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About this Manual

About this Manual

Purpose

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

communication or pulse references.

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

Terms and Abbreviations

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

Term

Meaning

Motor

The Rotary Servo Motor

Drive

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

Servo
Syste
m

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

Servo ON

Supplying power to the Motor

Servo OFF

Not supplying power to the Motor

Abbreviations are defined as follows.

Abbreviation

Meaning

APRD

Auto-increment Physical Read

APWR

Auto-increment Physical Write

APRW

Auto-increment Physical Read/Write

ARMW

Auto-increment Physical Read/Multiple Write

BRD

Boardcast Read

BRW

Boardcast Read/Write

BWR

Boardcast Write

CiA

CAN in Automation

EEPROM

Electrically Erasable Programmable Read Only Memory
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Abbreviation [ Meaning

FMMU Fieldbus Memory Management Unit

FPRD Configured Address Physical Read

FPWR Configured Address Physical Write

FPRW Configured Address Physical ReadWrite

FRMW Configured Address Physical Read Multiple Write

LRD Logical memory Read

LWR Logical memory Write

LRW Logical memory ReadWrite

PDO Process Data Object

PREOP Pre-Operational state of the motion state machine

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

SDO Service Data Object

SyncManager | Synchronization Manager

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

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

Abbreviation | Data type Scope

INT8 Signed 8 bit - 128~ + 127

INT16 Signed 16 bit - 32768~ + 32767

INT32 Signed 32 bit - 2147483648~ + 2147483627
UINT8 Unsigned 8 bit 0~255

UINT16 Unsigned 16 bit 0~65535

UINT32 Unsigned 32 bit 0~~4294967295

STRING String value —
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Symbols

The symbols that may be found in this document are defined as follows.
Symbol Description
1 Indicates a hazard with a high level of risk that, if not avoided, will resultin death
or serious injury.
A Indicates a hazard with a medium or low level of risk which, if not avoided, could
result in minor or moderate injury.
WARNING
A Indicates a potentially hazardous situation 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.
= Also indicates alarm displays and other precautions that will notresultin
IMPORTANT | machine damage.

L.._J NOTE

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

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

S-ON =/S-ON

P-CON =/P-CON

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

For example:

Document Version:

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

Pn000 Basic Function Selection 0 - is made up of 4 sub-indexes describing different functions
- Pn000.0 Servo ON
- Pn000.1 Forward Drive Prohibit Input (P-OT)
- Pn000.2 Reverse Drive Prohibit Input (N-OT)
- Pn000.3 Reserved parameter (Do not change)
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Safety Precautions

General Precautions

A

DANGER

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

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

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

Never touch the power supply terminals after turning OFF the power supply
while the CHARGE lamp is lit, because high voltages may still be present in
the Drive.

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.

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

Never attempt to disassemble, repair, or modify the product.

Make sure that the device in an emergency stop state at any time when the
product has been connected to the machine and ready for the operation.

Never touch inside the Drive.

AR

CAUTION

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

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

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

Never attempt to use a Drive or Motor that is damaged or that has missing parts.

Install external emergency stop circuits that shut OFF the power supply and
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.

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

m  Follow all instructions on the packages, and never place an excessive load
on the product during storage.
m  Never install or store the product in any of the following locations:
-- locations that are subject to direct sunlight.
-- locations that are subject to ambient temperatures exceed product
specifications.
-- locations that are subject to relative humidity exceed product specifications.
CAUTION -- locations that are subject to corrosive or flammable gases.
-- locations that are subject to dust, salts, or iron powder.
-- locations that are subject to water, oil, or chemicals.
-- locations that are subject to vibration or shock exceed product specifications.
-- locations that are subject to radiation.

Installation Precautions

m |nstall the Drive in a control cabinet that provides fire and electrical protection.
= |nstall 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 exceed product specifications.
-- locations that are subject to relative humidity exceed product specifications.
-- locations that are subject to corrosive or flammable gases.
-- locations that are subject to dust, salts, or iron powder.
-- locations that are subject to water, oil, or chemicals.
-- locations that are subject to vibration or shock exceed product specifications.
CAUTION -- locations that are subject to radiation.
= Never allow any foreign matter to enter a Drive or a Motor with a Cooling Fan.
m  Never cover the outlet from the cooling fan of the Drive or Motor.
= Never step on or place a heavy object on the product.
= |nstall the Drive in the specified orientation.

m  Provide the specified clearances between the drive and the control cabinet
as well as other devices.

Wiring Precautions

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

= Firmly connectthe power terminal to the Motor terminal.
m  Provide an adequate air gap around the Drive installation.

m  Use shielded twisted-pair cables or screened unshielded multi-twisted-pair
CAUTION cables for I/0 Signal Cables and Encoder Cables.

m  The wiring 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

YA

CAUTION

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

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

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

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

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

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

Maintenance Precautions

A

WARNING

Wiring and inspections must be performed only by qualified engineers.

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

Never use gasoline, thinner, alcohol, acid or alkaline detergent to
avoid discoloration or damage to the casing.

When replacing the Drive, transfer the user parameters from the replaced
Drive to new Drive.

Never change the wiring while the power is on.
Never disassemble the Motor without permission.

Disposal Precautions

A\

CAUTION

When disposing of the product, treat it as ordinary industrial waste. However,
local ordinances and national laws must be observed. Implement all labeling
and warnings as required.

Document Version: V1.01 (Sept. 2024)

2024 Unitronics All Rights Reserved

Vi



UMD-B5 CANopen User Guide Contents

Contents

ADOULThiS ManUAL.....c.cuviiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiireiettettetttetrecattetassetessresastesessesessssesssresassessssesassesasnns i
U o To 1] T PR TPRRN i
Terms and ADDIEVIATIONS ..c..cve ittt et et et e e e ea et et e ene et eensenesenenneenaens i
334101 o Lo ] K= J OO PPP PPN iii

SaAfE Y PreCaULIONS..cviiiiiiiiiiiiiiiiiiiiiiiiiiititetetececasesasasasassssssssssssssssssssssssesessssssssssssssssssssssssssssssssssssssases iv
GENEIAl PreCAUTIONS ..ceeiiiie ettt et et et et e ee et et e eae s taeen e eneetnennsenesenennsenneens iv
1o ] £ 1= Y o €= Tor= 10 4 o] o 1< TR PPN \Y
INSTAllation PreCaULIONS c...cee it ettt e e et et et e ea et ean e eneaneennseneeenennnan \Y
NV A gl oY= o €= 1ot 10 (o] o 1= TPt \Y
(O] oJ=1 =] 4 Te) o I o (= ToF= 154 (o] o 1< J PP PRPRRN vi
MaiNTENANCE PrECAULIONS ....iu ittt ettt et et ee et et s et e e een e eneseneennsenesenaannns vi
DiSPOSAl PreCaUtIONS .. ciuiiiiiii ittt et et et e st et e st et e s e eaaae vi

Chapter1 UMD-B5 SEIrVO DIIVE ....cccuiiiiiieieieinieieieieierareretetetstsesereresesesesesesssssssessssssssssssssssssssssssssasesesess 1
1.1 PrOGUCT FEATUIES ..euiniiiiieiii ettt ettt ettt et et et ettt e e et e e eaeeaneaaneanaenseneanannanensansensansnnnnns 1
1.2 Interpreting the NameEpPlate........viu ittt st et eaa e 2
1.3 MOdel DESIZNATIONS ...cuiiiiiiiiiiii ettt et e e e b e e st e e st s e ean e 3
Tod Part NAMIES ettt ettt et ettt ettt et et e e eaeeanan e anaaasaneaneanannansensensensanannsnsensensensanransnns 4
1.5 Ratings and SPeCifiCatioNS ... cuuiiuiiiiiiiii ettt e 10
1.6 EXTErNAl DIMENSIONS eueniiii ittt ettt et et et e et et e e et et eaeenean e e eaneaneanennansensansensansnnnn 13
1.7 System CONFIGUIATION ...uiuniiiiiiii ittt et et e et e b s ea st eaa s eaaeens 14

Chapter2 INStallation .....cccieiiiiiiiiiiiiiiiiiiiiiieieiaietetitetetetststrerereresesesesesesesesesasasassssssssssssssssssssssasesesese 19
2.1 INSTAllation PreCaAULIONS. . cuee ittt ettt et ettt et et et eaea e et et saneanennanensansansannnns 19
2.2 Mounting Types and OrientatioN.......coiuiiiiiiiiiiiic et 19
2.3 MoUuNting HOLE DIMENSIONS .uiuniiiiiiiieiii et ettt et et et et et eaeasen st sensanennennansensansensanenns 20
N oYU o) T oV =3 1 01 (=Y V7= | PRt 21

Chapter3Wiring and CoNNECTING....c.cicieiiiiieieieieieietetesasesesesssssssssesssssesssessssssssssssssssssssssssssssssssesesasase 23
3.1 Precautions fOr WiNG ... e it e et e et et et et et et en et et sansansnnenasnarnaansananns 23
K S T T (ol VAV AT g o Tl DI F=T = =] o [ PRt 28
R K=T 0 0 T b= [ES R AN G £ T oY= LT 0 =] oL € TPt 31
3.4 Wiring the POWETr SUPPLY 1O DIVE ..cuiiniiiiiiiiee ettt et e e e e e e st s e et eae s e e s e eaeananns 36
KRS IATA VA 11 oY= d g T =1 g TeTo T [ PPNt 49
KN VO IR T1=1 0 -1 07e] o | g T=T el i) o 1< T PRt 51
3.7 USB CommuNICaAtioN Cable .. .cuuiiuiiiiiiiieie ettt et e et et et e ee et et s ena e e eeneenneen 56

Chapter4 BasiC SetliNgS ...couiiiiiiiiiiiiiiiiiiiieiietetetesesesesassssssssssssssssssssssssessssssssssssssssssssssssssssssssssesesasase 57
I -] o Y= @ o T=] = ] (o] (PPt 57

Chapter5 ApplicatioNn FUNCHIONS ....cciiiiiiiininieieieieieiisisesesesesisrsrsrersesesesesessssssssssssssssssssssssssssssssssasasess 72
T B oYYV =T @18 ] o] o] Y 2 PP OP PPNt 72
5.2 MOtOr ROtatioN DIFrECTION ..ccuuiiiiiiiiii ettt et et et e et ee e e s e ean e ensenennaen 73
5.3 OVEITIaVEL LIMit.cee ettt st et e e e e et eaa et s e ennseaesensennnan 73
5.4 MOtOr STOPPING METNOAS c.vniiiiiiiiiiie ettt et et e e ea e e s e st sansansaneaansensansansansnns 75
5.5 HOLAING BraKe .vuieniiiiiiiiiiiiiei ettt ee et e e ettt et e e st sansananssnssnstnsansasssnsnssnsensensansanenns 76
BB ENCOT T S INGS ittt ee et et ettt ettt e e st eaneaneanansensansansansansnssnsensensansannens 81
5.7 10 SigNal AlLOCAtION .ouuiuiiiiiiiiiiiieiie ettt et et ettt et st seneansaneanensenstnsansanssnsssensensensansannnns 84
5.8 CONTIOL MO SELECTION ..cvuiiiiiiiiiiei et ettt e e e e e e s e enn e ensenennaen 87
R I o1=T=Yo K 070] 3 | { (] RN PP PRSPPIt 89
B5.10 POSITION CONTIOL..uiiniiiiiiiiiiieii ettt ettt et et et st et e ea st eaneenesensennstnesenennnan 95
BT TOrQUE CONTIOL.cuieniiniiiiiiieiei ettt et et ettt eu et et et seneaneanesnenssnstnsansansesssssnsensensensensensnnenns 104
5.12 Internally Set SPeed CONTIOL ..uuiuniuiiiiiiiiiiii it ir et et et et et e ee e sanseseasensansansensensensansens 111

Document Version: V1.01 (Sept. 2024) 2024 Unitronics All Rights Reserved vii



UMD-B5 CANopen User Guide Contents

I Il = O = 07 0] o} 4 o] EO PP P TP PPN 114
5.14 Selection of Control Mode CombiNatioNS .....c..viuiiiiiiiiii et 121
LT BT o] {o [ S T T o o 1 PSPPSRIt 124
T LSl FoT 0 0 11 o = PP PR PP PPN 128
5.17 Other OUIPUL SiZNals .ouiuiiiiiiiiiiiir et e et ee et et et eas e et sansenesnsasenssnsensensensansens 134
Chapter6 CANopen CoOmMMUNICAtION ..uiiiuieieieieieierasesasesesesessssssssssssesssssssessssssssssssssssssssssssssssssssssasesese 136
6.1 PoSition CoNtroLFUNCION ....cuiiieiiiiiiiiiiiiiiiieiieiaiiietietereitetestetasseseseresassesessesasssssssssesassesasse 136
6.2 HOMING MODE.... .o ittt ettt e et e e e te et et eea s et eauneanaaansannsansaensanneansesnsenneens 140
6.3 TOrqUE LIt FUNCHION et e et ettt et e e e ea et e enaansnenassnensansnsnsnnsns 152
6.4 DIGITAL INPUT JOUTPUT ..ttt ettt et et et ete et et et e et e aneansanesanneensssnsanneensennssnnsens 153
6.5 FUNCHIONS OF TOUCKHPIODE ..ceeiieeeeee ettt et et e e e e e et e e e e eaenns 155
6.6 SOFt LiMit FUNCTION c.uieiiiiii ettt et et et et e et e e et e et e enneeasaaneanneaneeensanneens 160
Chapter 7 Trial OpPeration .....ccciiiiiieieieieiiieiecececasesasasasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesese 161
7.1 Preparations for Trail OperatioN . ... ii i ie ettt eeee e et e e eaeeeneansassnsensensensensansens 161
7.2 Inspections and CoNfirMatioONS ... ee et et et et eeeasenansensansensensansnns 161
7.3 Motor Operation WithoUt @ LOAd ......cuiniiiiiii ettt e e e e e e s e s e s e eananns 161
7.4 Motor Operation With @ LOAd .....cu.iuiiiiiiiiiiii e et e e e e eee e e e e s e s e e e sanaananns 164
VI e €o 1 €= 1 0 a0 Lo =={ oV - SRR 166
Chapter 8 TUNING «.cvieieieiiiiiiiiiiiiiietetetetetetetecesscssasssasasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesesass 170
8.1 OVEBIVIBW «eeeiieeiiet ettt et ettt ettt et et et e e et et et eaaetnaeeneaaannaensasnanneenannsannsensennsennnens 170
S N U1 o1 [ T 17 o Yo [ RPN 173
R T U1 o1 o T= 0 oo ] K= SRR PRPRRN: 179
8.4 FeedbacCk Speed SelECHION .. cu.ii ittt ettt et ettt et et e e saeanenaneaneanaaeanaananns 183
RVl J =Y o] g RST8] o] o] =111 o] o NS RPN 184
8.6 DIABNOSTIC TOOUS . cuuiiiiiiiiiiiii ittt ettt et e e et et e e e e eaneaeeaensaneenatnsanssnsansnnsnsensrnsrnsensansens 189
Chapter9 Alarm DiSPlays ....ccceeeiiiiiieieieieieieieieiererererareresesesstssssseresesesesesesssesesessssssssssssssssssssssssssasesesesess 191
0.1 ALarm ClasSifiCatiONS ...ttt ettt et et et eeeaeennen e en e eeneanenns 191
O.2 Alarm Detailed ..c.ueuiiiiiiii ittt ettt e e e e e e eas 192
Chapter 10 ParameEters ...ccuiiiiiiiiiieieiiieieieieieresasesasasassssssssssssssssssssssesessssssssssssssssssssssssssssssssssssesesesess 212
10.71 Interpreting the Parameter LiSTS ..uuvun it et et et e e e eaen e e s e sansanennens 212
10.2 Parameters DEtailed .....ccuueueiiniiiiiii ittt a e e e e 213

Document Version: V1.01 (Sept. 2024) 2024 Unitronics All Rights Reserved

Viil



UMD-B5 CANopen User Guide Chapter 1 UMD Servo Drive

Chapter 1 UMD-B5 Servo Drive

1.1 Product Features

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

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

The UMD-B5 has the following outstanding features.

CANopen communication Fieldbus
Compact size

Zero-stacking gap installation
200V ac from 50 W to 2 kW

400V ac from 1.0KW to 7.5kW

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

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

[Rated 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.
00001 0.05 kw B 200-240V,1 Ph
0001| 0.1 kw '
0002] 0.2 kW CU 1200-240V,1/3 Ph
0004| 0.4 kW C |200-240v,3 Ph
0007] 0.75 kw E |380-480V,1Ph
0010 1 kw
0015| 1.5 kw
0020 2 kw
0030 3 kw
0050| 5 kW
0075| 7.5 kw
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1.4 Part Names

200VAC Rated power from 50W to 400W

\-
0
H

00?00

6

00000000

No.

Name

Description

Panel Operator

A module for Servo status displays and parameter settings

USB Connector

Computer connector

IO Signal Connector

Connects to sequence I/0 signals

Encoder Connector

Connects to the encoder in the Motor

Main Circuit and Motor
Connector

L1, L2: main power input terminals

P, N: common DC bus terminals

P, B: external regenerative resistor
terminals U, V, W: motor power terminals

PE: ground terminal

Grounding Terminal

Connects to the ground terminal 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

POWER Indicator Lamp

Lit while the control circuit power is being supplied

Document Version: VV1.01 (Sept. 2024)
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No. Name Description

Lit while the main circuit power is being supplied

10 CHARGE Indicator Lamp Note:

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

shock.
11 _Er;(:re;?nﬂltszommunication Standard RJ-45 terminal

12 USB Terminals Standard Mini USB Type-B

13 10 Signal Terminals Connection terminals for sequence 10 signals

14 Encoder Terminals Connection terminals for the encoder cable in the Motor
15 Main Circuitand Motor Connection terminals for power input and motor power

Terminals

200VAC Rated power from 750W to 2kW

© © 06

@

®

0

NOTE

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

No. Name Description
1 Panel Operator A module for Servo status displays and parameter settings
2 USB Connector Computer connector

Document Version: VV1.01 (Sept. 2024) 2024 Unitronics All Rights Reserved 5
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No. Name Description
Lit while the main circuit power is being supplied
3 CHARGE Indicator Lamp Note: R o .
Even if you turn OFF the main circuit power supply, this indicator will be lit
as long as the internal capacitor remains charged. Never touch the main
circuit or Motor terminals while this indicator is lit, in case the electric
shock.
e |1, L2, L3: main power input terminals
4 Main Circuit Connector ]
e ®1, ®2, ©: DC terminals
- e L1C, L2C: control power input terminals
5 Control Circuit Connector P P . . .
* B1, B2, B3: external regenerative resistor terminals
6 Motor Connector Connects to a Motor main circuit cable
7 Grounding Terminal Connects to the ground terminal of the Motor main circuit
cable
; External communication Output connector of the external communication cable
output indicators Note:
Adust plug has been mounted at the factory.
. External communication Input connector of the external communication cable
input indicators Note:
Adust plug has been mounted at the factory.
10 POWER Indicator Lamp Lit while the control circuit power is being supplied
11 10 Signal Connector Connects to sequence 1/0O signals
12 Encoder Connector Connects to the encoder in the Motor
13 Exterp al communication Standard RJ-45 terminal
Terminals
14 USB Terminals Standard Mini USB Type-B
15 10 Signal Terminals Connection terminals for sequence 10 signals
16 Encoder Terminals Connection terminals for the encoder cable in the Motor
17 Main Circuit Terminals The connection terminals for the main circuit power supply
18 Control Circuit Terminals The connection terminals for the control power supply
19 Motor Terminals The connection terminals for the Motor main circuit cable

Document Version: VV1.01 (Sept. 2024)
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400VAC, rated power from 1kW to 5kW

s

NOTE

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

No.

Name

Description

Panel Operator

A module for Servo status displays and parameter settings.

USB Connector

Computer connector

CHARGE Indicator Lamp

Lights up when the main circuit is powered on.

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

Main Circuit Port

® | 1,L2,L3: main power input terminals

* ®1, @2, ©:DC connectors

Control Circuit Port

® [1C, L2C: control power input terminals
® B1, B2, B3: external regenerative resistor connectors

Motor Power Connection Port

Socket for motor power cable.

Grounding Terminal

Connected to the earth terminal of the motor power cable.

External Communication
Output Connection Port

Socket for output signal connection of external
communication cable.

External Communication
Input Connection Port

Socket forinput signal connection of external communication
cable.
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Name

Description

10

POWER Indicator Lamp

Light up when the control circuitis powered on.

11

10 Signal Connection Port

Socket for 10 signal connectors.

12

Encoder Connection Port

Socket for the encoder connectors of the motor.

13

External Communication
Connector

Standard RJ-45 terminal.

USB Connector

Standard Mini USB Type-B.

10 Signal Connector

Connector for 10 signal cables.

Encoder Connector

Connector for motor encoder cables.

Main Circuit Connector

Connector for the drive’s main circuit cables.

Control Circuit Connector

Connector for the drive control circuit cables.

19

Motor Power Cable
Connector

Connector for the motor power cables.

400VAC, rated power

from: S5kW~7.5kW

o0

Name

Description

Panel Operator

A module for Servo status displays and parameter settings.

USB Connector

Computer connector
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Name

Description

CHARGE Indicator Lamp

Lights up when the main circuit is powered on.

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

Main Circuit Port

® | 1,L2,L3: main power input terminals

* ©1, B2, O:DC connectors

Control Circuit Port

® | 1C, L2C: control power input terminals
® B1, B2, B3: external regenerative resistor connectors

Motor Power Connection Port

Socket for motor power cable.

Grounding Terminal

Connected to the earth terminal of the motor power cable.

External Communication
Output Connection Port

Socket for output signal connection of external
communication cable.

External Communication
Input Connection Port

Socket forinput signal connection of external communication
cable.

10

POWER Indicator Lamp

Lightup when the control circuitis powered on.

11

10 Signal Connection Port

Socket for 10 signal connectors.

12

Encoder Connection Port

Socket for the encoder connectors of the motor.

13

External Communication
Connector

Standard RJ-45 terminal.

14

USB Connector

Standard Mini USB Type-B.

15

10 Signal Connector

Connector for 10 signal cables.

16

Encoder Connector

Connector for motor encoder cables.
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1.5 Ratings and Specifications

Drive Model: UMD- 0000B| 0001B | 0002B | 0004B | 0007CU [ 0010CU [ 0015CU [ 0020C
Continuous Output Current [Arms] 0.9 1.1 15 2.9 5.1 6.9 9.5 12.6
Instantaneous Maximum Output Current [Arms] 33 40 58 15 195 21.0 316 4
Single-ph 0.2 0.3 0.6 1.2 1.9 2.6 4.0 —
Power Supply Capacity ingle-phase
kVA
[lcVA] Three-phase — — — — 1.6 2.0 3.0 3.5
Drive Model: UMD- 0010E 0015E 0020E 0030E 0050E 0075E
Continuous Output Current [Arms] 3.6 5.0 71 12.0 17.0 27.3
Max Output Current [Arms] 10.9 17.7 24.7 37.8 53.0 70.7
MainsP Equi t ity [kVA] (3-
ains Power Equipment Capacity [kVA] (3 1.8 2.8 35 5.0 8.2 12.0
phase)
® Single-phase AC 200V~240V, -15%~+10%, 50Hz/60Hz
200VAC ® 3-phase AC200V~240V, -15%~+10%, 50Hz/60Hz (rated
Input Power power = 0.75kW)
400VAC 3-phase AC380V~480V, -15%~+10%, 50Hz/60Hz
200VAC Single-phase AC 200V~240V, -15%~+10%, 50Hz/60Hz
Control Power
400VAC Single-phase AC 200V~480V, -15%~+10%, 50Hz/60Hz
Control Method SVPWM
Serial encoder:
® 23 bits Absolute encoder
Feedback
Temperature ® _5°Cto 55°C (-5°C to 40°C for zero stacking gap installation)
Operation
Humidity 5% to 95% (with no condensation)
Temperature -20°Cto +85°C
Storage
Humidity 5% to 95% (with no condensation)
Environmental
Conditions Protection Class Allterminals are installed in place to meet IP20
Altitude 1,000 mor less
Vibration Resistance 4.9m/s?
Shock Resistance 19.6m/s?
Power System TN System
Document Version: V1.01 (Sept. 2024) 2024 Unitronics All Rights Reserved 10
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Fluctuation

Mounting Base-mounted
Speed Control Range 1:5000
+0.01% of rated speed max. (For a load fluctuation of 0% to 100%)
Performance Coefficient of Speed 0% of rated speed max. (For a load fluctuation of 10%)

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

Soft Start Time Setting

Osto 10s (Can be set separately for acceleration and deceleration.)

Reference +10VDC at rated torque (Variable setting range: +0 to 10VDC) Max.
Voltage input voltage: £12V
Analog
Input
reference Impedance About 10MQ or above
Torque Control
CircuitTime 10
Constant HS
Torque . .
. Inner setting 4 torque selections
selection
Reference +10VDC at rated speed (Variable setting range: +0 to 10VDC) Max.
Voltage input voltage: 12V
Analog
Input
reference Impedance About 10MQ or above
Speed control CircuitTime 10
Constant HS
Rotation
Speed Direction With /P-CON signal
selection Selection
Inner setting 7 speed selections
® Sign + pulse train
Type ® CCW + CW pulse train
® 90°phase difference 2-phase (phase A + phase B)
Form Non-insulated line driver (about + 5V), open collector
Pulse
Position Control reference *1 multiplier: 4Mpps
x2 multiplier: 2Mpps
Frequency x4 multiplier: 1Mpps Open
collector: 200Kpps
Frequency will begin to decline when the duty ratio error occurs.
PCP Inner setting 32 position contacts

1/0 Signals

EncoderDivided Pulse

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

Output Number of divided output pulses: Any setting is allowed.
Allowable voltage range: 24 VDC +20%
Number of input points: 10 (2 of them are high-speed optocoupler
inputs, fixed as Touch Probe)

Input Signals

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

(Forward External Torque Limit), N-CL (Reverse External Torque

Document Version: VV1.01 (Sept. 2024)
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Limit).
Except TP1 and TP2, a signal can be allocated, and the positive and
negative logic can be changed.

Output Signals

Allowable voltage range: 5 VDC to 30 VDC

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

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

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

Computer

Interface

uUsB

Communications | Communications
Standard

Conforms to USB2.0 standard (12 Mbps)

External communication (RJ45)

Serial communication standard, Modbus protocol

Display

Five 7-segment LEDs

Indicator Lamps

CHARGE, POWER

Panel Operator

4 Buttons

Regenerative Processing

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

® Rated power from 750W to 2kW are builtin.

Protective Functions

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

Utility Functions

Alarm history, Jogging, Mechanical analysis, Load inertia identification,

Auto-Tuning, etc.

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

Document Version: VV1.01 (Sept. 2024)
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1.6 External Dimensions

~Jo
H L9
=l
1
nding (15 180
Models H(mm) W(mm) D(mm) Connectors(mm) Grour.ldlng
Terminals
0000B-0004B 172 40 180 75 2XM4
0007CU-0010CU 172 55 180 75 2XM4
0015CU-0020C 172 70 180 75 2XM4
0010E-0015E 172 60 180 75 2XM4
0020E-0030E 172 85 180 75 2XM4
0050E-0075E 260 90 230 75 2XM4
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1.7 System Configuration

200VAC Rated power from 50W to 400W

Communication
Cables

Power Supply
Single-phase, 200 VAC to 240 VAC

Circuit Breaker

G
D USE Cable

e S ] e—

Moise Filter

I/0 Signals Cable

Magnetic Contactor

External ik i
Regenerative
Resistor =
= Grounding

Motor Power
Supply Cable

Encoder Cable
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200VAC, 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, Rated powerfrom: 1kW~7.5kW

Three-phase power supply
AC200V~AC240V

Circuit Breaker
11
Noise Filter D l
I I l USB Cable
=_1 5
Magnetic Contactor ﬁ[
Communication cable

1/0 Signals Cable

External
Regenerative
Resistor ‘

Motor Power
Supply Cable Encoder Cable

LAN]
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Specifications of the Basic Peripherals

Spec. of built-in

Min. value of

Min. rated current

480V

Model Main circuit voltage regenerative external . of the circuit
) regeneration
resistor . breaker
resistor
UMD-0000B-B5 Single-phase AC 200V ~240V | — 45Q 4A(single-phase)
UMD-0001B-B5 Single-phase AC 200V ~240V | — 45Q 4A(single-phase)
UMD-0002B-B5 Single-phase AC 200V ~240V | — 45Q 4A(single-phase)
UMD-0004B-B5 Single-phase AC 200V~240V | — 45Q 4A(single-phase)
Single-phase / 3-phase 10A(single-
UMD-0007CU-B5 50Q / 60W 25Q
AC 200V~240V phase)/6A(3-
phase)
UMD-0010CU-B5 | S ne Phase / S-phase 50Q / 60W 250 10A(single-
) 2 | AC 200V~240V 5 phase)/6A(3-
phase)
UMD-0015CU-Bs | O n@\e-Phase / 3-phase 40Q / 80W 20Alsingle-
] P2 | AC 200vV~240V 25Q) phase)/16A(3-
phase)
3-phase AC 200V~ 250 16A(3-phase)
UMD-0020C-B5 40Q / 80W
240V
3-phase AC 380V~ 650 4A(3-phase)
UMD-0010E-B5 100Q / 80W
480V
3-phase AC 380V~ 50 6A(3-phase)
UMD-0015E-B5 100Q / 80W
480V
3-phase AC 380V~ 400 10A(3-phase)
UMD-0020E-B5 50Q / 8OW
480V
3-phase AC 380V~ 400 16A(3-phase)
UMD-0030E-B5 50Q / 80W
480V
3-phase AC 380V~ 20Q2 20A(3-phase)
UMD-0050E-B5 35Q / 80W
480V
3-phase AC 380V~ 200 25A(3-phase)
UMD-0075E-B5 350/ 80W
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Drive model

Power

Motor model

Encoder cable

Power cable

UMD-0000B-B5

50W

UMM-0000BA-B5
UMM-0000BAB-B5

UMD-0001B-B5

100W

UMM-0001BA-B5
UMM-0001BAB-B5

UMD-0002B-B5

200W

UMM-0002BA-B5
UMM-0002BAB-B5

UMD-0004B-B5

400W

UMM-0004BA-B5
UMM-0004BAB-B5

UMD-0007CU-B5

750W

UMM-0007CA-B5
UMM-0007CAB-B5

UMD-0010CU-B5

TkW

UMM-0010CA-B5
UMM-0010CAB-B5

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

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

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

UMM-0008CA-B6
UMM-0008CAB-B6

UMD-0015CU-B5

1.5kW

UMM-0015CA-B5
UMM-0015CAB-B5
UMM-0013CA-B6
UMM-0013CAB-B6

UMD-0020C-B5

2kw

UMM-0020CA-B5
UMM-0020CAB-B5
UMM-0018CA-B6
UMM-0018CAB-B6

UMD-0010E-B5

kW

UMM-0008EA-B6
UMM-0008EAB-B6

UMD-0015E-B5

1.5kW

UMM-0013EA-B6
UMM-0013EAB-B6
UMM-0015EA-B5
UMM-0015EAB-B5

UMD-0020E-B5

2kW

UMM-0018EA-B6
UMM-0018EAB-B6

UMM-0020EA-B5
UMM-0020EAB-B5

UMD-0030E-B5

3kW

UMM-0029EA-B6
UMM-0029EAB-B6

UMM-0030EA-B5

UMM-0030EAB-B5

UMD-0050E-B5

5kW

UMM-0040EA-B5
UMM-0040EAB-B5

UMM-0044EA-B6
UMM-0044EAB-B6

UMM-0050EA-B5
UMM-0050EAB-B5

UMD-0075E-B5

7.5kW

UMM-0055EA-B6
UMM-0055EAB-B6

UMM-0075EA-B6
UMM-0075EAB-B6

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

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

UMC-B6B-PN-(03/05/10) (No Brake)
UMC-B6B-PB-(03/05/10) (With Brake)

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

UMC-B5D-PN-(03/05/10) (No Brake)
UMC-B5D-PB-(03/05/10) (With Brake)

UMC-B6C-PN-(03/05/10) (No Brake)
UMC-B6C-PB-(03/05/10) (With Brake)

UMC-B5D-PN-(03/05/10) (No Brake)
UMC-B5D-PB-(03/05/10) (With Brake)

UMC-B6C-PN-(03/05/10) (No Brake)
UMC-B6C-PB-(03/05/10) (With Brake)

UMC-B6D-PN-(03/05/10) (No Brake
UMC-B6D-PB-(03/05/10) (With Brake)
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2.1 Installation Precautions

Chapter 2 Installation

e |Installation Near Sources of Heat
Implement measures to prevent temperature increases caused by external heat sources so that
the ambient temperature of the Drive is within the specified limits.

¢ |nstallation Near Sources of Vibration

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

e OtherPrecautions

Never install the Drive in a location subject to high temperatures, high humidity, water drops,

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

2.2 Mounting Types and Orientation

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

Mount the Drives so that the Display Panel is facing toward the operator. Prepare two or three

mounting holes for the Drive and mount it securely in the mounting holes (The number of mounting
holes depends on the size of the Drive).

Figure 2-1 Base-mounted diagram

Mounting plate
=% Airflow

P .

i [/ Base

f ;;J

7
if
Airflow
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2.3 Mounting Hole Dimensions

Use all mounting holes to securely mount the Drive to the mounting surface.
To mount the Drive, use a screwdriver that is longer than the depth of the Drive.

Wiring diagram for mounting holes at 200VAC

UMD-0000B-B5

UMD-0001B-B5 MD-0007CU-B
UMD-0002B-B5 v 0007CU-B5 UMD-0015CU-B5
- - UMD-0010CU-B5
UMD-0004BB5 UMD-0020CU-B5
Un 2 xS
e — | e |
J ] . "
[ i i
1 ; i
| ! ! i | i
| B | | | s
outne™y, | | ouine—y, | I & outny, | | ¢
! ! o ; e © : | ~
i |3 ! | 2 ! | 2
| | | | ! N
! | i ; i ;
- . I ! |
| | | i ! |
! ! | i ! i
M—- o e————— | E——— .
ZA205 (mouning pitch) E 43205 (mounting pitch) | | | 58205 (mounting pitch) |5
40 5 70
Wiring diagram for mounting holes at 400VAC
UMD-0010EU-B5 UMD-0020EU-B5 UMD-0050EU-B5
UMD-0015EU-B5 UMD-0030EU-B5 UMD-0075EU-B5
Tubdd
Jub4 j,#-xlulﬂi-

164+0.5
172

16440.5
172

25240.5
260

13+0.5 i
&5 IUnl( mm

48+£0.5 _I6
60 Unit: mm

Machining Diagram for Mounting
Holes (Mounting pitch)
Machining Diagram for Mounting
Holes (Mounting pitch)

Machining Diagram for Mounting
Holes (Mounting pitch)
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2.4 Mounting Interval

Installing One Drive in a Control Cabinet

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

installation.

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

Mounting

50mm plat

=»  30mm 4—

:fi | 5 il

= Wiring allowance

o 75mm |
g Mounting allowance between mounting plate
and cabinet shall be not less than 6.4 mm

+

&

E
B
—
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Installing multiple Drives in a Control Cabinet

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

r

1

‘-"\

ry

. e

L

T
P T A S T A A A

I!.J NOTE

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

3.1 Precautions for Wiring

3.1.1 General Precautions

A

DANGER

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

A

WARNING

Wiring and inspections must be performed only by qualified engineers.

Checkall wiring and power supplies carefully.

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

Connectthe AC and DC power supplies to the specified Drive terminals.

VAN

CAUTION

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

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

Check the wiring to be sure it has been performed correctly.
Connectors and pin layouts are sometimes different for different models.
Always confirm the pin layouts in technical documents for your model before
operation.
Use shielded twisted-pair cables or screened unshielded multi-twisted-pair
cables for I1/0 Signal Cables and Encoder Cables.
The main circuit cable of the Drive must be guaranteed to work normally at 75 °C.
Observe the following precautions when wiring the Drive’s main circuit terminals.
- Turn ON the power supply to the Drive only after all wiring, including the
main circuit terminals, has been completed.
- If aconnector is used for the main circuit terminals, remove the main
circuit connector from the Drive before you wire it.
- Insert only one wire perinsertion hole in the main circuit terminals.
- Whenyou insert a wire, make sure that the conductor wire (e.g. whiskers)
does not come into contact with adjacent wires.

Installmolded-case circuit breakers and other safety measures to provide
protection against short circuits in external wiring.
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m  Use a molded-case circuit breaker or fuse to protect the main circuit.
The Drive connects directly to a commercial power supply; it is not isolated
through a transformer or other device. Always use a molded-case circuit
breaker or fuse to protect the Servo System from accidents involving different
power system voltages or other accidents.

= |nstall an earth leakage breaker.

The Drive does not have a built-in ground fault protective circuit. To configure
— a safer system, install a ground fault detector against overloads and short-
IMPORTANT circuiting, or install a ground fault detector combined with a molded-case

circuit breaker.

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

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

3.1.2 Countermeasures against Noise

The Drive is designed as an industrial device. It therefore provides no measures

to prevent radio interference. The Drive uses high-speed switching elements in

the main circuit. Therefore, peripheral devices may be affected by switching
= noise.

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

IMPORTANT

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

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

¢ |nstallthe input reference device and Noise Filter as close to the Drive as possible.

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

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

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

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

Noise Filters

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

. ) Motor
Noise Filter
200 VAC .,/Lc— T
L ~ o |
2.0 mm? :
min. I

Operation relay sequence

Usersignal generators

A4

Noise Filter J
‘ N A
| DC
— <! Power
| supply

N N

2.0 mm? min.

ﬁ Ground plate
External ground: Use a dedicated ground.

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

Noise Filter Wiring and Connection Precautions

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

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

AA AA

= —e
Noise Filter Noise Filter

Yy

Yvyy L Yy i
/77 /7
Ground Ground
plate plate

Ad A

——= —e
= Noise Filter : Noise Filter
Ty /77,

Ground Yvyvy Ground vy vy
rou rou

plate plate \ /
Separate the circuits.
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e Separate the Noise Filter ground wire from the output lines. Do not place the Noise Filter
ground wire, output lines, and other signal lines in the same duct or bundle them together.

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

e Connectthe Noise Filter ground wire directly to the grounding plate. Do not connect the Noise
Filter ground wire to other ground wires.

1 1y

L— L—

Noise Filter [—» Noise Filter |—»

S — —>
Drive Drive Drive Drive
@ @D D D

| e

Shielded ground wire

/77 /77
Ground Ground
plate plate

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

Yvy
Yvyy

Control Cabinet
Drive
e
—| Noise Filter |
— D
Drive

T D
L L
Grounding

Ground Plate
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Chapter 3 Wiring and Connecting

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.

e Ground the Drive to a resistance of 100 mQ or less.
e Besureto ground atone point only.

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

Motor Frame Ground or Motor Ground

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

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

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

Noise on I/0O Signal Cables

To prevent noise entering the I/0 Signal Cable connect the shield of the I/0O Signal Cable to the
connector shell and ensure the shell is connected to ground.

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

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

Cable Fixing

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

. Cable Shield part (remove cable sheath.)
o

Controller

Secure the shield of the cable with
a conductive metal part.

\ Remove the coating from

the mounting surface.

