Panasonic

Operating Instructions (Overall)

AC Servo Motor & Driver
MINAS A6 series

Panasonic

* This product image is 100 W 200 V type of A6 series.

@ Thank you for purchasing this Panasonic product.

@ Before operating this product, please read the instructions carefully, and save this manual for future use.
® Read the the Safety Operating Instructions before using the products (P.6 to 9).

@This product is for industrial equipment. Don’t use this product at general household.




Thank you for purchasing Digital AC Servo Motor & Driver, MINAS A6 series. This
instruction manual contains information necessary to correctly and safely use the MINAS
A6 series motor and driver. By reading this instruction manual, you will learn how to
identify the model of the motor and driver that will be best suitable your application, how
to wire and set up them, how to set parameters, and how to locate possible cause of
symptom and to take corrective action.

This is the original instruction.

1) Any part or whole of this document shall not be reproduced without written permis-
sion from us.
2) Contents of this document are subject to change without notice.
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1. Before Using the Products

Check of the Driver Model ... Installation

N

Describes how to identify and select the desired product and components, how to
read the specifications, and how to install the equipment.
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2. Preparation

Operating requirements and procedure

w

Shows the timing chart and the list of parameters, and describes how to make
wiring and to use the front panel.
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3. Connection
Wiring ... /O settings

Shows block diagrams for each control mode and connection diagrams to the host
controllor, 1/0 settings.

4. Setup

Describes parameters ... JOG running

Shows describes parameters and procedure of test operation.

5. Adjustment

Gain adjustment ... Auto tuning

Describes various adjusting method including auto tuning and manual gain tuning.
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6. When in Trouble

Read this section when you encounter trouble or error.
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1. Supplement

Contains S-T characteristic diagram, dimensional outline drawing, supplemental
description on communications and operation.
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Safety P reca ut i ons (Please observe safety precautions fuIIy.J

The following explanations are for things that must be observed in order to prevent harm to
people and damage to property.

*Misuses that could result in harm or damage are shown as follows, classified according to the
degree of potential harm or damage.

& Danger Indicates great possibility of death or serious injury.

A Caution Indicates the possibility of injury or property damage.

*The following indications show things that must be observed.

® Indicates something that must not be done.
0 Indicates something that must be done.

/\ Danger

Do not subject the Product to water, corrosive or
flammable gases, and combustibles.

Do not place combustibles near by the motor,

driverd regenerative resistor and dynamic brake
resister..

Failure to observe this instruc-
tion could result in fire, electrical
shocks, damages and break-
downs.

Failure to observe this instruc-
tion could result in electrical
shock, injury or fire.

Failure to observe this instruc-

\ . tion could result in electrical
Don't use cables soaked in water or oil.

shocks, damages and break-
downs.
The installation area should be away from heat

Don't use the motor in a place subject to exces-
sive vibration or shock.

generating objects such as a heater and a large Failure to observe this instruc-
wire wound resistor. tion could result in fire and
Never connect the motor directly to the commer- | breakdowns.

cial power supply.

Failure to observe this instruc-
tion could result in electrical
shock, injury or fire.

Failure to observe this instruc-
Do not put your hands in the servo driver. tion could result in burn and
electrical shocks.

Don't attempt to carry out wiring or manual opera-
tion with wet hand.




In the case of the motor with shaft end keyway, do
not touch the keyway with bare hands.

Do not touch the rotating portion of the motor
while it is running.

Failure to observe this instruction could result in
damages and breakdowns.

Failure to observe this instruc-
tion could result in personal

injury.

Do not touch the motor, servo driver, heat sink,
regenerative resistor and dynamic brake resister,
since they become very hot.

Failure to observe this instruc-
tion could result in burns.

Do not drive the motor with external power.

Failure to observe this instruc-
tion could result in fire.

Do not subject the cables to excessive force,
heavy object, or pinching force, nor damage the
cables.

Failure to observe this instruc-
tion could result in electrical
shocks, damages and break-
downs.

Installation area should be free from excessive
dust, and from splashing water and oil.

Failure to heed this precaution
will result in electric shock, per-
sonal injury, fire, malfunction or
damage.

Mount the motor, driver and peripheral equip-
ments on incombustible material such as metal.

Installation on a flammable ma-
terial may cause fire.

Wiring has to be carried out by the qualified and
authorized specialist.

Allowing a person with no ex-
pertise to carry out wiring will
result in electrical shocks.

Correctly run and arrange wiring.

Incorrect wiring will result in
short circuit, electric shock, per-
sonal injury, etc.

After correctly connecting cables, insulate the live
parts with insulator.

Incorrect wiring will result short
circuit, electric shock, fire or
malfunction.

Ground the earth terminal of the motor and driver
without fail.

Floating ground circuit will
cause electric shock.

Install and mount the Product and machinery
securely to prevent any possible fire or accidents
incurred by earthquake.

Install an emergency stop circuit externally so that
you can stop the operation and shut off the power
immediately.

Failure to heed this requirement
will result in electric shock, per-
sonal injury, fire, malfunction or
damage.

Install an overcurrent protection, earth leakage
breaker, over-temperature protection and emer-
gency stop apparatus without fail.

Check and confirm the safety of the operation
after the earthquake.

Failure to heed these require-
ments will result in electric
shock, personal injury or fire.

Before transporting, wiring and inspecting the
driver, turn off power and wait for a time longer
than that specified on the name plate on the side
panel of the product; and make sure that there is
no risk of electrical shock.

Energized circuit will cause
electric shock.
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Safety P reca ut i ons [Please observe safety precautions fuIIy.J

/\ Caution

Do not hold the motor cable or motor shaft during
the transportation.

Failure to observe this instruc-
tion could result in injuries.

Don't drop or cause topple over of something dur-
ing transportation or installation.

Failure to observe this instruc-
tion could result in injuries and
breakdowns.

Do not step on the Product nor place the heavy
object on them.

Failure to observe this instruc-
tion could result in electrical
shocks, injuries, breakdowns
and damages.

Don’t place any obstacle object around the motor
and peripheral, which blocks air passage.

Temperature rise will cause
burn injury or fire.

Don't use the equipment under direct sunshine.

Failure to heed these instruc-
tions will cause personal injury
or fire.

Do not block the heat dissipating holes or put the
foreign particles into them.

Failure to observe this instruc-
tion could result in electrical
shocks and fire.

Do not give strong impact shock to the Product.

Failure to observe this instruc-
tion could result in breakdowns.

Do not give strong impact shock to the motor
shaft.

Failure to observe this instruc-
tion could result in a failure of
the detector etc.

Do not turn on and off the main power of the driv-
er repeatedly.

Never run or stop the motor with the electro-mag-
netic contactor installed in the main power side.

Failure to observe this instruc-
tion could result in breakdowns.

Do not make an extreme gain adjustment or
change of the drive.

Do not keep the machine running/operating unsta-
bly.

Failure to observe this instruc-
tion could result in injuries.

Do not use the built-in brake as a "Braking" to
stop the moving load.

Failure to observe this instruc-
tion could result in injuries and
breakdowns.

Do not approach to the machine since it may sud-
denly restart after the power resumption.

Design the machine to secure the safety for the
operator even at a sudden restart.

Failure to observe this instruc-
tion could result in injuries.

Never attempt to perform modification, dismantle
or repair.

Failure to heed this instruction
will result in fire, electric shock,
personal injury or malfunction.




Make an appropriate mounting of the Product
matching to its wight and output rating.

Observe the specified mounting method and di-
rection.

Failure to heed these require-
ments will result in personal
injury or malfunction.

Use the eye bolt of the motor for transportation of
the motor only, and never use this for transporta-
tion of the machine.

Using it for transportation of the
machine will cause personal
injury or malfunction.

Adjust the motor and driver ambient environmen-
tal condition to match the motor operating tem-
perature and humidity.

Create the specified clearance between the driver
and the control panel inner surface or other de-
vices.

Failure to heed these require-
ments will result in personal
injury or malfunction.

Observe the specified voltage.

Operation from a voltage out-
side the rated voltage will cause
electric shock, personal injury
or fire.

Connect the brake control relay to the relay which
is to shut off at emergency stop in series.

Missing of one of these devices
will result in personal injury or
malfunction.

Provide protection device against idling of electro-
magnetic brake or gear head, or grease leakage
from gear head.

No protection will cause per-
sonal injury, damage, pollution
or fire.

Use the motor and the driver in the specified com-
bination.

Not using the motor and the
driver in the specified combina-
tion will result in fire.

Test-run the securely fixed motor without loading
to verify normal operation, and then connect it to
the mechanical system.

Operation using a wrong model
or wrong wiring connection will
result in personal injury.

When any error occurs, remove the cause and
release the error after securing the safety, then
restart.

Not removing the cause of the
error will result in personal in-

jury.

If the driver fails, shut off the power on the power
supply side of the driver.

Allowing a large current to con-
tinue to pass will result in fire.

Always keep power disconnected when the power
is not necessary for a long time.

Improper operation will cause
personal injury.

When you dispose the batteries, observe any applicable regulations or laws after

insulating them with tape.

This Product shall be treated as Industrial Waste when you dispose.
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Conformance to international standards

C€ e\ us °“s

LISTED

(A6 series SF type) (A6 series SE, SG type)

Conformed Standards

Driver Motor
EN55011
EMC EN61000-6-2 _
Directives EN61000-6-4
EN61800-3
Low-Voltage | EN61800-5-1 EN60034-1
EC Direc- | Directives | EN50178 EN60034-5
tives ISO13849-1(PL e)(Cat.3)
Machine ) e)(Cat.
oo | EN61508(SIL 3
Wectives 1 EN62061(SILCL 3) ~
. ENG61800-5-2(SIL 3)
F“f”Ct'cj?a' IEC61326-3-1
safety IEC60204-1
UL1004-1, UL1004-6
UL Standards UL508C (E164620 ’
( ) (E327868)
CSA Standards C22.2 No.14 C22.2 No.100-04
Radio Waves Act KN11
(South Korea) (KC) *2 KN61000-4-2, 3, 4, 5, 6, 8, 11
IEC : International Electrotechnical Commission Pursuant to the directive 2004/108/EC, article 9(2)
EN : Europaischen Normen Panasonic Testing Centre
EMC : Electromagnetic Compatibility Panasonic Service Europe, a division of
UL : Underwriters Laboratories Panasonic Marketing Europe GmbH
CSA : Canadian Standards Association Winsbergring 15, 22525 Hamburg, F.R. Germany

¢ When export this product, follow statutory provisions of the destination country.

*1 A6 series SE type and SG type don’t correspond to the functional safety standards.
*2 Information related to the Radio Waves Act (South Korea)
This servo driver is a Class A commercial electromagnetic radio wave generator not
designed for home use. The user and distributor should be aware of this fact.
A 717) (B 58 BETA7IAA)
o] 7171 AF-&A &) AT G771 24 Bzt
Ee AR o] A& F3A17] uiEe, 719 9
A QoA AHg3He Ag FH oz

( YAA71% : Servo Driver )

This product is not an object of China Compulsory Certification (CCC). |

For details on compatibility with international standard, refer to P.2-2 Conformance to
international standards.
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Maintenance and Inspections

Routine maintenance and inspection of the driver and motor are essential for the
proper and safe operation.

Notes on Maintenance and Inspection

1) Turn on and turn off should be done by operators or inspectors themselves. When es-
tablishing a system using safety functions, completely understand the applicable safety
standards and the operating instruction manual or technical documents for the product.

2) Internal circuit of the driver is kept charged with high voltage for a while even after
power-off. Turn off the power and allow 15 minutes or longer after LED display of the
front panel has gone off, before performing maintenance and inspection.

3) Disconnect all of the connection to the driver when performing megger test (Insulation
resistance measurement) to the driver, otherwise it could result in breakdown of the
driver.

4) Do not use benzine, thinner, alcohol, acidic cleaner and alkaline cleaner because they
can discolor or damage the exterior case.

Inspection Iltems and Cycles

General and normal running condition

Ambient conditions : 30 °C (annual average), load factor of 80 % or

lower, operating hours of 20 hours or less per day.

Perform the daily and periodical inspection as per the items below.

Type Cycles Items to be inspected

* Ambient temperature, humidity, speck, dust or foreign object
* Abnormal vibration and noise
* Main circuit voltage
e Odor
Daily Daily e Lint or other particles at air holes
inspection * Cleanness at front portion of the driver and connector
* Damage of the cables
* Loose connection or misalignment between the motor and
machine or equipment
* Pinching of foreign object at the load

* Loose tightening

e Trace of overheat

* Damage to the terminal block

* Loose fasteners on terminal block

Motor
with Gear Annual
Reducer

Inspection cycle may change when the running conditions of the above change.
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Maintenance and Inspections

Guideline for Parts Replacement

Use the table below for a reference. Parts replacement cycle varies depending on the ac-
tual operating conditions. Defective parts should be replaced or repaired when any error
have occurred.

Disassembling for inspection and repair should be
carried out only by authorized dealers or service
Prohibited company.
Product Component DLENCETC AL Note
cycles (hour)
Smoothing condenser Approx. 5 years
. 2 to 3 years
Cooling fan
"9 (10000 to 30000 hours)
Aluminum electrolytic ApDrox. 5 vears
capacitor (on PCB) pprox. >y
Driver :
Rush current gpprox&moooo tln‘:.es
preventive relay (depending on working | These hours or cycles are
condition) reference.
Rush current Approx: 20000 tlmgs When you experlen.ce any.
. . (depending on working error, replacement is required
preventive resistor " .
condition) even before this standard
3to0 5 years replacement cycle.
Bearing
(20000 to 30000 hours)
Oil seal 5000 hours
Motor 3to 5 years
Encoder
(20000 to 30000 hours)
Battery Life time of battery read
for absolute encoder P7-14 please.

Related page =<3 < P.7-148“Warranty”
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1 Before using | 1- INtroduction
the Products | Outline

MINAS A6 series AC Servo Motor & Drivers are the brand new servo system that
fulfills all requirements from various types of machines such as high-speed, high-
precision, high performance and easy setup and adjustment.

Accomplishing an overwhelming performance improvement over traditional A5
series, it comes standard equipped with the feature of 2DOF(Two-degree-of-
freedom) control scheme which became popular in A5I series. Also by further
possible easy setup and adjustment, anyone can feel the high-performance of
this new product.

Newly designed products have wide range of outputs from 50 W to 5.0 kW,
equipped with high-resolution 23-bit Absolute encoder; it makes possible more
accurate positioning and mechanical drive.

In addition, the “FIT gain” function of PANATERM which was available only at
A5I series will become available in all models of A6 series. Moreover, auto-
adjustment function makes possible high-speed and high-precision adjustment
more easily and in a signiticantly reduced short period of time.

Besides, we have ensured the compatibility betweetn A5 series and A6 series.
Four control modes (Position, Speed, Torque and Full-closed) used in A5 series
will be continuously equipped in A6 series and parameter specificatioins will be
compatible as well. Furthermore, we have improved damping control, added
extra one frequency selectable notch filter, and made it possible to control two
damping filters during 2DOF.

By simply replacing conventional model to A6 series you can expect improved
performance of your equipment.

These products assure higher stablility at low-stiffness machines and high-pre-
cision and high-speed operation at high-stiffness machines. These products can
correspond to wide range of machines.

This manual is written as a guide for you so that can fully correctly make use of
all functions and advantages of New MINAS A6 series.

Yet, we have prepared standard type ,communication type and multi-function
type of MINAS A6 series.This manual has been guiding based on featuers of
multi-function type model. Please be aware that some specified features of the
multi-function type might not be available in the standard type.

When incremental data want to be used with traditional A5 series, you can use
A6 series 23-bit Absolute encoder(multi-turn data is not be used).




Outline

l 1. Introduction

The standard type, communication type and multi-function type with the following
different specifications.

"Panasonic
& 888828

Panasonic

886868
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Standard Type Communication Type Multi-function Type
(SE) (SG) (SF)
Function Standard Type | Communication Type | Multi-function Type
USB communication O O O —
Absolute system O O
RS232/485 communication O O
Modbus communicationt O O
] By Modbus communication O O

Block Operation™ - -

By input signal O O O
Safety function O
Command pulse input O O O
Analog voltage input O L
Feedback scale connect O

Connector Standard Type | Communication Type | Multi-function Type
X1: USB connector O O O
X2: Serial communication connector O O
X3: Safety function connector O
X4: 1/0 connector O O O
X5: Feedback scale connector O -
X6: Encoder connector O O O

The function and connection in this book to enable / disable the following is supplemented by the table.
Example can be used only in the multi-function type. SE: Standard type
O  SG: Communication type
SF: Multi-function type

*1The RS232 communication and RS485 communication is the “MINAS standard protacol”. The detial of “Modbus
communication”, “Block operation” refer to technical reference of Modbus communication and Block operation
Specification witch can download from HP.

1 Before Using | 1- INtroduction
the Products | On Opening the Product Package

* Make sure that the model is what you have ordered.
* Check if the product is damaged or not during transportation.
* Check if the Safety Operating Instructions are included or not. —
* Check if the power connector, motor connectors, connector for external regenerative resistor
connection (E-frame) and safety by-pass plug are included or not.
(Neither the power connector nor motor connector are included to F-frame.)
(Neither the plug of XC connentor is not in cluded to C-frame and D-frame.)
(Safety bypass plug is not supplied with for standard type and communication type, because they do not
use this plug.)

Contact to a dealer if you find any failures.




1 Before Using 2 Drlver
the Products | Check of the Model

Contents of Name Plate

Model number . Ac sErvO DRIVER[ | Serial Number
Panasonic e.g):P15100001N
Moderno. MADLT15SF
Input/output voltage Serial No. P15100001N Lot number
Number of phase.. it 20y 0 Month of producti
umber of p aseLj:,hLaéE jons ) 58" onth of production
Rated input/output currentfjsgér 50/60 Hz (1)655)3\'/0 Hz Year of production
|nput/0utput frequency Panasonic Corporation 20151001 Made in China (LOWGI’ 2 dlgItS of AD year)
L
Ralt_ed ?utput of — Manufacture date
applicable motor e.g.) : 20151001
Manufacture year Manufacture date

Manufacture month

MADLT155 P x*

10~12

Frame-size symbol

Symbol |  Frame Series — Special specifications
MAD | A-frame Symbol |Series name (letters and numbers)
MBD | B-frame L | A6 series
MCD C-frame : S

— Driver specifications
MDD D-frame Safety function —— ificati
MED E-frame - by| e B Rotary specnflc-:athns
MFD | F-frame ymbol| Specitications Symbol| Specifications
N |No functional safety E Standard type
T [Safety torque off G | Communication type
F | Multi-function type

Max. current rating of amp

Symbol Max. current rating

0 6A

1 8A

2 12A

3 22 A

4 24 A

5 40 A Power supply Interface specifications
8 60 A Symbol|  Specifications Symbol| Specifications
i 1882 1 | Single phase, 100 V N |RTEX

B 120 A 3 | 3-phase, 200V S | Analog/Pulse

5 | Single/3-phase, 200 V

Related page -<3:| « P.1-19 “Check of the Combination of the Driver and the Motor”
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1 Before Using 2 Drlver
the Products | Parts Description

A to B-frame
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Charge lamp

Front panel .
Connector XA:
for main power connection
05JFAT-SAXGGKK-A (JST)
o Connector X1: USB connector
Main power L [OS Connector X2: for Serial bus
input terminals 'é %% .
Control power [ t;g m% Connector X3: Safety function connector
input terminals 0
P — Connector X4:
FParaIIeI 1/0 connector —
Terminals for external ﬁ g% Connector X5:
regenerative resistor B |O0© for feedback scale
. U )
Terminals for motor —E v %% connection
connection W oo
T
Connector XB:
for motor connection — Connector X6:

for encoder
connection

06JFAT-SAXGGKK-A(JST)

Safety by-pass prug

Screws for earth (x2)

C to D-frame

Charge lamp
Conne_ctor XA: L Panasonic oy t— Front panel
for main power connection =2 888888
05JFAT-SAXGGKK-A (JST) - ?@ﬁﬁ ren
Main power L1 dL N 1EE e Connector X1: USB connector
. . L2 L2|ff v | s e .
input terminals 03 sl | 122 Sei— Connector X2: for Serial bus
Control power — LI¢ HIE =2 '
input terminals SS - Connector X3: Safety function connector

J/ Connector X4: Parallel /0O connector

Terminals for external p
regenerative resistor RB

(Normally short-circuit —y Connector X5:
RB to B) M ’(for feedback scale
connection
Terminals for motor
connection +i— Connector X6:
for encoder
Connector XB: connection

for motor connection
0BJFAT-SAXGGKK-A (JST) Screws for earth (x2)

Safety by-pass prug

e Connector XA and XB are attached in A to D-frame driver.
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2. Driver
Parts Description

Chargelamp— 1 o | |

Connector XA:

for main power connection [ Panasonic <] Front panel
05JFAT-SAXGSA-L(JST) | B.B.E.B.E.EI.Jl
o
Main power B Connector X1: USB connector
input terminals L3 Connector X2: for Serial bus
Qontrol power L1C Connector X3: Safety function connector
input terminals L2C

— Terminals for external P
regenerative resistor
(Normally short-circuit .

Connector X4: Parallel I/O connector

Connector X5:

RB to B) U for feedback scale
connection
Terminals for motor 4
’7 connection W Connector X6:

for encoder
connection

Connector XB:
for motor connection
03JFAT-SAXGSA-L(JST)

Connector XC:
Connector for external
regenerative resistor
04JFAT-SAXGSA-L (JST)

Screws for earth
(x2)

* N is no connect.
Safety by-pass prug

Charge Iamp—|\ﬁ
‘ Details of terminal block ‘ - gases|]|  Front panel
Main power I[; |[]| mh Connector X1: USB connector
input terminals 13 ’ Connector X2: for Serial bus
Control power Y L1C Connector X3: Safety function connector
input terminals L2C _
. —p . Connector X4: Parallel /0 connector
fegenerative resistor. |8 :
(Ng Ui —B . = : Connector X5:
ormally short-circuit N = L

RB to B) () " SS=2 (= for feedback scale

-U & v SS5s “—L connection
Terminals for motor —V  [[@] v SS52 Connector X6:
connection Lw o [[@)] w SS88 for encoder

- Sl connection
* N is no connect. o @[] 7777
D[] |
LN o
Screws for earth (x2)
Safety by-pass prug

Terminal cover

e Connector XA, XB and XC are attached in E-frame driver.
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1 Before Using

2. Driver

the Products SpeCificationS (Multi-function type)

o
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in circui . +10 %
100 Main circuit Single phase, 100 V10120V 450, 50 Hz/60 Hz
o,
3 Control circuit Single phase, 100V to 120 V jg 0//: 50 Hz/60 Hz
S Ato , +10 %
B Main | D-frame Single/3-phase, 200V 10240V _45o, 50 Hz/60 Hz
é 200 V circuit Eto a0 +10 %
F-frame phase, 200 V10240V _450, 50 Hz/60 Hz
Control Ato ) +10 %
circuit | F-frame Single phase, 200 V10240V 450, 50 Hz/60 Hz
Withstand voltage Primary to earth:  withstand 1500 VAC, 1 min, (sensed current: 20 mA) [100 V/200 V]

Ambient temperature: 0°C to 55°C (free from freezing)

temperature Storage temperature: —20°C to 65°C (Max. temperature guarantee: 80 ‘C for 72 hours free from
_ condensation™)
Environment humidity Both operating and storage : 20 % to 85 %RH or less (free from condensation™)
Altitude Lower than 1000 m
Vibration 5.88 m/s? or less, 10 Hz to 60 Hz
Control method IGBT PWM Sinusoidal wave drive
Encoder feedback 23-bit (8388608 resolution) absolute encoder, 7-wire serial

Feedback scale feedback

A/B phase, initialization signal defferential input.
Manufacturers that support serial communication scale("?)

2 Increment type
g Absolute type
@ Input General purpose 10 inputs
8_ Control P The function of general-purpose input is selected by parameters.
g' signal i General purpose 6 outputs
s Y P The function of general-purpose input is selected by parameters.
@ g Analog Input 3 inputs (16-bit A/D : 1 input, 12-bit A/D : 2 inputs)

% signal Output 2 outputs (Analog monitor: 2 output)

o 9 P Output from I/F connector pin 42, pin 43.

3 2 inputs (Photocoupler input, Line receiver input)

% Input Photocoupler input is compatible with both line driver I/F and open collector I/F.

g, Pulse Line receiver input is compatible with line driver I/F.

= signal 4 outputs ( Line driver: 3 output, open collector: 1 output)

9 Output Feed out the encoder feedback pulse (A, B and Z-phase) or feedback scale pulse (EXA, EXB and
P EXZ-phase) in line driver. Z-phase and EXZ-phase pulse is also fed out in open collector.
2When Block motion and full-closed control is valid, pulse signal can not be output.
USB Connection with PC etc.
Communication RS232 1 : 1 communication to a host.
function RS485 1 : n communication to a host.
Modbus-RTU 1: 1 communication to a host(RS232 communication) or 1 : n communication to a host(RS485 communication).

Safety function

Used for functional safety.

Front panel

(1) 5 keys (2) LED (6-digit)

Regeneration

A, B-frame: No built-in regenerative resistor (external resistor only)
C to F-frame: Built-in regenerative resistor (external resistor is also enabled.)

Dynamic brake

A to F-frame: Built-in

Control mode

Switching among the following 7 mode is enabled,
(1) Position control (2) Velocity control (3) Toque control (4) Position/Velocity control
(5) Position/Torque control (6) Velocity/Torque control (7) Full-closed control

Auto tuning

The load inertia is identified in real time by the driving state of the motor operating according to the
command given by the controlling device and set up support software “PANATERM”.
The gain is set automatically in accordance with the rigidity setting.

Division of encoder feedback pulse

Set up of any value is enabled (encoder feedback pulses count is the max.).

Protective Hard error

Over-voltage, under-voltage, over-speed, over-load, over-heat, over-current and encoder error etc.

function Soft error

Excess position deviation, command pulse division error, EEPROM error etc.

uonoun
uowwo)

Traceability of alarm data

The alarm data history can be referred to.

Infinite rotation absolute
function

Available

Deterioration diagnosis
waring function

Available

(o {11 {[o) A *1 Air containing water vapor will become saturated with water vapor as the temperature falls,causing dew.

*2 Please refer to the latest macker in our HP.

Related page --3| « P.1-20 “Installation of Driver” e P.1-24 “Installation of Motor”
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2. Driver

Specifications (The Mutifuction type)

uonoun4

Control input

Deviation counter clear, command pulse input inhibition, command division/multiplication
switching, vibration suppression control switching, etc.

Control output

Positioning complete, etc.

Velocity command filter

Max. command Exclusive interface for Photocoupler and line driver: 500 kpulse/s
pulse frequency Exclusive interface for line receiver: 8 Mpulse/s
Input pulse signal Differential input. Selectable with parameter. ((1) Positive and Negative direction,
Pulse |format (2) A and B-phase, (3) Command and direction)
input %ﬁ,?ggr:}:\j Lﬁt?;{cation Process command pulse frequency x electronic gear ratio (1 :g gzz) as positional command
of command pulse) input. Use electronic gear ratio in the range 1/1000 times to 8000 times.
- Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
% Analog Lol I|m.|t Individual torque limit for both positive and negative direction is enabled.
S T command input . .
) Torque feed forward input | Analog voltage can be used as torque feed forward input.
= | Vibration suppression control | Maximum of 3 may be used simultaneously
e Model-type damping filter Maximum of 2 may be used simultaneously
'Sr;\éct)::r?gree-of-freedom control Available
fI_uonacc:i (\)/ra]\rlatlon suppression Available
Available [Condition] Block operation valid setting
Position compare output function | Return to origin completed state in increment mode (when block operation origin return
invalidation setting is set to invalid)
External scale position
information monitor function Available
under semi-closed control
Block operation Available™
. Internal command velocity selection 1, Internal command velocity selection 2, Internal
Control input . .
command velocity selection 3, speed zero clamp, etc.
Control output Speed arrival, etc.
. Speed command input can be provided by means of analog voltage.
Velocity command } . .
input Parameters are used for scale setting and command polarity. (6 VV/Rated rotational speed
Analog _ Default)
input Ic?r:?:]‘:\rl':gil;put Torque limit can be applied to each direction respectively.
Torque feed forward input | Analog voltage can be used as torque feed forward input.
cf Internal velocity command Switching the internal 8speed is enabled by command input.
8 . 0 to 10s/1000 r/min r/min Setting is possible for acceleration and deceleration respectively.
Z | Soft-start/down function . o -
° S shaped acceleration/deceleration is possible.
% Zero-speed clamp Internal velocity command can be clamped to 0 with speed zero clamp input.
]

Available

Two-degree-of-freedom control

system Available
Load variation suppression .
function Available
Position compare output .
- Unavailable
External scale position

information monitor function Available
under semi-closed control

Block operation Unavailable

(o111 (o) A *1 For details of block operation functions, please refer to Technical reference (Modbus communication and

Block operation Specification).




