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About this Manual

Purpose

This manual provides the information required for
Operation, Tuni n&5SSred iFewsn AtCe cSreg voof Ditrh ev

Read and understand this manual to ensure correct

Terms and Abbreviations

Terms that may be wusedf alnl dawsi.s manual are definec
Term Meaning
Motor A Rotary Servo Motor
Drive A Servo Drive, which is used for controlling the motion of Rotary Servo Motor.

A Servo Control System that includes a Servo Motor, a Servo Drive with a hos

ServoSystem controllerPLC and peripheral devices.

Servo ON Supplying power to the Motor.

Servo OFF Not supplying power to the Motor.

Abbreviations dthatr rEmbyenrdg@ANcmarei defi ned as foll o\

Abbreviation | Meaning

APRD Auto-increment Physical Read

APWR Auto-increment Physical Write

APRW Auto-increment Physical ReadWrite

ARMW Auto-increment Physical Read Multiple Write
BRD Boarctast Read

BRW BoardcasReadWrite

BWR BoardcaswVrite

CiA CAN in Automation

CoE CAN application protocol over EtherCAT

DC Distributed Clocks

EEPROM Electrically Erasable Programmable Read Only Memory
ESC EtherCATSlave Controller

ESI EtherCATSlave Information

Abbreviations that may be used in describing dat e
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Abbreviation | Data Type Range

INT8 Sigred 8 bit -128to +127

INT16 Sigred 16 bit -32768to +32767

INT32 Sigred 32 bit -21474836480 +2147483627
UINTS8 Unsgned 8 bit 0to 255

UINT16 Undgned 16 bit 0to 65535

UINT32 Unsgned 32 bit 0104294967295

STRING String value (reserved)
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Symbols

The symbols that may be found in this document are defined as follows.

Symbol Description

A Indicates a hazard with a high level of rtblat, if not avoided, will result in death o
serious injury.

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

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

Indicates precautions or restrictions that must be observed.
Also indicates alarm displays and other precautions that will not result in machi
IMPORTAN | damage.

Provides additional information to emphasize or supplement important points o}
L.'J NOT main text.

The names of reverse signals (ones that are taker
before the signal abbreviation. For exampl e:

SON =/SON P-CON=/P-CON

Parameters are referenced as PnXXX where XXX refe
multiple functions encoded withi A naisiersglaa ep airseene
reference the multiple functions.

For exampl e:

Pnl1l1l2 Speed-iFseead fsoirnwgalred v alnudel cweist hout any sub
Pn00OO Basic Fu-hicst inband eS el pedcetti eodn s0els cr i bi ng di ff er

i Pn0OOO. 0O Servo ON

i Pn000.1 Forward DOTNNe Prohibit I nput (P

i Pn000.2 Reverse DOTNMNe Prohibit I nput (N

1 Pn000O. 3 Reserved parameter (Do not change)
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Safety Precautions

General Precautions

A Never remove covers, cables, conne
supplied to the Drive.
. A Never conimpeatsea ptolweed sumphprliVsé oand

driver.

A Wait for five minutes after turnin
DANGEF the CHARGE indicator is not | it be
A Never touch the power supply ter mi
the CHARGE |l amp is I|lit, because hi
A Use a power supply that is approp
voltage, frequency, and AC/ DC type
A Connect the ground terminals on t|I
to | ocal el ectrical codes.
A A Never damage, pull on, apply excescs
cabl es.
WARNIN' 4 Never attempt to disassemble, repse
A Make sure that the device in an en
has been connected to the machine
A Never touch inside the Drive.

A ' The Drive heat sinks, regenerati ve
very hot while power is ON or soo
saf ety measures, such as installi:i
do not comeatchtwith hot component s

A For the control power supply, use
reinforced insulation

A Never use the product in an envir
or fl ammabl e gases, or near f Il amme

A Never attempt to use a Drive or Mc

CAUTIO! A Instal! ex_terna! emergency stop ci
operation i mmediately when an errc
I

ocations with poor power supp
devices (such as AC reactors) to e
specified voltage range.

Al ways use a Noise Filter to minir
Al ways use a Motor and Drive in or
Never touch a Drive or Motor with
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Storage Precautions

A Foll ow all i pactkageisonandnneker pl
product during storage.

A Never instal/]l or store the product
-locations that are subject to dir:¢«
-Focations that are subject to amb
specifications.

-locations that are subject to rel:
CAUTIO! -locattioants are subject to corrosive
-locattiboents are subject to dust, sal
-locattihatse subject to water, oil,

locattihoants are subject to vibration
locattihoants are subject to radiation

Installation Precautions

A lnstall the Drive in a control cat
A lnstall the Drive and Motor in a v
A Never instal/l or store the :product
-locations that are subject to dir ¢
-Focations that are subject to amb
-locations that are subject to rel:
-locations that are subject to cor.
c -locations that are subject to dust
-locations that are subject to wat ¢
-locations thattaoa esubpgbBotktexeebil
CAUTIOr -locations that are subfect to radi
A Never allow any foreign matter to
A Never cover the outlet from coolir
A Never step on or place a heavy obj
A lnstall the Drive in the specifiec
A Provide the specified clearances &

as with other devices.

Wiring Precautions

A Never bypass the electromagnetic
the Motor.

A Firmly connect the power terminal
A A Provide an adequate air gap arounc
A Use shielpeidr tovdtslteesd or s etrwei egnteedd u
CAUTIO! for 1/0 Signal Cables and Encoder
A - The wiring |l ength ofettehes.encoder i
A Minimize the frequency that the pc
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Operation Precautions

VAN

CAUTIOr

A

I n order to prevent accidents, ple
the Drive shaft).

When staperageton the supporting
match the machine in advance.

Note that the signals 4d) thed EFEdrew
Prohi-0T}Y #&MNe disabled during JOG o
When overtravel occur s, the power
brake is released. | f the Motor s
a 6zémampedd state after the Motor
an eexntal brake or counterweight) t
from falling.

I f not -tehhggaumake sure that an
setup to avoid vibration.

| f an alarm occur s, reset it after
Never use the brake of the Motor f

Maintenance Precautions

A\

WARNIN!

Wiring and inspections must be per
Di sconnect al/l connections troe stihset
the Drive.

Never use gasoline, thinner, al c
di scoloration or damage to the cas
When replacing the Drive, transfer
new Drive.

Never change the wiring while the

Never di sassemble the Motor withot

Disposal Precautions

VAN

CAUTIO!

Whedi sposing of the product, treat
ordinances and national |l aws must b
as required.
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Chapter 1 UMD -E5-S Servo Drive

1.1 Product Features

As a neavx iss nAC eser vWONIpTrRoGINU BCEE 5SSt s mdesi gned wi th it
performance and practical control functions to cr
performance for customers.

Mat chi ngBb5auntdhHBeestehrev o mot or s, compati bli ¢ \hfiftgehr mai ns
speedprbacigsi operbaodmhngh machine solutions.

UMDBDE5Shas the following outstanding features.

Et her CAT support, update rates down to 125 Os
Compact si ze

Zero stacking gap installation

200 V ac fzZkwm 50 W to

400 V 4cO0OKWomo 7. 5kW

2dit absolute encoder (photoelectric)

Comprehensive tuning -ttwercihmg | fogryc tiinacd ,u da chegpt iAwd o)
friction compensati on

Functional Safety Dual STO (SI L3, PLe)
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1.2 Interpreting the Nameplate

[Rated Input | Rated Output |

IVE
Model ] ————MODEL [ P20
“ACOUTPUT Y

ACINPUT ) | [ AC

Phase L) WH
i

33 234

Power |
SN 12M56780ABCDE

Serial Numbe

q3

Read manual carelully and folow the drection

& Deconnect # power 3nd wint 5 min bakire senveng
m'“mm

WARNING anchez 1oute Falimantation et alendez
S avant I'entretan Daut provoquer un

electrque
&_ Do not toch heatseh. My cause tum

mm%‘b
CAUTION DUt Caryser Erllures
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1.3 Model Designations

UMD

Om?2 B - E5S

Out Potwe
Sign Spec. Sign Spec.
0000 | 005 KW B |200-240V,1Ph
0001 | 0.1 kw '
0002 | 02 kw CU 1200 -240 v,113 Ph
0004 | 0.4 kW C [200-240V3 Ph
0007 | 0.75 kw E  |380-480V,1Ph
0010 | 1 kw
0015 | 1.5 kw
0020 | 2 kw
0030 | 3 kw
0050 | 5 Kkw
0075 | 7.5 kw
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1.4 Part Names

200VAC, rated power from 50W to 400W

Separate STO safety

connectFiS®r?2 tdern miesal s ar

No.

Name

Description

Panel Operator

A module for Servo status displays and parameter
settings

USB Connector

Connecta computeA FW upgr adeo

EtherCATInput Connector

Connect to an EtherCAT device

10 Signal Connector

Connects to sequence |&@nals

albr|lw DN

Encoder Connector

Connects to the encoder in the Motor

Main Circuit andMotor Connector

L1, L2: mainpower input terminals

P, N: conmon 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

e

avai



U MDBE 5S

No.

Name

Description

EtherCAT communication
indicators

. RUN: running indicator lamp
. ERR Error indicator lamp
. POWER power on indicator lamp

EtherCATOutput Connector

Connects to an EtherCAT device or be vacant

10

CHARGE Indicator Lamp

Lit while the main circuit power is being supplied

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

11

USB Terminals

Standard Mini USB Typ®

12

EtherCAT Terminals

Standard R3l5 terminal

13

IO Signal Terminals

Connection terminals for sequence 10 signals

14

Encoder Terminals

Connection terminals for the encoder cabl¢he Motor

15

Main Circuitand Motor Terminals

Connection terminals for power input and motor pow

16

Safety Connector

Safe Torque Off (STO)

200VAC, rated power from 750Wto 2kW

&H—o

=
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No. Name Description
1 Panel Operator A module for Servo status displays and parameter setting
2 USB Connector Connectsa computerfon FW upgr adeo
3 EtherCATInput Connector | Connect to an EtherCAT device
. L1 L2 L3:main power input terminals
4 Main Circuit Connector )
. G1, G2, :DCterminals
N . L1C, L2C: control power input terminals
5 Control CircuitConnector P P . . .
. B1, B2, B3: external regenerative resisterminals
6 Motor Connector Connects to &otor main circuit cable
. . Connects to the ground terminal of the Motor main circuit|
7 Grounding Terminal
cable
o . RUN: running indicator lamp
EtherCAT communication . L
8 s . ERR:Error indicator lamp
indicators L
. POWER:power on indicator lamp
9 EtherCAT Output Connects to an EtherCAT device or be vacant
Connector
Lit while the main circuit power is being supplied
H Note:
10 CHARGE Indicator Lamp Even if you turn OFF the main circuit power supply, this indicator willttees
long as the internal capacitor remains charged. Never touch the main circy
Motor terminals while this indicator is lit, in case the electric shock.
11 10 Signal Connector Connects to sequence /O signals
12 Encoder Connector Connects tdhe encoder in the Motor
13 USB Terminals Standard Mini USB Typ®
14 EtherCATTerminals Standard RJI5 terminal
15 10 Signal Terminals Connection terminals for sequence 10 signals
16 Encoder Terminals Connection terminals for the encoder cabléhe Motor
17 Main Circuit Terminals The connectioterminalsfor the main circuit power supply
18 Control CircuitTerminals The connectioterminalsfor the control power supply

19

Motor Terminals

The connection terminafer the Motor main circuit cable
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400VAC, r at

ed power

m

e e

from 1kW to

3kw

I

product
appearance

The figure above shows an example of a
rated power of 2kW~3kW are similar in
No. | Name Description
1 Panel Operator A module for status displays and parameter settings.
2 USB Connector Socket for USB communication cadle i FW upgr
3 EtherCAT Input Connector | Input signal socket for EtherCAT communication cable.
. L1, L2, L3: main power input terminals
4 Main Circuit Port
. G, :DC Connectors
N . L1C, L2C: control power input terminals
5 Control Circuit Port P P . .
. B1, B2, B3: external regenerative resistor Connectors
6 I\P/Igrtto r Power Connection Socket for motor power cable.
7 Grounding Terminal Connected to the earth terminal of the motor power cab
EtherCAT C L . RUN: Run indicator
8 ther ommunication . ERR: Error indicator
Indicator o
. POWER: System indicator
9 EtherCAT Output Output signal connection port f&therCAT
Connection Port communication cables.

Wi



U MDBE 5S

No.

Name

Description

10

CHARGE Indicator Lamp

Lights up when the main circuit is powered on.

Not e:

I f voltage remain
been switched off,
circuit and motor

s in t
and
ter mi

he capacit
t hteo uicnhd itchg
nal s at th

11

IO Signal Connection Port

Socket for 10 signal connectors.

12

Encoder Connection Port

Socket for the encoderconnectors of the motor.

13

USB Connector

Standard MinUSB TypeB.

14

EtherCAT Connector

Standard R35 terminal.

15

IO Signal Connector

Connector for 10 signal cables.

16

Encoder Connector

Connector for motor encoder cables.

17

Main Circuit Connector

Connector for the driveds

18

Control Circuit Connector

Connector for the drive control circuit cables.

19

Motor Power Cable
Connector

Connector for the motor power cables.

20

Safety Connector

Safe Torque Off (STO)

400VAC at ed

power

from 5kW to 7.

5k W

No.

Name

Description

Panel Operator

A module for status displays and parameter settings.

USB Connector

Socket for USB communication cadle i FW upgr

EtherCAT Input Connector

Input signal socket foEtherCAT communication cable.
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No.

Name

Description

Main Circuit Port

. L1, L2, L3: main power input terminals
. G, :DC Connectors

Control Circuit Port

. L1C, L2C: control power input terminals
. B1, B2, B3: external regenerative resistor Connectors

Motor PowerConnection
Port

Socket for motor power cable.

Grounding Terminal

Connected to the earth terminal of the motor power cab

EtherCAT Communication
IndicatorLamp

. RUN: Run indicator
. ERR: Error indicator
. POWER: System indicator

EtherCAT Output
Connection Port

Output signal connection port for EtherCAT
communication cables.

10

CHARGE Indicator Lamp

Lights up when the main circuit is powered on.

Not e:

If voltage remains in the capaci:t
beswi tched off, and the indicator
circuit and motor terminals at th

11

IO Signal Connection Port

Socket for 10 signal connectors.

12

Encoder Connection Port

Socket for theencoderconnectors of the motor.

13

USB Connector

Standard Mini USB Typ®.

14

EtherCAT Connector

Standard R3I5 terminal.

15

IO Signal Connector

Connector for 10 signal cables.

16

Encoder Connector

Connector for motor encoder cables.

17

SafetyConnector

Safe Torque Off (STO)

1.5 Ratings and Specifications

Threephase

Drive Model: UMD- 0000B| 0001B| 0002B | 0004B | 0007CU| 0010CU| 0015CU| 0020C
Continuous Output Current [Arms] 0.9 11 15 29 51 6.9 95 12.6
Instantaneous MaximumOutput Current [Arms] 33 40 58 115 195 21.0 316 42

. i . . . . . . 4.0
PowerSupplyCapacity Single-phase 0.2 0.3 0.6 12 1.9 2.6
[kVA]

16 20 3.0 35
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Drive Model: UMD- 0010E 0015E 0020E 0030E 0050E 0075E
Continuous Output Current [Arms] 3.6 5.0 71 12.0 17.0 273
MaxOutput Current[Arms] 10.9 17.7 24.7 37.8 53.0 70.7
MainsPowerEquipmentCapacity [KVA](3- 18 28 35 50 8.2 120
phase)

General specifications Description

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

200VAC 3-phaseAC200V 240V, -15% +10%, 50Hz/60HZrated power
Input Power 0.75kW)
400VAC 3-phaseAC380V 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 Mode SVPWM control
Feedback Seial _encoder:
. 23bitsabsolute encoder
Temperaturd -5 to55 (-5 to40 for zero stacking gap installation)
Operation
Humidity 5% to 95% (with no condensation)
Temperaturg -20 to +85
Storage
Humidity 5% to 95% (with no condensation)

Environmental

Protection Class

Conditions IP20 (in the case of all terminals are installed in place)
Altitude 1,000 m or less
Vibration Resistance 4.9m/g
Shock Resistance 19.6m/$
Power System TN System
Mounting Basemounted
Speed Control Range 1:5000
+0.01% of rated speed max. (For a load fluctuation of 0% to 1009
p Coefficient of Speed 0% of rated speed max. (For a load fluctuation of £10%)
erformance .
Fluctuation .
+0.1% of rated speed max. (Foteanperature fluctuation of
25°C+25°C)
Soft Start Time Setting | 0 sto 10 s (Can be set separately for acceleration and decelerati
ESth?ﬁer division signals Supports A, B, and C CMOS differential type sensor signal
I/O Signals Allowable voltage range: 24 VDC20%

Input Signals

Number of input points: 5

Input Signals are $ON (Servo ON), NOT (Reverse Drive Prohibit
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General specifications

Description

P-OT (Forward Drive Prohibit), PCL (Forward External Torque
Limit) or EXT1 (Touch Probe 1), NCL (Reverse External Torque
Limit) or EXT2 (Touch Probe 2).

Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 3 (1 of them fixed for Servo Alarm)

Output Signals Output Signals are TGON (Rotation Detection), ALM (Servo Alar
COIN (Positioning Completion
Except ALM, a signal can be allocated and the positive and nega
logic can be changed.

Applicable

Communications IEC 61158 Typel2, IEC 618600 CiA402 Drive Profile

Standards

Physical Layer

100BASETX (IEEE802.3)

Communications
Connectors

CN3-IN (RJ45): EtherCAT signal input connector
CN4-OUT (RJ45): EtherCAT signal output connector

Cable

Category 5, 4 shielded twisted pairs

Sync Manager

SMO: Mailbox output, SM1: Mailbox input, SM2: Process data
output, and SM3: Process data input

EtherCAT
Communications

FMMU

FMMU 0: Mapped in process data output (RxPDO) area.
FMMU 1: Mapped in process data input (TxPDO) area.
FMMU 2: Mapped to mailbox status.

EtherCAT Commands

(Data Link Layer)

APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR, ARMW,
FRMW

Process Data

Assignments can be changed with PDO mapping.

MailBox (CoE)

Emergency messages, SDO requests, &3ponses, and SDO
information (TxPDO/RxPDO and remote TXPDO/RxPDO are not
supported.)

Distributed Clocks

FreeRun Mode and DC Mode (Can be switched), SM2 (SM2 eve
sync)
Applicabl e DC

cycl es: ilnz5 earse n

Slave Information
Interface

2048 bytes (readnly)

CiA402 Drive Profile

Homing mode

Profile position mode

Profile velocity mode

Profile torquemode

Interpolated position mode

Cyclic synchronous position mode
Cyclic synchronouselocity mode
Cyclic synchronousorquemode
Touch probe function

Torque limitfunction

USB

Interface

Personal computer
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General specifications Description

Communications Communications

Conforms to USB2.0 standard (12 Mbps), OTG

Standard
Display Five 7-segment LEDs
Indicator Lamps CHARGE,POWER, SYSRUN, ERRL/AIN, L/A OUT
Panel Operator 4 Buttons

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

. Rated power from 750W are buil.

Overcurrent, OvervoltagéJndervoltage, Overload, Regeneration

Protective Functions Error, Overspeed, etc.

Utility Functions Alarm_h|s'§ory, Jogging, Mechanical analysis, Load inertia
identification, AuteTuning, etc.

§ NIE & 10 LA RFOMGD B a6 Y 5 1 N ~ 7V M N P9 OR 20010 11 ar6ilyY ¢ | LUk ¢ B0 K E 10

1.6 Dimensions

200VAC, rated power from 50W to 400W

o

7
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I
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N
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f
f
0
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rounding i
erminal

D ) 189

40

Uni tiem

200VAC, rated power from 750Wto 1kW
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(45)

1
&
==
[
Grnundiiig
Terminal Unitimm
24046 L
200VAC, rated power from 1.5kW to 2kW
[
Grounding ,
T?l’miﬂﬂ Unit:mm
<75 | 80

ZME
4 00VAC, rated power from 1kW to 1.5kWwW
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a
NIRRT AR
s
1
A
(i
Ve —
S "V
|
. =
Grounding
Term mal Yt
180 vnit.mm
M4
4 00VAC, rated power from 2kW to 3kW
—
e
TR ARTHARRTITE

172

Grovndmg
Term mal

2uMé

Unit:mm

10

400VAC, rat ek Wo d we r7 . f5rk dAm
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Unit:mm
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1.7 System Configuration

1.7.1 Example D

200VAC, rated power

lagram

from 50W to 400W

Power Supply

Single -

Circuit Breaker

Noise Filter

Magnetic Contactor

Extemnal
Regenerative
Resistor

phase, 200 VAC to 240 VAC

[
L] USB Cable
=1

0| ==

T ona-ou0

a0

EtherCAT Cables

8|
@ 1/0 Signals Cable

Blal

0oooooona

T
7 = <=°=9° v

L]

@

[el®®]

J:' Grounding
Encoder Cable

Supply Cable
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200VAC, rated power from 750Wto 2kW

Power Supply
Three -phase, 200 VAC to 240 VAC

Circuit Breaker

Noise Filter

USB Cable

Magnetic Contactor

= S e—

]
EtherCAT Cables

I/0 Signals Cable

External JE
Regenerative | Blg
Resistor -c' “ @
Motor Power prmy .
Supply Cable = Grounding
LI

Encoder Cable l—‘
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4 00VAC, rated power from 1kW to 7.5kW

Take d@drlk¥w as an exampl e:

Threephase power supply
AC200V~AC240v

Circuit Breaker

Protect the power line an
cut off the currentin the
event of an overcurrent

Filter

Prevent external noise from the
power cable

USB Communication
Cable

Ji g

Electromagnetic Contact [ d::]:l_
Turns the servo power O i = =
OFF. AL A3 —
. == = RJ45 Communication
Please install a surgd

] Cable
suppressor when usin I _

B =

=

]

I For EtherCAT
&=

networking

l 10 cable(user supplief

External Regenerative —
Resistor p—

Connected betweeniB — I ——1

and B when bus @@ e |

capacitance is
insufficient
Power cable | X
‘== Ground wire
f Encoder cable
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1.7.2 Minimum System Configuration

The mini

mu m

system configuration includes at

Component Name

Description

Power Supply

Singlephase200 VAC to 210 VAC, -15% to+10%,50Hz or 60Hz
Note:
Singlephase power supply is used for 400W drive.