Ground Plate yd
Cable Clamp

Ferrite Coils

While ferrite coils can be used to solve application specific EMC issues, they should not be necessary for
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, rated power from 1kW to 7.5kW
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3.3 Terminals Arrangements

Rated power from 50W to 400W
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200VAC, rated power from 750W to 2kW

10 terminal CN1
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400VAC, rated power from 1kW to 1.5kW
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400VAC, rated power from 2kW to 3kW
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400VAC, rated power from 5kW to 7.5kW
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3.4 Wiring the Power Supply to Drive

3.4.1 Terminals Arrangement

Rated power from 50W to 400W

Main circuit terminals

QOO0
=I=l=I=]=

Q
=
¥

Symbols

Name

Specifications and Reference

L1. L2

Main circuit power
supply inputterminals

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

Regenerative
Resistor terminal

Connects aregenerative resistor with a minimum
resistance value of 45 ohms

DC terminals

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

Motor terminals

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

PE

Ground terminal

Always connect this terminal to prevent electric
shock.
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Rated power from 750W to 2kW

L1
L2
Main L3
circuit
terminals -
2
e
LiC
Control | L2C
circuit B1
terminals B2
B3
u
Motor =
terminals
w
Symbols Name Specifications and Reference
1. L2. L3 Main circuit power Three-phase, 200 VAC to 240 VAC, -15% to +10%,
X ' supplyinputterminals | 50Hz or 60Hz
. For using a DC reactor, remove the short wiring, and
®1. ®2 DC reactor terminals connect a DC reactor between @1 and 2.
©2. O DGt inal For the common DC bus, connect all @2 of Drive to
A erminats the positive pole, and @ to the negative pole.
L1C. L2C Control Single-phase, 200 VAC to 240 VAC, -15% to +10%,
A circuit 50Hz or 60Hz
terminals
There is a short wiring between B2 and B3 at the
factory.
B B2. B Regenerative y
1 ~ B3 Resistor terminal * When the busbar capacitance is insufficient,
remove the short wiring, and connect an external
regenerative resistor between B1 and B2.
U. V. W Motor terminals Connects the U-phase, V-phase and W-phase of
Motor
@ Ground terminal Always connect this terminal to prevent electric
shock.
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400VAC, rated power from 1kW to 3kW

Main
circuil

terminals

Comtrol | L2C

carcuit

terminals Bi1

Mator
power

terminals

<

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

Symbols Name Specifications

Power supply input

L1,L2,L3 :
terminals

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

DC reactor connectors| Prior to delivery, the connection between @1 and
) @2 isin a shorted state. When using a DC reactor,
a DC reactor is connected between @1 and 2.

DC busbar connectors | When multiple servo drives are used inacommon

S DC bus configuration, @2 and © of all drives are
connected in series, respectively.

L1C, L2C Control Single phase AC 200V~240V, -15%~ +10%,
power 50Hz/60Hz
terminals
Regenerative ® When using the built-in regenerative resistor:
resistor connectors Keep the connection between B2 and B3
shorted.
B1, B2,B3
® \When using an external regenerative resistor:
Please remove the jumper between B2 and B3 and
connectthe external regenerative resistor between
B1 and B2.
U, Vv,Ww Motor Connectthe U, Vand W phases of the motor.
power
connectors
D Grounding terminals Connect the power supply earth terminal for earthing.

Document Version: V1.01 (Sept. 2024) 2024 Unitronics All Rights Reserved 38




UMD-B5 CANopen

User Guide

Chapter 3 Wiring and Connecting

400VAC, rated power from 5kW to 7.5kW

0 -
L1
L2
M:
e T3 A
terminals éf
p—
D N
L1C |
Control | | 2C T
circuit
terminals Bl //
=
B2 | W
B3 ” Lk
Motor U f
power V /;‘j
terminals ‘ \\.\
DD @
Symbols Name Specifications
L1,L2,L3 Powersupplyinput | 5\ e 380V~480V, -15%~+10%, 50H2/60Hz
terminals
DC busbar connectors | When multiple servo drives are used inacommon
) DC bus configuration, @ and © of all drives are
connected in series, respectively.
L1C, L2C Control Single phase AC 380V~480V, -15%~ +10%,
power 50Hz/60Hz
terminals
Regenerative ® When using the built-in regenerative
resistor connectors resistor: Keep the connection between B2 and
B1, B2, B3 B3 shorted.
® When using an external regenerative resistor:
Please remove the jumper between B2 and B3
and connect the external regenerative resistor
between B1 and B2.
u,v,w Motor Connectthe U, Vand W phases of the motor.
power
connectors
@D Grounding terminals Connectthe power supply earth terminal for earthing.
L1,L2, L3 Powersupplyinput | 5\ - e 380V~480V, -15% ~+10%, 50Hz/60Hz

terminals
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3.4.2 Wiring a Regenerative Resistor

Live el Rated power Minimum value BB
terminals

UMD-0000B-B5 50W
UMD-0001B-B5 100W

45Q P. B
UMD-0002B-B5 200W
UMD-0004B-B5 400W
UMD-0007CU-B5 750W

25Q B1. B2
UMD-0010CU-B5 TKW
UMD-0015CU-B5 1.5kW

10Q B1. B2C
UMD-0020C-B5 2kwW
UMD-0010E-B5 1kW

65Q B1. B2
UMD-0015E-B5 1.5kW
UMD-0020E-B5 2.0kW

40Q B1. B2
UMD-0030E-B5 3.0kW
UMD-0050E-B5 5.0kW

20Q B1. B2
UMD-0075E-B5 7.5kW

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

Figure 3-1 Wires a regenerative resistor

—

v, Ll
\ Connect an external regenerative

resistor between terminals P and B
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Connect the external regenerative resistor as follows to avoid damaging the drive
or malfunction.

WARNING

Itis necessary to connect an external regenerative resistor for the drives rated
power from 50W to 400W. The minimum resistance value of the external
regenerative resistor is 45 ohms.

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

Never connect the external regenerative resistor between terminals B1 and B3.
When an external regenerative resistor is connected, check and set Pn521.0
as 0 after the power up.

Please checkand confirmthatthe externalregenerative resistoris mounted on
non- combustible materials.
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3.4.3 Wiring Procedure

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

Required ltem Description

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

® Terminal removal tool: an accessory of the Drive

Flat-blade screwdriver or
Terminal removal tool

Cold pressed terminals Sleeve type ferrule with cross-section from 1.5 mm?to 2.5 mm?
Wiring plier Commercially available plier with crimping and stripping
functions

Follow the procedure belowto wire the Main Circuit Terminals and Control Circuit Terminals.

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

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

8mm~9mm

¥

Step 3 Insertthe cable into the ferrule (It should protrude 1 mm or more from the ferrule).
4 ™
p iL vy
:-::&Lflmm or more
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Step 4 Crimp the cable that has been inserted into the ferrule, and cut off the cable conductor portion
protruding from the ferrule (The allowable protruding length after cutting should not be more than 0.5 mm).

m [l/ Cut off the

protruding
portion

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

Use the flat-blade screwdriver

Use the terminal removal tool

Step 6 Insertthe crimped cable into the connection terminals, and then pull out the tool.
Step 7 Make all other connections in the same way.

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

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

NOTE

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

——End
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3.4.4 Motor Connection Diagram
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3.4.5 Power Input Wiring Example

Rated power from 50W to 400W

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

e
—

+——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] Iig B
e ten | |
SA[1] ENC
KM[1] KMi2)
ey
KM[1]  Ry[1]
SA[2]
ov
(For alarm|
R“"‘_E] display) +34V
PLL1)
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)
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Rated power from 750W to 2kW

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

The following figure shows the wiring example for using the three-phase AC input power.

5 SA[3]
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R S T
QF[1] "\J\
I
4% FLT[1]
T KM[ 2]
= 274
—y—
—g—
KM[1]
v —
—~
Power Power
ON OFF KM[1]
L L
KM 1] SA[1]
KM[2]
l_/———
KM[1] Ry[1]
SA[2]
(For alarm|
Ry[1] display)

PL[1]

Drive

Motor

@é<c

L—

CN2 [

ov
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The following figure shows the wiring example for using the single-phase AC input 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
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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 1kW to 5kW

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

[When using three-phase AC power supply]

T
l Drive

SA[3]
5 T
FLT[1]
K;EZ] L1 Motor
—~— L2 u
v L3 v
KM[1] e w
—
v L2C @
B1
Servo Servo Power
Power ON OFF KM[1] 1
CN2 ncoder
- , 8 =)
ol ol
KM 1] SA[1]
KM[2]
e e '
KM[1] Ry[1]
SA[2] ALM- ov
(For servo
Rﬂil] 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 Wiring the Encoder

3.5.1 Connection Diagram

PG5V
PGOV

g
97531 ]
w 8642 I’

3.5.2 Battery Case Connection

m  Absolute encoders require a battery supply to retain the absolute encoder

data when the Drive power is removed.
m  Batterymodel: LS 14500 (3.6V, AA)
Replace the battery if the alarm A.47 or A.48 occurred and perform the

[ ]
CAUTION operations Absolute encoder multi-turn reset and Absolute encoder alarm

reset.

Follow the instructions below to install or replace the battery case.
Step 1 Turn ON only the control power supply to the Drive.

Step 2 Open the cover of the battery case.

Step 3 Remove the old battery and mount a new battery.

49
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Absolute encoder cable

Step 4 Close the cover of the battery case.

Step 5 Repower up the Drive.

Step 6 Resetthe Alarms.

NOTE

e Perform the FN011 and Fn010 by Panel Operator to reset the alarms, for details, see the section
Fn010 (Absolute encoder multi-turn reset) and Fn011 (Absolute encoder alarm reset).

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

-—-End
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3.6 1/0 Signal Connections

3.6.1 Signal Diagram

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

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. You can assign the following signals by Pn509, Pn510, and Pn511,
see the section 5.7 10 Signal Allocation in detail.

3.6.2 Pin Layout

Pin Name Type Function

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

2 VREF- Input

5 TGON+ Output Motor rotation test: ON when the motor speed

6 TGON- Output exceeds the set value.

/ ALM+ Output Servo alarm: OFF when an abnormal condition is

8 ALM- Output detected.

9 SRDY+ Output Servo READY: When the control circuit and the main
circuit are turned on, it willbe ON if there’s no alarm

10 SRDY- Output and no overtravel for servo.
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Pin Name Type Function
11 COIN+ Output Positioning completed: ON after positioningis
12 COIN- Output completed (deviation pulse reaches the set value).
1/0 signal power supply, to be supplied by user with a
13 DICOM Common| DC 24V power supply.
Range of operating voltage: DC 24V+20%
14 S-ON Input Servo ON: Motor becomes the turn-on state.
Select the function of this signal by parameter settings.
Proportional Change the speed ring control mode
Control from Pl controlto P control wheniitis
Switch ON.
Rotation Use this signal to switch the direction
Direction of rotation when the function "Set
Switch speed selection internally” is used.
15 P-CON Input
Co.ntrolMode Switch the control method
Switch
Zero Clamp When [Speed Coqtr?l]llls ON, the
command speed is "0".
Command . .
When [Position Control] is ON, the
Pulse command pulse input will be
Prohibited P P
stopped.
Forward
16 P-OT Input Rotation
Prohibited Overtravel prohibited: Stop the servo
Reverse motor when itis OFF.
17 N-OT Input Rotation
Prohibited
18 TP1 Input
Touch Probe Input
19 TP2 Input
The power supply for the input signal of the Touch
43 TP-DICOM | Common| Probe is to be supplied by user (DC 24V mains
supply). Range of operating voltage: DC 24V+20%
20 PAO+ Output
Encoder pulse dividing pulse output Phase A
21 PAO- Output
22 PBO+ Output
Encoder pulse dividing pulse output Phase B
23 PBO- Output
24 PCO+ Output
Encoder pulse dividing pulse output Phase C
25 PCO- Output
26 TREF+ Input
Torque reference input. Maxinput voltage: +12V
27 TREF- Input
30 PULS+ Input Form of pulse input:
31 PULS- Input ® Symbol + pulse train
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Pin Name Type Function

32 SIGN+ Input * CCw+Cw
® Two-phase orthogonal pulse (90°phase difference)

33 SIGN- Input

34 PP Input Povyer SL.Jpplyfoere.:n collector comm.and (2KQ/0.5W
resistor is preset inside of the servo drive)

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

40 CLR Input POS'ItIC?n deviation pulse clggr: to clear the position
deviation pulse during position control.

41 PCL Input Forward Torque Limit

42 NCL Input Reverse Torque Limit

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

Other — — Reserved

3.6.3 Wiring Description

Input Signals Wiring

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

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

Figure 3-2 P-OT wiring diagram
Co-anode method

Drive

24 VDC
T DICOM
% s
p.or 3.3k0 :r -
NPN

Co-cathode method

Drive

24 VDC

PNP

v

L

ror g | ¥

You can assign the input signals by Pn509 and Pn510. For the input signal allocation, see the

section 5.7 10 Signal Allocation.
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Output Signals Wiring

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

Figure 3-3 TGON wiring diagram
24 VDC 24 VDC

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

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

3.6.4 Holding Brake Wiring

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

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

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.

m  The brake built into a Motor with a Brake is a de-energization brake. It is used
only to hold the Motor and cannot be used for braking. Use the holding brake
w only to hold a Motor that is already stopped.
m  Keep the inputvoltage at least 21.6 V to make the brake work.
IMPORTANT The wiring of the brake signal has no polarity, please prepare a 24 VDC
external power supply.

= Cable of 0.5mm? or above is recommended.

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

Drive

Single-phase Noise o o

220 VAC Lfilter |

L2 W

CN2

BK+

BK-

Brake

control
€ORtrot

relay

3.6.5 Touch Probe Wiring

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

connection.

Drive

AC DC

24V
(brake power supply)

+24VIN | 43 3.3KkQ

=44

. - .
T TP1 - ﬁl ko | ¥
L L 4
—3
P2 - ﬁl ke | ¥

=dq

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

TP1
TP2 OFF ON
Touch Probe Rising edge~,
trigger ] Y

OFF

Falling edge
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3.7 USB Communication Cable

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

Plug into CN5
of the Drive

K I

Plug into USB
port of your PC

Cable Description

You can purchase the USB Communication Cable provided by UNITRONICS “USB2-CAB200”, or
you can purchase the commercially available products yourself.

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

USB Type-A Plug

Mini USB Type-B Plug
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Chapter 4 Basic Settings

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

e Usethe Panel Operator of the Drive.

e Send SDO command.

4.1 Panel Operator

4.1.1 Key Names and Functions

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

Figure 4-1 Diagram of Panel Operator

Five 7-segment LEDs

Keys
B
L. —y
e
L=1

[ @l®@)]

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

Key Functions

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

A Press [ A]Keyto increase the set value.

v Press [ ¥ ]Keyto decrease the set value.
® Data setting key

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

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

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

Figure 4-2 Select a basic mode

Status Display

Parameter Setting

Monitor

Utility Function

4.1.3 Status Display Mode

Power ON the Drive and wait for a while, the Panel Operator will initially display the Servo
Status. The information displayed by the status is divided into two parts as Figure 4-3:

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

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

Figure 4-3 Status Display

Bit Data Code

e
©

0000

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

Speed Control/Torque Control Position Control Mode

No

Meaning Description Meaning Description
Lit when the difference between
Speed the Motor speed and reference Positioning Lit if the error between position
] CF())incidence speed is the same as or less than Completion reference and actual Motor position
(VCMP) the value setin Pn501 (Default (COIl\pl) is below preset value in Pn500
settingis 10 rpm). (Default setting is 10 pulses).
Always lit in Torque Control Mode.
Lit when servo is off. Lit when servo is off. Not lit
2 Servo OFF . . Servo OFF .
Not litwhen servo is when servoison.
on.
3 ControlPower | Litwhen Drive control poweris Control Power Lit when Drive control power is ON.
ON ON. ON
ON whenthe reference pulseis being
Speed Litifinput speed reference ;
) Reference input.

4 Reference exceeds the value preset in Pn503 Pulse Inbut o
Input (Default setting is 20 rpm). p OFF when no reference pulse is input.
Torque Lit if input torque reference Deviation . - .

Litwhend t ter cl L

5 Reference exceeds presetvalue (10% rated CounterClear is: i\r:v jtn eviation counter clear signa
Input torque is standard setting). Signal Input put.

6 Power Ready Ll't whe.n main power supply Power Ready Lit when main power supply circuit is

circuitis 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:

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

Table 4-2 Display meanings of Code

Display information

Description

Servo OFF (Motor Power OFF)

Servo initialization failed (check the encoder connection)

Run

Servo ON (Motor Power ON)

Servo Alarm State

Forward Drive Prohibited

Reverse Drive Prohibited

(Forward and Reverse) Overtravel State

V1.01 (Sept. 2024)
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Display information Description

- Alarm Number Display

NOTE: When the Drive is in Servo Alarm State, you shall check and correct the fault according to the Alarm
Number Display, and then, you can press [ 4] 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. There are two types of parameters.

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

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

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

Function Parameters Settings

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

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

Step 2 Press[A]keyor[V]keyto selectthe parameter Pn003.

Step 3 Press[d]keyto display the current value of Pn003.

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

Step 5 Press[A]keytwice, changing the value of the 5th digit from 0 to 2.

Step 6 Press[d]keyonce, moving the flashing decimal point to the 4th digit.

Step 7 Press|[A]keythreetimes, changing the value of the 4th digit from 0 to 3.

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

Step 9 Press[A]keyonce, changing the value of the 2nd digit from 0 to 1.

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

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

l..J NOTE

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

-——End
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Adjustment Parameters Setting

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

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

Step 2 Press[A]keyor[V]keyto selectthe parameter Pn102.

Step 3

Press [ 4] key to display the current value of Pn102.

Step 4 Press[A]keyor[V]keytochange the value to 00085.
Press and hold [ A] key or [ ¥ ] key to jump the setting value quickly.

Step 5 Press [ 4] key or [M] key to return to the display of Pn102.

---End

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

’ 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

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

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

Step 7 Press[A]keyor[V]keyto selectthe parameter Pn504.

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

Step 9 Press and hold [ €] key for 1 second or more, and then a flashing decimal point will appear at the
bottom right of the 5th digit.
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Step 10 Press [ 4] key twice, moving the flashing decimal point to the 3rd digit.

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

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

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

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

The Monitor Mode can be used for monitoring the reference values, I/0 signal status, and Drive
internal status.

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

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

Step 1

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

Step 2 Press[A]keyor[V]keyto selectthe monitor number Un003.

Step 3 Press [ 4] keyto display the data of Un003.

Step 4 Press [ 4] keyto returnto the display of Un003.

Contents ognh/l_oir;fcjor Mode Display
Monitor Number Content of Display Unit
Un000 Motor speed rpm
Un001 Input value of speed reference rpm
Un002 lgf::ep)ercentage of torque reference (relative to rated %
Un003 Internal torque reference (in percentage to the rated %
torque)

Un004 Encoder Rotation angle pulse number -
Un005 Input signal monitor -
Un006 Touch Probe signal monitoring —
Un007 Output signal monitor —
Un008 Number of input pulses within Tms 1 pulse
Un009 Input reference pulse counter —
uUno11 Pulse deviation counter -
Un013 Reference pulse 1 pulse
Un015 Percentage of load inertia -
Un016 Motor Overload Ratio %
Un019 Busbar Voltage \Y,
Un021 Encoder temperature °C
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Monitor Number Content of Display Unit
Un022 Main board temperature °C
Un024 PCP target position —

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

Monitor
Monitoring data Description
Number g P
® Whenitindicates digital 10:
Indication for CN1-
14, -15, -16, -17
The value of Hexadecimal,
and each bit indicates the
Indication for CN1- H
30, 40, 41, 42 signal status of 4 channels.
Range: 0000 (0) to1111 (F)
Unoos O=Low level; 1=High level
=Low level; 1=High leve
® \When itindicates virtual 1O: g
Indication for bit12, Indication for bit0, The Status COrreSpOndS to
bit13, bit14, bit15 bit1, bit2, bit3 the Corresponding p|n from
right to left.
Indication for bit8, Indication for bit4,
bit9, bit10, bit11 bit5, bit6, bit7
The value of Binary, and
each columnindicates the
Un0o6 signal state of 1 channel.
0=Low level; 1=High level
‘ Indication for CN1-11, -12 Indication for CN1-5, -6 ‘
The value of Binary, and
each columnindicates the
Uno07 signal state of 1 channel.
0=Low level; 1=High level
‘ Indication for CN1-9, -10 Indication for CN1-7, -8 ‘

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

optocoupler ON.
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4.1.6 Utility Function Mode

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

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

Function Number Name

Fn00O Alarm trace data display

Fn0O1 Initialize parameter settings

Fn002 JOG operation

Fn003 Auto adjustment of speed reference offset

Fn004 Manual adjustment of speed reference offset

Fn005 Automatic offset-adjustment of Motor current detection signal
Fn006 Manual offset-adjustment of Motor current detection signal
Fn007 Software version display

Fn009 Load inertia identification

Fn010 Absolute encoder multi-turn reset

Fn011 Absolute encoder alarm reset

Fno17 Auto-tuning tool

Fn018 PJOG operation
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Fn0O0O0 (Alarm trace data display)

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

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

Step 2 Press[A]keyor[V]keyto selectthe function number Fn000.

Step 3 Press[d]keyto display latest alarm number.

serial number

Alarm number

Step 4 Press[A]keyor[V]keytoviewthe other alarm data.
Step 5 Pressthe [ ] key to return to the display of the Fn000.
Press and hold [ €] key for 1 second or more to clear all the alarm trace data.

-—-End

Fn001 (Initialize parameter settings)

The following are the steps to initialize parameter settings.

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

Step 2 Press[A]keyor[V]keyto selectthe function number Fn001.

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

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

T

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

--End

Fn002 (JOG operation)

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

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

Refer to 5.9.2 Adjustment of Speed Reference Offset.

Fn004 (Manual Adjustment of Speed Reference Offset)

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

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

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

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

IMPORTANT = Execute the automatic offset adjustmentin the servo OFF state.

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

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

Step 2 Press[A]keyor[V]keyto selectthe function number Fn005.

Step 3

Press [ 4] key, and Panel Operator displays as below.

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

—

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

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

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

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

m  Please carefully execute the manual offset-adjustment, in case worsen the

characteristics of the Motor.
= When executing the manual offset-adjustment, run the Motor at a speed of
IMPORTANT approximately 100 rpm, and adjust the phase-U and phase-V offsets

alternately several times until the torque ripple is minimized.

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

Press [A]keyor [ ¥]key to select the function number Fn006.
Press [ 4] key, and Panel Operator displays as below.

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

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

|t~ PRESS &
HOLD FOR 1sec 4]

Press[A]key or [V ]keyto change the offset value.

.
N

[v1

NOTE: the offset can be adjusted from -1024 to 1024.
Press and hold [ 4] key for 1 second or more to return to the phase display.
Press [ 4] key to return to the display of the Fn006.

---End
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Fn007 (Software version display)

Step 1

Step 2

Step 3

Step 4

Step 5

The following are the steps to display the software versions.

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

Press [A]keyor[V¥]key to select the function number Fn007.

Press [ ] key to display the software versions.

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

DsP

M

I

sttt R
Press [ 4] key to return to the display of the Fn007.

-—-End

Fn009 (Load inertia identification)

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

Fn010 (Absolute encoder multi-turn reset)

Step 1

Step 2

Step 3

Step 4

Step 5

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

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

Press [A]keyor [ ¥]key to select the function number Fn010.

Press [ 4] key, and Panel Operator displays as below.

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

Press [ 4] key to return to the display of the Fn010.

——-End
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Fn011 (Absolute encoder alarm reset)

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

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

Step 2 Press[A]keyor[V]keyto selectthe function number Fn011.

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

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

Step 5 Press[ 4] keytoreturnto the display of the Fn011.

-—-End

Fn017 (Auto-tuning tool)

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

Fn018 (PJOG operation)

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

5.1 Power Supply

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

Parameter | Setting Meaning When
Enabled
0 Use a single-phase AC power supply.
Use athree-phase AC power supply.
Pn007.1 | 1 NOTE:
This setting is invalid for the Drive power from 50W to After restart
400W.
2 AC power supply frequency is 50Hz.
0 AC power supply frequency is 60Hz.
Pn007.3
1 Use a single-phase AC power supply.

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

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

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

warn Before using the DC power input, please be sure to set Pn007.1=2 before
entering the main loop to avoid burning the internal components of the driver.
= Whenthe DC power supply is input, set the fuse on the power supply wiring.

= Noregeneration is performed when using the DC power input, so please
perform regenerative energy treatment on the power supply side.
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5.2 Motor Rotation Direction

You can reverse the direction of Motor rotation by changing the setting of Pn001.0.

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

Parameter | Setting | Reference Diagram

+ Torque reference
. Encoder pulse division output

Forward Reference @ D’ o Phase B
PBO

Rotation advanced
speed

Cccw

0: CCW

+ Torque reference
Encoder pulse division output

@ D_ PAO J—LI—LI—LI- Phase A
Ccw

advanced
! ‘\t PBO
Rotation

speed

Reverse Reference

Encoder pulse division output

PAO
L o puinr oo

advanced
Rotation speed

Pn001.0 + Torque reference

Forward Reference

21D

+ Torque reference .
Encoder pulsedivision output

D_ Phase A
PAO J_LI_I—I_U advanced
/™ PBO

CCW Rotation speed

Reverse Reference

)

5.3 Overtravel Limit

5.3.1 Function Description

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

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

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

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

:[[i |I—_:'i_| ! Drive

Motor
it Limit CN1
mi mi N-OT
17

witch switch

P-OT
> 16

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

= To prevent accidents that may result from contact faults or
disconnections, use normally closed limit switches.
A Moreover, never change the default settings of the polarity of the overtravel
signals (P-OT and N-OT).
CAUTION = When using the Motor on a vertical axis, the workpiece may fallin the

overtravel condition. To prevent this, always set the zero clamp after stopping
with Pn003.1=2.

5.3.2 Connecting the Overtravel Signal

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

Type Name Pin Setting Meaning
ON Forward run allowed. Normal operation
P-OT CN1-16 status.
Input OFF Forward run prohibited. Forward overtravel.
ON Reverse run allowed. Normal operation status.
N-OT CN1-17
OFF Reverse run prohibited. Reverse overtravel.

5.3.3 Enabling/Disabling the Overtravel Signal

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

. . When
Parameter | Setting Meaning Enabled
Inputs the Forward Drive Prohibited (P-OT) signal
0 [Default] from CN1-16. [Default]
Pn000.1
1 Disables the Forward Drive Prohibited (P-OT)
signal. (Always allow forward rotation)
Inputs the Reverse Drive Prohibited (N-OT) signal After restart
0 [Default] from CN1-15. [Default]
Pn000.2
1 Disables the Reverse Drive Prohibited (N-OT)
signal. (Always allow reverse rotation)

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

Following 4 ways are available to stop the drive alarming (Gr.1 or Gr.2), OT state, and servo OFF occurs:

Stop method Meaning

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

brake

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

Reverse brake Emergency stop torque is used to decelerate the Motor to a stop.
Do not stop Regards Alarms as the Warnings, and the Motor will not be stopped.

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

State after Stopping Meaning

The Drive does not control the Motor (The machine will move in

Coastin
g response to a force from the load).

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

A position loop is created, and the Motor remains stopped ata

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

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

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

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

Parameter | Setting Stop Method After Stopping When Enabled

O[Default] Stopping by dynamic brake | Coasting

Pn003.0 1 Stopping by dynamic brake | Dynamic Brake After restart

2 Coasting to a stop Coasting

5.4.2 Motor Stop Methods for Overtravel

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

Parameter | Setting Stop Method After Stopping When Enabled

0 [Default] Stopping by dynamic brake | Coasting

1 Inertial running stops Coasting

Pn003.1 After restart
2 Reverse brake Zero clamping
3 Reverse brake Coasting

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

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

When
Parameter | Settin Stop Method After Stoppin
& : PRI Enabled

0 [Default] Stop by dynamic brake Coasting

1 Stop by dynamic brake Dynamic Brake

2 Coastto a stop Coast Af
Pn004.0 : ter

3 Reverse brake Dynamic Brake restart

4 Reverse brake Coast

5 Do not stop, regard as a Operation

warning

5.4.4 Reverse Brake Torque Limit Setting

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

the maximum torque.

When
P t N R Unit Default
arameter ame ange ni efau Enabled
Pn405 Reverse Brake Torque Limit 0to350 | 1% 300 Immediately

NOTE

This setting is a percentage of the rated torque.

e The default setting is 300%. This setting is large enough to allow you to operate the Motor at the
maximum torque. However, the maximum stop torque thatyou 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 moving part of the machine when the Drive is
turned OFF so that moving part does not move due to gravity or an external force.

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

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

Figure 5-2 The used of holding brake

Vertical Axis

Motor
Holding Brake
Prevents the moving part from
L falling due to gravity when the
power supply is OFF.

Moving part of machine
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Shaft with External

Force Applied

Moving part of machine

Motor
External force

Holding Brake
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Prevents the moving part from
moving due to an external force.
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to hold the Motor and cannot be used for braking. Use the holding brake only to

The brake built into a Motor with a Brake is a de-energization brake. It is used only
- hold a Motor that is already stopped.

IMPORTANT
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5.5.2 Brake Operating Sequence

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

’ Servo ON command ‘ Servo OFF Servo ON Servo OFF
Power not . Power not
’ Motor power status ‘ supplied Power supplied <) cupplied
Y Y
’ /BK (Brake) signal ‘ OFF ON > OFF

Brake C(C:Ir;]tlan(;t) section Brake appliec& Brake released. D) Brake applied.
Sl Sk

’ Speed reference ‘

’ Motor Speed ‘

» (2) |«

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

(2): Before you output a reference from the host controller to the Drive, wait for at least 50 ms plus the time
required to release the brake after you send the S-ON command.

(3): Use Pn506 (Servo OFF Waiting Time), Pn507 (Brake Enable Speed Threshold), and Pn508 (Brake

Enable Waiting Time) to set the timing of when the brake will operate and when the servo will be turned
OFF.

NOTE

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

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

5.5.3 /BK(Brake) Signal

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

Type Signal Pin Signal Status Meaning
ON Releases
Allocated the brake.
Qutput /BK
by Pn511 OFF Activates
the brake.
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The /BK sighalis not allocated in default setting, setits allocation in Pn511.

Parameter | Setting + Pin - Pin Meaning
The /BK signalis output from output
Pn511.0 4 CN1-11 CN1-12 terminal CN1-11 and CN1-12.
The /BK signalis output from output
Pn511.1 4 CN1-5 CN1-6
n terminal CN1-5 and CN1-6.
Pn511.2 4 CN1-9 CN1-10 The /BK signalis output from output

terminal CN1-9 and CN1-10.

5.5.4 Output Timing of /BK Signal when Motor is Stopped

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

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

f ON OFF ON
’ /BK Slgnal (Brake released) (Brake applied) (Brake released)
| | Power not
’ Motor power status ‘ FOWer not Power supplled
supplleq’ la > _supplied
Pn506 Pn505
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When
Parameter | Name Range Unit Default
g Enabled
Pn505 Servo ON Waiting Time -2000t0 2000 | ms 0 Immediately
Pn506 Servo OFF Waiting Time 0 to 500 10ms 0 Immediately

NOTE

e SetPn505 as a positive value, when S-ON command is received, the /BK signal will be output first,
and then power supplied to the Motor after waiting for this setting.

e SetPn505 as a negative value, when S-ON command is received, power supplied to the Motor
immediately, and then output the /BK signal after waiting for this setting.

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

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

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

5.5.5 Output Timing of /BK Signal when Motor is operating

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

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

: o — o —
/BK signal (Brake released) | (Brake applied)

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

¢ When the Motor speed falls below the level setin Pn507 after the power to the Motor is turned OFF.

¢ Whenthetime setin Pn508 is exceeded after the power to the Motor is turned OFF.

Parameter | Name Range Unit Default When
enabled

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

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

Document Version: V1.01 (Sept. 2024) 2024 Unitronics All Rights Reserved 80



UMD-B5 CANopen User Guide Chapter 5 Application Functions

5.6 Encoder Settings

5.6.1 Absolute Encoder Selection

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

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

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

. . Wh
Parameter | Setting Meaning en
Enabled
0 [Default] Use the encoder as an absolute encoder.
Pn002.2 After restart
1 Use the encoder as an incremental encoder.

5.6.2 Encoder Alarm Resetting

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

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

5.6.3 Multiturn Limit Setting

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

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

Turntable

Gear ratio = nm

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

m

Motor

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

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

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

9 —_— 300
C
_8 8 — Number of table rotation —
S 7+ \ — T
(o] i)
— ©
v 6 . 200 ©
el Multiturn data c
s 5 — =
5 4 _ Pn228-1 %
8 3k — 100 =
1 I
0 ((
»
100 200 300
Number of rotations
. When
Parameter | Name Range Unit Default
Enabled
Pn228 Multiturn limit 0t065535 | 1rev | 10 After
restart

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

e |fthe motor operatesin the reverse direction when the multiturn data is 0, the multiturn
data will change to the value setin (Pn228-1).

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

NOTE

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

® Whenyou use a single-turn absolute encoder
e Whenyou set Pn002.2 =1 (Use the encoder as anincremental encoder)

5.6.4 Encoder pulse dividing output

Pulse dividing signals

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

Signal Connector

Pin Name Description
Name

Number
PAO+ CN1-20 Encoderpulsedividing | PG pulse dividing (Pn200): the number
PAO- CN1-21 output Phase A of pulses when motor rotates a single
PBO+ CN1-22 Encoder pulse dividing | revolution The phase differential between
PBO- CN1-23 output Phase B phase Aand phase B here is electrical

angle of 90°

Eggf gm :;g Ezf;ljiteprﬁ:slseeglwdlng The actual phase C output of encoder
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Drive Host controller
CN2 CN1
Serial data -~ >
Pruns "0 | o
-

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

Output Phase Form

Forward rotation or movement Reverse rotation or movement
(phase B leads by 90°) (phase A leads by 90°)
k" 90° 90°
Phase A Phase A
Phase B _‘ L Phase B ’7
Phase C Phase C
>t > t

Pulse Dividing Ratio Setting

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

No. Name Range Unit Default | When Enabled

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

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

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

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

e The setting of the encoder pulse dividing number is restricted by the encoder's resolution.
[Output Example] Pn200=16 (when 16 pulses are output per revolution), the output examples of

signals of encoder pulse dividing output phase A (PAO) signal and encoder pulse dividing output
phase B (PBO) are shown below.

Pn200 = 16

1 2 3 4 5 6 7 8 9 10 11 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 I/0 signal connector (CN1) in advance. You can change
the allocations and the polarity for some of the connector pins. Function allocations and polarity
settings are made with parameters.

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

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 Signal Allocations

Allocation Description

CN1 provides a total of 8 pin numbers available for allocation of input signals, corresponding to the
sub- parameters of Pn509 and Pn510. Moreover, there’re 8 virtual input bits controlled by Modbus
communication, corresponding to the sub-parameters of Pn709 and Pn710.

= |f you allocate two or more signals to the same input circuit, a logical OR of
the inputs will be used and all of the allocated signals will operate

accordingly. This may result in an unexpected operation.
@ = Since the pins have priority, only the highest priority pin is in effect if a signal
is repeatedly allocated to multiple pin. The priority of the pinsis arranged from
IMPORTANT P Y Pep P y P &

high to low as follows:
CN1-14<<CN1-15<<CN1-16 <CN1-17<<CN1-39<<CN1-40<<CN1-41<<CN1-42
<bit8 <bit9<<bit10<<bit11<<bit12<<bit13<<bit14<<bit15

Default Input Signals

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

Table 5-2 Default Input signals

Signal Name Value
S-ON Servo ON Input Signal 00
P-CON Proportional Control Reference 01
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Signal Name Value
P-OT Forward Drive Prohibit Input Signal 02
N-OT Reverse Drive Prohibit Input Signal 03
ALMRST Alarm Clear 04
CLR Clear Position Deviation Pulse 05
P-CL Forward External Torque Limit Input Signal 06
N-CL Reverse External Torque Limit Input Signal 07
G-SEL Gain Selection Input Signal 08
JDPOS-JOG+ PCP Control, PJOG positive command 09
JDPOS-JOG- PCP Control, PJOG negative command 0A
JDPOS-HALT PCP Control, stop command 0B
HmRef Homing Input Signal oC
SHOM Homing Start Signal oD
ORG Reference Switch Signal OE
ZCLAMP Zero Clamp Signal OF
TORQ_JD1 Internaltorque contact 1 10
TORQ_JD2 Internaltorque contact 2 11
TORQ_SPEED_LIMIT1 Internal torque reference limit 1 12
TORQ_SPEED_LIMIT2 Internal torque reference limit 2 13

Analog input command negation

ANLOD_REV When the control mode is of D-parameter speed, the | 14
given speed is reversed

POSO Select PCP connection pointas 0 15
POS1 Select PCP connection pointas 1 16
POS2 Select PCP connection pointas 2 17
POS3 Select PCP connection pointas 3 18
POS4 Select PCP connection pointas 4 19

Switch the speed command input gain from Pn300 to

Pn302 in analog speed control mode.
ANAG_SEL 1A

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

MDP1 Reserved 1A
MDO Reserved 1B
MD1 Reserved 1C
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5.7.2 Output Signal Allocations

Allocation Description

The I/0 signal connector (CN1) on the Drive provides three group of pins (points) for allocating the
output signals, corresponding to the parameter Pn511, as is shown in Figure 5-3.

Figure 5-3 Allocation of output signals

Reserved settings

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

‘Allocated the output signal to CN1-9, -10.

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

IMPORTANT

If you allocate more than one signal to the same output circuit, a logical OR of

the signals will be output.

Default Output Signals

Table 5-3 lists the output signals that can be allocated and their corresponding values. Set the

parameter Pn511 to use the following values, which means that they are allocated to the
corresponding pins.

Table 5-3 Default Output signals

Signal Name Value
CONNCMP | (8 Coimcidence Deteation Output Sgnal 0
TGON Rotation Detection Output Signal 1
S-RDY Servo Ready Output Signal 2
CLT Torque Limit Detection Output Signal 3
BK Brake Output Signal 4
PGC Motor C-pulse Output Signal 5
oT Overtravel Output Signal 6
RD Motor Excitation Output Signal 7
HOME Homing Completion Output Signal 8
TCR Torque Detection Output Signal 9
R-OUT1 Remoted IO Output Signal 0 A
R-OUT2 Remoted IO Output Signal 1 B
R-OUT3 Remoted IO Output Signal 2 C
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5.8 Control Mode Selection

Speed control, position control and torque control are available to servo drive. Set through the
control mode selection (Pn005.1).

Parameter | SetValue | Control Mode Description
0 Speed Control Controls servomotor speed using analog voltage
(Analog Reference) speed reference.
Controls the position of the servomotor using
Position pulse train position reference. Controls the
1 Control position with the number of input pulses, and
Ref controls the speed with the input pulse
(Reference) frequency.
Use when positioning is required.
Controls the servomotor’s output torque with
2 Torque Control analog vpltage torque reference. Use to gutput
the required amount of torque for operations
such as pressing.
Speed Control Use 7 speed parameters (Pn316 to Pn322) and
3 (contact reference) zero reference (halt) pre-setin the servo drive
©Speed Control for speed control. When this controlmode is
selected,
(zero reference) no analog reference is required.
Speed Control
4 (contact reference)
©Speed Control
(analog reference)
Speed Control
(contact reference)
Pn005.1 5 ©Position Control
(pulse train
reference)
Speed Control
6 (contactreference) | Thege are switching modes for using the above-
©Torque Control mentioned control methods described above in
Position combination. Select the control method
Control (pulse switching mode that best suits the application.
train
7 reference) © Speed
Control (analog
reference)
Position Control
8 (pulse train
reference) © Torque
Control
Torque Control ©
9 Speed Control
(analog reference)
Speed Control
A (analog reference) Use zero clamp function under speed control
©Zero Clamp mode.
Control
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Parameter | SetValue | Control Mode Description
Position Control
(pulse train Use pulse prohibited function under position
B reference)e
" control mode.
Position Control
(pulse prohibited)
Pre-set the position control and PJOG operation
C PCP Control of.32 program conjcacts in the servo‘drlve'. When
this control mode is selected, the signal input of
an external linear drive is not required.
Position Use the speed control of a speed parameter
(Pn304) pre-set in the servo drive. When this
D Control .
control mode is selected, no analog reference
(Parameter . .
is required.
reference)
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5.9 Speed Control

Speed control is selected by Pn005.1:

Parameter

Setting

Meaning

When Enabled

Pn005.1

0

reference)

Control mode selection: speed control (analog

After restart

5.9.1 Setting speed control

Speed reference input signal

To control the speed of the servo motor at a speed proportional to the input voltage, itis necessary

to set the speed reference input signal.