2. Driver

Specifications (The Mutifuction type)

uonoun4

|ou02 anblio |

Control input

Speed zero clamp, torque command sign input, etc.

Control output

Speed arrival, etc.

Analog | Torque command
input | input

Torque command input can be provided by means of analog voltage.
Parameters are used for scale setting and command polarity. (6 V/rated torque Default)

Speed limit function

Speed limit value with parameter t is enabled.

Two-degree-of-freedom control

o
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system Unavailable

Load variation suppression .

function Unavailable

Position compare output Ut

function

External scale position

information monitor function Available

under semi-closed control L
Block operation Unavailable

|0J3U0D PaSO|o-|IN4

Control input

Deviation counter clear, command pulse input inhibition, command division/multiplication
switching, vibration suppression control switching, etc.

Control output

Positioning complete, etc.

Max. command Exclusive interface for Photocoupler and line driver: 500 kpulse/s
pulse frequency Exclusive interface for line receiver: 8 Mpulse/s
Input pulse signal Differential input. Selectable with parameter. ((1) Positive and Negative direction, (2) A and
Pulse |format B-phase, (3) Command and direction)
input | Electronic gear
P (Division/MguItipIica- Process command pulse frequency x electronic gear ratio (1 :g 322) as positional command
gﬁ?sg{ command input. Use electronic gear ratio in the range 1/1000 times to 8000 times.
Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
Analog | Torque limit . L . . AT
input | command input Individual torque limit for both positive and negative direction is enabled.

Setup range of division/
multiplication of feedback
scale

1/40 times to 1280 times
The ratio of encoder pulse (numerator) to external scale pulse (denominator) can be set to 1 to 22
(numerator) to 1 to 223 (denominator), but should be set to a ratio within the range shown above.

Vibration suppression control

Maximum of 2 may be used simultaneously

Model damping filter Unavailable
Two-degree-of-freedom control .

system Available
Load variation suppression Unavailable

function

Position compare output
function

Available [Condition] Block operation valid setting
Return to origin completed state in case of increment mode (block operation return to origin
invalid setting set to invalid)

External scale position

information monitor function Unavailable
under semi-closed control
Block operation Available™

(o111 [o) B *1 For details of block operation functions, please refer to Technical reference (Modbus communication

and Block operation Specification).
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1 Before Using
the Products

2.

Driver

SpeCificationS (Communication type)

L 109
Main circuit Single phase, 100 V to 120 V :g; 50 Hz/60 Hz
100 V
. . . +10 %
_ Control circuit Single phase, 100V to 120 V 15 9 50 Hz/60 Hz
> - (]
el
c
- Ato . +10 %
-§ Main | D-frame Single/3-phase, 200 V to 240 V _15% 50 Hz/60 Hz
() circuit Eto +10 %
200V F-frame 3-phase, 200V to 240 V _159% 50 Hz/60 Hz
Control Ato . +10 %
circuit NEETETE Single phase, 200 V to 240 V _159% 50 Hz/60 Hz
Withstand voltage Primary to earth: withstand 1500 VAC, 1 min, (sensed current: 20 mA) [100 V/200 V]
Ambient temperature: 0°C to 55°C (free from freezing)
temperature Storage temperature: —20°C to 65°C (Max. temperature guarantee: 80 ‘C for 72
hours free from condensation™)
Environment humidity Both operating and storage : 20 % to 85 %RH or less (free from condensation)
Altitude Lower than 1000 m
Vibration 5.88 m/s? or less, 10 Hz to 60 Hz (No continuous use at resonance frequency)
o Control method IGBT PWM Sinusoidal wave drive
é. Encoder feedback 23-bit (8388608 resolution) absolute encoder, 7-wire serial
@ Inout General purpose 10 inputs
§ Control P The function of general-purpose input is selected by parameters.
g signal General purpose 6 outputs
= | D Output : ) .
] g The function of general-purpose input is selected by parameters.
@ @ | Analog Outout 2 outputs (Analog monitor: 2 output)
8 signal P Output from I/F connector pin 42, pin 43.
8 2 inputs (Photocoupler input, Line receiver input)
% Input Photocoupler input is compatible with both line driver I/F and open collector I/F.
g- Pulse Line receiver input is compatible with line driver I/F.
signal 4 outputs ( Line driver: 3 output, open collector: 1 output)
Output Feed out the encoder feedback pulse (A, B and Z-phase) in line driver. Z-phase is
also fed out in open collector.
USB Connection with PC etc.
- RS232 1: 1 communication to a host.
Communication
function RS485 1 : n communication to a host.
) 1: 1 communication to a host(RS232 communication) or 1 : n communication to a host(RS485
bilplas ST communication).
Front panel (1) 5 keys (2) LED (6-digit)
R . A, B-frame: No built-in regenerative resistor (external resistor only)
egeneration

C to F-frame: Built-in regenerative resistor (external resistor is also enabled.)

Dynamic brake

A to F-frame: Built-in

Control mode

(1) Position control (2) Internal velocity control (3) Position/ Internal velocity control

Auto tuning

The load inertia is identified in real time by the driving state of the motor operating
according to the command given by the controlling device and set up support
software “PANATERM”.

The gain is set automatically in accordance with the rigidity setting.

uonung
uowwon

pulse

Division of encoder feedback

Set up of any value is enabled (encoder pulses count is the max.).

*1 Air containing water vapor will become saturated with water vapor as the temperature falls,

causing dew.

Related page -] * P.1-20 “Installation of Driver” e P.1-24 “Installation of Motor”



2. Driver

Specifications (The Communication type)

uonuny

Over-voltage, under-voltage, over-speed, over-load,
. Hard error
Protective over-heat, over-current and encoder error etc.
o mEE Soft error Excess position deviation, command pulse division error, EEPROM error etc.
o
g Traceability of alarm data The alarm data history can be referred to.
o
=}
Infinite rotation absolute function Available
Deterioration diagnosis waring function | Available
. Deviation counter clear, command pulse input inhibition, command division/
Control input R L L b o
multiplication switching, vibration suppression control switching, etc.
Control output Positioning complete, etc.
Max. command Exclusive interface for Photocoupler and line driver: 500 kpulse/s
pulse frequency Exclusive interface for line receiver: 8 Mpulse/s
Inbut pulse signal Differential input
fofmaf 9 ((1) Positive and Negative direction, (2) A and B-phase, (3) Command and
Pulse direction)
input ; 1 to 2%
S EI(_ec_tr_omc gear Process command pulse frequency x electronic gear ratio (1 tg 230) as positional
? (Division/ . ) S :
Z Multiplicati command input. Use electronic gear ratio in the range 1/1000 times to 8000
3 ultiplication of i
2 command pulse) times.
o
3
g_’ Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
Vibration suppression control Maximum of 3 may be used simultaneously
Model-type damping filter Maximum of 2 may be used simultaneously
Two-degree-of-freedom control system | Available
Load variation suppression function | Available
Available [Condition] Block operation valid setting
Position compare output function Return to origin completed state in increment mode (when block operation origin
return invalidation setting is set to invalid)
External scale position
information monitor function Unavailable
under semi-closed control
Block operation Available™
Control input (1) Selection of internal velocity setup (2) Speed zero clamp, etc.
Control output Speed arrival, etc.
Internal velocity command Switching the internal 8speed is enabled by command input.
5 | soft-start/down function Individual setup of acceleration and deceleration is enabled, with 0 s/1000 r/min
@ to 10 s/1000 r/min. Sigmoid acceleration/deceleration is also enabled.
>
L
s Zero-speed clamp 0-clamp of internal velocity command with speed zero clamp input is enabled.
o
% Two-degree-of-freedom control system | Available
Q
g Load variation suppression function | Available
e Available [Condition] Block operation valid setting
Position compare output function Return to origin completed state in increment mode (when block operation origin
return invalidation setting is set to invalid)
External scale position
information monitor function Unavailable
under semi-closed control
Block operation Available™

(of:111ile) x4 *1 For details of block operation functions, please refer to Technical reference (Modbus communication and
Block operation Specification).
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2.

Driver

1 Before Using

the Products SpeCificationS (Standard type)

C 10 9
Main circuit Single phase, 100V to 120 V :g; 50 Hz/60 Hz
100 V
. . . +10 %
_ Control circuit Single phase, 100V to 120 V 15 % 50 Hz/60 Hz
> - (]
o
c
=4 A to ) +10 %
-§ Main | D-frame Single/3-phase, 200 V to 240 V _15% 50 Hz/60 Hz
@ circuit E to +10 %
200V F-frame 3-phase, 200V to 240 V _159% 50 Hz/60 Hz
Control Ato . +10 %
circuit | F-frame Single phase, 200 V to 240 V _159% 50 Hz/60 Hz

Withstand voltage

Primary to earth: withstand 1500 VAC, 1 min, (sensed current: 20 mA) [100 V/200 V]

Ambient temperature: 0°C to 55°C (free from freezing)

temperature Storage temperature: —20°C to 65°C (Max. temperature guarantee: 80 ‘C for 72
hours free from condensation™)
Environment humidity Both operating and storage : 20 % to 85 %RH or less (free from condensation)
Altitude Lower than 1000 m
- Vibration 5.88 m/s? or less, 10 Hz to 60 Hz (No continuous use at resonance frequency)
é, Control method IGBT PWM Sinusoidal wave drive
9 | Encoder feedback 23-bit (8388608 resolution) absolute encoder, 7-wire serial
8 General purpose 10 inputs
= Input Th ; . .
8 . e function of general-purpose input is selected by parameters.
o Control signal
S Outout General purpose 6 outputs
@ 3 P The function of general-purpose input is selected by parameters.
g . 2 outputs (Analog monitor: 2 output)
% Analog signal S Output from I/F connector pin 42, pin 43.
2 2 inputs (Photocoupler input, Line receiver input)
§ Input Photocoupler input is compatible with both line driver I/F and open collector I/F.
o Line receiver input is compatible with line driver I/F.
§ | Pulse signal 4 outputs ( Line driver: 3 output, open collector: 1 output)
Output Feed out the encoder feedback pulse (A, B and Z-phase) or feedback scale pulse
P (EXA, EXB and EXZ-phase) in line driver. Z-phase and EXZ-phase pulse is also fed
out in open collector.
fCommunlcatlon uUSB Connection with PC etc.
unction
Front panel (1) 5 keys (2) LED (6-digit)
. A, B-frame: No built-in regenerative resistor (external resistor only)
Regeneration

C to F-frame: Built-in regenerative resistor (external resistor is also enabled.)

Dynamic brake

A to F-frame: Built-in

Control mode

(1) Position control (2) Internal velocity control (3) Position/ Internal velocity control

Auto tuning

The load inertia is identified in real time by the driving state of the motor operating
according to the command given by the controlling device and set up support
software “PANATERM”.

The gain is set automatically in accordance with the rigidity setting.

uonung
uowwon

Division of encoder feedback
pulse

Set up of any value is enabled (encoder pulses count is the max.).

*1 Air containing water vapor will become saturated with water vapor as the temperature falls,

causing dew.

Related page -<3| o P.1-20 “Installation of Driver” ¢ P.1-24 “Installation of Motor”



2. Driver
Specifications (The Standard type)

uonoung

Hard error Over-voltage, under-voltage, over-speed, over-load,
Protective over-heat, over-current and encoder error etc.
function
o Soft error Excess position deviation, command pulse division error, EEPROM error etc.
e}
3
3 | Traceability of alarm data The alarm data history can be referred to.
o
S
Infinite rotation absolute function Available
Deterioration diagnosis waring function | Available
. Deviation counter clear, command pulse input inhibition, command division/
Control input L . P : o
multiplication switching, vibration suppression control switching, etc.
Control output Positioning complete, etc.
Max. command Exclusive interface for Photocoupler and line driver: 500 kpulse/s
pulse frequency Exclusive interface for line receiver: 8 Mpulse/s
Inout pulse signal Differential input
fo‘r)ma[t) 9 ((1) Positive and Negative direction, (2) A and B-phase, (3) Command and
Pulse direction)
input 1 to 2%
3 Electronic gear Process command pulse frequency x electronic gear ratio (71 to 230) as positional
2 (Division/Multiplication | command input. Use electronic gear ratio in the range 1/1000 times to 8000
8 of command pulse) times.
Q
o
% Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
[ Vibration suppression control Maximum of 3 may be used simultaneously
Model-type damping filter Maximum of 2 may be used simultaneously
Two-degree-of-freedom control system | Available
Load variation suppression function | Available
Available [Condition] Block operation valid setting
Position compare output function Return to origin completed state in increment mode (when block operation origin
return invalidation setting is set to invalid)
External scale position
information monitor function Unavailable
under semi-closed control
Block operation Available™
Control input (1) Selection of internal velocity setup (2) Speed zero clamp, etc.
Control output Speed arrival, etc.
Internal velocity command Switching the internal 8speed is enabled by command input.
S | soft-start/down function Individual setup of acceleration and deceleration is enabled, with 0 /1000 r/min
@ to 10 s/1000 r/min. Sigmoid acceleration/deceleration is also enabled.
>
L
s Zero-speed clamp 0-clamp of internal velocity command with speed zero clamp input is enabled.
o
é’.- Two-degree-of-freedom control system | Available
Q
% Load variation suppression function | Available
S

Position compare output function

Available [Condition] Block operation valid setting
Return to origin completed state in increment mode (when block operation origin
return invalidation setting is set to invalid)

External scale position

information monitor function Unavailable
under semi-closed control
Block operation Available™

(o1 [o)s M *1 For details of block operation functions, please refer to Technical reference (Modbus communication
and Block operation Specification).
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1 Before Using
the Products

2. Driver

Block Diagram

A, B-frame (100 V/200 V)

L

L

Gate drive

Fuse ANAK N N
L1
2 O r
L3
Fuse Votage NN DN —L/i
tecti o—e
letection _T
Fuse L
Lic
4& Z#Z DC/DCW
e O
I_ Internal
I
o o voltage
8 O
N O T
L
Front panel
i BE8E8E
e | )
Vs <AV
e
X1 i
H
usB
X2}
Serial [l<
X3 4
X4 i
Alarm signal < Control curcuit
Pulse train
Analog velocity
Control input |:>
Control output <:|
Pusle output <

urrent
detection

processing

Encoder signal _[

l—

Feedback scale
signal processing

v
M

w
RE

X6

X5

C, D-frame (100 V/200 V)

VNN N

11 O———
2 O

B O———=

loltage
detection

--|.-.Resister

#

DC/DC

Internal

voltage

—

Feedback scale unit

Gate drive

Front panel

Panasonic
gEBEAE
ooooD

Safety function

xa i

Alarm signal <

Pulse train

Analog velocity

Control input

Control output

gl

Pusle output <

Control curcuit

Current
detection

[Encoder signal
processing

_[

l—

Feedback scale
signal processing

I_I_|

X6

X5

Feedback scale unit




2. Driver

Block Diagram

E-frame (200 V)

(]}

Serial ll:
T
Safety function

xa |

Alarm signal <

Pulse train command

Analog velocity

Control input

R

Control output

Pusle output <

Control curcuit

l—]

< Encoder signal|
processing

Feedback scale
signal processing

; |
Fuse NAE R N
1 O——= _| .
L O u 4 M
B3 O—/—= _|
Fuse Voltage —L/i H
detection L'T,J‘ = : — é
Lic ﬂ J O RE
Fuse 4; z%z DC/DC 1 T i ?
2c Internal Gate dri
e — o [oaeate |
RB[O
80
NGO
|
H J
i Front panel
— : Panasonic | o
b ; 888884 [*
= i gagag
____________________________ -; M S < A Y
X1 i Current
usB ¢ detection
X2}
Serial l|<
X3 1
X4 i
‘Alarm signal < Control curcuit . X6
Pulse train command l— E’;ﬁggg;;‘gga' _[]7
Analog velocity
Control input |:> X5
Control output Feedback scal
et | < Skt
Pusle output < :
H
H 1
H 1
Feedback scale unit
..... L
fuoe AL X &
1 O——= des _| .
L O 4 M
B3 O———= H _|
Fuse chltage —q : w
letection 6 = -: — é
poa— r J o RE
L1c
Fuse $ Z? DC/DC L ﬁ
L2c Internal i
O —> ‘fl‘oﬁ'a’";e Gate drive
PO
RB[C
8 -0
NGO
|
H J
i Front panel
; Panasonic
i BEEEAE
! -
i

e —

Feedback scale unit
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1 Before Using 3 MOtor
the Products | Check of the Model

Contents of Name Plate

Model — | Pamasonic | o oo v - Serial Number
i - Model No. MSMF5AZLIAT \ngMAL s el e'g') :15100001N
Rated input voltage/current [ INPUT3oAC 40 V 1T A | CONNECTION A TE, 40C
I 4 T Lot number
C - f in n Month of production
Rated output c € TV Year of production
. . (Lower 2 digits of AD year)
Rated frequenc ¢ us e
quency e Manufacture date
rotational speed Manufacture year Manufacture date

Manufacture month

Model Designation

MSMF5AZ A1 X

oo“—
—h

4 5-6 9] 10~11 15[
Type Motor rated output Special specifications
Symbol| Specifications Symbol Output
MSM | Low inertia 5A 50 W Motor structure ——
(50 W to 5.0 kW) 01 100 W Design order
Middle inertia 02 200 W T T
MaM (100 W to 400 W) 04 200 W Symbol [Specifications
MDM | Middle inertia 08 750 W 1 Standard
(1.0 kW t0 5.0 kW) 09  |0.85kW/1.0 kW Rotary encoder specifications
Middle inertia 10 1.0 kW PP
MGM | (gsowto .4 kw) || [ 713 T3 kW Symbol Specifications ___
— Format | Pulse count | Resolution | Wire count
MHM | High inertia 15 1.5 kW L |Absolute| 23bit | 8388608 | 7-wi
(50 W to 5.0 kW) 18 1.8 KW solute i wire
20 2.0 kW
- 24 2.4 kW
Series 29 2.9 kW Voltage specifications
Symbol | Series name 30 3.0 kW Symbol| Specifications
F | A6 series 40 4.0 kW 1 [100V
44 4.4 kKW 2 200V
50 5.0 kW 100/200 V common
z (50 W only)
Motor structure

MSMF(Below [180)

Symbol Shaft Holding brake |  Oil seal Motor I/F
1o | g |Round] K€Y %2 |without| With |Without|With (Connector | Leadwire
A1 @ ° ° °

Al2 ° ° D
Bl 1| e ° [ o °

B2 e ° [ o °
cl1[ e ° o o

cl 2 ° ° Ll °
D1 e ° [ o

D2 e ° ° °
s o [ o ° °

s[2 o [ o ° 0
T[ 1 ° o [ o °

T2 ° ° [ o °
ul 1 o [ o °* o

T o [ o ° °
V[ 1 ° ° °* o

v[e ° ° ° °

* For details of specific model, refer to the Dimensions of Supplement.

Related page -<3| « P.1-19 “Check of the Combination of the Driver and the Motor” e« P.7-84 to 7-107 “Dimensions
of motor”



1 Before Using 3 MOtor
the Products | Check of the Model

Contents of Name Plate

Motor structure
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MQMF. MHMF(Below []80)
Symbol Shaft Holding brake Oil seal Motor I/F
1 | by [Round| SV \without| With |Without | With | Ath  |Connestor|Leaduire
Al 1 (] (] ([ ]
Al 2 [ ) [ ) [ ) [ ]
B| 1 [ ) [ ] (]
B| 2 [ ] (] ]
c|l 1 [ ] [ ] L (]
cl 2 [ ] [ ] ° [ ] —
c|l3| e [ B ® (]
cl4| @ [ B (] (]
D| 1 (] [ ] L (]
D| 2 (] [ ] L [ ]
D|3| @ [ J [ J
D| 4| @ [ ] [ ]
S| 1 (] [ ] (]
S| 2 (] [ ) [ ]
T 1 (] e (]
T| 2 ) () ®
Ul 1 { ] (] L (] L
ujz2 (] (] L4 [ ]
ul3 (] ® ® [ J
ul 4 [ ] (] (] [ ]
V|1 (] [ ] ° (]
V]2 { ] [ ] ° (]
V|3 (] (] L ] [ ]
V|4 (] [ ] L ] [ ]
MSMF. MDMF. MGMF. MHMF(Above [1100)
Symbol Shaft Holding brake Oil seal Motor I/F —
| b [Round| fiveadey | Without| With | with | With | Conpector | Connegtor
C| 5 [ ] [ ] [ ] [ ]
C| 6 [ ] [ ] [ ] [ J
cl| 7 [ ] [ ] [ ] [ ]
C| 8 [ ] [ ] [ ] [ J
D| 5 [ [ ] [ ] [ ]
D| 6 [ [ ] [ ] [ ]
D| 7 [ ] [ ] (] (]
D| 8 [ ] [ ] [ [ ]
G| 5 [ ) ® [ ) ® I
G| 6 [ ] [ ] [ ) [ ] 7
G| 7 [ J [ J [ ] [
G| 8 [ ] [ ] [ J [ ]
H| 5 [ ] [ ] [ ] [ ]
H| 6 [ ] [ ] [ o
H| 7 [ J [ J [ ] [
H| 8 [ ] [ ] [ J [ ]
* For details of specific model, refer to the Dimensions of Supplement.
¢ P.1-19 “Check of the Combination of the Driver and the Motor” e P.7-84 to 7-107 “Dimensions of
motor”



1 Before Using 3 MOtor

the Products | Parts Description

« MSMF 50 W to 1.0 kW( ] 80) « MQMF 100 W to 400 W

« MHMF 50 W to 1.0 kW( [] 80) [with Brake]

Connector for encoder
Connector for encoder Connector for brake

Connector for motor
B d A

™ o

Connector for motor

| I
J; Flange

fo)

0
——Motorframe  yi5unting holes (X4) "~ Motorframe  yunting holes (x4)
Connector for encoder Connector for brake
onnector for encoder
— Connector for motor [—— Connector for motor

Motor frame Mounting holes (X2)

Motor frame Mounting holes (X2)

e.g.) : Low inertia type (MSMF series, 50 W), High inertia type (MHMF series, 50 W)

«MSMF 1.0 kW([]100) to 5.0 kW
«MDMF 1.0 kKW to 5.0 kW
*MGMF 850 W to 4.4 kW
*MHMF 1.0 kW ([]130) to 5.0 kW

Connector for encoder

Connector for motor
Oil seal

= ]

1

\
Flange

Motor frame Mounting holes (X4)

e.g.) : Middle inertia type (MDMF series, 1.0 kW)

For details of specific model, refer to the Dimensions of Supplement. (P.7-84 to 7-107)




4. Check of the Combination of the Driver and the Motor
Absolute Specifications, 23-bit

1 Before Using
the Products

This driver is designed to be used in a combination with the motor which are specified by
us. Check the series name of the motor, rated output torque, voltage specifications and
encoder specifications.
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GEUEGCER] Do not use in other combinations than those listed below.
Motor Driver
Rated
Power » . Rated .
Type rotational Model ** Model of type Frame
supply ypP speed output yP
MSMF5AZL1CC]0] 50 W MADLLJ01S[] A frame
Single MSMFO11L10C] 100 W MADLL]11S[]
100 V MSMF021L10C] 200 W MBDLL[J21S[] B frame
MSMF041L10C] 400 W MCDL[]31S[] C frame
MSMF5AZL1C]C]0] 50 W e
MSMFo12L1 0] 100 W MADLLI05SL A frame
Sinale/ MSMF022L1J] 200 W MADL[]15S[]
oo MSMF | o vinin MSMF042L1 1] 400 W MBDL[125S[] B frame
2p00 vy | Lowinertia MSMF082L1[ ][] 750 W MCDL[135S[] C frame
MSMF092L 1] 1.0 kW MDDL[]45S[] D frame
MSMF102L1 ][] 1.0 KW
MSMF152L1 ][] 1.5 KW MDDLLI55S0] D frame
MSMF202L1 ][] 2.0 kW MEDL[]83S[] E frame
3-phase, MSMF302L 1] 3.0 kW MFDLJA3S[]
200 V MSMF402L1J0JC] 4.0 kW F frame L
MSMF502L1 ][] 5.0 kW MFDLLIB3SL]
Single MQMFO11L1J0] 100 W MADLLJ11S[] A frame
» oogv MQMF021L1]]] 200 W MBDLL[J21S[] B frame
MQMF 3000 Hmin MQMF041L10C] 400 W MCDL[J31S[] C frame
Single/ | Middle inertia MQMFOo12L1]C]0] 100 W MADLL]05S[] A frame
3-phase, MQMF022L1 ][] 200 W MADL[]15S[]
200 V MQMF042L1]J]] 400 W MBDL[]25S[] B frame
Single/ MDMF102L1] 1.0 kW MDDL[J45S[]
3-phase, D frame
200 V VDME MDMF152L1[ (] 1.5 kW MDDL[J55S[]
) ) | 2000 r/min MDMF202L1[ ][] 2.0 kW MEDL[183S[] E frame L
3-phase, |Middle inertia MDMF302L1[ ][ )] 3.0 KW MFDLLJA3S[]
200 V MDMF402L1 1] 4.0 KW F frame
MDMF502L1 ][] 5.0 kW MFDLLIB3SL]
Single/ MGMF092L1 ][] 850 W MDDL[J45S[]
3-phase, D frame
200 V MGMF132L1 ][] 1.3 kW MDDL[J55S[]
MGMF - MGMF182L1 ][ 1.8 kKW MEDL[J83S[]
. . .| 1500 r/min E frame
3-phase, |Middle inertia MGMF242L1 ][] 2.4 KW MEDL[]93S[]
200 V MGMF292L1 ][] 2.9 kW
MGMF442L1C ] 1] 44 KW MFDLLIB3S[] F frame
MHMF5AZL100] 50 W MADLLJ01S[] A frame —
Single MHMFO11L1 ] 100 W MADLLJ11S[]
100 V MHMF021L1 ][] 200 W MBDL[J21S[] B frame
MHMF041L10JC]0] 400 W MCDL[J31S[] C frame
MHMF5AZL1]0C] 50 W
MHMF012L1 )] 100 W MADLLI05SL] A frame
_ MHMF022L1[ (] 200 W MADLLJ15S[]
Single/ MHME MHMF042L1 ] 400 W MBDL[J255[] B frame
3-phase, High inertia 3000 r/min MHMFo82L1CJC]C] 750 W MCDL[35S0] C frame
200V 9 MHMF092L1 I ] 1.0 kW MDDL[ 1555
MHMF102L1[] 1.0 kW MDDL[J45S[] D frame
MHMF152L1 ] 1.5 kW MDDL[J55S[]
MHMF202L1JJ[] 2.0 kW MEDL[J83S[] E frame
3-phase, MHMF302L1 ] 3.0 kW MFDLJA3S[]
200 V MHMF402L1 ][] 4.0 kW F frame
MHMF502L1J]] 5.0 kW MFDLLIB3SL]
*1 Suffix of "[1" in the applicable model represents the structure.
Related page --*| - For details of cable and connector kit, refer to P.7-108 the Options of Supplement.




1 Before Using | 2+ INstallation
the Products | Driver

Install the driver properly to avoid a breakdown or an accident.

Installation Place

1) Install the driver in a control panel enclosed in noncombustible material and placed in-
door where the product is not subjected to rain or direct sunlight. The products are not
waterproof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sul-
fide, sulfurous acid, chlorine, ammonia, sulfur, chloric gas, sulfuric gas, acid, alkaline
and salt and so on, and are free from splash of inflammable gas.

3) Where the motor is free from grinding oil, oil mist, iron powder or chips.

4) Well-ventilated and low humidity and dust-free place.

5) Vibration-free place.

6) Do not use benzine, thinner, alcohol, acidic cleaner and alkaline cleaner because they can
discolor or damage the exterior case.

