

5.6.4 Encoderpulse dividing output

Pulse dividing signals

Encoder pulse dividingpulse output processes the signals sent from the encoder inside the driver,
and outputs such signalsto the outside in the form of two-phase pulses (PhaseA, and PhaseB)
with 90° phase differential. It can be used as position feedback in the hostontroller.

Signal Cpnnector

Pin Name Description
Name

Number
PAO+ CN1-20 Encoderpulse dividing | PG pulse dividing (Pn200):the number
PAG CN1-21 output Phase A of pulseswhen motor rotates asingle
PBO+ CN1-22 Encoderpulse dividing | revolution Thephase differential between
PBO CN1-23 output Phase B phase Aand phase Bhere is electrical

angle of 90°

ggg+ gsigg Es;z?egﬁglszegw'dmg Theactual phase C output of encoder
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Drive Host controller
CN2 CN1
Serial data o B
Dilng 0 | -
-

Note: Even in thereversemode (Pn001.0=1) the pulse dividing output phase form is the same asthe standard setting
(Pn001.0=0).

Output PhaseForm

Forward rotation or movement Reverse rotation or movement
(phase B leads by 90°) (phase A leads by 90°)
900 900
Phase A Phase A
Phase B _‘ L Phase B ’(
Phase C Phase C

\
\

Pulse Dividing Ratio Setting

Encoder pulse dividing means that the divider converts data into the pulse densi{Pn200) set bythe
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 | WhenEnabled

Pn200 PGdividingratio 16to0 16384 1 pulse 16384 | Afterrestart

Setthe number of pulses for PGoutput signals (PAO,/PAO,PBO,/PBO)xternally from the
servo drive through Pn200.

Feedbackpulses from the encoder per revolution are divided inside the servodrive by the number set
in Pn200 before being output.

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

Thesetting 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

Pn200 = 16

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

PAO Signal
PBO Signal

\ N
>

h 1 revolution
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5.7 10 Signal Allocation

Functions are allocated to the pins on the 1/O signal connector (CN1) in advanc¥ou canchange
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. Whendistributing 10 signals, it is necessaryto display or
set all the signals by page turning. The display instructions are detailed as follows (take Pn509 as
an example).

Allocation for CN1-15 Allocation for CN1-14

or virtual input bitl i i or virtual input bit0

Page 1

Page 2

Allocation for CN1-17 ; : Allocation for CN1-16

or virtual input bit3 or virtual input bit2

5.7.1 Input SignalAllocations

Allocation Description

CNL1 provides a total of 8 pin numbers available for allocation of input signals, corresponding to the
sub- parameters of Pn509 andA UP NMIOW~ Y1 IY2 131 A6 131 Wkl KWWY LW2RI qe ¢
communication, corresponding to the sub-parameters of Pn709 and Pn710.

A 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 iran unexpectedoperation.

A Since the pins have priority, only the highest priority pin is in effect if a signal
is repeatedlyallocated to multiple pin. The priorityof the pins isarranged from
high to low as follows:
CN1-14 CN1-15 CNi1-16 CN1-17 CN1-39 CN1-40 CN1-41 CN1-42
bit8 hbit9 bitl0 bitll bitl2 bitl3 bitl4 bitl5

IMPORTANT

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,Pn709and Pn710to use the following values, which means that they
are allocatedto the corresponding pins.