Mains power supply (L1,L2,L3): thrgghase AC 200V to 240\V15% to
+10%, 50Hz/60Hz

Circuit Breaker

Useda Type C MCBto protect the power supply line and cut off the circu
when an overcurrent occurs.

The minimum rated current of the circuit breaker depends on the Drive
model.

Noise Filter

Used to prevent external noise interference from the power supply.
The rated current is 10 A or 20 A.

Magnetic Contactor

Control thepoweron and powenff of the input circuit.

External When the busbar capacitance is insufficient, remove the short wiring an
Regenerative connect an external regenerative resistor.
Resistor The minimum value of the regenerative resistor depends on the Drive n
Drive UMD-E5-S serial AC servodrive.
Motor MatchedB5 servomotor oB6 servomotor

A device that realizes servo application and mechanical motion
Controller :

programming.
Cables Encoder cables, motor power cables, EtherCAT communication cables,

cables, etc.

Minimum system configuration of 400VAC

The

mi ni mum

system configuration consists of

at

Component

Specification

Power supply

Control power supply (L1C,L2C): Singlghase ACAC 220V~480V, -
15%~+10%, 50Hz/60Hz

Mains power supply (L1,L2,L3): threghase380V~480V, -15% ~+10%,
50Hz/60Hz

Circuit breaker

Please use a Type C MCB to protect the power cord and to atit¢hé in the
event of overcurrent.

The minimum current rating of the circuit breaker varies with the drive mod

Noise filter

Protection against external noise interference from the power cable, with th
current rated at 10A or 20A.

Electromagnetic

ON/OFF control of the input circuit.

contactor
External - . . . .
. The minimum resistance value of the external regenerative resistor varies
regenerative .
. the drive model.
resistor

Drive

UMD-ES5-S Series Servo Drives.

east
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Component Specification

Motor Suitable for usevith B5 and Bémotors

Controller The device provided for servo applications, mechanical motion programmif

Cables Encoder cables, motor power cable#)erCATcommunication cables, 10
cables, etc.

1.7.3 Peripheral Devices Specification

Spec. of builtin (I\aA):?ér\r/\Z:ue el Min. rated current
Model Main circuit voltage regenerative . of the circuit
. regeneration
resistor . breaker
resistor
UMD-0000B-E5-S | Singlephase AC200V 240V| ne, 4A(singlephase)
UMD-0001B- E5-S| Singlephase AC200V 240V| " ne, 4A(singlephase)
UMD-0002B- E5-S| Single-phase AC200V 240V| " ne, 4A(singlephase)
UMD-0004B- E5S| Singlephase AC200V 240V| ne, 4A(singlephase)
Singlephasé 3-phase . _ 10A(single
P M, 60W =
gMDOOO?CU ES| ac200v 240v ’ =P, phase)/6A(3
phase)
Single-phasé 3-phase . _ 10A(single
LSJMD00100U ES| 200V 240V P M, 60W =P, phase)/6A(3
phase)
Single-phasé 3-phase . B 20A(single
gMDOOlSCU ES| \C200v 240V MM, sow =P, phase)/16A(3
phase)
=P
3-ph ., ’ 16A(3phase
UMD-0020C- E5-S| > PhaseAC200V MM, 8ow (3phase)
240V
3-phase AC380V ) 2 P, 4A(3phase)
UMD-0010E E5S N MM, 80W
48 0
3-phase AC380V ) 2 P, 6A(3phase)
UMD-0015E E5S N MM, 80W
48 U
3-phase AC380V i MM, 10A(3phase)
UMD-0020E E5S P M, 80W
48 0
3-phase AC380V ) MM, 16A(3phase)
UMD-0030E E5S P M, 80W
48 0
=M
3-phase A \V . ’ 20A(3phase
UMD-0050FE E5-S phase AC380 OP, 80W 3P )
48 U
=M
3-ph AC380V 5 J 25A(3phase
UMD-0075E E5S phase OP, 80W P )

48 U
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1.8 Part Numbers

Drive model Power | Motor model Encoder cable Power cable
UMD-0000B-E5-S 50w UMM-0000BABS
UMM-0000BABB5
UMD-0001B- E5S 100w UMM-0001BABS
UMM-0001BABB5S UMC-B5A-PN-(03/05/10) (No Brake)
UMD.0002B. E5.S soow | UMM-0002BABS UMC-B5A-PB-(03/05/10) (With Brake)
UMM-0002BABB5
UMM-0004BAB5 UMC-B5-FA-(03/05/10)
UMD-0004B- E5-S 400W
UMM-0004BABB5
UMM-0007CAB5
UMD-0007CU-E5-S 750W
UMM-0007CABBS UMC-B5B-PN-(03/05/10) (No Brake)
UMM-0010CAB5 UMC-B5B-PB-(03/05/10) (With Brake)
UMM-0010CABB5
UMD-0010CU E5-S 1kwW
UMM-0008CAB6
UMM-0008CABB6
UMM-0015CAB5
UMM-0015CABB5
UMD-0015CU- E5S 1.5kwW
UMM-0013CAB6
UMM-0013CABB6
UMM-0020CAB5
UMM-0020CABB5
UMD-0020C- E5-S 2kw
UMM-0018CAB6
UMC-B5C6APN-(03/05/10)  (No
UMM-0018CABB6 Brake)
UMM-0008EAB6 UMC-B5C6APB-(03/05/10) (With
UMD-0010E E5-S 1kwW Brake)
UMM-0008EABB6
UMM-0013EABG6
UMD-0015E E5S 1.5kw UMM-0013EABBS
UMM-0015EABS
UMM-0015EABB5
UMC-B56-FA-(03/05/10)
UMM-0018EABG6
UMD-0020E E5-S 2kW UMMO018EABBG
UMM-0020EABS
UMM-0020EABB5
UMM-0029EABG6 UMC-B6B-PN-(03/05/10) (No Brake)
UMM-0029EABB6 UMC-B6B-PB-(03/05/10) (With Brake)
UMD-0030E E5-S 3kW | UMM-0030EABS UMC-B5C6APN-(03/05/10)  (No
Brake)
UMC-B5C6APB-(03/05/10) (With
UMM-0030EABB5 Brake)
UMM-0040EAB5 UMC-B5D-PN-(03/05/10) (No Brake)
UMM-0040EABBS UMC-B5D-PB-(03/05/10) (With Brake)
UMM-0044EABB6 ~B6C-PB( ) (With Brake)
UMM-0050EABS UMC-B5D-PN-(03/05/10) (No Brake)
UMM-0050EABB5 UMC-B5D-PB-(03/05/10) (With Brake)
UMD-0075E E5-S 7.5kW | UMM-0055EAB6
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UMM-0055EABB6

UMM-0075EABG
UMM-0075EABB6

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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Chapter 2 Installation

2.1 Installation Precautions

I nstallation Near Sources of Heat

I mpl ement measures to prevent temperature
ambient temperature of the Drive is within
I nstallation Near Sources of Vibration

Il nstall a vibration absorber on the instal

subjected to vibration.
Ot her Precautions

Never install the Drive in a |l ocatidnopabjeattt
oi |, excessive dust, excessive dirt, excessive

2.2 Mounting Types and Orientation

The Drives are based mousptaedtaendd mehadl & ubd afciet. t avic

verticallyFia@gslkies 2shown i n
Mount the Drives so that the Display Panel
holes for the Drive and mount it securely i
on the size of the Drive).

Figure21Basnwunt ed di agram

Mounting plate
Ariflow

T

Base

Ariflow
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2.3 Mount ing Hole Dimensions

Use all
To mount
Wiring diagram f
UMD-0000B-E5-S
UMD-0001B- E5-S
UMD-0002B- E5-S
UMD-0004B- E5-S

2xM4

i

Ouﬁine\

172

164£0.5

28+05 |

40

Machining Diagram for
MMownting Holes
(Mounting pitch)

Wiring diagram f

UMD-0010EU-E5-S
UMD-0015EU- E5-S

mount

t he

or

or

UMD-0020EU- ES5-S
UMD-0030EU- E5-S

ing holes to securely mount
Dri ve, use a screwdriver
mounting holes at 200VAC
UMD-0007CU- E5-S UMD-0015CU- E5-§
UMD-0010CU- E5-5 UMD-0020CU- E5-§
2xM4 2eM 4
) N !
Qutli ne Oufing
\ HE \ N
L= =
- Ho
-+ ol
o g
& ‘,l.
4fi£0.5 g
55 70 e
Madu ning Diagram for Machining Diagram for
Mounting Holes Mounting Holes
(Mounting pitch) (Mounting pitch)
mounting holes at 400VAC

UMD-0050EU- ES-S
UMD-0075EU- ES-S

4xM4
M4 3xM4 1— B
| " A T b e i

i e i1 T
| |
| |
o °"‘“\ a2 | |
3 8 3 | |
= - 1 i

| i

(=

“\I IER
| \
L ' ‘
| 4zos g 7305 & | ‘
60 rmm g5 mm | ‘
Machining Diagram for '\Hﬁud::s%ﬁ: rz'\n:f:mz i i
Mounting Hdes
(Mounting pi tch) i i
o=
90
Machining Dizgram for Mouning

Eioles (Mounting pic ity

t hat

he

S
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2.4 Mounting Interval

Installing One Drive in a Control Cabinet

When installin@iagusdaesn gad er eDreirveencuesef or free space
Figure221 nstalling a single Drive in a control cabinet
7 7 Z
7
Wiring allowance Mounting
plate
%5)75mm~>‘
=
1=

| \
Mounting allowance between mounting plate
and cabinet shall be not less than 6.4 mm

Installing multiple Drives in a Control Cabinet

When installing Fa gudaet i2pl eeDei eerseuker free space
Figure231 nstalling multiple Drives in a control cabinet
7 7 7 7 7 7 7 7 7
Z
Z é
}4230mm .
7 9’
7 /
7
7
7 7
7
7 =] Z
/ i z
: 7
; " 7/
Z i B . . g
el e faesE] Z
Z
7%230mm# 2
o
o,
Z =50mm 2
“
7

Z 7 7 7 7 7z 7 7 Z

[ nor

ThEeMDBDE5SScan be mounted so that the distance bet ween

TheMB0 B B UandMDBO O 75derU ves do not allow close mounting
bet ween drives is to be confirmed upon assembly of
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Chapter 3 Wiring and Connecting

3.1 Precautions for Wiring

3.1.1 General Precautions

A

Never change any wiring while power
or injury.
DANGEF

A°Wiring and inspections must be per

A Check all wiring and power supplie€
I ncorrect wiring or incorrect volt
sheritrcuit faicliurcaud .t Iffaid ughorotccur

WARNIN! causes, the hol di nbhibg akeulwd | damadg
an accident that may result in dese

A . Connect the AC and DC power suppl.i

A Wait for at |l east five minutes aft
sure that the CHARGE indicator 1is
wor k. Never touch the power supply
after tur miweg QRMPpptltye bppcause high
Dri ve.

A Observe the precautions and instru
as described in this document .

A Check the wiring to be sure it has
Connectors and pin |l ayouts are son
confirm the pin |l ayouts in technic

A Use shi elpeaeidr tondbslteesd or s etrwe egntaeédd u
for 1 /0 Signal Cabl es and Encoder

A -The main circuit cable of the Driwv

CAUTIOr 75 AC.

A Observe the following precautions

terminal s.
i Turn ON the power supply to the
main circuit terminals, has been
i I f a connector is used for the m
connector from the Drive before
i Il nsert only one wire per inserti
i When you insert a wire, make sur
does not come into contact with

Il nstal lcamel dceidr cui t breakers and
protection against short circuits
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A Use a maseedi rcuit breaker or fuse

The Drive connects directly to a c

through a transformer or -coatsheercidecv

or fuse to oprSotsecetm tflreonSearcvci dent s

system voltages or other accidents

A lnstall an earth | eakage breaker.

The Drive doebsnngtobhandefaubtuiptote

safer system, install a ground f au

circuiting, or install a @i decase f@
IMPORTAN breaker

A Never turn the power supply ON anc

Use the Drive for applications t hs

frequently. Such applications wil!/

A After you have started actual ope

t hpeower supply ON and OFF (as a gu

3.1.2 Countermeasures against Noise

The Drive is designed as an industr

prevent radio interifs@reerdceas.wiTle i Dbrgi

main circui-t Therefore, peripher al
IMPORTAN I f the equipment is to b(_a used near

take countermeasures against noise.
Since the Drive uses microprocessor s, it may be &
To prevent the noise from the Drive or the peript
take the following countermeasures against noise
I nstall the input reference device and Noise Fi
Al ways install a Surge Absorber for relays, sol
Never place the following cables in the same du
from each other by at |l east 30 c¢cm.

Main Circuit Cables and I/ O Signal Cabl es
Main Circuit Cables and Encoder Cabl es

Never share the power supply with an electric w
pl aced nferaequerhdyghgenerator, i nstal/l Noi se Filte
Power Supply Cable and Cohftitdle Bawmer pBweppl su@al
wi t h tfhreechuegrhcy gener athoi.s esépielrtientbot mat s eat banc
Noise Filters.

Il mpl ement suitabl e ground3.niGr ane afdourn gisn.f oRenfaetri otno
grounding measures.

Noise Filters
You must attach Noise Filters in appropriate pl ac
Fi gukies 3an example of wiring for countermeasures



U MDBE 5S

Figure31Wi rerngmpl e for countermeasures against noise

Noise Filter Motor
200 VAC ‘
2.0 mm?
min . :
_I 2.0 mm?2
( min .
Operation relay sequence
User signal generators
A4
Noise Filter J
‘ N N
i DC
— 3 Power
‘ supply
N N
2.0 mm 2 min .
ﬁj&ound plate
Extemal ground : Use a dedicated ground
For the ground wire , use a wire with a thickness of at least 2.0 mm 2 (preferably , flat
braided copper wire ).
Whenever possible , use twisted -pair wires to wire all connections marked with I

Noise Filter Wiring and Connection Precautions

Al ways observe the following precautions when wir
Separate inputilhieses Dor omtopti pete i nput | ines an
bundle them together

‘# AA

— —
Noise Filter Noise Filter

Ground Ground
plate plate

Ak AA

—— —e
Noise Filter Noise Filter
/7L e /7L

vy wy Yy
Ground Ground
plate plate AN 7

Separate the circuits
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Separate the Noise Filter ground wire from the
out put | ines, and other signal lines in the sam
Noise Filter Noise Filter
C The ground wire
Lo can be close to
S N the input lines
>
—
e
=
Ground Ground
plate plate
Connect the Noise Filter ground wire directly t
ground wire to other ground wires.
L, L .
Noise Filter [——» Noise Filter |——»
— m—
Drive Drive Drive Drive
D D D D
]
'Jiielded ground wire
/77 /77
Ground Ground
plate plate
I f a Noise Filter is |l ocated inside a control p
ground wires from other devices inside the cont
then ground the plate.
- Control Cabinet -
Drive
—| Noise Filter :
—D
Drive

I D
1L
Grounding

/J7 Ground Plate
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3.1.3 Grounding

| mpl ement grounding measures as described in thi:c
will also help prevent malfunctions, which can be
for electrical cabinets.

Observe the following precautions when wiring the

Ground the Drive ¢qor al eesi stance of 100 m
Be sure to ground at one point only.
Ground the Motor directly if the Motor is insul

Motor Frame Ground or Motor Ground

f the Motor is grounded thought the machine, t he
f the Drive through the stray capacitance of t he
er mi nal (FG) or gr otuonrd ttcertmhm@ro@@r@dﬁetodﬂrmim@alMo A

sure to ground@.he ground terminal

I
0
t

Noise on I/O Signal Cables

To prevent noise entering the 1/ 0O Signal Cabl e coc
shell and ensure the shell is connected to grounc
I f placing cables in metal condui ts, ensure the ¢
For all grounding, use a single grounding point.
Cable Fixing
It is recommended etbawethl acabhdluasmp etbtadmetma@akegrsoun
For exampl e:
4 N

Cable Shield part (remove cable sheath.)

To
Controller

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

the mounting surface.

Ground Plate yd
Cable Clamp

Ferrite Coils

Whi | e

f e coils can be used to solve applicat
applica
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3.2 BasicWiring Diagrams

200V AC, Rated power from 50W to 400W

| |
1| FLTI h |
i = i
: KM[1] :
! Vv L1 |
: ! L2 :
! R External !
i regenerative |
. resistor .
| (For alarm P 1
i RYIL] " gisplay) E B :

4 4J\_®_< |
: N : :
i PL[1] i i
. Power Power . . 20 | DICOM2 24v
| ON OFF i |
i ) ' ' i
. L L L
i Main Circuit :
. Terminals '
i KM[1] i
! - ! - 18 EXT2 t

! !
[ i
| 10 Signal 6 | VCMP+ (/COIN+)
: Terminals *I—([
! (CN1)

K

| Ry[1]

NCMP- (/COIN -)

QF[1]: Molded -case circuit breaker

SA[1]: Surge Absorber 1
SA[2]: Surge Absorber 2 Encod
SA[3]: Surge Absorber 3 ncp er
FLT[L]: Noise Filter terminals
KM[1]: Magnetic Contactor (CN2)
(for main circuit power supply) |
Ry[1]: Relay .
PL[1]: Indicator lamp !
D[1]: Diode i
U PU : represents a twisted - pair cable .
|
I
aWhen an external di scharge resistor is require
The connection method is as foll ows I n additio
P—————————— — —_
Eregeneration

xternal resistor

| wigbabsade b h bredt ehpulic @ n orddeteh o d .
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200V AC, Rated power from 750Wto 2kW

Drive
u
Mqtor v M
. terminals
Main Circuit w
Terminals
FLT[1] ‘
KM([2)
[2] 1
7
— L2
— L3 PG5V 2
PGOV | §
. ——, L1C CLK+
— L2c Encoder CLK- 5,2,
terminals pS+
(For alarm 7~
Ry(l] display) (CN2) Ps- g
| BAT+ |
PL[1]
Power Power BAT- ‘u';
ON OFF KM[1] "
; i FG ¢
L L
SA[] +J
KMI[1] c
i gl c |
KMI[1] Ry[1]
SA2]
+24VIN |19 33ka 6 | VCMP+ (/COIN+)
o Eans
QFI[1]: Molded -case circuit breaker s [VEMP- (/COIN -) 10 Signal
SA[1]: Surge Absorber 1 Terminals
SA[2]: Surge Absorber 2 (CN1)
SA[3]: Surge Absorber 3 Ez{ *:—{
FLTI[1]: Noise Filter
KM[1]: Magnetic Contactor
(for control power supply) D[1]
KM[2]: Magnetic Contactor S-ON |14 ﬁ:—(
(for main circuit power supply) +24V
Ry[1]: Relay I . Ry[l]
PL[1]: Indicator lamp 9L ALM ov
D[1]: Diode
U PU : represents a twisted - pair cable 21 | PBO+
221 PBO- @
EXT2 |18 }*_K‘ 231 PAO+
241 PAO- @
251 PCO+
261 PCO- @
FG
aWhenbukéar capacitance is insufficient, remove the sh
regenerative resistor between B1 and B2, as is shown i
after the powe up.
External
Regenerative
resistor

The external wigoabsade thbed ehputc @ n orddteh od .
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400VAC, rated power from 1kW to 7.5kW
R S T
Drive
QF{1] \XHN U
Motor power
| SA3 cable terminals v M
Gl Main circuit w
terminals
FLT[1] ‘
L KM[2]
$——1 -, L1
L —, L2 L
“ 3 PG5V
Y
KM[1] PGOV
—v Lic CLK+
T v L2c Encoder CLK-
connector PS+
B1 —t
Ry[1] (Ford?se;‘/:y)alarn n (CN2) ps.
BAT+
PL[1]
Servo Servo &
Power ON Power OFF KM[1]
; FG
A L
K] SA[1]
KM[2]
KM[1] Ry[1]
SA[2]
+24VIN |19 33ka 6 | IVCMP+ (/COIN+) ;
A - %}..{ *I—{ 10 signal
hd NCMP- (/COIN -
QF[1] E Circuit Breaker 3 ( ) connector
SA[1] E Surge Absorber 1 (CN]-)
SA[2] E Surge Absorbe2
SA[3] E Surge Absorbe3 }I_( *I{
FLT[1] E Noise Filter T
KM[1] E Electromagnetic Contactor 1 (for control
power supply)
KM[2] E Solenoid Contactor 2 (for mains power o
supply) S-ON |14 ﬁ»—(
Ry[1] E Relay +24V
PL[1] E Indicators for display **_(
D[1] E Bypass diodes hd 91 ALM- Ryll]
0 PU E Doublestranded shielded wire +24V IN
21 PBO+
PBO-
N TR o 4
7~
26 PCO- a
FG  Connect shielded wire to connector housing.
a When an external bl eeder resistor is required, remove
resistor bet ween B1 and B2, as Pabha@un Obel Ow. I n addition,
______________ |
|
B1|
B2
B3 |
b: The input signal can be wired with a common cathode or

3.3 Terminals Arrangements

200VAC, rated power from 50W to 400W

t

h

e

che

C

on
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1 | ™=+ CM3-P1 N4-P2
2 T*-
3 | R+ i u
B Rx-

shelll PE D D

Main circuit terminals

@

i =

[0

Blzlz|c|lz|w|=|G|E

)
=l=l=l=l=

The missing
here is 1 foot

/
Vo

10 PCO N —
terminals  [pao_ P —
(CN1) PAC N TEOMN-
PAD P | | TGON+
Eﬁ'ﬂfﬁ L PBO N Al M-
PBO P | [ ALM+
DICOM2 JOIN-
DICOM1 OIN+
” . |mecuExT2 -
P-CL{EXTL =
N-OT —
P-OT —
S-0ON —

—

i
39858

00AAn0ado

JO000U

PGSV
POV
MA+

Encoder terminals (CNZ)

EDM+

HUWRR 3 HIWRRZ 4+

[l ILTEN BN

8

A
HWEE1- 4 | HWEEL+
o 2 24y

1 B888880880800E3800608

200VAC, rated power from 750Wto 2kW
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40 0O VA C,