Environmental Conditions

ltem Conditions
Ambient temperature | 0 °C to 55 "C™" (free from freezing)
Ambient humidity 20 % to 85 % RH (free from condensation)

-20°Cto65°C

(Max. temperature guarantee: 80 °C for 72 hours free from condensation™)

Storage humidity 20 % to 85 % RH (free from condensation™?)

Lower than 5.88 m/s?, 10 Hz to 60 Hz

(Do not continuously use the driver for along time at the resonance point.)
Altitude Lower than 1000 m

*1 Extreme temperatures are permissible only for short period such as during transportation.

*2 Air containing water vapor will become saturated with water vapor as the temperature falls, causing
dew.

Storage temperature™

Vibration

1) Rack-mount type. Install in vertical position, and reserve enough space around the
servo driver for ventilation.

2) Base mount (rear mount) is standard for A/B/C/D-frame driver.

3) To change the mounting surface of A/B/C/D-frame driver, use the optional mounting brack-
et. For choosing the correct optional mounting bracket, refer to P.7-141 “Mounting Bracket”.

4) In consideration of strength of the screws and the material of the mounting base, se-
lect appropriate fastening torque for the product mounting screws, so that the screws
will not be loosened or damaged.
Example) To tighten a steel screw into a steel base

A to F-frame: M5 2.7 N-m to 3.3 N'm

A to D-frame E to F-frame
Basemount (Standard) Frontmount Front or rearmount

[Rear mount] [Use mounting bracket] [Use mounting bracket]

Mounting bracket

. (Attachment)
Mounting bracket
(optional parts)
Fastening torque of ground terminal (M4) <E-frame>  Fastening torque of ground terminal (M4)
to be 0.7 N-m to 0.8 N-m. to be 0.7 N-m to 0.8 N-m.

<F-frame>  Fastening torque of ground terminal (M5)
to be 1.4 N-m to 1.6 N-m.
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5. Installation
Driver

Mounting Direction and Spacing

* Reserve enough surrounding space for effective cooling.

e Install fans to provide uniform distribution of temperature in the control panel.

*D to F-frame is provided with a cooling fan at the bottom.

* Observe the environmental conditions of the control panel described in the previous page.
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] [

Fan Control panel Fan 100 mm

or more

40 mm
or
more

= (E]

TDirection of air flowing a
from the internal
or more

cooling fan (D to F-frame) A to F-frame | 10 mm or more

It is recommended to use the conductive paint when you make your own mounting brack-  ———
et, or repaint after peeling off the paint on the machine for installing the products, in order
to make noise countermeasure.

Caution on Installation

* We have been making the best effort to ensure the highest quality, however, application of excep-
tionally large external noise disturbance and static electricity, or failure in input power, wiring and
components may result in unexpected action. It is highly recommended that you make a fail-safe —
design and secure the safety in the operative range.

e |f stranded wires are used as the cable, bunch the conductors of the cable using a rod terminals or
a round terminals. If stranded wires are used as they are, unexpected accidents such as an electric
shock and short circuit or injury may result.

* There might be a chance of smoke generation due to the failure of these products. Pay an extra
attention when you apply these products in a clean room environment.

* Be sure to install a circurt breaker (MCCB) in the power supply. In addition, be sure to ground
the grounding terminal or grounding wire provided. (In order to prevent electric shock and mal-
functions, Class D grounding [grounding resistance of 100 Q or less] is recommended.) —
If the product is grounded insufficiently, not only the driver may not deliver its performance suf-
ficiently, but also safety hazards such as a malfunction due to a electrification or a disturbance
may be caused.

e If electric wires are bound and run through metal duct, they cannot carry the rated current due to
temperature rise. If they are forced to carry the rated current, they may burn. When determining
size of the wire.

* Do not use or store the product in a place subject to 5.88 m/s2 or more vibration or shock, for-
eign materials such as dust, metallic powder and oilmist, liquids such as water, oil and grinding
fluid, close to flammable materials, or in an atmosphere of corrosive gas (H2.S, SO., NO2, Cl, —
etc.) or inflammable gas under any circumstance.

Related page -<3:| « P.1-7 “Specifications” e P.1-24 “Installation of motor”

¢ P.7-78 “Dimensions of driver” e P.7-141 “Mounting bracket”
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5. Installation

Driver

* Be sure to conduct wiring properly and securely. Insecure or improper wiring may cause the mo-
tor running out of control or being damaged from overheating. In addition, pay attention not to al-
low conductive materials, such as wire chips, entering the driver during the installation and wiring.

* Secure the screws and earth screw on the terminal block with the torque specified in the specifi-
cation.

* When establishing a system using safety functions, completely understand the applicable safety
standards and the operating instruction manual or technical documents for the product.

* Never make an approach to the motor and the machines driven by the motor while power is ap-
plied because they may become failure or malfunction.

* Do not use servo-on signal (SRV-ON) as the start/stop signal. Doing so may damage the built-in
dynamic brake circuit in the driver.

¢ Pay attention to the heat dissipation. The driver will generate heat while the motor is in opera-
tion. Using the driver in a sealed control box may cause an abnormal heating of the control
box. A proper consideration should be given to cool the driver so that the ambient temperature
matches the specified operating temperature range.

e There is a possibility that the motor will be damaged by heat or emit smoke or dust due to a fault
in the motor itself or the driver coupled with it. A proper consideration should be given if the mo-
tor is used in a clean room or similar environment.

e If the dynamic brake is applied during operation at a high speed, provide approx. 10-minute
dwell period.

Restarting the motor earlier may cause a broken wire in the dynamic brake making the brake in-
operable.

* The capacitance of capacitor in the power supply rectifier circuit decreases its capacitance with
age.
To prevent a secondary accident due to malfunction, it should be replaced with new one after
5-year use.
Replacement should be performed by us or our authorized distributor.

* Before using the product, be sure to read the instruction manual (Safety part).

Recommended Electric Wires for Driver

e For the main circuit, use electric wire that withstands at least 600 VAC with tempera-
ture rating 75°C or higher.

e When using bundled wires running through metallic conduit, the amounts of current
determined according to the reduction rate must be subtracted from the nominal allow-
able current.

e Electric wires
<In high ambient temperature>
Use heat resistant wire.

Common polyvinyl chloride wires will deteriorate by heat at a higher rate.

<In low ambient temperature>

The surface of vinyl chloride insulation becomes hardened and brittle at low tempera-
ture and needs specific protective measure when used in cold region.

* Bend radius of the cable must be 10 times or more its finish outside diameter.

* Cables cannot be used for continuous regeneration because they are not designed for
such application.
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5. Installation
Driver

Relationship between Wire Diameter and Permissible Current
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* \When selecting a cable, refer to the following selection guide showing relationship be-
tween cable specification and current carrying capacity.
Example: Power supply 3-phase, 200 V, 35 A, ambient temperature 30 °C

Determine the fundamental permissible current according to the
cable conductor material (example: stranded copper wire). (For the

purpose of this example, the ampere indicated by <> is selected from Stranded conductor Co;_)per
the table right.) (nominal cross section: mm?) IS
Next, determine the number of conductors. (In this example, the (unit: A)
cable contains 4 conductors (3 + ground).) Determine the applicable 210 3.5 (excl.) 27
permissible current using the following formula. < | _83.5105.5 (excl.) 37
Applicable permissible current 55108 (excl.) 49 —
= fundamental permissible current x current reduction coefficient x current 8 to 14 (excl.) 61
correction coefficient 14 to 22 (excl.) 88
=37x0.7x1.414 11 to 30 (excl.) 115
% 36.6 (A) 30 to 38 (excl.) 139
This permissible value is larger than 35 A to be carried though the 38 to 68 (excl.) 162
cable. Therefore, according to the list of recommended eco-cables, 60 to 100 (excl.) 217
the cable to be selected for the cable with nominal cross section 3.5 100 t0 150 (excl.) | 298
mm? is a polyethylene-insulated heat-resistant 4-conductor power 150 to 200 (excl.) 395

* Fundamental permissible

current

where the cable (4-conductor cable in the case of example), No. of wires in a tube | Coefficient

is housed in plastic race/sheath, plastic tube, metal race/ (@) Upto3 0.70

sheath, metal tube or flexible conduit. 4 0.63

Caution -# Because the neutral conductor is not counted as a wire, the cur- 50r6 0.56
rent reduction coefficient for “3 or less” is applied as indicated by 71015 0.49 —

(©)) in the table right. 16 to 40 0.43

41 to 60 0.39

* Recommended eco-cable 61 or more 0:34

cable having 13.5 mm finish O.D. (approx. 14.5 mm with shield).

<Supplement>
¢ The current correction coefficient is determined using the following formula:

+/(Max. permissible temp. — ambient temp.) + 30

e The current reduction coefficient is provided for the case

The current correction coefficient is determined according to the cable. Check the specification of the cable
used.

e Current reduction coefficient

Wire category: 4-conductor polyethylene-insulated power cable with heat-resistant polyethylene sheath
(Standard: EM JIS C 3605) Maximum permissible temperature: 90 °C

(o {11 i[s) x4 Shield will increase finish outside diameter by approx. 1 mm.

* Appropriate cable should be selected to have sufficient allowance for parameters such as operating ambi-
ent temperature and current.

¢ Current reduction coefficient, fundamental permissible current, etc., stated on this page are subject to
change due to e.g. standard revision. Consult cable manufacturers for the latest information.
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Conductor Max. Minimum |(Reference)
Nominal Structur Outsid Insulation | Sheath |(Reference)| conductor Test insulation | Apbrox
cross or :ﬁal:a: di:nfet:r thickness | thickness |Finish O.D. | resistance | voltage | = = 0 I?:;SS :
ooy | (wiresimm?) [ (mm) (mm) (mm) mm) 1 ey | ™™ | awem) | (kgkem)
2 7/0.6 1.8 0.8 1.5 12.0 9.42 1500 2500 170
85 7/0.8 2.4 0.8 1.5 185 5.30 1500 2500 250
5.5 7/1.0 3.0 1.0 1.5 16.0 3.40 1500 2500 360
8 7/1.2 3.6 1.0 1.5 17.0 2.36 1500 2000 475
Circular
14 compression | 44 1.0 15 19.0 1.34 2000 1500 730
Circular
22 compression 5.5 1.2 1.6 23 0.849 2000 1500 1100
Circular
38 compression 7.3 1.2 1.8 28 0.491 2500 1500 1800
Circular
60 compression 9.3 1.5 2.0 35 0.311 2500 1500 2790
100 Coggfggon 12.0 2.0 2.4 44 0.187 2500 1500 4630
150 Cogggg;ggon 14.7 2.0 2.6 51 0.124 3000 1000 6710
200 cogggg;ggon 17.0 25 2.9 60 0.0933 3000 1500 8990



1 Before Using | 2+ INstallation
the Products | Motor

Install the motor properly to avoid a breakdown or an accident.

Installation Place

Since the conditions of location affect a lot to the motor life, select a place which

meets the conditions below.

1) Indoors, where the products are not subjected to rain or direct sun beam. The products
are not waterproof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sul-
fide, sulfurous acid, chlorine, ammonia, sulfur, chloric gas, sulfuric gas, acid, alkaline
and salt and so on, and are free from splash of inflammable gas.

3) Where the motor is free from grinding oil, oil mist, iron powder or chips.

4) Well-ventilated and humid and dust-free place, far apart from the heat source such as
a furnace.

5) Easy-to-access place for inspection and cleaning

6) Vibration-free place.

7) Avoid enclosed place. Motor may gets hot in those enclosure and shorten the motor life.

Environmental Conditions

Item Conditions
Ambient temperature™ | 0 “C to 40 °C (free from freezing)
Ambient humidity 20 % to 85 % RH (free from condensation)

—20°Cto65°C
(Max. temperature guarantee: 80 °C for 72 hours free from condensation™)
Storage humidity 20 % to 85 % RH (free from condensation™)
Vibration | Motor only | Lower than 49 m/s? (5 G) at running, 24.5 m/s? (2.5 G) at stall
Impact | Motor only | Lower than 98 m/s? (10 G)
Motor only | IP67 (except rotating portion of output shaft and connecting pin
Enclosure |(Connector type)| part of the motor connector and the encoder connector)™
rating | Motor only | IP65 (except rotating portion of output shaft and connecting pin
(Leadwire type) | part of the motor connector and the encoder connector)™®
Altitude Lower than 1000 m

*1 Ambient temperature to be measured at 5 cm away from the motor.

*2 Permissible temperature for short duration such as transportation.

*3 These motors conform to the test conditions specified in EN standards (EN60529, EN60034-5). Do
not use these motors in application where water proof performance is required such as continuous
wash-down operation.

*4 Air containing water vapor will become saturated with water vapor as the temperature falls, causing
dew.

You can mount the motor either horizontally or vertically as long as you observe the followings.
1) Horizontal mounting
* Mount the motor with cable outlet facing downward for water/oil countermeasure.
2)Vertical mounting
* Use the motor with oil seal when mounting the motor with gear reducer to prevent the
reducer oil/grease from entering to the motor.

Storage temperature™
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5. Installation
Motor

Oil/Water Protection

1) Don't submerge the motor cable to water or oil.

2) Install the motor with the cable outlet facing downward.

3) Avoid a place where the motor is always subject-
ed to oil or water.

4) Use the motor with an oil seal when used with the
gear reducer, so that the oil may not enter to the
motor through shaft.

Stress to Cables

1) Avoid a stress application to the cable outlet and connecting portion by bending or self-
weight.

2) Especially in an application where the motor itself travels, fix the junction cable into the
bearer so that the stress by bending can be minimized.

3) Take the cable bending radius as large as possible. (When you use our optional cable,
Minimum R20 mm) I

Permissible Load to Output Shaft

1) Design the mechanical system so that the applied radial load and/or thrust load to the
motor shaft at installation and at normal operation can meet the permissible value
specified to each model.

2) Pay an extra attention when you use a rigid coupling. (Excess bending load may dam-
age the shaft or deteriorate the bearing life.) —

3) Use a flexible coupling with high stiffness designed exclusively for servo application in
order to make a radial thrust caused by micro misalignment smaller than the permis-
sible value.

For permissible load of each model, refer to P.1-26, “Permissible Load at Output Shaft”.

Notes on Installation

1) Do not apply direct impact to the shaft by hammer
while attaching/detaching a coupling to and from
the motor shaft.

(Or it may damage the encoder mounted on the
other side of the shaft.)

2) Make a full alignment. (incomplete alignment may
cause vibration and damage the bearing.) I

3) If the motor shaft is not electrically grounded, it may cause electrolytic corrosion to the
bearing depending on the condition of the machine and its mounting environment, and
may result in the bearing noise. Check and verification by customer is required.
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Oil / Water

Related page -<3| « P.1-20 “Installation of driver’

¢ P.1-24 “Permissible Load at Output Shaft” e P.7-84 “Dimensions of motor”
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5. Installation

Motor

Caution-:

1-26

Wiring Precautions on Movable Section

When wiring cable bear, take the following precautions:

e Cable bear wiring

The bend radius of the cable must be 10 times or more its finish outside diameter.
(For finish outside diameter, refer to P.1-19 How to Install, “Relationship between Wire

Diameter and Permissible Current” and associated tables.)
Do not fix or bundle wires in the cable bear.

When securing the cable, fix it only at non-movable ends of the cable bear where the

cable is free from any stress (e.g. tension). (Avoid tight lock.)

[Recommended cable bear wiring]

Cable bear

cable, etc., causing unpredictable troubles.

e Cable distortion

Keep the cable free from twists or kinks.
Distorted cable will cause loose connection, lowering performance and reliability.

e Lamination factor of cable in cable bear

Place cables on a flat surface in parallel without bringing them into contact with each
other and measure the dimension necessary to cover these cables. Then select a ca-

Do not keep the cable loosened (too long) or under tension (too short).
Otherwise, the sheath will be cracked by internal wall of the cable bear, tangled by other

ble bear which is wider than the measured dimension.

The lamination factor of cables should be lower than 60 % (recommended factor is 30 %

or below).

Do not run smaller and larger size cables in the same cable bear. Thin cables may
break under the pressure of thick cables. If it is necessary to mix cables of different
size, isolate them by using suitable separating material such as partition.

[Wiring arrangement in cable bear — example]

O O

O

O

O

O

0@

Cable

Partition

@

\
Thick cable

QO

Thin cable

C;ble

\
Partition
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Radial load (P) direction Thrust load (A and B) direction
L
™ A
o —- =+ M~
T B
L/2
P
Unit : N (1 kgf=9.8 N)
At assembly During running
Motor Motor output _ Thrust load _ Thrust load A
series Radial thrust . . . . Radial thrust and
A-direction|B-direction B-direction
50 W, 100 W 147 88 117.6 68.6 58.8
200 W, 400 W 392 147 196 245 98
750 W,
MSMF 1.0 KW/(L180) 686 294 392 392 147
1.0 kW([_]100)
490 196 —
to 3.0 kW 980 588 686
4.0 kW, 5.0 kW 784 343
100 W 147 88 117.6 68.6 58.8
MQMF
200 W, 400 W 392 147 196 245 98
1.0 kW to 2.0 kW 490 196
980 588 686
MDMF 3.0 kW
784 343
4.0 kW,5.0 kW 1666 784 980
850 W to 1.8 kW 980 588 686 686 196 —
2.4 kW
MGMF 1176
2.9 kW 1666 784 980 490
4.4 kKW 1470
50 W 49
147 88 117.6 68.6
100 W 58.8
200 W, 400 W 392 147 196 245 98
MHMF 1750 w,1.0 kW([]80) 686 294 392 392 147 —
1.0 kW([L]130),
1 5KW 980 588 686 490 196
2.0 kW to 5.0 kW 1666 784 980 784 343
When the load point varies, calculate the permissible radial load, P (N) from the distance
of the load point, L (mm) from the mounting flange based on the formula of the right ta-
ble, and make it smaller than the calculated result.
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6. Permissible Load at Output Shaft

Motor
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L
P
Formula of Load Formula of Load
Mo?or LU and load point MoFor Motort and load point
series output relation series outpu relation
_ 3533 26754
50 W P= L+39 850 W~1.8 kW P= L+115
_ 4905 _ 63504
100 W P= L+59 o 2.4 kKW P= 419
14945 63504
200 W P= L+46 2.9 kW P= L+19
_ 19723 _ 79380
S 400 W P= L+66.5 4.4 KW P= TL+19
250 W P 37044 50 W P 3240
T L+77 ~ L+29
43198
1.0 KW([_I80) P= L+92 7 100 W P= 45_?23
1.0 kW([]100) _ 20090 _ 15741
~3.0 kW P= 1135 200 W P= a1
4.0 kW, 5.0 kW P= 53?385 400 W P= 28:57:
: MHMF
_ 3420 _ 36005
100 W P= L4088 750 W P= L+66
MQMF 200 W P= Eggg 1.0kW(80) | P= 4|_1:7091
_ 17579 1.0 kW([]130), 22785
400 W P= 148 1.5kW P= 11115
_ 19110 _ 46256
1.0 kW~2.0 kW P= L+11.5 2.0 KW~5.0 kW P= L+19
34496
MDMF 3.0 kW P= L+11.5
4.0 kW, 5.0 kW P= 455135
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2 1. Conformance to international standards
Preparation About confomance to internationl standards

EC Directives

The AC servos meet the relevant EC Directives for Low Voltage Equipment so that the
machine or equipment comprising our AC servos can meet EC Directives.

EMC Directives

MINAS Servo System conforms to relevant standard under EMC Directives setting up
certain model (condition) with certain locating distance and wiring of the servo motor and
the driver. And actual working condition often differs from this model condition especially
in wiring and grounding. Therefore, in order for the machine to conform to the EMC Di-
rectives, especially for noise emission and noise terminal voltage, it is necessary to ex-
amine the machine incorporating our servos.

Conformity to UL Standards

(1) Installation environment
Use the driver in an environment of Pollution Degree 2 or 1 prescribed in IEC60664-1
Use a copper cable with temperature rating of 75 °C or higher.
Make sure to install a circuit breaker(MCCB) or fuse which are UL recognized on the
power supply.

Use a copper cable with temperature rating of 75 °C or higher.

(2) Short-Circuit Current Rating(SCCR).

This driver conform to the power source witch is less than the maximum input voltage
less than 5000 A symmetrical current.

(3) The NEC (National Electric Code).

The branch circuit of the protection NEC (National Elrctrical Code) and regional stan-
dards according to the embodiment.

(4) Over-load protection and over-temperature protection
Drivers
Over-load protective function will be activated when the effective current exceeds 115
% or more than the rated current based on the time characteristics.
Motor over-temperature protection is not provided.
Motor over-load-temperature protection shall be provided at the final installation upon
required by the NEC (National Electric Code).

For rated current of circuit breaker and fuse, refer to P.2-10 “Driver and List of Applicable Pe-
ripheral Equipments”.

For Overload protection time characterstics, refer to P.6-17
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1. Conformance to international standards
About conformance to international standards

SEMI F47

e The SEMI F47 is the standard for the semiconductor when voltage sag.

* The control voltage of driver is following the SEMI F47 stangard.
The main voltage of driver is following the SEMI F47 standard for under no load or light
load.

(1) Excluding the single-phase 100 V type .
(2) Please verify the actual compliance of your machine with the SEMI F47 standard for

voltage sag immunity.

Conformed Standards

Driver Motor
EN55011
EMC EN61000-6-2
Directives EN61000-6-4
EN61800-3
) Low-Voltage EN60034-1
ECDirec- | pirectives | L0 1000-5-1 EN60034-5
tives
Machinery ISO13849-1 (PL e, Cat.3)
Directives EN61508 (SIL 3)
irec EN62061 (SILCL 3) ~
. EN61800-5-2 (SIL 3)
Fufnct|(31nal IEC61326-3-1
safety IEC60204-1
UL1004-1, UL1004-6
UL Standards UL508C (E164620 y
( ) (E327868)
CSA Standards C22.2 No.14 C22.2 No.100-04
Radio Waves Act KN11
(South Korea) (KC) *2 KN61000-4-2, 3, 4, 5, 6, 8, 11
IEC : International Electrotechnical Commission Pursuant to the directive 2004/108/EC, article 9(2)
EN : Europaischen Normen Panasonic Testing Centre
EMC : Electromagnetic Compatibility Panasonic Service Europe, a division of
UL : Underwriters Laboratories Panasonic Marketing Europe GmbH
CSA : Canadian Standards Association Winsbergring 15, 22525 Hamburg, F.R. Germany

* When export this product, follow statutory provisions of the destination country.

*1 A6 series standard type and communication type don’t correspond to the functional safety
standards.

*2 Information related to the Radio Waves Act (South Korea)
This servo driver is a Class A commercial electromagnetic radio wave generator not
designed for home use. The user and distributor should be aware of this fact.

AT 717) (T8 FEEAA

o 7171 AFHA R AAFHG) 7124 BhA
EE AFSAE of A& FAFA] Hiete, 71499
AN A AL Ao gt

( 471% : Servo Driver )

This product is not an object of China Compulsory Certification (CCC). |
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2 1. Conformance to international standards
Preparation Composition of Peripheral Equipments

Installation Environment

Use the servo driver in the environment of Pollution Degree 1 or 2 prescribed in IEC-
60664-1 (e.g. Install the driver in control panel with IP54 protection structure.)

100 V/200 V [ pc |

Metaric control box

Power [NF1] Driver
Ferrite coil
Seey Residual Circuit Noise filt )I(_? X1
o L oise filter
curzgnct;ge)wce breaker o) O+ tg L
9 XB /::: Ferrite coil Motor
- ey I
L2C M
Surge V%}
absorber S
&,
X6
@
X4 X3
Insulated power supply
o) for interface I
Safety =
@ Controller @ controller
]

— Protective earth (PE)
For to[NF2], refer to the Table “Ferrite coil” (P.2-5).

* The standard type and communication type are not provided with X3 terminal.

* Mandatory requirements to conform to EMC directive

- Install the servo driver on the metallic casing (control board).

- Install noise filter and lightning surge absorber in the power supply line.

- Use braided shield cable (tin plated annealed copper wire) for I/O signal cable and
encoder cable.

- Provide the noise filter, as shown in the figure, for each cable, 1/O line and power
source line to be connected to the servo driver.

- Shield of cables not shown on the figure should be directly grounded through PE.

Because these conditions for EMC directive are affected by status of connected de
vices, wiring, connection and location, compliance should be checked after complet-

ing installation.



1. Conformance to international standards

Composition of Peripheral Equipment

Ferrite caoil

* Option Manufacturer's
Symbol Cable Name Amp. frame symbol part No. part No. Manufacturer Qty.
(100 V)C 0
NF1] Power cable (200 V)C, D
(100 V)A, B ’
200 V)A, B, E
( ) DVOP1460 |ZCAT3035-1330 TDK Corp.
(100 V)A, B, C ’
NF2] Motor cable (200V)A,B,C,D, E
(200 V)F 2
*1 For symbols, refer to the Block Diagram “Installation Environment” (P.2-4).
*2 The number of turns are 0.
CENECER]  To connect the noise filter to the connector XB connection cable, adjust the sheath length
at the tip of the cable, as required.
Fix the ferrite coil in order to prevent excessive stress to the cables.
<Attaching ferrite coil>
Signal wire Wind cables the number of turns required to form the ferrite coil.
Power wire If sheathed (jacketed): remove the sheath (jacket) to the length so that wires (L1,

L2, L3) can be wound on the ferrite coil (including power line dedicated filter). For
effective noise reduction capability, L1, L2 and L3 should be wound together.

If not effective, increase the number of signal noise filters (including power line
dedicated filters). (See figure below.)

Motor line When installing the ferrite coil (including motor line dedicated filter) to our optional
cable, remove the sheath (jacket) to the length so that wires can be wound on
the ferrite coil (including power line dedicated filter). For effective noise reduction
capability, U, V and W should be wound together.

If not effective, increase the number of ferrite coils (including power line dedicated
filters). (See figure below.)

Encoder line  Wind cables the number of turns required to form the ferrite coil.

DVOP1460
— Electric wire

*|f not effective, increase
the number of turns.

Cover Electric wire

Sheath (jacket)

*If not effective, increase
the number of turns.

FG line

DVOP1460

Electric wire
Sheath (jacket) /\ Cover

i@ *|f not effective, increase

the number of filters.
Use options correctly after reading Operating Instructions of the options to better understand
the precautions.
Take care not to apply excessive stress to each optional part.

FG line
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1. Conformance to international standards
Composition of Peripheral Equipments

Power Supply

100 V type: . +10 % +10 %
(A to C-frame) Single phase, 100 V 150, 0 120V oo 50 Hz/60 Hz
200 V type: ) +10 % +10%
(A to D-frame) Single/3-phase, 200 V 159, 10 240V oo 50 Hz/60 Hz
200 V type: +10 % +10%
(E to F-frame) 3-phase, 200V " .,/ to 240V ", o' 50 Hz/60 Hz

(1) This product is designed to be used in over-voltage category (installation category) IlI

of EN 61800-5-1:2007.
(2) Use an insulated power supply of DC12 to 24 V which has CE marking or complies

with EN60950.

* Use sheathed (jacketed) cable, twisted cable or closely bundled cable for power cable.
* Power cable and signal wires must be sufficiently isolated from each other.

Remarks -

Closely bundled cable

Twisted Servo driver Servo driver
N N N L1
OO gL oy ——
L2C
V) V) V) v
United

Circuit Breaker

Install a circuit breaker which complies with IEC Standards and UL recognized (Listed

and @ marked) between power supply and noise filter.
The short-circuit protection circuit on the product is not for protection of branch circuit.

The branch circuit should be protected in accordance with NEC and the applicable local
regulations in your area.

For driver and applicable peripheral equipments, refer to P.2-10 "Driver and List of Applicable
Peripheral Equipments".
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1. Conformance to international standards

Composition of Peripheral Equipments

Noise Filter

Remarks -

Option part No.

Voltage specifications

Manufacturer’s

Applicable

Manufacturer

for driver part No. driver (frame)
DVOP4170 Single phase 100 V/200 V SUP-EK5-ER-6 A, B-frame
3-phase 200 V A, B-frame
DVOPM20042 |Single phase 100 V/200 V| 3SUP-HU10-ER-6
3-phase 200 V C-frame Okaya Electric Ind.
DVOP4220 Single/ 3-phase 200V | 3SUP-HU30-ER-6 D-frame
DVOPM20043 3-phase 200 V 3SUP-HU50-ER-6 E-frame
DVOP3410 3-phase 200 V 3SUP-HL50-ER-6B F-frame

* Select a noise filter whose capacity is commensurate with the power source capacity (in
consideration of the load condition).

e For the detailed specifications of each noise filter, contact the manufacturer.