Type Signal Name | Connector Pin Number Meaning
VREF+ CN1-1

Input Speed Reference Input Signal
VREF- CN1-2

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

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

Host controller Drive
CN1 10K
ref
/l\
D/A a
NOTE “ P> represents a twisted-pair cable.

To suppress noise, be sure to use twisted-pair cables.

Setting speed reference input gain

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

Number | Name Range Unit Default | When Enabled
Pn300 Analog Speed Reference Input Gain| 0to 3000 | rpm/V 150 Immediately
Motor speed
(rpm)
Reference
voltage
V)
—>
Input range: -10V to +10V
2024 Unitronics All Rights Reserved 89
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Speed Reference Input Example

Pn300=150 [factory setting]:

Speed Reference Input | Direction Motor Speed

+1V Forward 150rpm
+5V Forward 750rpm
-10V Reverse -1500rpm

5.9.2 Adjustment of Speed Reference Offset:

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

Reference

voltage

¥ speed g
referance

Auto Adjustment of Speed Reference Offset:

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

NOTE

o The measured offset will be saved in the servo drive.

o The offsetis nota parameter, so the offset will not be reset even if the parameter factory value
(Fn001) is restored.

Following provides the steps for auto adjustment of the Speed Reference Offset.
Step 1 Confirm that the servo drive is in the servo OFF state.
Step 2 Input OV command voltage from the host controller or external circuit.

—O0V reference —» i :

Host Drive —
controller Slight

movement

Servo OFF

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

Step 4 Press[A]keyor[V]keyto selectthe function number Fn003.
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Step 5 Press[d]keyand the operating panelis displayed as follows.

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

2 seconds later

v

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

—End

Manual Adjustment of Speed Reference Offset

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

e [faloop isformed with the host controller and the position error pulse is set to be zero

when servo lock is stopped.

e Todeliberately setthe offsetto some value.

e Tocheckthe offset data setin the speed reference offset auto adjustment mode.

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

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

—O0V reference —» i j

Host Drive —
controller Slight

movement

Servo OFF

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

Step 3 Press[A]keyor[V]keyto selectthe function number Fn004.

Step 4 Press[d]keyand the operating panelis displayed as follows.

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

Step 6 Pressthe [M] key for one second to display the current speed reference offset.
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Step 7 Press[A]keyor[V]keyto adjustthe offset manually.

[A]

[v]-

[Note] The adjustment range of the offsetis -1024 to 1024.

Step 8 Press and hold the [ 4] key for 1 second to return to the manual adjustment display.

Step 9 Press the [M] key to return to the display of the Fn004.

——-End

5.9.3 Soft Start

The soft start function converts the stepwise speed reference inside the drive to a consistent rate of
acceleration and deceleration.

First, the user needs to select the running curve of the speed reference via Pn310 (speed reference
curve form).

Parameter| Name Setting Description When
Enabled
0 Ramp [factory setting]
1 Scurve
Pn3to | SPeed After
reference 2 Primary filtering restart
curve form
3 Secondary filtering

Use this function when you want to achieve smooth speed control (including internally set speed control).
When speed reference uses ramp form (Pn310=0)

The figure below shows the timing diagram of the speed reference in the ramp form (Pn310=0).
Among them, Pn306 is the time interval for the motor to accelerate from the stop state to speed of
1000rpm, and Pn307 is the time interval for the motor from 1000rpm to the stop state.

1000mm/s

Actual / A Actual

acceleration time | deceleration time
Speed |:“>
reference

- -
Pn306 |« -» Pn307

Where:
Target speed
Actual acceleration time = —— x Pn306
1000
Target speed
Actual deceleration time = 1000 X Pn307
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Parameter | Name Range Unit Default | When
Enabled

Pn306 Soft Start Acceleration Time 0to 10000 ms 0 Immediately

Pn307 Soft Start Deceleration Time 0to 10000 ms 0 Immediately

When speed reference uses S-curve (Pn310=1)

The figure below shows the timing diagram of the speed reference in the S-curve (Pn310=1). Among
them, Pn309 is the time interval for the motor to accelerate from the stop state to the target speed,
or the time interval for the motor to decelerate from the target speed to the stop state.

Target speed

Speed |::>
reference | v J L\
}<—>—Pn309 Pn309 —4—»‘

Moreover, transition form of the S-curve via Pn311 can also be selected. User can try and choose
the appropriate setting.

Parameter | Name Range Unit Default [ When
Enabled

Pn309 S-curverrising time 0to 10000 ms 0 Immediately

Pn311 S shape selection Oto3 — 0 After restart

When speed reference uses filtering (Pn310=2 or 3)

Pn308 (speed filter time constant) smooths the speed reference by applying a 1st-order delay filter
can be applied to the analog speed reference (VREF) input.

This parameter is generally not set. If the set value is too large, the responsiveness may be reduced. It is
recommended to set while confirming the responsiveness.

Parameter | Name Range Unit Default | When
Enabled
Pn308 Speed Reference Filter Time 0t0 10000 ms 0 Immediately
Constant

5.9.4 Zero Clamp Function
When the zero clamp function is used for speed control, the upper controller is a system that forms a loop.

The zero clamp function locks the servo when the input voltage of the speed reference (VREF) drops
below the set speed in the zero clamp level parameter (Pn502) while the zero clamp signal (/ZCLAMP)
is ON (low level). By this moment, a loop is formed inside the servo drive, ignoring the speed

reference.
Parameter | Name Range Unit Default [ When
Enabled
Pn502 Zero Clamp Speed 0 to 3000 rpm 10 Immediately
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The servo motor is fixed within £1 pulse of the zero clamp effective position. Even if it moves
due to external force, it returns to the zero-clamp position.

Drive
Host
controller Speed VREF
VREF
________________ .>
Pn502 R A ey Anih )
‘ »Time
/ZCLAMP
—_— ON [ oFfF
/ZCLAMP
& Applied| Released | Applied Released
. Zero Clamp

-
Adjust the position loop gain in Pn104 (position loop gain) if the servomotor oscillates in the zero

clamp state. If the gain switching function is used, adjusting Pn109 (2nd position loop gain) is also
required.

Zero-Clamp Signal Allocations

The /ZCLAMP signal is not allocated in the factory setting, and the user needs to set it through
Pn509 or Pn510.

Connector

T Signal
o 'gna Pin Number

Signal State Meaning

ON (Low level) Zero clamp function is active

/P-CON CN1-15
OFF (High level) Zero clamp function is inactive

ON Low level) When the input voltage of the speed
Input reference input (VREF) falls below the
Allocated speed set by Pn502 (zero-clamp
/ZCLAMP | via Pn509 or speed), the zero clamp function will
Pn510 be validated.

OFF (High level) Zero clamp functionis inactive

Setting Zero Clamp Function

When the control mode (Pn005.1) is set to A, the zero clamp function is active when the following
two conditions are satisfied

e |Lowlevelwhen/P-CONis ON
e The speed reference (VREF) drops below the set value of Pn502

When
Parameter | Settin Meanin
g g Enabled
PNO05. 1 A Control mode selection: Speed control (analog reference) After restart
© Zero clamp control

5.9.5 Speed Coincidence Detection (/VCMP) Signal

The Speed Coincidence Detection (/VCMP) Signal is the signal output when the speed of the
servomotor coincides with the reference speed. It is used in occasions such as interlocking with
the upper controller. This output signal can only be used during speed control.
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Type Signal Connector Signal State Meaning
Name Pin Number
ON (low level) Speed coincides.
Output | /VCMP CN1-11,12
OFF (high level) Speed does not coincide.

[Note] In position control, CN1-11, 12 output /COIN (positioning completion) signal.

This output signal can be distributed to other output terminals via Pn511. For details, please refer to

5.7.2 Output Signal Allocation.

Unit Default | When
No. N R
o ame ange Enabled
Pn501 | Speed Coincidence Error 0to 100 rpm 10 Immediately

The VCMP signal is output when the difference between the motor speed and the reference speed

drops below the set speed of Pn501.
Pn501
Motor i ,,/' |
Speed d

s ,';r Pn501 For example, If Pn501 is set to 100 and the speed

A/ reference is 1500 rpm, the signal would be output when
Speed the motor speed is between 1400 rpm and 1600 rpm.
Wy reference
Ve e
/" :”
o ',/ The /V-CMP signal is output when the motor
f s speedis in the area between the dotted lines.

5.10 Position Control

Use Pn005.1 to select Position Control:

When
Parameter | Settin Meanin
g g Enabled
. - . After
Pn005.1 1 Control mode selection: position control (pulse train
restart
reference)

The control block diagram for position control is shown in the figure below.

Pn201/Pn202 Pn111
Pn112
Feed- c Feedforward
Differential forward Ve filter time
sion constant

Pn004.2

Position Pn204 Pn201/Pn202

reference
—_—

Multiplier Pn104

x1
x2
x4

Smoothing Deviation counter Speed loop gain

Positioning
completed

Current

loop

Motor

T Conver- Multipli-
& cation
Pn200 =

PG Conver-sion

A

Drive

Encoder
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5.10.1 Basic Settings of Position Control

Setting position reference input form

Use Pn004.2 to set the input form of the position reference.

Parémeter Multiplier | Inputform Forward Reference Reverse Reference
Setting
SIGN+
PULS PULS PULS
Pn004.2=0 | — .
[Positiv SIGN H level SIGN L level
e Logic]
CW+CcCcw CcwW L level cw
Pn004.2=1 | — [Positiv
e Logic] CcCcw ccw L level
= 90° 90°
Pn004.2=2 | 1 90°phase
Pn004.2=3 | 2 differenc Phase A Phase A
e two-
Pn004.2=4 | 4 phase Phase B Phase B
pulse

The input multiplier can be set when the 90° phase difference is of two-phase pulse reference form.

PULS

SIGN

x1

Multiplier
selection x2

-

-

-

Position
reference
pulse

Uy uyL

Also, the user can choose whether to invert the PULS signal and SIGN signal using Pn004.3.

When
Parameter | Settin Meanin
g g Enabled
0 Both PULS reference and SIGN reference are notinverted
1 PULS reference is notinverted, but SIGN reference is
. After
Pn004.3 inverted
restart
2 PULS reference is inverted, but SIGN reference is not
inverted
3 Both PULS reference and SIGN reference are inverted
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Electrical specifications for position reference input

Reference Pulse Signal
Form

Electrical Specification

Remark

SIGN+PULS

Max reference frequency:

SIGN PULS o
t3 : t7

t1,t2,13,17<0.1us
t4, t5, t623.0pus

500kpps

(Foropen-collector
output: 200kpps)

orward reference ->|';,

==1.0us 1+T7=0.5

l— —>H¢ >

The sign (SIGN) is a
forward rotation
reference at H level,
and a reverse rotation
reference at L level.

Forward reference
+——Fhase B leads Phase B lags —»

x2input pulse multiplier: phase A by 90° phase A by 90°

400kpps
x4 input pulse multiplier:
200kpps

cw+ccw t1,t2<0.1pus
Max reference frequency:| ccw 4“ ¢ t323ps
500k v e -
pps cw LTJ P‘\_/‘\ N\ ©=21.0pus
(Foropen-collector “—Forward reference ——»| |+——Reverse reference. —— e
output: 200kpps) ©+7<0.5
90°phase difference two-
phase pulse
(Phase A+PhaseB)
Max reference frequency N
(before frequency M jﬂ« T\ | 1, t250.1ps Select the
multiplier): " e —_ — — 21.0ps T+T frequency
x71input pulse multiplier: tﬂTJ _ multipliervia
500kpps —05 Pn004.2.

Connection Example

The pulse train output form of the reference controller includes the following.

e Lineardrive
2 +24V open-collector output

z +12V/+5V open-collector output

[Connection Example for Linear drive Output]

Linear drive Drive
CN1

Optocoupler

PULS { PULS+ 130 1900 = i
a —-

T PULS- 131 * - (

Optocoupler

SIGN { SCRIE B
a —-

g SIGN- |33 * - (

‘< P” represents a twisted-pair cable
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[Connection Example for Open-Collector Output]

NPN Open-Collector Output Connection

PNP Open-Collector Output Connection

Drive
PPI 134
PPI 134
PULS+ | 30 @
pULS- | 31 P PULS+ |30
PULS- |31
© gy
DC |4 SIGN+ | 32 ! @
| SIGN- |33 SIGN+ | 32
SIGN- I33
_|_GND
| GND =
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5.10.2 Function and Setting of Position Error Clear (/CLR) Signal

Allocation of Position Error Clear Signal

Type | Signal Name Connector Pin Number Meaning

Input | /CLR CN1-40 Error counter clear

When the /CLR signalis set to low level, clear error counter:

e Theerror counterinside the servo drive is set to “0”

e Positionloop operation is disabled.

Setting the Clear Signal Mode

In position control mode, pulses will be still presented in the servo drive when servo OFF, thus it
should be cleared when servo drive is turned ON (S-ON). Setting Pn004 to choose whether to
clear the pulses automatically when servo OFF.

Parameter | Setting | Meaning When Enabled
0 Clear the error pulse when S-OFF, and not clear
when over-travel.
Pn004.1 1 Do notclear the error pulse. After restart
5 Clear the error pulse when servo is OFF or over-

travel (except for zero clamp)

5.10.3 Electronic Gear

Function Overview

The electronic gear enables the workpiece to travel distance per input reference pulse from the
reference controller to be set to any value.

Onereference pulse fromthereference controller, i.e., the minimum position data unit, is called “1
reference unit”.

When the Electronic Gear is Not Used When the Electronic Gear is Used
workpiece workpiece
Reference unit: 1um
Pl k
Number C.Jf encoder Ball screw pitch: 6mm umber of encoder
pulses: 32768 pulses: 32768 Ball screw pitch: 6mm

To move a workpiece 10mm : To move a workpiece 10mm using
P ’ reference units:

One revolution is 6mm. Therefore 10+6= ..
1.6666 revolutions. The reference unit is Ium. Therefore, to
32768x4 pulses is one revolution. move the workpiece 10mm (10000ym),

_ Ipulse=1pm, so 10000/1= 10000 pulses.
Therefore, 1.6666x32768x4=218445

. Input 10000 pulses per 10mm of
pulses. 218445 pulses are input as N
workpiece movement.

reference pulses.
The equation must be calculated at the
host controller.

If the mechanical reduction ratio between the motor shaft and the load side is set to m/n, the setting
value of the electronic gear ratio can be calculated according to following formula. (When the
servomotor rotates m revolutions, the load shaft rotates n revolutions)
i B Pn201 Encoder pulse number X 4 m
Electronic Gear — = = X —
A Pn202 Travel distance per load shaft revolution n
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NOTE

e Range of electronic gear ratio: 0.01<electronic gear ratio (B/A)<100

If the electronic gear ratio is outside this range, the servo drive will not operate properly. In this
case, modify the load configuration or reference unit.

e Divide the numerator and denominatorinto integers within the setting range when it exceeds the
setting range.

2nd Electronic Gear Switching

Switch between electronic gear ratio numerator 1 (Pn201) and electronic gear ratio numerator 2
(Pn203) according to the external/P-CON signal. The switching sequence is determined by the
setting of Pn002.0. This function is enabled by user parameter Pn001.3.

Related Parameters

Type

Signal Connector
Name Pin Number

Signal State Meaning

Input | /P-CON CN1-15

ON (low level) Switch to the 2" electronic gear

OFF (high level) Switch to the 1t electronic gear

Default| When
Number [ Name Range Unit
amber | am ne " Enabled
s 4t .
Pn201 16-bit 1% electronic gear numerator 110100000 | — ] After
restart
Pn202 16-bit electronic gear denominator 110100000 | — ] After
restart
hir ond .
Pn203 16-bit 2" electronic gear numerator 110100000 | — ] After
restart

Setting Steps

Set the electronic gear ratio as per the steps and instructions described in the table below.

Step

Operation

Description

Check machine specifications.

Checkthe deceleration ratio, ball screw pitch and pulley
diameter.

Check the number of encoder
pulses.

Check the number of encoder pulses for the Servo motor
used.

Determine the reference unit used.

Determine the reference unit from the host controller,
considering the machine specifications and positioning
accuracy.

Calculate the travel distance per
load shaft revolution.

Calculate the number of reference units necessaryto turn
the load shaft one revolution based on the previously
determined reference units.

Calculate the electronic gear ratio.

Use the electronic gear ratio equation to calculate the ratio
(B/A).

Set parameters.

Set parameters using the calculated values.
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Setting Examples

Machine Structure
Disc Table Belt and Pulley
Bau SCreW Reference unit: 0.1 Reference unit : 0.0Tmm
Step Operation f::::::unit 1 0.001mm Load shaft
1’
17-bit encoder Ball screw pitch : 6mm Decelerationratio: Pulley diameter: ,
Decelerationratio: 3: 1 1 F100mm
Load shaft
Check e Ball itch:6 ® Rotationangle ® Pulley diameter: 100 mm
1 machine a screvv. pite ) mm per revolution: (pulley circumference: 314mm)
specification | ® Decelerationratio: 1/1 360° ® Deceleration ratio: 2/1
S ® Deceleration ratio: 3/1
2 Encoder 17-bit: 32768P/R 17-bit: 32768P/R 17-bit: 32768P/R
Determine 1 reference unit: 0.001mm )
3 the reference (1 1 reference unit: 0.1° 1 reference unit: 0.01mm
unit used
pm)
Calculate the
4 travel 6mm/0.001mm=6000 360°/0.1°=3600 314mm/0.01mm=31400
distance per
load shaft
revolution
Calculatethe | B 32768x4 1 B 32768x4 3 B 32768x4 2
i - = X _ —_= X _ —_= X _—
5 electronic a 6000 1 a 3600 1 A~ 31400 1
gear ratio
5 Set parameters| Pn201 =131072 Pn201=393216 Pn201=262144
Pn202 =6000 Pn202 = 3600 Pn202 =31400
. Final result Pn201=32768 Pn201=32768 Pn201=32768
Pn202 = 1500 Pn202 =300 Pn202 = 3925

NOTE

Reduce the fraction (both numerator and denominator) if the calculated result will not be within the
setting range.

Forexample, reduce the above numerators and denominators by four or other numbers to obtain the
final results in step 7 and complete the settings.

Electronic Gear Ratio Equation
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Reference
plus

Al(mm [/ P)

> |

Position Speed

Motor

\

-
n

Pitch = P(mm / rev)

loop loop

PF/re)v

D

Where: Al is the reference unit; P_G is the encoder pulse; P is the pitch of the ball screw; m/n is the
reduction ratio.

nxP B

At A

X—=4XP;Xxm= — =
A

B 4 X P;xmXxAf

Set A and B with the following parameters Pn202 and Pn201.
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5.10.4 Smoothing

The smoothingfilters the reference pulse input to make the travel of the servomotor smoother. This
function is more effective in the following cases.

e When the host controller outputs a reference that cannot perform
acceleration/deceleration processing.

e Whenthe reference pulse frequency is too low.

Pn201

e Whenthe conversion of position reference is 5200
n.

large (

= 10)

[Note] This setting has no effect on the travel distance (reference pulse number).

Set the position reference filtering method using Pn205 (position reference filter form selection).

When
Numbe Name Settin Meanin
umber ng ne Enabled
Position 0 [Factory Setting] Primary filtering to position
PN205 Rfaference reference After
Filter Form . . restart
. Secondaryfiltering to position
Selection 1
reference

Then set the filter time of the position reference using Pn204 (position reference filter time constant).

. Wh
Number [ Name Range Unit Default en
Enabled
pn20a | DositionReferencefFilterTime 0t032767 | 0.1ms | 0 Immediately
Constant
The figure below shows the 1st order filtering for position reference:
Reference pulse
frequency
—— Before filtering
——  After filtering
Time
-+ «Pn204 Pn204—» <
@ After changing this parameter, the changed parameter will be effective after user

will re-input the position reference next time and input the position error clear
IMPORTANT

5.10.5 Positioning Completion (/COIN) Signal

This signalindicates that servomotor movement has been completed during position control. Use
the signal to confirm that positioning has been completed at the host controller.

Type Signal C.onnector Signal State Meaning
Name Pin Number
ON (low level) Positioning has been completed.
Output| /COIN CN1-11,12
OFF (high level) Positioning is not completed.

[Note] CN1-11, 12 output the VCMP (speed coincidence) signals during speed control.

This output signal can be allocated to an output terminal with parameter Pn511. Refer to 5.7.2 Output Signal
Allocation.
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The positioning completion (COIN) signal is output when the difference (position error pulse)
between the number of reference pulses output by the host controller and the travel distance of the

servomotor is less than the value set in tPn500, and the stabilization time is more than the value of
Pn520 (position completion time).

When Enabled
Number Name Range Unit Default
Pn500 Positioning Error 0 to 5000 pum 10 Immediately
Pn520 Position Completion Time 0 to 60000 0.1ms 500 Immediately
— Pn500
Position
deviation
A
Pn520 r
‘ Time
COIN

5.10.6 Reference Pulse Inhibit Function (INHIBIT)

Thisfunction stops (inhibits) the servo drive from counting input pulses during position control. When
this function is active, the servo drive enters a state where it cannot receive reference pulse input.

When this function is used, it is necessary to set Pn005.1=B.

. . When
Parameter Setting Meaning Enabled
Control mode selection: position control (pulse train reference) After
Pn005.1 B " .
© Position control (pulse inhibit) restart
Drive
Pn005.1
Pn005.1=1
Reference pulse‘
_‘ Pn005.1=B F Deviation
counter
P-CON |
T/ o ' = —Feedback pulse
Inhibit (INHIBIT) is switched via/P-CON signal:
OFF
/PCON ON ON
- t1,t2 0.5ms —

Reference

pulse

Signal Connector Pin . X
Type Name Number Signal State Meaning
ON (low level) Stop reference pulses counting
Input | /P-CON CN1-15
OFF (high level) Startreference pulse count
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5.11 Torque Control

This mode inputs a torque reference in the form of an analog voltage reference to the servo drive,
and controls the operation of the servomotor using a torque proportional to the input voltage. This
control mode needs to be selected via Pn005.1 and Pn409.

When
P t Setti M i
arameter etting eaning Enabled
Pn005.1 2 Control mode selection: torque control After restart

PN409 0 Use of external analog quantity voltage reference requires Immediately

the external signal connection

5.11.1 Basic Settings of Torque Control

Specification of Torque Reference Signal Input

To apply torque control to the servomotor with a torque proportional to the input voltage, it is
necessary to set the torque reference input signal.

Type | Signal Name Connector Pin Number Meaning
Input TREFY CN1-26 Torque Reference Input
TREF- CN1-27 Signal

[Note] Max input voltage: DC+10V.

When performing position control by a host controller such as a programmable controller,
connectit to the analog reference output terminal of the host controller.

Host controller UMD- Drive

D/A o

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

Setting Torque Reference Input Gain

Pn400 is used to set the analog voltage value of the torque reference (TREF) that operates the
servomotor at the rated speed.

Number | Name Range Unit Default g
Enabled
Pn400 Torque Reference Gain 10 to 100 0.1V/100% | 33 Immediately
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Output torque (%) Factory setting of Pn400

A
300 \/
200
Rated torque
100
8 5 1 »Torque reference
3 5 10 voltage (V)
l— >
-100 Setting range is
1Vto 10V
-200
/
-300
Input range is -10V to +10V
Torgue Reference Input Example
When Pn400=230:
Torque Reference Travel
. . Torque
Input Direction
+3V Forward Rated torque
+1V Forward 1/3 rated torque
-1.5V Reverse 1/2 rated torque

5.11.2 Adjustment of Torque Reference Offset

When using torque control, the servomotor may rotate slowly even when OV (reference speed is 0 or
stop) is specified as the analog reference voltage. This occurs when there’s slight offset for internal
reference of servo drive. Such slight offset is called “Offset”. When the servo motor is moving at a
low speed, it is necessary to use the offset adjustment function to eliminate the offset.

Input torque

b4

offset

+ Torque
reference

Auto Adjustment of the Torque Reference Offset

The auto adjustment of torque reference offset automatically measures the offset and adjusts the
torque reference voltage automatically.
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NOTE

® The measured offset will be saved in the servo drive.

e The offsetis nota parameter, so it will not be reset even if the parameter factory value (Fn001) is
restored.

The following provides the operating steps for auto adjustment of the torque reference offset.
Step 1 Make sure that the servo drive is in the servo OFF state.

Step 2 Inputthe OV reference voltage from the host controller or external circuit.

—OV reference —| i )

Host Drive —
controller Slight
movement

Servo OFF

Step 3 Pressthe [M] key to select the utility function mode.

Step 4 Pressthe [A]or[V¥]keyto select the utility function number Fn003.

Step 5 Press[<d]keyand the operating panelis displayed as follows.

Step 6 Pressthe [M] key, and the reference offset will be automatically adjusted.

2 seconds later

Step 7 Pressthe [ 4] key to return to the utility function mode display Fn003.

-—-End

Manual Adjustment of the Torque Reference Offset

The manual adjustment of torque reference offset directly inputs the torque reference
offset for adjustment. Manual adjustment is used in the following cases.

e Ifaposition loop is formed with the host controller and the error is zeroed when servo lock is stopped.
e Todeliberately setthe offset to some value.

e Use this mode to check the offset data that was set in the auto adjustment mode of the torque
reference offset.

The following provides the operating steps for manual adjustment of the torque reference offset.
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Step 1 Input the OV reference voltage from the host controller or external circuit.

—OV reference  —pi i :

Drive —
Slight movement

Host
controller

Servo OFF

Step 2 Press the [M] key on the operating panel to select the utility function mode.

Step 3 Pressthe [A]or[V¥]keyto select the utility function number Fn004.

Step 4 Press[d]keyand the operating panelis displayed as follows.

Step 5 Turnonthe S-ON signal to make the servo drive enter the servo ON state.

Step 6 Press and hold the [M] key for 1 sec or longer, the operation panel will display the current torque
reference offset.

Step 7 Pressthe [A]or[V¥]keyto adjustthe offset manually.

[Note] The adjustment range of the offset is -1024 to 1024.

Step 8 Press and hold the [ €] for 1 sec and return to the display of manual adjustment.

Step 9 Pressthe [4]key to return to the function number display Fn004.

--—-End
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5.11.3 Setting Torque Reference Input Filter

Itis possible to apply a 1°*-order delay filter to the analog torque reference (VREF) input via Pn105
(torque reference filter time constant), to smooth the torque reference.

This parameter is generally not set. If the set value is too large, the responsiveness may be reduced. Itis
recommended to set while confirming the responsiveness.

Number [ Name Range Unit Default When Enabled
Pn10s | 1oraueReferencefilter | 5500 0.01ms | 50 Immediately
Time Constant
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5.11.4 Speed Limit During Torque Control

The speed limit during torque controlis a function used to limit the speed of the servomotor to
protect the machine.

For torque control, the servomotor is controlled to output the specified torque, but the motor
speed is not controlled. Therefore, if a reference torque is input that is larger than the machine
torque, the speed of the servomotor may increase greatly. If that may occur, use this function to
limit the speed.

With No Speed Limit

With a Speed Limit

speed

Speed

Time

Danger of damage due to Speed

/ hazardous speed.

Limited
speed

/ Safe operation with speed limit.

Time

[Note] The actual limit of motor speed depends on the load conditions on the motor.

Selection of Speed Limit Detection

Select the speed limit way using Pn001.

Parameter | Setting Meaning When
Enabled
0 Use the set value of Pn408 as the speed limit value.
Pn001.1 The smaller of the speed value corresponding to the After
1 Vref input analog voltage, and the Pn408 settingvalueis | festart
used as the speed limit value.

Internal Speed Limit Function

When Pn001.1=0, the internal speed limit function is selected.

In this case, user needs to set Pn408 as the limit value of the maximum motor speed. If the set
value of Pn408 exceeds the maximum motor speed, the speed limit value is the maximum speed of

the motor.
Number [ Name Range Unit Default When
Enabled
pnaog | SPeedLimitDuringTorque 0 to 6000 mpm | 1500 | Immediately
Control

External Speed Limit Function

When Pn001.1=1, the external speed limit function is selected. User can limit the speed via the
VREF input signal and the set value of Pn408.

Type

Meaning

Input

Signal Name Connector Pin Number
VREF+ CN1-1
VREF- CN1-2

Speed reference input signal

[Note] The max. input voltage: DC+10V.
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Number [ Name Range Unit Default | When Enabled

Speed Limit During Torque

Pn408
: Control

0to 6000 | rpm 1500 Immediately

Intorque control, the motor speed limit value is controlled by analog reference:
e When Pn001.1=1, the smaller of the speed limit input from VREF and the set value of Pn408 is valid.
e Thevoltage value input as the limit value depends on the set value of Pn400, not the polarity.

5.11.5 Internal Torque Contact Control

The internal torque contact control is a method to control the operation of the servo motor by the
torque reference generated inside the servo drive. This control mode is selected using Pn005.1 and

Pn409.
When
Parameter | Settin Meanin
g g Enabled
Pn005.1 2 Control mode selection: torque control After restart
Pn409 1 Use of mtgrnaltorque cgntact reference does not require Immediately
external signal connection

Setting Internal Torque Reference

To select atorque contactreference value, user needs to allocate TORQ_JD1 and TORQ_JD2.

Type | Signal Name Connector Pin Number Meaning

TORQ_JD1 Internal torque contact 1
Input Allocation via Pn509 or Pn510

TORQ_JD2 Internal torque contact 2

The different states of TORQ_JD1 and TORQ_JD2 can be switched to select the corresponding
torque contact parameters.

TORQ_JD1 TORQ_JD2 Torque Reference Parameter

0 0 Pn410 (torque contact 1)

1 0 Pn411 (torque contact 2)

0 1 Pn412 (torque contact 3)

1 1 Pn413 (torque contact 4)
Number | Name Range Unit Default \I;\:gf)rl]ed
Pn410 Torque Contact 1 -400to 400 % 0 Immediately
Pn411 Torque Contact 2 -400 to 400 % 0 Immediately
Pn412 Torque Contact 3 -400to 400 % 0 Immediately
Pn413 Torque Contact4 -400 to 400 % 0 Immediately
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Setting Internal Torque Reference Limit

User needs to allocate TORQ_SPEED_LIMIT1 and TORQ_SPEED_LIMIT2 when using the torque
reference limit, so as to select the required speed limit.

Type

Signal Name

Connector Pin Number

Meaning

Input

TORQ_SPEED_LIMIT1

Allocationvia Pn509 or

TORQ_SPEED_LIMIT2

Pn510

Internal torque reference limit 1

Internal torque reference limit 2

The different states of TORQ_SPEED_LIMIT1 and TORQ_SPEED_LIMIT2 can be switched to select
the corresponding torque contact parameters.

TORQ_SPEED_LIMITT TORQ_SPEED_LIMIT2 Torque Reference
Parameter

0 0 Pn316 (speed limit 1)

1 0 Pn317 (speed limit 2)

0 1 Pn318 (speed limit 3)

1 1 Pn319 (speed limit 4)

Number | Name Range Unit | Default \é\:;i?ed

Pn316 Speed Limit 1 -6000 to 6000 rom 100 Immediately

Pn317 Speed Limit 2 -6000 to 6000 rpm 200 Immediately

Pn318 Speed Limit 3 -6000 to 6000 rpm 300 Immediately

Pn319 Speed Limit4 -6000 to 6000 rpm -100 Immediately

5.12 Internally Set Speed Control

It is a function that allows to set up to 7 motor speeds in the internal parameters of the servo drive
and selects the speed and moving direction from them through external input signals for speed
control and operation. Since it is controlled by the internal parameters of the servo drive, a speed
generator and pulse generator are not required to be installed externally.

Input
contacts

/PCL

/NCL

CN1 Inner speed parameters

/P-CON

Rotation direction
Pn316

s

s

Pn317
Pn318

Pn319
a2 || Pn320
Pn321
1 Pn322

Zero reference

Motor

B0

Speed
reference
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5.12.1 Basic Settings of Internally Set Speed Control

Setting Input Signal

The input signals for switching the operating speed are listed in the table below.

Signal Connector .
Type . Meaning

Name Pin Number

P-CON CN1-15 Switch the moving direction of the servo motor.
Input | PCL CN1-41 Select the internally set speed.

NCL CN1-42 Select the internally set speed.

Selection of Internally Set Speed Control

Use Pn005.1 to select the torque control:

When

Parameter | Setting | Meaning Enabled

Control mode selection: speed control (contact reference) | After

Pn005.1 3
© speed control (zero reference) restart

5.12.2 Speed Setting of Internally Set Speed

Number [ Name Range Unit Default When Enabled
Pn316 Internally Set Speed 1 -6000 to 6000 | rpm 100 Immediately
Pn317 Internally Set Speed 2 -6000to 6000 | rpm 200 Immediately
Pn318 Internally Set Speed 3 -6000to 6000 | rpm 300 Immediately
Pn319 Internally Set Speed 4 -6000 to 6000 | rpm -100 Immediately
Pn320 Internally Set Speed 5 -6000to 6000 | rpm -200 Immediately
Pn321 Internally Set Speed 6 -6000to 6000 | rpm -300 Immediately
Pn322 Internally Set Speed 7 -6000 to 6000 | rpm 500 Immediately

5.12.3 Switching Internally Set Speed by Input Signal

Use ON/OFF combinations of the following input signals to select the internally set speeds.

Signal Motor
Travel Operating Speed
/P-CON /PCL /NCL Direction
OFF OFF Switch to speed control (zero reference).
OFF OFF ON Forward Run atinternally set speed 1 as set by
Pn316.
ON OFF Run atinternally set speed 2 as set by
Pn317.
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Signal Motor
Travel Operating Speed
/P-CON /PCL /NCL Direction
ON ON Run atinternally set speed 3 as set by
Pn318.
OFF OFF Run atinternally set speed 4 as set by
Pn319.
ON OFF ON Reverse Run atinternally set speed 5 as set by
Pn320.
ON OFF Run atinternally set speed 6 as set by
Pn321.
ON ON Run atinternally set speed 7 as set by
Pn322.

5.12.4 Running Example of Internally Set Speed Control

Figure below shows an example of operation during internally set speed control. This example is the
operation method when internally set speed control and soft start are used in combination. Using
the soft start function would reduce the impact of speed switching.

Motor speed

erspeed7 —

erspeed 3 The acceleration/deceleration rates
are set in Pn306 and Pn307.

erspeed 2

erspeed 1

Stop \

erspeed 4

erspeed 5

er speed 6

OFF ON OFF ON

/PCL

OFF ON OFF ON OFF ON OFF ON

/NCL

OFF ON

/P-CON
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5.13 PCP Control

This function uses the 32 program contacts (PCP[0] to PCP[31]) preset in the drive for purpose of
position control and PJOG operation.

When PCP control is selected, the drive will be controlled by the internal pulse generator to generate
reference pulses based on the settings of the related parameters. In this case, the signal input from
an external linear drive is not required.

5.13.1 PCP Control Selection

Select PCP control by setting Pn005.1=C.

Parameter | Setting | Meaning When Enabled

Control mode selection: position control (contact

Pn005.1 C
reference)

After restart

5.13.2 Parameter Setting of PCP Control

Parameter Setting of Contact

Servo drive allows to set a total of 32 point references (PCP[0] to PCP[31]). Each contact reference
includes pulse reference, speed, attribute, acceleration/deceleration and delay.
Delay

Position contact Pulse reference  Speed Attribute Acceleration Deceleration
parameter

PCP[0] —p PnAOO PnA32 PnA64 PnBOO PnB32 PnB64
PCP[1] — PnAO1 PnA33 PnA65 PnB0O1 PnB33 PnB65
PCP[2] —p PnAO2 PnA34 PnA66 PnB02 PnB34 PnB66

PCP[31] —> | PnA31 | PnA63 | PnAS5 ‘ | PnB31 | PnB63 | PnB95 ‘

The pulse reference defines the number of pulses of the contact, the speed defines the running speed
ofthe contact, the attributes defines the motion attribute of contact, the acceleration and jerk define
the acceleration/deceleration of the contact, and the delay defines the delay time after the contact
reference is sent.

Use Pn014.1to set the IO trigger mode.

When
Parameter | Settin Meanin
g g Enabled
Edge trigger mode:
0 Contactis triggered at the falling edge of the /PCON
signal, and the servo then reads the contact number
Pn014.1 Level trigger mode: After
restart
1 ® Control PCP when the /PCON signalisin low level, and
the servo reads the contact number.
® Operate PJOG when /PCON is in high level.
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LT nore
Following shall be noted when setting Pn014.1=1.

® Only absolute command (ABS) is supported. When setting the contact as a relative command (REL)
orincremental command (INC), the contact will not be executed.

e Automatic loading of the next contact is not supported.

o When/PCON: s pulled high duringthe contactoperation, you need to waitforthe end of the contact
operation before starting PJOG operation.

The attributes in each contact reference are set by the corresponding contact reference with
the same meaning. For example, the setting of the attribute parameter PnA64 of PCP[0] is
described as follows.

Parameter | Meaning

CMD: Position Control Reference Mode
0: Absolute Command (ABS): The target position is the value of t position command.

1: Relative Command (REL): The target position is the motor’s current position
plus the value of the position command.

2: Incremental Command (INC): The target position is the target position of
previous position command plus the value of current position command.

Motor position Target Position

Absolute reference | ‘ 1 ‘ ‘ ‘ ‘ ‘

(ABS) 5000
1000 2000 3000 4000 5000 6000 7000 8000

\j

PnA64.0
Motor position
Relative Reference | ‘ 1 ‘ ‘ ‘ ‘ ‘ [
(REL) 5000 o
0 1000 2000 3000 4000 5000 6000 7000 8000
potr e ety s
Increment Reference (INC) | ‘ l‘ ‘ ‘ ‘ ‘ L>
5000
0 1000 2000 3000 4000 5000 6000 7000 8000
PnA64.1 INS: The current position contactis interrupted when this contact s triggered.
PnAG4.2 FLOW: Allow the next command to be loaded after the current node is executed.
) The next command is the contact triggered when current node is running.
PnAG4.3 AUTO: Execution by order. After this contact program is completed, the next

contact will be executed in order.
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INS

FLOW

AUT

Interpretation

With the highest
priority.

When the attribute of
the currently
triggered contact is
of interrupt, it
updates the target
position by
interrupting the
previous contact
directly.

INS:1

Immedately

Priority inferior to
Interrupt.

When the attribute of
the currently
triggered contact can
be accessed, a new
contact is allowed to
access upon the
execution of this
contact and after the
delay command is
ended.

If there is no new
mnsertion, it is judged
whether to load the
next automatically.

INS:0

FLOW: 1

/oA

v

overlap
is
required
if no
contact

With the lowest
priority.

When there’s no
contact that needs to
be overlapped for
current contact, and
is not interrupted, the
next contact is
executed by order.

If a new interruptible
contact is triggered
when this contact is
running, it will be
interrupted.

If a new non-
interrupted contact is
triggered while the
contact is running,
the new triggered
contact is then
discarded.

FLOW:0
AUTO:1

4

FLOW:1, no
node wait
AUTO:1

=/l
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INS | FLOW | AUT | Interpretation Diagram
Waiting for the tr
a
FLOW: 0
. When current AUTOD
contact is running,
no new contact other 4 e N
than Interrupt is
. v accepted. It then FLOW: 1, no
judges whether the node wait
. AUTO:0
v new contact is —
’ triggered until the
overlap
. current contact v
15 . .
. running is ended.
required N
if no 4
contact

5.13.3 Contact Command Model

Position Command

Document Version: V1.01 (Sept. 2024)

The acceleration/deceleration are trapezoidal according to the given position and the
acceleration/deceleration planning path and can be set separately.