1 Tx+ CMN3-P1 CMN4-P2
2 TH-
3 R+ I:I I:I
5] R~
Shelll PE z 1
L1
) L2
Main L3
clrcult
terminals [ E1
&2
=
L1C
Control Lac
circ_uit Bl
terminals [
B3
u
Motor o
terminals
W
The missing
here is 1 foot

rated power

69034060600058

10 - S-ON
terminals - P-Or
(CM1) - N-OT

- TP1

1 14 — TP2
COIN+ | | DrcoMi
COIN- DICOM2
ALM+ PEO P
; . ALM- PBO_N
TGON+ | | PAD P
TGON- | | Pao_N
- PCO_P
GND PCO_N

Encoder

terminals (CN2)

PGSV

MA+

from 1kWwW

2 24 1 oV

4 | Hwesi+ | 3 | wweBL-

6 | wwegz+ | 5 HWEBZ-

8 EDM+ | 7 EDM-
to 1.5kW
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THA+ CN3-P1

[0 %

Shell

I
]

Main circuit
terndreals
oE

,_
=
]

,_
]
8]

Conhel circuit
formunals
[8[&[#]

Motor power
termirels
‘ 2 ‘ = | c ‘

The mizzing
here is 1 foot

- S-ON
- P-QT
= N-OT
= TP1
= P2
COIN+ DICOM1
OOIM- DICOM2
ALM+ PFBO_P
ALM- PBO_M
TGOM+| | PAQ_P
TGOM- | | PAD_N
- PCO_P
GND POO_MN
2 1 oV
4 3 | HWBB1-
5 5 HWBEZ-
8 | EDM+ | 7 | EDM-
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400VAC,

rated power

| LE | R

=hell

CN3-P1

[ ]

CNa-P2

from 2kWwW

[ 0

Main inouit

ol grait

J
"

C

Motor power

terminak

e 1 ey

termunals

The missing
here is 1 foot

t

0

3 kW

- 50N
- P-OT
- N-OT
- TP1
= TP2
ODIN+ DICOM1
QOIN- DICoM2
ALM+ PBO_P
) M- FBO_N
TGSOMN+ | | PAD_P
TEON- PAC N
= POD_P
GND PO N

2 24V 1 ov

4 | HwWEBL+ | 3 HWBE1L-
6 HWBEZ+ | 5 HWBBZ-
g EDM+ | 7 EDM -
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from 5kWwW

4 00VAC, rated power
1| ™+ | CN3-P1  CN4-P2
2 1 %
3 R¥+ EI D
6 | RX-
Shel| PZ O 0

L1
= L2
= o\ —
E£E |L3
i [=]
- =

L1C
5 L2C
EELE
=B o
EE B2
[} R3
5 u
v
i ]

Them’issing
hereis 1 foot

™,

= A

AN, =2

2 1

A | HweBi~ | 3 | HwEBL-
§ | HweE+| 5 | HwBEx
5 | EDM+ | 7 EDM-

to 7.5kW
- S5-0ON
] — P-aT
0 E-rﬂmxl - NeCT
= TP1
1 4 - TPZ2
COIN+ DICCML
COIN- DICOM2
ALM+ FBO_FP
. e ALM- PBO N
TGOMN+ PAC_P
TGOMN- PAC_MN
- PCO P
GMND PCO N
Encoder terminal
C2
=)
1 | PRI
2 | PGV
5 | MA+
G MA-
7 E3
8 5-
9 | BAT+
10 | BAT-
Shell PE
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3.4 Wiring the Power Supply to Drive

3.4.1 Terminals Arrangement

200VAC, rated power from 50W to 400W

Main drcuit terminals

P A= R =—m R =—n ) E——p =

Symbols

Name

Specifications and Reference

L1, L2

Main circuit power
supply input terminals

Singlephase 200 VAC t0240VAC, -15% to +10%,
50Hz or 60Hz

P, B

Regenerative Resistor
terminal

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

P,N

DC terminals

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

U Vv,w

Motor terminals

Connects the tphase, Vphase and Whase of Motor

PE

Ground terminal

Always connect this terminal to prevent electric shog

200VAC, rated power from 750Wto 1kW

Main
circuit
terminals

Control
circuit
terminals

Motor
terminals

L1
L2
L3
e1

®2

L1C
L2C
Bl
B2
B3

e E22

of =k
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Symbols Name Specifications and Reference
Main circuit power Threephase 200 VAC t0240VAC, -15% to +10%,
L1,L2,L3 ; )
supply inputterminals | 50Hz or 60Hz
. For using a DC reactor, remove the short wirigg
G1, G2 DC reactor terminals connect a DC reactor betwedh1 and G 2.
) For the common DC bus, connect &l2 of Drive to
G2, DC terminals . .
the positive pole, and to the negative pole.
Control circuit Singlephase 200 VAC t0240VAC, -15% to +10%,
L1C, L2C .
terminals 50Hz or 60Hz
There is a short wiring between B2 and B3 at the
. ) factory.
Regenerative Resistor . o o
B1,B2 B3 terminal When the busbar capacitance is insufficient, remove|
short wiring, and connect an external regenerative
resistor between B1 and B2.
uVv,w Motor terminals Connects the tphase, Vphase and Whase of Motor
@n) Ground terminal Always connect this terminal to prevent electric shoc

40 0 VAC, rated power from 1kW to 3kW

Main ciscuit
terminals | L3

antrf)l B1
circutt B 2

terminals

Motor power
terminals v

Take for example a product with a powdmomatli. bk W ft 01 IB3W-W
similar in appearance and have the same components
Symbol Name Specifications
L1, L2, L3 Power supply input | 5 1, 0ce AC3BOV 480V -15% +10% B50Hz/60HZ
terminals

When multiple servo drives are used in a common D
g, DC busbar connectorg bus configuration G and  of all drives are
connected in series, respectively.

Control power Single-phase AC380V 480V, -15% +10%

L1C,L2C terminals 50Hz/60Hz
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Symbol Name Specifications
Regenerative resistor | When using the buiin regenerative resistor:
connectors Keep the connection between B2 and B3 shorted.
B1 B2 B3 When using an external regenerative resistor:

B Please remove the jumper between B2 and B3 and
connect the external regenerative resistor between B
and B2.

u,Vv,w Motor power . Connect the U, V and W phases of the motor.
connectors
L Grounding terminals | Connect the power supply earth terminal for earthing
400VAC, rated power from 5kW to 7.5kW
d
L1
a3
s:e| U
L1C /fﬁ
E B
ERERY ‘ﬂ
g g
g8 |B2 ﬁ
“ B3
s, AZ
25 [v N
£
2 - w
DB @
Symbol Name Specifications
L1 L2 L3 Powersupply input 3-phase AC380V 480V -15% +10%
i terminals 50Hz/60Hz
When multiple servo drives are used in a common
g, DC busbar connectorg bus configurationG and  of all drives are
connected in series, respectively.
L1C. L2C Cont_rol power Single-phase AC380V 480V, -15% +10%
’ terminals 50Hz/60Hz
Regenerative resistor | When using the butiin regenerative resistor:
connectors Keep the connection between B2 and B3 shorted.
B1. B2 B3 When using an external regenerative resistor:
T Please remove the jumper between B2 and B3 and
connect the external regenerative resistor between
and B2.
uVv,w Motor power . Connect the U, V and W phases of the motor.

connectors
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Symbol

Name

Specifications

Grounding terminals

Connect the power supply earth terminal for earthir
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3.4.2 Wiring a Regenerative Resistor

When the busbar capacitancextisrmnalsufédgenemati vaer
mini mum resistance of a regenerative resistor var

shown in the table bel ow.
Diver model Ratedpower Minimum value Conpectlon
terminals
UMD-0000B-E5-S 50w
UMD-0001B- E5-S 100W
ne, Pa B
UMD-0002B- E5-S 200w
UMD-0004B- E5-S 400W
UMD-0007CU- E5-S 750W R
=P, Bla B2
UMD-0010CU- E5-S 1kw
UMD-0015CU- E5S 1.5kw R
N M, Bla B2C
UMD-0020C- E5-S 2kw
UMD-0010E E5-S 1kw R
P, Bla B2
UMD-0015E E5-S 1.5kw
UMD-0020E E5-S 2.0kwW R
40, Bla B2
UMD-0030E E5-S 3.0kwW
UMD-0050E E5-S 5.0kW R
20 Bla B2
UMD-0075E E5-S 7.5kW
Fi gu2ies 3an example of connect ifnogr atnh ee xdreirvneas rraetgeec
50W to 400W

Figure 32Wi s regenerative resistor

&3___.
Connect an external regenerative
resistor between terminals P and B
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A\

WARNINI

Connect the external regenerative r

mal functi on.

Alt is necessary to connect an exte
power from 50W to 400W The mini mu
regenerative resistor is 45 ohms.
Never connect the external revgle Mer

A'ln the case of the drivesfdwhntdhhgero
capacitance ilsf inesufrHsmtriyenhal rege
bet weemmiBdalasnnd TBh2e mi ni mum r esi st
regenerative resistor is 25 ohms.
Never connect the external regener

A When an excternali smeagercerat i cd ercds:s
after the power wup.

A Please check and cegtnemathae tleas-i
combustible materials.
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3.4.3 Wiring Procedure

Prepare the following items before pr @opnatrrionlg

Cirdeairminal s.

Required Item

Description

Flatbladescrewdriver or
Terminal removal tool

. Flatblade screwdriver: commercially available screwdriver wit
tip width of 3.0 mm to 3.5 mm

. Terminal removal tool: an accessory of the Drive

Cold pressed terminals

Sleeve type ferrule with crosection from 1.5 mAto 2.5 mnd

Wiring plier

Commercially available plier with crimping and stripping functior

Foll ow the procedure below tConwri oéTehmicralian. Ci

Step 1 RemovetheMain Circuit Terminals andControl CircuitTerminals 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.

m

8mm to 9mm

- |

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

< (R

i3

=

ﬂ 1mm or more

he

r cu
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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).

II]/ Cut offthe
protruding

portion

Step 5 Use the flatblade screwdriver aheterminal removal tool to press down the spring button corresponding
to the terminal, and then insert the cable.

Use the flat -blade screwdriver Use the t erminal removal tool

Step 6 Insert thecrimpedcableinto the connection terminaland 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 flatblade screwdriver to press down the spring button corresponding to the termirthkemnd
gently pull out the cable.

Step 9 When you have completed wiring, attach connection terminals to the Drive.
[{nor
The above wiring procedurMotid&erarhismalagp.pl i cable to

- -End
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3.4.4 Motor Connection Diagram

=
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3.4.5 Power Input Wiring Specifications

Power Input Wiring Example

200VAC, rated power from 50W to 400W

Us®i nmh a&s e

FLT[1]

200 VAC to

240 VAC

as the power input

KM[1]

KM[1] Ry[1]

SA[2]

(For alarm
Ry[1] display)

PL[1]

External
regenerative
resistor

;:{Z

L1
L2

Drive

Motor
U

\%

w

PE

ENC

ov

+
ALM +24V

Sur ge
Rel ay
Magnetic
Magnetic

200VAC , rated power from 750Wto 2kW

Usei nmh &s e
750wW. 80 1

PL[1]:

Contact
Contacto

-phasbara2eo

: cMwsledecd r cuiSA[bIr]letakSur ge
: AbsoFh&f 13B:

ABaplhber SUrge Absorber

Noise Filter
I ndicator | amp
or (for control power supply)
r (for main circuit power su
VAC to 240 VAC as the power



U MDBE 5S

usi

The following figure shows -phaswi AChngnpuampbwef or
R S T
l l Drive
QF{1] \———\———\
SA[B] | r
1
g% FLT[1] ‘
KM[2]
— Motor
‘V/ U
— v b
KM[1] w
7 D
,4_v1
Power Power
ON OFF CN2 [W ENC
o L
KM[1]
KM[1] Ry[1]
SA[2] AM- oy
(For alarm
Ry[1] display) MQ‘W
PL[1]
The following figure showssi nghHeeswei rAiCn g nexd mploavefror
R S T
l l Drive
QFII]\—\—N
SA[3] | -
1
g FLT[1] |
KM[2]
v Motor
% u
- )
KM[1] w ;
‘Vf
L @
ON OFF KM[ 1] S
. CN2 |:J ENC
[N N
ki1 SA[1]
KM[2]
KM[1] Ry[1]
sa[2] ALM- ov
Ryl (fﬂ?;uallaavr)m AL+ +2av
| i

-cMwosled ecd r cui SA[bIrJeitakSur ge

ART VO
ZTZI<>mT

Surge
Rel ay
Magnetic
Magnetic

PL[1]: |
Contactor
Contactor

400VAC | rated power from 1kW to 5kW

The

dr i

ver

AB&adpehber Sirge

Absorber

AbsofFh&f1BFi Nbese

ndicator | amp

(for control power supply)

(for main circuit power su
sshbabd A€&G8WHr psower suppl y.

2

pp
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When usiphaaet ACepower supply
R

Y

SA[3] |
|
5 FLT[1] ‘
KM[2]
v L1 Maotor
—— L2 u
\pl, L3 v
KM[1] e W
w
ﬁ/'_ L2C @
B1
OoN OFF KM[1] B2 Y
T B3 N2 [J ENC
s oL
Kit1) SA[1] w
KM[2]
—
KM[1] Ry[1]
SA[2] ALM- ov
(For alarm
R;[j] display) ALM+ +£24V
. R—
I PL[1] '

QF[ 1] : cMosledecd rcuiSA[brleiakRurge AB&PpRber SUrge Absorber 2
SA[3]: Surge AbsoFh&f13B: Noise Filter

Ry [ 1] Rel ay PL[ 1] : I ndicator | amp

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

3.5 Wiring the Encoder

3.5.1 Connection Diagram
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3.5.2 Battery Case Connection

A Absolute encoders require a batter
the Drive power is removed.
A A Battery model: LS 14500 (3.6V, AA)
CAUTIOMN A Repl ace the battery if the alarm A
oper @Atbisoon ut e etnicror engdefsdanl| tuit e enc.od

Foll ow the instructions bel.ow to install or repl
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.

Absolute encoder cable

Step 5 Repower up the Drive.

Step 6 Resert the Alarms.

[nor

PerformF®bhé& and FnPoalnle IbyOptto at®eset the alarms, for
see the BErOL10OoAbsolute -eocondeasdnDiildl (Absolute
encoder al arm reset)

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

- E-n-d
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3.6 1/0O Signal Connections
3.6.1 Signal Diagram

o 10 Signal
,E Terminals(CN
[@oes
[ )
;G |:::] PCO N hes 120
I PCO_P ——
] PAO N 2 1 TGON-
i PAO_P hz g TGON+
¥ \\“— PBO N = s ALM-
== h PBO_P b2t aQ ALM+
= \ DICOM2 R COIN-
f (=] DICOM1 b sC COIN+
= — N-CL / EXT2 s s
] P-CL / EXT1 b ad
N-QT % =20
P-OT bz
L' S-ON ha 1g
el —
[ @l® @]
[ nor
The signal definitions for the I O signals of all dr
the diagram above isfpcedpifitiameadcd atsstilgpem t he f ol | owi

signayPsn509, Pn510, andh®Pasbtlélom @ e®i gnal Alnl adeadtaii d n

3.6.2 Pin Layout

Pin Name Type Function
6 COIN+ Output | pysitioning Completion signandicates thaMotor positioning
7 COIN- Output has been completed during position control.
8 ALM + Output
Servo Alarm signais output when the Drive detects amor.
9 ALM - Output
10 TGON+ Output
Rotation Detection signal indicates that the Motor is operati
11 TGON- Output
14 S-ON Input Servo On signal can supply power to Motor

Forward Drive Prohibit Input signal can stop Motinive (to
15 P-OT Input prevent overtravel) when the moving part of the mack
exceeds the range of movement.

Reverse Drive Prohibit Input signal can stop Motor drive
16 N-OT Input prevent overtravel) when the moving part of the mach
exceeds the range of movement.

17 P-CL/EXT1 | Input Forward External Torque Limit Input GrouchProbe Inputl

18 N-CL /EXT2 | Input Reverse External Torque Limit Input douchProbe Input 2

Power supply for CNL4, CN115 and CN116, connectto a

19 DICOM1 Common 24 VDC or 0V.

Power supply for CNML7 and CN118, connecto a 24 VDC or

20 DICOM2 Common oV,
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Pin Name Type Function
21 PBO_P Output

Division Outputof Encoder, channel B.
22 PBO_N Output
23 PAO_P Output

Division Outputof Encoder, channel A.
24 PAO_N Output
25 PCO_P Output

Division Outputof Encoder, channel C.
26 PCO_N Output

3.6.3 Wiring Description

Input Signals Wiring

The input signals of theabdided @aarle dirwi desd fion tl o wti

Group Input Pins Common Pin
Group 1 [ CN1-14, CN1-15 CN1-16 CN1-19
Group 2 | CN1-17,CN1-18 CN1-20

[nor

The wiring odi gdh@tampweec athhreantke hod ocreanbede

met hod.

The wiring exaspd¢ted obadWer i ng Di,agthemspfl pins uses
a ecoat hadbernect iwohn I er athpps2s -anocceonnecti on

Taikntghe i nptOT sisg maF ek @3mghlozw,s t he corbmyesitigpnardi agr
external 24 VvVbCdhpoweonithwmegppf ypwputi sshieg nsaalnse waisr iintg

Figure 33P-OTwi r dhnggr am

Co-anode method Co-cathode method
Drive Drive
24 VDC

24 VvDC

PNP
DICOM DICOM
—
> —
p.or 33k& - p.oT 33ka -
— L o I=F

NPN

Vv
ov ov
Youoan ashsipgn &Wwnmadl9s and Pn510, i nciONdi( ®sger V- ONJ9 uy:

OT (Forward DOiTvd ReRvehiskei DELVEF®rwai ¢i Ext ePnal T
CL (Reverse ExtedSkEdl ( Gan quesel Rami) pg RGRebhioR eef  (
Input For the input signall.nfadtl oSiadn.@ln, Alslecec & thieo rss®
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Output Signals Wiring
Taking the G@Mpuans &g mafpdelEa3ws t he confnoersittihgen di ag
optocouplaanmyde wir i nogutapfugomtahesr wi ring is the same a
Figure 34TGON wiring diagram
24 VDC 24 VDC
i current-limit resistor i Relay
Drive Drive —|
Optocoupler B e
Always connect a
_,4< flywheel, and keep
Y i
correct polarity
TGON+ TGON+
**‘KL TGON- *"{ ITGON-
\Y
ov ov
The maxi mum permi ssible voltage and current of the pto
Maxi mum voltage: 30 vDC
Maxi mum current: DC 50 mA
Yooan asgipmgn sbhyymsll s ncGQIdN/ngemBi ti oni ng Compl et i
Coincidenge& GDBRtodcattii oom) SEIReDtY8 et vo N ReE @by que

Li mit
EXECRIatr iqo e
all ocatbi &w,ad psuete t

Det
Det
Si g

erBK®ma k&G Mot opulCOEOV er t)rRaD¢MoIt o r
ertRemoRemdo @ dp uF oau ttghikeg n a |

he
nal Al |l ocati ons
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3.6.4 Holding Brake Wiring

A holding brake is used to hold the position of t
OFF so that moving part does not move due to gr a\

You can use the brake that is built into a Motor
holding brake is used in the following cases.
Wisrieal] A Shaft with Extgrnal
Force Applied
Motor Moving part of machine

Holding Brake Motor
) External force
Prevents the moving part from
i falling due to gravity when the
power supply is OFF .

Holding Brake

Moving part of machine —
Prevents the moving part from
moving due to an external force

A ' The brake built i nt ocermerMpitzoat iworn hb

to hold the Motor and cannot be u

hold a Motor that is already stopeg

@ A Keep the input voltape bdrakeaswbrRl1

IMPORTAN A The wiring ofhatshpen bbaryapkippe asgpey e Caax t e
power supply.
A Cable of O0.5mm] or above is recomn

Taking the drives rated fFi gmFsei0oBvs ot M 0N rarfe atni erx
the holding brake.

Figure 35Ho | di ng brake wiring diagram

Drive
o L1 u
Single -phase Noise v
220 VAC filter
o L2 w
PE
CN2
BK+
BK-
| Brake
i control
i relay
A
AC DC 2
24V
(brake power supply)
Note: The actual mot or brake holding brake holding tim
di scharge circuit, and it is also necessamygbted suorsitde
confirm the action time with the actual product.

3.6.5 Touch Probe Wiring

Yoshall only wusel7t haendt&QMbuRdbd® e CNhput signal, whi
all ocated at factory. The following figure shows
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Drive

CN1

+24V IN 20 3.3k a
1

. .
T EXTL | 17 ﬁ 1k

"
A

+EXxT2 | 18

The tdequkmecween i nput sisghnoawesl.oawsnd tri gger i s as
EXT1
ON
EXT2 OFF OFF
Touch Probe Rising edge \‘L ‘ Falling edge
trigger Y

3.7 Communication Connections
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3.7.1 USB Communication Cable

Connec

ts your PC to a Drive with &#W8SBgCammuii ¢ at
needed)

Connection Diagram

Plug into CN5
of the Drive

Nt =

Plug into USB
port of your PC

Cable Description

You can pusBh@esemuhiecprioondEabbeg UNI-OARBNIOCK, AdISB?
you can purchase the commelrhce ap |luyg acvoan nl eacbtl eed ptroo dy
The plug connected-At o aynwadurnt hRC pilssigUSB nhyexe eBd t o t

USB Type -A Plug

Mini USB Type -B Plug
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Chapter 4 Basic Settings

You can implement the functions of parameter sett
Drive in the following two ways.
Use the Panel Operator of the Drive

Send SDO command.

4.1 Panel Operator

4.1.1 Key Names and Functions

There is a Panel Oper atohmowhi gditee f4 ont of the Dri

Figure41DiagcrfarrPaneI Operator

HFive 7-segment LEDs |

—{ Keys I

HOperation Indicators |

RUN ERR POWER )

The names and functions of the keys on the Panel

Key Functions

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

Presqy ] Key to increase the set value.

Presqy ] Key to decrease the set value.