*When two or more servo drivers are used with a single noise filter at the common pow-
er source, consult with the noise filter manufacturer.

* Do not run the input and output wiring on the same passage: noise resistance will drop. (Figure

at lower right)

e |solate the input and output line from each other. (Figure at lower left)

Isolate the input and output

Noise Filter

AC input ; ’ AC output
2 5
3 E 6

Ground

The effect'of the noise filter is a little.

Noise Filter
AC input .-, ;

2

3 E 6
Ground |

AC output

Do not place the input and output lines
in the same duct or do not tie both in a bundle.

Related page --%: © P.2-10 “Driver and List of Applicable Peripheral Equipments” ¢ P.7-108 “Options”
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1. Conformance to international standards
Composition of Peripheral Equipments

Surge Absorber
Option part No. Voltage spec.:mcatlons Manufacturer’s Manufacturer
for driver part No.
DVOP1450 3-phase 200 V R-A-V-781BXZ-4 Okava Electric Ind
I .
DVOP4190 |[Single phase 100 V/200 V R-A-V-781BWZ-4 y

When performing withstand voltage test of machine and equipment, be sure to remove the
surge absorber; otherwise, it will be damaged.

Residual current device

Install a residual current device (RCD) at primary side of the power supply.
Select a RCD of type.B prescribed in IEC60947-2, JISC8201-2-2

(1) To prevent electric shock, be sure to connect the ground terminal (@) ) of the driver,
and the ground terminal (PE) of the control panel.

(2) The ground terminal (@) ) must not be shared with other equipment. Two ground ter-
minals are provided.

m For driver and applicable peripheral equipments, refer to P.2-10 “Driver and List of Applicable
Peripheral Equipments”.

Related page -3  P.7-108 “Options”
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1. Conformance to international standards
Composition of Peripheral Equipments

Structure of control board

If there is a gap at cable inlet/outlet, mounting hole of operation panel or a door, radio [~
waves will penetrate into or radiate out through the gap. To prevent unfavorable condi-
tions due to radio frequency activities, observe the following control board design and
selection instruction.

* The control board should be made of metal which provides electrical continuity.

* The control board should not have electrically-isolated conductor.

¢ All units installed in the casing should be grounded to the case.

o
-
o
o
o
=
Y
=
o
S

Increasing noise resistance of control I/O signal R

When noise is applied to the control input/output, it causes displacement and malfunc-

tioning of 1/0O signal.

* X1 to X6 are secondary side circuit which should be isolated from the primary power
source (24 VDC control power source, 24 VDC braking power source and 24 VDC for
regenerative resistor). Do not connect the secondary side circuit to the primary power
source and ground wire. Otherwise, I/O signal will cause error operation.

e Control power source should be completely isolated from external operating power
source. Never connect the ground of the control power source to that of external power
source.

* The signal line should have shield, the both end of which should be connected to the
ground.

For driver and applicable peripheral equipments, refer to P.2-10 “Driver and List of Applicable
Peripheral Equipments”.

Use options correctly after reading Operating Instructions of the options to better understand
the precautions.
Take care not to apply excessive stress to each optional part.
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2 2. System Configuration and Wiring

Preparation Driver and List of Applicable Peripheral Equipments

List of Peripheral Equipments

Required Circuit Noise Surge s Rated operating
i current of magnetic
Driver Voltage GEEE] Power breaker ) filter a‘bsorber filter for contactor Contact
1 output ( at the ( rated Single phase Single phase signal configuration
rated load, current éib};ése é:b};ése 9 #
Single phase, approx.
100 V 50 Wto 100 W 0.4 KVA DVOP4170 DVOP4190
MADLL ] Single/3-phase approx. DVOP4170 DVOP4190
oy o | sowto200w SV
- 10A DVOPM20042 DVOP1450
Single 100 V 200 W g%p;‘\’,’; DVOP4170 DVOP4190 20 A
MBDLUDIU] Single/3-phase, 400W approx. DVOP4170 DVOP4190 (3P+1a)
0.9 kVA DVOPM20042 DVOP1450
) approx.
Single 100 V 400 W DVOP4190
MeDLOOOOD 0.9 kVA 15A DVOPM20042 DVOP1460
Single/3-phase, 750 W approx.
200V 1.3 kVA
approx.
1.0kw 1.8 kVA
approx. DVOP4]90
09 kW 1.8 kVA DVOP1450 30 A
MDDLCICO] 3-phase, 200 V approx 20A DVOP4220 (3P+1a)
10kW 1.8 kVA
approx.
1.5 kW 2.3 kVA
approx. DVOP1460
20kwW 3.3 kVA RJ8035 60A
MEDLCICCOC 3-phase, 200 V 30A DVOPM20043 DVOP1450 (Recommended) 3P4
2.5 kW approx. component (3P+1a)
: 3.8 kVA *4
approx.
2.0 kW 3.8 KVA 60 A
approx. (3P+1a)
3.0 kW A DVOP1460
approx RJB035
MFDLLCICICICC] 3-phase, 200 V 4.0 kW X 50 A DVOP3410 DVOP1450 (Recommended)
6.0 VA component
approx. *4 100 A
4.5kwW 6.8 KVA (3P+1a)
approx.
50kwW 7.5 KVA
List of Applicable diameter cables
. n Diameter Crimp n
Diameter Crimp : Diameter :
Required and terminal witﬁrs"?and f;?::lglnnt?:ﬂ and Dlaémgter
N Voltage Rated Power withstand for main withstand :
Driver Py Lo voltage power withstand
1 output ( at the voltage of circuit of control supply voltage of voltage of
rated load mal:acblll’:ult tel;ro'n::rln(al power erminzl moto:4cable Brakelcable
supply cable block
Single phase, approx.
100 V 50Wio 100w 0.4 KVA
MADLIOEH Sngle/3-oh
ingle/3-phase, approx.
200 V 50 W to 200 W 0.5 KVA 0.28 mmz/
Single phase, 200 W approx. 0.75 mmz/ 0.75 mm2/ AVXS%
100 V 0.5 kVA AWG18 AWG18
MBDLLICIEICIC] - 0.75 mmz2/
Single/3-phase, 400W approx. 600 VAC 600 VAC AWG1S
200V 0.9 kVA or more or more
0.75 mmz/
Sinale o Connection AWG18 Connection 100 VAC
ingle phase, approx. . - or more
100 V 400 W 0.9 kVA to exclusive 600 VAC to exclusive
MCDLOLICICN] connector connector
Single/3-phase, 750 W approx. or more
200V 1.8 kVA
approx.
0.9 kW
2.3KVA 2.0 mme/ 2.0 mme/ 0.75 mmz/
Single/3-phase, approx. AWG14 AWG14 AWG18
MDDLLILHOD 200V 10kw 2.4 VA 600 VAC 600 VAC 100 VAC
approx. or more or more or more
15kw 2.9 KVA

When use the external regenerative resistor of the option, use the cable with the same diameter as the
main circuit cable.

Related page --3+| Noise filter...P.7-108 Surge absorber...P.7-110

Ferrite coil...P.7-111 Motor/brake connector...P.2-28



I 2. System Configuration and Wiring

Driver and List of Applicable Peripheral Equipments

: : Diameter Crimp :
Diameter Crimp H Diameter ;
Required and terminal wittalggand fc:(:::rglr:!;:)l and Dlaarlr_'\gter
Diver Voltage Rated Power withstand for main T elage eer withstand ithstand
* output at the voltage of circuit of con?rol gu I voltage of R G
(rated load, main circuit terminal Ser terr?\?nyal motor cable brake%abl B
cable block sup':)ly cable block K
2.0 kW appL(\)/);.\ 2.0 mmz/ Connection Connection 2.0 mmz/ L
3.3 AWG14 R . AWG14
MEDLLICICIC] 3-phase, 200 V 600 VAC to exclusive to exclusive 600 VAC
2.4 kW z%p&%ﬁ or more connector connector or more
0.75 mmz/
3.0 kW approx. 'smailer’ AWG1S 11 mm or 0.75 mme/
i 45KVA =3 AWG18
approx. 3.5 mmz/ 600 VAC 3.5 mme/ 100 VAC
4.0kW 6.4 kVA AWG12 or more AWG12 or more )
MFDLOICICICIC] 3-phase, 200 V 600 VAC 05.3 05.3 600 VAC %
4.5 kW g%p&(\)/);.\ or more Terminal Terminal or more 3
p— block block g.
5.0 kW 7%kaA M5 M5 S

*1 Select peripheral equipments for single/3phase common specification according to the power source.

*2 For the external dynamic brake resistor, use the magnetic contactor with the same rating as that for the main circuit.

*3 When use the external regenerative resistor of the option (DVOPM20058, DVOPM20059), use the cable with the same diameter as the
main circuit cable.

*4 Use thses products to suit a standard.

e About circuit breaker and magnetic contactor
To comply to EC Directives, install a circuit breaker between the power and the noise filter
without fail, and the circuit breaker should conform to IEC Standards and UL recognized (Listed
and @) marked).
Suitable for use on a circuit capable of delivering not more than 5,000 Arms symmetrical amperes, be-
low the maximum input voltage of the product. —

Select a circuit breaker and noise filter which match to the capacity of power
supply (including a load condition).

* Terminal block and protective ground terminals
¢ Use a copper conductor cables with temperature rating of 75 °C or higher.

* Use the attached exclusive connector for A to E-frame, and maintain the peeled off length of 8 to
9 mm. (Refer to P.2-31)
 Fastening torque list (Terminal block screw/Terminal cover fastening screw)
Terminal cover fastening

Driver Terminal block screw screw
. Nominal| Fastening torque |Nominal | Fastening torque
Frame Terminal name size (Nem) Mot 1 o (Neom) Mot
F L1,L2,L3,L1C, L2C, P, RB, B, N, U, V, W M5 1.0t0 1.7 M3 0.19 to 0.21

Fastening torque list (Ground terminal screw/Connector to host controller (X4))
Connector to host
controller (X4)
Nominal| Fastening torque |Nominal | Fastening torque
size (Nem) Note 1 size (Nem) Note 1
AtoE M4 0.7t00.8
F M5 141016 M2.6 | 0310035 L

Terminal block screw

Driver frame

Note 1 e Applying fastening torque larger than the maximum value may result in damage
to the product.
* Do not turn on power without tightening all terminal block screws properly.
* Do not turn on power without tightening all terminal block screws properly, other-
wise, loose contacts may generate heat (smoking, firing).
* To check for looseness, conduct periodic inspection of fastening torque once a year.

Be sure to conduct wiring properly and securely. Insecure or improper wiring may cause the motor
running out of control or being damaged from overheating. In addition, pay attention not to allow
conductive materials, such as wire chips, entering the driver during the installation and wiring.




2 2. System Configuration and Wiring

Preparation Overall Wiring (A to B-frame, 100 V/200 V type)

Connecting Example of A to B-frame

* Apply the voltage designated on the
nameplate from the power source.
Symmetric current should be 5000 Arms or below.
If the short-circuit current on the power source
exceeds this value, use a current-limiting device
(e.g. current-limiting fuse, current-limiting circuit
breaker or transformer).

e Wiring of Main Connector (XA)
Circuit Breaker (MCCB)

To protect power supply line from overload-
ing, install a wiring circuit breaker rated to
the capacity of the power supply.

Noise Filter (NF)
Removes external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver.

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this.

* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (to be supplied by customer)
Reduces harmonic current of the main
power.

e Wiring of Motor Connector (XB)
Pin P (6-pin), B (4-pin)
* When you connect an external
regenerative resistor, connect
the external regenerative resistor
between P and B, set up Pr0.16
to1or2.

Note that no regenerative resistor is
equipped in Frame A and B type.

Mains
Residual
current device
M
W LI
41k Wiring to Connector, XA+ P.2-14|
e Connection to input power
L1(5pin)
il L2(4pin)
— .
L3(3pin)
Reien L L L1C(2pin)
— (CC L2C(1pin)
Tp Tyl Tyl s 7 7

Wiring to Connector, XB - P.2-14|

e Connection to external components

install an external protective apparatus, such
as thermal fuse without fail.

e Thermal fuse and thermal protector are built in to
the regenerative resistor (Option). If the thermal
fuse is activated, it will not resume.

* Mount the regenerative resistor on
incombustible material such as metal.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page - « P.7-108... “Options”
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2. System Configuration and Wiring
Overall Wiring (A to B-frame, 100 V/200 V type)

PC (to be supplied
by customer)

Handle lever
Use this for connector
connection. Store this

after connection for Setup support software “PANATERM” 3
other occasions. Please download from our web site. B
(Refer to P.2-31 for -
connection.) 3
Wiring to Connector, X1 P.2-32|
Charge lamp——— X —
(Red LED)"" e Connection to PC (PANATERM)
= Wiring to Connector, X2 P.2-32|
"= . X1 » Connection to RS232, RS485
; =l F == or host controller
. "'_”@ : == g X2 =18,
l =y || ka = . Wiring to Connector, X3 P.2-34|
E% E [f._ T * Connection to Safety controller
| I I
: X4
=1k Wiring to Connector, X4 P.2-35|
---------------------------------------------- J&Eﬁ@
= || 18 « Connection to host controller
U-phase(red) u==y | §
V-phase(white) =udil| I i
W-phase(black)— I P.2:36|
* These colors are used (@)
for optional cable. S
Wiring to Connector, X6 P.2-38|
. ¢ Connection to encoder
Ground Grou?]d Remarks -+
terminal (earth) * X1 to X6 are used for the
) secondary circuit. To connect these
Junction cable for motor terminals to the primary power
Wiring to Connector, XB  P.2-14] supply (particularly, 24 VDC power
- — supply for brake), insulation is
* Connection to motor driving phase required. —
and ground Do not connect these terminals to
Junction cable for encoder the same power supply.
\k Junction cable
| for brake
n |—7 /
_— ~
| 0
! d DC Power supply —L—
*1 Do not make displacement, wiring or inspection for brake DC24 V
’ to be supplied by customer
while the LED is lit - cause of electric shock. ( upplied by cu )
Related page -  P.2-14“Wiring of the Main Circuit (A to B-frame, 100 V/200 V type)” « P.2-28 “Specifications of Motor connector”
URL.: http://industrial.panasonic.com/ww/products/motors-compressors/fa-motors
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2

Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (A to B-frame, 100 V/200 V type)

A to B-frame, 100 V /200 V type

¢ Wiring should be performed by a specialist or an authorized personnel.
* Do not turn on the power until the wiring is completed.
¢ Never touch the power connector (XA and XB) to which high voltage is applied.

There is a risk of electric shock.

* Tips on Wiring

1) Wire connector (XA and XB).

2) Connect the wired connector to the driver.
Fully insert the connector to the bottom until it clicks.

] ] L1
Power
supply ] RCD|—MCCB Lo
— — L3
L1C
L2C
- XA
External regenerative
resistor \ pr 6 P
L 5| N
............ 4| B
red U3
\Y
e — 12
W 1w
E
By @: ]@
*These colors
are used for
optional cable.
— Motor —
Ground resistance: 100 Q max.
For applicable wire, refer to P.2-10.
o7 DC DC power supply
> 24V | for brake
L
Varistor

Fuse (125 V 10 A)

*Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual
current device to be the one designed for "Inverter"
and is equipped with countermeasures for harmonics.

*Provide a circuit breaker.

*Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

*Provide an AC Reactor.

eConnect L1 and L1C, and L3 and L2C at single
phase use (100 V and 200 V), and don't use L2.

*Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).
*Don't connect anything to N.

*Avoid shorting and grounding. Don't connect the
main power.

eEarth-ground this.

*To prevent electric shock, be sure to connect the ground
terminal ( @ ) of the driver, and the ground terminal
(ground plate) of the control panel.

*The ground terminal ( @ ) must not be shared with
other equipment.

Two ground terminals are provided.

*Don't connect the earth cable to other inserting slot,

nor make them touch.

eCompose a duplex Brake Control Circuit so that the
brake can also be activated by an external immediate
stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how to
use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-45.

*Provide a varistor.

Connect a 10 A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.

Related page -3 e P.2-28 “Specifications of Motor connector” e P.2-31 “Wiring method to connector”
¢ P.7-132 “Connector kit for XA”

¢ P.7-133 “Connector kit for XB”



2

2. System Configuration and Wiring

Preparation

Wiring Diagram (A to B-frame, 100 V/200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”.

In Case of Single Phase, A to B-frame, 100 V /200 V type

Power supply Single phase, 100 V —15 % to 120 V +10 % /200 V —15 % t0 240 V +10 %

¢ In Case of Leadwire type

Built-in thermal
protector of an
external
regenerative
resistor

MCCB
—x

lMain power

‘¢ Noise filter

Control power
supply

[External regenerative resistor}:
Red -

11

White

Motor
connection
4]a
172159-1 ®|S
172167-1 ®
ALM

37
Insulated @_,_% ALM+
DC12t0 24 V

(+5%) O 86 -
=

supply
e

(light yellow)

For single phase
wiring, L2 is not
used.

¢ In Case of connector type

Built-in thermal
protector of an

wiring, L2 is not

external
regenerative
H resistor
: - (iight yellow)
mccB | 3 " L: |
—x 2 [ .
P H lMain power
— i |8 = L2 3 supply |
— 2 Uy | L B
- For single phase
T {IMC [ L1C |] Control power ingle p
- L2c | supply

|

|

|

} Motor !
connection |
|

|

|

|

i
Insulated g ALM+
DC12t0 24V
(#5%) O 36 e
* J

used.

In Case of 3-Phase, A to B-frame, 200 V type

Power supply 3-phase, 200 V —15 % t0 240 V +10 %

¢ In Case of Leadwire type

Built-in thermal
protector of an

¢ In Case of connector type

Built-in thermal
protector of an

external external
regenerative regenerative
' resistor resistor
: . (light yellow) - (light yellow)
mces [ 5 . LE | MccB [ 5 L Lc |
d s d Main power | 1 = d Main power |
T8 : L2 1supply | T8 ; L2 1 supply |
— 2 e~ L3 ! — 2 i L3 !
{}IMC [ L1C |] Control power | {IMC [ L1C |] Control power |
= LoC | ['supply ! = L2C | ] supply ‘
: P | \ ) |
[External regenerative resistor|: N . N .
Red e S | 1 S |
White Motor ' Motor '
Black 2|2 V_ | connection | V_ | [connection |
3 W w
Green 22 i i
172159-1 ®|S ' @ I
o e g | ¢ |
empg B Megg |
Insulated g ALM+ ! Insulated ALM: .
DC12to 24 V DC12to 24 V
,(5%) O 36 pm | 5% O 36 e |
Note.1)
Short wire Built-in Connection of the connector XB
Frame No. (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.
gzggmz without without *Connect an external regenerative resistor between P-B *Always open between P-B

The wiring indicated with the broken line shall be provided only when required.

Related page --:-

¢ P.2-28 “Specifications of Motor connector” ¢ P.2-31 “Wiring method to connector”
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2 2. System Configuration and Wiring

Preparation Overall Wiring (C to D-frame, 100 V/200 V type)
Connecting Example of C to D-frame
* Apply the voltage designated on the nameplate —— Mains
from the power source. Residual
Symmetric current should be 5000 Arms or below. current device
If the short-circuit current on the power source [!] [!] [!]
exceeds this value, use a current-limiting device —
(e.g. current-limiting fuse, current-limiting circuit
breaker or transformer). _
e Wiring of Main Connector (XA) W
Circuit Breaker (MCCB) 41k Wiring to Connector, XA-- P.2-18|
To protect power supply line from overload- * Connection to input power
ing, install a wiring circuit breaker rated to L1 (Pin-5)
the capacity of the power supply. L2 (Pin-4)
ise Fi S
Noise Filter (NF) : t L3 (Pin-3)
Removes external noise from the power L .
lines. And reduces an effect of the noise RINI 3> L1C (Pin-2)
generated by the servo driver. . . E E ( L2C (Pin-1)
Magnetic Contactor (MC) 7 r

Turns on/off the main power of the servo
driver.

Use coil surge suppression units together
with this.

* Never start nor stop the servo motor

with this Magnetic Contactor. i :
Reactor (L) (to be supplied by customer) — E E
Reduces harmonic current of the main P
power. : :
« Wiring of Motor Connector (XB) S D RSB, L P.2-18 '
Pin P (6-pin), B (4-pin), and ¢ Connection to external components E E
RB (5-pin) P (Pin-6) P
* RB and B to be kept shorted for emmmmmssmmmmssssssees Lo
normal operation. | L. B(Pin-4) . '
* \When you connect an external
regenerative resistor, disconnect a Regenerative resistor (optional)

short circuit wire between RB and B,
then connect the external regenera-

tive resistor between P and B, set up
Pr0.16 to 1 or 2.

G ke © When you use an external regenerative resistor,
install an external protective apparatus, such

as thermal fuse without fail.

e Thermal fuse and thermal protector are built in to
the regenerative resistor (Option). If the thermal
fuse is activated, it will not resume.

* Mount the regenerative resistor on
incombustible material such as metal.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page - « P.7-108... “Options”
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2. System Configuration and Wiring
Overall Wiring (C to D-frame, 100 V/200 V type)

: 1: High voltage

PC (to be supplied
by customer)

Handle lever
Use this for connector
connection. Store this
after connection for Ch Setup support software “PANATERM”
X arge lamp P| d load f b si
other occasions. (Red LED)" ease download from our web site.
(Refer to P.2-31 for
connection.)

o
-
o
o
1
=
o
=3
o
=]

Wiring to Connector, X1 - P.2-32|

é Panasorie Ml « Connection to PC (PANATERM) —
- @@@ Wiring to Connector, X2 - P.2-32|
iy P = Y o 51 « Connection to RS232, RS485
N Hpo|l b :ﬁ _ or host controller
l L :E% E == B R[] -
el BH S — Wiring to Connector, X3 -* P.2-34|
umec |l oo E‘lm r
| HI=1=) — - * Connection to Safety controller
X ==
et 1| S & L
g | D —
L =] =]
oo
......................................... 1SS
____________ Short circuit wire(RB-B)—— 103l i) S5 Wiring to Connector, X4 - P.2-35|
i R HI=1= . -
U-phase(red) ot BHIEES Connection to host controller
V-phase(white) Sl H — 5
W-phase(black) i == [0} Wiring to Connector, X5 - P.2-36|
* These colors are used @_ g » Connection to feedback scale
for optional cable. I s
Wiring to Connector, X6 - P.2-38| —
—| » Connection to encoder
Ground _ .
(earth) * X1 to X6 are used for the
_ secondary circuit. To connect these
Junction cable for encoder terminals to the primary power

supply (particularly, 24 VDC power

\Junction cable for motor supply for brake), insulation is

— - required. S
Wiring to Connector, XB -# P.2-18 Do not connect these terminals to
» Connection to motor driving phase the same power supply.
and ground
\K Junction cable
' - b for brake
—\ 0
| N
| 0
L ) DC Power supply L

for brake DC24 V
*1 Do not make displacement, wiring or inspection (to be supplied by customer)

while the LED is lit - cause of electric shock.

Related page -3 e P.2-18“Wiring of the Main Circuit (A to B-frame, 100 V/200 V type)” e P.2-28 “Specifications of Motor connector”
URL.: http://industrial.panasonic.com/ww/products/motors-compressors/fa-motors




2 2. System Configuration and Wiring
Preparation Wiring of the Main Circuit (C to D-frame, 100 V/200 V type)

C to D-frame, 100 V /200 V type

¢ Wiring should be performed by a specialist or an authorized personnel.

* Do not turn on the power until the wiring is completed.

¢ Never touch the power connector (XA, XB and XC) to which high voltage is applied.
There is a risk of electric shock.

¢ Tips on Wiring

1) Wire connector (XA and XB).

2) Connect the wired connector to the driver.

Fully insert the connector to the bottom until it clicks.

*Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual
current device to be the one designed for "Inverter"
and is equipped with countermeasures for harmonics.

*Provide a circuit breaker.

*Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

*Provide an AC Reactor.

*Connect L1 and L1C, and L3 and L2C at single
phase use (100 V and 200 V), and don't use L2.

Power RCD
supply

*Do not connect anything to N.

*Match the colors of the motor lead wires to those of the
6| P corresponding motor output terminals (U,V,W).
i 5| RB *Don't disconnect the shorting cable between B2 and B3
[ (C and D frame type). Disconnect this only when the
oL 4
3
2
1

External regenerative
resistor O —

external regenerative register is used.

*Avoid shorting and grounding. Don't connect the
main power.

eEarth-ground this.
XB *To prevent electric shock, be sure to connect the ground
@ terminal ( @ ) of the driver, and the ground terminal
(ground plate) of the control panel.
*The ground terminal ( @ ) must not be shared with
other equipment.
Two ground terminals are provided.

Ground resistance: 100 @ max. . N
For applicable wire, refer to P.2-10. *Don't connect the earth cable to other inserting slot,
nor make them touch.

*These colors
are used for
optional cable.

— Motor

*Compose a duplex Brake Control Circuit so that the

T
DC DC power supply brake can also be activated by an external immediate
24V | for brake stop signal.
T *The holding brake has no polarities.
Varistor *For the holding brake power supply capacity and how to
use the brake, refer to “Specifications of Built-in Holding
Fuse (125V 10 A) Brake” on P.2-45.

*Provide a varistor.
Connect a 10 A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.

Related page -3 e P.2-28 “Specifications of Motor connector” e P.2-31 “Wiring method to connector”
¢ P.7-132 “Connector kit for XA” * P.7-133 “Connector kit for XB”
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2 2. System Configuration and Wiring
Wiring Diagram (C to D-frame, 100 V/200 V type)

Preparation

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,

please be aware that you will no longer be able to use “immediate stop function”.

In Case of Single Phase, C to D-frame, 100 V /200 V type

Power supply Single phase, 100 V —15 % to 120 V +10 % /200 V —15 % t0 240 V +10 %

¢ In Case of Leadwire type

Built-in thermal
protector of an
external
regenerative
resistor

(light yellow)

¢ In Case of connector type

Built-in thermal
protector of an
external
regenerative
resistor

(light yellow)

MCCB | 5 - | moce [ 5
i = L1 . «—x = L~ L .
5 el lMalnIpower ! a; d NER Malnlpower !
[} supply 7] H ——\Supply
— S % L3 | D 3 ; L3 !
=z ¥ ~ — For single phase b4 = F——1 1 For single phase
T [ RIS o | s e R | e I T
! used. - L L2C | I used.
E —Do not connect anything. E . Do not connect anything.
For manu- “ For manu-
Note.1) Short wi facturer's use | facturer's use |
ote. ort wire ' ' Note.1) Short wire ' !
= | : \E—F-,— |
- - B RB ' . '
[External regenerative reSIStOrE L& | [External regenerative resistor}.! RBfB |
Red 1 T
1)1 u | |
White > v Motor | Y| Motor |
connection | V_{fconnection !
3 W W
4|4 | 1 |
172159-1 < | o |
172167-1 ! !
ALM =+ | |
a7 | .
Insulated 5 ALM+ | Insulated ) |
DC12to 24 V DC12t0 24V
(#5%) On %6 i (5% 36 i
T | T |

In Case of 3-Phase, C to D-frame, 200 V type

e

Power supply 3-phase, 200 V —15 % to 240 V +10 %

¢ In Case of Leadwire type

Built-in thermal
protector of an
external
regenerative
resistor

(light yellow)

¢ In Case of connector type

Built-in thermal
protector of an
external
regenerative
resistor

(light yellow)

MceB [ & I Rp— | MccB [ 5 P |
f = " L Main power ! H = " Lt Main power !
3 ; L2 | supply | T 8 L2 _|rsupply |
-—x o /' ) L3 -—x ! 5 P .
z I . Z d :
{IMC_ L1c || Control power {IMC [ L1C || Control power
= L2C |]supply | = L2C |]supply |
T ' T '
E Do not connect anything. Do not connect anything.