Speed
A

Target
speed

Target
position

’4— Delay —>‘ >

Acceleration

Deceleration

Time

The position planning during Interrupt is to plan the position reference on the basis of the original
reference speed.

Speed A
Target
speed
Target
position
Initial
speed

The initial speed is in the same direction with the planned position

Acceleration

Deceleration

2024 Unitronics All Rights Reserved
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e Theinitial speed isthe direction opposite to the planned position

Speed

Target
speed

Initial
speed

PJOG Command

A

Target
position

Delay —»
-

Acceleration

Deceleration

Time

Itis valid under PCP contact control. PJOG can only be performed after the contact operation is

ended. At the same time, the contact cannot be triggered during PJOG operation.

PJOG curve is a trapezoidal, Pn305 is for the speed, Pn306 is for the acceleration, and Pn307 is for
the deceleration.

Halt Command

This function allows to stop running through the external input signal STOP.

Itis valid under PCP contact control. It can stop operation through the 10 port during PJOG and PCP
contact operation.

Input STOP signal (active at low level) to stop the current motion state, decelerate the speed to zero
as per the deceleration set by Pn719. All control states are cleared after stopping, and cannot be
restored to the original motion state. They shall be triggered again.

Number [ Name Range Unit Default When
Enabled
Time required for trapezoidal Immediately
Pn324 deceleration at 1000rpmunder | 0to 10000 ms 100
indexing function

5.13.4 Contact Trigger

The contact uses digital 10 port trigger mode, by which users can trigger using the commands of
POSO0, POS1, POS2, POS3, POS4 and PCON.

The relationships are as defined as follows:
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10 trigger mode Contact attribute Trigger signal
(/PCON active low)
Edge Absolute /PCONv
command (ABS)
Relative command | /PCONv
(REL)
Relative command | /PCONWV
(REL)
PJOG /PJOG+ or /PJOG- active when no
contactis in operation
Level Absolute /PCON active
command (ABS)
Relative command | Not triggered
(REL)
Relative command | Not triggered
(REL)
PJOG /PCON inactive, /PJOG+ or /PJOG-
active
The corresponding IO relationships for each contact number are as listed below:
Position POS4 | POS3 | POS2 | POS1 | POSO | Triggered Signal
Command
PCP[0] 0 0 0 0 0 /PCONvV
PCP[1] 0 0 0 0 1 /PCONvV
PCP[2] /PCONVY or /PCON active
PCP[30] 1 1 1 1 0 /PCONVY or /PCON active
PCP[31] 1 1 1 1 1 /PCONVY or /PCON active

* PCP[0] is available by setting parameter Pn014.2=1; Contact 0 is not executed

5.13.5 Software Limits

Compare the current motor running position of the Un009 with the position limit. It stops running if
out of limits, and the servo enters the warning state, the servo is still under excitation status, the
panel display shows A.XX in flashing status.

In case of a soft limit, there is ho need to manually clear the warning but set the reverse motion

command to exit the limit state.

Relevant alarm codes:
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Alarm Name &
code specification
A D7 Soft Limit,
Forward
ADS Soft Limit,
Reverse
Re- power
Parameter Name & Unit | Setting ran Factory on
aramete specification etting range default
Pn015 Soft limit enable | - 0x0000~0x0001 0 Required
Pn325 Soft limit P -2,000,000,000~2,000,000,000 | 2,000,000,000 | %
position 1 required
Pn326 Soft limit P | -2,000,000,000~2,000,000,000 | -2,000,000,000 | "
position 2 required

When Pn015.0 =0, the soft limit function is not enabled

When Pn015.0 = 0, the soft limit function is enabled and warning A.D7 occurs if the current position
UnO009 is greater than the range of Pn325~Pn326. Warning A.D8 occurs if the current position Un009
is less than the range of Pn325~ Pn326.

When Pn325 < Pn326, the two values are exchanged and the limit range is Pn326~Pn325.

5.13.6 Partial In-place Output
The Contacts 1 to 7 in-place outputs can be individually monitored The Pn511
outputs can be configured as follows:
[A]JREMOTEO\PCP_COINO
[BIREMOTE1\PCP_COIN1

[CIREMOTE2\PCP_COIN2
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Contact No. | PCP_COINO| PCP_COIN1| PCP_COIN2| In-place information
XX 0 0 0 Contacts 1to 7 notin
place
PCP[1] 0 0 1 Contact 1 in place
PCP[2] 0 1 0 Contact 2 in place
PCP[3] 0 1 1 Contact 3 in place
PCP[4] 1 0 0 Contact 4 in place
PCP[5] 1 0 1 Contact 5 in place
PCP[6] 1 1 0 Contact 6 in place
PCP[7] 1 1 1 Contact 7 in place

5.13.7 When Overtravel Occurs

During contact operation: When an overtravel occurs, the contact will enter the limit state and exit
the contact operation. Un024 is displayed as the current given position.

e [fstopping by P-OT, exit the POT by giving a reverse position. The reverse position must be
smaller than the current given one.

e |f stopping by N-OT, exit NOT by giving a positive position. The positive position must be
greater than the current given one.

When PJOG is running:
e PJOG+ canreverse as PJOG- when it stops by encountering P-OT.

¢ PJOG-canreverse as PJOG- when it stops by encountering N-OT.

5.13.8 Display

Un024 (PCP target position)

e Under non-contact operation state, STOP, PJOG and Servo-off are displayed as the given
motor position.

e Under contact operation state, itis displayed as the current target position of PCP.

5.14 Selection of Control Mode Combinations

The servo drive can combine the two control modes and switch between them. The control
mode combinations can be selected by setting "4" to "B" in Pn005.1.

Wh
Parameter | Setting | Control Mode Combinations en
Enabled
4 Speed control (contact reference) <> speed control (analog
reference)
Pn005.1 5 Speed control (contact reference) € position control After
(pulse train reference) restart
6 Speed control (contactreference) € torque control
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(pulse prohibited)

Wh
Parameter | Setting | Control Mode Combinations en

Enabled

7 Position control (pulse train reference) € speed control

(analog reference)

8 Position control (pulse train reference) © torque control

9 Torque control € Speed control (analog reference)

A Speed control (analog reference) € zero clamp control

B Position control (pulse train reference) ¢ Position control

When Pn005.1=4,5and 6

Switch the control mode by using /P-CON, /PCLand /NCL signals.

Signal Running Speed Motor Traveling
Direction
/P-CON /PCL /NCL | Pn005.1=4 Pn005.1=5 Pn005.1=6
OFF | OFF | Speed Control | " 08t Torque
n Contro
Control L
OFF OFF ON Run atinternally set speed 1 as set by Pn316. | Forward
ON OFF Run atinternally set speed 2 as set by Pn317.
ON ON Run atinternally set speed 3 as set by Pn318.
OFF OFF Run atinternally set speed 4 as set by Pn319.
OFF ON Run atinternally set speed 5 as set by Pn320.
ON Reverse
ON OFF Run atinternally set speed 6 as set by Pn321.
ON ON Run atinternally set speed 7 as set by Pn322.
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[Example] The running example of Pn005.1 =5 [Speed control (contact reference) < Position
control (pulse train reference)] is detailed as follows.

speed 3

Motor Speed Inner

Inner speed 2 —

Inner speed 1 |—

Stop
)
2(
/COIN
Reference pulse
»t‘<
/PCL OFF ON OFF
/NCL OFF ON OFF ON OFF ON
Reference aond 1P poed 2 P qpong 3 P [ Pulse - e
Inner
(] Inner speed control ~ ——— »<4—Position control —» speed
control
NOTE

\ / Decelerating for stopping

The value of t is not affected by the use of the soft boot feature. Reads of /PCL
and/NCL can result in a maximum delay of 2ms.

The switch of the speed control (contact command)

position control (pulse

column command) switches to position control after the motor deceleration has
stopped during the deceleration time set by Pn307.

When Pn005.1=7, 8 and 9

Switch control mode using /P-CON.

Signal Pin .
T tt A= A= =
ype Name Number Setting Pn005.1=7 Pn005.1=8 Pn005.1=9
ON Speed Torque Speed
control control control
Input /P-CON CN1-15
OFF Position Position Torque
control control control
When Pn005.1=A and B
Switch control modes using /P-CON.
Signal Pin .
Type Settin Pn005.1=A Pn005.1=B
o Name Number g : :
ON Speed control with Position control with
Input | /P-CON CN1-15 zero clamp function reference pulse prohibition
OFF speed control Position control
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5.15 Torque Limit

The servo drive provides the following three methods for limiting output torque to protect the machine.

Limit Method Outline

Internal Torque Limits Torque limiting through the parameters.

The torque is limited with an input signal from the host

External Torque Limits .
station.

Torque limit of analog
reference

NOTE

If you set a value that exceeds the maximum torque of the Motor, the torque will be limited to the
maximum torque of the Motor.

Torque limiting by analog reference

5.15.1 Internal Torque Limits

This function limits the maximum output torque through parameters Pn401 and Pn402.

When
Parameter | Name Range Unit Default
E Enabled
Pn401 Forward Internal Torque Limit 0to 350 % 300 Immediately
Pn402 Reverse Internal Torque Limit 0to 350 % 300 Immediately

[Note] The setting unit is the percentage relative to the motor’s rated torque.

Figure below shows a comparison of waveform curves with internal torque and without torque limit:

Internal Torque Internal Torque
Limits disabled Limits enabled
A Max. torque A Limited torque
r—z Speed Speed
Pn401
tV tV
Pn402

[ Note:] Ifthe setting of Pn401 or Pn402 is too low, the torque may be insufficient for acceleration
or deceleration of the Motor.

5.15.2 External Torque Limits

This function limits the torque through the input signal of the upper controller when the torque to
be limited at specific times during machine operation. It can be used to push to stop the action or
to hold operations for robot workpieces.

Input Signal

The input signals to enable the external torque limits are listed in table below.
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e Signal Connector Signal s
Name Pin Number State
ON Turn ON the forward external torque limit.
[Limit value: Pn403]
Input | /P-CL CN1-41
OFF Turn OFF the forward external torque
limit. [Limit value: Pn401]
ON Turn ON the reverse external torque limit.
[Limit value: Pn404]
Input | /NCL CN1-42
OFF Turn OFF the reverse external torque limit.
[Limit value: Pn402]

Related Parameters

The related parameters of external torque limit are as follows.

. When
Parameter | Name Range Unit Default Enabled
Pn401 Forward Internal Torque Limit 0 to 400 % 350 Immediately
Pn402 Reverse Internal Torque Limit 0 to 400 % 350 Immediately
Pn403 Forward External Torque Limit 0to 400 % 100 Immediately
Pn404 Reverse External Torque Limit 0to 400 % 100 Immediately

[Note] The setting unit is the percentage relative to the motor’s rated torque.
If the setting values of Pn401, Pn402, Pn403 and Pn404 are too low, the torque may be insufficient for motor
acceleration/deceleration.

Changes in the Output Torque for External Torque Limits

In the following figure, when setting Pn001.0=0 (under the forward reference, the incremental
encoder is used in the positive counting direction), it indicates to set the internal torque limit as
300% of output torque (Pn401 and Pn402 are both 300%).

/PCL /NCL Diagram
A
Pn402
Torque \,_]
OFF[H 0 ‘
FF[H Level »
Level] OFF[H Level] 7
Speed
Pn401
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/PCL /NCL Diagram
A
Pn404
Torque \
OFF [H 0 .
Level] ON L Level]
Speed
Pn401
A
Pn402

Torque
0 N
ON[L Level] OFF [H Level] /

Speed

\j

Pn403

Pn404

Torque
0 4

\j

ON [L Level] ON [L Level]

Speed

Pn403

5.15.3 Torque Limiting Using an Analog Reference

This function uses TREF (CN1-26, -27) as analog reference input terminal to limit the torque
arbitrarily.

This limit method can only be used in speed control or position control but be invalid in torque control.

Parameter | Setting | Meaning i
Enabled
Pn001.2 1 Use the TREF terminal as the input terminal of external After
’ torque limit. restart

Figure below is the block diagram under speed control.
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Pn105

Pn400

IREG Torque Filtering

———»

Torque limit ———

reference gain time

Pn300

Pn401
Forward Torque Limit

Pn102

Speed VREF Speed Speed loop Torque
. - I> : —
f
reference reference gain Pn103 galn reference
Speed Loop
Integral
Time Constant
Pn402
Speed Reverse Torque Limit
feedback
[Note] There is no issue with input voltage polarity of the analog voltage reference for torque limiting. The
absolute values of both + and - voltages are input, and a torque limit value corresponding to that absolute
value is applied in the forward or reverse direction.
Input Signal
The input signals when the torque limiting using an analog reference is made are as follows.
Signal Connector .
Type g . Meaning
Name Pin Number
TREF+ CN1-26
Input Input signal of torque reference
TREF- CN1-27

Related Parameters

The parameters related to the torque limiting using an analog reference are as follows.

Number [ Name Range Unit Default When
Enabled
Pn401 Forward Internal Torque Limit 0to400 | % 350 Immediately
Pn402 Reverse Internal Torque Limit 0to400 | % 300 Immediately
Pn400 Analog Torque Reference Gain 10to 100 | 0.1V/100% | 33 Immediately
PN105 Torque Reference Filter Time 0102500 | 0.01ms 50 Immediately
Constant

5.15.4 Torque Limit Confirmation Signals

Output signal indicating the status of motor output torque limit is shown below.

Tvpe Signal Connector Output Meanin
v Name Pin Number State g
Allocated ON Motor output torque is being limited.
Input | /CLT P
by Pn511 OFF Output torque is not being limited.

For ways to allocate output signals, see 5.7.2 Output Signal Allocation.
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5.16 Homing

5.16.1 Function Overview

The Storing Origin function is available after homing.
User can choose whether to home directly after power-up.
Users may choose whether to continue homing after a limit or to enter a limit state.

Multiple homing modes are supported.

Storing Origin:
Clear origin data when Pn689.2 = 0.

When Pn689.2 = 1, the Storing Origin is performed after homing is completed, which stores the
current single-turn position and the multi-turn position information that can be viewed via Un035
and Un036 respectively. (The origin is stored in parameters Pn694 and Pn695, and will not be
displayed). When powering up again, there is no need to perform the homing operation again.
The current position of the motor (absolute position with respect to the origin position) can be
updated by calculating from the current multi-turn position and single-turn position of the motor
as well as the stored position information, and homing done signal is then output. The current
position can be viewed via Un009.

Warning A.D9 occurs if the Storing Origin function is switched on and succeeded or the origin stored
is lost due to no homing operation.

Homing parameters:

User parameters | Meaning

Pn689 b.O1 0: Switch off the Homing function
OA

1: Enable the Homing function, which can be triggered by the rising edge of the SHOM
signal or be automatically homed after powering up.

b.OOCIB | 0: The first time Servo-on takes effect, no automatic homing is performed and a SHOM
O signalis required to trigger the homing operation.

1: The first time Servo-on takes effect, the automatic homing is performed without the
need for a SHOM signal trigger.

b.OCO | 0: No origin is stored after homing, and the data originally stored in Pn694 and Pn695 is
O reset.

1: Origin is stored after homing. When the encoder has a multi-turn position (Pn002.2 =
0), the current position of the motor is automatically updated each time the drive is re-
powered, and the homing done signal is output.

If a multi-turn information error alarm such as encoder A47 occurs, the data stored in
Pn694 and Pn695 is cleared, and the homing done signal is not output.

b.DOO | 0:Inthe process of searching for the trigger point, return to the limit and continue to make
O homing

1: Homing modes 1~6, search for trigger point and stop when it meets limit, and then
enter limit state
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Notes

Applicable control mode: position control

e Homing operation can only be enabled when /COIN is ON.

e Position control function is invalid during the homing process.

e After changing these parameters, turn the power supply ON again to enable the new settings.

The input connector pin numbers can be assigned to sighals SHOM and ORG by means of
user parameters.

e Afterservoisturned ON, itisimpossible to start homing under overtravel state (when P-OT/N-
OTis enabled).

5.16.2 Related Parameters
Pn685 Speed of finding reference point (hitting the origin signal ORG)

Range Unit Default Re-powered or not

0~3000 rpm 1500 Not required
Pn686 Speed of finding reference point (leaving the origin signal ORG)

Range Unit Default Re-powered or not

0~200 rpm 30 Not required
Pn690 Number of homing offset pulses

When homing mode is 7 and 9 (in the case of positive limit deceleration), the positive
setting of the offset pulse number is invalid.

When homing mode is 8 and 10 (in the case of reverse limit deceleration), the reverse
setting of the offset pulse number is invalid.

Range Unit Default Re-powered or not
-9999~9999 10000 Pulse 0 Not required
Pn691 Number of homing offset pulses

When homing mode is 7 and 9 (in the case of positive limit deceleration), the positive
setting of the offset pulse number is invalid.

When homing mode is 8 and 10 (in the case of reverse limit deceleration), the reverse
setting of the offset pulse number is invalid.

Range Unit Default Re-powered or not
-9999~9999 1Pulse 0 Not required
Pn692 The homing mode is valid after re-powering on.
Pn693 Homing acceleration, time taken to accelerate to 1,000rpm, in ms

Notes

e When homing mode is 7 and 9 (in the case of positive limit deceleration), the positive setting of the
offset pulse number is invalid.

e When homing mode is 8 and 10 (in the case of reverse limit deceleration), the reverse setting of the
offset pulse number is invalid.

5.16.3 Selection of Homing Modes

Select homing mode using Pn692. The Homing mode is valid after re-powering on.

When
Parameter | Settin Meanin
g g Enabled
Pn692 0 Use current position as the origin After
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When
Parameter | Settin Meanin
e . Enabled
1 Forward homing, and use deceleration point and origin as restart
the ORG switch
5 Reverse homing, and use deceleration point and origin as the
ORG switch
3 Forward homing, and use the deceleration point as the ORG
switch, and the origin as the motor’s Z signal
4 Reverse homing, and use the deceleration point as the ORG
switch, and the origin ass the motor’s Z signal
5 Forward homing, and use the deceleration point and origin as
the motor’s Z signal
6 Reverse homing, and use deceleration point and origin as the
motor’s Z signal
7 Forward homing, use the deceleration point and origin as the
overtravel switches
8 Reverse homing, and use deceleration point and origin as the
overtravel switches
9 Forward homing, and use the deceleration pointas an
overtravel switch, and the origin as the motor’s Z signal
10 Reverse homing, and use the deceleration pointas an
overtravel switch, and the origin as the motor’s Z signal
11 Power-up and run to home; only applicable when Pn005.1 =
1 and for position control (pulse train command)
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5.16.4 Allocating Homing Signals

SHOM and ORG signals need to be allocated before homing operation, which can be set via Pn509

or Pn510.
Type Signal C-onnector Signal State Meaning
Name Pin Number
Allocated ON=~(rising edge) Start homing operation.
Input | SHOM Ey p1n(;r,og or OFF=Non-risingedge Homingoperationis not
ns signal executed.
e Reference position of homing
Allocated ON=High level point is valid
Input | ORG by Pn509 or . -
Pn510 OFF=Low level Refere.:n.ce p(?smon of homing
pointis invalid

Set the output signal (/HOME) after homing via Pn511.

Connector Pin Number

Setting

+

Terminal

- Terminal

Meaning

Pn511.0=8 CN1-11 CN1-12

11,12.

The signalis output from output terminal CN1-

Pn511.1=8 CN1-5 CN1-6

The signalis output from output terminal CN1-5,6.

Pn511.2=8 CN1-9 CN1-10

The signalis output from output terminal CN1-9,10.

[Note] HOME signal is only enabled at low level (ON).

5.16.5 Homing Timing Sequence

Homing modes 1 and 2, using deceleration point and origin as ORG switch

Hitthe deceleration signal (ORG rising edge) before encountering the limit signal.

1
|-

_

A
Speed

Deceleration signal (ORG) ]

Homing signal (ORG) l

POT
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Hit the limit signal before encountering deceleration signal (ORG rising edge).

1
L

Deceleration signal (ORG)

A
Speed

|—>

\4

Homing signal (ORG)

=
n
B

SHOM
rising edge

Time
ORG
rising edge

POT
rising edge

ORG

falling edge

Homing modes 3 and 4, using deceleration point as ORG switch, and origin as Motor’s Z signal

Hit the deceleration signal (ORG rising edge) before encountering the limit signal.

I I .. A

o Speed
Deceleration signal (ORG) l:—l n
. 0 /o Time
Homing signal (Z Pulse) . I—l
ORG I Zsignal
- rising edge
SHOM
POT rising edge ORG
falling edge
Hit the limit signal before encountering deceleration signal (ORG rising edge).
I I A
I I Speed
Deceleration signal (ORG) l_:| : - >
! . 0 Time
Homing signal (ORG) |—| Z signal
- : SHOM ot
]— rising edge rising edge
POT
ORG
falling edge
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Homing modes 5 and 6, using origin as motor’s Z signal

Hitthe deceleration signal (Z signal rising edge) before encountering the limit signal.

i s \
| T Speed
| 2
Deceleration signal (Z Pulse) l_l
0 \_I Time
Homing signal (Z Pulse) H M
Zpulse ‘Z‘p“lse
: risingedge  risingedge
SHOM
For rising edge
Hit the limit signhal before encountering deceleration signal (Z signalrising edge).
I I A
I I Speed
— -
Deceleration signal (Z Pulse) H : . >
. Time
Homing signal (Z Pulse) |—| Z signal
. SHOM POT
rising edge rising edge
POT ]
Zpulse
fallingedge
Homing modes 7 and 8, using deceleration point and origin as overtravel switch
\
I I Speed
: [ ] >
h POT i
POT | rising edge Time
POT
SHOM POT falling edge
rising edge rising edge
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Homing modes 9 and 0, using deceleration point as overtravel switch, and origin as motor’s Z signal

Homing finding point does not return when hitting the falling edge of OT.

A
L Speed
T >
Deceleration signal (POT) . l 0 : \ IZ signal Time
Homing signal (Z Pulse) |_]

SHOM
rising edge

POT
rising edge

5.17 Other Output Signals

5.17.1 Alarm Output Signal (/ALM)

The servo drive outputs an alarm output signal (/ALM) when it detects an alarm.
Connection of Alarm Output Signal

@ The external circuit formed by /ALM must satisfy following conditions: the main
circuit power supply of the servo drive is turned OFF through the signal output.
IMPORTANT

The following diagram shows the right way to connect the Alarm Output Signal:

Drive
D[1]: Di
sl ame [3] ] DUl Diode
| .|

i

vy
s

8 I ALM-  Ry[1] Photo-couple Output
Max. operating voltage: DC 30V
Max. operating current: DC 50mA

ov

An external +24V I/O power supply is required.

Connector

ignal Stat Meani
Pin Number Signal State eaning

Type Signal Name

ON Servo drive is operating

Output | /ALM CN1-7,8 normally.

OFF Servo drive is in alarm status

Ways to Reset Alarm

When “servo alarm (ALM)” happens, always remove alarm reasons first, and then turn the input
signal "/ALM-RST" to ON position to reset alarm status.

Connector
T Si LN M i
ype ignal Name Pin Number eaning
Input ALM-RST CN1-39 Alarmresets
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Be sure to check the cause of the alarm before alarm reset.

For the alarm troubleshooting, refer to section 9.2

IMPORTANT

NOTE

control power.

e User may also try to reset the current alarm by pressing the [ €] key on the operation
panel.

5.17.2 Rotation Detection Output Signal (/TGON)

Some alarms may not be reset by the ALM-RST signal. In this case, reset after cutting off the

/TGON is output when the motor is currently operating above the setting set in parameter Pn503.

Signal Specification

. Connector .
Signal . Signal .
Type Pin Meaning
Name State
Number
ON Motor is running at a speed above the value
setin Pn503.
Output | /TGON CN1-5,6
Motor is running at a speed lower than the
OFF .
value setin Pn503.
Related Parameters
Number | Name Range Unit Default When
Enabled
Pn503 Detection Speed 0 to 3000 rpm 20 Immediately

5.17.3 Servo Ready (/S-RDY) Output Signal

The servo drive outputs the servo READY signal (/S-RDY) after receiving servo ON (S-ON) signhal. The
signal is output under the following conditions:

e The main circuit power supply is ON.

e Noalarmoccurs.

The specification of signal is as follows:

received.

Signal | Connector Signal .
Type : Meaning
Name Pin Number State
ON Status of the servo ON (S-ON) signal can be
Output | /S-RDY | CN1-9,10 received.
OFF Status of the servo ON (S-ON) signal cannot be
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6.1 Position Control Function

The demanding position (position_demand_value) output from Trajectory unit is the input of drive’s
position loop. Besides, the actual position ( position_actual_value) is measured through the motor’s
encoder. Position control is influenced by parameter settings. To ensure the stability of the control
system, we have to limit the output of postion loop (control_effect). This output becomes the given
speed for speed loop. In the Factor group, all the input and output are transformed into the internal
measuring unit of the servo drive.

Following Error

position_difference =
position_demand_value (6062 ) - position_actual_value (8064 )
A

following_error_window
(6065 )

i \\/ \ : |
-following_error_window
(6065 )

Alime
following_error_time_out d

(6086,) / 1

4 statusword, Bit 13 (6041 ) H

The deviation of the actual position value (position_actual_value) from the desired position value
(position_demand_value) is named the following error. As shown in figure above, if for a certain period
of time this following error is bigger than specified in the following error window
(following_error_window) bit 13 (following_error) of the object status word will be setto 1.

;xf2§ ;xfB

1| | [ I
| I : | I : I Position  x
X=X, X, x+x

7!

Figure above shows how the window function is defined for the message "following error". The range
between xi-x0 and xi+x0 is defined symmetrically around the desired position
(position_demand_value) xi. For example, the positions x» and xs are outside this window
(following_error_window). If the drive leaves this window and does not return to the window within
the time defined in the object following_error_time_out then bit 13 (following_error) in the statusword
will be setto 1.

Position Reached

This function offers the chance to define a position window around the target position
(target_position). If the actual position of the drive is within this range for a certain period of time —the
position_window_time - bit 10 (target_reached) will be set to 1 in the statusword. As shown in figure
below.
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position_differance =
position_demand_value (8062 ) - position_actual_value (6064 )
F Y

position_window \ /

N A

- position_window
(6067 )

position_window_time —t :
{6068, ) bl :
1 i

4 statusword, Bit 10 (6041 )

L

The figure below shows the position_windows are symmetrically distributed around the target_position),
i.e. the range from xi-x0 to xi + x0. For example, the positionsxt0 and xt1 are in the position windows.

If the drive is in the window, a fixed period starts timing. If the fixed period reaches the position_
window_ time and the drive position is always in the window during the time, then bit10
(target_reached) in the statusword_will be setto 1. As soon as the drive position leaves the window,
bit10 (target_reached) in the statusword will be cleared to zero immediately.

o F

Position  x

I I |
| F—F | >

Related Parameters

Index Object Name Type Attr.
6062 n VAR position_demand_value INT32 RO
6063 n VAR position_actual_value* INT32 RO
6064 n VAR position_actual_value INT32 RO
6065 n VAR following_error_window UINT32 RW
6066 n VAR following_error_time_out UINT16 RW
6067 n VAR position_window UINT32 RW
6068 n VAR position_time UINT16 RW
60FAh VAR control_effort INT32 RO
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Index

Name

Object Code
Data Type
Access

PDO Mapping
Units

Value Range

Default Value

6062 n
position_demand_value
VAR

INT32

RO

YES

position units

Index

Name

Object Code
Data Type
Access

PDO Mapping
Units

Value Range

Default Value

6064 n
position_actual _value
VAR

INT32

RO

YES

position units

Index 6065h

Name following_error_window
Object Code VAR

Data Type UINT32

Access RW

PDO Mapping YES

Units position units

Value Range 0-7FFFFFFF n

Default Value 30000

Index 6066 n

Name following_error_time_out
Object Code VAR

Data Type UINT16

Access RW
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PDO Mapping YES

Units ms

Value Range 0-65535
Default Value 200

Index 60FA

Name control_effort
Object Code VAR

Data Type INT32
Access RO

PDO Mapping YES

Units speed units
Value Range -

Default Value --

Index 6067 n

Name position_window
Object Code VAR

Data Type UINT32
Access RW

PDO Mapping YES

Units position units
Value Range -

Default Value 10

Index 6068 n

Name position_time
Object Code VAR

Data Type UINT16
Access RW

PDO Mapping YES

Units ms

Value Range 0-65535
Default Value 50
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6.2 HOMING MODE

Servo drive currently supports multiple homing mode, and users could choose the suitable homing mode.

The user can determine the way of homing, and its velocity and acceleration. After the servo
controller has found its reference, the current position is displayed as the value set by home_offset
(607C n).

6.2.1 Control word of homing mode

15~9 8 VislS 4 3~0

* Halt * home_operation _start | *

*: Refer to previous chapters

Name Value | Description
Homing 0 Homing mode inactive
operation -
pslan 0 —1 | Start homing mode
1 Homing mode active

1—0 [Interrupt homing mode

Halt 0 Execute the instruction of bit 4

1 Stop axle with homing acceleration

6.2.2 Status word of homing mode

15~14 13 12 11 10 9~0

* homing_error homing_attained | * target_reached *

*: Refer to previous chapters
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Name Value |Description
Target 0 Halt = 0: Home position not reached
reached

Halt = 1: Axle decelerates

1 Halt = 0: Home position reached
Halt = 1: Axle has velocity 0

Homing 0 Homing mode not yet completed
attained - -
1 Homing mode carried out successfully
Homing 0 No homing error
error -
1 Homing error occurred;

Homing mode carried out not successfully;

The error cause is found by reading the error code

6.2.3 Related Parameters of homing mode

Index Object Name Type Attr.
607C n VAR home_offset INT32 RW
6098 n VAR homing_method INT8 RW
6099 n ARRAY homing_speeds UINT32 RW
609Ah VAR homing_acceleration INT32 RW

home_offset
The parameter home_offset determines the distance between the reference position and the zero position.

Home Zero
Position Position

| home_offset |
L.

| ’l

Index 607Ch

Name home_offset
Object Code VAR

Data Type INT32
Access RW

PDO Mapping YES

Units position units

Value Range -

Default Value 0

homing_method

4 kinds of signhals can be used as the homing signal: positive limit switch, negative limit switch,
reference switch and C pulse.
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Index

Name

Object Code
Data Type
Access

PDO Mapping
Units

Value Range

Default Value

6098 n

homing_method

VAR

INT8

RW

YES

1-14,17-22, 23-30, 33-35

1

List of Homing Modes

Mode Direction Target Reference Position | DS402
1 Negative NOT C pulse 1
2 Positive POT C pulse 2
3 Negative Reference switch C pulse 3
4 Positive Reference switch C pulse 4
5 Negative Reference switch C pulse 5
6 Positive Reference switch C pulse 6
7 Positive Reference switch C pulse 7
8 Positive Reference switch C pulse 8
9 Positive Reference switch C pulse 9
10 Positive Reference switch C pulse 10
1 Negative Reference switch C pulse 11
12 Negative Reference switch C pulse 12
13 Negative Reference switch C pulse 13
14 Negative Reference switch C pulse 14
17 Negative NOT NOT 17
18 Positive POT POT 18
19 Negative Reference switch Reference switch 19
20 Positive Reference switch Reference switch 20
21 Negative Reference switch Reference switch 21
22 Positive Reference switch Reference switch 22
23 Positive Reference switch Reference switch 23
24 Positive Reference switch Reference switch 24
25 Positive Reference switch Reference switch 25
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Mode Direction Target Reference Position | DS402
26 Positive Reference switch Reference switch 26
27 Negative Reference switch Reference switch 27
28 Negative Reference switch Reference switch 28
29 Negative Reference switch Reference switch 29
30 Negative Reference switch Reference switch 30
33 Negative Current position C pulse 33
34 Positive Current position C pulse 34
35 - Current position Current position 35
2 Positive Targettorque C pulse Defined by
model
Targett i
3 Negative argettorque C pulse Defined by
model
D Positive Target torque Target torque Defined by
model
Targett T tt i
1 Negative arget torque arget torque Defined by
model

homing_speeds

Two kinds of speed are required to find reference point, speed during search for switch and speed

during search for zero.

Index 6099 n

Name homing_speeds
Object Code ARRAY

No. of Elements 2

Data Type INT32
Sub-Index 01n

Name speed_during_search_for_switch
Object Code VAR

Data Type INT32

Access RW

PDO Mapping YES

Units speed units
Value Range -

Default Value 5000
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Sub-Index 02n

Name speed_during_search_for_zero
Object Code VAR

Data Type INT32

Access RW

PDO Mapping YES

Units speed units

Value Range -

Default Value 100

Pn207 (stopper torque)

The locked-rotor torque value used by the homing modes -4, -3, -2 and -1. When the machine hits the
stop and reaches the torque value set by Pn207 and keeps the filter time set by Pn208, find the C
pulse in the reverse direction or make the current position for the origin.

Index 3049
Name Pn207 (stopper torque)
Object Code VAR
Data Type UINT16
Access RW
PDO Mapping NO
Units 1% rated torque
Value Range 0-200
Default Value 20
Pn208 (blocking time)

The locked-rotor torque value used by the homing modes -4, -3, -2 and -1. When the machine hits the
stop and reaches the torque value set by Pn207 and keeps the filter time set by Pn208, find the C
pulse in the reverse direction or make the current position for the origin.

Index 304A,

Name Pn208 (Blocking time)
Object Code VAR

Data Type UINT16

Access RW

PDO Mapping NO

Units 0.125ms

Value Range 0-10000
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Default Value 100

homing_acceleration

The objects homing_acceleration determine the acceleration and deceleration during homing.

Index 609An

Name homing_acceleration
Object Code VAR

Data Type INT32

Access RW

PDO Mapping YES

Units acceleration units

Value Range -

Default Value 100000

6.2.4 Homing Methods

Method 1: Using C pulse and negative limit switch

A: When homing mode is enabled, if negative limit switch N-OT=0, the drive first moves quickly to the
negative direction and stops untilit reaches therising edge of negative limit switch (N-OT). Afterwards
the drive slowly returns, and stops until reaches the 1% C pulse of falling edge of negative limit switch
(N-OT).

B: When homing mode is enabled, if negative limit switch N-OT=1, the drive first moves slowly to the
positive direction, and stops until reaches the 1°* C pulse of falling edge of negative limit switch (N-

oT).
I |

]

-

: A
: B

Index Pulse I I
Negative Limit Swilch_'_|: :

Method 2: Using C pulse and positive limit switch

A: When homing mode is enabled, if positive limit switch P-OT=0, the drive first moves quickly to the
positive direction, and stops untilit reaches the rising edge of positive limit switch (P-OT). Afterwards
the drive slowly returns, and stops until reaches the 1% C pulse of falling edge of positive limit switch
(P-OT).

B: When homing mode is enabled, if positive limit switch P-OT=1, the drive first moves slowly to the
negative direction, and stops until reaches the 1% C pulse of falling edge of positive limit switch (P-
on).
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Index Pulse, ] I

Positive Limit Switch _._l_._

Methods 3 and 4: Using C pulse and positive reference switch
e Method 3

A: When homing mode is enabled, if positive reference switch H-S=0, the drive first moves quickly
to the positive direction, and stops untilitreaches the 1°'C pulse of rising edge of positive reference
switch (H-S). Afterwards the drive slowly returns, and stops until reaches the 15 C pulse of falling
edge of positive reference switch (H-S).

B: When homing mode is enabled, if positive reference switch H-S =1, the drive first moves slowly
to the negative direction, and stops untilreaches the 1% C pulse of falling edge of positive reference
switch (H-S).

e Method 4

A:When homing mode is enabled, if positive reference switch H-S =0, the drive first moves slowly
to the positive direction, and stops untilreaches the 15 C pulse of falling edge of positive reference
switch (H-S).

B: When homing mode is enabled, if positive reference switch H-S=1, the drive first moves quickly
to the negative direction, and stops until it reaches the 1%t C pulse of falling edge of positive
reference switch (H-S). Afterwards the drive slowly returns, and stops until reaches the 1% C pulse
of rising edge of positive reference switch (H-S).

Index Pulse I

Home Switch i ]

Methods 5 and 6: Using C pulse and negative reference switch
e Method5

A:When homing mode is enabled, if negative reference switch H-S=1, the drive first moves slowly
to the positive direction, and stops until it reaches the 1t C pulse of falling edge of negative
reference switch (H-S).

B: When homing mode is enabled, if positive reference switch H-S =0, the drive first moves quickly
to the negative direction, and stops untilreachesthe 1°'C pulse of rising edge of negative reference
switch
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(H-S). Afterwards the drive slowly returns and stops until reaches the 1 C pulse of falling edge of
negative reference switch (H-S).

e Method 6

A:When homing modeisenabled, if negative reference switch H-S =1, the drive first moves quickly
to the positive direction, and stops until reaches the 15 C pulse of falling edge of negative reference
switch (H-S). Afterwards the drive slowly returns and stops until reaches the 1 C pulse of falling
edge of negative reference switch (H-S).

B: When homing mode is enabled, if negative reference switch H-S=0, the drive first moves slowly
to the negative direction, and stops until it reaches the 1 C pulse of rising edge of negative
reference switch (H-S).

=1 — {

Index Pulse | |

Home Swilch—il_i—

Methods 7~14: Using reference switch , limit switch and C pulse

Methods 7~14 use the reference switch which is only active over parts of the travel.

® When the positive limit switch (POT) is used for homing, the initial direction of methods 7~10 is
the positive direction

- Method 7

A: When homing mode is enabled, if reference switch H-S=0, the drive first moves quickly into
the positive direction, but does not reaches positive limit switch, and stops untilit reaches the
rising edge of reference switch (H-S). Afterwards the drive slowly returns and stops until
reaches 1° C pulse of the falling edge of reference switch (H-S).

B: When homing mode is enabled, if reference switch H-S =1, the drive first moves slowly into
the negative direction, and stops until reaches 1 C pulse of the falling edge of reference
switch (H-S). C: Whenhoming mode is enabled, if reference switch H-S=0, the drive first moves
quickly into the

positive direction, reaches positive limit switch, and moves quickly to the negative direction. When
itreaches the rising edge of the reference switch (H-S), it starts to decelerate and continues to
run in the negative direction and stops when it reaches the 1% C pulse after the falling edge of
the reference switch (H-S).

- Method 8

A: When homing mode is enabled, if reference switch H-S=0, the drive first moves quickly into
the positive direction, but not reaches positive limit switch, and slows down until it reaches
the rising edge of reference switch (H-S). Afterwards it moves to positive direction and stops
until finds the 15 C pulse.

B: When homing mode is enabled, if reference switch H-S =1, the drive first moves slowly to
the negative direction, and turn around until reaches the falling edge of reference switch (H-
S). Then moves slowly into the positive direction and stops when it reaches the 1% C pulse
after the rising edge of the reference switch (H-S).

C:When homing mode is enabled, if reference switch H-S=0, the drive first moves quickly to
the positive direction , and reaches positive limit switch; then it moves quickly into the
negative
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direction, and slows down after reaching the rising edge of reference switch (H-S).
Afterwards it moves to negative direction and returns to positive direction slowly. It stops
until reaches the 15t C pulse of the rising edge of reference switch (H-S).

- Method 9

A: When homing mode is enabled, if reference switch H-S=0, the drive first moves in the
positive direction quickly, but not reaches the positive limit switch, and it slowly down after
reaching the rising edge of the reference switch (HS), and continues to run slowly in the
positive direction. Afterwards it slows down and stops after reaching the falling edge of the
reference switch (HS). Then the drive returns slowly and stops when it reaches the 15 C pulse
behind the rising edge of the reference switch (HS).