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

The basic modes include: Status Display Mode, Par
Moni tor Mode. SelbBrtkaybtsidi snplday wibhéd dperation
operation ref eirfeingcuetse, 4d4as i s shown

Figure42Sel ect a basic mode
Status Display

[

Parameter Setting

Monitor

Utility Function
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4.1.3 Status Display Mode

Power ON the Drive and
The nformation displayed
The first twai dti,fghts
The | ast t hr & dkiwghiatts

Bit Data Code

or—Hr—%

wai t

i anr dei

ccaatlelse dt h e

for a while,
by the status is
ameicaltlesedt he signal

The display meaning of eachasltggddennhepnh8v &
meanings under Speed or Torque Control Mo d e
Table41Di spl ay meaning of each segment on Bit Data
Speed or Torque Control Mode Position Control Mode
No
Meaning Description Meaning Description
Lit when the difference between tlf
Speed Motor speed and reference speed Positionin Lit if error between position
1 Cgincidence the same as or less than the valug _ “ Ietio% reference and actual Motor positig
(VCMP) set in Pn501 (Default setting is 10 (COI%) is below preset value in Pn500
rpm). (Default setting is 10 pulses).
Always lit in Torque Control Mode
Lit when servo is off. Lit when servo is off.
2 Servo OFF . . Servo OFF . .
Not lit when servo is on. Not lit when servo is on.
3 Control Power | Lit when Drivecontrol power is Control Power| Lit when Drive control power is
ON ON. ON ON.
Speed Lit if input speed reference exceeq Reference
4 Reference the value preset in Pn503 (Defaulf Lit if reference pulse is input.
A Pulse Input
Input setting is 20 rpm).
Torque Lit if input torque reference Deviation Lit when deviation counter clear
5 Reference exceeds preset value (10% rated | Counter Clear| _. .
) \ . signal is input.
Input torque is standard setting). Signal Input
6 Power Ready !_It when main power supply circui Power Ready !_|t when main power supply circui
is normal. is normal.
Rotation Lit if Motor speed exceeds the Rotation Lit if Motor speed exceeds the
7 Detection value preset in Pn503 (Default Detection value preset in Pn503 (Default
(TGON) setting is 20 rpm). (TGON) setting is 20 rpm).

t he
di vi de

operation

Ot hec
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The display meaowm@gahbhl2d 4L£ode are sh
Table 42Di spl ay meanings of Code
Code Meaning

Servo initialization failed (check the encoder connection)

Servo OFF (Motor Power OFF)

Servo Ready

Run
Servo ON (Motor Power ON)

Quick Stop State

Servo Alarm State

Safe State

Forward Drive Prohibited

Reverse Drive Prohibited

(Forward and Reverse) Overtravel State

Alarm Number Display

NOTBVhen the Drive is in Servo Alarm StateAl gom Nbhmabér
Di splay, anpgréesenfglyokegano try to clear the current a
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4.1.4 Parameter Setting Mode

Functions can be selected or adjusted by setting
Function Parameters: the functions allocated to
AdjusPmeamat pasameter i s set to a valwue within

T

or a description of the par @mepteRanmsettPetrisngs, pl ec

Function Parameters Setting

The example below shows how to change parameter
00Q@®@O032

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

Step2 Pres{ 2] key or [¢&] keyni0d select the parameter P

Step3 Press [g] key to display the current value of Pn(

Step4 Pr e s s an Hey ford lsetond ag thore, and then a flashing decimal point will appear at the bottom
right of the 5th digit.

~—Decimal point is flashing

Step 5 Press [ ] key twice changng the value of the 5th digit frofto 2.

Step 6 moving the flashing deci mal poin

Step 7 Press [ ] keythree timesgchangng the value of the 4th digit frofto 3.

Step8 Presf §] key twice, moving t2Mddigtl ashi ng deci mal poi
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Step 9 Press [ ] key once,changng the value of th&nddigit from 0 to 1.

Stepl0Press and hold [g] key for 1 second or more to
press theMl] key to return to the display of the Pn003.

[(nor

After completing the function parameters setting,

- -E-n-d

Adjustment Parameters Setting

The example below shows how to chand@d®8par ameter

Step 1 PressM] key several times to select the Parameter Setting Mode.

Step 2

V)
=
D
%]
A0,
N

key or [¢&] keyniddh select the parameter P

Pr ess

Step 3 [E] key to diPslp2d ay the current value of

Step 4 Press# ] key or [§ ] key to change the value to 00085.
Press and holdz[] key or [E ] key to jump the setting value quickly.

Step5 Pr es s [ gM]kekte returo to thd display of Pn102.
- -En d

Panel Operator can only display 5 di
be 6 digits or more. The display of
of paramdtl®430d4lDuas an exampl e).

| Sign of top digits | | Sign of middle digits | | Sign of bottom digits |

Top two digits Middle four digits Bottom four digits

V

IMPORTAN

Only when the value is
with sign or negative
number , " T fsdisplayed .

Lights when negative number is displayed

I
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The e

xample below shows how to change parameter |
41904829

43240

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

Step 2 or

[€E] keynidh select the parameter P

Step3 Press [g] key to display bottom four digits of ¢t}

Step4 Press and hold [g] key for 1 second or more, and
right of the 5th digit.

Step5 Pres§ §] key twice, moving the flashing deci mal poi

Step 6 Press [ ] key twice changng the value of the 3rd digit frofd to 2.

Step7 Pres§f §] key four times, moving the flashing deci ma

Step 8 Press [ ] key once,changng the value of the 3rd digit frorhto 2.

Step9 Press and hold [g] key for 1 second or more to r e
press the¥1] key to return to the display of the Pn504.

- -End
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4.1.5 Monitor Mode

The Monitor Modwmnddmrbhegudecke fref erence values, |
status.

The Monitor Mode can be selected during Motor ope

Select Monitor Mode

The example below shows how to display, the cont e
rotates at 100).

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

Step 2 Presy z ] key or [ ¢&] key to select the monitor numbe

Step3 Press [ g] key to display the data of Un003.

Stepd Press [ g] key to return to the display of Un003.
- -En d

Contents of Monitor Mode Display

Monitor Number | Content of Display Unit
Un000 Motor speed rpm
Un003 Internal torque reference (in percentage to the rated torque) | %
Un004 Encoder Rotation angle pulse number 1 pulse
Un005 Input signal monitor (lit for low level)

Un006 TouchProbeinput signal monitor

un007 Output signal monitor

Un008 Reserved

Un009 Input reference pulse counter 1 pulse
Un011 Pulsedeviation counter 1 pulse
Un013 Reference pulse 1 pulse
uUn015 Load Inertia Percentage %
Un016 Motor Overload Ratio %
Un019 Busbar Voltage \%
un021 Encoder temperature
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M onitor Number

Content of Display

Unit

un022

Main board temperature

The status (| ow ilnepwel sdargnhailghallleowcealt)edoft o each in
Display Monitor No. Description
0: CN1-14 (lit for low level, not lit for high levél
1: CN1-15 (lit for low level, not lit for high level
Un005 2: CN1-16 (lit for low level, not lit for high levél
3: CN1-17 (lit for low level, not lit for high levél
7 6 5 4 .32 10 4: CN1-18 (lit for low level, not lit for high level
_ UNn0o6 6: EXT1 (TouchProbe Inputl)
7: EXT2 (TouchProbe Inpu®)
0: CN16, 7
uUn007 1: CN1-8,9
2: CN1-10, 11
NOTE UnOO7 represents the state of the output signal.
on whether the output signal is inverted:
I f the signal is not inverted, I|it for twur ©OFFg the opt
I f the signal is inverted, Iit for turning the optocou
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4.1.6 Utility Function Mode

This section describes how to apply the basic ope

Mot or .
The following table shows the parameters in the
Function Number | Name
Fn00O Alarm trace data display
Fn001 Initialize parameter settings
Fn002 JOG operation
Fn005 Automatic offsetadjustment of Motor curremtetection signal
Fn006 Manual offsetadjustment of Motor current detection signal
Fn0O7 Software version display
Fn009 Load inertia identification
Fn010 Absolute encoder multurn reset
FnO11 Absolute encoder alarm reset
Fn017 Auto-tuning tool
Fn018 PJOG operation

Fn00O (Alarm trace data display)

The al arm t

rac ay can display up to te
to display the alarm d

at a.

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

Step 2 Presq z ] [&] key to select the function numb

Step 3 Presy g ] to display |l atest alarm number.

Sequence Alarm No.

Number
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Step4 Pres§ z] key keydatao view the other alarm
Step5 Pr es s he [g§] key to return to the display of t he
Press and hol d [ g] tdcleay allthealarmitracedataond or mor e

- -En d

Fn0O01 (Initialize parameter settings)

The followingnante at heestpapamed er settings.

Step 1 PressM] key several times to select the Utility Function Mode.

Step2 Pres{ z] key ey to select the function numb

Step3 Pr es s &1 kOperator displays aB lselowe. |

Step4 Press and hold [g] key for 1 second to initialize
blinks done, which indicates the initialization of parameter setting has been completed.

-<—Press and hold [ g ] key for 1 second

Step5 Releasd §] key to return to the display of the Fn0O01
- -En d

Fn002 (JOG operation)

This utility functi onefodrtseat 0 stEfilODwer atrii@ad oper at
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Fn005 (Automatic offset-adjustment of Motor current detection signal)

Mot or current detection ONF3IBOMBERGEPU Rt marntp ph ang . p Br
user need not perform this adjustment.

compared with that of other Drives
IMPORTAN A Execute the automatic offset adjus

@ A Execute the automatic offset adju

The following are the steps to execute the aut ome

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

Step2 Pres{ z] key or [¢&] key to select the function numb

Step3 Press [g] key, and Panel Operator displays as bel

Step 4 Presd{M] key to execute the automatic offset adjustment.
Panel Operator displays and blinksne, and 2 seconds later, it will returnpoevious display.

2 seconds later

Y

Step5Press the [§g] key to return to the display of the
- -E-n-d
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Fn006 (Manual offset-adjustment of Motor current detection signal)

To adjust the offset, pFenrOjJOBf mr she Aodomhti beatdpuog
after the automatic adj wvasdtjnuesnttme npte rafso rfno |tlhoew. ma n u e

A Please <carefully e xaad wtsd méehe, man

characteristics of the Motor.

A When executing -adjeusmamrewmnal, afufns etth
IMPORTAN approximately 100 r-gmandivdhddégests

several times wuntil the torque rir¢g

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

Step 2 Presq z ] or [&] key to select the function numb

key

Step3 Press [g] key, and Panel Operator displays as bel

Step 4 PresqM] key for switching the display between 0_CuA (ph&§eand 1_Cub (phas¥).

Step 5 Selectone phase display (e.g.1_Cub,phe¥se, and press and hol d key
Operator will display the current offset value.

Press and hold ke
< [ ¢ lkey
for 1 second or more

Step6 Pres§ z] key change the offset value.

NOTE: the offset can be adjusted freft024 to 1024.

Step7 Press and hold [g] key for 1 second or more to r e
Step8 Presf ¢§] key to return to the display of the FnO0O06.
- -E-n-d
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Fn007 (Software version display)

The followingiampé atyhe het espd ttwar e versions.

Step 1 PressiM] key several times to select the Utility Function Mode.

Step2 Pres§ z] key or [¢&] key to select the function numb

Step3 Pres§ §] key to display the software versions.

Step 4 PressM] key serval timeto displaybetween DSP version, Voltage class and Structure code.
DSP version _FPGA/CPLD version

M]

Frame code ~ “Voltage class

Step5Pres§{ §] key to return to the display of the Fn0O07.
- -E-n-d

Fn009 (Load inertia identification)

This utility function oft i ESEONEEN:  ndent éef

Fn010 (Absolute encoder multi-turn reset)

A ' The clearing of multiturn data from

@ Servo QFF state
A Before the driver is officially wus
Important absolute encoder"™ operation.

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

Step2 Pres§ z] key or [¢&] key to select the function numb
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Step3 Press [g] key, and Panel Operator displays as bel

Step 4 PresdM] key toreset the absolute encoder miiltin data.

Step5Pres{ §] key to return to the display of the Fn010.
- -E-n-d

Fn011 (Absolute encoder alarm reset)

A ' The clearing of multiturn data from

Servo QFF state

A After the A. 47 and A.48 alarms occ
Important encoder battery, see "3.5.3 Install

is complete, the alarm can be clear

Step 1 PressM] key several times to select the Utilunction Mode.

Step2 Pres§f z2] key or [¢&] key to select the function numb

Step3 Press [g] key, and Panel Operator displays as bel

Step 4 PresdM] key toreset theabsolute encoder mudtiirn data.

Step5Pres{ ¢§] key to return to the display of the FnO0O11.
- -E-n-d

Fn017 (Auto-tuning tool)

This utility function oftenNESIGEObb>r tuning,
Fn018 PJOG operation)

This utility function often (UGN Joaogi oger at
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Chapter 5 STO

5.1 Introduction

ThE@MDESSSer voldas viehe integrated safety fundtiCon AS
618D, which is equivalent to an unconlkt E®@€Q02®4d sto

1, which can protect people from dangerous moVeme
The safe torque off (STO) function is a safety f
out put torque by turning off the driving signal ¢
i nput signal iis detected

However, the safety function STO isl| BE@&Q2B4Hhusivmder
it does not provide any galvanic insulation. Thi ¢
voltage when in STO state.

5.1.1 Block Diagram

Thercuit diagr amssofas hsodling ignef Gncti on

Figure51Ci r cui tofdi sagfreatmy functi on

Boweer
Supply
244 Bower Supphy Servodrive
Switch
4 Hves+| PM
— ¢
WEBL- [I] ¥ =[] = [ cutoff —
£
HWEEZ+
\ &
|_| -
HWBE2- [I] =zl =
3 £
Imverter
micdule
o
W

Close the Switch for turning ON HWBB1 and HWBB2, PWM s
is, allowing the torque to output.

Open the ®&wintgcHh/BEBIr oru HWBB 2, PWM signal cannot be all/l
which is, forbidding the torque to output.

Theliabilityofbl ®a&ike tiyssa fganhaa rig aiine 5
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Figure52Re |l i abi l ity block diagram
Input 1 Actuator 1
Power Common
Supply Cause
Input 2 Actuator 2

5.1.2 Functions and Features

The functions or features of STO are as foll ows:

The safehatradwhuoies omAnEM f wadlilch make the motor tor
Tha chi toefc ttuhree sysltoea2 .i s 1001

The STO works in high demand mode of operation,
The PFH may amount to Ol.ddAm®.6&h $0BGt he compl ete sa
MTTFd of each channel is 3184 years.

Accor dibBeyl 5698 201 0, MRT and MTTR are both O.
Failureathgfas!|l ares)asEFs8686. 8Bai Futes) = 283.38 fi
aop( dangerous detected failures) = 71.69 fit;
pu(dangerous undetected failures) = 0.73 fit.
INOTE The wunit f dri(tffaaiilluurrees rPart etshemes)i brg 1lofled f ai | u

operation hours of the device.

Safety class SIL3 (IEC 62061: 2015) and:perform
2015) .

I n accordance with | EC 61508: 2010 and I EC 62061
than 99%, and the SFF of dual channel section (

Foll ows {41S02D3%4with a DC of not |l ess than 99 %.

OThreesptoinm@&T®fs no ndoOrnes .t han
Respons &TiDismda hef ti me frame from the STO signal
remo.ved

OThei agnose itesltessittemaml 20ms fofor HAFEBOQ. and i s
OAccortdoib® 3-26 for the DS definition, the motor
Accor dibBB 8t20 1/lbe C€CF bsectotreer itshan 65.

®OAl'l detected faults will lead to safe state

Ol 8i ngl e,dicghnaonsnteeid¢ # nf auvubvblr 8dentsi on ti me <

Ol nput signadeffiinitaehreinn g htei men plug wali @ nthtaulr enZzsms, | ow

HWBB and OWEBEB2Z the system will enter safe state.

In order to prevent the accumul ation ol
device, it is confirmed at a fixed ti me
Regardl ess of the system safety | evehge
CAUTION 20 years. The inspection items mainly i
5.1.3 Risk Assessment
The device manufacturer i s responsible for the re

foll owing are residual r UMBE5S8 6 s v cidsa tnecdt  wi et shp oSnTsO
any damage or injury caused by residual ri sks.
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Never touch the terminals while the powe
Since the STO function only cuts off the
physical connection between the drive an
Use products tkrkaotnfhavwe dbowan meeftetsyaf ety
safety circuits.
Since the STO function can cut off the t
mot or does not move due to external forc
Pl ease confirm whether the new product a
when replacing the Servodrive.
WARNINI Al ways confirm the performance of the fu
Pl ease conduct a risk assessment of the
When the power modul e i ncsiirdceuitth ef aSuelrtv,o dtr
0.5 rotations or | ess.
Al waswpply power the STO input signals (I
I f the power is supplied separately, the
mal function and unable to cuts off the t
5.1.4 Alarm s

| ASO0STO Di sc)onanlexcrtn®@doO CA3rlc Wi al Baml oceur s

t hatSTtOhd uncti on

in the
cirThhe tusnaly drouladmatgradubl eshoot

agai n.
Alarm No. Name Description
. HWBB1 or HWBB?2 is disconnected for more than 10
A30 STO Disconnected seconds. Check the wiringefore using the STO function.
L . The STOfunction circuit may be damagelleasecontact
A3l STO Circuit Failure Trio or the Authorized Distributor.

5.2 Environmental Conditions

ltem Specification
Temperature Single drive: -53 to 55 3

Operation P Multiple drives, flush mounted : -53 to 40 3
Humidity 5% t095% RH (with no freezing or condensation)
Temperature | -203 to 85 3

Storage
Humidity 5% to 95% RH (with no freezing or condensation)

Altitude A1000 m (Rated)

IP IP20

Pollution Index Il

D |
t
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Iltem

Specification

Overvoltage Category

Isolation Voltage

Input to Output: 2.7 kV; Input to Earth: 2.0 kV

Insulation Resistance | 50 MY or more
To avoid the risk of crosstalk to signa
signal cablesmotighatenameehondsi ve
CAUTIO! Ilts not recommended ptudblu se |tohwe vdd vtiaagee ¢

5.2.1 Applicable Standards

The safety

standards foll owed

by

STO are shown

Iltem

Safety Specification

EMC Directive

IEC 618003: 2017
IEC 610004: 2017
IEC 613263-1: 2017
IEC 618005-2: 2016

lllustrate:

The environment category is the second environment and the device category is G

Low Voltage Directive

EN 618005-1: 2007 + AMD1:2017

FunctionalSafety

IEC 618005-2: 2016
IEC 602041: 2016
IEC 61508: 2010
IEC 62061: 2015
ISO 138491: 2015

EnvironmentaRequirements

IEC 600682-1: 2007

IEC 600682-2: 2007

IEC 600682-6: 1995

IEC 600682-14: 1984

IEC 600682-27: 1987

IEC 600682-78: 2001

IEC 618002: 2015

IEC 618005-1:2007 + AMD1:2016

5.3 Terminals Arrangement (CNG)

Signal Di ag

ram

I
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N
EDM- B EDM+ =
=B 24v ov
HWBB2- S 6] HWBB2+ S0
— I] 8 HWBB1+ HWBB1-
HWBB1- 4 | HWBB1+ By
— HWBB2+ HWBB2-
ov 24v E£OM EDM
" X

«(ARAAARLA
B e

§E538080088088805568858

N
o
o
=
2

A ., Pl esxe tthe PELV/ SELV siwitgoc hihreg I@ppowegnalppm
Thexternal signatushahnht mmeiencitmleel dl e
WARNIN!
Pin Sgnal Name Function
1 oV i
24V Power Supply (Do not use these.plns becr.:luse
2 24\ they areconnected to internal circujts
3 HWBB1-
HWBB.1 Input )
4 HWBB1+ The STO function takes effect when
the HWBBL1 or the HWBB2 signals is
5 HWBB2- turned OFF.
HWBB?2 Input
6 HWBB2+
7 EDM- External Device Monitor Turns ON when the HWBB1 signal g
8 EDM+ Output theHWBB?2 signal is turned OFF
Signal Specifications
The input specifisc gh@M3d s @6 ad rhde HWBB2AS si @GiGa hr € CNG6
as foll ows.
ltem Characteristics Description
Internal Impedance 3.3 kq
Operating Voltage Rang| 24V + 20% Vi min=17.6V; V|_max=4V

The electrical c¢ch@MNaCtNeB)d wsttgwcts wifgrnale &DeM as f ol |
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ltem Characteristics | Description

Maximum Allowable Voltage | 35V dc

Maximum Allowable Current | 80 mA dc

Voltage between EDM#&nd EDM when

Maximum ON Voltage Drop | 1.0V current is80 mA

Time from a change iWBB1 or HWBB2

Maximum Delay Time 5ms until a change in EDM

5.4 Function Description

5.4.1 EDM (External Device Monitor)

The EDM (External Device Monitor) sighna
t

i is used
signal as a feedbacFkunscitginoanl ,Deev.igc.e, t o

I
he Safety
The relamowhme hsofghM,| sHWBB1, and HW8BRlei § shown

Table51The rel ationship among the signals of EDM, HW

Signal Logic

HWBB1 ON ON OFF OFF

HWBB2 ON OFF ON OFF

EDM OFF OFF OFF ON
A ., The EDM signal is not a safety output. L
WARNIN!

I f ansST@quest ed nbpyutts@sHivigBrbagl ©fF & HWBB2) when t he ¢

operating normally, the EDM output signal wi || b €

«Q 5ms-»
HWBB 1 ON
HWBB 2 OFF
ON
EDM OFF

5.4.2 Safe State

When the STO function takes effect, the Drive ent
as is shown bel ow.
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The rellaet weesih atptdb e S soafg athWdsBd HWBB 2 iiffia bd2dro wn

Table52The rel ationship between the State and the si

Item Logic

HWBB1 ON ON OFF OFF

HWBB2 ON OFF ON OFF

State Alarm Alarm SAF
TurniOQpRts(sHWBMBal andf !iWBB&2ki ng effect the STO fun
the Motor wil |lmiblel icudc mfds within 5

4Q 5ms

HWBB 1 ON

HWBB2 OFF

State Operating stat e>< Safe state
Safety output signal from the saf ety edoinatgrnoolsliesr. &

Mak e tshuer eof f period of saiflkltiyacdpads sfigtnyali dpsts ¢
not de©OEEvenhi s

A  Conditions fori STOhdunbotbnHWBB&tand HV

CAUTIOr

5.4.3 SRDY (Servo Ready Output) Signal

Whe t he Drive +4RPYI ( Sfave Readeg, OBt put) signal i s
Wh ethnhe HWBB1 and the HWBB2 signals aRRY tairqreal Owi,
be turned ON, and the Drive wild/l be in Ready St at
ON ON
S-RDY OFE
I ON

S-ON OFE i OFF

HWBB 1 O:N ' ON

HWBB 2 ! OFF !