Formanu- |
) facturer’s use |
Note.1) Short wire

[N | Formanu-
facturer's use |

Note.1) Short wire '

\E 3 | \E 3 |
- ~ort N\ _RB ' ; !
[External regenerative resistor} ! | [External regenerative resistor]. |- |
Red i B
! u . y Motor .
2[2 v | V_|{connection |
3 w ' w |
4[4 | |
172159-1 | S |
172167-1 ! !
AM | L |
g 37 . 37 '
Insulated ©) | Insulated ® |
DC12to 24 V DC12t0 24V
(+5%) On____36] ' (+5%) O 36] !
T | T |
" - S —
Note.1)
Short wire Built-in Connection of the connector XB
Frame No. (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.
- o i -
g I’ame with with Remove the short wire accessory from between RB-B. | .o 10 hetween RB-B with an attached short wire
-frame *Connect an external regenerative resistor between P-B

The wiring indicated with the broken line shall be provided only when required.

Related page - e« P.2-28 “Specifications of Motor connector” e P.2-31 “Wiring method to connector”
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2 2. System Configuration and Wiring

Preparation Overall Wiring (E-frame, 200 V type)
Connecting Example of E-frame
* Apply the voltage designated on the nameplate —— Mains
from the power source. Residual
Symmetric current should be 5000 Arms or below. current device
If the short-circuit current on the power source exceeds [!1 [!1 [!1
this value, use a current-limiting device (e.g. current- —
limiting fuse, current-limiting circuit breaker or |:|
transformer) _
* Wiring of Main Connector (XA) WL Wiring to Connector, XA ---3-P.2-22|
Circuit Breaker (MCCB) 41k * Connection to input power
To protect power supply line from overload- L1 (Pin-5)
ing, install a wiring circuit breaker rated to .
the capacity of the power supply. L2 (Pin-4)
T
Noise Filter (NF) i L3 (Pin-3)
. >
Removes external noise from the power * L L1C (Pin-2)
lines. And reduces an effect of the noise T —

i , , L2C (Pin-1
generated by the servo driver. g g g ( )
Magnetic Contactor (MC) ——

Turns on/off the main power of the servo | | + +  @oreeeseessesssesess
driver.
Use coil surge suppression units together
with this. e
* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (to be supplied by customer) —
Reduces harmonic current of the main
power.

e Wiring of Motor Connector (XC)
Pin P (4-pin), RB (2-pin), and

Wiring to Connector, XC - P.2-22|

B(3-pin) « Connection to external components

*RB and B to bt_a kept shorted for P (Pin-6)
normal operation. | leeeecsssssseses 4

 When you connect an external B (Pin-4)
regenerative resistor, disconnect a

short circuit wire between RB and B,

then connect the external regenera- Regenerative resistor (optional)
tive resistor between P and B, set up * When you use an external regenerative resistor,
Pr0.16 to 1 or 2. install an external protective apparatus, such

as thermal fuse without fail.

e Thermal fuse and thermal protector are built in to
the regenerative resistor (Option). If the thermal
fuse is activated, it will not resume.

* Mount the regenerative resistor on
incombustible material such as metal.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page - « P.7-108... “Options”
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2. System Configuration and Wiring
Overall Wiring (E-frame, 200 V type)

PC (to be supplied
by customer)

Handle lever

Use this for connector

connection. Store this Charge lamp -
after connection for (Red LED)"! Setup support software “PANATERM” k]
other occasions. Please download from our web site. 3
(Refer to P.2-31 for | o ¥ g

connection.)

Wiring to Connector, X1 - P.2-32|

Panasonic
o ¢ Connection to PC (PANATERM) 7
D00 ;
M s <A Y] Wiring to Connector, X2 -1 P.2—32|

0 x| {=m  Connection to RS232, RS485
_ or host controller
B

Gl E= T

Wiring to Connector, X3 - P.2-34|
» Connection to Safety controller

Wiring to Connector, X4 - P.2-35|
e Connection to host controller

el !
Wiring to Connector, XB--# P.2-22| DS g9S |
e Connection to motor e l=l=]=|
U-phase(red) —
V-phase(white)
W-phase(black)

* These colors are used
for optional cable.

Wiring to Connector, X5 - P.2-36|
e Connection to feedback scale

Wiring to Connector, X6 -+ P.2-38| I
V e Connection to encoder
M

O

N Remarks -
tGFOU_ndI — . ¢ X1 to X6 are used for the
erminal - Ground  Junction cable secondary circuit. To

(earth)  for encoder connect these terminals to

the primary power supply
(particularly, 24 VDC

@
</

S power supply for brake), L
Junction cable for motor insulation is required.
Connection to motor driving Do not connect these

i3 P.2-22

terminals to the same
power supply.

phase and ground

™ Brake cable N

e

= 1 [
DC Power supply —
for brake DC24 V | ]
(to be supplied by customer)

*1 Do not make displacement, wiring or inspection while the LED is lit - cause of electric shock.

+ The figure above shows connections on the mutifuction type.

+ Only for the standard type is not provided with X2, X3 and X5.
Related page % e P.2-18 “Wiring of the Main Circuit (E-frame, 200 V type)” e P.2-28 “Specifications of Motor connector”
URL.: http://industrial.panasonic.com/ww/products/motors-compressors/fa-motors
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2 2. System Configuration and Wiring
Preparation Wiring of the Main Circuit (E-frame, 200 V type)

E-frame, 200 V type

* Wiring should be performed by a specialist or an authorized personnel.

* Do not turn on the power until the wiring is completed.

¢ Never touch the power connector (XA, XB and XC) to which high voltage is applied.
There is a risk of electric shock.

* Tips on Wiring

1) Wire connector (XA, XB and XC).

2) Connect the wired connector to the driver.
Fully insert the connector to the bottom until it clicks.

*Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

*Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

*Provide an AC Reactor.

Power| |pcpl_Imccs
supply

4| P *Don't disconnect the shorting cable between RB and B.
3 RB Disconnect this only when the external regenerative
2
1

External regenerative :
resistor .

register is used.
*Do not connect anything to N.

*Match the colors of the motor lead wires to those of the
XC corresponding motor output terminals (U,V,W).

*Avoid shorting and grounding. Don't connect the
— 3|V main power.

[t
_@ 12|V eEarth-ground this.

1 W *To prevent electric shock, be sure to connect the ground
B terminal (@ ) of the driver, and the ground terminal

X (ground plate) of the control panel.
Green E —@ ’@ *The ground terminal ((2) ) must not be shared with other

Red

< |C

E

equipment.
Two ground terminals are provided.

*Don't connect the earth cable to other inserting slot,
nor make them touch.

*These colors
are used for
optional cable.

— Motor

Ground resistance: 100 Q max.
For applicable wire, refer to P.2-10. —*Compose a duplex Brake Control Circuit so that the

brake can also be activated by an external immediate
. stop signal.
< 7 DC DC power supply *The holding brake has no polarities.
N 24V | for brake *For the holding brake power supply capacity and how to
use the brake, refer to “Specifications of Built-in Holding
. Brake” on P.2-45.
Varistor *Provide a varistor.
Fuse (125 V 10 A) Connect a 10 A fuse in series with the varistor.

1l

The wiring indicated with the broken line shall be provided only when required.

Related page --3: e« P.2-28 “Specifications of Motor connector”  P.2-31“Wiring method to connector”
¢ P.7-132 “Connector kit for XA, XC” ¢ P.7-133 “Connector kit for XB”
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2 2. System Configuration and Wiring
Preparation Wiring Diagram (E-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

In Case of 3-Phase, E-frame, 200 V type

Power supply 3-phase, 200V -15 % t0 240V +10 %

Built-in thermal protector
of an external
regenerative resistor

s| (light yellow)

o
-
o
o
o
=
Y
=
o
S

Coil surge suppression unit

MCCB | 5 PoL |_|1 |

A E ' Main power |

e 3 L2 |rsupply !

—i—3 5 L3 |

{}IMC [ L1C ]| Control power .

= L2C || supply |

Note.1) Short wire . IID |

‘| RB |

|External regenerative resistor]". o B .
N | L

U |

v Motor '

connection |

iy |

Insulated ALM+ |

DC12to 24 V |
(15 c‘yr)) @ _\—36 ALM- . I

pa — |

Note.1)
) Built-i Connection of the connector XC
Frame | Short wire uilt-in
No. |(Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.
* Remove the short wire accessory from
E-frame with with between RB-B. * Shorted between RB-B with an attached L
* Connect an external regenerative resistor | short wire
between P-B.

The wiring indicated with the broken line shall be provided only when required.
Related page -3 e« P.2-28 “Specifications of Motor connector” e P.2-31 “Wiring method to connector”
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2

2. System Configuration and Wiring

Preparation

Overall Wiring (F-frame, 200 V type)

Connecting Example of F-frame

* Apply the voltage designated on the nameplate ——

Mains

from the power source.

Symmetric current should be 5000 Arms or below.

Residual
current device

If the short-circuit current on the power source
exceeds this value, use a current-limiting device
(e.g. current-limiting fuse, current-limiting circuit
breaker or transformer).

* Wiring of Main Circuit
Circuit Breaker (MCCB)
To protect power supply line from overload-
ing, install a wiring circuit breaker rated to
the capacity of the power supply.

Noise Filter (NF)
Removes external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver.

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this.

* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (to be supplied by customer)
Reduces harmonic current of the main
power.

Pin P, RB and B
* RB and B to be kept shorted for

[ 11
Wil

(]

normal operation.

¢ When you connect an external
regenerative resistor, disconnect a
short bar between RB and B, then

connect the external regenerative
resistor between P and B, set up
Pr0.16 to 1 or 2.

Pin N

* Do not connect anything.

Regenerative resistor (optional)

SN e © When you use an external regenerative resistor,

Connection with input .
% P.2-26
41k power supply :
L1
L2
TR L3
l )| L L L Lic
. CCC 12
WKW ddd
= :
REnER| E ________________
== i m——— i E
Connection to external . : :
components eP228) g
....................... ;o

install an external protective apparatus, such

as thermal fuse without fail.
e Thermal fuse and thermal protector are built in
to the regenerative resistor (Option). If the

thermal fuse is activated, it will not resume.

* Mount the regenerative resistor on
incombustible material such as metal.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page - « P.7-108... “Options”
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2. System Configuration and Wiring
Overall Wiring (F-frame, 200 V type)

i....1: Highvoltage PC (to be supplied by customer)
Setup support software
“PANATERM”
Please download
Charge lamp from our web site.

(Red LED)™

Wiring to Connector, X1 - P.2-32|
* Connection to PC (PANATERM)

o
-
o
o
1
=
o
=3
o
=]

Wiring to Connector, X2 - P.2-32|

E-%—
HIN:

; =y » Connection to RS232, RS485
= or host controller
i % Wiring to Connector, X3 -+ P.2-34|
= ¢ Connection to Safety controller
HEE
§ ©) Wiring to Connector, X4 - P.2-35|
""""""""""""""""""""""""" I * Connection to host controller
Short bar (RB-B) —————u &)
""""""""""""""""""""""" Sl ] [}——{ Wiring to Connector, X5 - P.2-36| A
1 rEFT@}  * Connection to feedback scale
45
U-phase(red) iy Wiring to Connector, X6 - P.2-38]
V-phase(white) : ¢ Connection to encoder
W-phase(black) '1'
* These colors are tep==
Eiﬁ?l_fm optiona! @ P * X1 to X6 are used for the secondary
® @] | circuit. To connect these terminals to
the primary power supply (particularly,
< [ o i
24 VDC power supply for brake),
Ground — insulation is required.
terminal Ground Do not connect these terminals to the
(earth) same power supply.
\S
S
"™~ Junction cable Junction cable for motor o
for brake Connection to motor driving .,  , s Junction cable
phase and ground IS for encoder
1 I
(TO) M
= L
DC Power supply for brake |: |1 ——
DC24 V
(to be supplied by customer) 4 h
*1 Do not make displacement, wiring or inspection while the LED is lit - cause of electric shock.
Related page -3 © P.2-26 “Wiring of the Main Circuit (F-frame, 200 V type)” ¢ P.2-28 “Specifications of Motor connector”
URL.: http://industrial.panasonic.com/ww/products/motors-compressors/fa-motors
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2

Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (F-frame, 200 V type)

F

-frame, 200 V type

* Wiring should be performed by a specialist or an authorized personnel.
* Do not turn on the power until the wiring is completed.
¢ Never touch the terminal to which high voltage is applied. There is a risk of electric shock.

* Tips on Wiring

1) Take off the cover fixing screws, and detach the terminal cover.

2) Make wiring

Use clamp type terminals of round shape with insulation cover for wiring to the termi-

nal block. For cable diameter and size, reter to "Driver and List of Applicable Periph-

eral Equipments" (P.2-10).

Tighten the terminal block screw with a torque between 1.0 Nem and 1.7 Nem.
3) Attach the terminal cover, and fix with screws.

Tighten the screw securing the cover with a torque written on P.2-11.

Fuse (125V 10 A)

*Check the name plate of the driver for power specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

- L1
Power I *Make sure to provide a noise filter.
supply| | RCD|—MCCB|— NF MCi L L2 *Provide coil surge suppression units to the coil of the
|| L I L3 Magnetic Contactor recommended by manufacturer. Never
start/stop the motor with this Magnetic Contactor.
L1C *Provide an AC Reactor.
LZC 1. H
— *Don't disconnect the short bar between RB and B.
----------- P Disconnect this only when an external regenerative register
External regenerative RB is used. .
resistor Lo |: *Do not connect anything to N.
__________ B *Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).
N *Avoid shorting and grounding.
g 9 ]
Red U U Don't connect the main power.
white—Y Earth-ground this.
ite \V )
W *To prevent electric shock, be sure to connect the ground
W terminal (D)) of the driver, and the ground terminal (ground
E plate) of the control panel.
Green @ @ *The ground terminal (@.)) must not be shared with other
#These colors equipment.
g;?igﬁgfjcf;&e. Two ground terminals are provided.
— Motor *Don't connect the earth cable to other inserting slot,
— nor make them touch.
Ground resistance: 100 & max. *Compose a duplex Brake Control Circuit so that the brake
For applicable wire, refer to P.2-10. . . . .
can also be activated by an external immediate stop signal.
> DC power *The hoIdingIbrake has no polarities. .
DC su eFor the holding brake power supply capacity and how to
> pply e - .
24V for brake use the brake, refer to “Specifications of Built-in Holding
<+ Brake” on P.2-45.
Varistor *Provide a varistor.

Connect a 10 A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.
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2

Preparation

2. System Configuration and Wiring

Wiring Diagram (F-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”.

In Case of 3-Phase, F-frame, 200 V type
Power supply 3-phase, 200V —-15 % to 230V +10 %

of an external

Built-in thermal protector

regenerative resistor

. (light yellow)
| Terminal block i
MCCB | & oL K .
A = : L2 |+ Main power |
R : supply -
2 1} L3 |
MC — L1C || Control power
L2C |/ supply |
|External regenerative resistorf::,"" P |
: RB !
Note.1) Short bar /£ B |
N |
\L; Motor |
connection \
W |
E[ Motor ® AM L @ !
a7 |
Insulated @ ALM+ .
DC12t0 24V - |
- (i5 °/o) M 36 ALM- i
R J
Note.1)
F Short b Built-in Connection of terminal block
rame ort bar )
No. | (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.
* Remove the short bar accessory from
. . between RB-B. * Shorted between RB-B with an attached
F-frame with with . .
¢ Connect an external regenerative resistor | short bar
between P-B.

The wiring indicated with the broken line shall be provided only when required.
Related page <% e P.2-28 “Specifications of Motor connector”
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2 2. System Configuration and Wiring

Preparation Specifications of Motor connector

When leadwire type was be used

¢ When the motors of <MSMF, MQMF, MHMF> are used, they are connected as shown below.
Connector: Made by Tyco Electronics k.k, (The figures below show connectors for the motor.)

PIN No. | Applicati
l conneCtor for encoder 1= ° pg:_::mn *k When use absolut encoder
321 o BAT- (multi-turn data is not‘used), .
6154 3 FG(SHIELD) do not connect to 1-pin and 2-pin.
4 PS
. 91817 5 PS
T 172169-1 6 NC
H: 7 E5V
8 EQV
9 NC
Connector for brake <Connector for motor> <Connector for brake>
2|1
4= Connector 43
for motor 172167-1 172165-1
PIN No. |Application PIN No. |Application
A i | 1 U-phase 1 Brake
B:I 2 V-phase 2 Brake
3 W-phase
4 Ground

When connector type was be used

e When the motors of <MSMF, MQMF, MHMF(50 W to 1.0 kW)> are used, they are connected
as shown below.
Connector: Made by Japan Aviation Electronics Industry, Ltd. (The figures below show connectors for the motor.)
* Do not remove the gasket supplied with the junction cable connector. Securely install the gasket in place. Otherwise,

the degree of protection of IP67 will not be guaranteed. PIN No. [Application
1 5 1 FG(SHIELD
1§ Connector for encoder ; : 1—{FCBHED) . when use absolut encoder
(multi-turn data is not used),
3 3 EE/ do not connect to 2-pin and 5-pin.
]: 4 7 4 PS
5” BAT+
JN6CR0O7PM2 6 E5V
JN6CR0O7PM4 7 PS

Tightening torque of the screw (M2) 0.19 N'-m to 0.21 N'm

*Be sure to use only the screw supplied with the connector, to
avoid damage.

MSMF(50 W to 1.0 kW((J80))

PIN No. |Application
J Connector for motor 1 U-phase
2 V-phase
]: 3 W-phase
PE Ground
JNSATO4NJ1 Tightening torque of the screw (M2) 0.085 N-m to 0.095 N-m

(screwed to plastic)

*Be sure to use only the screw supplied with the connector,
to avoid damage.

[Motor with brake]

PIN No. |Application

§ Connector for brake 1 Brake |+ Electromagnetic brake is
2 Brake a nonpolar device.
— ]: Tightening torque of the screw (M2) 0.19 N'm to 0.21 N'-m
— JN4ATO2PJM-R *Be sure to use only the screw supplied with the connector,

to avoid damage.

Do not connect anything to NC.
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I 2. System Configuration and Wiring

Specifications of Motor connector

MHMF(50 W, 100 W)

PE PIN No. [Application
5 1 U-phase
J Connector for motor 4 2 V-phase
1 3 W-phase
= T 3 4 NC
1 5 5 NC
I ] PE Ground

o
=

o
o

1

=

o

=3
o

=]

JN11AHOBNN2  Tightening torque of the screw (M2) 0.085 N-m to 0.095 N-m
(screwed to plastic)

*Be sure to use only the screw supplied with the connector, to avoid
damage.

[Motor with brake]

PIN No. |Application

U-phase

V-phase

W-phase
Brake
Brake

[ 1 PE Ground

Connector for motor and brake

8

O == L

QA (W[N|—=

* Electromagnetic brake is a nonpolar device.

MQMF, MHMF(200 W to 1.0 kW([_180))

PIN No. |Application
J Connector for motor 1 U-phase
2 V-phase
3 W-phase
4 NC
] 5 NC
PE Ground
= o Tightening torque of the screw (M2) 0.085 N'm to 0.095 N-m

(screwed to plastic)

JNT1AHOBNNT **Be sure to use only the screw supplied with the connector, to avoid
damage.
[Motor with brake]
PIN No. |Application
Connector for motor and brake 1 U-phase
l 2 V-phase
i, 3 W-phase
[k 4 Brake
5 Brake
:I PE Ground
‘fllil 1D * Electromagnetic brake is a nonpolar device.

g Do not connect anything to NC.
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2. System Configuration and Wiring

Specifications of Motor connector

¢ When the motors of <MSME (1.0 kW([_]100) to 5.0 kW), MDMF, MGMF, MHMF (1.0 kW([]130) to 5.0 kW)>
are used, they are connected as shown below.
Connector: Made by Japan Aviation Electronics Industry, Ltd. (The figures below show connectors for the motor.)

¢ Connector for encoder

Connector for encoder

(Large

I

type) JL10

Connector for encoder
(Small

type) LN2

<Encoder connector JL10>

JL10-2A20-29P

JN2AS10ML3-R

<Encoder connector JN2>

*When use absolut encoder
(multi-turn data is not used),
do not connect to 5-pin and 6-pin.

* When use absolut encoder(multi-turn data is not used),

PIN No. |Application PIN No. |Application
A NC 1 EQV
B NC 2 NC
C NC 3 PS
D NG 4 E5V
E NC 5* BAT-
F NC 6" BAT+
G EOV 7 PS
H E5V 8 NC
J  |FG(SHIELD) 9  |FG(SHIELD)
K PS 10 NC
L PS
M NC
N NC .
P NG Do not connect anything to NC.
R NC
S* BAT-
T" BAT+ do not connect to S-pin and T-pin.

¢ Connector for motor/brake
Table of Connector for motor and Connector for brake

L Motor capacit 200 V ol Motor capacit 200V
model pacity with Brake | without Brake model pacity with Brake | without Brake
1.0 kW(]100) to 2.0 kW A C 850 W to 1.8 kW A C
MSMF 3.0 kW to 5.0 kW B D MGMF 2.9 kW, 4.4 kW B D
1.0 KW to 2.0 kW A C 1.0 kW((]130) to 1.5 kW A C
MDMF "3 0 kw 0 5.0 kW B D MHMF 5 0 kW t0 5.0 kW B D

J Connector for motor

I C
N N JL10-2E20-18PE-B JL10-2E24-11PE-B
DA PIN No.| Application PIN No.| Application
8 g G with Brake: Brake A with Brake: Brake
without Brake: NC without Brake: NC
JL10-2E20-4PE-B H with Brake: Brake B with Brake: Brake
without Brake: NC without Brake: NC
A NC C NC
JL10-2E22-22PE-B E U-phase D U-phase
PIN No. |Application | V-phase E V-phase
A U-phase B W-phase F W-phase
B V-phase E Ground G Ground
C W-phase D Ground H Ground Remarks -
D Ground C NC I NC Do not connect anything to NC.
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2

Preparation

2. System Configuration and Wiring

Wiring method to connector

* Follow the procedures below for the wiring connection to the Connector [XA], [XB], and [XD].

How to connect

1. Peel off the insulation cover of the cable.
e For single wire (Please obey the length in figure.)
e For stranded wires (ferrules must be used as illustrated below). :IZI

Example: Ferrules with plastic insulating sleeve
(Al series, Phoenix Contact, Ltd.)

1) Peel off the sheath so that the conductor portion of the
cable will protrude from the tip of the ferrule. (It should
protrude 1 mm or more from the ferrule.)

2) Insert the cable into the ferrule and crimp it with an ap-
propriate crimping tool.

3) After crimping, cut off the cable conductor portion pro-
truding from the ferrule. (The allowable protruding length
after cutting should be 0 to 0.5 mm.)

8 to 9 mm
<—>‘

Examples: Nylon-insulated ferrule
(NTUB series, J.S.T. Mfg. Co., Ltd.)
Vinyl-insulated ferrule
(VTUB series, J.S.T. Mfg. Co., Ltd.)
1) Peel off the sheath of the cable conductor
portion to the length equal to that of sheath
on the ferrule.
2) Insert the cable into the ferrule and crimp it
with an appropriate crimping tool.
e Part No. of the crimping tool: YNT-1614
Available from J.S.T. Mfg. Co., Ltd

o
=

o
o

1

=

o

=
o

=]

e Part No. of the crimping tool:
CRIMPFOX U-D66 (1204436)
Available from Phoenix Contact, Ltd.

A B

(1) A>B i | [ |

== [ I

El:D:E 1 mm or more “
=

)

®)

| nono
* When peeling off the sheath of the cable, take care not to damage other portions.

* When crimping the ferrule, sufficiently check the status of the ferrule and cable. If the conductors of the cable

stick out from the insulation cover or protrude excessively from the tip of the ferrule, accidents such as an elec-
tric shock and fire from a short circuit may result.

A to C (100 V/200 V), D (200 V) specifications E (200 V) specifications

<Cables Compatible with Connector>
Conductor Size AWG18 to 14
Sheath Outline

<Recommended Connector Bar Terminal>

Conductor Size

AWG18

® 2.1mmto ¢ 3.8 mm

Terminal Model Number Al0.75-8GY (Phoenix Contact, Ltd.)

<Cables Compatible with Connector>
Conductor Size AWG18 to 12
Sheath Outline

<Recommended Connector Bar Terminal>

Conductor Size

AWG16 to 14

® 2.1 mmto ¢ 4.2 mm

Terminal Model Number VTUB-2 or NTUB-2 (J.S.T. Mfg. Co., Ltd)

2. Insert the cable to the connector in the following 2 methods.

(a) Insert the cable using the supplied handle lever.

(b) Insert the cable using a flat-blade screwdriver (Edge width: 3.0 mm to 3.5 mm).

(a) Using handle lever

(b) Using screw driver

7]

l 2

~

Attach the handle
lever to the handling
slot on the upper
portion. Press down
the lever to push
down the spring.

Release the lever.

Insert the peele:
cable while pressing
down the lever, until
it hits the insertion
slot (round hole).

* You can pull out the cable by pushing down the spring as the above.

Press the screw
driver to the
handling slot on the
upper portion to
push down the
spring.

Insert the peeled

Release the screw

cable while pressing  driver.

down the screw
driver, until it hits
the insertion slot
(round hole).

* Take off the connector from the Servo Driver before making connection.
¢ Insert only one cable into each one of cable insertion slot.

¢ Pay attention to injury by screw driver.
¢ Please keep the operating lever after use.
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2 3. Wiring to the connector, X1

Preparation Connecting host computer ~ TECEEESEEEEN

This is used for USB connection to a personal computer. It is possible to change the pa-
rameter setting and perform monitoring.

S Connector
Application Symbol Pin No. Contents

VBUS 1

D- 5 Use for communication with personal
computer.
USB signal terminal D+ 3

— 4 Do not connect.

GND 5 Connected to ground of control circuit.

Use commercially available USB mini-B connector for the driver.

2 4. Wiring to the connector, X2

Preparation Connecting communication connector M= NECREERS

This is used for connection to the host controller when two or more units are used.
RS232 and RS485 interfaces are supplied.

L Connector
Application Symbol Pin No. Contents
Signal ground GND 1 Connected to ground of control circuit.
NC - 2 Do not connect.
. TXD 3 RS232
RS232 signal . .
RXD 4 The transmission / reception method.
485- 5
485+ 6
RS485 signal RS485 . :
485 7 The transmission / reception method.
485+ 8
Frame ground FG Shell Connected YVIth protective earth terminal in
the servo driver.

Connector (plug): 1-2201855-1 or 2040008-1 (optional, available from Tyco Electronics)
[Connector pin assignment]

[8]6]4[2]
(Viewed from cable)

* X1 to X6 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for brake), insulation is required.
Do not connect these terminals to the same power supply.

Related page -=:] * P.7-130 “Connector Kit for Communication Cable (for RS485, RS$232)”
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I 4. Wiring to the connector, X2

Connecting host computer

* This servo driver features 2 kinds of communication function, RS232 and RS485, and you can use in
3 connecting methods.

To communicate with a single driver through RS232

Connect the host (PC or controller) to an driver through RS232.

[How to connect]

Cable prepared
by the user

Shut off both powers of
the PC andthe driver
before inserting/pulling
out the connector.

o
-
o
o
1
=
o
=
o
=]

Connector X2 Connector

I
To communicate with multiple drivers through RS232 and RS485

By connecting the host (PC and host controller) and one driver via RS232 and connect-
ing other drivers via RS485 each other, you can connect multiple drivers.

RS485
CoCCD)|
RS232 ——
|

Host controller

Connector X2 Connector X2 (PC controller)

Connector X2

T
Set the axis number (Pr5.31) of driver Set the axis number (Pr5.31) of driver to be
to be connected through RS485 to a value connected to the host through RS232 to 0.
in the range 1 to 31. —

* You can connect up to 32 drivers with the host.

e For details, refer to P.7-28, "Communication"of Supplement.

To communicate with multiple drivers only through RS485

Communications between the host (PC or controller) and multiple drivers can be made
through RS485.

RS232 o—

1
Host controller

Connector X2 (PC controller)

Connector X2 Connector X2

Set the axis number (Pr5.31) of driver to be connected L
through RS485 to a value in the range 1 to 31.

*You can connect up to 31 drivers with the host.

e For details, refer to P.7-28, "Communication"of Supplement.

* X1 to X6 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for brake), insulation is required.
Do not connect these terminals to the same power supply.
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2 5. Wiring to the connector, X3

Preparation Safety function connector et S

A safety by-pass plug is supplied as standard equipment. Do not disconnect it in normal
times.

When controlling the safety function from the connected host controller, accessory con-
nector cannot be used. Prepare and wire the connector (option) as specified below.
Since the standard connector cannot be used when controlling the safety function from
the host controller, purchase the optional connector and make connection as shown be-
low. When you do not configuring a safety circuit, please use the safety bypass plug of
accessory to the driver.