Table5-2 Default Input signals

Signal Name Value
SON ServoON Input Signal 00
P-CON Proportional Control Reference 01
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Signal Name Value
P-OT ForwardDrive Prohibit Input Signal 02
N-OT ReverseDrive Prohibit Input Signal 03
ALMRST Alarm Clear 04
CLR Clear Position Deviation Pulse 05
P-CL ForwardExternalTorqueLimit Input Signal 06
N-CL ReverseExternalTorqueLimit Input Signal 07
G-SEL GainSelection Input Signal 08
JDPOSIOGH+ PCPControl, PIOGpositive command 09
JDPOSIOG PCPControl, PJOGhegativecommand 0A
JDPOSHALT PCPControl, stop command 0B
HmRef Homing Input Signal oC
SHOM Homing Start Signal 0D
ORG ReferenceSwitch Signal OE
ZCLAMP ZeroClamp Signal OF
TORQ _JD1 Internal torque contact 1 10
TORQ_JD2 Internal torque contact 2 11
TORQ_SPEED_LIMIT1 | Internal torque referencelimit 1 12
TORQ_SPEED_LIMIT2 | Internal torque referencelimit 2 13
Analoginput command negation
ANLOD_REV Whenthe control mode is of D-parameter speed, the | 14
given speed is reversed
POSO Select PCPconnection pointas0 15
POS1 SelectPCPconnection pointas 1 16
POS2 Select PCPconnection point as 2 17
POS3 Select PCPconnection point as 3 18
POS4 Select PCPconnection point as 4 19
Switch the speed command input gainfrom Pn300to
ANAG. SEL Pn302 in analog speed control mode. 1A
Switch the torque command input gainfrom Pn400to
Pn414 in analog torque control mode.
MDP1 Reserved 1A
MDO Reserved 1B
MD1 Reserved 1C

Document Version:

V1.02 (May 2025)

2025 Unitronics All Rights Reserved

85




UMD-B5 CANopen User Guide

Chapter 5 Application Functions

5.7.2 Output Signal Allocations

Allocation Description

Thel/O signal connector (CN1)on the Drive providesthree group of pins (points) for allocating the
output signals, corresponding to the parameter Pn511, as is shown irigure 53.

Figure5-3 Allocation of output signals

Reserved settings

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

lAIIocated the outputsignal to CN1-9, -10.

IMPORTANT

Allocated the output signal to CN1-5,

-6.

|

Default Output Signals

Table 53 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.

Table5-3 Default Output signals

Signal Name Value
CONVCMP | (08 incidence Detecton Outout Sgnal 0
TGON Rotation Detection Output Signal 1
SRDY ServoReadyOutput Signal 2
CLT TorqueLimit Detection Output Signal 3
BK BrakeOutput Signal 4
PGC Motor C-pulse Output Signal 5
oT OvertravelOutput Signal 6
RD Motor Excitation Output Signal 7
HOME Homing Completion Output Signal 8
TCR TorqueDetection Output Signal 9
R-OUT1 Remoted IO Output Signal0 A
R-OUT2 Remoted IO Output Signall B
R-OUT3 Remoted IO Output Signal2 C
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5.8 Control Mode Selection

Speedcontrol, position control and torque control are available to servodrive. Setthrough the
control mode selection (Pn005.1).

Parameter | SetValue | Control Mode Description
0 SpeedControl Controls servomotor speed using analog voltage
(AnalogReference) | speedreference.
Controls the position of the servomotor using
- pulse train position reference. Controls the
Position o . .
1 Control position with the number of input pulses, and
Ref controls the speed with the input pulse
(Reference) frequency.
Usewhen positioning is required.
Controlsthet 131 2 Y O dutpit tongue with
analogvoltagetorque reference. Useto output
2 TorqueControl the required amount of torque for operations
such aspressing.
SpeedControl Use 7 speed parameters (Pn316 toPn322)and
3 (contact reference) | zero reference(halt) pre-set in the servo drive
3 SpeedControl for speedcontrol. Whenthis control mode is
selected,
(zeroreference) no analogreferenceis required.
SpeedControl
4 (contact reference)
3 SpeedControl
(analogreference)
SpeedControl
(contact reference)
Pn005.1 5 3 Position Control
(pulsetrain
reference)
SpeedControl
6 (contact reference) | Theseare switching modes for usingthe above-
3 TorqueControl mentioned control methods described above in
Position combination. Selectthe control method
Control (pulse switching mode that best suits the application.
train
7 reference)3 Speed
Control (analog
reference)
Position Control
8 (pulsetrain
reference)3 Torque
Control
TorqueControl 3
9 SpeedControl
(analogreference)
SpeedControl
A (analogreference) Usezeroclamp function under speed control
3 ZeroClamp mode.
Control
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Parameter | SetValue | Control Mode Description
Position Control
(pulse train Usepulse prohibited function under position
B reference)s control mode
Position Control '
(pulse prohibited)
Pre-set the position control and PJOGoperation
C PCPControl of'32 programcontlacts in the servo.drlve'. Wher
this control mode is selected, the signal input of
an external linear drive is not required.
. Use the speed control of a speed parameter
Position - : ;
D Control (Pn304) preset in the servo drive. When this
control mode is selected, no analogreference
(Parameter ) .
is required.
reference)
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5.9 SpeedControl