State RDY ><RUN>< SAF >< RDY
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5.4.4 |BK (Brake Ouput) Signal

|l fhe STO function takedWRBB2 ecitgmwhleni ¢ h@F HWBtBHe o/rB
tur n AOFtFh atth et isneet,t i ng i n PRPheroveo (@BH R klee IReeyf eTriemmec)e wi

HWBB 1 ON
HWBB 2 OFF
/BK ON OFF

(Brake released ) (Brake applied )

ON OFF

LAfEi5E (e (Power supplied ) |(Power notsupplied )

State RUN >< SAF

5.4.5 Stopping Method s

The Drive will enter the safe state when the STO
to the setting of Pn003. 0.
Parameter | Setting Stopping Method Statue after Stopping When Enabled
0 Dynamic Brake Coasting
Pr003.0 1 Dynamic Brake Dynamic Brake After restart
2 Coasting Coasting

5.4.6 Reset Method for Deviation Counter

The Drive will enter the safe state when the STO
reset according to the setting of Pn004. 1.
Parameter | Setting Reset Method When Enabled

Reset to zero when Servo is OFF or Stifction

takes effect
Proo4.1 After restart

Reset to zero when Servo is OFF, or Stiiction
takes effector Overtravel is occurred.

5.5 Safety Function Device Connection

5.5.1 Disconnecting a Safety Function Device

I f a safety function device is not cCoNnpnoerctt,e dan dk ete
shorting pins on the connector remain in the defz:
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ti on wiilmp | ket
ety Function

A Cihrer
safet

WARNIN(

i s case, the STO f
y function by th

i

f the shorting pins are removed anbdit
il enter safe state and not supply t
or quetaitmeRant®@der at or WAFI di spl ay

CAUTIOr
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5.5.1 Connecting a Safety Function Device

Step 1 Remove the shorting pins on the Safety Connector as shokigtire 53.

Figure 53 Remove the shorting pins

Remove the shorting pins on the
Safety Connector

Step 2 Wiring the Safety Function Device
Conne&af &thye c teivoinc eICN@onttheaccording to thegwhdei Bg

Figure54Wi ri ng example for Safety Function Device

Safety Light Curtains

24V Power Supply

Saf IN1 INZ
afe
-ty Power T
Function Supply
Device Monitar Outpuit
T+ T- ouUT1 ouT2
X6
HWEB1+
HWEB1-
o
HWEBEEZ2+ .
- Servodrive
1 HWEE?Z-
I\ EDM+

Use armored cables to protect the HWBB1+ and HWBE
Use the EDM signal at the common emitter output,
EDM

When the safety grating is Dblocked, thsi giiwvBB1li anc
turned ON afeatméer the S

When the blocking of the safety grattdurnng OMN, ran d ats
Drive will emtarethe Operating

Step 3 Validating Safety Functions
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Wh etnh e s ycsotnem sidsir o ma i notpeerraantcieo ns ocag eDrpige ¢ ¢ & one d |
validation tests must be run tlot cihe crke d dirneeorpca dtti

resul tcsoanfinattiregsrt i ng arefobelpfubsara reference.
T When the HWBB1 and HWBB2 si Pmaalpi rt@uror Q@FHF,p | cal
SABnd t NMatdaeése not operate.
T Mmmitor the ON/OFF sHwBB2 efghhkesHWBB1 and
I f the ON/OFF status of the signals do not coinci

T An error in the external device.
1T Disconnection of tchier ceuxitteirnngali nwitrhien ge x tsehronratl
T A failure in the Drive.

Find the cause and correct the probl em.

Troubl eshooting

I f any one of the input signal HWBB1 or HWBB2 tu
However, i f other signal i s sti BMTOONiI & o0)ponwrelcle et h ¢
occur. Athehé&bltobmeng must be considered:

9 The circuit or device used to input the HWBB1 and }
T The cable for the input signal has been disconnect e

Find the cause and correct the probl em.

5.6 Procedure

Taking theSawidftuiyngt odeh deRii gedaes 5n exampl e, use t}
function as foll ows.

1 Prepare for maintenance work on the device .

Stop the Motor and turn OFF the S -ON signal .

The safety light curtain blocked

The HWBB 1 and HWBB 2 signals are turned OFF
and the Servodrive enters the Safe State

The worker leaves the guarded area after
completing work

The safety light curtain resumed work

The Servodrive enters the Operating State . Turn
S-ON signal ON to run the Motor again
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Chapter 6 Application Functions

6.1 Power Supply

The main circuit and control ci rciuniptuto.f Whheen DArG vpe
i nput is sphaséeedr shngéeephase power iinput can be
Pn00O7.1 and Pn007.3 (use AC power input) accordir
Parameter | Setting Meaning When Enabled
0 Use a singlgohase AC power supply.
Pr007.1 Use a thregohase AC power supply.
1 [Defauld
NOTE:
This setting is invalid for the Drive power from 50W to 400W. After restart
0 AC power supply frequency is 50Hz.
Proo7.3
1 AC power supphyffrequency is 60Hz.

An aBRhaZ24dm (Main Circuit Power Supply Wiring Error)
consonant with not match the applicable power suy

A When using AC power supply and DC ¢
make a ter minal connection.

Ac power supply should be connecte
terminals of the driver.

A DC power supply should be connected
L1C/ Lt2€minal of the driver.

warn A Before using the DC power input, pl
main | oop to avoid burning the inte
When the DC power supply is input,
No regeneration is performed when

regenerative energy treatment on th

6.2 Motor Rotation Direction

You can reverse the direction of Mot or rotation &

The default setting for FECWhrdsRoiawednfresmcobhet

Parameter | Setting | Reference Diagram

Torque reference

Encoder pulse division output

PAO
PEO TILIT e

advanced

Forward Referencs @

Rotation
speed

Pn0010 0: CCW

Torque reference

Encoder pulse division output
Phase A

PAO TTILILT Lqvanced

‘\ ~ PBO

Rotation

speed

Reverse Referency @
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Parameter | Setting | Reference Diagram
E ) Torgue reference Encoder pulse division output
ForwardReference @ pao ML
PBO J—U—U—Ll- Phase B
cw Rotation speed advanced
1. CW

Torque reference Lo
q Encoder pulse division output

Phase A
Reverse Referenct @ PAO TULTLT agvanced
peo _J1I1IL
CCwW Rotation speed
6.3 Overtravel Limit
6.3.1 Function Description
Overtravel is a safety function of the Drive that
a |imit switch that is activated when a moving pe
The overtravel -GT ghRdrswamd | Dirdiev® TR Reivieir sk &d&md veh

signal s.

You us-©OTt

aeodiPMignals to stop the machine by inst:
where you want to stop the machine that i s oper at
An exampl e of-OWi si gma fOdia nsdi lgenha®nFN g uk B o @n i
Figure61Wi ri ng di agram for the overtravel
-«—NMotor forward direction
:[[i L : Drive
Motor
Limit Limit | N-OT CN1
witch  switch 16
P-OT
> 15
Usingveheravel function is not necessary for rot .
conveyor s. No wiring for overtravel input signal ¢
A'To prevent accidents that may resu
normally closed I imit switches.
Maoev.eever change the default setti
si gnalTs a@Edr )N
CAUTIO} A When using the Motor on a vertical
condition. To prevent this, al wa:
Pn003. 1=2
6.3.2 Connecting the Overtravel Signal
To use the overtravel functi on, connect the folloc
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Type Name Pin Setting Meaning
ON Forward run allowed. Normal operation
P-OT CN1-15 status.
OFF Forward run prohibited. Forward overtravel
Input
ON Reverse run allowed. Normal operation
N-OT CN1-16 status.
OFF Reverse run prohibited. Reverse overtravel

6.3.3 Enabling/Disabling the Overtravel Signal

Parameters can be set to disable the overtravel ¢
the overtravel i nput signal
. . When
Parameter | Setting M eaning Enabled
Inputs the Forward Driverohibited (POT) signal
Ofbefaull | ¢ om cNE16. [Defaul]
Pr000.1
1 Disables the Forward Drive Prohibited Q)
signal. (Always allow forward rotation)
After restart
Inputs theReverseDrive Prohibited N-OT) signal
Olbefaulf | fom cNL15. [Defaulf
Pr000.2
1 Disables thdReverseDrive Prohibited (NOT)
signal. (Always allow reverse rotation)
I n adyodamndi sabl e the oves®#theev edahl2lieosi paf amet eonP
(not al I-@Tc astieg nt-@Ghlle sPndgn &l ) .

6.4 Settings for EESTOP

TheSttop function refers to the
device or exWhennabkidgvioeced stop, the-Saopi)gnment

signal i Bnbsegunr EAXX/ PK5Thh=me are three types of
DB brake stop, free stop and deceleration stop

function of forcin

Do not assign OxA to
Ot her wi se, pl ease

Attention Perform Quick Stop to

t he i n$tuap sfit
per fEBStno pt hsel gsnhadt, (
the shutdown

Signal distribution

Class Signal C_onnector Signal status | Meaning
name pin number
ON The device is functioningroperly
nput | E-sTOP | Allocate on
eman OFF The device is forced to stop
Not e: For more information abpusbe& HEODSISTR& IBUAS OINg Orie
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Force Stop feature selection of stop methods

The stop method of the fPRPnr0OcOe3d. 2s t(otph ef usntcotpi omme ti hso ds e

stop) .
When to
Number | Name Range | Unit | Default | lllustrate take
effect
[0] The motor is decelerated
The stop according to bus 402 protocol
method 605A and6084/6085 objects
Pn003.2 | when a 01 |- 0 [1] The motor is stopped Reboot
stop is according to the stop mode of th
forced Pn327 and the deceleration timg
of the Pn328

When setting servo OFF and strong stop

When t he

se motor is stopped moyw oget ttihreg sttlog dne
(Pn327) and

rvo
the deceleration time (Pn328) at the

When to

Number | Name Range Unit | Default | lllustrate
take effect

[0] Set to O in line with
605A[1] Setto 1in line
with 605A

[2] Set to 2 in line with
605A

[3] Set to 0 in line with
605A

[4] Setto O in line with
605A[5] Setto 5 in line
with 605A

[6] Set to 6 in line with
605A

How to stop
Pn327 when astop| 0 6 - 0
is forced

Immediately

. Under the stop command,
Deceleration 0

Pn328 time at ms 1000 g]cecglgreatrsg?wlcriegggelerate
forced stop 65535

1000rpm.

Immediately

The method from forced stop recovery

The recovery method for st op3TO®R) ospidgadallioais. bays f or

I f the servo ON comm&dOPi sigeati V&dOWRent hbhef Br ce
even SfTGPhes iknal is set to ON.
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Enter the servo OFF command (Disable Operation coc
ON command (Enabl e Operation command) again.
‘ OFF
ESTP signal ON Normally run ~ Mandatory stop ON Normally run ~
requirement

Controlword Enable Disable Enable
(6040h) operation operation operation

Switched
on

Operation Operation

Statusword
enabled

(6041h) enabled

X

I Running state Forced stop state
Servo ce 9 STP display
state

Rdy state Running state

X
X

6.5 Motor Stopping Methods

You can use the following methods to stop the Mot
Gr. 2) occur s, in Safe state or overtravel occur s.
Stop method Meaning
Stopping by dynamic brake Thg electric circuits are internally connected to stop the Motor
quickly.
Coasting to a stop The Motor stops naturally due to friction during operation.
Reverse brake Emergency stop torque is usediecelerate the Motor to a stop.
Do not stop Regards Alarms as the Warnings, and the Motor will not be stopp
Al syoo,ou can | et the Motor enter the following stat
State after Stopping Meaning
. The Drive does not control the Motor (The machine will move in
Coasting
response to a force from the load).
DynamicBrake(DB) The electric circuits are internally connected to hold the Motor.

A position loop is created and the Motor remains stopped at a po

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

Operation The state in which the Drive continues to control the Motor.
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6.5.1 Motor Stop Methods for Gr.1 Alarms, Safety State and Servo OFF

You can select the Motor stopping methods for Gr.
the parameter Pn003. 0.

Parameter | Setting Stop Method After Stopping When Enabled
Stopping by dynamic .
0 [Defaulf brake Coasting
Pr003.0 1 Stopping by dynamic DynamicBrake After restart
brake
2 Coasting to a stop Coasting

6.5.2 Motor Stop Methods for Overtravel

You can select the Motor stopping methods for ove

Parameter | Setting Stop Method After Stopping When Enabled

0 [Defaulf Stopping by dynamic brake| Coasting

1 Stopping by dynamic brake| DynamicBrake

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

[ not

The speed reference iBeseéeveéons® buakeg so that the
is unavail abl e. I n addition, you sbappisgtther BoEOES
(Pn405) .

6.5.3 Motor Stop Methods for Gr.2 Alarms

You can select the Motor stoppritntdg nmge ttthed 9 afrarmeGre.r

Parameter | Setting Stop Method After Stopping When Enabled
0 [Defaulf Stop by dynamic brake Coasting
1 Stop by dynamic brake DynamicBrake
2 Coast to a stop Coast
Pro04.0 | 3 Reverse brake DynamicBrake | After restart
4 Reverse brake Coast
5 v[\)/grr;‘?r:gstop, regard as a Operation

[(nor

Eveinf separameter PnODo .mott osthod, regard as a warni |
to manually reset theublysdslomotifnegr
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(0] a s

6.5.4 Reverse Brake Torque Limit Setting
| f EnOO43oOr4,i$h:ee1Mott@r will be decelerated t
maxi mum torque.
Parameter | Name Range Unit | Default | When Enabled
Pn405 Reverse Brake Torque Limit 0 to 350 % 300 Immediately

[(nor

Thi s setting

The default s
the Motor at
can actually

6.6 Holding Brake

6.6.1 Function Description

is a percentage of the rated torque.

ing is 300%. This setting i

s larg

et t
the maxi mum torque. tHomwewert hathey onax
us e

is the maximum torque of t

A holding brake is used to hold the positio
OFF so that moving part does not move due t
You can use the brake that is built into a
The holding brake is used in the following
Vertical Axis Shaft with Extgrnal
Force Applied
Motor Moving part of machine
Holding Brake Motor
) External force [ ]
Prevents the moving part from
¢ 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
The Wmuake i nto a Moteonre rwgiitzha tai oBnr abkre
hold the Motor and cannot be used f
IMPORTAN Mot or that is already stopped.

he Mot

n of t
O gr a\

Mot or

cases.
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6.6.2 Brake Operating Sequence

You must consider the time required to release th
brake operation timing, as described bel ow.
’ Servo ON command ‘ Servo OFF Servo ON Servo OFF
Power not . Power not
’ Motor power status ‘ supplied Power supplied «(3) supplied
| 4
’ /BK (Brake ) signal ‘ OFF ON > OFF

|
|
Brake contact section !
|

|
L |
|
|

L. Brake applied I . Brake released . | \ Brake applied .
(lining ) !

’ Speed reference ‘

’ Motor Speed ‘

(1The brake delay times for Motors with Holding Brakes
(2Before you output a reference from the host controll
to release the bfOdk € oanfmtaenrd. you send the S
(3): 5d&kerPnmo OFF WeBOi’rn§gBTiame Enabl ePBp@BedkEh Easaboled) ,
WaitingoTismé the timing of when the brake will operate
[ nor
Ti me Required to Release Brake: The time from whe
turned ON wuntil the brake is actually released.
Ti me Required to Brake: The time from when the /B
until the brake actually operates.

6.6.3 / BK (Brake) Signal

The / BK signal is turned OFF (to operate the br ak
detected. You can adjust the timing of brake oper
with the Servo OFF Waiting time (Pn506).
Type Signal Pin Sgnal Status Meaning
ON Releases the brake.
Output /BK Allocated by Pn511
OFF Activates the brake.
The / BK salghat¢at ed nion default setting, set its al
Parameter | Setting + Pin - Pin Meaning
Pn5110 4 CN1-6 CN1-7 The /BK signal is output from CN& and CN17.

The /BK signal is output from CN10 and CN1

Pn5111 4 CN1-10 | CNiI-11 11




U MDBE 5S

6.6.4 Output Timing of /BK Signal when Motor is Stopped

When the Motor is stopped, t RhG®FF BKSesrivgon aOF R)u rcnosm ng
received. Use the servo OFF delay time (Pn506) tc
Mot or afOtrér ctomena®d i s input.

’ /S-ON ‘ Servo ON Servo OFF Servo ON

’ /BK Signal ‘ (Brake glr\e‘zased ) (BrakeC;';:)';:)lied ) L(Brake rcéli:leased )
| |
’ Motor power status ‘ P;";mggt % | Powersuppli%d Pszwe:izgt
—»ipnsoa ‘« —»i PN505 }«
Parameter | Name Range Unit Default | When Enabled
Pn505 Servo ON Waiting Time | -2000 to 2000 | ms 0 Immediately
Prb06 Servo OFF Waiting Time | O to 500 10ms | O Immediately

[(nor

Set Pn505 as a posi ttONec ommhamrd iwheme Sei ved, the /

be output first, and then power supplied to the M

Set Pn505 as a negat-ONe coammaen,d wlkeme8ei ved, power

the Motor i mmediately, and then output the /BK si
When the Motor is used to control a vertical axi ¢
gravity or an external force.

You can eliminate this slight motion by setting t
the Motor is stopped after the brake is applied.
Power supply to the Motor wildl be
regardless of the setting of this p
gravity or an external force before

IMPORTAN
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6.6.5 Outp ut Timing of /BK Signal when Motor is operating

I f an al arOk Fo cccounmnsa nodr iSst hree dvimitwa d ivwhiolpeer ati ng, h
stopping and the /BK signal wi || be turned OFF. Y
the Brake Enable Waiting Time (Pn508).

/S-ON, alarm ,
or power OFF Servo ON Servo OFF
Motor speed

Motor stopped with dynamic
brake or by coasting
/BK Signal (Brakeroel'i‘ased ) (Brakeoa':)';Iied)
L————Pnsos ————%

The [/ BK signal goes to H | evel (brake ON) when ei
When the Motor speed falls below the | evel set
When the time set in Pn508 is exceeded after th
Parameter | Name Range Unit Default | When Enabled
Pn507 Brake Enable Speed Threshol¢ 10 to 100 | 1rpm 100 Immediately
Prb08 Brake Enable Waiting Time 10to 100 | 10ms 50 Immediately

6.7 Encoder Setting

6.7.1 Absolute Encoder Selection

Absol ute encwidtehr salalr et hfei tntoetdohress es eern ceosd ¢ rBs5 /rBebgu i r ¢

retain the absolute encoder data when the Drive

f

With a system that wuses an Plb&Gmo|l morei toarc otdee , ct hree
or i

Therefore, it is not necessary to perform an

is turned ON.

There are two types of encoders for the Motors.

Parameter | Setting Meaning When Enabled
0 [Default] Use the encoder as an absolute encoder.

Pr002.2 After restart
1 Use the encoder as an incremental encoder.

6.7.2 Encoder Alarm Resetting

alarm A. 47 or A. 48 occurs, replace the batt

| f
t he o pAebrsacotliuotne e n c oarern Oall Oa r(nmA brseosl eutt-teu renn.croedseert

mu

e
I

r
t

Y
i
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For det

6.7.3 Multiturn Limit
The mul

For exa
directi

Tumibé

m

Becaus$ e
be coun

The mul
of the

For a m

ails about replacBayerlye Chattt €Coypnneseé otnhe
Setting
titurn Iimit is used in position control f
mpl e, consider a machine that moves the 1t
on
Geamab =nm
Thatw henthem obmrevolbn

n/ismheumabeumis n.
M obr
rnhabl e moves in only one direction, the
ted by an absolute encoder will eventuall)
titurn Iimit is used in cases |ike this toc
number motor revolutions and the number of
achine with a gear ratio of n:m, as shown

m and t melwiallluebeoft he setting for the multiturn
The relationship between the number of turntable
shown i n tfhiegufroel | owi ng
9 - —_— 300
8 — Number of table rotation —
5.1 \ _
& o]
o - =
° 6 Multiturn data 200 3
g5 — =
= Pn228 -1 2
5 4 o =
o =}
3k — 100 =
E
z 2 -
1 —
o L P - - ((
100 200 300 »
Number of rotations
Parameter | Name Range Unit Default When Enabled
Pr228 Multiturn limit 0to 65535 | 1rev 10 After restart

Not eThi s

parameter i

a wil|l change

I the motor oper
change to the -va.l

f
h
f the motor oper
he multiturn dat

S

enabl ed

when vyo

as shown bel
ates moltheurav
ue set in (Pn22
ates in the for
a will change t

u

use an absolute

ow when this par

nsa der6écttbe

d di rle)c,t i on
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(ot

The multiturn data wil!/ al ways be 0 in the foll owir
the absolute encoder in these cases.

When you usetarsialgsdel ute encoder
When you set Pn002.2 = 1 (Use the encoder as an i

6.7.4 Encoder pulse dividing output

Pulse dividing signals

Encoder pulse dividing pulse output processes t he
outputs such signal s tphase puwltssda sde( Rma seh eA,f oarnd
di fferential. It cah be ttbhedhastposhtirohl eeedba

Signal Connector

9 Pin Name Description
Name
Number

PAO+ CN1-23 Encoder pulse dividing| PG pulse dividing (Pn200): the number

PAG- CN1-24 output Phase A pulses whemnotor rotates a single revolution

PBO+ CN1-21 Encoder pulse dividing| The phase differential between phase A ang

PBO CN1-22 output Phase B phase B here is electrical angle of 90°

PCO+ CN1-25 Encoder pulse dividing

PCO CNL26 output Phase C Theactual phase C output of encoder

Drive Host contoller
CN2 CN1
_ PAO ,
Serial data Dé\llrlgl:?tg PBO
PCO |
N o Eve |n the reverse mode (Pn001.0=1), the pulse di
(Pno0O1. 0) .
Output Phase Form
Forward rotation or movement Reverse rotation or movement
(phase B leads by 90°) (phase A leads by 90°)
90° 90°
‘HQ %

Phase A Phase A

Phase B —‘ i i L Phase B J i i ’7

Phase C Phase C

\
\

Pulse Dividing Ratio Setting

Encoder pulse dividing means that the divider <col
parameter based on the pulse data of the motor |
pul ses/revolution.
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No. Name Range Unit Default | When Enabled

Pn200 PG dividing ratio 16t0 16384 1pulse | 16384 | After restart

Set the number of pulses for PG output signals
drive through Pn200.