For wiring of the safety bypass plug supplied with the driver, refer to the figure below.

L Connector
Application Symbol Pin No. Contents
- 1
NC Do not connect.
- 2
SF1- 3
Safety input 1 ] o
SF1+ 4 These are two independent circuits that
turn off the operation signal to the power
. SF2- 5 module to shut off the motor current.
Safety input 2
SF2+ 6
EDM- / This is an output for monitoring the failure
EDM output .
EDM+ 8 of the safety function.
Frame ground FG Shell Connected \{Vlth protective earth terminal in
the servo driver.

Connector (plug): 2201855-1 or 2013595-1 (optional, available from Tyco Electronics)
[Connector pin assignment]

[6]4]2]
(Viewed from cable)

Safety bypass plug supplied with the driver (internal wiring)

Pin No.
1]
2
o] o . |
iJ Wiring if the safety circuit is not configured.
15 When using the safety function, do not make these connections.
6
7]
18]

* X1 to X6 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for brake), insulation is required.
Do not connect these terminals to the same power supply.

(e 111i[e]y B  Disconnecting this connector during operation results in immediate stop.

Related page -+ * P.7-130 “Connector Kit for Safety”
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2 6. Wiring to the connector, X4

Preparation Connection to Host Controller

Tips on wiring

4 -

or Shorie? o Peripheral apparatus such as host controller should be located
within 3 m.

Controller =

@ 80 ¢m orlonger o Separate the main circuit at least 30 cm away.
Supply |~ Don't pass them in the same duct, nor bind them together.
| [Motor]

o Power supply for control signals (Vcc) between COM+ and
COM- (Vbc) should be prepared by customer.

COM+ 1 I
mp o Use shield twisted pair for the wiring of command pulse input
i L and encoder signal output.
o Don't apply more than 24 V to the control signal output
v—--— terminals, nor run 50 mA or more to them.
o When the relay is directly driven by the control output signals,
o install a diode in parallel with a relay, and in the direction as
= the Fig. shows. The driver might be damaged without a diode
l-connector xa_J installment, or by reverse direction.

o Frame ground (FG) and the shell of connector is connected to
the earth terminal inside of the driver.
Related page -+ e For details, refer to P.3-31, “Wiring Diagram to the connector, X4” and P.3-33, “Inputs
and outputs on connector X4”.
e Specifications of the Connector, X4

Connecter to be prepared by customer
Manufacturer
Part name Part No.
Connecter (soldering type) DF02P050F22A1 Japan Aviation Elec-
Connector cover DF02P050B22A1 tronics Ind.
or
Connecter (soldering type) 54306-5019
Molex Inc.
Connector cover 54331-0501
or
Connecter (soldering type) 10150-3000PE
Sumitomo 3M
Connector cover 10350-52A0-008

or equivalent.

* For details, refer to P.7-108, “Options” of Supplement.

* Tightening torque of the screws for connector (X4) for the connection to the host to be
0.3 N'm to 0.35 N'm. Larger tightening torque than these may damage the connector at
the driver side.

* X1 to X6 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for brake), insulation is required.
Do not connect these terminals to the same power supply.
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2 7. Wiring to the connector, X5

Preparation Connect on to External Scale WESEENEEEN

Provide a power supply for the external scale on your part or use the following power out-
put (250 mA or less).

s Connector
Application Symbol Pin No. Contents
Supply the power of external scale or A, B,
Power supply EXSV ! Z phase encoder.
output
EXOV 2 Connected to ground of control circuit.
I/F of external EXPS 3 Serial signal
scale signals JEXPS 4 The transmission / reception method.
EXA 5
JEXA ° Parallel signal
arallel signa
A B, Zphase EXB 7 reception
Endoder signal
. JEXB 8 Correspondence speed :
Input 4 Mpps (after quadruple)
EXZ 9
/EXZ 10
Frame ground FG Shell Connected \{Vlth protective earth terminal in
the servo driver.

Connector (plug) sirial external signal: MUF-PK10K-X (by J.S.T. Mfg. Co., Ltd.)
PS EXB

(Viewed from cable)

* Caution
1) Unit can accommodate two incremental and absolute type as the corresponding serial

signals for external scale.Please is whether or not the external scale is your maker is
available at our website.

2)| Recommended external scale ratio is 1/40 < External scale ratio < 1280

If you set up the external scale ratio to smaller value than 50/position loop gain (Pr1.00
and Pr.1.05), you may not be able to control per 1 pulse unit, even if within the range
as described above. Setup of larger scale ratio may result in larger noise.

* X1 to X6 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for brake), insulation is required.
Do not connect these terminals to the same power supply.

Related page -3 * P.4-6 “Details of Parameter” ¢ P.7-131 “Connector Kit for External Scale”
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Connect on to Feedback Scale

I 7. Wiring to the connector, X5

Wiring Diagram of X5

PP | e, ConneLtor X5 - e
| 1 +5V |@
- EX5V — ~ EX5V &
| | / 2 oV _|E|~—
B EXOV | —<—i E EX0V 5
- EXPS i : i 31 Exps 8
2 EXPS [—<—1 E 47 Exps
- EXA F— i > ExA v
- EXA | ——i 4 6 Exa 3
B EXB i i 1 Exs s
- EXB 4 4 8 I ExB )
- EXZ . F o exz
2 Bz < QT 0Bz
i Twisted pair ! MUF-PK10K-X
; | (.S.T. Mig. Co,, Lid.)
/ TJ FG —7 1 $ Shell of X5 (FG)
Detection head | |

[ | External scale side Junction cable
External scale unit | |

How to Wiring —

Wire the signals from the external scale to the external scale connector, X5.

1) Cable for the external scale to be the twisted pair with bundle shielding and to hav-
ing the twisted core wire with diameter of 0.18 mm?.

2) Cable length to be max. 20 m. Double wiring for 5 V power supply is recommended
when the wiring length is long to reduce the voltage drop effect.

3) Connect the outer film of the shield wire of the external scale to the shield of the
junction cable. Also connect the outer film of the shield wire to the shell (FG) of con-
nector X5 of the driver without fail.

4) Separate the wiring from the power line (L1, L2, L3, L1C, L2C, U, V, W, @) as much
as possible (30 cm or more). Do not pass these wires in the same duct, nor bundle
together.

5) Do not connect anything to the vacant pins of X5.

6) The maximum power available from the connector X5 is 250 mA at 5 V +5 %. If you
use an external scale requiring more power, you should provide the suitable power
source by yourself. Some external scales need longer initialization period after
power up. Your design should meet this operation timing after power up. —

7) When driving the external scale from an external power supply, keep the EX5V
pin open circuit so that it does not receive any external voltage. Connect the
GND circuit (0 V) to EXOV (connector X5, pin 2) of the driver to eliminate potential
difference.

Servo driver

e EXA, EXB, EXZ input circuit

* X1 to X6 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for brake), insulation is required.
Do not connect these terminals to the same power supply.
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2 8. Wiring to the connector, X6

Preparation Connection to Encoder M T -
Tips on Wiring

4 R

Power oMaximum cable length between the driver and the motor to be
supply _| """ 20 m. Consult with a dealer or distributor if you want to use
’ the longer cable than 20 m. (Refer to the back cover.)

oKeep this wiring away from the main circuit by 30 cm or more.
Don't guide this wiring through the same duct with the main,

) .
Motor Encoder30 cm er mvore d 0

20 m max——»|

b “ nor bind them together.
o The voltage of input power to encoder side connector should
be in the range 4.75 VDC — 5.25 VDC.
oWhen you make your own encoder junction cable (for
connectors, refer to P.7-111, "Options (Connector Kit for

Motor and Encoder connection)" of Supplement.

1) Refer to the Wiring Diagram below.

2) Cable to be : Shielded twisted pair cable with core diameter
of 0.18 mm? or larger (AWG24), and with higher bending
resistance.

3) Use twisted pair cable for corresponding signal/power

q N wiring.
Encoder -
junction cable 4) Shielding treatment
i * Shield wall of the driver side : It solders the shell of
E5V [—= F E5V
EOV | q/ EoV Connector X6.
BAT:| || * Shield wall of the motor side :
BAT-| ! N = manufactured by JAE
E—g S =5 Small type motor (50 W to 750 W): connect to FG
FG ! ' Large type motor (850 W to 5.0 kW): connect to FG
Encoder side Driver side 5) Connect nothing to the empty terminals of each connector.
connector Connector X6
. J

* X1 to X6 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for brake), insulation is required.
Do not connect these terminals to the same power supply.

Related page -=+] ¢ P.7-131 “Connector Kit for Encoder”
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Connection to Encoder

I 8. Wiring to the connector, X6

Wiring Diagram

¢ In case of 23-bit absolute encoder (as mutli-turn data was be used ) L

S tume T ~ X6 5
Leadwire type ' \é\{hltlf -+ [Esv 7 /ﬁ sy 48V |5
ac oV [B—— . 2lgov Y5
' b 3 & 3
b b Twisted pair 4 3
o 1+ 1 batte 3
 Red ARy A e ~ 5ps g
Pink oe—2 ; / 6— S
e —+—BAT bt J PS
Light blue PS 4 I 4
( Purple i =1 i Shell (FG)
( Yellow/Green | ! Fa 13 y-1 N N _ —
A Y] FARS Connector: 3E206-0100 KV |Connector: 3E106-2230 KV
172169-1|172161-1 Shell kit: 3E306-3200-008 (Sumitomo 3M) or equivalent
E[[:':l (by Tyco Electronics) | (by Tyco Electronics) (Sumitomo 3M) or equivalent
Motor Motor | Encoder cable Driver

 Connect the battery for absolute encoder across 1P and 2P of the junction connector (the figure above).
* A battery holder and a battery connection cable should be the option cable or prepared by the user.

@MSMF 50 W to 1.0 kW([_180) : Twisted pair =X6 -
@MQNF 100 W to 400 W Esv]e .- \/h Uesv |5V 18| L
@MHMF 50 W to 1.0 kW(80) Eov & —2eov -2V 5
BATE|S e : <
Connector type 2 T f 4
T =
PS — = PS
Fg H—1 z
yi Connector: 3E206-0100 KV Shell (FG)
Connector: JL10-2A20-29P Shell kit: 3E306-3200-008 Connector: 3E106-2230 KV
(by Japan Aviation Electronics Ind.) (Sumitomo 3M) or equivalent (Sumitomo 3M) or equivalent
e Connector: JL10-6A20-29S-EB N/MS3106B20-29S . _._._. _ _._ ..
(by Japan Aviation Electronics Ind.) L
Motor Encoder cable _|_ Driver

* Tighten the motor connector mounting screw (M2) with a torque between 0.19 and 0.21 N-m.
To avoid damage, be sure to use only the screw supplied with the connector. Connector pin

* Do not remove the gasket supplied with the junction cable connector. Securely install the assignment
gasket in place. Otherwise, the degree of protection of IP67 will not be guaranteed.

* Connect the battery for absolute encoder across 5P and 2P of the junction connector (the figure above).

Vi d
* A battery holder and a battery connection cable should be the option cable or prepared by the user. (fr:)er;v?:able)
———— IP65 motor —
@MSMF 1.0 kW([_1100) to 5.0 kW | §— IP67 motor Twisted pair =X6 .
i L
@MDMF 1.0 kW to 5.0 kW Esv |1H E4§ \/F sy |5V |2 —
OMGMF 850 W to 4.4 KW Eov |G ) . J 2rEov Y3
T (6) ! battery 3 2
@MHMF 1.0 kW([]130) to 7.5 kW BAT+-é- —(-5-)---:-f----|l--. 4
BT (o ~, st
PS L @ :‘ ; \l/ 6 Bs
oL@ 1 -
7 Connector: 3E206-0100 KV Shell (FG)
(Encoder connector JL10) JL10-2A20-29P \ Shell kit: 3E306-3200-008 Connector: 3E106-2230 KV
(Sumitomo 3M) or equivalent (Sumitomo 3M) or equivalent
(E”deer:(_’nPeC;’”th)_ ‘"\:2?51 OML3-R (Encoder connector JL10) JL10-6A20-29S-EB
(by Japan Aviation Electronics Ind.) ~ (Encoder connectorJN2) JN2DS10SL1-R b
(by Japan Aviation Electronics Ind.)
Motor | Encoder cable _|_ Driver

« Connect the battery for absolute encoder across 6P and 5P of the junction connector (the figure above).
* A battery holder and a battery connection cable should be the option cable or prepared by the user.

RG] © X1 to X6 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for brake), insulation is required.
Do not connect these terminals to the same power supply.
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8. Wiring to the connector, X6
Connection to Encoder

Wiring Diagram

¢ In case of 23-bit absolute encoder (as single turn data was be used )

=

(by Tyco Electronics) | (by Tyco Electronics) (Sumitomo 3M) or equivalent

VTR ~ ix6 5
Leadwire type ! \é\{h'ts BV L F ey |5V |2
ac Eov [B—— . 2lgov Y5
o o 3 o
. v ' ) . o
o o Twisted pair 4
Red B Py 10 -
 Pink T [BATH, . Unconnect ] i
At BAT|C T = PS
Light blue PS 4 o 4
( Purple = R Shell (FG)
( Yellow/Green ! ! Fg 3 Y LN _
oo By AN Connector: 3E206-0100 KV |Connector: 3E106-2230 KV
172169-1]172161-1 Shell kit: 3E306-3200-008 (Sumitomo 3M) or equivalent

Shell kit: 3E306-3200-008

nn r: JL10-2A20-29P
Connector: JL10 0-29 (Sumitomo 3M) or equivalent

(by Japan Aviation Electronics Ind.)

(by Japan Aviation Electronics Ind.)
Motor | Encoder cable

———— Connector: JL10-6A20-29S-EB N/MS3106B20-29S

Motor Motor Encoder cable Driver
[
ONSMF 50W o 1.0kW(T80) | Twisted pair e [ -
@NMQMF 100 W to 400 W Esv]6 - \/F gy |L#5V |2
@MHMF 50 W to 1.0 kW(180) VIES J 2fgov Y5
BATH 2™ 8 o
Connector type |2 }--U:nd.:onnect 4
=7 N 5
PS [ — r PS
PS ot < 8I"ps
Fg H—1 7
7 Connector: 3E206-0100 KV Shell (FG)

Connector: 3E106-2230 KV
(Sumitomo 3M) or equivalent

_|_ Driver

To avoid damage, be sure to use only the screw supplied with the connector.

gasket in place. Otherwise, the degree of protection of IP67 will not be guaranteed.

* Do not remove the gasket supplied with the junction cable connector. Securely install the

» Tighten the motor connector mounting screw (M2) with a torque between 0.19 and 0.21 N-m.

Connector pin
assignment

Viewed
from cable,

)

Shell kit: 3E306-3200-008
(Sumitomo 3M) or equivalent
(Encoder connector JL10) JL10-6A20-29S-EB

(Encoder connectorJN2) JN2DS10SL1-R
(by Japan Aviation Electronics Ind.)

Encoder cable

(Encoder connector JL10) JL10-2A20-29P
(Encoder connectorJN2) JN2AS10ML3-R
(by Japan Aviation Electronics Ind.)

e

———— P65 motor —
OMSMF 1.0 kW([1100) to 5.0 kW i — IP67 motor . . e .
i Twisted pair___ I 5
@MDMF 1.0 kW to 5.0 kW Esv H (@) - r 1Esy | #5V |£
ONGMF 850 W to 4.4 KW Eov G () L S—2feov |-V B
@MHMF 1.0 kW(1130) to 7.5 kW BAT—I—; g “Unconnect ; o

Pk () N 5fag

Bl () i} ]/ 655

S THONE; s

Connector: 3E206-0100 KV Shell (FG)

Connector: 3E106-2230 KV
(Sumitomo 3M) or equivalent

_ Driver

Remarks -

insulation is required.
Do not connect these terminals to the same power supply.
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2 9. Timing Chart
Preparation Timing on power-up
Servo-on signal accept timing on power-up
Control
power supply OFF | ON L
(L1C,L2C) !
:approx.100 ms to 300 ms
Internal control OFF > \ablished
establishe
power supply —————— approx.2s )
I 3
| :approx.1.|5 s | §
| L 5
Action of ! — 1 X <
driver CPU reset I(lnmahzanon} *3| usually operation -
I
| 0 s or longer ! .
Main < i —
power supply OFF ON
(L1,L2,L3) T 2
10 ms or longer
I I
(S;‘_rl‘q’gYR)eady output output TrOFF 10 ms or longer | output Tr ON
*9 !
> 0 ms or longer
Servo-ON input input coupler OFF I input coupler ON

(SRV-ON)

I
'«—>! approx.2 ms R

Dynamic :
brake | engaged ! released
1

approx.25 ms .4—:—>:

Servo on status

I

I
output(SRV-ST) & output Tr OFF ! output Tr ON

I

‘«—>'approx.60 ms
Motor. . not-energized energized
energization

1
1
| |_=nervizec
| i< approx.4 ms
1 - .
External brake : Dae

release output output Tr OFF (brake engaged) ! ON
(BRK-OFF) (brake released)
< » !
-~ g
. 100 ms or longer
Position/Speed/ » |
Torque command No command entry 1 Command

entry

* The above chart shows the timing from AC power-ON to command input.
e Activate the external command input according to the above timing chart.

*1. In this term Servo-ON input (SRV-ON) turns ON as a hard ware, but operation com- [
mand can not be received.

*2. S-RDY output will turn on when both conditions are met, initialization of micro com-
puter has been completed and the main power has been turned on.

*3. After Internal control power supply , protective functions are active from approx. 1.5
sec after the start of initializing microcomputer. Please set the signals, especially for
protective function, for example over-travel inhibit input (POT, NOT) or external scale
input, so as to decide their logic until this term.

The lapse time can be changed with Pr6.18 Wait time after power-up.

*4. Servo ON status output (SRV-ST) is a signal indicating that it has received the Servo- ——

On input; please note that it is not an indication showing command input is possible.

Related page % e P.4-6 to P.4-85... “Details of parameter”
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2 9. Timing Chart

Preparation Alarm

When an Error (Alarm) Has Occurred (at Servo-ON Command)

@ DB/Free run deceleration operation

Alarm normal l alarm

Servo on status " —:l output Tr OFF
OUPUKSRV-ST)  Servoonralatis on. Servo on stafus off
——<«0.5msto5ms
Dynamic brake released | engaged *2
1
Motor energization energized: | non-energized
1 1
(Sse re{/g-\l;{)eady output OUt?Ut 'I(;r ?N- | output Tr OFF (not ready)
: ready '
S(i[_v'\%Alarm output OUWI output Tr OFF (Alarm)
E | brak (not Alarm) value of Pr4.38
xternal brake A —
release output output TrON | t1*1 | output Tr OFF (Break engage)
(BRK-OFF) (Break release) ! .
motor speed X | when setup
Setup value of Pr4.39 T value of Pr4.38
Setup value of Pr4.38 is shorter,
>
1

1
motor speg?jreak release): R engaged (OFF) [When time to fall ]

below value of
Pr4.39 is shorter,

output Tr ON |
1
1
1
1

® Immediate stop operation

Alarm normal l alarm

Servo on status %3 output Tr ON | output Tr OFF
output(SRV-ST)

—l 1 05msto5 ms

1
Dynamic brake released X | engaged *2

1 1
Motor energization energized ! | | non-energized

1
Servo-Ready output : ) g
(S-RDY) output TrON | | Setup value of Pr6.14  output Tr OFF (not ready)
Servo-Alarm output (ready) . |

(ALM) output TrON ! output Tr OFF (Alarm)

Extornal brake (not Alarm) : ' ' Setup value of Pr4.38
release output #4 output TFON 1 t1 =1 | output Tr OFF (Break engage)
(BRK-OFF) (Break release) !

1

motor speed

1

1

! X when setup

I ! value of Pr4.38
Setup value of Pr4.39 : .

is shorter,

output Tr ON
(Break release)

motor speed

below value of
Pr4.39 is shorter,

when time to fall ]

*1. 11 will be a shorter time of either the setup value of Pr4.38[Mechanical brake action at
running setup] or elapsing time for the motor speed to fall below Pr4.39[Brake release
speed setup].
t1 will be 0 when the motor is in stall regardless of the setup pf Pr4.37.

*2. When an alarm is generated, the dynamic brake operates according to Pr5.10 Se-
quence at alarm.

*3. Servo ON status output (SRV-ST) is a signal indicating that it has received the Servo-
On input; please note that it is not an indication showing command input is possible.

*4. The setting where Pr4.38 “Mechanical braking setting during operation” = Pr6.14
“Immediate stop time in case of alarm” is recommended.

When set to Pr4.38 <Pr6.14, the brake will be operated after lapse of Pr4.38 time.
When set to Pr4.38>Pr6.14, the brake will not operate even after lapse of Pr4.38
time, but will operate when transitioned to OFF state.
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9. Timing chart

Alarm

When an Alarm Has Been Cleared (at Servo-ON Command)

Caution -

Alarm-clear input
(A-CLR)

Dynamic brake approx.2 ms released

|
S sorox2smeie |
Motor energization not-energized app:rox:;m' energized %’
Somal e e
(BRK-OFF) (Break engage) — : (Break release) —
et | T
it A s o
Position/Speed/ no input entry i MW

Torque command

120 ms or longer *1.

inout ler |
mpuO(;:oFup er | input coupler ON

input coupler
| OFF

1
engaged b
1
1

*1. The alarm clear input recognition time can be changed in Pr5.16 Alarm clear input setup.
*2. Servo ON status output (SRV-ST) is a signal indicating that it has received the Servo-
On input; please note that it is not an indication showing command input is possible.

2

Preparation

9. Timing Chart

Servo-Lock

Servo-ON/OFF Action While the Motor Is at Stall (Servo-Lock)

To turn on/off the servo during normal operation, first stop the motor.

Servo-ON input

input coupler

input coupler

(SRV-ON) oFfF | input coupler ON | OFF
l T
I approx.2 ms X
[ ', 1msto6ms
Dynamic brake engaged *3 | | released X | engaged *2

. approx.23 ms
! 1

1 L

Servo on status N X ;
output(SRV-ST) 4 output Tr OFF I output Tr ON | output Tr OFF

[ 1

L DI ¢ B

approx.60 ms I |
Dynamic brake not-energized, } | energized X | not-energized
' | approx.4 ms X
External brake output Tr OFF . X output Tr OFF
release output (Break engage) | output Tr ON | (Break engage)
(BRK-OFF) (Break release)
oL 1 t1 depends on the setup value of Pr4.37 Setup of mechanical brake action at stalling.

*2 The operation of dynamic brake during servo off depends on the setup value of
Pr5.06 Sequence at servo off.

Servo-ON will not be activated until the motor speed falls below approx. 30 r/min.
Servo ON status output (SRV-ST) is a signal indicating that it has received the Servo-

On input; please note that it is not an indication showing command input is possible.

*3.
*4.

Related page 3| e P.4-47, 4-54 “Details of Parameter”
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2 9. Timing Chart

Preparation Servo-ON/OFF

Servo-ON/OFF Action While the Motor Is in Motion

GENENCEEY  Timing at emergency stop or trip. Do not repeat this sequence.

at Servo-ON at Servo-OFF
Servo-ON input  input coupler ) input coupler
(SRV-ON) OFF input coupler ON OFF
| 1
[ [
:<—>: : 1to5ms
1

Dynamic brake engaged *3 released ! engaged *3

:4_,: approx.23 ms !

1
Servo on status %5 Output Tr OFF Output Tr OFF
outpUt(SRV-ST) 6 p—:_ Output Tr.ON p
| |
|
Motor energization not-energized — energized not-energized *5
1
. I
approx.60 ms: |approx.4 ms 'Setup value of
X e . Pr4.38
External brake | ' —
release output Output Tr OFF | Output Tr.ON ! Output Tr OFF
(BRK-OFF) . I -
X N I !
' | Motor rotational | I
Motor rotational speed speed . |
/ Setupvalueof . _ _ _ __—_— [ —
approx.30 r/min Pr4.39 ! | h
—h\\—— - 'Setup value of! VIV e”fsstZ%B
Motor rotational T l«Pra.38 va iuses%ort;r.
speed l servo validated X —_—
released (ON) | engaged (OFF)

No servo-ON until the motor speed

1
1
) 1 [ when time to fall
falls below approx. 30 r/min. Motor rotational X below value of
speed ! Pr4.39 is shorter

Setup valuem _____
Pr4.39

*1. 11 will be a shorter time of either the setup value of Pr4.38 “Mechanical brake action
at running setup” or elapsing time for the motor speed to fall below Pr4.39 “Brake re-
lease speed setup”.

*2. Even though the SRV-ON signal is turned on again during the motor deceleration,
Servo-ON will not be activated until the motor stops.

*3. For the action of dynamic brake at alarm occurrence, refer to an explanation of
Pr5.06, “Sequence at Servo-OFF” as well.

*4. Servo-ON will not be activated until the motor speed falls below approx. 30 r/min.

*5. For the motor energization during deceleration at Servo-OFF depends on the setup value
of Pr.5.08, “Sequence at Servo-OFF”.

*6. Servo ON status output (SRV-ST) is a signal indicating that it has received the Servo-
On input; please note that it is not an indication showing command input is possible.
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2 10. Built-in Holding Brake

Preparation Outline

In the applications where the motor drives the vertical axis, this brake would be used to
hold and prevent the work (moving load) from falling by gravity while the power to the
servo is shut off.

Use this built-in brake for "Holding" purpose only, that is to hold
the stalling status. Never use this for "Brake" purpose to stop the
load in motion.

Connecting Example

The following shows the example when the brake is controlled by using the brake release
output signal (BRK-OFF) of the driver.

Relays to be shut off N
at emergency stop

I Motor

RY /Brake coil
Surge é‘/
absorber
N T
Power supply Fuse
for brake (10 A)

----------------- : DC24 V

Connector X4

1. The brake coil has no polarity.

e ] 2. Power supply for the brake to be provided by customer. Do not co-use the power sup-
ply for the brake and for the control signals (VDC).

3. Install a surge absorber as the above Fig. shows to suppress surge voltage gener-
ated by ON/OFF action of the relay (RY). When you use a diode, note that the time
from the brake release to brake engagement is slower than that of the case of using a
surge absorber.

4. For a surge absorber, refer to P.7-146, "Recommended Components" of Supplement.

5. Recommended components are specified to measure the brake releasing time.
Reactance of the cable varies depending on the cable length, and it might generate
surge voltage.

Select a surge absorber so that relay coil voltage (max. rating : 30 V, 50 mA) and ter-
minal voltage may not exceed the rating.

Output Timing of BRK-OFF Signal

e For the brake release timing at power-on, or braking timing at Servo-OFF/Servo-Alarm
while the motor is in motion, refer to P.2-42, "Timing Chart".

* With the parameter, Pr4.38 (Setup of mechanical brake action while the motor is in
motion), you can set up a time between when the motor enters to a free-run from en-
ergized status and when BRK-OFF signal turns off (brake will be engaged), when the
Servo-OFF or alarm occurs while the motor is in motion.