B: When homing mode is enabled, if reference switch H-S =1, the drive runs slowly in the
positive direction directly, reverses after reaching the falling edge of the reference switch (H-
S). Afterwards it moves slowly in the negative direction and stops after itreaches the 1°'C pulse
of the rising edge of the reference switch (H-S).

C: When homing mode is enabled, if reference switch H-S=0, the drive moves in the positive
direction first, and when it reaches the positive limit switch, the drive automatically runs in
the reverse direction ata high speed. After reaching therising edge of the reference switch (HS),
it slows down and continues to move slowly in the negative direction and stops untilthe 1°*C
pulseisfound.

- Method 10

A: When homing mode is enabled, if reference switch H-S=0, the drive first moves in the
positive direction quickly, but reaches the positive limit switch, and it slows down when
reaching the rising edge of the reference switch (HS) and continues to run slowly in the positive
direction. Afterwards it continues to run in the positive direction after reaching the falling edge
of the reference switch (HS) and stops until the 1°* C pulse is found.

B: When homing mode is enabled, if reference switch H-S =1, the drive runs slowly in the
positive direction, and stops at the 1% C pulse behind the falling edge of the reference switch
(H-S).

C: When homing mode is enabled, if reference switch H-S=0, the drive moves in the positive
direction first, and when it reaches the positive limit switch, the drive automatically runs in
the reverse direction atahigh speed. Afterreachingthe rising edge of the reference switch (HS),
itslows down and stops, and then returns slowly, and continues to move slowly in the positive
direction. It stops after reaching the 1 C pulse of the falling edge of the reference switch (H-

S.
I Iy
EI L= 1/ [l
} : @ A @-pA
A 4_@_)
B *OL» M@J@*
L@» L@+ c
Index Pulse | m | I
v 7/ ! .
Home Switch ] f,r!,.r | :
Pasitive Limit Switch i E 'y i i I_

rr

o When the negative limit switch (NOT) is used for homing, the method 11~14 is almost
same as method 7~10, and the drive first moves to the negative direction.
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Cg C1
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|

Index Pulse | | |
yi
' rr . '
: py : :
Home Switch 7/ |
Negative Limit Switch : : //

Methods 17~20, 23~30: Not using C pulse

Homing methods 17~30 are similar to methods 1~4, and 7~14, but the target homing position is not
relied on C pulse any more but on the change of limit switch or reference point. For example, as
below, method 19 and method 20 are just similar to method 3 and method 4.

= |

Home Switch

&
-6

I O
%e»

Methods 21, 22 Homing by using reference switch

These two homing methods are similarto 5 and 6, exceptthatthe C pulseis notused fortarget zero
position, but depends on the change of the reference switch.

e Method 21

A: When homing mode is enabled, if reference switch H-S =1, the drive runs slowly in the positive
direction, and stops when it reaches the falling edge of the reference switch (H-S).

B: When homing mode is enabled, if reference switch H-S=0, the drive first moves in the negative
direction quickly, slows down and stops when it reaches the rising edge of the reference switch
(HS), then the drive returns slowly and runs in the positive direction. It stops when reaching the
falling edge of the reference switch (HS).

e Method 22

A: When homing mode is enabled, if reference switch H-S =1, the drive first moves in the positive
direction quickly, slows down and stops when it reaches the falling edge of the reference switch
(HS). Afterwards it returns slowly, runs in the negative direction, and stops when reaching the
rising edge of the reference switch (HS).
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B: When homing mode is enabled, if reference switch H-S=0, the drive runs slowly in the
negative direction, and stops when reaching the rising edge of the reference switch (H-S).

=0 . i

Home Switch

R —

Methods 33 and 34: Homing by using C pulse

Method 33: The drive moves slowly into the negative direction, and stops when reaching the 1°
C pulse.

Method 34: The drive moves slowly into the positive direction, and stops when reaching the 1
C pulse.

1

[k i il

Index Pulse | } 1 |

Method 35: Homing on the current position

In this method, the current position shall be taken to be the home position.

==

i |
®

Method-4: Movement in positive direction, hitting an end and reversing to travel, the target homing
position is the C pulse

In this method, the motor moves in positive direction. When it hits an end so that the torque set in

Pn207 is reached for the blocking time set in Pn208, movement in the opposite direction, and the
target homing position is the first C pulse.

=

I Fi 7 III 7 7 7 7L i Fi 1777 H’I
B h..’1:€
L -

|

-~

Index Pulse
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Movement in negative direction, hitting an end and reversing to travel, the target homing positionis
the C pulse

In this method, the motor moves in a negative direction. When it hits an end so that the locked-rotor

torque set in Pn207 is reached for the blocking time set in Pn208, movement in the opposite
direction, and the target homing position is the first C pulse.

I . L il I Fi L Fi I I

Y I“

i

Index Pulse

Method -2: Movement in positive direction, hitting an end, makes the current position for the homing
point

In this method, the motor moves in a positive direction. When the drive hits an end so that the locked-

rotor torque setin Pn207 is reached for the blocking time setin Pn208 and makes the current position
for the origin.

v
Iff.f.f fff.ff_fl

.|
i

Method -1: Movement in negative direction, hitting an end, makes the current position for the homing
point

In this method, the motor moves in a negative direction. When the drive hits an end so that the

locked-rotor torque setin Pn207 is reached for the blocking time setin Pn208 and makes the current
position for the origin.

IJ’ r . r Fi T Vi il Vi il I
-

Iﬂ‘

Vs W

Notes: When starting homing on homing method about input signal, the rotation direction of servo

motor is associated with the initial status of the limit switch. Changing the initial status by inverse
input, if it is necessary.
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6.3 Torque Limit Function

In CANOPEN bus mode, torque limit function is restricted by Ox60EQ and Ox60E1 as below.

Torque —» I _ . } s } orgue limits
Torgue
(xBOEDh xB0ETh offset
Posifive Torque  Negative Torgue
Limit Value Limit Valua + ¥ —-\
N Pasition Velocity |+ A, _/-’_ Torque \
Position demand value ———#{ o0 9 oo Dag M contal —i'k\fﬂ‘ii.i;|
PosTorLimit(0x60EQ)

PosTorLimitis the positive torque limit, unit: 0.1% rated torque

Index 60EOh
Name PosTorLimit
Object Code VAR

Data Type UINT16
Access RW

PDO Mapping YES

Value Range 0-3000

Default Value 3000

NegTorLimit(Ox60E1)

NegTorLimit is the negative torque limit, unit: 0.1% rated torque

Index 60E1h
Name NegTorLimit
Object Code VAR

Data Type UINT16
Access RW

PDO Mapping YES

Value Range 0-3000

Default Value 3000
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6.4 DIGITAL INPUT /OUTPUT

60FE (Physical outputs)

In some cases, some switches (i.e. the origin signal and limit signal) are not sent to the servo drive
directly, but sent by the host. You need to use the object 60FE-01h (Physical outputs) to transfer the
relevant signals.

Index 60FE n

Name Digital outputs

Object Code ARRAY

No. of Elements 2

Data Type UINT32

Sub-Index 01n

Name Physical outputs

Object Code VAR

Data Type UINT32

Access RW

PDO Mapping YES

Default Value 0

Sub-Index 02n

Name Bit mask

Object Code VAR

Data Type UINT32

Access RW

PDO Mapping YES

Default Value 0
Bit17 Bit28 Bit29 Bit30 Bit31
reserved Remote0 Remote1 Remote2 reserved

The bit28-bit30 bits of this object correspond only to the input port of CN1 respectively, and then
you need to configure the corresponding function of the input port through Pn511 or invertit
through 517.

60FD (Physical outputs)

Sometimes, the host controller may read the object 60FDh (Digital Inputs) to monitor the
switching on- off inputs of the drive, which are defined as follows:
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Index 60FD n

Name Digital outputs

Object Code Variable

Data Type UINT32

Sub-Index 00n

Name Physical outputs

Object Code VAR

Data Type UINT32

Access RO

PDO Mapping YES

Default Value 0

Bit0 Bit1 Bit2 Bit3-15 Bit16 Bit17 Bit18
Qegatlvg pos.ltlve. home switch | reserved CN1_in1 CN1_in2 CN1_in3
limit switch limit switch

Bit19 Bit20 Bit21 Bit22 Bit23 Bit24-31

CN1_in4 CN1_in5 CN1_in6 CN1_in7 CN1_in8 reserved
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6.5 Functions of TouchProbe

You may use the following trigger events to latch the feedback motor position.

e TouchProbeinput1 (TP1) triggered
¢ TouchProbeinput2 (TP2) triggered
e Trigger by using C pulse signal

The latch function of two TouchProbes can be used at the same time:

e |atch control object: 60B8h (bit0 to bit7)
e |atch state object: 60B9h (bit0 to bit7)
e The locked position is always stored in the TouchProbe1 position value (60BAh and 60BBh).

e Trigger signal: C pulse signal or EXT1 signal of the encoder

The objects involved in this function are listed in table below:

Je28 _SUb- Name Visit Data Type I . Default
index Mapping
60B8 00 Touch Probe Function RW UINT16 Yes -
60B9 00 Touch Probe Status RO UINT16 Yes -
60BA 00 TouchProbePos1PosValue | RO INT32 Yes -
60BB 00 TouchProbeNeg1PosValue | RO INT32 Yes —
60BC 00 TouchProbePos2PosValue | RO INT32 Yes —
60BD 00 TouchProbeNeg2PosValue | RO INT32 Yes —
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Example of the execution process of Touch Probe:

e Single Trigger Mode (60B8h bit1=0, or bit9=0)

60B8h bit0
(bit8) /

60B8h bit4
(bit12)

L

Latch start

Latch start

L

L

60B9h bit0  (bit8)

60B9h bit1

(bit9)

o

60BAh
(60BCh)

Latched position 1

Probe input

[

B

,>< Latched position 3

E

e Continuous Trigger Mode (60B8h bit1=1, or bit9=1)

60B8h bit0
(bit8)

60B8h bit4
(bit12)

<

Latch start

60B9h bitd (bit8)

60B9h bit1 (bit9)

60BAh
(60BCh)

60B9h bit7

(bit15)

Probe input

[

60B8h: Touch Probe Function

The objectis configured to the Touch Probe Function.

Index | Subindex | Name Access _?ya;: Unit Range Default
60B8 | 00 Touch RW UINT16 | — 0to OXFFFF | 0
Probe
Function
Each bit of Touch Probe Function (60B8h) is described as follows:
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Bit Value Definition
0 Probe 1 not enabled
° 1 Probe 1 enabled
0 Single trigger, probe 1 is triggered only when the trigger signal is valid for the
1 first time
1 Continuous trigger, probe 1 is triggered every time the trigger signal is valid
0 External 10 signal, used as probe 1 trigger signal
2 1 C pulse, used as the trigger signal of probe 1
3 0 Reserved
0 Not enable the rising edge latch position of probe 1
‘ 1 Enable latch position on rising edge of probe 1
0 Not enable the latch position of probe 1 falling edge
> 1 Enable the latch position of probe 1 falling edge
6,7 0 Reserved
0 Probe 2 not enabled
° 1 Probe 2 enabled
0 Single trigger, probe 2 is triggered only when the trigger signal is valid for the
9 first time
1 Continuous trigger, probe 2 is triggered every time the trigger signal is valid
0 External 10 signal, used as probe 1 trigger signal
10 1 C pulse, used as the trigger signal of probe 1
11 0 Reserved
0 Not enable the rising edge latch position of probe 2
12 1 Enable latch position on rising edge of probe 2
0 Not enable the latch position of probe 2 falling edge
b 1 Enable the latch position of probe 2 falling edge
14,15 | O Reserved

60B9h: Touch Probe Status

Touch Probe Status (60B9h) indicates the touch probe status.

Index ,SUb_ Name Visit DEIE) Unit Range Default
index Type
60B9 | 00 Touch RO | UINT16 - — —
Probe
Status

Each bitof Touch Probe Function (60B9h) is described as follows:
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Bit Value Definition
0 Probe 1 not enabled
° 1 Probe 1 enabled
0 Probe 1 rising edge position latch has not been executed
1 1 Probe 1 rising edge position latch has been executed
0 Probe 1 falling edge position latch has not been executed
? 1 Probe 1 falling edge position latch has been executed
3to5 0 Reserved
6.7 0 In continuous mode, bit6 and bit7 record the times that the function of probe 1
has been executed; the value is counted cyclically between 0 and 3.
0 Probe 2 not enabled
° 1 Probe 2 enabled
0 Probe 2 rising edge position latch has not been executed
° 1 Probe 2 rising edge position latch has been executed
0 Probe 2 falling edge position latch has not been executed
10 1 Probe 2 falling edge position latch has been executed
1; to 0 Reserved
14,15 0 In continuous mode, bit14 and bit15 record the times that the function of

probe 2 has been executed; the value is counted cyclically between 0 and 3.

60BAh: TouchProbePos1PosValue

TouchProbePos1PosValue (60Bah) indicates the latch location when the Touch Probe1 trigger
condition occurs.

Index | Sub-index | Name Visit | Data Type | Unit | Range | Default
60BA | 00 TouchProbePos1PosValu | RO INT32 — — —
e

60BBh: TouchProbeNeg1PosValue

TouchProbeNeg1PosValue (60BBh) indicates the latch location when the trigger condition for Touch
Probe1 falling edge occurs.

Index | Sub-index | Name Visit | Data Type | Unit | Range | Default

60BB | 00 TouchProbeNeg1PosValue| RO INT32 — — —
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60BCh: TouchProbePos2PosValue

TouchProbePos2PosValue (60BCh) indicates the latch location when the Touch Probe?2 trigger
condition occurs.

Index | Sub-index | Name Visit | Data Type | Unit | Range | Default
60BC | 00 TouchProbePos2PosValu | RO INT32 — — —
e

60BDh: TouchProbeNeg2PosValue

TouchProbeNeg2PosValue (60BDh) indicates the latch location when the trigger condition for Touch
Probe2 falling edge occurs.

Index | Sub-index | Name Visit | Data Type | Unit | Range | Default

60BD | 00 TouchProbeNeg2PosValue| RO INT32 - - -

Pn331 and Pn332

You can allocate the TouchProbe functions by Pn331, and set Touch Probe Digital Input Filtering
Time by Pn332. The Related Parameters are as following:

Para Name Range Unit Default When Enabled

Pn331.0 [ CN1-18 Signal Allocation Oto2 — 0

After restart
Pn331.1 [ CN1-19 Signal Allocation Oto2 — 1

Touch probe Input Signal
Filtering Time

Immediately

Pn332 0to 1000 10 ns 0

The signal allocation instructions for Touch probe 1 and Touch probe 2 are listed in table below.

When
P Setti M i
ara etting eaning il
0 Allocate Touch probe 1 signal to pin CN1-18
Pn331.0 1 Allocate Touch probe 2 signal to pin CN1-18
2 Not allocated
] ] After restart
0 Allocate Touch probe 1 signal to pin CN1-19
Pn331.1 1 Allocate Touch probe 1 signal to pin CN1-19
2 Not allocated

You can select whether to invert the Touch Probe 1 and Touch Probe 2 signals through the parameter
Pn333. In general, it needs to be set according to the actual input signal level.
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When
P Setti M i
ara etting eaning Enabled
0 Do notinvert CN-18 signal (take effective when low
Pn333.0 level)
1 Invert CN-18 signal (take effective when high level)

After restart
Do notinvert CN-19 signal (take effective when low

Pn333.1 level)
1 Invert CN-19 signal (take effective when high level)

6.6 Soft Limit Function

Software Position Limit defines the maximum and minimum absolute position commands. Every
target position is checked against these limits. The limit positions are specified in user-defined
position reference units, the same as for target positions, and are always relative to the machine
home position. Before comparing with Target position, you need to use Home Offset to correct the
position limit.

e corrected min position limit=min position limit - home offset

e corrected max position limit = max position limit - home
offset The software position limits are enabled at the following
conditions:

¢ When homingis completed
e corrected min position limit<<corrected max position limit
When the servo is not homed, if min position limit<max position limit, the servo takes max position

limit and min position limit as the position limit; otherwise, the position command is not restricted by
the position limit.

Index _SUb_ Name Visit Data Type | Unit Range Default
index
00 Software RO | UINTS — 0~ 65535 0
position
Min position -2147483648 ~
01 RW INT32 — —
607D limit 2147483647
02 I\./Ia?< position RW INT32 . -2147483648 ~ |
limit 2147483647
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Chapter 7 Trial Operation

7.1 Prepa

rations for Trail Operation

The procedure for trial operation is given below.

Step | Contents Refers to

Installation

1 Install the Motor and Drive according to the installation conditions. First, | Chapter 2
operation is checked with no load. Do not connect the Motor to the
machine.

Wiring and Connections
2 Wire and connect the Drive. First, Motor operation is checked without a Chapter 3
load. Do not connect the CN1 connector on the Drive.

3 Confirmations before Trial Operation 1.2
4 Power ON -
5 Resetting the Absolute Encoder

If an absolute encoder is used, itis necessary to reset the absolute 5.6

encoder.

7.2 Inspections and Confirmations

To

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

Make sure that the Drive and Motor are installed, wired, and connected correctly.
Make sure that the correct power supply voltage is supplied to the Drive.
Make sure that there are no loose parts in the Motor mounting.

If you are using a Motor with an Qil Seal, make sure that the oil seal is not damaged. Also make
sure that oil has been applied.

If you are performing trial operation on a Motor that has been stored for a long period of time,
make sure that all Motor inspection and maintenance procedures have been completed.

If you are using a Motor with a Holding Brake, make sure that the brake isreleased in
advance. To release the brake, you must apply the specified voltage of 24 VDC to the brake,
for details see the section 3.6.4 Holding Brake Wiring.

7.3 Motor Operation without a Load

You use jogging for trial operation of the Motor without a load.

Jogging is used to check the operation of the Motor without connecting the Drive to the host
controller. The Motor is moved at the preset jogging speed.
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A During jogging, the overtravel function is disabled.
Consider the range of motion of your machine when you jog the Motor.

WARNING

7.3.1 Preparations
Always check the following before you execute jogging.

e The main circuit power supply must be ON.
e There mustbe no alarms.

¢ The Servo must not be in Safe State.

e The servo must be OFF.

¢ Thejogging speed must be set considering the operating range of the

machine. Set the JOG speed by the following parameters

No. Name Range Unit | Default :\r’:;irl‘e )

Pn305 | JOG speed 0 to 6000 rpm 500 Immediately
Pn306 | SoftStart Acceleration Time 0to 10000 ms 0 Immediately
Pn307 | Soft Start Deceleration Time 0to 10000 ms 0 Immediately

7.3.2 Applicable Tools

e Usethe Panel Operator of the Drive

7.3.3 JOG Operation

Use the Panel Operator of the Drive

Before performing the JOG operation by using the Panel Operator, you shall check and set the
relevant parameters properly.

For the method of checking and setting parameters by using the Panel Operator, refers to the
section 4.1.4 Parameter Setting Mode.

Following the below steps to jog the Motor.

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

Step 2 Press[A]keyor[V]keyto selectthe function number Fn002.
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Step 3 Press[d]key, and Panel Operator displays as below.

Lit for Servo OFF Not lit
forServo ON

Step 4 Press[M] key to Servo ON (supply power to Motor).
Press [M] key again to Servo OFF (not supply power to Motor).

Step 5 Press[A]keyor[V]keytorunthe Motorinforward or reverse direction.
Press and hold [ A] key or [ ¥] key to run the Motor continuously.

Default forward rotation is Default forward rotation is
counterclockwise (COW) asviewed from clockwise (CW) as viewed from the load
the load end of the Motor. end of the Motor.

NOTE: The rotation direction of the Motor depends on the setting of Pn001.0 (CCW, CW). The figure above
shows the default setting.

Step 6 Pressthe [ ] key to return to the display of the Fn002.

- End
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7.4 Motor Operation with a Load

7.4.1 Precautions

A Operating mistakes that occur after the Motor is connected to the machine may not
only damage the machine, but they may also cause accidents resulting in personal

injury.
WARNING
w If you disabled the overtravel function for trial operation of the Motor without a
= load, enable the overtravel function (P-OT and N-OT signal) before you preform

IMPORTANT trial operation with the Motor connected to the machine in order to provide
protection.

If you will use a holding brake, observe the following precautions during trial operation.
e Before you check the operation of the brake, implement measures to prevent vibration from
being caused by the machine falling due to gravity or an external force.

e Firstcheckthe Motor operation and brake operation with the Motor uncoupled from the
machine. If no problems are found, connect the Motor to the machine and perform trial
operation again.

Controlthe operation of the brake with the /BK (Brake) signal output from the Drive.

circuit may cause the Drive to fail, damage the Drive, damage the equipment, or

Failures caused by incorrect wiring or incorrect voltage application in the brake
A cause an accident resulting in death or injury.

CAUTION Observe the precautions and instructions for wiring and trial operation precisely
as described in this manual.
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7.4.2 Preparations

Always confirm the following before you perform the trial operation procedure for both the machine
and Motor.

Make sure that the Drive is connected correctly to both the host controller and the
peripheral devices.

Overtravel wiring

Brake wiring

Allocation of the /BK (Brake) signal to a pin on the I/0 signal connector (CN1)
Emergency stop circuit wiring

Host controller wiring

7.4.3 Operation Procedure

Step 1 Enable the overtravel signals.
Refers to the section 5.3 Overtravel Limit

Step 2 Make the settings for the protective functions, such as the safety function, overtravel, and the brake.

For details on overtravel settings, refers to the section 5.3 Overtravel Limit.

® Fordetails on holding brake settings, refers to the section 5.5 Holding Brake l‘.lj NOTE

This setting is a percentage of the rated torque.
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e The default setting is 300%. This setting is large enough to allow you to operate the
Motor at the maximum torque. However, the maximum stop torque thatyou can use is
the maximum torque of the Motor.

e Holding Brake.

Step 3 Turn OFF the power supplies to the Drive.
The control power supply and main circuit power supply will turn OFF.

Step 4 Couple the Motor to the machine.

To power supply <= J———

Secure the motor flange to the machine, @ =
and connect the motor shaft to the load
shaft with a coupling or other means.

Step 5 Turn ON the power supplies to the machine and host controller and turn ON the control power
supply and main circuit power supply to the Drive.

Step 6 Check the protective functions, such overtravel and the brake, to confirm that they operate correctly.

Step 7 If necessary, adjust the servo gain to improve the Motor response characteristics.
The Motor and machine may not be broken completely for the trial operation. Therefore, let the
system run for enough time to ensure thatitis properly broken in.

Step 8 For future maintenance, save the parameter settings with one of the following methods.

e Record the settings manually.
This concludes the procedure for trial operation with both the machine and Motor.

---End

7.5 Program Jogging

You can use program jogging to perform continuous operation with a preset operation pattern,
travel distance, movement speed, acceleration/deceleration time, waiting time, and number of
movements.

You can use this operation when you set up the system in the same way as for normal jogging to
move the Motor without connecting it to the host controller in order to check Motor operation and
execute simple positioning operations.

7.5.1 Preparations

Always check the following before you execute the program jogging.
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e The parameters must not be written prohibited.
e The main circuit power supply must be ON.

e There mustbe no alarms.

e The Servo must not be in Safe State.

e The servo must be OFF.

e The range of machine motion and the safe movement speed of your machine mustbe
considered when you set the travel distance and movement speed.

e There must be no overtravel.

7.5.2 Operation Description

Program jogging operation consists of two operation patterns (PJOGO and PJOG1), you can set their
relevant parameters respectively. Figure 7-1 shows an example of position-speed timing diagram in
PJOG operation.

Figure 7-1 Position-speed timing diagram

- Stop Time [«

Position A - T

1
I
1

Rotations |
1

i i ﬂ Stop Time |«
; =
PIOGO : PJIOG1

1
1

Speed A
Maximum Speed

\/

The Drive will operate the Motor repeatedly according to the parameter settings of the two
operation patterns until you stop the program jogging operation manually.

You can set the parameters Pn164 and Pn168 to a negative value for reversing the Motor, so that
there are four ways of the operation in the program jogging, as is shown in Figure 7-2.
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Figure 7-2 Operation in the program jogging
Round trip in Round trip in
positive direction negative direction
Speed Speed

\

4
\ 4

/ /

Movement in Movement in
Positive direction negative direction

SpeedT SpeedT
You should set the Rotations (Pn164 and Pn168) and Max Speed (Pn165 and Pn169) to a proper
value. If the Rotations is set too small or the Max Speed is set too large, itis possible that the

maximum speed set cannot be reached. In this case, it is necessary to increase the Rotations or
decrease the Max Speed.

7.5.3 Relevant Parameters

Parameter | Name Range Unit Default When
Enabled
Pn164 Turns for PJOGO -50to 50 rotation| 5 Immediately
Pn165 Max Speed for PJOGO 100 to 3000 | rpm 1000 Immediately
Pn166 Acc./Dec. Time for PJOGO 50t02000 | ms 500 Immediately
. 100 to .
Pn167 Stop Time for PJOGO ms 1000 Immediately
10000
Pn168 Turns for PJOG1 -50to 50 rotation | -5 Immediately
Pn169 Max Speed for PJOG1 100 to 3000 | rpm 1000 Immediately
Pn170 Acc./Dec. Time for PJOG1 50t0 2000 | ms 500 Immediately
. 100 to .
Pn171 Stop Time for PJOG1 10000 ms 1000 Immediately

7.5.4 Applicable Tools

e Usethe Panel Operator of the Drive

7.5.5 Operation Procedure

Use the Panel Operator of the Drive

Before performing the Program Jogging (PJOG) operation by using the Panel Operator, you shall
check and set the following parameters properly.
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A Check and set the parameters Pn164 to Pn171 as proper values in advance, and
ensure the movable parts have sufficient travel in the forward and reverse

WARNING directions.

For the method of checking and setting parameters by using the Panel Operator, refers to the
section 4.1.4 Parameter Setting Mode.

The following are the steps to run the Motor between the two programmed operation patterns
(PJOGO and PJOG1).

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

Step 2 Press[A]keyor[V]keyto select the function number Fn018.

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

Step 4 Press [M]key to execute this operation, and Panel Operator displays as below.

Step 5 Press[ 4] key to return to the display of the Fn018.

---End
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Chapter 8 Tuning

8.1 Overview

8.1.1 Basic Conception

Tuning is the process of satisfying the servo performance by adjusting the parameters involved in
the control law.

Tuning Flow
The process of tuning is usually an iterative process, and Figure 8-1 shows the general

flow. Figure 8-1 General Tuning Process

?

Set Parameters

Performance !

Response N

acceptable

Yes

Parameter Classification

There are two types of parameters in the tuning.

e Function Parameters: refers to some application function selections or switches that may
improve Servo performance.

e Adjustment Parameters: increasing or decreasing these parameters may improve Servo performance.

Servo Performance

In general, the indicators used to evaluate Servo performance are bandwidth, response time,
overshoot, steady state error, anti-load disturbance, speed ripple fluctuation, torque ripple, and
so on. Table 8-1 shows the comparison of the graphics before and after tuning in the example
indicators.
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Table 8-1 Comparison of the graphics before and after tuning

Indicator Before tuning After tuning

A A

Speed step response

v

v

Position following

v
v

V .
Anti-load disturbance

v
v

8.1.2 Control Block Diagram

Itis necessary to learn the Servo control principle and Figure 8-2 shows the Servo control block
diagram. The position loop, the speed loop and the torque loop are cascade structures,
corresponding to the position control mode, the speed control mode and the torque control mode
respectively.

Figure 8-2 Servo control block diagram
Kv: Speed loopratio
Ti: Speed loopintegration time
Kp: Position loop ratio JL: Load inertia percentage Tf:Torque reference filtertime

Motor

Position Speed

reference " reference
e g POSItion (00D aammmmmm— Speed loop

Torque
reference

Torque loop

Position Speed Current

Encoder

NOTE: only the basic tuning parameters during the tuning are shown in the figure.
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8.1.3 Tuning Process

The Drive provides a variety of tuning methods, you can adjust the device according to the process
shown in Figure 8-3, in order to obtain the desired Servo performance.

Figure 8-3 Tuning Process

Perform the Tuning-Less function

Response acceptable

Perform Load Inertia Identification function

Perform the One-Parameter Auto-Tuning function

Results acceptable

Use the Auto-Tuning/Manual-Tuning Tools

Results acceptable

No
v

Perform the Manual Tuning function

@ Itis necessary to performthe tuning operation again if the Motor had been

disassembled or the load device had been replaced.
IMPORTANT
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8.1.4 Precautions Before Tuning

m  Before performing the tuning operation, make sure the limit
functionis available.
m  Before performing the tuning operation, make sure that an
emergency stop can be performed at any time.
WARNING ™ Before performing the tuning operation, you shall set the torque
limit according to actual condition.

Never touch the moving parts during the tuning operation.

8.2 Tuning Modes
8.2.1 Tuning-Less

Function Description

The tuning-less performs auto-tuning to obtain a stable response regardless of the type of machine
or changes in the load. Autotuning is started when the Servo is turned ON.

The tuning-less function uses an Autotune parameters adjustment module that updates the
position loop and speed loop parameters in real time based on the servo operating state (position,
speed, current).

Figure 8-4 shows the block diagram in tuning-less.

Figure 8-4 Block diagram in tuning-less

Autotune parameters +—
adJustment <
M
Position otor
Host reference
o Position loop Speed loop Torque Ioop ———c—P
Position Speed Current
Drive Encoder

When using the tuning-less function, the following parameters are automatically adjusted.

Parameter Adjustment method
Speed Loop Gain Auto-tuning
Speed Loop Integral Time Auto-tuning
Position Loop Gain Auto-tuning
Torque Command Filter Time Auto-tuning
Load Inertia Percentage Auto-tuning

NOTE: The parameters will not change automatically in tuning-less function.
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Applicated Case

e Applied forthat no more than 30 times the load moment of inertia.

e Applied for any rotation speed.

Relevant Parameters

Wh
Parameter Setting Meaning Enazrl]ed Classification
Pn100.0 1 [Default] Set the Tuning Mode as Tuning-less. | Afterrestart | Function

Application Restrictions

The following functions or applications are not available in the Tuning-less function:

e Gain switch is disabled.

e P/PlISwitch is disabled.

e Speed feedbackby using observed speed is disabled.
e LoadTorque Compensationisdisabled.

e Model Following Control Function is disabled.

8.2.2 One-Parameter Auto-Tuning

Function Description

This tuning function is similar to the tuning-less function, using an Autotune parameters
adjustment module that updates the position loop and speed loop parameters in real time based
onthe servo operating state (position, speed, current).

Only the parameter Pn101 (Servo Rigidity) needs to set in One-Parameter Auto-Tuning function, and
Figure 8-5 shows the block diagram in One-Parameter Auto-Tuning.

Figure 8-5 Block diagram in One-Parameter Auto-Tuning

Position J

Host reference IR
Controller osition loop

/ T Position

Before performing One-Parameter Auto-Tuning, you need to manually set the following parameters:

| Pn100.0

\ Pn101 \ \ Pn106

y y

Autotune parameters +—
adjustment -«

/ / Motor
Speed loop Torque [00p ey 2

/ T Speed ’/ Current
-

Drive Encoder
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Parameter

Name

Description

Pn106

Load
Inertia
Percentage

Properly setting the Load Inertia Percentage is a prerequisite
for the One-Parameter Auto-Tuning to obtain a better Servo
performance.

You can calculate the load inertia percentage (difficult and
complex) by yourself, or you can get it by the utility function
Fn009, See on 8.6.1 “Load Inertia Identification”

Pn100.3

Damping Selection

Select a damping method according to your requirement and
application.

® [0] Standard: Short positioning time, but prone to overshoot.

Select a damping method according to your requirement and
application.

® [1] Stable: Stable positioning, but long positioning time.
A

Positioning point

Pn101

Servo Rigidity

The Servo Rigidity determines the response characteristic of
the position loop or speed loop.

The performance can be improved by increasing the Servo
Rigidity, and decrease it if a vibration occurs.

The figure below shows the speed step response for different
Servo Rigidities:

A

High Low
rigidity rigidity

v

When using One-Parameter Auto-Tuning function, the following parameters are automatically adjusted.

Parameter Adjustment method
Speed Loop Gain Auto-tuning
Speed Loop Integral Time Auto-tuning
Position Loop Gain Auto-tuning
Torque Command Filter Time Auto-tuning

NOTE: The parameters will not change automatically in tuning-less function.
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Compared to Tuning-less, there are some features below in One-Parameter Auto-Tuning:

e Tuningbased on a proper load inertia percentage can get a better servo performance.

e The setting of Servo Rigidity can be applied to more operating conditions.

Applicated Case

e Applied for that more than 50 times the load moment of inertia.

e Applied for any rotation speed.

Relevant Parameters

Parameter | Setting Meaning When Classification
Enabled
Pn100.0 3 Set the Tuning Mode ?s One-
Parameter Auto-Tuning.
0 Setthe damping method in One- Af F .
Parameter Auto-Tuning as Standard. terrestart unction
Pn100.3
1 Setthe damping method in One-
Parameter Auto-Tuning as Stable.
Pn101 — Servo Rigidity Immediately | Adjustment
Pn106 — Load Inertia Percentage Immediately | Adjustment

Application Restrictions

The following functions or applications are not available in One-Parameter Auto-Tuning function:

e Gain switchis disabled.

e Model Following Control Function is disabled.
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8.2.3 Manual Tuning

Function Description

In the Manual Tuning, you need to manually adjust the gain parameters without using the autotune

parameter adjustment module, until the Servo gets the desired performance. Figure 8-6 shows the
block diagram in Manual Tuning.

Figure 8-6 Block diagram in Manual Tuning

Adjust parameter manually |

.

‘ Servo gain parameters

J

Moto
Position Fi . ' "

reference _ FANRRIN Speed loop Torque loop
f
”;’. "f’! "f I||
Position Speed Current ."l

Host
Controller

Drive Encoder

Itis necessary to adjust the three-loop control parameters of the Servo from the inside out, that is, the adjustment
sequence is [Torque loop| — [Speed loop| — [Position loop] |, addition, in order to meet the

stability, the bandwidth setting should be the largest in the torque loop, the speed loop is the second,
and the position loop is the smallest.

The following parameters need to be adjusted in each loop when performing Manual Tuning.

e Torque loop (Torque Control Mode)
- Torque Reference Filter Time (Tf):

The torque reference filter filters the torque reference to remove the high frequency band,

which can effectively reduce the torque ripple of the Motor output, eliminate signal noise and
reduce the temperature rise of the Motor.

The larger the Torque Reference Filter Time, the better the filtering effect on the torque
reference. However, the greater the phase lag, and the slower the torque response. Therefore,
a smaller acceptable value should be set to obtain a larger torque loop bandwidth in the actual
tuning.

e Speed loop (Speed Control Mode)

- Relevant parameter in torque loop (Tf)

- Load Inertia Percentage (JL)
Properly setting the Load Inertia Percentage is a prerequisite for the tuning to obtain a better
Servo performance.
You can calculate the load inertia percentage (difficult and complex) by yourself, or you can
get it by the utility function Fn009, certainly, you can directly modify the parameters by the
host controller.

- Speed Loop Gain (Kv), Speed Loop Integral Time (Ti)

The speed loop is controlled using a Proportional-Integral Controller that contains Speed

Loop Gain and Speed Loop Integral Time. Both of them determine the speed loop bandwidth
and anti- disturbance performance of the Servo.

In general, if you can increase the setting of the Speed Loop Gain, the speed loop bandwidth
will be increased and the anti-load disturbance performance will be better. And, if you can
decrease the setting of the Speed Loop Integral Time, the integral action will be stronger, the
speed loop bandwidth will be increased, and the anti-load disturbance performance will be
better. In addition, the integral action may reduce the steady-state error to zero.
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Table 8-2 lists several commonly used adjustment methods based on the characteristics of the

speed step response.

Table 8-2 Adjustment example in speed loop

Response Curve

Description

Adjustment method

A

Y

Speed loop bandwidth is high

Properly decrease the
Speed Loop Gain or
increase the Speed Loop
Integral Time.

\/

Speed loop dampingratiois
low

Properlyincreasethe
Speed Loop Integral Time.

v

Steady-state error is existed

Properly decrease the
Speed Loop Integral Time.

\4

Speed loop bandwidth is low

Properlyincrease the
Speed Loop Gain or
decrease the Speed Loop
Integral Time.

Itisrecommended to increase the Speed Loop Gain and decrease the Speed Loop Integral Time to

obtain a larger speed loop bandwidth.

e Position loop (Position Control Mode)

- Relevant parameters in speed loop (Kv, Ti, Tf, and JL)

- Position Loop Gain (Kp)

The position loop is controlled using a Proportional Controller that only contains the
Position Loop Gain. This parameter determines the position loop bandwidth. If you
increase the Position Loop Gain, the position loop bandwidth will be increased, and the
anti-load disturbance performance will be better. However, overshooting and vibration in

the position reference may occur.

Itisrecommended to set the Position Loop Gain to a quarter of the Speed Loop Gain, and make
appropriate adjustments based on this.

Applicated Case

e Applied for that more than 50 times the load moment of inertia.

e Applied for any rotation speed.
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Relevant Parameters

Parameter Setting Meaning \I;\r/:;ebrl]ed Classification
Pn100.0 5 [Default] f’jrtﬁt:ge_m"i"g Mode as Manual After restart | Function
Pn102/Pn107| — Speed Loop Gain Immediately | Adjustment
Pn103/Pn108| — Speed Loop Integral Time Immediately | Adjustment
Pn104/Pn109| — Position Loop Gain Immediately | Adjustment
Pn105/Pn110| — Torque Command Filter Time Immediately | Adjustment

NOTE: the settings of Pn107 to Pn110 are taken effect after the gain is switched.

8.3 Tuning Tools

There is an Auto-Tuning Tool and a Manual Tuning Toolin Tuning tools. When using a tuning tool, the
Drive will execute the position references generated internally, Figure 8-5 shows the block diagram
in using a tuning tool.

Figure 8-7 Block diagram in using a tuning tool
Settings

‘ Load Inertia Percentage ‘

i

<

GG Internal adjustment
Generator 4—
/ / Motor
Position loop
— Speed loop Torque [00p [t
Position
reference
'/ Position ’/ Speed / Current
@—
Drive Encoder

The reference generator plans an appropriate position reference according to the settings of
relevant parameter.

A

WARNING

Since the limit function is unavailable when using the tuning tools, please make
sure that the movable parts have sufficient travel in the planned motion track.
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8.3.2 Auto-Tuning Tool

Function Description

With the Auto-Tuning Tool, the reference generator can plan the position curve and generate a
position reference as inputs to the position loop.

There are two operation patterns (POS0 and POS1), you can set their relevant parameters

respectively. Figure 8-8 shows an example of position-speed timing diagram in PJOG
operation.

Figure 8-8 Position-speed timing diagram

ﬂ Stop Time =

Position A /—ﬁ\
Rotations
i ﬂ Stop Time %
>t
Speed &
Maximum Speed

\

The Drive will operate the Motor repeatedly according to the parameter settings of the two
operation patterns until the tuning is completed. You can set the parameters Pn164 and Pn168 to
a negative value for reversing the Motor, so that there are four ways of the operation in the program
jogging, asis shown in Figure 8-9.

Figure 8-9 Operation by using Auto-Tuning Tool

Round trip in Round trip in
positive direction negative direction
Speed Speed
» >
Movement in Movement in
Positive direction negative direction

\ 4

Speed Speed
T . T
‘ ' ‘

You shall set the Rotations (Pn164 and Pn168) and Max Speed (Pn165 and Pn169) to a proper
value. If the Rotations is set too small or the Max Speed is set too large, it is possible that the

maximum speed set cannot be reached. In this case, it is necessary to increase the Rotations or
decrease the Max Speed.

Usethe Auto-Tuning Tool as shown in Figure 8-10.
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Figure 8-10 Auto-Tuning Tool flowchart
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The following parameters are automatically adjusted when using the auto-tuning tool.