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

Set the encoder pulse dividing ratio according
controll er.

The setting of the encoder pulse dividing numb
[ Out put Example] Pn200=16 (when 16 pul ses are out

encoder pulse dividing output phase A (PAO) signse
shown bel ow.

Pn200 = 16

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

PAO Signal

PBO Signal

[ 1 revolution =}

6.8 1/0 Signal Allocations

Functions are allocated to the pins on the 1/ 0 si
all ocations and t hceo npnoelcatroirt yp ifnosr. sFoumec toifont hael | oc a
made with parameters.

6.8.1 Input Signal Allocations

Allocation Description

The 1 /0 signal connector (CN1) on the Drive provi
correspondiprag atmettemes ©db PNn509 Famatz RN 10, as i s s

Figure 621 nsuitgnal s all ocated
|Allocated the input signal to CN1 -16.

Allocated the input signal to CN1 -15. |

|Allocated the input signal to CN1 -17. Allocated the input signal to CN1 -14. |

Reserved settings Allocated the input signal to CN1 -18.
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W .

IMPORTAN

I f you allocate two or more signal
inputs wil/l be used and all of th
may result in unexpected operation
Since the pins have priority, only
repeatedly allocated to multiple p
to low as foll ows:

CNA B CNI[¥ CNILB CNALB CNA}

Default Input Signals

Tablléis6tt he i nput signals that can be allocated a
parameters of Pn509 and Pn510 to use the foll owir
corresponding pins.
Table6lDef dwmlptut signal's

Signal Name Value

SON Servo ON Input Signal 0

P-OT Forward Drive Prohibit Input Signal 1

N-OT Reverse Drive Prohibit Input Signal 2

P-CL Forward External Torque Limit Input Signal 3

N-CL Reverse External Torque Limit Input Signal | 4

G-SEL Gain Selection Inpusignal 5

HmRef Homing Input Signal 6

Remote Remotel 10 Input Signal 7

EXT1 Probe TouchProbe enter 1 8

EXT2 Probe TouchProbe enter 2 9

E-STOP Force stop input A
Tab6l2&peci fication of 400V Input Signals

Input Signal Name Assigned Value

S-ON Servo ON 0

P-CON Forward Drive Prohibited 1

P-OT Reverse Drive Prohibited 2

N-OT E(;;\:;&:}gj I'rl]'g{?[ue External 3

N-CL Emz;zelzga?ue External 4

G-SEL Gain Switching Input 5

HmRef Homing Signal 6

Remote Remote 10 Input 7

EXT1 Probe TouchProbe Input 1 8
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Pr

a

-

Input Signal Name Assigned Value
EXT2 Probe TouchProbe Input 2
E-STOP Forced Stop Input A
6.8.2 Output Signal Allocations
Allocation Description
The 1/ 0 signal connector (CN1l) on the Drive provi
out put signals, correspondi ngi w3 ¢ h@& par ameter
Figure 630Out put signals allocated
Reserved settings Allocated the output signal to CN1 -6, -7. ‘
Allocated the output signal to CN1 -10, -11. ‘
@ I f you allocate more than one signe
signals wil/ be output.
IMPORTAN
Default Output Signals
Olists the output signals that can be allocated
use the following values, which means that they

Tab63Def Ouwktpugnal s

Signal Name Value
COINNCMP | Qo mcidence Detecton Ottt Signal 0
TGON Rotation Detection Output Signal 1
SRDY ServoReady Output Signal 2
CLT Torque Limit Detection Output Signal 3
BK Brake Output Signal 4
PGC Motor C-pulseOutput Signal 5
oT Overtravel Output Signal 6
RD Motor Excitation Output Signal 7
TCR Torque Detection Output Signal 8
Remote0 Remoted 100utput Signal 0 A
Remotel Remoted 10 Output Signal 1 B
Reserved _ C

C
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Signal Name Value

PSO Position Comparison D

Assignment example

An example of repl aci-RmY)a sSegnvaol RaksAsdiyd r@eudy iptuds GNSIS
Detection Out pausts i (gTnGaN))t osli@@Nilasl s hown bel ow.

Before Pn511
replacement

HJ 213

After
replacement Pn509 = HJ 12 J

6.9 Torque Limit

You can | imit the torque that is output by the Mc

There are four diff eTherste vaayys dtes clrii rhietd ti me tther d we

Limit Method Outline Reference

Internal Torque Limits | The torque is always limited with the setting of a paramete 6.9.1

The torque is limited with an input signal from the host

External Torque Limits : 6.9.2
station.
Limiting torque with The torque is limited with the settings of objects 60EOh
g torq (PosTorLimit) and 60E1h (NegTorLimit) in EtherCAT 8.3
EtherCAT command

command

Limiting torque with The torque is limited by the output signal /CLT (Allocated
/CLT output signal Pn511).

[(nor

I f you set a value that exceeds th
l'imited to the maxi mum torque of t

€ maxi mum torque
he Motor.

6.9.1 Internal Torque Limits

I f you use internal torque | imits, the maxi mum o.
forward torque I imit (Pn401) and reverse torque |
Parameter | Name Range Unit | Default | When Enabled
Pn401 Forward Internal Torque Limit 0to350 | % 300 Immediately
Pn4@ Reverse Internal Torque Limit 0to350 | % 300 Immediately
I f the seltotri Rpnd®dt oBnd4Ow, the torque may be insuff
of the Motor.
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Without Internal
Torque Limits

A Maximum Torque

,—Z Speed

}\_;

i

t

Pn401

With Internal
Torque Limits

A

A Torque Limit

Pn402
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6.9.2 External Torque Limits

You can | imit the torque only when required by tFh
signal ON and OFF.
You can use this for applications such as stoppir
robot .
External Torque Limit Reference Signals
TheCLP(Forward Extern€L T&Reqeeski Bxtepramadd /THNr que
as the external torqu<«€lLl ismighalefiasr easca diognalhse. f
/| L signal is usednidr. the reverse torque |
Type | Signal Pin Sgnal Status | Meaning
Applies the forward external torque limit.
ON (closed) | The torque is limited to the smaller of the
settings of Pn401 and Pn403.
Input | /P-CL
Cancels the forward external torque limit.
OFF(open) | The torque is limited to the setting of
Allocated by Pn403.
Pn509 or
Pn510 Applies the reverse external torque limit.
ON (closed) | The torque is limited to the smaller of the
settings of Pn402 and Pn404.
Input | /N-CL
Cancels the reverse external torque limit.
OFF(open) | Thetorque is limited to the setting of
Pn404.
Setting the Torque Limits
I f the setting of Pn401 (Forward Torque Limit), F
Torque Limit), or Pn404 (Revertxa ghxt emarya lb eT o rngswef
acceleration or deceleration of the Motor.
Parameter | Name Range Unit | Default | When Enabled
Pn401 Forward Internal Torque Limit 0t0350 | % 300 Immediately
Pn4@ Reverse Internal Torque Limit 0to350 | % 300 Immediately
Pn403 Forward External Torque Limit 0t0350 | % 100 Immediately
Pn4gt Reverse External Torque Limit 0to350 | % 100 Immediately
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Changes in the Output Torque for External Torque Limits

The following table showguthevhemandhes iint ermal o toy
In this example, the Motor direction is set to Pr
/ NCL
/ PCL
H Level L Level
A A
Pn402 f--------------—----—-

Pn404

Torque "~ Torque
0 0
H Level — >

Pn401 f-------------------o- PN401 F-----==-===-m=mmmm o

T

. Pn404 Fr e

orque orque

0 \W 0 \—‘

L Level » >

Pn403 —t----=F-—---- Pn403 —Lt----"oomo-

Limiting torque with /CLT output signal

This following describes the /CLT signal, which
Type | Signal Pin Signal Status | Meaning
ON (closed) | The Motor output torque is being limited.
Output | /CLT élr:gialted >y The Motor output torque is not being

OFF(open) | jinited.

6.10 SEMI F47 Function

The SEMI F47 function detects an A.Dlwarning (Unc
the DC main circuit power supply voltage to the I
power was momentarily ipotwerr sptped yor ott He@agmaiwra sc it

This function complies with the SEMI F47 standar c

You can combine this function with the Momentary
Mot or to continue operating without stopping for
supply voltage drops.

You cBAOO0OZefRoer sl ow down the ramp rate of the bus
all owing the system to run | onger. I n addition, Yy
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}47Main circuit power interruption time

Main circuit input
power supply

Main circuit Threshold-

whi ch i
Torque

S
Li

a

r
mi t

controls th

el ati
) .
e

vV e

torque |

e

—

The output torque is limited to suppress
the drop in the main circuit bus voltage

percentage of

mit for the

bus voltage

A

Undervoltage
warning (Dl)‘ Torque limit starts

The main circuit bus voltage
increases when the main circuit
power supply recovers

Pn401

set

T Pn407
Torque limit { Pn406
reference
0% -
Parameter | Name Range Unit Default | When Enabled
Pr538 ll\_|/|omer_1tary Power Interruption 0to 50 1cycle 1 Immediately
old Time
pnag7 | rorque LimitatMain Circuit | o 900 | o 50 Immediately

Voltage Drop

Release Time for Torque Limit .

Pn408 at Main Circuit Voltage Drop 0to 1000| ms 100 Immediately

A ' This function handles momentary pc
ranges stipulated in SEMI F47. An
required as a backup for momentary
vol tage and time ranges.

A Set the host controller or Drive t
exceeds the specified acceleration
supply for the main circuit is res

@ A For a vertical axi s, do not | i mit
torque

IMPORTAN 4 This function |imits torque within
interruptions. It is not intended
Set the parameters while monitorin

A ' You can set the momentary power in
time from when the power supply i:
is stopped. To stop the power supp
command.
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Chapter 7 EtherCAT Communications

7.1 Introduction

Et her CATt i me al

neastrial Et hernet technology origi
The Ether CAT protocol which is disclosed in the |
retail me requirements in andomadasonemechnahdgmanyno

The Ether CAT master sends a telegram that passes

the data addressed to it fAon the flyod and insert s
The frame is del ayednnonley alyy thareswarmMdepld apdgatoide
detects an open port and sends the message back t
feature.
7.2 Specification
Item Specifications
Applicable Communicationy = g1 158 Type12, IEC 61860 CiA402 Drive Profile
Standards
Protocol 100BASETX (IEEE802.3)
Communications . CN3-IN (RH5): EtherCAT signal input connector
Connectors . CN4-OUT (RJ49: EtherCAT signal output connector
Cable Category 5 (CAT5e SF/UTP)
SMO: Mailbox output, SM1: Mailbox input,
Sync Manager SM2: Process data output, and SM3: Process data input
FMMU 0: Mapped in process data output (RxPDO) area
FMMU FMMU 1: Mapped in process data input (TXPDO) area
FMMU 2: Mapped to mailbox status
EtherCAT Commands APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR, ARMW,
(Data Link Layer) FRMW
Process Data Assignments can be changed with PB@pping.
MailBox (CoE) Emergency messages, SDO requests, SDO responses
(TxPDO/RxPDO and remote TxPDO/RxPDO are not supported.)
FreeRun Mode and DC Mode (Can be switched), SM2 (SM2 eve
Distributed Clocks sync)
Applicable DC cycl ess: iIhx5 eane 1
Slave Information Interface| 2048bytes (reaebnly)
7.3 Communication Indication
There are 3 indicator | amps on the panel Operator

Et her CAT: RUN

and ERR.
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In addi4d Nomapn®©OWUEBN4L£onnectors have LI NK and ACT ind

) CN3-IN  CN4-OUT

|:|—h|::| |:::::|D4{ ACT indicator lamp ‘
|:| D;{ LINK indicator lamp ‘

[ ] | | RUN: Running indicator lamp
RUN ERR POWER | ERR: Error indicator lamp

@ 6 0 O
Mz g

RUN Indicator

The RUN indicator shows the status of Et her CAT co

Indicator
Description
Status Pattern
Off Never lit EtherCAT is in Init
state
> EtherCAT is in P
Blinking o.zse’eo.m erCAlIsin Pre
Operational state
OFF
N EtherCAT is in Safe
Single flash 0.2s 1s ATisi
Operational state
OFF
: EtherCAT isin
on Always It Operational state
ERRIndicator
The ERR indicator EhbewsCAhecemmwni cdtaitaurss of
Indicator
Description
Status Pattern
Off Never lit No error

A change in state

ON requested by the
Blinking Jeo.ZS*O-Zse master could not be

OFF made due to register
or object settings.

A synchronization

Single ON error occurred and
fash 0.2s 1s EtherCAT
OFF automatically went to
SafeOperational state
ON An application (Sync
]?;Suhble J&o.zweo.zweo.zg 1s Manager) watchdog
OFF timeout error occurred
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Indicator

Description
Status Pattern

HSO ms

Flickering N A boot error occurred
OFF

A PDI watchdog
timeout error occurreq

On Always lit

LINK/ACT Indicator

Thlel MXCT ndi cators show whether Communi-lcNhtda meh sCNCAa b
OUT connectors and whet her communications are act

Indicator
Description
Status Pattern
Off Never lit A Communications Cable is not connectg

and the EtherCAT controller is nainning

}4—4»50 ms

L ON - .
Flickering Data communications are in progress
OFF

A Communications Cable is connected,
On Always lit data communications are not being
performed

7.4 EtherCAT Slave Information

The drive pub

| i
an XML based f

i shes network accessible p
[ n

r
l e which is used by the r

€Y N

ropertie
etwork m
The ESI {MDESSf ®Or ivlee can be delivered to you frol

Unil ogic Software automatically support UMD dri ve
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7.5 EtherCAT State Machine

A state machine is used to manage the communi
showholi hdwigng e. Normally, the state of the sl
Power ON ——»
A A
(IPy (PN
Pre-Operational (sl)
(Qarl) (PS) (SP)
A
(OP) Safe - Operational
A
(SO) (0S)
Operational
Tabllésit’s the state transition and initializati

Table 71Descri ption of state or transition

State or Transition

Operation

Init (1)

. Mailbox communications are not available.
. Process data communications are not available.

Init to PreOperationallP)

. The master sets the DL address and Sync Manager Channeld
mailbox communications.

. The master initializes DC clock synchronization.
. The master requests the Fdperational state.

. The master sets the AL control register.

. The slaves check whether the mailbox was initialized correctly

PreOperational (P)

. Mailbox communications are available.
. Process data communications are not available.

Pre Operational to Safe
Operational (PS)

. The master sets the Sync Manager Channels and FMMU chal
for process data.

. The master uses SDOs to set the PDO mappings and the Sy
Manager PDO Assignment parameters.

. The master requests the S&perational state.

. The slaves check whether the Sync Manager channels for prg
data communications and, if required, the distributed clock
settings are correct.

SafeOperational (S)

Process data communications are possible. However, only the i
data is available. The output data is still unavailable.

SafeOperational to
Operational (SO)

. The master sends available output data.
. The master requests the Operational state.

Operational (O)

Process data communications are available.

on
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7.6 Communications between Master and Slave

PDO
PDO is used to transfer cyclic data. This is dateé
net work cycl e. Typically, this is data required
Point, etcé

SDO
SDO i s wused -ctyoc Itirca ndsaftear, nsounch as communication pa
running parameter configuration. The €eHBuestviaod
SDO response.

Emergency Message
When an alarm occurs in the Drive, the CoOE servic
of the error code. The Motion Coordinator respons
ECAT_MODE system parameter in the controller.

Distributed Clock

The synchronization of Ether CAT communications i s
With the distributed clock, all devices are synct
clock. The sl ave devi ciesatsiynrcshrtomitzhee thyend htev erratl
according to the reference clock.

The figure below shows a timing chart for DC sync

Master | Master application task | Master application task | Master application task
Master user
shift time
Network \ A A
Frame U Frame V] Frame V]
Slave Sync 0 shift time
S 0 S 0 S 0
ync ync ync
v event v event v event v
Cycle time (1C32 -02h) Cycle time (1C32 -02h) Cycle time (1C32 -02h)

Shift time (1C33  -03h)
] \ \j \

i

Input Latch

NOTE Onl y t he03ohbjceacnt bleC3s3et .

7.7 Relevant Settings

For correct operation using Ether CAT ensure the p

Parameter | Name Setting Meaning

Pr006.0 Bus Selection | 1 Use EtherCAT. [Default]

Ay

The Device Node Number can be used to force the

When

Parameter | Name Range Unit Default Enabled

Pn704 Device Node Number 0to 127 0 After restart
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Chapter 8 CiA 402 Drive Profile
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8.1 Device Control

8.1.1 CiA402 State Machine

The Druinwe i
Ci A402.

n the specified status only when

I
13
0 v

Stop at Fault

Initialization

Thet ates are described in the following tabl
State Description
o Initialization of the Drive and selfheck has been done.
Initialization ) . . .
Parametesettings or Drive functions cannot be implemented.
No Fault No fault exists in the Drive or the fault has been eliminated.
o Fau
Parametesettings of the Drive is allowed.
The Driveis ready.
Ready

Parameter settirsgof the Drive is allowed.

Wait to Switch ON

The Drivewaits to switch on.
Parameter settirsgof the Drive is allowed.

TheDrive is in normal running state; a certain drive mode is enabled; th

Running Motor is energized, and rotates when the reference is not 0.
Parameter settirgjof the Drive is allowed.
) The quick stop functiois enabled, and the Drive executes quick stop.
Quick Stop . L
Parameter settirgjof the Drive is allowed.
A fault occurs, and the Drive stops.
Stop at Fault

Parameter settirgjof the Drive is allowed.

t

e .
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State Description
Eault Thestop process is completed, and all the drive functions are inhibited.
u
Parameter setting is allowed for users to eliminate faults.
The control commands and state switchover ar
CiA402 State Switchover Controlword (604(h) Statusword (6041h)
0 | Start¥ Initialization Natural transition, and no control | . 54,
command is required.
Natural transition, and no control
command is required.
1 InitializationY N o Faullf an error occurs during 0x0250
initialization, the Drive directly
goes to state 13.
2 [No Fault Y Rea/(0x0006 0x0231
3 | Re a d WaitYo switch on 0x0007 0x0233
4 | Waitto switchonY Ru n n i | Ox000F 0x0237
5 | Runni Waitto¥witch on 0x0007 0x0233
6 | Waitto switchonY Re a d y| 0x0006 0x0231
7 |ReadyY No Faul t 0x0000 0x0250
8 |RunningY Ready 0x0006 0x0231
9 |ReadyY No Faul t 0x0000 0x0250
10 | Waitto switchonY No F a| 0x0000 0x0250
11| Runningf Qui ck st d 0x0002 0x0217
Set 60%\h to a value amon@to 2.
12 | QuickstopY No Faul t Natural transition is performed 0x0250
after stop, and no control commal
is required.
Oncea fault occurs in any state
other tharfault, the Drive
13 | Stop at fault automatically switchovers to the | Ox021F
stop at fault state, without control
command.
Naturaltransition after stop at
14|Stop at fault fault, and no control command is | 0x0218
required.
15|Fault Y No FaulO0x80 0x0250
Set 60%\h to a value betweeh
. . . and6. After the stop process is
16 | Quick stop¥ Runni ng completed, OxOF is sent after the 0x0237
stop process is completed.

e
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8.1.2 Stop Modes

The Drive supports 5 stop modes described as bel ¢

Quick Stop Option Code (605Ah)

This object determines what operation will be performed if a Quick Stop is executed.

Index | Subindex | Name ??;2 Access | PDO Mapping Value
Quick Stop 0,1,2,5,6
605Ah | 0 Option Code INT16 RW No Default2
The meanings of Value are as foll ows:
Value | Description
0 Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn003.(

Decelerates according Rrofile Deceleration6084h) for decelerating to a stop and mov

1 to the No Fault state

5 Decelerates according €@uick Stop Deceleratiof(6085h) for decelerating to a stop and
moves to the No Fault state

5 Decelerates according Rrofile Deceleration6084h) for decelerating to a stop and stayj
the QuickStop state

6 Decelerates according @uick Stop Deceleratiof6085h) for decelerating to a stop and

stays at the QuickStop state

60Bh (Shutdown Option Code)

This object defines the operation that is performed if there is a move from Operation Enable state to

Ready state.
. Data .
Index | Subindex | Name Type Access | PDO Mapping Value
Shutdown Option 0,1

605Bh | O Code INT16 RW No Default: 0
The meanings of Value are as foll ows:

Value | Description

0 Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn003.(

Decelerates according Ryofile Deceleration(6084h) for decelerating to a stop and mov
to the No Fault state




U MDBE 5S

605Ch Disable Operation Option Code

This object defines the operation that is performed if there is a move from Operation Enable state to
Switched ON state.

Index | Subindex | Name _?;;2 Access | PDO Mapping Value
Shutdown Option 0,1
605Ch | O Code INT16 RW No Default: 0
The meanings of Value are as foll ows:
Value | Description
0 Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn004.(

Decelerates according Rrofile Deceleration6084h) for decelerating to a stop and mov

to the No Fault state

605Dh: Halt Option Code

This object defines the opefCanit onlswhaactt iivse.per f orr
. Data .
Index | Subindex | Name Type Access | PDO Mapping Value
605Dh | O Halt Option Code | INT16 RW No L2
P Default: 1
The meanings of Value are as foll ows:
Value | Description
1 Decelerates according Rrofile Deceleration6084h) for decelerating to a stop
2 Decelerates according €@uick Stop Deceleratiof(6085h) for decelerating to a stop

605Eh:Fault Reaction Option Code

This object defines the operation that is perforr
. Data .
Index | Subindex | Name Type Access | PDO Mapping Value
605Eh | O Halt Option Code | INT16 RW No 0
The meaning of Value is as foll ows:
Value | Description
0 Disables the Servo (Servo OFF, and stops the axis according to the setting of Pn003.(
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8.2 Homing
8.2.1 Homing (HM ) Mode

Thi s smoadrec hes for the home and determines the pos

Home mechani cal home refer@mudesepoint, that is, t
Zeradh:sol ute zero point in the machine.

Af theormi ng i s completed, the Motor stops at the ho
607Ch.

(T 1T A: AQlpnnx #H 1 IAEEOAO
When Ca&D, the zero is the same as the home.