Speedcontrol is selected by Pn005.1

Parameter | Setting | Meaning When Enabled
Pn005.1 0 Control mode selection: speed control (analog Afterrestart
reference)

5.9.1 Setting speed control

Speedreference input signal

Tocontrol the speed of the servo motorat a speed proportional to the input voltage, it is necessary
to set the speed reference input signal

Type | SignalName | Connector Pin Number Meaning
VREF+ CN1-1

Input SpeedReferencelnput Signal
VREF CN1-2

[Note] Maximuminput 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

VREF+
/Al | vrer-

NOTE “ P> represents a twisted-pair cable.
To suppress noise, be sure to use twisted-pair cables.

Setting speed reference input gain

Setsthe analogvoltagelevel for the speed reference (V-REFhecessaryto operate the servomotor
at the rated speed through Pn300.

Number [ Name Range Unit Default | WhenEnabled

Pn300 AnalogSpeedReferencelnput Gain| 0to 3000 | rpm/V 150 Immediately

Motor speed
(rom)

Reference
voltage

W)

—
Input range: -10V to +10V
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Speed Referencdnput 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 SpeedReferenceOffset:

Whenspeed control is used, evenif the command is 0V (the command speedis 0 or haled), the servo
motor may rotate at a slight speed. Thisis 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 necessaryto use the offset adjustment function to eliminate the offset.

Reference

voltage

¥ speed g
referance

Auto Adjustment of SpeedReferenceOffset:

Theauto adjustment of the SpeedReferenceOffsetis a method for the servodrive to automatically
adjust the voltage of the speeccommand after offset measurement

[T note

Themeasured offset will be savedin the servodrive.

Theoffset is not a parameter, so the offset will not be reset evenif the parameter factory value
(FnO01) is restored

Following providesthe steps for auto adjustment of the SpeedReferenceOffset.
Step1 Confirm that the servodriveis in the servo OFFstate.

Step2 Input OVcommand voltage from the host controller or external circuit.

—O0V reference —#» i :

Htosltl Drive —
controller S|Ight
movement

Servo OFF

Step3 Press[M] keyseveraltimes to select the Utility Function Mode.

Step4 Press[z ] keyor[¢g ]keyto select the function number FN003
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Step5 Press[g ] keyand the operating panelis displayed as follows.

Step6 Press[M] keyto execute automatic offset adjustment.

< M

2 seconds later

_

Step7 Pressthe [g ] keyto return to the display of the Fn003

—End

Manual Adjustment of SpeedReferenceOffset

Themanual 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 aloop is formed with the host controller and the position error pulse is set to be zero

when servo lockis stopped.
Todeliberately set the offset to some value.

Tocheck the offset data setin the speedreference offset auto adjustment mode.

Following providesthe steps for manual adjustment of the SpeedReferenceOffset.

Stepl Input OVcommand voltagefrom the host controller or external circuit.

—O0V reference —» i ;

Host Drive —
controller Slight

movement

Servo OFF

Step2 Press[M] keyon operating panel for severaltimes to select the Utility Function Mode.

Step3 Press[z ] keyor[¢ ]keyto select the function number Fn004.

Step4 Press[g ] keyand the operating panel is displayed as follows.

Step5 TurnONthe servo S-ONsignal, so that the servodrive entersthe servo ON state.

Step6 Pressthe [M] keyfor one second to display the current speed referenceoffset.
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