Parameter Adjustment method Write into
Speed Loop Gain Auto-tuning Pn102
Speed Loop Integral Time Auto-tuning Pn103
Position Loop Gain Auto-tuning Pn104
Tf)rque'Command Auto-tuning Pn105
Filter Time
m  The parameters cannot be changed automatically when using the Auto-Tuning Tool.
®  You have to choose whether to save (write) the parameters into the Drive. If
you choose to save, parameters will be changed, but they are only available for
CAUTION

Manual Tuning function.

Applicated Case

e Applied forthe high rigidity (up to 20 times load moment of inertia) equipment.
e Applied forthe low rigidity (up to 10 times load moment of inertia) equipment.

e The number of revolutions is more than 1 rotation, and the rotation speed is higher than 100 rpm.
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Relevant Parameters

Parameter | Setting Description \I;\rlgzrl]ed Classification
Pn106 — Load Inertia Percentage Immediately | Adjustment
Pn164 - Turns for PJOGO Immediately | Adjustment
Pn165 - Max Speed for PJOGO Immediately | Adjustment
Pn167 - Stop Time for PJOGO Immediately | Adjustment
Pn168 — Turns for PJOG1 Immediately | Adjustment
Pn169 - Max Speed for PJOG1 Immediately | Adjustment
Pn171 - Stop Time for PJOG1 Immediately | Adjustment

Application Restrictions

You can use the automatic vibration suppression function when using the auto-tuning tool.

The following functions or applications are not available when using Auto-Tuning Tool:

e Gain switchis disabled.
e Model Following Control Functionis disabled.
e Notch Filter is disabled.

e Vibration Suppressionis disabled.

Load Oscillation Suppressionis disabled.

A The Auto-Tuning Toolis unavailable in fully-closed loop control.

CAUTION

Operation Procedure: Use the Panel Operator of the Drive

The following are the steps to use the Auto-tuning tool.

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

Step 2 Press[A]keyor[V]keyto selectthe function number Fn017.

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

Lit for that the adaptive
notch filter is enabled
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Step 4 Press[M] key to execute this operation, and Panel Operator display as below.

Lit for that the last 3 digits
are position loop gain.

Lit for that the automatic The last 3 digits are
vibration suppression is enabled the gain value.

Lit for that the last 3 digits
are speed loop gain.

Step 5 When this operation has been completed, Panel Operator will display the result of execution.
Succeeded Failure

Step 6 Press [ 4] keytoreturn to the display of the Fn017.

-—--End

8.4 Feedback Speed Selection

The speed feedback from the encoder is the calculate result that the Drive read the position value
from the encoder and differentiate time.

There is a speed observer inside the Drive for detecting the speed of the Motor inreal time. The
detected speed can be used for host controller monitoring or as a speed feedback for the speed
loop.

In the case of low speed or low encoder resolution, the method of position-to-time differentiation
introduces large noise. You can set Pn162=1 to use observed speed as the feedback speed.

In addition, you can increase the setting of Pn161 for making the observed speed closer to the
actual speed, but overshooting will be likely to occur.

Parameter | Setting Meaning When Enabled | Classification
Pn161 - Load Torque Observer Gain Immediately Adjustment
0 [Default] Use encoder speed as the feedback
speed.
Pn162 After restart Function
] Use observed speed as the
feedback speed.

If you keep the default setting of Pn162, you can use a low-pass filter to eliminate the noise and
high- frequency band, in this case, you shall set Encoder Speed Filter Time (Pn135) as a proper
value.

Increase the setting of Pn135, the filtering effect will be better, and the encoder feedback speed
will be smooth, but the phase lag of the speed feedback is also larger, which can reduce the servo

performance.
Parameter | Setting Meaning When Enabled Classification
Pn135 — Encoder Speed Filter Time Immediately Adjustment
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8.5 Vibration Suppression

8.5.1 Notch Filter

The notch filter is used to eliminate vibration caused by mechanical resonance.

There are three notch filters in the Drive, those who can used independently or in combination,
Figure 8- 18 shows the block diagram of using the notch filters.

Figure 8-18 Block diagram of using the notch filters

M
Position otor
Reference )
e L_J Position loop g Speed l00p g Togihailée?:
- s & TOrque loop

Position Speed Current

Encoder

Figure 8-19 shows the relevant parameters for the notch filter. Since the notch filter can attenuate
the signal at the notch frequency, if you set a proper frequency (Pn181, Pn184 or Pn187), depth
(Pn182, Pn185 or Pn188) and width (Pn183, Pn186 or Pn189), the vibration signal in the torque
reference can be filtered.
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Figure 8-19 Diagram of notch filter parameters
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Parameter | Setting Meaning \Ié\:;i?ed Classification
Pn181 — Frequency of Notch Filter 1 Immediately | Adjustment
Pn182 — Depth of Notch Filter 1 Immediately | Adjustment
Pn183 - Width of Notch Filter 1 Immediately | Adjustment
Pn184 - Frequency of Notch Filter 2 Immediately | Adjustment
Pn185 - Depth of Notch Filter 2 Immediately | Adjustment
Pn186 — Width of Notch Filter 2 Immediately | Adjustment
Pn187 — Frequency of Notch Filter 3 Immediately | Adjustment
Pn188 — Depth of Notch Filter 3 Immediately | Adjustment
Pn189 — Width of Notch Filter 3 Immediately | Adjustment

e Setthe frequency of notch filter to 5000, indicating the notch filter is unavailable.

e The setting range of the depth is from 0 to 23.

e The setting range of the width isfrom 0 to 15.

Bode Diagram

e

Magritude (dB)
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8.5.2 IF (Intermediate Frequency) Vibration Suppression

The IF vibration suppression filter is used to process the speed deviation and compensated to the
torque reference. Itis applied for the frequency range 100 Hz to 2000 Hz. Figure 8-20 shows the
block diagram of using the IF vibration suppression filter.

Figure 8-20 Block diagram of using the IF vibration suppression filter
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suppression filter ’ » filter ’ gain
Motor
Speed loop Torque loop

Speed
reference

Encoder

e Pn173 determines the frequency center at which vibration suppression is to be performed.

e Pn174 determines the vibration suppression bandwidth of the filter, indicating the range of
the adjustment filter near the center frequency. Increasing this setting can increase the
range of vibration suppression, but it will affect the phase of the frequency near the center.

e The high pass filter and the lowpass filter are respectively used to filter high frequency DC
signals and low frequency DC signals.

e Pn178 determines the level of the final compensated IF vibration suppression.

Parameter | Setting | Meaning When Enabled | Classification

Frequency of Vibration Suppression

Pn173 —
: Filter

Immediately Adjustment

Pn174 - Adjust Ba.ndW|thh of Vibration Immediately Adjustment
Suppression Filter

Pn175 - Vibration Suppression Immediately Adjustment

PN176 . Lowpass !:llterTlmeforV|brat|on Immediately Adjustment
Suppression

Pn177 - High pass. Filter Time for Vibration Immediately Adjustment
Suppression

Pn178 . Damping of Vibration Suppression Immediately Adjustment

Filter
NOTE: Set Pn173 to 2000, indicating the notch filter is unavailable.

8.5.3 Load Oscillation Suppression

Use the Load Oscillation Suppression function for suppressing low frequency jitter at the end of the
load during position control, as is shown in Figure 8-21.
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Figure 8-21 Load Oscillation Suppression
Before Tuning After Tuning

This function is based on the Model Following Control. According to the relationship between the
load position and the Motor position in the Model Following Control, aiming at controlling the
stability of the load position, and correcting the position reference, as well as the feedforward
generated by the Model Following Control. Figure 8-22 shows the block diagram of using the Load
Oscillation Suppression.

Figure 8-22 Load Oscillation Suppression

Load Oscillation Suppression

+ Motor
Model
following cemmmmmmmmm = Position 100D s o Speed loop Torque loop
control
Speed feedforward Position Speed Current
Torque feedforward
Encoder
When
Parameter | Settin Meanin Classification
g g Enabled

Use the model following control and

Pn150.0 2 _ )
load oscillation suppression.

Afterrestart | Function

Pn155 — Load Oscillation Frequency Immediately | Adjustment

PN156 . F|lterT|m§f0r Load Oscillation Immediately | Adjustment
Suppression

Pn157 - Limit for Load Oscillation Suppression | Immediately | Adjustment

e Pn155determines the frequency at which Load Oscillation Suppressionis to be performed.

e Pn156 determines the filter time. You can increase this setting, and the filtering effect will be
better. However, it may reduce the suppression effect due to the lag.

e You can set Limit for Load Oscillation Suppression (Pn157) as a proper limit value, helping to
reduce overshooting during the start and stop.

Frequency Detection for Load Oscillation Suppression

If the frequency for the Load Oscillation Suppression can be detected by a measuring instrument (laser
interferometer, etc.), please write the frequency data (in 0.1 Hz) into the Pn155 directly.
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Application Restrictions

The following application restrictions apply to the Load Oscillation Suppression.

Load Oscillation Suppression can only be used when the Model Following Controlis in effect.

Only applied for the Manual Tuning.

Only applied for the Position Control Modes.

Itis unavailable in fully-closed loop control.

8.5.4 Automatic Vibration Suppression

The automatic vibration suppression function determines the vibration state by the Motor during
operation and recognizes the vibration frequency, and then selects the notch filter or the
intermediate frequency vibration suppression function according to the characteristics of the
vibration and automatically sets the vibration frequency.

The automatic vibration suppression function determines and detects the vibration frequency
during the operation of the Motor, and then choose the notch filter or the IF suppression function,
and set the relevant parameters for the vibration suppression.

Parameter | Setting Meaning When Enabled | Classification
Automatic Vibration Suppressionis
Default
O[befault] 1 jisabled.
Pn100.2 After restart Function
1 Automatic Vibration Suppressionis
enabled.
Pn179 . Amplitude Threshold for Vibration Immediately Adjustment

Detection

Pn179 determines the threshold of a frequency amplitude. If the detected frequency amplitude
exceeds this setting, it will be regarded as a vibration.

Applied in Tuning-less, One-Parameter Auto-Tuning, Manual Tuning, and Manual-Tuning Tool

When the automatic vibration suppression function is applied in the Tuning-less, One-Parameter
Auto- Tuning, Manual Tuning, and Manual-Tuning Tool, the following parameters can be set
temporarily.

Parameter | Setting Meaning When Enabled | Classification
Pn184 - Frequency of Notch Filter 2 Immediately Adjustment
Pn173 . Frequency of Vibration Suppression Immediately Adjustment

Filter

Applied in Auto-Tuning Tool

When the automatic vibration suppression function is applied in the Auto-tuning Tool, the following
parameters can be preset, and you can decide whether to write into the Drive.

Parameter | Setting Meaning When Enabled | Classification

Pn181 - Frequency of Notch Filter 1 Immediately Adjustment

Pn184 - Frequency of Notch Filter 2 Immediately Adjustment
Frequency of Notch Filter 3

Pn187 - Immediately Adjustment
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Parameter | Setting Meaning When Enabled | Classification
Pn173 o Eirlc::,zruencyofVlbratlon Suppression Immediately Adjustment

8.6 Diagnostic Tools

8.6.1 Load Inertia ldentification

The Load Inertia Identification function is used to calculate the load inertia relative to the Motor
rotor inertia (percentage of load inertia).

The Motor will rotate back and forth several times (the maximum rotations is 8) when using this
function. You can change the number of Motor rotations for this function by the parameter Pn172.

Parameter | Setting Meaning When Enabled | Classification
0 [Default] 8 rotations

Pn172 Immediately Function
1 4 rotations

m  Stop the Motor running before performing this function.

m  Ensure the movable parts have sufficient travel in the forward and

WARNING reverse directions, as the Motor will run for up to 8 rotations during this
operation.
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Use the Panel Operator of the Drive

The following are the steps to execute the load inertia identification by using the Panel Operator.

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

Step 2 Press[A]keyor[V]keyto selectthe function number Fn009.

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

Step 4 Press[M] key to execute the load inertia identification.
At this time, Panel Operator displays the speed of the Motor in real time.

Step 5 When this operation has been completed, Panel Operator will display the detection result (Unit: %).

NOTE: You can press the [M] key several times to execute this operation until the detection result is confirmed.

Step 6 Press[A]key to write the detection value to the parameter Pn106 (Load Inertia Percentage).

Step 7 Press[d] keytoreturn to the display of the Fn009.

-—-End
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Chapter 9 Alarm Displays

9.1 Alarm Classifications

There are three classifications of alarms for the Drive: Gr.1, Gr.2, and Warning. They will affect the
display and operation for the Servo System.

Classification | Stopping Method Panel Display

The Panel Operator displays between Alarm

Stops the Motor according to
No and Servo state FLT by turns.

the setting of Pn003.0.

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

Stops the Motor according to
Gr.2 the setting of Pn004.0

For details, refersto 0

The Panel Operator displays between Alarm
No and Servo state run by turns.

Do not stop the Motor, and keep

Warnin .
g the current operation
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9.2 Alarm Detailed
Gr.1 Warning

A 1:

Parameter destruction

Possible causes

Confirm the method

Action

The supply voltage is set within the

The supply voltage Measure the supply voltage. ?P?CITICGFIOI’] range and the
drops initialization of the parameter
instantaneously setpoint is performed.
Parametersare Confirm the time of the power Re-wrl.te the parameter after

. . restoring the factoryvalue of the
written to interrupt outage.

parameter (Fn001).

power

Malfunction dueto
noise

Confirm the runtime environment.

Take anti-interference
countermeasures and then
power the drive back in.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.03: Motor overspeed

Possible causes

Confirm the method

Action

The U, V, W phase

wiring is incorrect

sequence of the motor

Confirm the wiring of the motor.

Confirmifthereis a problem
with the motor wiring.

value exceeds the
overspeed value

Theinstruction input

Confirm the input instruction.

Lower the instruction value, or
adjust the gain.

The motor speed
exceedsthe
maximum speed

Confirm the waveform of the motor
speed.

Reduce the speed command
input gain or adjust the setting
of the Pn323 (Overspeed Alarm
Detection Threshold).

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

It may be a drive failure. Replace
the drive.
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A.04: Overload

Possible causes

Confirm the method

Action

Motor wiring, encoder
wiring, or poor

Confirm the wiring.

Check whether there is a problem
with the motor wiring and encoder

connection wiring.

The motor runs | Confirmthe overload Revisit load conditions and
beyond the overload | characteristics and operating operating conditions. Or revisit
protection instructions of the motor. the motor capacity.

characteristics

Due to mechanical
factors, the motor is
notdriven, resultingin
excessive load during
operation

Confirm the operating
instructions and motor speed.

Improve mechanical factors.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.05: The position deviation counter overflows

Possible causes

Confirm the method

Action

The wiring of the
motor U, V, W is
incorrect

Confirm the wiring of the motor
main circuit cable.

Confirm that the motor cable or
encoder cable has problems such
as poor contact.

Position commands
are too fast

Try lowering the position command
speed before running.

Lower the position command
speed or command acceleration
or adjust the electronic gear
ratio.

The position
instruction
accelerates too
much

Try slowing down the instruction
acceleration before running.

With the EtherCAT command, the
position command acceleration is
reduced.

Deviation counter
overflow alarm
(Pn504) is low relative
to operating
conditions

Confirm that the position
deviation counter overflow alarm
(Pn504) is appropriate.

Correctly set the value of the
parameter Pn504.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.
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A.06: The position deviation pulse overflows

Possible causes

Confirm the method

Action

Servo ON is
maintained when the
position deviation in
servo OFF exceeds
the setpoint of
(Pn504x electronic
gear).

Confirm the amount of
positional deviation when
servo OFF,

Setthe correct deviation counter
overflow alarm (Pn504) when
servo ON.

A.07: The electronic gear setting or pulse frequency is unreasonable

Possible causes

Confirm the method | Action

The setting of the
electronic gearratio:
Pn725/Pn726 (6093-
01h/6093-02h)is not
within the set range

Confirm that the
electronic gearratiois
within a reasonable
range

The setting range of the electronic gear
ratio depends on the number of
encoder bits:

Encoder bitss23, setrange: [0.001, 32000]

A.08: There is a problem with the first channel of current detection

Possible causes

Confirm the method

Action

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.09: There is a problem with the second channel of current detection

Possible causes

Confirm the method

Action

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.
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A.12: Overcurrent

Possible causes Confirm the method Action

The main circuit
cable is wired | Confirm thatthe wiringis correct. Modify the wiring.
incorrectly, or the
contactis poor

The mainloop cable Confirm whether a short circuit
is shorted internally has occurred between the UVW
or a short-to-ground phases of the cable and between
circuit has occurred the UVW and the ground.

There is a possibility that the
cable will be short-circuited.
Replace the cable.

A short circuitor a Confirm whether a short circuit
short circuit to the has occurred between the UVW Itis possible that the motoris
ground occursinside phases of the motor terminals faulty. Replace the motor.
the motor and between the UVW and the

ground.

Confirm whether a short circuit

Ashortcircuitor has occurred between the UVW . .
. It may be adrive failure. Replace
short- to-ground phases of the motor connection the drive
circuit occursinside | terminals of the drive and )
the drive between the UVW and the ground.

The braking resistor
is wired incorrectly Confirm that the wiring is correct. Modify the wiring.
or has poor contact

Dynamic brakes IThe DB usage frequency is confirmed

(emergency stops by the DB resistor power dissipation.

due to DB or drives) Or use the alarm display to confirm if [Change drive selection, operating
are used frequently, |damage to the DB braking circuit methods, and mechanisms to

or DB brake circuit (A.1B) has occurred. reduce the frequency of DB use.
damage alarms

occur

Change the selection, operating

Exceedsthebraking |Confirm how often the braking mfethod, and mechanism of the

capacity resistoris used. drive to reduce the frequency of DB
usage.

The braking Change the braking resistance

resistance value of Confirm how often the braking \value to a value above the
the drive is too small resistor is used. minimum allowable resistance
\value of the drive.

High loads are Confirm that the operating
tolerated when the conditions are outside the
motor is stopped or  |specification range of the servo drive. [Réduce the load onthe motor. Or
when running at low run at a higher operating speed.

speeds

Take anti-interference measures,
Malfunction d Improve the noise environment such [SUch as correctwiringof FG. In

? unctiondue to as wiring and settings to confirm addition, please use a wire with the
noise Whether there is any effect. same size as the driver main circuit
wire for the FG wire size.

Power on the drive. When an alert still

Drive failure occurs, it may be a drive failure.

Replace the drive.

Document Version: V1.01 (Sept. 2024) 2024 Unitronics All Rights Reserved 195



UMD-B5 CANopen User Guide

Chapter 9 Alarm Displays

A.13: Overvoltage

Possible causes

Confirm the method

Action

The supply voltageis
out of specification

Measure the supply voltage.

Adjustthe AC/DC supplyvoltage
to the product specifications.

The power supplyisin
anunstable state or
has been affected by
lightning strikes

Measure the supply voltage.

Improve power conditions and
power the drive again after
setting the surge suppressor.
When an alert still occurs, it
may be a drive failure. Replace
the drive.

Acceleration and

deceleration occur
whenthe AC supply
voltage exceeds the
specification range

Confirm the supply voltage and
speed andtorque during
operation.

Adjust the AC supply voltage to
the product specifications.

The external braking
resistance value is
larger than the
operating
conditions

Confirm the operating conditions
and braking resistance values.

Considering the operating
conditions and loads, the
braking resistance value is
revisited.

Operates above the
allowable moment of
inertia or mass ratio

Confirm that the moment of
inertia or mass ratio is within the
allowable range.

Extend the decelerationtime or
reduce the load.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.14: Undervoltage

Possible causes

Confirm the method

Action

The supply voltageis
below specification

Measure the supply voltage.

Regulate the supply voltage to the
normal range.

The supply voltage
dropsduring
operation

Measure the supply voltage.

Increase the power supply
capacity.

An instantaneous
power outage occurs

Measure the supply voltage.

Ifthe instantaneous stop hold
time (Pn538) is changed, it is
set to a smaller value.

The fuse of the drive
is blown

Replace the drive, connect the
reactor to the DC reactor
connection terminals (P1, P2),
and use the drive.

Drive failure

Power on the drive. When an alert
stilloccurs, it may be a drive failure.

Replace the drive.
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A.16: Regeneration abnormalities

Possible causes

Confirm the method

Action

The drive requires
an external braking
resistor

Confirm the connection of the
externalregenerative resistorand
check the setpoints of Pn535 and
Pn536.

After connecting the external
braking resistor, set Pn535 and
Pn536to the appropriate
values.

When an external
brakingresistoris not
used, the short wiring
of B2 and B3 falls off

Confirm the connection of the short
wires of B2 and B3.

Properly wire the short wiring.

External
regenerative
resistors are poorly
wired, detached, or
disconnected

Confirm the wiring of the external
regenerative resistor.

Properly wired external
regenerative resistors.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.18: The moduleis overheating

Possible causes

Confirm the method

Action

The ambient
temperatureistoo
high

Measure the ambienttemperature
with a thermometer. Or confirm
health through drive provisioning
environment monitoring.

Improve drive setup conditions
and reduce ambient temperature.

The overload alarm
was reset several
times by powering it
off and then running

Use the alert display to confirm if an
overload alert has occurred.

Change the reset method for the
alert.

Theloadistoo
heavy, or the
regeneration
capacity is
exceeded during
operation

The load in operation is confirmed
by the cumulative load rate, and
the regenerative processing
capacity is confirmed by the
regenerative load rate.

Revisit load conditions and
operating conditions.

The orientation of
the drive and the
spacing from other
drives are
unreasonable

Confirm the setup status of the
drive.

Install according to the installation
standards of the drive.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive failure.

Replace the drive.
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A.1D: The temperature sensor is disconnected

Possible causes

Confirm the method

Action

The ambient
temperatureistoo
high

Measure the ambienttemperature
with a thermometer. Or confirm
health through drive provisioning
environment monitoring.

Improve drive setup conditions
and reduce ambient temperature.

The overload alarm
was reset several
times by powering it
off and then running

Use the alert display to confirmifan
overload alert has occurred.

Change the reset method for the
alert.

The load istoo
heavy, or the
regeneration
capacity is
exceeded during
operation

The load in operation is confirmed
by the cumulative load rate, and
the regenerative processing
capacity is confirmed by the
regenerative load rate.

Revisit load conditions and
operating conditions.

The orientation of
the drive and the
spacing from other
drives are
unreasonable

Confirm the setup status of the
drive.

Install accordingto the installation
standards of the drive.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.1E: The main charge circuitis faulty

Possible causes

Confirm the method

Action

The drive requires an
external braking
resistor

regenerative resistor and check the
setpoints of Pn535 and Pn536.

Confirmthe connection of the external

After connecting the external
braking resistor, set Pn535 and

Pn536to the appropriate values.

When an external
braking resistoris not
used, the short wiring
of B2 and B3 falls off

wires of B2 and B3.

Confirmthe connection of the short

Properly wire the short wiring.

External
regenerative
resistors are poorly
wired, detached, or
disconnected

Confirm the wiring of the external
regenerative resistor.

Properly wired external
regenerative resistors.

The external
regenerative
resistance value or
regenerative
resistance capacity
is insufficient, oritis
in a continuous
regeneration state

Again, the operating conditions or
capacity are confirmed.

Change the regeneration
resistance value and regenerat
resistance capacity. Adjust the
operating conditions again.

ive
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Possible causes

Confirm the method

Action

Continuously bear
negative loads and
are in a state of
continuous
regeneration

Confirm the load applied to the motor
in operation.

Revisiting the system, which
includes servo, mechanical, and
operating conditions.

The capacity setin
Pn536 (discharge
resistor power) is less
thanthe capacity of
the external
regenerative resistor

Confirm the connection of the
regenerative resistor and the value of
Pn536.

Corrects the setpoint of Pn536.

The value setin
Pn535 (Discharge
Resistor Resistance)
islessthan the
external regenerative
resistance value

Confirm the connection of the
regenerative resistor and the value of
Pn535.

Corrects the setpoint of Pn535.

The external
regeneration
resistance value is
too large

Confirm thatthe regeneration
resistance value is correct.

Change itto the correct resistance
value and capacity.

Drive failure

Confermtat Tregnatien Rescisteins

Valleus Correcht.

Replace the drive.

A.1F: Short-to-ground fault

Possible causes

Confirm the method

Action

The motor cable has
a short-circuitto
ground

Confirm if a short circuit has
occurred between the UVW of the
cable and the ground.

There is a possibility that the
cable will be short-circuited.
Replace the cable.

A short-to-ground
circuithas
occurred inside the
drive

Confirm whether a short circuit has
occurred between the UVW and the
ground of the motor connection
terminal of the drive.

It may be a drive failure. Replace
the drive.

A.24: The main loop power supply is wired incorrectly

Possible causes

Confirm the method

Action

A single-phase AC
power supply input
(Pn007.1 =0)is not
set and a single-
phase power supply
is entered

Confirm power and parameter
settings.

Setthe correct power inputs and
parameters.
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A.37: Control panel communication timed out

Possible causes

Confirm the method

Action

Poor connection
betweenthe
operator panel and
the drive

Confirm the contact of the
connector.

Reinsertthe connector. Or
replace the cable.

Malfunction due to
noise

Improve the noise environment
such as wiring and settings to
confirm whether there is any
effect.

Keep the operator panel body or
cable away from devices/cables
that are generating noise
interference.

Operator panel failure

Connectthe operator panelagain.
When an alarm still occurs, it is
possible that the operator panelis
malfunctioning.

Replace the operator panel.

Drive failure

Power on the drive. When an alert
stilloccurs, it may be a drive
failure.

Replace the drive.

A.42: The motor power does not match the drive power

Possible causes

Confirm the method

Action

The drive capacity
does not match the
capacity of the
motor

The drive capacity must be the
same as the motor capacity.

Match the capacity of the drive
to the motor.

Encoder failure

After replacing the encoder, confirm
that the alarm no longer occurs.

Replace the motor (encoder).

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.43: The encoder type is incorrect

Possible causes

Confirm the method

Action

Encoder failure

After replacing the encoder, confirm
that the alarm no longer occurs.

Replace the motor (encoder).

Drive failure

Power on the drive. When an alert
stilloccurs, it may be a drive
failure.

Replace the drive.

A.45: Multi-turn data error

Possible causes

Confirm the method

Action

The batteryis poorly
connected and not
connected

Confirmthe connection of the
battery.

Properly connect the battery.

Document Version:

V1.01 (Sept. 2024)

2024 Unitronics All Rights Reserved

200



UMD-B5 CANopen

User Guide

Chapter 9 Alarm Displays

Possible causes

Confirm the method

Action

The battery voltageis
below the specified
value

Measure the voltage of the
battery.

Replace the battery and clear the
alarm. See 3.5.4 Installing or
Replacing the Battery.

Drive failure

Power on the drive. When an alert
stilloccurs, it may be a drive

failure.

Replace the drive.

A.46: Multi-turn data overflow

Possible causes

Confirm the method

Action

The batteryis poorly
connected and not
connected

Confirmthe connection of the
battery.

Properly connect the battery.

Multiple laps of data
have overflowed

Set up one of the following:

Use the operator panel to perform
Fn010 and Fn011.

A.47: The absolute encoder battery voltage is too low

Possible causes

Confirm the method

Action

The batteryis poorly
connected and not
connected

Confirmthe connection of the
battery.

Properly connect the battery.

The batteryvoltage is
below 2.45V

Measure the voltage of the battery.

Replace the battery and clear the
alarm. See 3.5.4 Installing or
Replacing the Battery.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.48: Absolute encoder battery volt

age undervoltage

Possible causes

Confirm the method

Action

The batteryis poorly
connected and not
connected

Confirmthe connection of the
battery.

Properly connect the battery.

The batteryvoltage is
below 3.0V

Measure the voltage of the battery.

Replace the battery and clear the
alarm. See 3.5.4 Installing or
Replacing the Battery.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.
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A.49: Multiple or single turn data anomalies were detected

Possible causes

Confirm the method

Action

The batteryis poorly
connected and not
connected

Confirmthe connection of the
battery.

Properly connect the battery.

The batteryvoltageis
below 3.0V

Measure the voltage of the battery.

Replace the battery and clear the
alarm. See 3.5.4 Installing or
Replacing the Battery.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.50: The encoder is disconnected

Possible causes

Confirm the method

Action

The encodercableis
wired incorrectly

Confirm the wiring of the motor
encoder cable.

Confirm that the motor cable or
encoder cable has problems such
as poor contact.

Malfunction dueto
noise

Improve the noise environment
such as wiring and settings to
confirm whether there is any
effect.

Adoptanti-
interference
countermeasures.

Encoder failure

Power on the drive. When an
alarm still occurs, it is possible
that the motor is malfunctioning.

Replace the motor.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

Absolute encoder overspeed detection

Possible causes

Confirm the method

Action

When the control
power is turned on,
the motor rotates at a
speed of more than
200 rpm

The speed of the motoris
confirmed by the speed of the
motor when the power is turned
on.

Adjustthe motor speed to less
than 200 rpm and turn on the
control power.

Encoder failure

Power on the drive. When an alarm
still occurs, it is possible that the
motor or absolute encoder is
faulty.

Replace the motor or absolute
encoder.

Drive failure

Power on the drive. When an alert
stilloccurs, it may be a drive
failure.

Replace the drive.
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A.52: An error occurred inside the encoder

Possible causes

Confirm the method

Action

Encoder-related
alarms have not been
reset

Resets the encoder-related alarms

Use the operator panel to perform
Fn010 and Fn011.

A.53: Error encoder lap information

Possible causes

Confirm the method

Action

Encoder-related
alarms have not been
reset

Resets the encoder-related alarms

Use the operator panelto perform
Fn010 and Fn011.

A.54: Errors occurred at the check digits and cutoff bits in the encoder control domain

Possible causes

Confirm the method

Action

Encoder-related
alarms have not been
reset

Resets the encoder-related alarms

Use the operator panel to perform
Fn010 and Fn0O11.

A.58:

Information such as encoder zone phase is empty or incorrect

Possible causes

Confirm the method

Action

Encoder failure

Power on the drive. When an
alarm still occurs, it is possible
that the motor or absolute
encoderisfaulty.

Replace the motororabsolute
encoder.
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A.59:

Information such as the motor body in the second area of the encoder is empty or wrong

Possible causes

Confirm the method

Action

Encoder failure

Power on the drive. When an
alarm still occurs, it is possible
that the motor or absolute
encoderisfaulty.

Replace the motor or absolute
encoder.

A.65: location overflow alarm

Possible causes

Confirm the method

Action

The wiring of the
motor U, V, Wis
incorrect

Confirm the wiring of the motor
main circuit cable.

Confirm that the motor cable or
encoder cable has problems such
as poor contact.

Position commands
are too fast

Try lowering the position command
speed before running.

Lower the position command
speed orcommand acceleration
or adjust the electronic gear
ratio.

The position
instruction
accelerates too
much

Trytoreduce the acceleration of the
command before running.

With the EtherCAT command, the
position command acceleration is
reduced.

Deviation counter
overflow alarm
(Pn504) is low relative
to operating
conditions

Confirm that the position
deviation counter overflow alarm
(Pn504) is appropriate.

Correctly set the value of the
parameter Pn504.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.70: DC synchronization error

Possible causes

Confirm the method

Action

Synchronization
timing (SyncO0)
fluctuations in
EtherCAT
communication.

Rebootthe drive to re-establish
EtherCAT communication.

A.71:

SM Event synchronization event premature

Possible causes

Confirm the method

Action

EtherCAT
communication
error due to noise.

Check the EtherCAT wiring and
implement noise
countermeasures.

The controller does
not update process
data during a fixed
period of time.

Examine the process data
specified by the controller.

Modify the controller's
configuration so that it can
update process data during a
fixed period.
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Possible causes

Confirm the method

Action

The EtherCAT
communication
cable orconnector
wiring is faulty.

Checkthe EtherCAT
communication cables and
connector wiring.

Modify the wiring.

A.72: SM Event synchronization event timed out

Possible causes

Confirm the method

Action

EtherCAT
communication
error due to noise.

Check the EtherCAT wiring and
implement noise
countermeasures.

The controller does
not update process
data during a fixed
period of time.

Examine the process data
specified by the controller.

Modify the controller's
configuration so that it can
update process dataduring a
fixed period.

The EtherCAT
communication
cable orconnector
wiringis faulty.

Checkthe EtherCAT
communication cables and
connector wiring.

Modify the wiring.

A.73: EtherCAT processor internal error

Possible causes

Confirm the method

Action

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.74: The position is set in the Cubic interpolation algorithm with a period error

Possible causes

Confirm the method

Action

Synchronization
timing (Sync0)
fluctuations in
EtherCAT
communication

Reboot the drive to re-establish
EtherCAT communication.

A.75: There was an error setting for the synchronization period

Possible causes

Confirm the method

Action

Synchronization
timing (SyncO0)
fluctuationsin
EtherCAT
communication

Rebootthe drive to re-establish
EtherCAT communication.

The setting of object
60C2isnotaninteger
multiple of 125us

Check the setpoint of object 60C2

Correctly set object 60C2.
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A.76: The acceleration object is set to 0 in PP/PV mode

Possible causes

Confirm the method

Action

The setpoints for
objects 6083, 6084,
6085 are incorrect

The setpoints for objects 6083,
6084,
6085 (not 0).

Correctly set objects 6083, 6084,
6085.

A.77: OP mode process data watchdog communication timed out

Possible causes

Confirm the method

Action

Detects whether the

The data transmission interval

Rebootthe drive to re-establish

cableis loose

plugged in tightly

master controller is detected by the Wireshark L
EtherCAT communication.

sends process data packet capture software

properly

Whetherthe network | Checkwhetherthe network cableis

Reseat the network cable

: The motor UVW wiring is wrong

Possible causes

Confirm the method

Action

A short circuit or a
short circuit to the
ground occurs
inside the motor

Confirm whether a short circuit
has occurred between the UVW
phases of the motor terminals
and between the UVW and the
ground

Itis possible thatthe motoris
faulty. Replace the motor.

The U, V, W phase
sequence of the motor
wiring is incorrect

Confirm the wiring of the motor.

Confirmifthereis a problem
with the motor wiring.

A.82: The motor type does not match

Possible causes

Confirm the method

Action

The drive capacity
does not match the
capacity of the
motor

The drive capacity must be the
same as the motor capacity.

Match the capacity of the drive
to the motor.

A.83: The motor is operating abnormally

Possible causes

Confirm the method

Action

A short circuit or a
short circuit to the
ground occurs
inside the motor

Confirm whether a short circuit
has occurred between the UVW
phases of the motor terminals
and between the UVW and the
ground.

Itis possible thatthe motoris
faulty. Replace the motor.
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Possible causes

Confirm the method

Action

The U, V, W phase
sequence of the motor
wiring is incorrect

Confirm the wiring of the motor.

Confirmifthereis a problem
with the motor wiring.

Confirm the method

Action

Power on the drive.
When an alert still

occurs, itmaybea

drive failure.

Replace the drive.

A.FO: Internal logic exceptions
Possible causes
Drive failure
Gr.2 Alarm

A.15: The regenerative resistance is damaged

Possible causes

Confirm the method

Action

The drive requires
an external braking
resistor

Confirm the connection of the
externalregenerative resistorand
check the setpoints of Pn535 and
Pn536.

Connect External Braking
Resistor, Set Pn535 And Pn536
To appropriate Values.

When an external
braking resistoris not
used, the short wiring
of B2 and B3 falls off

Confirm the connection of the short
wires of B2 and B3.

Properly wire the short wiring.

External
regenerative
resistors are poorly
wired, detached, or
disconnected

Confirm the wiring of the external
regenerative resistor.

Properly wired external
regenerative resistors.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A.1A: Thecharging resistance is overloaded

Possible causes

Confirm the method

Action

The input power
supplyisunstable

Measure and confirm the status
of the input power supply.

Ensure that the input power
supply is stable.

Poweristurned onand
off too frequently

Extend the interval between
power on and off or reduce the
frequency of power on and off.
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A.1B: The DB braking circuitis damaged

Possible causes

Confirm the method

Action

The motoris driven by
an external force

Confirm the health status.

Do notdrive the motor by external
force.

The rotational or
running energy at the
timethe DB is
stopped exceeds the
capacity of the DB
resistance

The DB usage frequency is
confirmed by the DB resistor
power dissipation.

Try the following measures.

Reduce the command speed of
the motor.

Adjustthe moment of inertia or
mass ratio.

Reduce the number of DB stops.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A. 0: Themainloop powerlineiso

ut of phase

Possible causes

Confirm the method

Action

Poorwiring of three-
phase wires

Confirm the power wiring.

Confirmif there is a problem with
the power wiring.

The three-phase power
supply is unbalanced

Measure the voltage of each phase
of a three-phase power supply.

Corrects the imbalance of the
power supply (reversing phase).

A single-phase AC
power supply input
(Pn007.1=0)is not
set and a single-
phase power supply
is entered

Confirm power and parameter
settings.

Set the correct power inputs and
parameters.

Drive failure

Power on the drive. When an alert
still occurs, it may be a drive
failure.

Replace the drive.

A. 3:USB Power Supply Exceptions

Cause

Way of confirmation

Solution

USB cable is damaged

Confirm USB cable

Replace the USB drive

Drive failure

If the alarm still occurs when the
USB cableisreplaced, the drive
may be faulty

Replace the drive

A. 9:Multi-turn or Single-turn Data Exception Detected

Cause

Way of confirmation

Solution

Poor battery
connection, ornot
connected

Confirm battery installation

Install the battery correctly

Battery voltage below
3.0V

Measure the battery voltage

® Replace the battery and clear
the alarm. See 3.5.4 Installing or
Replacing the Battery.
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Cause Way of confirmation

Solution

Re-apply power to the drive. If the
Drive failure alarm still occurs, the drive may
be faulty.

Replace the drive.

A.4A: Excessive Encoder Temperature

rated value

Cause Way of confirmation Solution

High ambient Measure the ambienttemperature | Adjustthe ambienttemperature
temperature of the of the motor. of the motor to below 40°C.
motor

Motor running at a Confirm load by cumulative load Adjust the load of the motor
load more thanthe factor. before running to a value within

the rated value.

Encoder failure Re-apply power to the drive. If the
alarm still occurs, itis possible
that the motor or absolute
encoder is faulty.

Replace the motor or absolute
encoder.

Drive failure Re-apply power to the drive. If the
alarm still occurs, the drive may
be faulty.

Replace the drive.

9.2.3 Warnings

A.1C: Fan Disconnection Alarm

Cause Way of confirmation

Solution

Fan is disconnected Confirm if the fan is working

Confirmifthe internal fanis wired
correctly

Fan does not work even after

Fan is damaged .
correct wiring

Replace the drive

A.33: USB Power Supply Exceptions

Cause Way of confirmation

Solution

USB cable is damaged | Confirm USB cable

Replace the USB drive

If the alarm still occurs when the
Drive failure USB cableisreplaced, the drive
may be faulty

Replace the drive

A.49: Multi-turn or Single-turn Data Exception Detected

Cause Way of confirmation

Solution

Poor battery
connection, ornot Confirm battery installation
connected

Install the battery correctly
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Cause

Way of confirmation

Solution

Battery voltage below
3.0V

Measure the battery voltage

® Replace the battery and clear
the alarm. See 3.5.4 Installing
or Replacing the Battery.

Drive failure

Re-apply power to the drive. If the
alarm still occurs, the drive may
be faulty.

Replace the drive.

A.4B: Absolute Encoder Battery Undervoltage (Tamagawa)

Cause

Way of confirmation

Solution

Poor battery
connection, or not
connected

Confirm battery installation

Install the battery correctly

Battery voltage below
3.0V

Measure the battery voltage

Replace the battery and clear the
alarm. See 3.5.4 Installing or
Replacing the Battery.

Drive failure

Re-apply power to the drive. If the
alarm still occurs, the drive may
be faulty.

Replace the drive.