Bl ock Diagram

Controlword (6040 h)

A

Homing method (6098 h) o Statusword (6041 h)
Homing speeds (6099 h) .| Homing

| method Position demand internal value (60FCh)
Homing acceleration (609 Ah) or position demand value (6062h)

Homing offset (607 Ch)

Speed Limit
The dpeamdd is determined by the smaller of 6080h

Rel evant Objects

Object Bit Name Value | Description
0 Disabled
0 Switch on
1 Enabled
0 Disabled
1 Enable voltage
1 Enabled | ¢ gitg {0 Bit3are all 1, the Drive
0 Disabled | Starts running.
2 Quick stop
1 Enabled
Controword
6040h 0 Disabled
3 Enable operation
1 Enabled
Homing 0 Does not start homing
4 .
operafion start | 4 Starts or continues homing
0 Enables Bit4
8 Halt 1 Stops the axis according ktalt Option Code
(605Dh)
0 Targetposition not reached
g(t)zztlljrs]word 10 Target reached
1 Targetposition reached




U MDBE 5S

Object Bit Name Value | Description
0 Home failed
12 | Homing attained Homing successful
1 This flagbit is available when the Drive is in
homing mode in running state and the target
reached signal is active.
0 No home error
13 Homing error
1 Homing timeout or deviation excessive
0 Homing not completed
15 | Homeflag Homing completed
1 This flag bit is set when the home signal is
reached.
. Data .
Index | Subindex | Name Access Type Unit Range Default
603 | 00 Error Code RO UINT16 0 to 65535 0
6040 | 00 Controlword RW UINT16 0 to 65535 0
6041 | 00 Statusword RO UINT16 0 to XFFFF 0
6060 | 00 Modes ofoperation | RW INT8 Oto 10 0
6061 | 00 Modes of Operation | oy | |\7g 0to 10 0
display
Position Demand Reference -2147483648 to
6062 | 00 Value RO INT32 unit 2147483647
Position Actual Reference -2147483648 to
6064 | 00 Value RO INT32 unit 2147483647
6067 | 00 Position Window RW UINT32 | Encoder unit| O to 4294967295 734
6068 | 00 Position Window | vy | yiNT16 | ms 0 to 65535
Time
606C | 00 Velocity Actual RO INT32 Re_ference
value unit/s
6077 | 00 Torqueactualvalue | RO INT16 0.1% -5000 to 5000 0
6098 | 00 Homing Method RW INT8 1to 35 1
01 Speed during searchl oy, | yyT32 | REference | 44, 4504967205 | 5000
for switch unit/s
6099 -
02 Speed during search o, | 32 | REference | 4 4204967295 | 100
for zero unit/s
609 | 00 HomeAcceleration | RW | UINT32 Eﬁi‘;fs';ence 0 to 4294967295 | 1000000
. Reference -2147483648 to
60F4 | 00 Following Error RO INT32 unit 2147483647
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Recommended Configuration

RPDO TPDO Remarks
604: Controlword 6041h: Statusvord Mandatory
6098h HomingMethod Optional
609901h Speed during search for switc Optional
6099-02h Speed during search for zero Optional
609A: HomeAcceleration Optional
6064h: Position Actual Value Optional
606h: Modes ofoperation 6061h: Modes ofOperationdisplay | Optional
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8.2.2 Homing Methods

6098HF1 (Use C pulse and negative limit switch)

Servo drive needs to move at first toward negati.\
then decelerate till stop. And then, servo motor
position. Under thigethdmoimm gpgmetolsod, omheé st a he fir.
switch.
S (9000 1h 1 ' i ' 1 |
—— 6099h-02h | — l

| ]

—(»

____________________

____________________

<« negative direction positive direction —

6098hF2 (Use C pulse and positive limit switch )

At first servotmwtomd wiolsli tinvwwee dfia®tcti on and decel
positive | imit switch. And then servo motor wild/@
this homing method, the target homiing smwaodicthi.on i ¢
m— 5099h-01h E 1 : ' E]

6099h-02h — P

]
| Tndex Pulse |
| Positive Limit . J
<~ negative direction positive direction —

6098h=3 or 4 (Use C pulse and positive reference point limit switch )

It is used that reference point |limit switch is ¢
on the end of movement positive direction. Servo
reference pointgelti miotmisnwi tpcohs.i tTihoen tiassr on t he | eft
l'imit switch. The distance between the reference
m— 099h-01h 1 1 I

6099h-02h | — 1

« negative direction positive direction —
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6098h=5 or 6 (Use C pulse and negative reference point limit switch)

I't is used that reference point I imit switch is ¢
on the edge of movement negative direction. Ser v
of reference poirgttl| hmimi ngwipoch t i Bmeitsaon the | ef
limit switch. The distance between the reference
09910 1h 1 1 I

6099h-02h | — l

1
T 1
1
| ( '
e |
! Index Pulse _|
! Home Switch 1
«— negative direction positive direction —

6098h=7 to 10 (Use C pulse reference point limit switch and positive limit switch )

It is used that reference point | imit switch is i
reference point | imit switch and positive | imit s
pul se.

— ()99h-01h
— 6099h-02h

| e |

1 |
| M-
L
| )

| Home Switch _. J 7/ [
Positive Limit :/:/ [

< negative direction positive direction —
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6098h=11to 14 (Use C pulse, reference point limit switch and negative limit switch )

It is used that

reference
reference

point limit switch is i
poineght mve

wmt thswntdch. The final me c
pul se.
m— 990 01h E 1 vy ' E]
6099h-02h — T .
n

Negative Limit

« negative direction positive direction —

6098h=17 (Use neqgative limit switch )

Itis similarto6 0 9=B8iitys e C pul s e and) excaptahatithe @argdt Zem positios i t ¢ h
longer uses Qulses andlepends on negative limit switches.

m— 5()99h-01h E
— 6099h-02h

—a

1 [
L
]
| |

i)

I Negative Limit_i

- negative direction positive direction —

6098h=18 (Use positive limit switch )

Itis similarto6 0 9=8tJs e C pul se and), exceptihatihe target zermpositiorsnei t ¢ h
longer uses Qulses andlepends orp o s ilinitiswitehes.

1
1 I

m— (099h-01h E

6099h-02h

—

|

,,,,,,,,,,,,,,,,,,,,

+ negative direction positive direction —
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6098h=19 or 20 (Use reference point limit switch )

It is similarto6 0 98dA(Use C pul se and
zero position no longer usesplilses andlepends or e f er e n ¢ eswifghes. n t

posi ti),exeprtatftretamgetc e p C
I i mit

50991011 E ] E]
6099h-02h —
| I—

2
)

6

l‘I

&

-

<« negative direction positive direction —

6098h=21 or 22 (Use reference point limit switch )

It is similarto6 0 9=8th6(Us e C pul se
zero position no longer usesplilses andlepends or e f er e n ¢ eswifghes. n t

and negat i)vercepttieaf tieertaegatc e  p o
I i mit

— 099h-01h I T |
6099h-02h —
L ]
22
21
B
L
22

< negative direction positive direction —
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6098h=23t0 26

Itis similarto6 0 9=Bthd QUs e Cr pfiésence point | i mi)texceputhdtthdr and
target zero position no longer usepdlses andlependsomr e f er e n ¢ eswighes angh o $ i i ¥ e
reference point | imit

m— (099h-01h 1 1 ] vy i I

—— 6099h-02h | = i l

: S

24

23

o
()
(&)

2

____________________ , Iy
| __ Home Switch ' "
Positive Limit _| // [
] 77
< negative direction positive direction —
6098h=27to 30
Itis similarto6 0 98 &k @ 4Us e C,rpedleseence point | imit )switch ai
except that the target zero position no longer uspsl€es andlependsorr e f er e n c eswifgh®s nt | i
andpositive ref.erence point | imit
m— 5()99h-01h 1 l_l ] oy | I
6099h-02h E — ol :l
29
30
()
29
____________________ , /L
t_ Home Switch /
Negative Linic ] | 7/
< negative direction positive direction —
6098h=35 or 37 (Homing on the current position )
I n this method, the current position shal/l be t ak
I N |

@

NotSet 6098h ianggo87 pealfloow Homing operation when S
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8.3 Torque Limits

The following figure shows the block diagram for
60EOh and 60E1h
‘ ‘ ‘ Torque limits
Torque —| L -
‘ Torque offset
60EOh 60Elh
Positive Torque Negative Torque
Limit Value Limit Value . Y
Position demand value ~ —{ i%ﬂ:r'g:" > \éiﬁfg?/ 3 f 1 -(I:—gr:(t]rl:)(le
Positive Torque Limit Value (60EQh)
This object sets the positive torque I imit. Set t
The positive torque | imit value is the small er of
Index | Subindex | Name Access| Data Type | Unit | Range Default
60EO | 00 PosTorLimit| RW UINT16 0to 3000 | 3000
Negative Torque Limit Value (60E1h)
This object sets the negative torque | imit. Set t
The negative torque | imit value is the smaller of
Index | Subindex [ Name Access| Data Type | Unit | Range Default
60E1 | 00 NegTorLimit | RW UINT16 0to 3000 | 3000
8.4 Digital and Remote I/O Signals
Digital Inputs (60FDh)
This obj escttatgusveosf tthhee di gi t al i nputs to CN1 on t
Index | Subindex | Name Data Type | Access | PDO Mapping | Value
60FDh | O Digital Inputs | UINT32 RO Yes
Bit Signal Description
0 NOT 0: Switched off; 1: Switched on
1 POT 0: Switched off; 1: Switched on
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Bit Signal Description

2 Home switch 0: Switched off; 1: Switched on

3to 15 Reserved

16 CN1-14 0: Switched off Active); 1: Switched onlfactive

17 CN1-15 0: Switched off Active); 1: Switched onlfactive

18 CN1-16 0: Switched off Active); 1: Switched onlfactive

19 CN1-17 0: Switched off Active); 1: Switched onlfactive

20 CN1-18 0: Switched off Active); 1: Switched onlfactive

21t035 |° Reserved

[ ~not

If the corresponding bit of Pn5RO&manedtPeS51Gpluas sh ge
on CN1 terminal is only used as remote input | O, ar

Digital Outputs (60FEh)

ontrolpmurtphes estautuputo fsibgpnal sgeaned arle
s60BFEd to control tBehsdat es mohethal
S in subindex 1 are enabl ed.

on the DbHilhe

This object ¢
i
out put signal

The Bitl6 t e 1bBi tclah iomI6O0ORPeargaseoouhpuygesegahbl s
Bit maG&EFh) to 1 for enabling them. And then, acc

all ocate the desired signal s, al so you can choose
Pn517.
For the bits transmitted on the bus, you al so nee
The Bit2i46 0 RELBI tczamh assign to the remote output s
setting of Pn511 to allocate the desired signal s,
Index | Subindex | Name Data Access PDO . Value
Type Mapping
0 Digital outputs | UINT8 RO No 2
Physical Oto
1 outy uts UINT32 RW Yes OXFFFFFFFF
60FEh P Default 0
Oto
2 Bit mask UINT32 RW Yes OXFFFFFFFF
Default: 0
Bit Signal Description
0to15 Reserved
16 CN1-14 0: Switched off Active), 1: Switched onlfactive
17 CN1-15 0: Switched off Active), 1: Switched onlfactive
18 CN1-16 0: Switched off Active), 1: Switched onlfactive
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Bit Signal Description
19 CN1-17 0: Switched off Active), 1: Switched onlfactive
20 CN1-18 0: Switched off Active), 1: Switched onlfactive
21to 23 Reserved
24 Remote0 0: Switched off Active), 1: Switched onlfactive
25 Remotel 0: Switched off Active), 1: Switched onlfactive
26t0 31 Reserved
8.5 Touch Probe
You can |l atch the feedback position with the foll
TriggeimuRihbbel(BXYTUY signal)
Triggelmuihbobhe I nput 2 (EXT2 signal)
Trigger with encoder zero signal (phase C)
The following two touch probe | atches can be usect
Touch Probe I nput 1
i Latch control object: 60B8h (bits 0 to 7)
i Latch status object: 60B9h (bits 0O to 7)
i The | atched pasoirteidon ni st oaulcwhaysr obe 1 position
1T Trigger signal Encoder zero signal or EXT1 si
Touch Probe I nput 2
i Latch control object: 60B8h (bits 8 to 15)
i Latch status object: 60B9h (bits 8 to 15)
i The |l atched position is always stored in touch
1T Trigger signal Encoder zero signal or EXT2 si
The relevant objects used in this function are ac¢
Index | Subindex [ Name Access | Data Type | PDO Mapping | Default
60B8 | 00 Touch Probe Function | RW UINT16 Yes
60B9 | 00 Touch Probe Status RO UINT16 Yes
60BA | 00 Touch Probe Pos 1 Pog RO INT32 Yes
Value
60BB | 00 Touch Probe Neg 1 Pog RO INT32 Yes
Value
60BC | 00 Touch Probe Pos 2 Pos RO INT32 Yes
Value
60BD | 00 Touch Probe Neg 2Poj | 32 Yes
Value
The examples of execution procedure for a Touch F
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Sign e Triggeh MotdkerF @ $HBB]

60B8h bit 0
(bit 8)
60B8hbit4 |
(bit 12) 1
| Latch start \ Latch start \
60B9h bit 0 " ‘;
(bit 8) ] j
60B9h bit 1 'I r/ 'I—r/
(bit 9) 3 .
60BAh P4 — ’, 3
(60BCh) Latched positon 1 i >< Latched position 3

Probe input |_| m |;| |§|

Comtuious Trigger Mode (60B8h bitl=1, or bit9o=1)

60B8h bit 0
(bit 8)
60B8hbit4 |
(bit 12) J
} < kY
Latch start I
) 1 N
60B9h bit 0 o
(bit 8) .
60B9h bit 1 o

(bit 9)

7

60B9h bit 7 ! (““““‘T‘;{ / (__r
(bit 15) L L L
Probe input |_| 1 |;| |;|

v |
// r;
60BAh | |
I Latched positon 1 Latched positon 2 Latched positon 3
(60BCh) '>< >< >< /
“v’// // /’
I

60B8h:Touch Probe Function

This object sets the touch probes.

Index | Subindex [ Name Access 'II?;;Z Unit | Range Default
Touch Probe Oto
60B8 | 00 Function RW UINT16 OXFEFE 0
The data description is as following
Bit Value | Definition
0 Disables touch probe 1.
0
1 Enables touch probe 1.
0 Single Trigger Mode (Latches the position at the first trigger event).
1
1 Continuous Trigger Mode (Latches the position every trigger event).
0 Triggers on probe 1 input (CNIL, EXT1 signal).
2
1 Triggers on encoder zero signal (phase C).
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Bit Value | Definition
3 0 Reserved
0 Disables the sampling at the rising edge of touch prabput
! 1 Enables the sampling at the rising edge of touch probe 1 input
0 Disables the sampling at the falling edge of touch probe 1 input
° 1 Enables the sampling at the falling edge of touch probe 1 input
6,7 0 Reserved
0 Disables touch probe 1.
° 1 Enables touch probe 1.
0 Single Trigger Mode (Latches the position at the first trigger event).
° 1 Continuous Trigger Mode (Latches the position every trigger event).
0 Triggers on probe 2 input (CN3, EXT2 signal).
10 1 Triggers on encoder zero signal (phase C).
11 0 Reserved
0 Disables the sampling at the rising edge of touch prdbp
e 1 Enables the sampling at the rising edge of touch probe 2 input
0 Disables the sampling at the falling edge of touch probe 2 input
e 1 Enables the sampling at the falling edge of touch probe 2 input
14,15 | O Reserved

60B9h: Touch ProbeStatus

This object gives the status of the touch
Index | Subindex [ Name Access | Data Type | Unit | Range | Default
60B9 | 00 Touch Probe Status | RO UINT16
Bit Value | Definition

0 Touch probe 1 is disabled.
0

1 Touch probe 1 is enabled.

0 No latched position of the rising edge is stored for touch probe 1.
1

1 A latch position of the rising edge is stored for touch probe 1.

0 No latched position of the falling edge is stored for touch probe 1.
2

1 A latch position of the falling edge $ored for touch probe 1.
3to5 0 Reserved

probes.
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Bit Value [ Definition
6 7 0to 3 Record the number of the touch probe 1 executions in the Continuous Tr
' Mode. Values are cycled between 0 and 3.
0 Touch probe 2 is disabled.
° 1 Touch probe 2 is enabled.
0 No latched position of the rising edge is stored for touch probe 2.
° 1 A latch position of the rising edge is stored for touch probe 2.
0 No latched position of the falling edge is stored for touch probe 2.
10 1 A latch position of the falling edge $$ored for touch probe 2.
11t013 | O Reserved
14 15 0 Record the number of the touch probe 2 executions in the Continuous Tr
' Mode. Values are cycled between 0 and 3.

60BAh: TouchProbePos1PosValue

This object gives the Ifaotsé mepduephg spirtoiboen 1 .

Index | Subindex | Name Access | Data Type | Unit | Range | Default

60BA | 00 TouchProbePos1PosValy RO INT32

60BBEh: TouchProbeNeglPosValue

This object gives the Iffadd hteaadu e gpert ¢ o 1.

Index | Subindex [ Name Access 'II?;;Z Unit | Range | Default
60BB | 00 TouchProbeNeglPosValy RO INT32

60BCh: TouchProbePos2PosValue

This object gives tthe Ifaotsd mepduephg mpirtoiboen 2 .

Index | Subindex [ Name Access| Data Type | Unit | Range | Default

60BC | 00 TouchProbePos2PosValy RO INT32

60BDh: TouchProbeNeg2PosValue

This object gives the Iffadd htaadu e gpet 6 ber 2 .
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Index | Subindex [ Name Access 1'?5;2 Unit | Range | Default
60BD | 00 TouchProbeNeg2PosValy RO INT32

Pn509.3 Pn510.0parameter

dramedessr abedt7/mamidhy ywaBINs CtNdl F

S P
he set values 8 and 9 correspc
np

Pn509.3 and Pn510. 0
respectively, and t
I

(Probe TouchProbe ut 2), respectively.
When to
Parameter | Name Setpoint | Meaning Nefault | take
effect
8 Probe TouchProbe enter 1
CN1-17
Prb09.3 Distribute the 9 Probe TouchProbe enter 2 8
signal .
0~7 Other signals
Reboot
8 Probe TouchProbe enter 1
CN1-18
Pr5100 Distribute the 9 Probe TouchProbe enter 2 9
signal .
0~7 Other signals
Pn332parameter
The Pn332 is primarily used to set the filter tir
Parameter | Name Range Unit Default When to take
— effect
Pn332 Tough pr_obdnput signal 0 200 10ns 20 Restart the unit
filtering time

Pn516.3 Pn517.0parameter

The user can choose -Whedihetrritlbbutrievit Bsidg sdlei &ild i to
through Pn516.3 and Pnb517.0 parameters, which ger
signal l evel used

When to

Parameter | Setpoint | Meaning take effect

No anttCN1-17 distribution signal (effective at low

0
levels)
Pr516.3
1 Reverse CN417 distribution signal (effective at high
level) Reboot
0 No antiCN1-18 distribution signal (effective at low leve
Prb17.0 1 Reverse CN418 distribution signal (effective at high

level)
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8.6 Soft Limit Function

This object defines the absolute positions of the
Every target position is checked against these 1|

The I'imit positiamrsdi arced ppesdcitfiiomdried ewme@mrce units.
and are always relative to the machine home posit

are corrected internally for the

The |imit va S
t he corrected values.

ue
compared wi t

I
h
Corrected minimum positiHomel ofmf set MO 7ECO3Ii ti on
Corrected maxi mum posi tiiHommel ionfiifts et Mab6x0 7pCohs)i t i on

The software position |Iimits are enabled at the f
When homing is completed
When an absolute encoder is connected
The software | Mimtpoairdaam ploismidti o | i mi t .
. Data :
Index | Subindex Name Access Type Unit | Range Default
00 Software position [ RO UINT8 0 to 65535 0
. o . -21474836480
607D | O1 Min position limit | RW INT32 2147483647
L . -21474836480
02 Max position limit | RW INT32 2147483647




U MDBE 5S

Chapter 9 Trial Operation

9.1 Preparations for Trail Operation

The procterdivarle ofpoerr ati on i s given bel ow.
Step | Meaning Reference
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 mac

Wiring and Connections
2 Wire and connect the Drive. First, Motor operation is checked without a| Chapter 3
load. Do not connect the CNbnnector on the Drive.

3 Confirmations before Trial Operation
4 Power ON
5 Resetting the Absolute Encoder 6.7

If an absolute encodés used, it is necessary to reset the absolute encod

9.2 Inspections and Confirmations

To ensure safe and ctohrer efcal Itaowian g oipteernast i boenf, 0 rceh eycok

Make sure that e Drive and Motor are installe

t h
Make sure that the correct power supply voltage
t h

Make sure that ere are no | oose parts in the
I f you are using a Motor with an Oil Seal, make
that oil has been applied.

I f you are performing trial operation on a Moto
sure that al/l Mot or inspection and maintenance
I f you are using a Motor with a Holding Brake,
release the brake, you must apply the specified
secBi 6wowHding Brake Wi ring
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9.3 Motor Operation without a Load

You use jogging for trial operation of the Motor
Jogging is used to check the operation of the Mot
The Motor is moved at the preset jogging speed.

A A During jogging, the overtravel fur
A Consider the range of motion of yc
WARNINI

9.3.1 Preparations

Al ways check the following before you execut e

The main csupplit mpwsmerbe ON.

There must be no al ar ms.

The Servo must not be in Safe State.

The servo must be OFF.

The jogging speed must be set considering t

9.3.2 Applicable Tools

Use the Panel Operator of the Drive
9.3.3 JOGOperation
Use the Panel Operator of the Drive

Bef ore performing the JOG operation by wusing
parameters properly.

j o

he o

t he

For the method of checking and setting par.almedt er s

Par ame&aetetri n.g Mode
Foll awiengdel ow steps to jog the Motor.

Step 1 PressiM] key several times to select the Utility Function Mode.

Step 2

[&] key to select the function numb

Step3 Press [g] key, and Panel Operator displays as bel
Lit for Servo OFF
Not lit for Servo ON
Step 4 PresdM] key to Servo ON (supply power to Motor).
PressM] key again to Servo OFF (not supply power to Motor).
Step5 Pres§ z] key or [¢&] key to run the Motor in forward

Press and hold [] key or[ ] key to run the Motor continuously.
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Forward rotation

Default forward rotation is “ Default forward rotation is
counterclockwise (CCW) as viewed clockwise (CW) as viewed from
from the load end of the Motor . the load end of the Motor

NOTHhe rotation direction of the Motor depends on the
the default setting.