A.D5: Fan Disconnection Warning

Cause

Way of confirmation

Solution

Poor fan wiring

Confirm if the fan is working

Confirmifthe internal fan is wired
correctly

A.D7: Warning for Reaching Soft Limit Positive Limit

Cause

Way of confirmation

Solution

The current position
of the motoris
outside the limits in
this mode

Compare the current motor
position Un009 with the position
limits (Pn325,Pn325) to determine if
the limits are exceeded

Set servo into the limits

A.D8: Warning for Reaching Soft Limit Reverse Limit

Cause

Way of confirmation

Solution

The current
position of the motor
is outside the limits in
PCP mode

Compare the current motor
position Un009 with the position
limits (Pn325,Pn325) to determine if
the limits are exceeded

Set servo into the limits

Document Version: V1.01 (Sept. 2024)

2024 Unitronics All Rights Reserved

210



UMD-B5 CANopen User Guide Chapter 9 Alarm Displays

A.D9: Origin Error Warning

Cause Way of confirmation Solution

1. WhenPn689.2=1,
switch on the Storing Origin

Confirmifthe origin values
function

stored in Un035 and Un036 are
correct 2. Use multiturn encoder.

3. When Pn002.2=1, use
the multiturn encoder as
absolute

Loss of stored
origin
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10.1 Interpreting the Parameter Lists

“When Enabled” indicates the parameter take effective when:
[After restart] the power supply is turned OFF and ON again.
[Immediatelyl] it was set.

No. Name Range Unut Default When Enabled

Basic Function Selections 0 0000 to 0111 - 0000 After restart

I

Pn000.0; Servo ON
0 | Enabled. Here lists the

<~ value of the
Disabled. When tum the S-RDY signal ON, the motor 1s excitation
automatically. parameters and

their description

Parameter
Number

Pn00P Pn000.1: Forward Drive Prohibit Input

Enabled. The motor is stopped according to the setting of Pn003.1
when the overtravel occurs

0

1 | Disabled.

Pn000.2: Reverse Drive Prohubit Input

Enabled. The motor is stopped according to the setting of Pn003.1
when the overtravel occurs.

1 | Disabled.

0

Pn000.3: Reserved setting (Do not change).
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10.2 Parameters Detailed

No. Name Range Unit Default When Enabled
Basic Function Selections 0 b0000 to b0111 - b0000 After restart
| Pn000.0: Servo ON
0 External S-ON Enabled.
1 External S-ON disabled. Servo motor excitation signal
is turned ON automatically after S/RDY is output.

Pn000.1: Forward Drive Prohibit Input

0 External P-OT enabled.
Pn000O Operate in the time sequence setting in Pn004.0 when

travel limit occurs.

External P-OT Disabled.

Pn000.2: Reverse Drive Prohibit Input

0

External N-OT enabled.
Operate in the time sequence setting in Pn004.0 when
travel limit occurs.

Disabled

i Pn000.3: Reserved setting (Do not change)
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No. Name Range Unit Default When Enabled
Reserved setting (Do not b0000 to b1111 - b0000 After restart
change).

| Pn001.0: Motor Running Direction Selection

0 CCW, counter-clockwise rotation in the positive
direction

1 CW, clockwise rotation in the positive direction

Pn001

Pn001.1: Analog Speed Limit Enabled

0 Sets the value of Pn406 as the speed limit value
during torque control.

1 Use the smaller of the speed value corresponding to

the analog voltage input by Tref and the set value of

Pn406 as the speed limit value during torque control.

Pn001.2: Analog Torque Limit Enabled

0

Sets Pn401~Pn404 as torque limit

1

Sets the value corresponding to Tref input analog

voltage as torque limit.

Pn001.3: 2nd Electronic Gear Enabled

0 2nd electronic gear is disabled, PCON signalis used
to switch P/PI
1 2nd electronic gear is enabled, PCON signal is only

used as 2nd electronic gear.
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No. Name Range Unit Default When Enabled
Application Function b0000 to b0100 - b0000 After restart
Selections 2
Pn002.0: Reserved setting (Do not change).
Pn002.1: Selection of Alarm Mechanism for Tamagawa
Protocol Encoders
Pn002 0 Alarm A.48 occurs when Tamagawa protocol encoder

battery voltage is below 3.0V

operation

1 Alarm A.48 occurs when Tamagawa protocol encoder
battery voltage is below 3.0V, and Alarm A.4b occurs
when the battery voltage is below 3V during normal

Pn002.2: Usage of Absolute Encoder

0 Use the encoder as an absolute encoder.

1 Use the encoder as an incremental encoder.

i Pn002.3: Reserved setting (Do not change).
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No. Name Range Unit Default When Enabled
Application Function h000O to h1032 ; h0000 After restart
Selections 3
| Pn003.0: Motor Stopping Mode In Case of a Gr.1 alarm, STO
Active and SOFF
0 Applying the dynamic brake and then let the Motor
coast
Pn003 1 DB braking stops and stays DB after stop
2 Stops freely and remains free after stopping
Pn003.1: Motor Stopping Method for Overtravel
0 DB brake stops, and remains free after stopping
1 Stops freely and remains free after stopping
2 Reverse braking stops, and maintains zero clamp
after stop
3 Reverse braking stops, and remains free after stop
| Pn003.2: Reserved setting (Do not change).
Pn003.3: Overload Enhancement
0 Disabled.

1

Enabled. This function can enhance the Motor load
for instantaneous more than 2 times rated load,
which can be used in the conditions that require
frequent start and stop.
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No. Name Range Unit Default When Enabled
Application Function h000O to h3425 ; h0000 After restart
Selections 4

| Pn004.0: Servo OFF and Stop Mode When Overtravel

0 Motor stopped by dynamic brake. After the motor
stopped, the motor will be free;

1 Motor is running freely until it stops.

2 Servo OFF: motor stopped by dynamic brake. When
overtravel occurs: Reverse braking stops.

3 Servo OFF: motor is running freely until it stops. When
overtravel occurs: Reverse braking stops.

4 Servo OFF: dynamic brake stopped. When overtravel
occurs: Reverse braking stops and the motor enters
the zero clamp state.

5 Regards it as the Warning, and the Motor will run

Pn004 properly.

Pn004.1: Deviation Counter Clear in Local Control Mode

0 Reset to zero when Servo is OFF or STO is available.

1 Reserved setting (Do not change).

2 Reset to zero when Servo is OFF, or STO is available,
or Overtravel occurred.

Pn004.2: Reference pulse form

0 SIGN+PULS

1 Cw+Cccw

2 A+ B(x1)

3 A+B(x2)

4 A+ B (x4)

Pn004.3: Inverses pulse

0 Do not inverse PULS reference and SIGN reference.

1 Do not inverse PULS reference; Inverses SIGN
reference.

2 Inverse PULS reference; Do not inverse SIGN
reference.

3 Inverse PULS reference and SIGN reference.
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No. Name Range Unit Default When Enabled
Application Function h0000 to h33D3 ; h0010 After restart
Selections 5

Pn005.0: Internal Torque Feedforward Method

0 Use the generalinternal torque feedforward.

1 Reserved

2 Use the high-speed internal torque feedforward.

3 Reserved

Pn005.1: Local Control Method

0 Speed control (analog reference): use Pl control when PCON is OFF and
use P control when PCON is ON.

1 Position control (pulse train reference): use Pl controlwhen PCON is OFF
and use P controlwhen PCON is ON.

2 Torque control: PCON is invalid.

3 Speed control (contact reference) © speed control (zero reference):
switch to the speed control (zero reference) when PCON, PCL and NCL

Pn005 are OFF

4 Speed control (contact reference) € speed control (analog reference):
switch tothe speed control (analog reference) when PCON, PCL and
NCL are OFF.

5 Speed control (contact reference) < position control (pulse train
reference): switch to the position control (pulse train reference) when
the PCON, PCL and NCL signals are OFF.

6 Speed control (contact reference) © Torque control (analog reference):
switch to the torque control (analog reference) when the PCON, PCL
and NCL signals are OFF.

7 Position control (pulse train reference) ©speed control (analog
reference): when PCON is OFF, position control (pulse train reference)
isvalid; when PCON is ON,

speed control (analog reference) is valid.

8 Position control (pulse train reference) ©Torque control (analog
reference): When PCON is OFF, position control (pulse train reference) is
valid; when PCON is ON, torque controlis valid.

9 Torque control (analog reference) ©speed control (analog reference):
When PCON is OFF, torque controlis valid; when PCON is ON, speed
control (analog reference) is valid.

A Speed control (analog reference) <zero clamp control: When PCON is
OFF, speed control (analog reference) is valid; when PCON is ON, zero
clamp controlis used.

B Position control (pulse train reference) ©Position control (pulse
prohibited): When PCON is OFF, position control (pulse train reference)
isvalid; when PCON is ON, position control (pulse prohibited) is valid.

C Position control (PCP control)

D Speed control (parameter reference): PCON is invalid.
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Pn005
Pn005.2: Torque Feedforward Method
0 Use the internal torque feedforward.
1 Use the model following control torque feedforward,

whichis available when Model Following Control
Selection (Pn150.0) is enabled.

2 Controller setting speed feed-forward: valid in bus
control mode and set by object Ox60B1.
3 Speed feed-forward generated by the Cubic

interpolation algorithm: valid after the Cubic
interpolation algorithm is selected through the object
0x60C0 in bus control mode.

Pn005.3: Speed Feedforward Method

0 Use the internal speed feedforward.

1 Use the model following control speed feedforward,
which is available when Model Following Control
Selection (Pn150.0) is enabled.

2 Controller setting speed feed-forward: valid in bus
control mode and set by object Ox60B1.
3 Speed feed-forward generated by the Cubic

interpolation algorithm: valid after the Cubic
interpolation algorithm is selected through the object
0x60C0
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No. Name Range Unit Default When Enabled
Application Function h000O to h0001 - h0000 After restart
Selections 6

| Pn006.0: Bus Selection
Pn006 0 Non-bus, set the control mode via Pn005.1
1 CANOpen
i Pn006.1: Reserved setting (Do not change) |
| Pn006.2: Reserved setting (Do not change) |
i Pn006.3: Reserved setting (Do not change) |
Appllcgtlon Function h0000 to h0001 - h0000 After restart
Selections 7
Pn007.0: Reserved setting (Do not change)
Pn007

Pn007.1: Power Supply Selection

0 Single-phase AC
1 Three-phase AC
2 DC

Pn007.2: Torque Limit Action When Undervoltage Occurs

0 Disabled

1 Enabled

Pn007.3: AC Supply Frequency

0 50Hz

1 60Hz
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No. Name Range Unit Default When Enabled
Initial Display Selection When 0to 9999 - 9999 After restart
Pn0008 | Power On
Set the displayed Un Number when power on the device
For example, set this parameter to 0, the display is Un000 after powering on the device
Application Function Selections 9 h0000 to h0001 - h0000 After restart
| Pn009.0: Shared DC Bus Function
Pn0009 0 Disabled
1 Enabled
| Pn009.1: Reserved setting (Do not change) |
| Pn009.2: Reserved setting (Do not change) |
| Pn009.3: Reserved setting (Do not change) |
Application Function Setting 10 h0000 ~ h0001 - h0000 After restart
PnO10 Pn010.0: Gantry Synchro Function

0

Disabled Gantry Synchro Function

1

Enabled Gantry Synchro Function

| Pn010.1: Reserved

| Pn010.2: Reserved

| Pn010.3: Reserved
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No. Name Range Unit Default When Enabled
Application Function 0000~0001 | - 0000 After restart
Setting 11

| Pn011.0: Gantry Synchro Homing Done Sign
0 Homing not done
Pn011 1 Homing done

| Pn011.1: Reserved |

| Pn011.2: Reserved |

| Pn011.3: Reserved |

Open Threshold .Of 0~10000 Pulse 0 After restart
Synchronous Adjustment

Pn012
Alarm Threshold for 0~65535 Pulse 10000 After restart
Excessive Position Error

Pn013
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No. Name Range Unit Default When Enabled
Application Function Setting 14 | h0000 ~ h0010 - h0000 After restart
| Pn014.0: Reserved
Pn014 Pn014.1: PCP Control 10 Trigger Mode
0 Edge
1 Level
Pn014.2: PCP Control Contacts 0 Trigger Invalid
0 Contact 0 can be triggered
1 Contact 0 cannot be triggered
| Pn014.3: Reserved
Application Function Setting 15 | h0000 ~h0010 - h0000 After restart
| Pn015.0: Soft Limit Enable Position
Valid under the PCP function
1 Non-enabling the soft-limit function
Pn015

2

Enabling the soft-limit function

| Pn015.1: Reserved

| Pn015.2: Auto Vibration Suppression Selection

| Pn015.3: Auto-tuning Type Selection (valid when Pn100.0 = 3) |
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No. Name Range Unit Default When Enabled
Application Function Setting 100 h0001 ~h1105 - h0001 After restart
| Pn100.0: Parametric Tuning Mode Selection
1 Tuning not required
2 Reserved
3 Single parameter auto-tuning (requires setting the
correct percentage of load inertia Pn106)
4 Reserved
Pn100 5 Manual tuning (requires setting the correct percentage
n of load inertia Pn106)
| Pn100.1: Reserved
Pn100.2: Auto Vibration Suppression Selection
0 Not used
1 Used
Pn100.3: Auto-tuning Type Selection (valid when Pn100.0 = 3)
0 Standard: short positioning time, but prone to overshoot
1 Stable: smooth positioning, but long positioning times
Servo Rigidity Setting 0~500 Hz 40 Immediately
Pn101 This parameter determines the response characteristic of the servo system
The performance can be improved by increasing the value, and decreasing if vibration occurs
Speed Loop Gain 1to 10000 rad/s 500 Immediately
Pn102
This parameter determines the bandwidth of the speed loop
Speed Loop Integral Time 1to0 5000 0.1ms 125 Immediately
Pn103
Reducing this value can shorten positioning time and speed response time
Position Loop Gain 0to 1000 1/s 40 Immediately
Pn104

This parameter determines the bandwidth of the position loop
Increasing this value can improve the stiffness of positioning, decrease if the system vibrates

Document Version: V1.01 (Sept. 2024)

2024 Unitronics All Rights Reserved

224




UMD-B5 CANopen User Guide

Chapter 10 Parameters

No. Name Range Unit Default When Enabled

Torque Reference Filter Time 0to 2500 50 0.01ms Immediately
Pn105 This parameter determines the bandwidth of torque reference filter, the filter is used to filter out the noise in

torque reference

Load Inertia Percentage 0to 9999 % 0 Immediately
Pn106

This value should be set to the percentage of Load inertia and Motor inertia

Second Speed Loop Gain 1to 10000 rad/s 250 Immediately
Pn107

Second Speed Loop Integral Time 1to 5000 rad/s 200 Immediately
Pn108

Second Position Loop Gain 0to 1000 1/s 40 Immediately
Pn109

?.econd TorqueReferenceFilter 1 4 5500 0.01ms 100 Immediately
Pn110 | M€

Speed Feedforward 0to 100 % 0 Immediately
Pn112 . . .

This value is a percentage of the internal speed feedforward.

This value is available when the internal speed feedforward is selected (Pn005.3=0).

Speed Feedforward Filter Time 0to 640 0.1ms 0 Immediately
Pn113 ) : ) : , I )

This parameter determines the bandwidth of the internal speed feedforward filter. The filter is used to filter

out the noise in internal speed feedforward.

Torque Feedforward 0to 100 % 0 Immediately
Pn114 . . .

This value is a percentage of the internal torque feedforward.

This value is available when the internal torque feedforward is selected (Pn005.2=0).

Torque Feedforward Filter Time 0to 640 0.1ms 0 Immediately
Pn115

This parameter determines the bandwidth of internal torque feedforward filter. The filter is used to filter out
the noise in internal torque feedforward.
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No. Name Range Unit Default When Enabled
P/PI Switch Mode Oto4 — 0 After restart
[0] Use torque reference as the condition (threshold setting: Pn117).
Pn116 [1] Use position deviation counter as the condition (threshold setting: Pn118).
[2] Use acceleration reference as the condition (threshold setting: Pn119).
[3] Use the speed reference as the condition (threshold setting: Pn120).
[4] Fixed to Pl Control.
Torque Beference Threshold for 016 300 % 200 Immediately
P/PI Switch
Pn117
The threshold is used to switch speed controller from Pl to P. This value is a percentage of torque reference.
Deviation Counter Threshold for .
P/PI Switch 0to 10000 pulse 0 Immediately
Pn118
The threshold is used to switch speed controller from Pl to P. This value is a pulse number.
Acceleration Reference Threshold .
for P/PI Switch 0 to 3000 10rpm/s 0 Immediately
Pn119
The threshold is used to switch speed controller from Pl to P. This value is an acceleration reference.
Speed Beference Threshold for 0'to 10000 rpm 0 Immediately
P/PI Switch
Pn120
The threshold is used to switch speed controller from Pl to P. This value is a speed reference.
Gain Switch Mode 0to 10 — 0 After restart
[0] Fixed to first group gains.
[1] Use external signal (G-SEL) as the condition.
[2] Use torque reference as the condition (threshold setting: Pn117).
[3] Use position deviation counter as the condition (threshold setting: Pn118).
. [4] Use acceleration as the condition (threshold setting: Pn119).
n121
[5] Use speed reference as the condition (threshold setting: Pn120).
[6] Use position reference as the condition (threshold setting: Pn123).
[7] Use actual speed as the condition (threshold setting: Pn124).
[8] Use position reference (Pn123) and actual speed (Pn124) as the condition.
[9] Fixed to second group gains.
[10] Use positioning completed flag as the condition.
Delay Time for Gain Switch 0to 20000 0.1ms 0 Immediately
Pn122
The delay time for gain switching after the condition has satisfied.
Threshold for Gain Switch 0 to 20000 — 0 Immediately
Pn123
The threshold of speed reference for gain switching.
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Speed Threshold for Gain Switch 0 to 2000 rpm 0 Immediately
Pn124

This parameter is available only when using position reference and actual speed as the condition (Pn121=8).

ganthmefor PositionLoop Gain | 4 56000 0.1 ms 0 Immediately
Pn125 | >WHC

Ramp time for gain switching, itis only available to position loop gain.

Hysteresis for Gain Switch 0 to 20000 — 0 Immediately
Pn126

Hysteresis of gain switching conditions. Itis used to prevent gain switching frequently.

Low Speed Filter 0to 100 1 cycle 0 Immediately
Pn127 . : : , -

This parameter determines the performance of the filter for low speed measurement. The filter will filter out the

noise in low speed, but the measured speed has significant delay if this value is large.

Coulomb Friction Compensation 0to 3000 0.1%Tn 0 Immediately
Pn130 . . L . . L.

This parameter is used to compensate coulomb friction. The value is the permillage of coulomb friction and

Motor rated torque.

Spegd DeadBand fo.rCoulomb 0to 100 rpm 0 Immediately

Friction Compensation
Pn131

To set adead band to disable coulomb friction compensation. It is used to prevent vibration at zero speed.

Viscous Friction Compensation 0to 1000 0.1%Tn/ 0 Immediately

1000rpm

Pn132

Sticking damp which isin direct proportion to speed.

Encoder Speed Filter Time 0to 30000 0.01ms 4 Immediately
Pn135

To set a proper time for smoothing the changes in the feedback speed to reduce vibration. This parameter is
available when the instantaneous speed is not used as the speed feedback (Pn162=0).
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Tuning-free Rigidity 0~500 50 Hz Immediately
Pn136
To set the servo rigidity in tuning-free mode
Tunlng.-free Disturbance Observer 0~1000 % Hy Immediately
Pn137 bandwidth
To setthe scale factor of the disturbance observer in tuning-free mode
Percentage of Tuning-free 0~100 100 % Immediately
Pn138 Disturbance Compensation
To set the scale factor of the disturbance observer in tuning-free mode
Tuning-free Load Inertia % 0~9999 250 % Immediately
Pn139
To setthe percentage of load inertia in the no-tuning mode
Tuning-free Torque Filtering Time 0~2500 100 0.01ms Immediately
Pn140 | Constants
To set the torque filter time constantin tuning-free mode
Application Function Setting 150 h0000 ~ h0002 — h0000 After restart
| Pn150.0: Model Following Control Selection
Pr150 0 Do not use.
n1s 1 Use the model following control.
2 Use the model following control and load oscillation suppression.
| Pn150.1: Reserved setting (Do not change) |
| Pn150.2: Reserved setting (Do not change) |
| Pn150.3: Reserved setting (Do not change) |
Model Following Control Gain 10 to 1000 1/s 50 Immediately
Pn151 | This parameter determines the response characteristic of the servo system. If you increase the setting of the
model following control gain, the response characteristic will improve and the positioning time will be
shortened.
Modelfoll0W|ng ControlGain 20 t0 500 % 100 Immediately
Correction
Pn152
This parameter is used for correcting the setting of the model following control gain.
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Model Following Control Speed 0t0 200 % 100 Immediately
Pn153 Feedforward
This parameter is used for fine tuning the speed feedforward value output by the model following control gain. If
you increase this setting, the bias can be reduced but overshooting will be likely to occur.
Model Following Control Torque 0to 200 % 100 Immediately
Feedforward
Pn154 'rhis parameter is used for fine-tuning the torque feedforward value output by the model following control gain.
If you increase this setting, the response characteristic can be improved but overshooting will be likely to
occur.
Load Oscillation Frequency 50to 500 0.1Hz 100 Immediately
Pn155
In general, this setting is the anti-resonance frequency of the two-mass servo system.
Filter Tlmfafor Load Oscillation 216 500 0.1ms 10 Immediately
Suppression
Pn156 . ) ) L . . . .
If you increase this setting, the response characteristic can be softer but the effect of vibration suppression will
be worse.
Limitfor Load Oscillation 0to 1000 rpm 100 Immediately
Suppression
Pn157 | To set a compensation limiting for the jitter suppression at speed feedforward.
If you decrease this setting, the response characteristic can be softer but the effect of vibration suppression
will be worse.
Load Torque Compensation 0to 100 % 0 Immediately
Pn160
This parameter is a coefficient (percentage) to compensate load torque.
Increase this value can improve load disturbance rejection performance but may cause vibration.
Load Torque Observer Gain 0to 1000 Hz 200 Immediately
Pn161
This parameter is used to adjust the response characteristic of the load observer.
Feedback Speed Selection Oto1 — 0 After restart
Pn162 | [0] Use encoder speed asthe feedback speed.
[1] Use observed speed as the feedback speed.
Turns for PJOGO -50 to 50 rotation 5 Immediately
Pn164
Max Speed for PJOGO 100 to 3000 rpm 1000 Immediately
Pn165
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Acc./Dec. Time for PJOGO 50 to 2000 ms 500 Immediately
Pn166

Stop Time for PJOGO 100 to 10000 ms 1000 Immediately
Pn167

Turns for PJOG1 -50to0 50 rotation -5 Immediately
Pn168

Max Speed for PJOG1 100 to 3000 rpm 1000 Immediately
Pn169

Acc./Dec. Time for PJOG1 50 to 2000 ms 500 Immediately
Pn170

Stop Time for PJOG1 100 to 10000 ms 1000 Immediately
Pn171

Turns for Inertia Identification Oto1 — 0 Immediately
Pn172 The number of turns the motor runs in the positive direction when offline inertia is identified

[0] 8 rotations.
[1] 4 rotations.

Frequency of Vibration 100 to 2000 Hz 2000 Immediately

Suppression Filter
Pn173

Adjust Bapdw@th of Vibration 1t0 100 . 30 Immediately
Pn174 | Suppression Filter

Vibration Suppression 0 to 500 — 100 Immediately
Pn175

Lowpass FllterTlmefor Vibration 010 50 0.1ms 0 Immediately
Pn176 | Suppression
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g'ghpaSS.F'lterT'meforV'brat'on 0to 1000 0.1ms 1000 Immediately
Pn177 uppression

II:Df'latmplngofV|brat|0n Suppression 00 500 B 100 Immediately
Pn17g | "€

grrlpll’igdeThreshold for Vibration 5t6 500 _ 100 Immediately
Pn179 etection

This parameter is used for automatic vibration suppression.

Freque'ncyThreshold for Vibration 010100 Hz 100 Immediately

Detection
Pn180

This parameter is used for automatic vibration suppression.

Frequency of Notch Filter 1 50 to 5000 Hz 5000 Immediately
Pn181

Depth of Notch Filter 1 0to 23 — 0 Immediately
Pn182

Width of Notch Filter 1 0to15 — 2 Immediately
Pn183

Frequency of Notch Filter 2 50 to 5000 Hz 5000 Immediately
Pn184

Depth of Notch Filter 2 0to 23 — 0 Immediately
Pn185

Width of Notch Filter 2 0to15 — 2 Immediately
Pn186

Frequency of Notch Filter 3 50 to 5000 Hz 5000 Immediately
Pn187

Depth of Notch Filter 3 0to 23 — 0 Immediately
Pn188
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Width of Notch Filter 3 0to 15 — 2 Immediately
Pn189
Auto Vibration Suppression Status | 0~F — 0 Immediately
Pn190
ﬁutol\.{clb(;atlon Suppression 0~1000 _ 0 Immediately
Pn191 |-AMPitude
PG Divided Ratio 16 to 16384 pulse 16384 After restart
Pn200
Analog encoder output orthogonal difference pulses. The meaning of this value is the number of analog
encoder output orthogonal difference pulses per one motor rotation.
16-bit 1st Electronic Gear 1t0 100000 . 1 After restart
Numerator
Pn201 The 16-bit electronic gear parameters are valid when Pn009.2=0.
The electronic gear enables the reference pulse to relate with the Servo motor travel distance, so the host
controller doesn't change the mechanical deceleration ratio and encoder pulses. In fact, it is the setting of
frequency doubling or frequency division to the reference pulses.
16-b|t1.st Electronic Gear 1t 100000 . 1 After restart
Denominator
Pn202 When setting Pn009.2 to 0, it is valid when the 16-bit electronic gear parameter is selected.
The use of the electronic gear allows the command pulses to correspond to the amount of motor movement so
that the upper unit does not have to pay attention to the mechanical reduction ratio and the number of
encoder pulses, which is essentially a setting for multiplying or dividing the command pulses.
_hit ond i
16-bit 2™ Electronic Gear 110 100000 — 1 After restart
Numerator
Pn203 When setting Pn009.2 to 0, it is valid when the 16-bit electronic gear parameter is selected.
The use of the electronic gear allows the command pulses to correspond to the amount of motor movement so
that the upper unit does not have to pay attention to the mechanical reduction ratio and the number of
encoder pulses, which is essentially a setting for multiplying or dividing the command pulses.
Position Reference Filter Time 010 32767 0.1 ms 0 Immediately
Constant
Pn204 ) . . . o
This value is used to smooth the input pulses. The effect of smoothness is better when the value is higher, but
lag will occur if the value is too large.
Position Reference Filter Form 0to 1 i 0 After restart
Constant
Pn205

® 0: 1st order filter

® 1:2nd order filter

Document Version: V1.01 (Sept. 2024)

2024 Unitronics All Rights Reserved

232




UMD-B5 CANopen User Guide

Chapter 10 Parameters

No. Name Range Unit Default When Enabled
Locked-rotorTorque during 10 to 300 % 100 Immediately
Pn207 Homing
The value limits the torque during homing mode; Unit: % rated torque.
Locked-rotorTorqueTimeduring |, 3,400 0.1ms 4 Immediately
Pn20g | Homing
The allowed time for the stalled during homing mode. Unit: 0.1ms
| Pn210.0: 2nd Encoder Enabling Bit
0 Not use the 2" encoder
1 Use the 2" encoder
Pn210 Pn210.1: Use the 2nd Encoder for Frequency Dividing Output or Not
0 Use the first encoder frequency dividing output
1 Use the second encoder frequency dividing output
Pn210.2: PG Frequency Dividing Pulse Phase Selection
0 Maintain existing state
1 Invert the phase of the frequency-dividing pulse
Pn210.3: 2nd Encoder Pulse Counting Direction
0 [0] Unchanged
1 Invert
P11 Application Function Setting 211 b0000 ~ b0001 0001 — After restart
n
AnglogSpeed Reference Input 0 to 3000 150 rom/v Immediately
Pn300 | Gain
The corresponding speed to 1V analog input.
Analog Speed Given Zero Bias -1000 to 1000 10 mV 0 Immediately
This parameter is used to set zero bias of analog speed given, and it is related with the analog speed reference
Pn301

input gain (Pn300). The analog speed reference after setting is calculated as follows:

Analog speed reference=(Speed reference input analog voltage —Analog speed reference zero bias)xAnalog

speed reference input gain
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Analog Speed Command Gain 2 0~ 3000 150 rpm/v Immediately
Pn302
The speed value corresponding to analog input per volt.
Inner Speed Reference -6000 to 6000 rpm 500 Immediately
Pn304 -
To set the inner Motor speed reference.
This setting is available when servo is in inner speed control mode (Pn006.0 = 0 and Pn005.1 = 1).
Jogging Speed 0 to 6000 rpm 500 Immediately
Pn305
To set a speed for the Motor in JOG operation, and the rotation direction is determined by the reference.
Soft Start Acceleration Time 0to 10000 ms 0 Immediately
Pn306
The time to accelerate the motor to 1000rpm on slope speed reference.
Soft Start Deceleration Time 0to 10000 ms 0 Immediately
Pn307
The time to decelerate to 1000rpm on slope speed reference.
Speed Reference Filter Time 0to 10000 ms 0 Immediately
Pn308
To set speed reference filter time.
S-Curve Rise Time 0to 10000 ms 0 Immediately
Pn309
To set arise time for transiting from one speed point to another speed pointin the S-curve.
Speed.Reference Smooth Mode 0to3 . 0 After restart
Selection
[0] Ramp
Pn310 [1] S-Curve
[2] Primary filtering
[3] Secondary filtering
S-Curve Selection 0to3 — 0 After restart
Pn311

To set the transition form of the S-curve.
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Internal Speed 1 -6000 to 6000 rpm 100 Immediately
The settings of Pn316 to Pn322 are valid when Pn005.1=3, 4, 5 or 6. The table below lists the conditions for each
internal speed switching.
Input Signal .
/P-CON /PCL /NCL Speed Selection
OFF(H) OFF(H) Zero speed or switch to other control
methods
Pn316 OFF(H) OFF(H) ON(L) Internal Speed 1
ON(L) OFF(H) Internal Speed 2
ON(L) ON(L) Internal Speed 3
OFF(H) OFF(H) Internal Speed 4
ON() OFF(H) ON(L) Internal Speed 5
ON(L) OFF(H) Internal Speed 6
ON(L) ON(L) Internal Speed 7
Internal Speed 2 -6000 to 6000 rpm 200 Immediately
Pn317
Refer to the descriptions in Pn316.
Internal Speed 3 -6000 to 6000 rpm 300 Immediately
Pn318
Refer to the descriptions in Pn316.
Internal Speed 4 -6000 to 6000 rpm -100 Immediately
Pn319
Refer to the descriptions in Pn316.
Internal Speed 5 -6000 to 6000 rpm -200 Immediately
Pn320
Refer to the descriptions in Pn316.
Internal Speed 6 -6000 to 6000 rpm -300 Immediately
Pn321
Refer to the descriptions in Pn316.
Internal Speed 7 -6000 to 6000 rpm 500 Immediately
Pn322
Refer to the descriptions in Pn316.
Overspeed Detection Threshold 1to 8000 rpm 8000 Immediately
Pn323
A.03 alarm occurs if the Motor velocity exceeds this threshold.
PCP Controls Time of Stopping 0 to 10000 ms 100 Immediately
Acceleration
Pn324

The time required for trapezoidal deceleration of 1000 rpm under the indexing function.
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Max. Limit Value of Soft Limit - 2000000000 P Immediately
Pn325
The maximum limit value of soft limitin absolute position
Min. Limit Value of Soft Limit - -2000000000 P Immediately
Pn326
The minimum limit value in absolute position
TouchProbe Input Port Allocation 0000 to 0022 — 0010 After restart
| Pn331.0: CN1-18 Allocation Signal
0 Allocate TP1 signalto CN1-18
1 Allocate TP2 signalto CN1-18
2 Do not allocate Touch Probe signal
Pn331

Pn331.1: CN1-19 Allocation Signal

0 Allocate TP1 signalto CN1-19

1 Allocate TP2 signalto CN1-19

2 Do not allocate Touch Probe signal

| Pn311.2: Reserved

| Pn311.3: Reserved

Document Version: V1.01 (Sept. 2024)

2024 Unitronics All Rights Reserved

236




UMD-B5 CANopen User Guide

Chapter 10 Parameters

No. Name Range Unit Default When Enabled
Touch Probe Digital Input Filtering | 0to 200 10ns 100 After restart
Pn332 | Time
TouchProbe Input Port Signal 0000 to 0011 — 0000 After restart
Inverts
| Pn333.0: Selection of CN1-18 Signal inverts
0 Not inverted (valid during low level)
1 Inverted (valid during high level)
Pn333
Pn333.1: Signal inverts selection of CN1-19
0 Not inverted (valid during low level)
1 Inverted (valid during high level)
| Pn333.2: Reserved |
| Pn333.3: Reserved |
Analog Torque Reference Gain 10to 100 0.1V/100% 33 Immediately
Pn400
This parameter sets the voltage value of the analog input required to reach the rated torque.
Forward Torque Internal Limit 0to 350 % 350 Immediately
Pn401
The value of motor output torque limit, and the parameter setting range is based on the actual overload capacity.
Reverse Torque Internal Limit 0to 350 % 300 Immediately
Pn402
The value of motor output torque limit, and the parameter setting range is based on the actual overload capacity.
Forward Torque External Limit 0to 350 % 100 Immediately
Pn403
The value of motor output torque limit, and the parameter setting range is based on the actual overload capacity.
Reverse Torque External Limit 0to 350 % 100 Immediately
Pn404

The value of motor output torque limit, and the parameter setting range is based on the actual overload capacity.
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Reverse Brake Torque Limit 0to 350 % 300 Immediately
Pn405 The value of motor output torque limit, and the parameter setting range is based on the actual overload

capacity.

;I'/orl?ue L[l)mltat Main Circuit 010100 % 50 Immediately
Pn4oe | vO'age brop

::el.e aé‘.a T'n.qtevfolrtTorqge Limitat | 4461000 ms 100 Immediately
Pn407 ain Circuit Voltage Drop

Speed Limitduring Torque Control | 0 to 6000 rpm 1500 Immediately
Pn408

Torque Mode Oto1 — 0 Immediately
Pn409

0: Analog torque mode

1:Torque contact mode

Torque Contact 1 -400 to 400 1/100% 0 Immediately
Pn410

Torque Contact 2 -400 to 400 1/100% 0 Immediately
Pn411

Torque Contact 3 -400 to 400 1/100% 0 Immediately
Pn412

Torque Contact4 -400 to 400 1/100% 0 Immediately
Pn413

Analog Torque Command Gain 2 10~100 0.1vV/100% Pn414 Immediately
Pn414

The parameter means the voltage value of the analog input required to achieve the rated torque.

Analog Torque Given Zero Bias -1000 to 1000 10 mv 0 Immediately
Pn415
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Position Arrival Tolerance 0 to 50000 pulse 10 Immediately
Pn500 31 c7COIN (Positioning Completion) output signal will turn ON when the deviation counter is less than this

setting.

Speed Arrival Tolerance 0to 100 rpm 10 Immediately
Pn501

The /VCMP (Speed Coincidence Detection) output signal will turn ON when the deviation between the speed

reference and speed feedback is less than this setting.

Zero Clamp Speed 0 to 3000 rpm 10 Immediately
Pn502

Locks motor at the current position when the input analog speed drops below this value.

Rotation Status Detection .

Threshold 0 to 3000 rpm 20 Immediately
Pn503

Itis considered the Motor has been rotated stably and the /TGON (Rotation Detection) output signal turns ON

when the Motor speed exceeds this setting.

Position Deviation Counter .

Overflow Threshold 1to 83886080 pulse 1 Immediately
Pn504 | Itis considered the deviation counter has been overflowed and an alarm signal outputs when the deviation

counter exceeds this setting.

NOTE: the default setting depends on the encoder resolution.

Servo ON Waiting Time -2000 to 2000 ms 0 Immediately

Parameters from Pn505 to Pn508 are available only when the /BK (Brake Output) signal turns ON.

They are used for controlling the holding brake, so that the moving part of the machine cannot move due to gravity
Pn505 | oranexternal force.

e Ifthis settingis a positive number, when the servo is ON, the /BK signal will turn ON firstly, and wait for
this setting time, then excite the Motor.
e [fthe setting is a negative number, when the servo is ON, the Motor can be excited immediately, and wait
for this setting time, then the /BK signal will turn ON.

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

The Servo is OFF when setting it as the /BK output (braking acts.) In this case, the machine may sometimes move

slightly under the influence of gravity., depending on its components as well as the characteristics of the brake.

Brake Enable Speed Threshold 10to 100 rpm 100 Immediately
Pn507

The /BK signal will turn ON when the Motor speed is lower than this setting after the Servo is OFF.

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

The /BK signal will turn ON when the delay exceeds this setting after the Servo is OFF.