Step6 Press the [ g] key to return to the display of the
- -E-n-d

9.4 Motor Operation with a Load

9.4.1 Precautions

Operating mistakes that occur after
only damage the machine, but they |

WARNINI P njury.

I f you disabled the overtravel func
enabl e the oveOTr aw@T Nfiugmcali)onb g fPor
IMPORTAN operation with the Motor connected
I f you wild/| use a holding brake, observe the foll
Before you check the operation of the brake, im
caused by the machine falling due to gravity or

First check the Moper adopemnatwi oém ame Moalke wuncou
no problems are found, connect the Motor to the

Control the operation of the brake with the [/ BK (

Failures caused by incorrect wiring
may cause the Drive to fail, damage
accident resulting in death or inju

CAUTIO} Observe the precautions and instruc
described in this manual
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9.4.2 Preparations

Al ways confirm the following before you perform t
Mot or .

Make sure that the Drive is connected correctly
Overtravel wiring

Brake wiring

Al'l ocation of the /BK (Brake) signal to a pin o
Emergency stop circuit wiring

Host controller wiring

9.4.3 Operation Procedure

Step 1 Enable theovertravel signals
Refers to the s¢ion 6.3 Overtravel Limit

Step 2 Make the settings for the protective functions, such as the safety function, overtravel, and the brake.

For details on overtrawbve@® esrettrtaivnegs ,Lirneifter s to tt
For details on holding bg.dkkedsprpgtBngke refers toc

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.

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 in completely for the trial operation. Therefore, let the system
run for a sufficient amount of time to ensure that it is properly broken in.

Step 8 For future maintenance, save the parameter settings with one of the following methods.
Record the settings manually.
This concludes the procedure for trial operation

- -E-n-d
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9.5 Program Jogging

You can use program jogging to perform continuous
di stance, movement speed, acceleration/decelerati.i

You can use this operation when you set up the sy
Mot or without connecting it to the host controll e
positioning operations.

9.5.1 Preparations

Al ways check the following before you execute prc
The parameters must not be written prohibited.
The main circuit power supply must be ON.

There must be no al ar ms.

The Servo must not be in Safe State.

The servo must be OFF.

The range of machine motion and the safe moveme
you set the travel distance and movement speed.
There must be no overtravel

9.5.2 Operation Description

Program j o
relevant p
operation.

ing operation consists of two operat.i
anre tgenkrsch 09¢ s panct é x @awplee do ft i pno Nigt idora g r

Figure 91 P o s i-stpieoend ti mi ng di agram

ﬂ Stop Time '¢

Position“ i
]
L
Rotations i
]
i i ﬂStopTime%
: >
PJOGD i
speed A | PJOGL
__y Maximum :Speed
]
1
i
]
: >
i
The Drive will operator the Motor repeatedly acco
patterns until you stop the program jogging oper ¢

parameters Pnl64 and Pnl68 to a r

You can set the
the operationnFingu2hee 9r ogram joggi ng

four ways of
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Figure920per ati on in the program jogging

Round trip in Round trip in
positive direction negative direction
SpeedA - SpeedA -
> >
Move ment in Move ment in
Positive direction negative direction
Speed Speed 9
A - A
> >

You s htahlel Rsoettati ons (Pnl64 and Pnl1l68) and Max Spe
the Rotations is set too small or the Max Speed i
cannot be reached. I n t hhies Rcoatsaet,i oints iosr ndeeccersesaasrey

9.5.3 Relevant Parameters

Parameter | Name Range Unit Default | When Enabled
Pni64 Turns for PJOGO -50t0 50 rotation | 5 Immediately
Pn165 Max Speed for PJOGO 100to 3000 | rpm 1000 Immediately
Pn166 Acc./Dec. Time for PJOGO | 50to 2000 ms 500 Immediately
Pn167 Stop Time for PJOGO 100to 10000 | ms 1000 Immediately
Pn168 Turns for PJOG1 -50t0 50 rotation | 5 Immediately
Pn169 Max Speed for PJOG1 100to 3000 | rpm 1000 Immediately
Pn170 Acc./Dec. Time for PJOG1 | 50to 2000 ms 500 Immediately
PnL71 Stop Time for PJOG1 100to 10000 | ms 1000 Immediately
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9.5.4 Applicable Tools
Use the Panel Operator of the Drive
9.5.5 Operation Procedure

Use the Panel Operator of the Drive

Bef ore performing the Program Jogging (PJOG) oper
and set the following parameters properly.

A Check and s et Ptnhle 4p @ roa liPentle/rl as prop
the movable parts have sufficient tr

WARNIN!

For the method of checking and setting par.almedt er s
Par ameettdri ng Mode

The following are the steps to run the Motor bet\
PJOG1) .

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

Step 2 Presy z ] key or [ ¢&] key to select the function numb

Step3 Press [g] key, and Panel Operator displays as bel

Step 4 PressM] key to execute this operation, and Panel Operator displays as below.

Step 5 Presq g ] key to return to the display of the Fn018.
- -E-n-d



Chapter 10 Tuning

10.1 Overview

10.1.1 BasicConception

Tuning is the process of satispgiragetbéessienvol ped
contr ol | aw.
Tuning Flow

The process of tuninegssi,Fiagnediah bt@sea ngenemralt ifvleo w.r «

Figure181Gener al fl ow

Set Parameters

Performance !
evaluation Adjust Parameters

Response
acceptable

Yes

Parameter Classification

There taympeds wof parameters in the tuning.

Function Pafframetttos ssome application
Servo performance.

Adj usPameametienrcsr easi ng or

function se

decreasing these paran

Servo Performance

In general, the indicators usedthp egapoanse Semep
steady tdtoadedi st urdramice, speed ripphbl-Bl @0t uat

s
shows the comparison of the graphics before and ¢



Table1l@G1Compari son of the graphics before and after
Indicator Before tuning After tuning
A
Speed stepesponse
> >
A A
Positionfollowing
> >
A A
Vv i
Anti-load disturbance
10.1.2 Control Block Diagram
lts necessary to | eaphkEt ha@8b&6@do heoserolo pgoinhr ol
diagram. The position | oop, the speed |l oop and tl
the position control mode, the speed control mo d e
Figure182Servo control bl ock diagram
Kv: Speed loopratio
Ti: Speed loopintegration time
Kp: Position loop ratio JL: Load inertia percentage Tf: Torque reference filter time Motor
Position Speed Torque
reference " reference reference
g POSition loop Speed loop Torque loop
TPosition Speed T Current
Encoder
NOTBEBnly the basic tuning parameters during the tuning



10.1.3 Tuning Process

ThBrive provides a vari
i Fi guBe iMdeo to obtain

—~ o

y of tuning methods, you
e desired Servo perfor ma

Figure183Tuni ng Process

Perform the Tuning -Less function

Response acceptable

Perform Load Inertia Identification function

Performthe One-Parameter Auto -Tunin g function

Results acceptable

Use the Auto - Tuning /Manual - Tuning Tools

Results acceptable

No

v

Perform the Manual Tunin g function

7
@ It i s necessary to per f or mMadthoer thue
di sassembled or the | oad device had

IMPORTAN




10.1.4 Precautions Before Tuning

A Before performing the tuning opers
A Before performing the tuning opere
!f: performed at any ti me.
A Before performing the tuning opera
WARNIN( actual condition.
A Never touch the moving parts durir

10.2 Tuning Modes
10.2.1 Tuning-Less

Function Description

The tluemssngpertfwomrimsg atud oobtain a stable response r
changes in the |l oad. Autotuning is started when t

The tluemmssngfunction uses an Autotune parameters ad
and speed | oop parameters in real ti me based on t
Figudehomd s the blockl @sagram in tuning

Figure 164Bl ock di aglrasns in tuning

Autotune parameters —
J adjustment
Position / Motor
Host reference
T Position I Speed '/ T Current )
Drive Encoder
When wusi ng etshse ftuumncitnigon, the foll owing parameters

Parameter Adjustment method
Speed Loop Gain Auto-tuning
Speed Loop Integral Time Auto-tuning
PositionLoop Gain Auto-tuning
Torgue Command Filter Time Auto-tuning
Load Inertia Percentage Auto-tuning

NOTHhe parameters will notl ecshsanfguen catuitooomati cally in tur



Applicated Case
Appl i edmd omor3e0 tthiammes the | oad moment of inertia
Applfioerdy r ot ation speed.

Relevant Parameters

. . When e
Parameter | Setting Meaning Enabled Classification
Pn100.0 1 Set theTuning Mode asTuning- After restart Function
[Defaulf less
Application Restrictions
The following functions or aplpdssaftumntsi mam:e not ¢

Gain switch is disabled.

P/ PI Switch is disabl ed.

Speed feedback by wusing observed speed is disab
Load Torque Compensation is disabl ed.

Model Following Control Function is disabled.

10.2.2 One-Parameter Auto-Tuning

Function Description

This tuning functidtmsissfainmitli@am,t ewsti mg twmniAmg ot un
modul e that wupdates the position | oop and speed |
state (posutient)speed,

Only the parameter Pnl1l01 (PSeerravnoe tHeurq iiAduigtoy unce é d s, t
Figubseh@a®s t he bl olkardimed-TeamiAmug.oOn e

Figure 165B1 ock di a-Baaame #lfeu@n Mgt o
\ Pn100.0 |

Pn 101 l Pn106 \

Autotune parameters 4—
J adjustment
Motor
Position
Host reference
Controller Position loop Speed loop Torque loop
T Position Speed Current
Drive Encoder

Before per-Pamranmeatgeu@ri/mug,0 you need to manually set



Parameter | Name Description

Properly setting the Load Inertia Percentage is a prerequisite
the OneParameter Autd uning to obtain a better Servo

Pri06 Load Inertia performance.
Percentage You can calculate the load inertia percentage (difficult and
complex) by yourself, or you can get it by the utility function
FnOO9i Load I nertia I dentifica

Select a damping method according to your requirement and
application.

. [0] Standard: Short positioning time, but prone to overshoo
. [1] Stable: Stable positioning, but long positioning time.
A

Pn100.3 Damping Selection

Positioning point

The Servo Rigidity determines the response characteristic of]
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 differen|
Servo Rigidities:

Pni01 Servo Rigidity High Low
rigidity rigidity
»
When us-iPaga@eeéTeuniAug of uncti on, the following para
Parameter Adjustment method
Speed Loogain Auto-tuning
Speed Loop Integral Time Auto-tuning
PositionLoop Gain Auto-tuning
Torque Command Filter Time Auto-tuning
NOTH he parameters wildl n o tl ecshsa nfguen catuitoonmat i cal ly in tul

Compared -lteossT,untimgeat ar e ss Pmé @ame it-Teu rOiRreg : o

Tuning based on a proper |l oad inertia percentag
The setting of Servo Rigidity can be applied to



Applicated Case

Appl i edmadroe 5t0hdan mes the | oad moment of inertia.
Applfioerdy r ot ation speed.

Relevant Parameters

Parameter | Setting | Meaning When Enabled | Classification
PNn100.0 3 Set theTuning Mode asOne
Parameter Auto-Tuning.
Set thedamping method i®ne- .
0 Parameter Auto-Tuning asStandard. After restart Function
Pn100.3
1 Set thedamping method i®ne-
Parameter Auto-Tuning asStable
PnO1 Servo Rigidity Immediately Adjustment
PnL06 Load Inertia Percentage Immediately Adjustment
Application Restrictions
The following functions or-PappimetTeun idmg ofauwrec tnioadn :¢
Gain switch is disabl ed.
Model Following Control Function is disabled.
10.2.3 Manual Tuning
Function Description
I n the Manual Tuning, you need to manually adjust
parameter adjustment modul e, anddiglutieheé 8e bV ® cket

diagram in Manual Tuning.

Figure 106 Bl ock di agram in Manual Tuning
‘ Adjust parameter manually ‘

J Servo gain parameter s

iti / / Motor
Position
Host reference "
Controller Position loop Speed loop Torque loop
/ Tposmon / TSPeed / TCurrent
Drive Encoder

I't i s necessatrlyootpo caodnjtuwsotl tphaer atnherteeer s oft hbe Serv
adj ust mentTosreqqaléemBpeledp Posilodppm addition, in order




stability, the bandwidth setting should be the |&
the position |l oop is the smallest.
The following parameters need to be adjusted in e

Torque |l oop (Torque Control Mo de)
1T Tor GReé erFedde(f:Ti me

The torque reference filter filters the torque
can effectively reduce the torque ripple of th
temperature rise of the Motor

The | aTgrediRed edFandde,r tThhemebetter the filtering ef/
However, the greater the phase |l ag, and the slo
acceptable value should be set to obtain a | arg
Speleddop (Speed Control Mo de)

T Rel evant parbgoeo@ger in

1T Load Inert@d Percentage

Properly setting the Load Inertia Percentage i
perf ormance.

You can calculate the | oad inertia percentage
by the wutility function Fn0O09, certainly, you
controll er.

i Speed LdlkpSpGmaaedch Loop (Thtegr al Ti me
The speed |l oop is cohntegrald CoOnhdopkeldr apbdPt i C
GaiamSlpeed Loop Botkgohl thiemedeter mine t-he spee
di sturbance performance of the Servo.
I n general, if you Sapreeidndrmeogdphesatsipe ede tl toiompg baf
be increasddaandlitsheardmtnice performance will b
setti nggp eoefd tLhoeo p ,I| nttheeg rianlt eTgi rneel action wildl be
bandwi dth will bel oamadradiasteulr bamde t her famt mmanc e
the integral acti-otnatmayenrreadmucteo ther st eady

Tabl-2l il10t scemmenhy used adjustment methods basec
step response.

Table 102Adj usexnampl e i n speed | oop

Response Curve Description Adjustment method

A

A ATAT AT Properly decrease the Spe
/ Speed loop bandwidth is highl Loop Gain or increase the
/ Speed Loop Integral Time

\/

] = Speed loop damping ratio is | Properly increase th®&peed
/ low Loop Integral Time

\/

- Steadystate error is existed Properly decrease t#peed
/ Loop Integral Time

v




Response Curve Description

Adjustment method

Speed loop bandwidth is low

Properly increase the Spee
Loop Gain or decrease the
Speed Loop Integral Time

I't is recommended to increas8peéebe ISpepdll o belptr a&ilan T
a |l arger speed | oop bandwi dt h.
Posiltooopn ( Position Control Mo de)

i Rel evantsipnarsapneeetde ;/Tpog@mnd Kv, Ti

T Position Kpop Gain (
Thposition | oop is controlled using a Proporti
Logain. This parameter determines the positio
Logain, the position | oop bahdwiddthswulbabeeid
performance wil|l be better. However, overshoot
occurred.

I't is recommended to set the Position Loop Gain

appropriate adjustments based on this.

Applicated Case
Appl i edmad roag 5t0Ohan mes the | oad moment of inertia.
Applfioerdy rotation speed.
Relevant Parameters

Parameter Setting Meaning When Enabled | Classification

Pn100.0 5 [Defaulf tsuitirt]geTunmg Mode asManual After restart Function

PnL02/Pn107 Speed Loop Gain Immediately Adjustment

Pn103Pn108 Speed Loop Integral Time Immediately Adjustment

Pn104/Pn109 Position Loop Gain Immediately Adjustment

PNL05/Pn110 Torgue Command Filter Time Immediately Adjustment

Pn106 Load Inertia Percentage Immediately Adjustment

NOTH he settings of Pnl107 to Pnl110 are taken effect af

t



10.3 Tuning Tools

Ther e
Dri ve
using

Figure 167 B 1 o c k

i§uanndgufool and
will execute the
a tuning tool

di agram in usi

aTMamunagl

ng a tuning t

ool

‘ Load Inertia Percentage

Wwbhemisnug i hago la
p o sFiitgiua7e hraedfse rt ehrec ebs ogeekn edri ¢

Reference

Intemal adjustment

4—
Cenerator —
/ Motor
- Speed loop Torque 100D el et
Positon
reference
'/ Position I Speed '/ Current
>—]
Drive Encoder
The reference generator plans an appropriate posi
parameter.
A Since the |limit function is wunavail
that the movable parts have suffici

WARNINI




10.3.2 Auto -Tuning Tool

Function Description

Wi th t-WManBAuogohleo orleef erence generator can plan the
reference as inputs to the position | oop.

There are two operation patterns (POS0O and POS1),
Fi gu#sehaa@s exampl es poefe dpotsiinmtiinogn di agram in PJOG op:!

Figure 108 P o s i-stpiecend ti mi ng di agr am

bosi A ﬂStopTime k
osition - T -

Rotations

i ﬂStopTime %
: >

Speed 4 ]
Maximum Speed
>
The Drive wild/l operator the Motor repeatedly acco
patterns until the tuning is completed. You can s

for reversing the Motwfr,ts® dparnratihem ei mrtehd opurog
i AFi guPe 10

Figure 1090per ati on -Bynius@g nJo &Alut o

Round trip in Round trip in
positive direction negative direction
Speed Speed
A - A -
» »
Move ment in Move ment in

Positive direction negative direction

SpeedT SpeedT
You s htahlel Rsoettati ons (Pnl64 and Pnl1l68) and Max Spe

the Rotations is set too small or the Max Speed i
cannot be reached. | n t hhies Reoatsaet,i oints iosr ndeeccersesaasrey

\4

Us e t hTeu nAiuntg T ono IF ingyau +1sdh d W0



Figure 1610Au tTaani ng

Tool fl owchart

Set parameters  for
reference generator

Check and confirm the

safety of the motion

Use the Auto -Tuning Tool

Success

Result of execution

Faulure

Load Inertia
Percentage

Execute again Yes
Yes No
Write
parameters
The following parameters are atuamimagdittadll y
Parameter Adjustment method Write into
Speed Loop Gain Auto-tuning Pn102
Speed Loop Integral Time Auto-tuning Pn103
Position Loop Gain Auto-tuning Pn104
Torque Command Filter Time | Auto-tuning Pn105

A The

Tool
A You

parameters

CAUTIO!} choose to save,
Tunifrughct i on

cannot be changendi &

have to choose whet her to save
parameters wilMarmbe

Applicated Case
Appl ied for
Appl ied for

revolutio

ns

the high rigidity (up to 20 ti
the low rigidity (up to 10 ti
The number of

is more than 1

adj ust
mes | «
mes | o0

rotati



Relevant Parameters

Parameter | Setting Description When Enabled | Classification
Pn106 Load Inertia Percentage Immediately Adjustment
Pnl64 Turns for PJOGO Immediately Adjustment
Pn165 Max Speed for PJOGO Immediately Adjustment
Pn167 StopTime for PJOGO Immediately Adjustment
Pn168 Turns for PJOG1 Immediately Adjustment
Pn1® Max Speed for PJOG1 Immediately Adjustment
P71 Stop Time for PJOG1 Immediately Adjustment

Application Restrictions

You can use the automatic vibrattwmi rsg ptpogels.si on
The following functions or appiTuoanigodisohre not
Gain switch is disabl ed.

Model Following Control Function is disabled.
Notch Filter is disabl ed.

Vi bration Suppression is disabled.

Load Oscillation Suppression is disabl ed.
A The Awnong Tool i s-cdmaswai Il omlpe ciom tfr
CAUTIOr

Operation Procedure: Use the Panel Operator of theDrive

The

Step 2 Presq z ]

Step3 Press [ g]

foll owi ng ar e -ttuhnei nsgt etposolt.o use the Auto

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

select the function

key or [¢&] key to

key, and Panel Operator

Lit forthatthea daptive
notch filter is enabled

numb

f

c

di spl ays as bel



Step 4 Press V] key to execute this operation, and Panel Operator display as below.

Litfor that thelast 3 digits
are position loop gain

Lit for that the a  utomatic
vibration suppression  is enabled

Litfor that thelast 3 digits

are speed loop gain .

Thelast 3 digits are
the gainvalue .

Step 5 When ths operationhas been completed, Panel Operator will display the result of execution.

Succeed ed

Step6 Pres§ §] key to
- -E-nd

return

Failure

t

(0]

t

he

di spl ay

of

t

he

FnO17.



10.4 Feedback Speed Selection
The speed feedback from the encoder is the calcul
encoder and differentiate ti me.
There is a speed observer inside the Drive for de
speed can be used for host controller monitoring
I n the case of | ow speed or | owdemeoderd frresal u@it
introduces | arge noise. You can set Pnl1l62=1 to us
I n adyotwtioan increase the setting of Pnl1l61 for ma
speed, but overshooting wil!/l be |ikely to occur
Parameter | Setting Meaning When Enabled | Classification
Pn161 Load Torque Observer Gain Immediately Adjustment
0 [Default] Use encoder speed as the feedbag
speed.
Pnl62 After restart Function
1 Use observed speed as the feedbd
speed.
l you keep the default sepabagfoft@mhk6doRisgehmiamalh e L

frequency nb ayhalus schaasléel,

set Encoder Speed Filter Ti

thegsmrer vo

Il ncrease t he, steid ifnigl todr iPmeggn3bftfleetemwdé dde b ef ded h ®¢
smoot h, but tthhee sppheaesde fleaegd boaflciaamh s eadlus @

Parameter | Setting | Meaning When Enabled Classification

Pn135 Encoder Speed Filter Time Immediately Adjustment




10.5 Vibration Suppression

10.5.1 Notch Filter

The notch filter is used to eliminate vibration ¢
There are three notch filters in the DrRkiveutr @ hbG e
lshows the block diagram of wusing the notch filt:
Figure 1011Bl ock di agram of using the notch filters
Position Motor
Position Speed Current
Encoder
Figu#le hie® t he relevant parameters for the notch f
signal t the notch frequency, if you set a prope
or Pn188) and width (nl83naPni®&6tbore Polgaak, reherHy
Figure 1012Di agr am of notch filter parameters

Notch c enter frequency

%Width ﬁ

Depth

) t

E v

2

g

&

g

o
Parameter | Setting Meaning When Enabled | 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 NotchFilter 2 Immediately Adjustment
Pn186 Width of Notch Filter 2 Immediately Adjustment
Pn187 Frequency of Notch Filter 3 Immediately Adjustment















































