The /BK signal tunes ON as long as one of the conditions, Brake Reference Waiting Speed and Brake Reference

Waiting Time, is satisfied.
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Digital Input Signal Allocations 1 2??;2%01081080 — 03020100 After restart

Pn509.0: CN1-14 Pn509.2: Corresponds to port
00 S-ON CN1_16 or virtual input bit 2
01 P-CON 00~1A: Same allocation as
02 P-OT CN1-14
03 N-OT
04 ALMRST
05 CLR Pn509.3: Corresponds to port
06 P-CL CN1_17 or virtual input bit 3
07 N-CL 00~1A: Same allocation as
08 | G-SEL CN1-14
09 JDPOS-JOG+
0A JDPOS-JOG-

Pn509 0B JDPOS-HALT

oC HmRef
oD SHOM
OE ORG

OF ZCLAMP

10 TORQ_JD1

11 TORQ_JD2

12 TORQ_SPEED_LIMIT1

13 TORQ_SPEED_LIMIT2

14 ANLOD_REV

15 POSO0
16 POS1
17 POS2
18 POS3
19 POS4

1A ANAG_SEL

Pn509.1: Corresponds to port
CN1_15 or virtual input bit 1

00~1A: Same allocation as
CN1-14
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Digital Input Signal Allocations 2 2??;2%01081080 — 07060504 After restart
Pn510.0: CN1-39 Pn510.2: Co‘rrespc.mds to.port
00 S-ON CN1_41 or virtual |np.ut bit 6
01 P-CON 00~1A: Same allocation as
02 | p-OT CN1-39
03 N-OT
04 ALMRST
05 CLR Pn510.3: Co'rrespc')nds to'port
CN1_42 or virtual input bit 7
06 P-CL -
07 N-CL 00~1A: Same allocation as
CN1-39
08 G-SEL
09 JDPOS-JOG+
0A JDPOS-JOG-
Pn510 0B JDPOS-HALT
0C HmRef
0D SHOM
OE ORG
OF ZCLAMP
10 TORQ_JD1
11 TORQ_JD2
12 TORQ_SPEED_LIMIT1
13 TORQ_SPEED_LIMIT2
14 ANLOD_REV
15 POSO
16 POS1
17 POS2
18 POS3
19 POS4
1A MDP1

Pn510.1: Corresponds to port
CN1_40 or virtual input bit 5

00~1A: Same allocation as
CN1-39
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Digital Output Signal Allocations

h0000 to hOccc 0210

After restart

| Pn511.0: Allocate signalto CN1-11,12

COIN/VCMP

TGON

S-RDY

CLT

BK

PGC

oT

Pn511

RD

HOME

TCR

R-OUT1

R-OUT2

Olm|>|o|jo|N|o|ja(d|lw|N|[=|O

R-OUT3

Pn511.1: Allocate signalto CN1-05, 06

0 to B: same as the allocation of CN1-11, 12

Pn511.2: Allocate signalto CN1-09, 10

0 to B: same as the allocation of CN1-11, 12

Pn511.3: Reserved setting (Do not change)
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Digital Input Signals (Low Bits) b0000 to b1111 — 0000 After restart
from Bus Master

| Pn512.0: Select and allocate CN-14 through the bus master
0 Not enabled
1 Enabled
Pn512 Pn512.1: Select and allocate CN-15 through the bus master

0

Not enabled

1

Enabled

Pn512.2: Select and allocate CN-16 through the bus master

0

Not enabled

1

Enabled

Pn512.3: Select and allocate CN-17 through the bus master

0

Not enabled

1

Enabled
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Digital Input Signals (High Bits) b0000 to .
from Bus Master b1111 0000 Afterrestart
| Pn512.0: Select and allocate CN-39 through the bus master
0 Not enabled
1 Enabled
Pn513 Pn512.1: Select and allocate CN-40 through the bus master
0 Not enabled
1 Enabled
Pn512.2: Select and allocate CN-41 through the bus master
0 Not enabled
1 Enabled
Pn512.3: Select and allocate CN-42 through the bus master
0 Not enabled
1 Enabled
Input Port Filtering 0to 1000 1cycle 1 Immediately
Pn514 To set afiltering time for the input signals. If you increase this setting, the signal changes on the input port will be
delayed.
Alarm Output Signal Filter Time Oto3 2 cycles 1 Immediately
Pn515 To set afiltering time for the alarm signals.
If you increase this setting, the alarm will be delayed.
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Digital Input Signal Inverts 1 b0000 to b1111 — 0000 After restart
| Pn516.0: CN1-14 inverse selection
0 The signal is not inverted
1 The signalis inverted
Pn516 Pn516.1: CN1-15 inverse selection

0

The signal is not inverted

1

The signal is inverted

Pn516.2: CN1-16 inverse selection

0

The signal is not inverted

1

The signal is inverted

Pn516.3: CN1-17 inverse selection

0

The signal is not inverted

1

The signalis inverted
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Digital Input Signal Inverts 2 0000to 1111 — 0000 After restart
| Pn517.0: CN1-39 inverse selection
0 The signal is not inverted
1 The signalis inverted
Pn517 Pn517.1: CN1-40 inverse selection
0 The signal is not inverted
1 The signal is inverted
Pn517.2: CN1-41 inverse selection
0 The signal is not inverted
1 The signal is inverted
Pn517.3: CN1-42 inverse selection
0 The signal is not inverted
1 The signalis inverted
Dynamic Braking Time 50 ~ 20000 20000 0.5ms Immediately
Pn518
The time required for dynamic braking of the motor.
Serial Encoder Communication 00 10000 1cycle 3 Immediately
Pn519 | Error Tolerance
The warning of serial encoder related alarms can be ighored if the alarms occurred within this setting.
P'osmon Arrival Status Detection 0 to 60000 0.1 ms 500 Immediately
Pn520 | Time Threshold
To set arequired time for completing the positioning.
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Application Function Setting 521 b0000 to b0011 — 0010 After restart
| Pn521.0: A15 alarm mask bit (for drives of 400W and below, A.15 and
A.16 use the same alarm mask bit Pn521.0; for drives of 800W and
above, A.15 uses Pn521.0, and A.16 cannot be masked)
0 Do not mask
1 Mask (when A15is masked, the bleeder resistor willnotwork even
Pn521 . .
if a bleeder battery is connected)
Pn521.1: AO6 Mask
0 Do not mask
1 Ignore the alarm
| Pn521.2: Reserved setting (Do not change) |
| Pn521.3: Reserved setting (Do not change) |
Motor Overload Detection Start 100 to 150 % 100 Immediately
Threshold
Pn525

A04 alarms occurs if the load percentage exceeds this setting more than a certain time.

The recommended setting is 120 or less, otherwise the Drive or the Motor may be damaged. This setting is

always 115 for the B5 Motors.
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Digital Output Signal Inverts b0000 to b1111 — 0000 After restart
| Pn528.0: CN1-05, -06 inverse selection
0 The signal is not inverted
1 The signalis inverted
Pn528 Pn528.1: CN1-07, 08 inverse selection
0 The signal is not inverted
1 The signal is inverted
Pn528.2: CN1-09, 10 inverse selection
0 The signal is not inverted
1 The signalis inverted
Pn528.3: CN1-11, 12 inverse selection
0 The signal is not inverted
1 The signalis inverted
Torque Reaches Status Detection 310 300 % 100 Immediately
Pn529 Torque Threshold
The /TCR signal will be output when the torque output exceeds the setting in Pn529 and the time is longer than
that setin Pn530.
Ii?:lue Detection Output Signal 1to 1000 ms 10 Immediately
Pn530
: The /TCR signal will be output when the torque output exceeds the setting in Pn529 and the time is longer than
that setin Pn530.
Pulse Input Filter Time 10to 100 10 ns 20 Immediately
Pn531
C.urre.nt.Threshold when DB Brake 1~9999 300 mA Immediately
Pn533 | Circuitis Damaged
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Alarm Threshold in case of Excessive
Pn534 IPM Junction Temperature 1~200 135 °C Immediately

Discharging Resistor Resistance 25to 300 Q 50 After restart
Pn535

To set the resistance value for the braking.

Discharging Resistor Power 10 to 2000 w 60 After restart
Pn536

To set the resistance value for the braking.

Momentary Power Interruption 01050 eriod 1 Immediatel

Hold Time P Y

Even if the main power supply to the Drive is interrupted momentarily, power supply to the Motor (servo ON
Pn538 . N . .

status) will be maintained for the time set by this parameter.

The setting is a number of periods, and the time of one period depends on the setting of Pn007.3:

e Pn007.3=0, the time of one period is 1/50s.
e Pn007.3=1, the time of one period is 1/60s.

Pump-up Opening Delay Time 0~100 0 ms Immediately
Pn539

Pump-up Closing Delay Time 0~100 0 ms Immediately
Pn540

CurrentThresholc} for Detecting 010 400 % In 200 Immediately

Abnormal Operation
Pn541

Set a percentage threshold for the current to detect that the Motor has been operating abnormally

Accele.ratlon Threshold for . 0to 1000 krpm/s 50 Immediately

Detecting Abnormal Operation
Pn542

Set a threshold for the acceleration to detect that the Motor has been operating abnormally.

Speed of Finding Reference Point 0 to 3000 rpm 1500 Immediately
Pn685

Speed of Homing 0to 200 rom 30 Immediately
Pn686

Sets the speed of the motor after reaching the limit switch
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Homing Mode Setting b0000to b1111 — 0000 After restart
| Pn689.0: Homing Enabled
0 Turn OFF the origin return function
1 Turn ON the origin return function
Pn689
Pn689.1: Direct Homing after Power-On
0 Homing triggered by SHOM signal
1 Direct Homing after Power-On
Pn689.2: ORG Storage
0 Do not store the origin
1 Store the origin
Pn689.3: Actions when Encountering OT during Homing
0 Return to find homing position after encountering OT
1 Enter limit status after encountering OT
OffsetPulse NumberDuring | o504 15 9999 10000 pulse 0 Immediately
Pn690 Homing (High-Bit)
The parameters Pn690 and Pn691 are used in combination, and their algebraic sum is the pulse number of the
encoder offset required in the ZRN
Offset Pulse NumberDuring | _gqq9 14 9999 1 pulse 0 Immediately
pPn691 | Homing (Low-Bit)
Please refer to the instructions in Pn691.
Selection of Homing Mode O0to10 — 0 Immediately
Pn692
Homing Acceleration 0 to 5000 — 100 Immediately
Pn693
Orlg.llj] Storage, Single-turn -2147483648 to . 0 Immediately
Pn694 | Position 2147483647
Orlg.u."n Storage, Multi-turn -2147483648 to . 0 Immediately
Pn695 | Position 2147483647
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CAN Communication Settings Oto5 — 5 After restart
[0] 50Kbps
[1] 100Kbps
Pn703 | [2] 125Kbps
[3] 250Kbps
[4] 500Kbps
[5] 1Mbps
CAN Communication Node 1to 127 — 1 After restart
Pn704
The axis address during CANopen communication.
DC Min. Cycle Threshold 1~9999999 11999 10ns After restart
Pn705
To set the DC jitter threshold in the FPGA
Jitter of DC Max. Cycle Threshold 1~99999 499 10ns Immediately
Pn706
To set the DC jitter threshold in the FPGA
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2::101ate virtualinput signalto E?g(z%(:ogféo . 0BOAOSO8 Immediately
Pn709.0: Allocate signal to Pn709.2: Allocate signal to
Bit8 Bit10
00 S-ON 00to 1C: Same as the
01 P-CON allocation of Bit8
02 P-OT
03 N-OT
04 ALMRST Pn709.3: Allocate signal to
05 CLR Bit11
06 P-CL 00to 1A: Same as the
07 N-CL allocation of Bit8
08 G-SEL

09 JDPOS-JOG+
0A JDPOS-JOG-
0B JDPOS-HALT

Pn709

oC HmRef
oD SHOM
OE ORG

OF ZCLAMP

10 TORQ_JD1

11 TORQ_JD2

12 TORQ_SPEED_LIMIT1
13 TORQ_SPEED_LIMIT2
14 ANLOD_REV

15 POSO0
16 POS1
17 POS2
18 POS3
19 POS4
1A MDP1
1B MDO

1C MD1

Pn709.1: Allocate signal to
Bit9

00to1C: Same as the
allocation of Bit8
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Allocate virtualinput signalto h00000000to o .
port 2 h1C1C1C1C OFOEODOC Immediately

Pn710

Pn710.0: Allocate signal to
Bit12

00 S-ON

01 P-CON
02 P-OT

03 N-OT
04 ALMRST
05 CLR

06 P-CL

07 N-CL
08 G-SEL

09 JDPOS-JOG+

0A JDPOS-JOG-

0B JDPOS-HALT

oC HmRef
oD SHOM
OE ORG

OF ZCLAMP

10 TORQ_JD1

11 TORQ_JD2

12 TORQ_SPEED_LIMIT1

13 TORQ_SPEED_LIMIT2

14 ANLOD_REV

15 POSO0
16 POS1
17 POS2
18 POS3
19 POS4
1A MDP1
1B MDO

1C MD1

Pn710.1: Allocate signal to
Bit13

00to1C: Same as the
allocation of Bit12

Pn710.2: Allocate sighal to
Bit14

00to 1C: Same as the
allocation of Bit12

Pn710.3: Allocate signal to
Bit15

00to 1A: Same as the
allocation of Bit12
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Default

When Enabled

Pn716

Virtual Input Port Signal
Inverts1

b0000

tob1111 —

0000

Immediately

| Pn716.0: bit8 inverse selection

0

The signal is not inverted

1

The signalis inverted

Pn716.1: bit9 inverse selection

0

The signal is not inverted

1

The signal is inverted

Pn716.2: bit10 inverse selection

0

The signal is not inverted

1

The signal is inverted

Pn716.3: bit11 inverse selection

0

The signal is not inverted

1

The signalis inverted
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VirtualInput Port Signal b0000 to b1111 — 0000 Immediately
Inverts 2
| Pn717.0: bit12 inverse selection
0 The signal is not inverted
1 The signalis inverted
Pn717 Pn717.1: bit13 inverse selection
0 The signal is not inverted
1 The signal is inverted
Pn717.2: bit14 inverse selection
0 The signal is not inverted
1 The signal is inverted
Pn717.3: bit15 inverse selection
0 The signal is not inverted
1 The signalis inverted
Homing Method 1to 35 - 1 Immediately
Pn720
Mapping to the object 6098h in CiA402.
Spged during Search for 1to0x7FFFFFFF 0.1 rpm 5000 Immediately
Pn721 | Switch
Mapping to the object 6099:01 in CiA402.
792 Speed during Search for Zero 1toOx7FFFFFFF 0.1 rpm 100 Immediately
n
Mapping to the object 6099:02 in CiA402.
Homing Acceleration 0 to 5000 — 100 Immediately
Pn723
Mapping to the object 609Ah in CiA402.
Home Offset -2147483648t0 pulse 0 Immediately
Pn724 2147483647
Mapping to the object 6093-01h in CiA402.
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B,\‘IJS EleCttrO"'C GearRatio 1~1073741824 | pulse 1 Immediately
PR725 (Numerator)
Mapping to the object 6093:01 in CiA402.
BL;’ N Elec.trotn'c Gear Ratio 1~1073741824 | pulse 1 After restart
Pn726 (Denominator)
Mapping to the object 6093:02 in CiA402.
PCP Control Position Pulse 0 -2000000000 to 1P 0 Immediately
PnA0O
The position pulse reference corresponding to PCP control contact 0
PCP Control Position Pulse 1 -2000000000t0 | 4p 0 Immediately
2000000000
PnAO1
The position pulse reference corresponding to PCP control contact 1
PCP Control Position Pulse 2 -2000000000to 1P 0 Immediately
PnA02 2000000000
The position pulse reference corresponding to PCP control contact 2
PCP Control Position Pulse 3 -2000000000to 1P 0 Immediately
2000000000
PnA03
The position pulse reference corresponding to PCP control contact 3
PCP Control Position Pulse 4 -2000000000to 1P 0 Immediately
2000000000
PnA04
The position pulse reference corresponding to PCP control contact 4
PCP Control Position Pulse 5 -2000000000to 1P 0 Immediately
PnAO5 2000000000
The position pulse reference corresponding to PCP control contact 5
PCP Control Position Pulse 6 -2000000000to 1P 0 Immediately
PnA06 2000000000
The position pulse reference corresponding to PCP control contact 6
PCP Control Position Pulse 7 -2000000000to 1P 0 Immediately
PnAO7 2000000000
The position pulse reference corresponding to PCP control contact 7
PCP Control Position Pulse 8 -2000000000to 1P 0 Immediately
PnAOS 2000000000
The position pulse reference corresponding to PCP control contact 8
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PCP Control Position Pulse 9 -2000000000to 1P 0 Immediately
PnAO9 2000000000
The position pulse reference corresponding to PCP control contact 9
PCP Control Position Pulse 10 -2000000000to 1P 0 Immediately
PnA10 2000000000
The position pulse reference corresponding to PCP control contact 10.
PCP Control Position Pulse 11 -2000000000to 1P 0 Immediately
PnA11 2000000000
The position pulse reference corresponding to PCP control contact 11
PCP Control Position Pulse 12 -2000000000to 1P 0 Immediately
2000000000
PnA12
The position pulse reference corresponding to PCP control contact 12
PCP Control Position Pulse 13 -2000000000to 1P 0 Immediately
PnA13 2000000000
The position pulse reference corresponding to PCP control contact 13
PCP Control Position Pulse 14 -2000000000to 1P 0 Immediately
2000000000
PnA14
The position pulse reference corresponding to PCP control contact 14
PCP Control Position Pulse 15 -2000000000to 1P 0 Immediately
2000000000
PnA15
The position pulse reference corresponding to PCP control contact 15
PCP Control Position Pulse 16 -2000000000to 1P 0 Immediately
PnA16 2000000000
The position pulse reference corresponding to PCP control contact 16
PCP Control Position Pulse 17 -2000000000to 1P 0 Immediately
PnA17 2000000000
The position pulse reference corresponding to PCP control contact 17
PCP Control Position Pulse 18 -2000000000to 1P 0 Immediately
PnA18 2000000000
The position pulse reference corresponding to PCP control contact 18
PCP Control Position Pulse 19 -2000000000t0 1P 0 Immediately
PnA19 2000000000
The position pulse reference corresponding to PCP control contact 19
PCP Control Position Pulse 20 -20000000001to 1P 0 Immediately
PnA20 2000000000
The position pulse reference corresponding to PCP control contact 20
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PCP Control Position Pulse 21 -2000000000to 1P 0 Immediately
PnA21 2000000000
The position pulse reference corresponding to PCP control contact 21
PCP Control Position Pulse 22 -2000000000to 1P 0 Immediately
PnA22 2000000000
The position pulse reference corresponding to PCP control contact 22
PCP Control Position Pulse 23 -2000000000to 1P 0 Immediately
PnA23 2000000000
The position pulse reference corresponding to PCP control contact 23
PCP Control Position Pulse 24 -2000000000to 1P 0 Immediately
2000000000
PnA24
The position pulse reference corresponding to PCP control contact 24
PCP Control Position Pulse 25 -2000000000to 1P 0 Immediately
PnA25 2000000000
The position pulse reference corresponding to PCP control contact 25
PCP Control Position Pulse 26 -2000000000to 1P 0 Immediately
2000000000
PnA26
The position pulse reference corresponding to PCP control contact 26
PCP Control Position Pulse 27 -2000000000to 1P 0 Immediately
2000000000
PnA27
The position pulse reference corresponding to PCP control contact 27
PCP Control Position Pulse 28 -2000000000to 1P 0 Immediately
PnA28 2000000000
The position pulse reference corresponding to PCP control contact 28
PCP Control Position Pulse 29 -2000000000t0 | 4p 0 Immediately
PnA29 2000000000
The position pulse reference corresponding to PCP control contact 29
PCP Control Position Pulse 30 -2000000000to 1P 0 Immediately
PnA30 2000000000
The position pulse reference corresponding to PCP control contact 30
PCP Control Position Pulse 31 -2000000000t0 1P 0 Immediately
PnA31 2000000000
The position pulse reference corresponding to PCP control contact 31
PCP Control Position Speed 0 0 to 6000 rpm 500 Immediately
PnA32
The speed reference corresponding to PCP control contact O
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PCP Control Position Speed 1 0 to 6000 rpm 500 Immediately
PnA33

The speed reference corresponding to PCP control contact 1

PCP Control Position Speed 2 0 to 6000 rpm 500 Immediately
PnA34

The speed reference corresponding to PCP control contact 2

PCP Control Position Speed 3 0 to 6000 rpm 500 Immediately
PnA35

The speed reference corresponding to PCP control contact 3

PCP Control Position Speed 4 0 to 6000 rpm 500 Immediately
PnA36

The speed reference corresponding to PCP control contact 4

PCP Control Position Speed 5 0 to 6000 rpm 500 Immediately
PnA37

The speed reference corresponding to PCP control contact 5

PCP Control Position Speed 6 0 to 6000 rpm 500 Immediately
PnA38

The speed reference corresponding to PCP control contact 6

PCP Control Position Speed 7 0 to 6000 rpm 500 Immediately
PnA39

The speed reference corresponding to PCP control contact 7

PCP Control Position Speed 8 0 to 6000 rpm 500 Immediately
PnA40

The speed reference corresponding to PCP control contact 8

PCP Control Position Speed 9 0 to 6000 rpm 500 Immediately
PnA41

The speed reference corresponding to PCP control contact 9

PCP Control Position Speed 10 0 to 6000 rpm 500 Immediately
PnA42

The speed reference corresponding to PCP control contact 10

PCP Control Position Speed 11 0 to 6000 rpm 500 Immediately
PnA43

The speed reference corresponding to PCP control contact 11
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PCP Control Position Speed 12 0 to 6000 rpm 500 Immediately
PnA44

The speed reference corresponding to PCP control contact 12

PCP Control Position Speed 13 0 to 6000 rpm 500 Immediately
PnA45

The speed reference corresponding to PCP control contact 13

PCP Control Position Speed 14 0 to 6000 rpm 500 Immediately
PnA46

The speed reference corresponding to PCP control contact 14

PCP Control Position Speed 15 0 to 6000 rpm 500 Immediately
PnA47

The speed reference corresponding to PCP control contact 15

PCP Control Position Speed 16 0 to 6000 rpm 500 Immediately
PnA48

The speed reference corresponding to PCP control contact 16

PCP Control Position Speed 17 0 to 6000 rpm 500 Immediately
PnA49

The speed reference corresponding to PCP control contact 17

PCP Control Position Speed 18 0 to 6000 rpm 500 Immediately
PnA50

The speed reference corresponding to PCP control contact 18

PCP Control Position Speed 19 0 to 6000 rpm 500 Immediately
PnA51

The speed reference corresponding to PCP control contact 19

PCP Control Position Speed 20 0 to 6000 rpm 500 Immediately
PnA52

The speed reference corresponding to PCP control contact 20

PCP Control Position Speed 21 0 to 6000 rpm 500 Immediately
PnA53

The speed reference corresponding to PCP control contact 21

PCP Control Position Speed 22 0 to 6000 rpm 500 Immediately
PnA54

The speed reference corresponding to PCP control contact 22
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PCP Control Position Speed 23 0 to 6000 rpm 500 Immediately
PnA55

The speed reference corresponding to PCP control contact 23

PCP Control Position Speed 24 0 to 6000 rpm 500 Immediately
PnA56

The speed reference corresponding to PCP control contact 24

PCP Control Position Speed 25 0 to 6000 rpm 500 Immediately
PnA57

The speed reference corresponding to PCP control contact 25

PCP Control Position Speed 26 0 to 6000 rpm 500 Immediately
PnA58

The speed reference corresponding to PCP control contact 26

PCP Control Position Speed 27 0 to 6000 rom 500 Immediately
PnA59

The speed reference corresponding to PCP control contact 27

PCP Control Position Speed 28 0 to 6000 rpm 500 Immediately
PnA60

The speed reference corresponding to PCP control contact 28

PCP Control Position Speed 29 0 to 6000 rpm 500 Immediately
PnA61

The speed reference corresponding to PCP control contact 29

PCP Control Position Speed 30 0 to 6000 rpm 500 Immediately
PnA62

The speed reference corresponding to PCP control contact 30

PCP Control Position Speed 31 0 to 6000 rpm 500 Immediately
PnA63

The speed reference corresponding to PCP control contact 31

PCP Control Contact Attribute O h0000to h1112 — 0 Immediately
PnA64

The attribute corresponding to PCP control contact 0
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PCP Control Contact Attribute 1 h0000to h1112 — 0 Immediately
PnA65

The attribute corresponding to PCP control contact 1

PCP Control Contact Attribute 2 h0000to h1112 — 0 Immediately
PnA66

The attribute corresponding to PCP control contact 2

PCP Control Contact Attribute 3 h0000to h1112 — 0 Immediately
PnA67

The attribute corresponding to PCP control contact 3

PCP Control Contact Attribute 4 h0000to h1112 — 0 Immediately
PnA68

The attribute corresponding to PCP control contact 4

PCP Control Contact Attribute 5 h0000to h1112 — 0 Immediately
PnA69

The attribute corresponding to PCP control contact5

PCP Control Contact Attribute 6 h0000to h1112 — 0 Immediately
PnA70

The attribute corresponding to PCP control contact 6

PCP Control Contact Attribute 7 h0000to h1112 — 0 Immediately
PnA71

The attribute corresponding to PCP control contact 7

PCP Control Contact Attribute 8 h0000to h1112 — 0 Immediately
PnA72

The attribute corresponding to PCP control contact 8

PCP Control Contact Attribute 9 h0000to h1112 — 0 Immediately
PnA73

The attribute corresponding to PCP control contact9

PCP Control Contact Attribute 10 h0000to h1112 - 0 Immediately
PnA74

The attribute corresponding to PCP control contact 10

PCP Control Contact Attribute 11 h0000to h1112 - 0 Immediately
PnA75

The attribute corresponding to PCP control contact 11
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PCP Control Contact Attribute 12 h0000to h1112 — 0 Immediately
PnA76

The attribute corresponding to PCP control contact 12

PCP Control Contact Attribute 13 h0000to h1112 — 0 Immediately
PnA77

The attribute corresponding to PCP control contact 13

PCP Control Contact Attribute 14 h0000to h1112 — 0 Immediately
PnA78

The attribute corresponding to PCP control contact 14

PCP Control Contact Attribute 15 h0000to h1112 — 0 Immediately
PnA79

The attribute corresponding to PCP control contact 15

PCP Control Contact Attribute 16 h0000to h1112 — 0 Immediately
PnA80

The attribute corresponding to PCP control contact 16

PCP Control Contact Attribute 17 h0000to h1112 — 0 Immediately
PnA81

The attribute corresponding to PCP control contact 17

PCP Control Contact Attribute 18 h0000to h1112 — 0 Immediately
PnA82

The attribute corresponding to PCP control contact 18

PCP Control Contact Attribute 19 h0000to h1112 — 0 Immediately
PnA83

The attribute corresponding to PCP control contact 19

PCP Control Contact Attribute 20 h0000to h1112 — 0 Immediately
PnA84

The attribute corresponding to PCP control contact 20

PCP Control Contact Attribute 21 h0000to h1112 - 0 Immediately
PnA85

The attribute corresponding to PCP control contact 21

PCP Control Contact Attribute 22 h0000to h1112 - 0 Immediately
PnA86

The attribute corresponding to PCP control contact 22
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PCP Control Contact Attribute 23 h0000to h1112 — 0 Immediately
PnA87

The attribute corresponding to PCP control contact 23

PCP Control Contact Attribute 24 h0000to h1112 — 0 Immediately
PnA88

The attribute corresponding to PCP control contact 24

PCP Control Contact Attribute 25 h0000to h1112 — 0 Immediately
PnA89

The attribute corresponding to PCP control contact 25

PCP Control Contact Attribute 26 h0000to h1112 — 0 Immediately
PnA90

The attribute corresponding to PCP control contact 26

PCP Control Contact Attribute 27 h0000to h1112 — 0 Immediately
PnA91

The attribute corresponding to PCP control contact 27

PCP Control Contact Attribute 28 h0000to h1112 — 0 Immediately
PnA92

The attribute corresponding to PCP control contact 28

PCP Control Contact Attribute 29 h0000to h1112 — 0 Immediately
PnA93

The attribute corresponding to PCP control contact 29

PCP Control Contact Attribute 30 h0000to h1112 — 0 Immediately
PnA94

The attribute corresponding to PCP control contact 30

PCP Control Contact Attribute 31 h0000to h1112 — 0 Immediately
PnA95

The attribute corresponding to PCP control contact 31

_ll?i%PeCOontrolContact Acceleration 010 10000 ms 50 Immediately
PnB0OO

The acceleration time corresponding to PCP control contact 0

_ll:Cr.]‘,qP C;ontrolContact Acceleration 010 10000 ms 50 Immediately
PnBO1 °

The acceleration time corresponding to PCP control contact 1
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TP.CP(;ontrolContact Acceleration 010 10000 ms 50 Immediately
PnBO2 | -'M€

The acceleration time corresponding to PCP control contact 2

_llf’CPC:)%ontrolContact Acceleration 0to 10000 ms 50 Immediately
PnBO3 | "M

The acceleration time corresponding to PCP control contact 3

?CP(ZontrolContact Acceleration 016 10000 ms 50 Immediately
PnBO4 | M€

The acceleration time corresponding to PCP control contact 4

P.CP ControlContact Acceleration 0'to 10000 ms 50 Immediately

Time 5
PnB05

The acceleration time corresponding to PCP control contact 5

_ll?‘CP(éontrolContact Acceleration 0to 10000 ms 50 Immediately
PnBO6 | ' "°

The acceleration time corresponding to PCP control contact 6

P.CP ControlContact Acceleration 0to 10000 ms 50 Immediately

Time7
PnB07

The acceleration time corresponding to PCP control contact 7

P.CP ControlContact Acceleration 0o 10000 ms 50 Immediately

Time 8
PnB08

The acceleration time corresponding to PCP control contact 8

_lF_’.CchontrolContact Acceleration 010 10000 ms 50 Immediately
PnBO9 | ''M€

The acceleration time corresponding to PCP control contact9

P‘CP ControlContact Acceleration 010 10000 ms 50 Immediately
PnB10 | Time 10

The acceleration time corresponding to PCP control contact 10

P‘CP ControlContact Acceleration 0'to 10000 ms 50 Immediately

Time 11
PnB11

The acceleration time corresponding to PCP control contact 11

PCP trol tact Accelerati .

Ticr;ecign rol Contact Acceleration 0to 10000 ms 50 Immediately
PnB12

The acceleration time corresponding to PCP control contact 12
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TP.CP(')IgntrolContact Acceleration 010 10000 ms 50 Immediately
PnB13 | -M€

The acceleration time corresponding to PCP control contact 13

?CPC;throlContact Acceleration 0to 10000 ms 50 Immediately
pnB14 | "M

The acceleration time corresponding to PCP control contact 14

?CP(iZntrolContact Acceleration 016 10000 ms 50 Immediately
PnB15 | 1€

The acceleration time corresponding to PCP control contact 15

P.CP ControlContact Acceleration 0'to 10000 ms 50 Immediately

Time 16
PnB16

The acceleration time corresponding to PCP control contact 16

_ll?‘CP(i;ntrolContact Acceleration 0to 10000 ms 50 Immediately
PnB17 | M€

The acceleration time corresponding to PCP control contact 17

P.CP ControlContact Acceleration 0to 10000 ms 50 Immediately

Time 18
PnB18

The acceleration time corresponding to PCP control contact 18

P.CP ControlContact Acceleration 0o 10000 ms 50 Immediately

Time 19
PnB19

The acceleration time corresponding to PCP control contact 19

PCP trol tact Accelerati .

T.C 023n ol Contact Acceleration 0to 10000 ms 50 Immediately
PnB20 | ''M€

The acceleration time corresponding to PCP control contact 20

P‘CP ControlContact Acceleration 010 10000 ms 50 Immediately
PnB21 | Time 21

The acceleration time corresponding to PCP control contact 21

_ll?i(r;Pe(;;ntrolContact Acceleration 0'to 10000 ms 50 Immediately
PnB22

The acceleration time corresponding to PCP control contact 22

PCP trol tact Accelerati .

Tiiweggn rol Contact Acceleration 0to 10000 ms 50 Immediately
PnB23

The acceleration time corresponding to PCP control contact 23
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TP.CP(;ZJlntrolContact Acceleration 010 10000 ms 50 Immediately
PnB24 | -'ME€
The acceleration time corresponding to PCP control contact 24
_llf’CPC;gntrolContact Acceleration 0to 10000 ms 50 Immediately
PnB25 | '™M®
The acceleration time corresponding to PCP control contact 25
?CP(;ZntrolContact Acceleration 016 10000 ms 50 Immediately
PnB26 | —°
The acceleration time corresponding to PCP control contact 26
P.CP ControlContact Acceleration 0'to 10000 ms 50 Immediately
Time 27
PnB27
The acceleration time corresponding to PCP control contact 27
_ll?‘CP(;gntrolContact Acceleration 0to 10000 ms 50 Immediately
PnB28 | M€
The acceleration time corresponding to PCP control contact 28
P.CP ControlContact Acceleration 0to 10000 ms 50 Immediately
Time 29
PnB29
The acceleration time corresponding to PCP control contact 29
P.CP ControlContact Acceleration 0o 10000 ms 50 Immediately
Time 30
PnB30
The acceleration time corresponding to PCP control contact 30
PCP trol tact Accelerati .
T.C Csc1)n ol Contact Acceleration 0to 10000 ms 50 Immediately
PnB31 | M€
The acceleration time corresponding to PCP control contact 31
PCPContr‘olCc.)ntact 0to 10000 ms 50 Immediately
PnB32 | DecelerationTime 0
The deceleration time corresponding to PCP control contact 0
PCPControngntact 0to 10000 ms 50 Immediately
Deceleration Time 1
PnB33
The deceleration time corresponding to PCP control contact 1
PCP trol tact .
CPCon r‘o an ac 0to 10000 ms 50 Immediately
Deceleration Time 2
PnB34
The deceleration time corresponding to PCP control contact 2
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PCP Control Contact 0to 10000 ms 50 Immediately
Deceleration Time 3

PnB35
The deceleration time corresponding to PCP control contact 3
PCP Control Contact 0to 10000 ms 50 Immediately
Deceleration Time 4

PnB36
The deceleration time corresponding to PCP control contact 4
PCP Control Contact 0 to 10000 ms 50 Immediately
Deceleration Time 5

PnB37
The deceleration time corresponding to PCP control contact 5
PCP Control Contact 0to 10000 ms 50 Immediately
Deceleration Time 6

PnB38
The deceleration time corresponding to PCP control contact 6
PCP Contr.ol Cc?ntact 0to 10000 ms 50 Immediately
Deceleration Time 7

PnB39
The deceleration time corresponding to PCP control contact 7
PCP Contr.ol Cc?ntact 0to 10000 ms 50 Immediately
Deceleration Time 8

PnB40
The deceleration time corresponding to PCP control contact 8
PCP Contrlol C(?ntact 0to 10000 ms 50 Immediately
Deceleration Time 9

PnB41
The deceleration time corresponding to PCP control contact 9
PCP trol tact .

DC Clon r.o C_rgn at;:o 0to 10000 ms 50 Immediately

PnB42 eceleration Time
The deceleration time corresponding to PCP control contact 10
PCP Contr‘ol C(?ntact 0to 10000 ms 50 Immediately

PnB43 | Deceleration Time 11
The deceleration time corresponding to PCP control contact 11
PCP COI’IthOl C(?ntact 0to 10000 ms 50 Immediately
Deceleration Time 12

PnB44
The deceleration time corresponding to PCP control contact 12
PCP Contr‘ol C(?ntact 0to 10000 ms 50 Immediately
Deceleration Time 13

PnB45
The deceleration time corresponding to PCP control contact 13
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PCP Control Contact 0to 10000 ms 50 Immediately
Deceleration Time 14

PnB46
The deceleration time corresponding to PCP control contact 14
PCP Control Contact 0to 10000 ms 50 Immediately
Deceleration Time 15

PnB47
The deceleration time corresponding to PCP control contact 15
PCP Control Contact 0 to 10000 ms 50 Immediately
Deceleration Time 16

PnB48
The deceleration time corresponding to PCP control contact 16
PCP Control Contact 0to 10000 ms 50 Immediately
Deceleration Time 17

PnB49
The deceleration time corresponding to PCP control contact 17
PCP Contr.ol Cc?ntact 0to 10000 ms 50 Immediately
Deceleration Time 18

PnB50
The deceleration time corresponding to PCP control contact 18
PCP Control Contact .
Deceleration Time 19 0to 10000 ms 50 Immediately

PnB51
The deceleration time corresponding to PCP control contact 19
PCP Control Contact .
Deceleration Time 20 0to 10000 ms 50 Immediately

PnB52
The deceleration time corresponding to PCP control contact 20
PCP trol tact .

DC Clon r.o C_rgn a; 0to 10000 ms 50 Immediately

PnB53 eceleration Time
The deceleration time corresponding to PCP control contact 21
PCP Contr‘ol C(?ntact 0to 10000 ms 50 Immediately

PnB54 | Deceleration Time 22
The deceleration time corresponding to PCP control contact 22
PCP COI’IthOl C(?ntact 0to 10000 ms 50 Immediately
Deceleration Time 23

PnB55
The deceleration time corresponding to PCP control contact 23
PCP Contr‘ol C(?ntact 0to 10000 ms 50 Immediately
Deceleration Time 24

PnB56
The deceleration time corresponding to PCP control contact 24
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PCP Control Contact 0to 10000 ms 50 Immediately
Deceleration Time 25

PnB57
The deceleration time corresponding to PCP control contact 25
PCP Control Contact 0to 10000 ms 50 Immediately
Deceleration Time 26

PnB58
The deceleration time corresponding to PCP control contact 26
PCP Control Contact 0 to 10000 ms 50 Immediately
Deceleration Time 27

PnB59
The deceleration time corresponding to PCP control contact 27
PCP Control Contact .
Deceleration Time 28 0to 10000 ms 50 Immediately

PnB60
The deceleration time corresponding to PCP control contact 28
PCP Contr.ol Cc?ntact 0to 10000 ms 50 Immediately
Deceleration Time 29

PnB61
The deceleration time corresponding to PCP control contact 29
PCP Control Contact .
Deceleration Time 30 0to 10000 ms 50 Immediately

PnB62
The deceleration time corresponding to PCP control contact 30
PCP Contrlol C(?ntact 0to 10000 ms 50 Immediately
Deceleration Time 31

PnB63
The deceleration time corresponding to PCP control contact 31
PCP Control Contact Delay 0 0to 10000 ms 100 Immediately

PnB64
The delay time corresponding to PCP control contact 0
PCP Control Contact Delay 1 0to 10000 ms 100 Immediately

PnB65
The delay time corresponding to PCP control contact 1
PCP Control Contact Delay 2 0to 10000 ms 100 Immediately

PnB66
The delay time corresponding to PCP control contact 2
PCP Control Contact Delay 3 0to 10000 ms 100 Immediately

PnB67
The delay time corresponding to PCP control contact 3
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PCP Control Contact Delay 4 0to 10000 ms 100 Immediately
PnB68

The delay time corresponding to PCP control contact 4

PCP Control Contact Delay 5 0to 10000 ms 100 Immediately
PnB69

The delay time corresponding to PCP control contact 5

PCP Control Contact Delay 6 0to 10000 ms 100 Immediately
PnB70

The delay time corresponding to PCP control contact 6

PCP Control Contact Delay 7 0to 10000 ms 100 Immediately
PnB71

The delay time corresponding to PCP control contact 7

PCP Control Contact Delay 8 0to 10000 ms 100 Immediately
PnB72

The delay time corresponding to PCP control contact 8

PCP Control Contact Delay 9 0to 10000 ms 100 Immediately
PnB73

The delay time corresponding to PCP control contact 9

PCP Control Contact Delay 10 0to 10000 ms 100 Immediately
PnB74

The delay time corresponding to PCP control contact 10

PCP Control Contact Delay 11 0to 10000 ms 100 Immediately
PnB75

The delay time corresponding to PCP control contact 11

PCP Control Contact Delay 12 0to 10000 ms 100 Immediately
PnB76

The delay time corresponding to PCP control contact 12

PCP Control Contact Delay 13 0to 10000 ms 100 Immediately
PnB77

The delay time corresponding to PCP control contact 13

PCP Control Contact Delay 14 0to 10000 ms 100 Immediately
PnB78

The delay time corresponding to PCP control contact 14
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PCP Control Contact Delay 15 0to 10000 ms 100 Immediately
PnB79

The delay time corresponding to PCP control contact 15

PCP Control Contact Delay 16 0to 10000 ms 100 Immediately
PnB80

The delay time corresponding to PCP control contact 16

PCP Control Contact Delay 17 0to 10000 ms 100 Immediately
PnB81

The delay time corresponding to PCP control contact 17

PCP Control Contact Delay 18 0to 10000 ms 100 Immediately
PnB82

The delay time corresponding to PCP control contact 18

PCP Control Contact Delay 19 0to 10000 ms 100 Immediately
PnB83

The delay time corresponding to PCP control contact 19

PCP Control Contact Delay 20 0to 10000 ms 100 Immediately
PnB84

The delay time corresponding to PCP control contact 20

PCP Control Contact Delay 21 0to 10000 ms 100 Immediately
PnB85

The delay time corresponding to PCP control contact 21

PCP Control Contact Delay 22 0to 10000 ms 100 Immediately
PnB86

The delay time corresponding to PCP control contact 22

PCP Control Contact Delay 23 0to 10000 ms 100 Immediately
PnB87

The delay time corresponding to PCP control contact 23

PCP Control Contact Delay 24 0to 10000 ms 100 Immediately
PnB88

The delay time corresponding to PCP control contact 24

PCP Control Contact Delay 25 0to 10000 ms 100 Immediately
PnB89

The delay time corresponding to PCP control contact 25
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PCP Control Contact Delay 26 0to 10000 ms 100 Immediately
PnB90

The delay time corresponding to PCP control contact 26

PCP Control Contact Delay 27 0to 10000 ms 100 Immediately
PnB91

The delay time corresponding to PCP control contact 27

PCP Control Contact Delay 28 0to 10000 ms 100 Immediately
PnB92

The delay time corresponding to PCP control contact 28

PCP Control Contact Delay 29 0to 10000 ms 100 Immediately
PnB93

The delay time corresponding to PCP control contact 29

PCP Control Contact Delay 30 0to 10000 ms 100 Immediately
PnB94

The delay time corresponding to PCP control contact 30

PCP Control Contact Delay 31 0to 10000 ms 100 Immediately
PnB95

The delay time corresponding to PCP control contact 31

End.
W uniTronics
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