1. The lining sound of the brake (chattering and etc.) might be generated while running
the motor with built-in brake, however this does not affect any functionality.
2. Magnetic flux might be generated through the motor shaft while the brake coil is ener-
gized (brake is open). Pay an extra attention when magnetic sensors are used nearby
the motor.
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2 10. Built-in Holding Brake

Preparation Specifications
Static . .| Exciting - o Permissible
- Rotor Engaging [Releasing .| Permissible | Permissible
Mo?or Motor friction inertia time time current | Releasing work (J) per| total work angula!'
series output torque o a DCA voltage : 9 acceleration
x 10 kg'm ms ms one braking| x10°J p
N'm (at cool-off) rad/s
50 W, 100 W |0.294 or more| 0.002 35o0rless | 20 orless 0.30 39.2 4.9
200 W, 400 W | 1.27 or more 0.018 50o0rless | 150rless | 0.36 |pcivV 137 441 30000
750 W 2.45 or more or more 196 147
0.075 70 orless | 20 or less 0.42
1.0 kW([180) |3.80 or more 185 80.0
MSMF | 1.0 kW((1100)
' ' | 8.0 or more 50 or less 50
1.5 kW, 2.0 kW 0.175 150rless | 0.81 600
3.0 kW 12.0 or more 80 or less bC2Vv 900 10000
or more
4.0 kW 16.2 or more 1470 2160
1.12 110 or less | 50 or less 0.90
5.0 kW 22.0 or more 1545 2000
100 W 0.39 or more 0.018 15 or less 030 |pc1v 105 441
MQMF 20 or less 30000
200 W, 400 W | 1.6 or more 0.075 70 or less 0.36 | ormore 185 80.0
TOKW, 1.5 kW, 13.7 or more 100 or less 0.79 1470 2160
2.0 kw 1.12 50 or less 10000
MDMF 30kW  |22.0 0ormore 110 or less 0.90 3Cnfo\r/e 1545 2000
4.0 kW 25.0 or more 4.7 80 orless | 25 or less 129 1800 3000 5440
5.0 kW 44.1 or more 41 150 or less | 30 or less ’ 3100 5108
850W, 1437ormore| 112 |1000rless |50orless | 0.79 1470 2160 | 10000
1.3 kW, 1.8 kW ’ : :
MGMF 2.4 kW DC2V
25.0 or more 4.7 80 orless | 25 or less or more 3000 5440
2.9 kW 1.29 1800
4.4 kKW 44.1 or more 3.93 150 or less | 30 or less 3100 5108
50 W, 100 W |0.38 or more 0.002 35 or less 0.30 39.2 4.9
200 W, 400 W | 1.6 or more 0.018 50 or less 20 or less 0.36 DC1V 105 441 30000
750W, 1 3g 0075 | 700rl VT T 80.0
1.0 kW(J80) .8 or more . or less . .
MHMF
10 ‘:V\é(kmv\}e’o)' 1370rmore| 112  |1000rless | 50orless | 0.79 1470 2160 | 10000
DC2V
2.0 kW, 3.0 kW, 25 or more 4.7 80 orless | 25 or less or more 3000 5440
4.0 kW 1.29 1800
5.0 kW 44.1 or more 41 150 or less | 30 or less 3100 5108

e Excitation voltage is DC24 V+10 %(MSMF 50 W to 750W DC24 V+1.2).

* Releasing time values represent the ones with DC-cutoff using a varistor.

* Above values (except static friction torque, releasing voltage and excitation current) represent typical
values.

e Backlash of the built-in holding brake is kept +1°or smaller at ex-factory point.

* Service life of the number of acceleration/deceleration with the above permissible angular accelera-
tion is more than 10 million times. (Life end is defined as when the brake backlash drastically chang-
es.)
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2 11. Dynamic Brake

Preparation Outline

This driver (A to F-frame) is equipped with a dynamic brake for emergency stop.
Pay a special attention to the followings.

1. Dynamic brake is only for emergency stop.

Do not start/stop the motor by turning on/off the Servo-ON signal (SRV-ON).
Otherwise it may damage the dynamic brake circuit of the driver.

The Motor becomes a dynamo when driven externally and short circuit cur-
rent occurred while dynamic brake is activated may cause smoking or fire.

o
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o
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=
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2. Dynamic brake is a short-duration rating, and designed for only emergency stop. Allow
approx. 10 minutes pause when the dynamic brake is activated during high-speed run-
ning.
(F-frame(200 V)) built-in dynamic brake resistor is capable of handling up to 3 continu-
ous halts at the rated revolutions with max. permissible inertia. When overheated un-
der more critical operating conditions, the brake will blow out and should be replaced
with a new one.)
*You can activate the dynamic brake in the following cases.
1) When the main power is turned off —
2) At Servo-OFF
3) When one of the protective function is activated.
4) When over-travel inhibit input (NOT, POT) of connector X4 is activated
In the above cases from 1) to 4), you can select either activation of the dynamic brake
or making the motor free-run during deceleration or after the stop, with parameter.
Note that when the control power is off, for A to F-frame driver, the dynamic brake will
be kept actived.

Related page --3: e P.3-33 “Inputs and outputs on connector X4”

¢ P.4-6 to 4-85... “Details of Parameter”
¢ P.6-4 “Protective Function”
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2 11. Dynamic Brake

Preparation Condition setting chart

1) Setup of driving condition from deceleration to after stop by main power-off (Pr5.07)

Sequence at main Driving condition Contents of
power-off (Pr5.07) During deceleration| ~After stalling d(?(‘,’ba,ﬂg?
Setup value of Pr5.07

0 | pB |— DB | | Cla |
1 I Free-run |—| DB | | Clear |
2 I DB |—| Free-run | | Clear |
3 I Free-run |—| Free-run | | Clear |
4 | pbB |— DB | | Hod |
5 I Free-run |—| DB | | Hold |
6 | DB [ Freerun | | Hod |
7 I Free-run |—| Free-run | | Hold |
8 IEmergency stop|—| DB | | Clear |
9 IEmergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr5.11 (Setup of torque at emergency stop)
when the setup value is 8 or 9.

2) Setup of driving condition from deceleration to after stop by Servo-OFF (Pr5.06)

Sequence at main Driving condition Contents of
Servo-OFF (Pr5.06) During deceleration| ~After stalling d&‘,’{,a,f{‘é?
Setup value of Pr5.06

6 ' DB | DB | | Clar |
1 I Free-run |—| DB | | Clear |
2 I DB |—| Free-run | | Clear |
3 I Free-run |—| Free-run | | Clear |
4 ' DB [ DB | | Hod |
5 | Freerun — DB | | Hod |
6 I DB |—| Free-run | | Hold |
7 I Free-run |—| Free-run | | Hold |
8 IEmergency stop|—| DB | | Clear |
9 IEmergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr5.11 (Setup of torque at emergency stop)
when the setup value is 8 or 9.
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I 12. Dynamic Brake

Condition setting chart

3) Setup of driving condition from deceleration to after stop by activation of protective function (Pr5.10)

Sequence at over-travel Driving condition Cé)nt.erps of —
N - - - eviation
inhibit input (Pr5.10) During deceleration|  After stalling counter
Setup value of Pr5.10
Y
' e
0 | pB |—— DbpB | | Hod | g
1 I Free-run |—| DB | | Hold | %
=1
2 I DB |—| Free-run | | Hold |
3 I Free-run |—| Free-run | | Hold | 7
Engaged A: Emergency stop
4 Engaged B: DB DB | | Hold |
Engaged A: Emergency stop
5 Engaged B: Free-run DB | | Hold |
Engaged A: Emergency stop _
6 Engaged B: DB Free-run | | Hold |
Engaged A: Emergency stop _ —
/ Engaged B: Free-run Free-run | | Hold |

When setup value is within the range 4 and 7, the protection function that supports
immediate stop acts according to operation A and the function that does not support
acts according to operation B.

During deceleration to stop, the main power supply must be maintained.

When the protection function acts, content of deviation counter is cleared as the alarm
is cleared.

4) Setup of driving condition from deceleration to after stop by validation of over-travel inhibit input (Pr5.05)

Sequence at over-travel Driving condition anterps of
inhibit i eviation
inhibit input (Pr5.05) During deceleration |  After stalling counter

Setup value of Pr5.05

v
[ Torque command to

0 | DB — inhibited direction is 0 Hold

1 Torque commandto | | Torque command to
inhibited direction is 0 inhibited direction is 0

2 [ Torque command to
| Emergency stop [— (e s o clear

Torque limit value during deceleration will be that of Pr5.11 (Setup of torque at emergency
stop) when the setup value is 2.
Changes will be validated after the control power is turned on.
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2

Preparation Outline / Setup / Connection

12. Setup of Parameter and Mode

Outline of Parameter

This driver is equipped with various parameters to set up its characteristics and functions.
This section describes the function and purpose of each parameter. Read and compre-
hend very well so that you can adjust this driver in optimum condition for your running
requirements.

Setup of Parameter

¢ You can refer and set up the parameter with either one of the following.
1) front panel of the driver
2) combination of the setup support software, "PANATERM" and PC.

How to control the front panel, refer to P.2-74.

Setup with the PC

It is possible to connect your personal computer to connector X1 of MINAS A6 using a
USB cable for personal computer connection. Downloading the setup support software
“PANATERM” from our web site and installing it on your personal computer will allow you
to perform the following easily.

* With the PANATERM, you can execute the followings.
1) Setup and storage of parameters, and writing to the memory (EEPROM).
2) Monitoring of I/O, pulse input and load factor.
3) Display of the present alarm and reference of the error history.
4) Data measurement of the wave-form graphic and bringing of the stored data.
5) Normal auto-gain tuning
6) Frequency characteristic measurement of the machine system.

Because no production software such as CD-ROM is available, download the setup sup-
port software from our web site and install it on your personal computer.

* How to Connect

>
Connect to X1
(USB mini-B)

Setup support software “PANATERM”
Please download from our web site and
use after install to the PC.

* USB cable
On the driver, use commercially available USB mini-B connector.
The connector on the personal computer side should be in accordance with the specifi-
cations of the PC.
When the cable does not have noise filter, attach a signal line noise filter (DVOP1460)
to both ends of the cable.

Related page -<:-
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2 12. Setup of Parameter and Mode

Preparation Composition and List of Parameters

¢ The parameter No. is displayed in the form of PrX.YY (X: Classification, YY: No.).

* For the details on the parameters, refer to P.4-4 “Details of parameter”.

Parametr No.

Class| No.* Class name Group page
0 |00 to 18| Basic setting Parameter for Basic setting p.2-52
1 |00 to 78| Gain adjustment Parameter for Gain adjustment P.2-52
2 |00 to 37 | Damping control Parameter for Damping control P.2-55
3 001028 | Loy e aonol | closedcontrol | P
4 |00 to 57| I/F monitor setting Parameter for I/F monitor setting P.2-58
5 |00 to 86| Enhancing setting Parameter for Enhancing setting P.2-60
6 |00 to 98| Special setting Parameter for Special setting P.2-63
7 |00 to 93| Special setting Parameter for Special setting P.2-66
8 |00 to 19| For manufactuer's use | Not be used. P.2-67
9 |00 to 50| For manufactuer's use | Not be used. P.2-68
15 |00 to 35| For manufactuer's use | Not be used. P.2-69

* The Parameter No. consists of 2 digits.

¢ In this document, following symbols represent each mode.

Symbol Control mode sitfu:r(‘)’i;re
P Position control 0
S Velocity control 1
T Torque control 2
F Full-Closed control 6
P/S Position (1st)/Velocity (2nd) control 3*
P/T Position (1st)/Torque (2nd) control 4
S/T Velocity (1st)/Torque (2nd) control 5*

* When you select the combination mode of 3, 4 or 5, you can select either 1st or 2nd
with control mode switching input (C-MODE).
When C-MODE is ON : 1st mode selection
When C-MODE is OFF : 2nd mode selection
Do not enter the command 10ms before/after the switching.
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2

Preparation

12. Setup of Parameter and Mode

List of Parameters

[Class 0] Basic setting

Parametr Turni Related
No. . i . g:,"g}g Control Mode | petail
Title Range Unit power page
Class| No. framel-frame|-fiame supply [P | S| T|F
0 | 00 | Rotational direction setup Oto 1 1 - O |O|0|0]|0O
4-6
0 | 01 | Control mode setup 0to 6 0 - O |O]0|0|0
0 | 02 | Real-time auto-gain tuning setup 0to6 1 - O|0|0|0O] 47
Selection of machine stiffness at real-time
0 | 03 auto-gain tuning 0to 31 13 11 - O|O0|0|0O] 4-8
0 | 04 | Inertia ratio 0 to 10000 250 % O10|0|0
4-9
0 | 05 | Selection of command pulse input O0to2 0 - o |O O
0 | 06 | Command pulse rotational direction setup | 0to 1 0 - O |10 O
4-10
0 | 07 | Command pulse input mode setup 0to 3 1 - O |0 O
o | o8 Commgnd pulse counts per one motor 0 to 22 10000 pulse o o
revolution
0 | 09 | 1st numerator of electronic gear 0 to 230 0 - O O] 4-11
10 | Denominator of electronic gear 0 to 2% 10000 - @) O
Output pulse counts per one motor i
0 11 revolution 1102097152 2500 P/r O 0000|412
0 | 12 | Reversal of pulse output logic 0to 3 0 - O |O|0|0]|0O
0 | 13 | 1sttorque limit 0 to 500 500 % O|0|0|0
4-14
0 | 14 | Position deviation excess setup 0 to 2% 100000 | Command O O
0 | 15 | Absolute encoder setup Oto4 1 - O |0/0|0|0O
0 | 16 | External regenerative resistor setup O0to3 3 0 - O |O]0|0|0
Load factor of external regenerative
O | 77| esistor selection Oto4 0 - ol e i i
0 | 18 | For manufactuer's use - 0 -

[Class 1] Gain adjustment

Parametr Turni Related

No. . DB . g:,",',rf'g Control Mode | petail
Title Range B DEF Unit power page

Class| No. -framel-frame|-frame supply PISITF

1 | 00 | 1st gain of position loop 0to 30000 | 480 |320| 0.1/s* @) O
1 | 01 | 1stgain of velocity loop 11032767 | 270 |180(0.1 Hz* O|O0|0O|0O]| 4-16

1st time constant of velocity loop "
1 | 02 integration 1t0 10000 | 210 |310/0.1ms O|0|0|0

e Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.
* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

*1 Default settings depend on the combination of driver and motor. Refer to P. 2-68 “Torque limit setting”.

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-6 to P.4-16.
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I 12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related .
No. Title Range Unit onof | Control Mode | Detail
Class| No. iramel-frame -Rare suppy | P | S| T F [P
1 | 03 | 1stfilter of speed detection 0to5 0 - O|0|0|0 2
1 | 04 | 1sttime constant of torque filter 0 to 2500 84 [126]0.01 ms O|0|0|0 e
1 05 | 2nd gain of position loop 0 to 30000 480 |320]| 0.1 /s* O O g
1 | 06 | 2nd gain of velocity loop 1t032767 | 270 |180(0.1 Hz* O|01010 g
1| o7 f;]’:g;r’;‘tfof]ms‘am of velocity loop 11010000 | 210 |310/0.1 ms* olo|o|o :
1 | 08 | 2nd filter of speed detection 0to5 0 - O|0|O O 417 p—
1 | 09 | 2nd time constant of torque filter 0 to 2500 84 [126(0.01 ms* o000
1 10 | Velocity feed forward gain 0 to 4000 1000 0.10 %* O O
1 | 11 | Velocity feed forward filter 0 to 6400 0 0.01 ms* O O
1 | 12 | Torque feed forward gain 0 to 2000 1000 0.10%* 0|0 O
1 | 13 | Torque feed forward filter 0 to 6400 0 0.01 ms* OO0 Ol 4-18
1 | 14 | 2nd gain setup Oto 1 1 - O|01010 T
1 | 15 | Mode of position control switching 0to 10 0 - O O
1 16 | Delay time of position control switching 0 to 10000 10 0.1 ms* O O e
1 | 17 | Level of position control switching 0 to 20000 0 - O O
1 18 | Hysteresis at position control switching 0 to 20000 0 - O O] 4-20
1 19 | Position gain switching time 0 to 10000 10 0.1 ms* O O —
1 20 | Mode of velocity control switching Oto5 0 - O
1 | 21 | Delay time of velocity control switching 0 to 10000 0 0.1 ms* O 4-21
1 | 22 | Level of velocity control switching 0 to 20000 0 - O
1 23 | Hysteresis at velocity control switching 0 to 20000 0 - O
1 24 | Mode of torque control switching O0to 3 0 - O
1 | 25 | Delay time of torque control switching 0 to 10000 0 0.1 ms* O A
1 26 | Level of torque control switching 0 to 20000 0 - O
1 | 27 | Hysteresis at torque control switching 0 to 20000 0 = O e
1 | 28 | For manufactuer's use - 1000 -
1 | 29 | For manufactuer's use - 1000 =
1 | 30 | For manufactuer's use - 0 - L
e Partial parameter of standard type and communication type are different from a table in a shipment parameter.
¢ Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
Parameter describes of this page is P.4-16 to P.4-22. L
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l 12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related .
No. Title Range Unit onof |Control Mode |Detail
Class| No. irama-frame frame supply | P | S| T F [P
1 31| For manufactuer's use - 480 |320 -
1 32| For manufactuer's use - 270 |180 -
1 33| For manufactuer's use - 210 (310 -
1 34| For manufactuer's use - 84 126 -
1 35| For manufactuer's use - 250 =
1 36| For manufactuer's use - 1000 -
1 37| For manufactuer's use - 1000 -
1 38| For manufactuer's use - 0 -
1 39| For manufactuer's use - 480 (320 -
1 40| For manufactuer's use - 270 |180 -
1 41| For manufactuer's use - 210 |310 =
1 42| For manufactuer's use - 84 126 -
1 43| For manufactuer's use - 250 -
1 44 | For manufactuer's use - 1000 -
1 45| For manufactuer's use = 1000 - 4-22
1 46 | For manufactuer's use - 0 -
1 47 | For manufactuer's use - 480 |320 -
1 48 | For manufactuer's use - 270 |180 -
1 49| For manufactuer's use - 210 |310 -
1 50| For manufactuer's use - 84 126 -
1 51| For manufactuer's use - 250 =
1 52| For manufactuer's use - 1000 -
1 53| For manufactuer's use - 1000 -
1 54 | For manufactuer's use - 0 -
1 55| For manufactuer's use - 480 |320 -
1 56 | For manufactuer's use - 270 |180 -
1 57 | For manufactuer's use - 210 (310 -
1 58 | For manufactuer's use - 84 126 -
1 59| For manufactuer's use - 250 -

e Partial parameter of standard type and communication type are different from a table in a shipment parameter.

* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.

* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
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I 12. Setup of Parameter and Mode
List of Parameters
P Title Range DAL Unit Tonot’| Control Mode |Detail
Class| No. ivama -trame frame Supply | P| S| T | F P29
1 60 | For manufactuer's use - 1000 -
1 | 61| For manufactuer's use — 1000 - r—
1 62 | For manufactuer's use - 0 -
1 63| For manufactuer's use - 480 |320 - v
1 64 | For manufactuer's use - 270 |180 - §
1 65 | For manufactuer's use - 210 |[310 - )
1 66 | For manufactuer's use - 84 126 -
1 67 | For manufactuer's use - 250 - ' q
1 68 | For manufactuer's use - 1000 -
1 69 | For manufactuer's use - 1000 - 4-22
1 70 | For manufactuer's use - 0 -
1 71 | For manufactuer's use - 480 |320 -
1 72| For manufactuer's use - 270 |180 - —
1 73| For manufactuer's use - 210 |[310 -
1 74 | For manufactuer's use - 84 126 -
1 75| For manufactuer's use - 250 -
1 76 | For manufactuer's use - 1000 -
1 77 | For manufactuer's use - 1000 - L
1 78 | For manufactuer's use - 0 - =
e Title Range oetaut Unit oot Coniro iode oIzl
Class | No. ARG PR Sopy | P | S| T|F P29
2 | 00 | Adaptive filter mode setup Oto6 0 - o0 O —
2 | 01 | 1stnotch frequency 50 to 5000 5000 Hz 010|000
2 | 02 | 1st notch width selection 0to 20 2 - O10]0|0O] 4-23
2 | 03 | 1stnotch depth selection 0to 99 0 - o000
2 | 04 | 2nd notch frequency 50 to 5000 5000 Hz O10|0|0
2 | 05 | 2nd notch width selection 0to 20 2 - O10|0|0O] 4-24 .
e Partial parameter of standard type and communication type are different from a table in a shipment parameter.
e Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
¢ Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
Parameter describes of this page is P.4-23 to P.4-24. L
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12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related .
No. Title Range Unit onof |Control Mode | Detail
= P p - D D R
2 06 | 2nd notch depth selection 0 to 99 0 - O|0|0|0O
2 07 | 3rd notch frequency 50 to 5000 5000 Hz O|0|0|0
2 08| 3rd notch width selection 0 to 20 2 - 010100
2 09| 3rd notch depth selection 0 to 99 0 - O|0|0|0 e
2 10| 4th notch frequency 50 to 5000 5000 Hz 010100
2 11| 4th notch width selection 0 to 20 2 - O|0|0|0
2 12| 4th notch depth selection 0 to 99 0 - O|0|0|0O
2 13| Selection of damping filter switching 0to6 0 - O O e
2 14| 1st damping frequency 0 to 3000 0 0.1 Hz* @) O
2 15| 1st damping filter setup 0 to 1500 0 0.1 Hz* O O
2 16 | 2nd damping frequency 0 to 3000 0 0.1 Hz* O O
2 17 | 2nd damping filter setup 0 to 1500 0 0.1 Hz* @) O
2 18| 3rd damping frequency 0 to 3000 0 0.1 Hz* O O e
2 19 | 3rd damping filter setup 0 to 1500 0 0.1 Hz* @) @)
2 20 | 4th damping frequency 0 to 3000 0 0.1 Hz* @) O
2 21| 4th damping filter setup 0 to 1500 0 0.1 Hz* O O
2 22| Positional command smoothing filter 0 to 10000 92 |139|0.1 ms* OO0 Ol 4-27
2 23 | Positional command FIR filter 0 to 10000 10 0.1 ms* O O] 4-28
2 24 | 5th notch frequency 50 to 5000 5000 Hz o000
2 25| 5th notch width selection 0 to 20 2 - O|0|0|0
2 26| 5th notch depth selection 0 to 99 0 - O|0|0|0O
2 27 | 1st damping width setting 0 to 1000 0 - O O] 4-29
2 28| 2nd damping width setting 0 to 1000 0 - O O
2 29 | 3rd damping width setting 0 to 1000 0 - O O
2 30| 4th damping width setting 0 to 1000 0 - @) O
2 31| For manufactuer's use - 0 -
2 32| For manufactuer's use - 0 -
4-30
2 33| For manufactuer's use = 0 =
2 34| For manufactuer's use - 0 -

e Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.

» Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-6 to P.4-85.
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12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related
No. q q onof | Control Mode | Detail
Title Range Unit e e
Class | No AB | C |DEF B P |s|T|F|P
- -frame|-frame|-frame supply
2 35| For manufactuer's use - 0 -
2 36 | For manufactuer's use - 0 - 4-30
2 37 | For manufactuer's use - 0 -

[Class 3] Verocity/ Torque/ Full-closed control

o I L O o
Class| No. irame-frame-frarme Supply | P| S| T | F | P29

3 | 00 | Speed setup, Internal/External switching 0to 3 0 - O

3 | o ngiﬁozommand rotational direction 0to 1 0 _ O 4-31
3 | 02 | Input gain of speed command 10 to 2000 500 (r/n\1/in)/ o0

3 | 03 | Reversal of speed command input Oto 1 1 - O e
3 | 04 | 1stspeed of speed setup -20000 to 20000 0 r/min O

3 | 05 | 2nd speed of speed setup -20000 to 20000 0 r/min O

3 | 06 | 3rd speed of speed setup -20000 to 20000 0 r/min O

3 | 07 | 4th speed of speed setup -20000 to 20000 0 r/min O

3 | 08 | 5th speed of speed setup -20000 to 20000 0 r/min O

3 | 09 | 6th speed of speed setup -20000 to 20000 0 r/min O e
3 | 10 | 7th speed of speed setup -20000 to 20000 0 r/min O

3 | 11 | 8th speed of speed setup -20000 to 20000 0 r/min O

3 12 | Acceleration time setup 0 to 10000 0 (f O&)]%in) O

3 | 13 | Deceleration time setup 0 to 10000 0 (10583{nin) O

3 | 14 fégt;lrjr;md acceleration/ deceleration time 0 to 1000 0 ms O

3 | 15 | Speed zero-clamp function selection 0to3 0 - 0|0 4-34
3 | 16 | Speed zero clamp level 10 to 20000 30 r/min o0

3 | 17 | Selection of torque command Oto2 0 - O

3 18 | Torque command direction selection Oto1 0 - O 4-35
3 | 19 | Input gain of torque command 10to 100 30 1%'3 3/{,/* O

3 | 20 | Input reversal of torque command Oto 1 0 - O

3 | 21 | Speed limit value 1 0 to 20000 0 r/min O e

e Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.
e Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-6 to P.4-85.
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12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related

No. 5 q onof |Control Mode |Detail
Title Range 51 ¢ [bEF Unit power page

Class| No. -frame -frame -frame| supply P/ S TF
3 | 22 | Speed limit value 2 0 to 20000 0 r/min O 4-36

3 | 23 | External scale selection 0to6 0 - O O
3 | 24 | Numerator of external scale division 0to 2% 0 - O O] 4-37

3 | 25 | Denominator of external scale division 1 to 228 10000 - O O

3 | 26 | Reversal of direction of external scale Oto3 0 - O O

External scale Z phase disconnection

3 | 27 | Jetection disable Vi v B O O
C " 4-38

3 | 28 | Hybrid deviation excess setup 1to 2% 16000 orSrr;ri]tan O O

3 | 29 | Hybrid deviation clear setup 0to 100 0 Revolution | O O

[Class 4] I/F monitor setting

e Title Range Pt Unit "an”| Contro iode) Deta
Class| No. B rangli g:r‘,"ﬁ; P|s|T|F|P%9¢
4 | 00 | SI1 input selection (Pin No.8) 0to 00FFFFFFh| 8553090 - O 0|00 |0] 439
4 | 01 | SlI2input selection (Pin No.9) 0to 0OFFFFFFh| 8487297 - O |O0|0|0
4 | 02 | SI3input selection (Pin No.26) 0to OOFFFFFFh| 9539850 - O |O|0|0]|0O
4 | 038 | Sl4 input selection (Pin N0.27) 0to 00FFFFFFh| 394758 - O [O|O0|0|0
4 | 04 | SI5 input selection (Pin No.28) 0to 00FFFFFFh 4108 - O |O|0|0]|0O
4 | 05 | SI6 input selection (Pin No.29) 010 00FFFFFFh| 197379 - O |O]O0|0|0O] 440
4 | 06 | SI7 input selection (Pin No.30) 0to 00FFFFFFh 3847 - O |0|0|0]|0O
4 | 07 | SI8 input selection (Pin No.31) 010 00FFFFFFh| 263172 - O |O0|0|0
4 | 08 | SI9 input selection (Pin No.32) 010 00FFFFFFh| 328965 - O 00|00
4 | 09 | SI10 input selection (Pin No.33) 0to 00FFFFFFh 3720 - O [O|0|0|0
4 | 10 | SO1 output selection (Pin No.10, 11) 0to OOFFFFFFh| 197379 - O |O]0|0|0
4 | 11 | SO2 output selection (Pin No.34, 35) 010 00FFFFFFh| 131586 - O 00|00
4 | 12 | SO3 output selection (Pin No.36, 37) 0to 00FFFFFFh 65793 - O [0O]0]0|0
4 | 13 | SO4 output selection (Pin No.38, 39) 010 0OFFFFFFh| 328964 - O |O0|0|0 o
4 | 14 | SOS5 output selection (Pin No.12) 010 00FFFFFFh| 460551 - O |O|0|0]|0O
4 | 15 | SO6 output selection (Pin No.40) 010 00FFFFFFh| 394758 - O |0/0|0|0O

e Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.

» Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

Parameter describes of this page is P.4-6 to P.4-85.
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12. Setup of Parameter and Mode
List of Parameters
Parametr Turning Related
No. Title Ran Dl Unit onof | Control Mode | Detail
g8 AB | C |DEF power page
Class| No. -frame -frame|-frame supply P/S|T|F
4 | 16 | Type of analog monitor 1 0to 28 0 - 010|000
4 | 17 | Analog monitor 1 output gain 00 214748364 0 - OO0 |0
4 | 18 | Type of analog monitor 2 0to 28 4 - OO0 0] 442
4 | 19 | Analog monitor 2 output gain 010 214748364 0 - 010|000 -
)
4 | 20 | For manufactuer's use - 0 - §
g
4 | 21 | Analog monitor output setup 0to2 0 - O|0|0|0 -
4 | 22 | Analoginput 1 (Al1) offset setup -5578 to0 5578 0 0.366 mV o000
4 | 23 | Analoginput 1 (AI1) filter 0 to 6400 0 0.01 ms* 010|000
4 | 24 | Analog input 1 (Al1) overvoltage setup 0to 100 0 0.1 Vv* O|0|0|0
4-44
4 | 25 | Analog input 2 (Al2) offset setup -342 to 342 0 5.86 mV 010|000
4 | 26 | Analog input 2 (Al2) filter 0 to 6400 0 0.01 ms* 010|000
4 | 27 | Analog input 2 (Al2) overvoltage setup 0 to 100 0 0.1 Vv* o000
4 | 28 | Analog input 3 (Al3) offset setup -342 to 342 0 5.86 mV O|0|0|0 R
4 | 29 | Analog input 3 (AI3) filter 0 to 6400 0 0.01 ms* O|0|0 |0
4 | 30 | Analog input 3 (Al3) overvoltage setup 0to 100 0 0.1 V* O|O0|0|0
4-45
4 | 31 | Positioning complete (In-position) range 0 to 2097152 10 Command O O
4 | 32 Positioning complete (In-position) output 0to 10 0 B O O
setup
4 | 33 | INP hold time 0 to 30000 0 1 ms O O L
4 | 34 | Zero-speed 10 to 20000 50 r/min O|O|0|0O| 4-46
4 | 35 | Speed coincidence range 10 to 20000 50 r/min 0|0
4 | 36 | At-speed (Speed arrival) 10 to 20000 1000 r/min o0
4 | 37 | Mechanical brake action at stalling setup | 0 to 10000 0 1ms O10|0|O]| 4-47
4 | 38 | Mechanical brake action at running setup 0 to 10000 0 1 ms O|010|0
4 | 39 | Brake release speed setup 30 to 3000 30 r/min O |0|0|0|0 N
4 | 40 | Selection of alarm output 1 0to 28 0 - O|O|0|0
4-48
4 | 41 | Selection of alarm output 2 0to 28 0 - O|0|0|0
4 | a2 r2::r<]:igZos,|'uon|ng complete (In-position) 0 t0 2097152 10 cOnJmtand O O
Position compare output pulse width
4 | 44 : 0 to 32767 0 0.1ms O |0 Q| 4-49
setting
e Partial parameter of standard type and communication type are different from a table in a shipment parameter..
e Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
*1 Default settings depend on the combination of driver and motor. Refer to P. 2-84 “Torque limit setting”.
(o7 111:i[s]{ B The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
Parameter describes of this page is P.4-6 to P.4-85. L
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12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related
No. Title Rande Unit onof |Control Mode |Detail
9 AB | C |DEF power page
Class| No. -frame|-frame|-frame supply P/S|TF
4 | 45 | Position compare output polarity select 0to 63 0 - O |0 O
4 | 47 | Pulse output select Oto7 0 = O |0O|0|0O|0O]| 4-49
4 | 48 | Position compare value 1 -22114175%%‘?;0 0 Cormtand O O
4 | 49 | Position compare value 2 '221141;1283%2;‘) 0 Cormtand O O
4 | 50 | Position compare value 3 '%fﬁfggéf}o 0 COTmtand O O
4 | 51 | Position compare value 4 '%ﬂ;‘fgggf}o 0 Coﬂmtand O O
4 | 52 | Position compare value 5 '?fﬁfgggf}o 0 CorUrr]riand @) O
4-50
4 | 53 | Position compare value 6 -22114151236@?2;0 0 Corﬂmfnd @) O
4 | 54 | Position compare value 7 -221141;%%%10 0 CoTrr]T;ta nd O O
4 | 55 | Position compare value 8 -221141;1‘?3%2;0 0 CorUrr]T;tand O O
Position compare output delay -32768 to
4| %6 compensation amount 32767 0 01ps O O
Position compare output assignment -2147483648 to _
4| %7 | setting 2147483647 0 O |O O] 4-51

[Class 5] Enhancing setting

P Title Range 2l Unit Temor? | Control Mode | Detail
Class| No. ol ramel mame supply | P| S| T|F [P
5 | 00 | 2nd numerator of electronic gear 0to 2% 0 - O O
5 | 01 | 3rd numerator of electronic gear 0 to 2% 0 - @) O
5 | 02 | 4th numerator of electronic gear 0to 2% 0 - O Ol 4-52
5 | 03 | Denominator of pulse output division 0 to 8388608 0 - O |0|0|0|0
5 | 04 | Over-travel inhibit input setup Oto2 1 - O [0O]0]0|0
5 | 05 | Sequence at over-travel inhibit O0to2 0 - O |O|O|0|0O] 453
5 | 06 | Sequence at Servo-Off Oto9 0 - O|0|0|0O
5 | 07 | Sequence at main power OFF 0to9 0 - O|0|0|0 o
5 | 08 | LV trip selection at main power OFF 0to3 1 - o000
5 | 09 | Detection time of main power off 20 to 2000 70 1 ms O 0000|455
5 | 10 | Sequence at alarm Oto7 0 - O|0]0|0
5 | 11 | Torque setup for emergency stop 0 to 500 0 % O|O|0O|0O] 4-56

e Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.

e Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-6 to P.4-85.
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12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related .
No. Title Range Unit onof | Control Mode | Detail
Class| No. trame|-frame|-iamme g:‘ﬁ; P|s|T|F|P%®
5 | 12 | Over-load level setup 0 to 500 0 % o000
5 | 13 | Over-speed level setup 0 to 20000 0 r/min 010|100
5 | 14 | Motor working range setup 0 to 1000 10 ,evocmion* O O | 4-56
5 | 15 | I/F reading filter 0to3 0 - O |O0|0|0
5 | 16 | Alarm clear input setup Oto1 0 - O 00|00
5 | 17 | Counter clear input mode Oto4 3 - O O
5 | 18 | Invalidation of command pulse inhibit input Oto1 1 - O O| 4-57
5 | 19 g;)t:\?and pulse inhibit input reading 0to5 0 5 o |o O
5 | 20 | Position setup unit select Oto1 0 - O |0 O
5 | 21 | Selection of torque limit 0to6 1 - OO0 O
5 | 22 | 2nd torque limit 0 to 500 500" % OO O e
5 | 23 | Torque limit switching setup 1 0 to 4000 0 ms/100 % 0|0 O
5 | 24 | Torque limit switching setup 2 0 to 4000 0 ms/100 % o0 O
5 | 25 |IiEr);(1ti‘tamal input positive direction torque 0 to 500 5001 % olo O e
5 | 26 :iE:]ti?rnal input negative direction torque 0 to 500 5001 % olo O
5 | 27 | Input gain of analog torque limit 10 to 100 30 0.1V/100 %* 0|0 O
5 | 28 | LED initial status 0to 42 1 - O |O]0]0|0
5 | 29 | RS232 baud rate setup Oto7 2 - O 0|00 |0O]4-60
5 | 30 | RS485 baud rate setup Oto7 2 - O |0|0|0]|0
5 | 31 | Axis address 0to 127 1 - O |O|0]0|0
5 | 32 | Command pulse input maximum setup 250 to 8000 4000 kpulse/s| O |O O
5 | 33 | Pulse regenerative output limit setup Oto 1 0 - O [O]|0O]O|O] 4-61
5 | 34 | For manufactuer's use - 4 -
5 | 35 | Front panel lock setup Oto1 0 - O |0/0|0|0
5 | 36 | For manufactuer's use - 0 -
5 | 37 | Modbus connection setting 0to2 0 - O |O0|0|0
5 | 38 | Modbus communication setting Oto5 0 - O |O]0]0|0] 462
5 | 39 | Modbus response waiting time 0 to 10000 0 ms O|O0|0|0O
5 | 40 | Modbus communication timeout time 0 to 10000 0 ms O]0|0|0

e Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.

* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-6 to P.4-85.
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12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related
No. Title Ran : onof | Control Mode | Detail
ae AB | C |DEF Unit power page
Class| No. -frame -frame|-frame supply P/S/TF
5 | 41 | For manufactuer's use - 0 - 4-62
5 | 42 | Modbus broadcast setting -33227%?7to 0 - o000
Quadrant projection positive direction -1000 to o
9| 8 compensation value 1000 0 e O O
Quadrant projection negative direction -1000 to o
5 |46 compensation value 1000 0 0.1% © © 4-63
5 | 47 gmu:drant projection compensation delay 0 to 1000 0 . O O
5 | 48 Qua}drant projection compensation filter 0 to 6400 0 0.01 ms O O
setting L
5 | 49 Qua}drant projection compensation filter 0 to 10000 0 i) G 0O O
setting H
5 | 50 | For manufactuer's use - 0 -
5 | 51 | For manufactuer's use - 0 -
5 | 52 | For manufactuer's use - 0 -
5 | 53 | For manufactuer's use - 0 =
5 | 54 | For manufactuer's use - 0 -
5 | 55 | For manufactuer's use - 0 -
4-64
o . ms/
5 | 56 | Slow stop deceleration time setting 0 to 10000 0 (/1 OQ(; O
r/min
Slow stop S-shape acceleration and
S deceleration setting Dip ey y ms O
5 | 58 | Modbus mirror register setting 1" _3:?27%?;0 24591 - O |O]0|0|0
5 | 59 | Modbus mirror register setting 21 '33?27%37t° 24592 - O |0]0|0|0
5 | 60 | Modbus mirror register setting 3" '3§g$g7t° 16421 - O 00|00
5 | 61 | Modbus mirror register setting 41 '3§Z$g7t° 24613 - O |0/0|0|0O
5 | 62 | Modbus mirror register setting 5" _35277668;0 17429 - O 00|00
5 | 63 | Modbus mirror register setting 6™ -3:?27%37to 17418 - O |O|0]0|O
5 | 64 | Modbus mirror register setting 71 '33277668;0 17427 - O |O|O|0]|O
4-65
5 | 65 | Modbus mirror register setting 8 '3:?277637t° 17419 - O |0/0|0|0
Deterioration diagnosis convergence
5 | 66 judgment time 0 to 10000 0 0.1s O |0O]0|0|0
5 | 67 Ili)n??tenoratlon diagnosis inertia ratio upper 0 to 10000 0 o o lolololo
5 | 68 IIIi)rﬁ;terloratlon diagnosis inertia ratio lower 0 to 10000 0 o o lolololo

e Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.
* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-6 to P.4-85.
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I 12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related
No. Title Rande Unit onof | Control Mode | Detail
g AB | C |DEF power page
Class| No. -frame -frame|-frame supply P/S|T|F
5 | 69 Deterioration diagnosis unbalanced load -1000 to 0 0.1% o |lo olo
upper limit 1000 o 465
Deterioration diagnosis unbalanced load -1000 to
5 | 70 lower limit 1000 0 0.1% O|010|0
Deterioration diagnosis dynamic friction -1000 to
5 |71 upper limit 1000 0 0.1% O |00|0|0
Deterioration diagnosis dynamic friction -1000 to 3
51 72| lower limit 1 0 01% | O |O]O|O|O .;.:;
Deterioration diagnosis viscous friction 0.1%! %
9| e upper limit V@ legey L (10000¢/min) O 10000 -
Deterioration diagnosis viscous friction 0.1%/
5|74 lower limit 0o 10000 0 (10000r/min) O |0]0|0[0 4-66 —
A : : : : -20000 to ;
5 | 75 | Deterioration diagnosis velocity setting 50000 0 r/min O [O|O0|0O|0
5 | 76 Eri';enoratlon diagnosis torque average 0to 10000 0 ms o lolololo
5 | 77 | Deterioration diagnosis torque upper limit '110880t° 0 0.1% O |0|0|0|0
5 | 78 | Deterioration diagnosis torque lower limit '110880t° 0 0.1% O |O|0|0]|0
5 | 79 | Modbus mirror register setting 9 *t -3(?27;568;0 17410 - O 0000 —
5 | 80 | Modbus mirror register setting 10 *1 -3527%3;0 17411 - O |O|0|0]|0O
5 | 81 | Modbus mirror register setting 11 *1 3270810 | 16308 - | O |o|ojo|o
5 | 82 | Modbus mirror register setting 12 *1 '3:?27$g7t° 16402 - O |0]0|0|0
4-67
5 | 83 | Modbus mirror register setting 13 *1 -3§Z7$é37to 16411 - O 0000
5 | 84 | Modbus mirror register setting 14 *1 -3527%5;0 16405 - O 00|00 e
5 | 85 | Modbus mirror register setting 15 *1 -33?277637to 16406 - O |O|0|0|0
5 | 86 | Modbus mirror register setting 16 *1 '39?2??687t° 0 - O 00|00
[Class 6] Special setting
Parametr Turni Related
No. Title Ran Default | "onof | Control Mode |petail|
ge Unit | ower page
Class| No. trarme|-tramel-ftame supply [P | S| T|F
6 | 00 ggiilog torque feed forward conversion 0to 100 0 0.1 V00 %+ olo O
6 | 02 | Speed deviation excess setup 0 to 20000 0 r/min O
4-68
6 | 04 | JOG trial run command speed 0 to 500 300 r/min O|0|0|0
6 | 05 | Position control 3rd gain effective time 0 to 10000 0 0.1 ms* O O
e Partial parameter of standard type and communication type are different from a table in a shipment parameter.
e Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
» Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
(o[T{LLIY The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
Parameter describes of this page is P.4-6 to P.4-85.
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12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related
No. Title Ran q onof |Control Mode |Detail
i AB | C |DEF Unit power page
Class| No. -frame|-frame -frame supply P/ S TF
6 | 06 | Position control 3rd gain scale factor 50 to 1000 100 % O O] 4-68
6 | 07 | Additional value to torque command -100 to 100 0 % OO0 O
6 | o8 '(Ij'prqqe compensation value in positive 10010 100 0 % 0 0
irection 4-69
Torque compensation value in negative
6 | 09 - -100to 100 0 % @) O
. . -32768 to
6 | 10 | Function expansion setup 30767 16 - O|0]0|0
6 | 11 | Current response setup 10 to 100 100 %
6 | 13 | Second inertia ratio 0 to 10000 250 % 010100
Immediate stop time at the time of
6 | 14 Sl 0 to 1000 200 1 ms O|0|0|0
6 | 15 | 2nd over-speed level setup 0 to 20000 0 r/min O|O|0|0O] 470
6 | 16 | For manufacturer's use - 0 - O|0|0|0
6 | 17 | Front panel parameter writing selection Oto 1 0 - O |O|0|0]|O
6 | 18 | Power turn-on wait time 0to 100 0 01s* | O |O]O|0O|O
6 | 19 | Encoder Z phase setup 0 to 32767 0 puse | O |O|O|O|O
6 | 20 | Z-phase setup of external scale 0 to 400 0 us O O\ 4-71
6 | 21 Serial absolute external scale Z phase 0 to 228 0 pulse O O
setup
A, B phase external scale pulse output
6 | 22 | method selection s L - O O
6 | 23 | Load fluctuation correction gain -100 to 100 0 % ON©)
6 | 24 | Load fluctuation correction filter 10 to 2500 53 0.01 ms* 0|0 4-72
6 | 27 | Alarm latch time selection 0to 10 5 s O [0]0]0|0
6 | 28 | Special function selection Oto1 0 - O |O
6 | 30 | For manufacturer's use - 0 -
4-73
6 | 31 | Real time auto tuning estimation speed O0to3 1 - O|0|0|0
6 | 32 | Real time auto tuning custom setup -32768 to 32767 0 - O|0|0|0] 474
6 | 33 | For manufacturer's use - 1000 -
6 | 34 | Hybrid vibration suppression gain 0 to 30000 0 0.1/s* O
6 | 35 | Hybrid vibration suppression filter 0 to 32000 10 0.01 ms* O| 4-76
6 | 36 | Dynamic brake operation input Oto 1 0 - O |O|0|0]|0O
6 | 37 | Oscillation detecting level 0 to 1000 0 0.1 %* O|0|0|0

* Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.
* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-6 to P.4-85.
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I 12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related
No. Title Ran : onof | Control Mode | Detail
ge Unit
AB | C |DEF power page
Class| No. -frame -frame|-frame supply P/S T|F
6 | 38 | Alarm mask setup -30768 to 32767 4 - O |0]0|0|0 —
6 | 39 | For manufactuer's use - 0 -
6 | 41 | 1st damping depth 0 to 1000 0 - O O\ 4-77
)
6 | 42 | Two-stage torque filter time constant 0 to 2500 0 0.01 ms o000 g
S
6 | 43 | Two-stage torque filter damping term 0 to 1000 0 - 010|000 §
6 | 47 | Function expansion settings 2 -32768 to 32767 1 - O |000|0
6 | 48 | Adjustment filter 0102000 (&, |17 ] 0.4 ms Olo| |Olams| [ 4
6 | 49 Command response filter/adjustment filter 010 99 15 _ O O
damping term setting
. - . . 0.1 %/
6 | 50 | Viscous friction compensation gain 0 to 10000 0 (10000 fimin) 0|0 O
6 | 51 | Immediate stop completion wait time 0 to 10000 0 ms o000
6 | 52 | For manufacturer's use - 0 - 4-79
6 | 53 | For manufacturer's use - 0 - —
6 | 54 | For manufacturer's use - 0 -
Torque saturation error protection
6 | 57 detection time 0 to 5000 0 ms O
Serial absolute external scale Z phase| -2147483648 to )
6 | 58 | shift amount " 2147483647 0 puse | O |O]O]O]O| 480
6 | 60 | 2nd damping depth 0 to 1000 0 - O O
6 | 61 | 1stresonance frequency 0 to 3000 0 0.1Hz O
6 | 62 | 1stresonance damping ratio 0 to 1000 0 = O
6 | 63 | 1stanti-resonance frequency 0 to 3000 0 0.1Hz O
6 | 64 | 1stanti-resonance damping ratio 0 to 1000 0 - O
4-81
6 | 65 | 1stresponse frequency 0 to 3000 0 0.1Hz O
6 | 66 | 2nd resonance frequency 0 to 3000 0 0.1Hz O
6 | 67 | 2nd resonance damping ratio 0 to 1000 0 - O —
6 | 68 | 2nd anti-resonance frequency 0 to 3000 0 0.1Hz O
6 | 69 | 2nd anti-resonance damping ratio 0 to 1000 0 - O
6 | 70 | 2nd response frequency 0 to 3000 0 0.1 Hz O
6 | 71 | 3rd damping depth 0 to 1000 0 - O O] 4-82
6 | 72 | 4th damping depth 0 to 1000 0 - O O
* Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
(o= T{LLERXY The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
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I 12. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related .
No. Title Range Unit onof | Control Mode |Detail
Class| No. irame-frame frare supply | P | S| T|F P
6 | 73 | Load estimation filter 0 to 2500 0 0.01 ms OO0 O
6 | 74 | Torque compensation frequency 1 0 to 5000 0 0.1 Hz 0|0 O
6 | 75 | Torque compensation frequency 2 0 to 5000 0 0.1 Hz OO O] 4-82
6 | 76 | Load estimation count O0to 8 0 - O1@) O
6 | 87 | For manufacturer's use - 0 -
6 | 88 | Absolute multi-rotation data upper limit | 0 to 65534 0 - O |0|0|0|0O
6 | 97 | Function expansion setting 3 zgfﬁfggé%to 0 - OO0 00| 4-83
6 | 98 | Function expansion setting 4 2211417423%3;0 0 - O 00|00
P Title Range Default Unit Tonet? Contrel Mode Detail
Class| No. AB | C DEF Sopy | P s | T F P9
7 | 00 | For manufacturer's use - 0 -
7 | 01 | For manufacturer's use = 0 =
7 | 03 | For manufacturer's use - 0 -
7 | 04 | For manufacturer's use - 0 -
7 | 05 | For manufacturer's use - 0 -
7 | 06 | For manufacturer's use - 0 -
7 | 07 | For manufacturer's use - 0 -
7 | 08 | For manufacturer's use — 0 —
7 | 09 | For manufacturer's use - 0 - 4-84
7 | 10 | For manufacturer's use - 0 -
7 | 11 | For manufacturer's use - 0 -
7 | 12 | For manufacturer's use = 0 =
7 | 13 | For manufacturer's use - 0 -
7 | 14 {\_I/Ir;\ien power turn-off warning detection 0 to 2000 0 ms o lolololo
7 | 15 | For manufacturer's use - 0 -
7 | 16 | For manufacturer's use - 0 -
7 | 20 | For manufacturer's use - 0 -

* Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-6 to P.4-85.
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12. Setup of Parameter and Mode
List of Parameters
Parametr Turni Related
No. . Dbl . g:,"(','}g Control Mode | petail
Title Range Unit
AB | C |DEF power page
Class NO. -fr. ; I £ ,arhe supp'y P S T F
7 | 21 | For manufacturer's use - 1 -
. . . -32768 to
7 | 22 | Special function enhancement setting 1 30767 0 -
7 | 23 | For manufacturer's use - 0 -
7 24 | For manufacturer's use - 0 - _g
o
7 | 25 | For manufacturer's use - 0 - %
3
7 | 26 | For manufacturer's use - 0 -
7 | 27 | For manufacturer's use - 0 - ——
7 | 28 | For manufacturer's use - 0 -
7 | 29 | For manufacturer's use - 0 -
7 30 | For manufacturer's use - 0 -
7 | 31 | For manufacturer's use - 0 -
7 | 32 | For manufacturer's use - 0 - 4-84
7 33 | For manufacturer's use - 0 -
7 | 34 | For manufacturer's use - 0 -
7 | 35 | For manufacturer's use - 0 -
7 36 | For manufacturer's use - 0 -
7 | 37 | For manufacturer's use - 0 -
7 | 38 | For manufacturer's use - 0 - —
7 39 | For manufacturer's use - 0 -
7 | 41 | For manufacturer's use - 0 -
7 | 87 | For manufacturer's use - 0 -
7 91 | For manufacturer's use - 0 -
7 | 93 | For manufacturer's use - 0 -
[Class 8] For manufacturer's use
Parametr Turni Related
No. . Dbl . ﬂ:,"{,'}g Control Mode | petail
Title Range Unit
AB | C |DEF power page
Class NO. -fr. ; r £ ’a';‘e supp'y P S T F
8 | 00 | For manufacturer's use - 0 -
4-85
8 | 01 | For manufacturer's use - 100 - ——
* Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
» Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
(o7 111:[s] MBI The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
Parameter describes of this page is P.4-6 to P.4-85.
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I 12. Setup of Parameter and Mode

List of Parameters

Class| No. AB | C DEF Sopy |P S| T F PP
8 | 02 | For manufacturer's use - 0 -
8 | 03 | For manufacturer's use - 0 -
8 | 04 | For manufacturer's use - 100 -
8 | 05 | For manufacturer's use - 0 -
8 | 10 | For manufacturer's use - 0 -
4-84
8 | 12 | For manufacturer's use = 0 =
8 | 13 | For manufacturer's use - 0 -
8 | 14 | For manufacturer's use - 0 -
8 | 15 | For manufacturer's use - 0 -
8 | 19 | For manufacturer's use - 0 -
"Re Title Range pefat Unit "onol” Contra Hode Detail
Class| No. AB | C |DEF Sipply | P | S| T F P98
9 | 00 | For manufacturer's use - 0 -
9 | 01 | For manufacturer's use - 0 -
9 | 02 | For manufacturer's use - 0 -
9 | 03 | For manufacturer's use - 1000 -
9 | 04 | For manufacturer's use - 0 -
9 | 05 | For manufacturer's use - 0 -
9 | 06 | For manufacturer's use - 0 -
9 | 07 | For manufacturer's use - 0 - 4-84
9 | 08 | For manufacturer's use - 0 -
9 | 09 | For manufacturer's use - 0 -
9 | 10 | For manufacturer's use - 0 -
9 | 11 | For manufacturer's use - 1 -
9 | 12 | For manufacturer's use - 80 -
9 | 13 | For manufacturer's use - 50 -
9 | 14 | For manufacturer's use - 10 -

e Partial parameter of standard type and communication type are different from a table in a shipment parameter.

* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.

* Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
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12. Setup of Parameter and Mode
List of Parameters
Parametr Turni Related
No. . D . ﬂ:,"{,'}g Control Mode | petail
Title Range Unit power page
Class| No. B el e supply |P | S| T |F
9 17 | For manufacturer's use - 0 -
9 18 | For manufacturer's use - 0 -
9 19 | For manufacturer's use - 0 -
o
9 20 | For manufacturer's use - 0 - §
o
9 | 21 | For manufacturer's use - 0 - %
3
9 | 22 | For manufacturer's use - 200 -
9 | 23 | For manufacturer's use - 50 - 7
9 | 24 | For manufacturer's use - 100 -
9 | 25 | For manufacturer's use - 40 - 4-84
9 26 | For manufacturer's use - 40 -
9 | 27 | For manufacturer's use - 1000 -
9 | 28 | For manufacturer's use - 1 -
9 | 29 | For manufacturer's use - 0 -
9 | 30 | For manufacturer's use - 0 -
9 | 48 | For manufacturer's use - 0 -
9 49 | For manufacturer's use - 0 -
9 | 50 | For manufacturer's use - 0 -
[Class 15] For manufacturer's use
Parametr Turni Related
No. . D . g:,"{,'}g Control Mode | petail
Title Range Unit power page
Class| No. B el e supply |P | S| T |F
15 | 00 | For manufacturer's use - 0 -
15 | 16 | For manufacturer's use - 2 - L
15 | 17 | For manufacturer's use - 4 -
15 | 30 | For manufacturer's use - 6 -
4-84
15 | 31 | For manufacturer's use - 5 -
15 | 33 | For manufacturer's use - 0 -
15 | 34 | For manufacturer's use - 0 -
15 | 35 | For manufacturer's use - 0 - 7
¢ Partial parameter of standard type and communication type are different from a table in a shipment parameter.
* Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
» Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
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2 12. Setup of Parameter and Mode

Preparation Setup of Torque Limit

Torque limit setup range is 0 to 300 and default is 300 except the combinations of the
motor and the driver listed in the table below.

. Max. value of
Frame Model No. Applicable motor torque limit
MADLLJo1[JL] | MHMF5AZL1[ ][] 350
MQMFO11L1[][] 350
MADLLC] 110
MHMFO11L1]] 350

A MHMF5AZLA[][C] 350

MADLLI 0501 | MQMFo12L1C] 350
MHMFO12L1[][] 350
MQMF022L1[ ][] 350

MADLL] 1500 ]
MHMF022L1[][] 350
MQMF021L1[][] 350

MBDL[ ] 21(][]
B MHMF021L1][] 350
MQMFO42L1[ ][] 350

MBDLL] 2501 ]
MHMF042L1][] 350
MQMFO041L1[][] 350

MCDLL] 31[][]

C MHMFO41L1[][] 350
MCDLLI350]] | MHMF082L1[]] 350
MDDLL]450]] | MGMF092L1[][] 264

D MHMF092L1[][] 350
MDDL[] 550 ][]

MGMF132L1[][] 281

c MEDL[]83[]] | MGMF182L1 [][] 251
MEDLL] 93 ][] | MGMF242L1 ][] 296

MGMF292L1 ][] 245

F MFDLL] B3]

MGMF442L1 ][] 250

« The above limit applies to Pr0.13 (1st torque limit), Pr5.22 (2nd torque limit), Pr5.11
(Torque setup for emergency stop), Pr5.25 (External input positive direction torque
limit) and Pr5.26(External input negative direction torque limit).

When you change the motor model, above max. value may change as well. Check and
reset the setup values of Pr0.13, Pr5.22, Pr5.11, Pr5.25 and Pr5.26.
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12. Setup of Parameter and Mode
Setup of Torque Limit

Cautions on Replacing the Motor

As stated previously, torque limit setup range might change when you replace the combi-
nation of the motor and the driver. Pay attention to the followings.

1. When the motor torque is limited,
When you replace the motor series or to the different wattage motor, you need to reset

the torque limit setup because the rated toque of the motor is different from the previ-
ous motor. (see e.g.1)

e.g.1) | before replacing the motor | | after replacing the motor |
MADLT15SF MADLT15SF

Set up Pr0.13 to 200 to

make torque limit value

to 0.64 N'm

(0.32 N°-m x 200 % = 0.64 N-m)

Pr0.13 Setup range : 0 % to 300 %
Setup value : 100 %.
_ Torque limit value

Pr0.13 Setup range : Change to 0 % to 300 %.
Setup value : Keep 100 %.

Torque limit value
0.32 N'm x 100 % = 0.32 N-m

0.64 N'm x 100 % = 0.64 N-m

2. When you want to obtain the max. motor torque,
You need to reset the torque limiting setup to the upper limit, because the upper limit

value might be different from the previous motor. (see e.g.2)

e.9.2) [before replacing the motor | | after replacing the motor |

MADLT15SF MADLT15SF

Rated torque
0.32 N'm

Pr0.13 Setup range : 0 % to 300 % Pr0.13 Setup range : change to 0 % to 300 % | | Set up Pr0.13 to 300 to obtain
Setup value : 300 %. Setup value : Keep 300 %. the max. output torque.

<Note>
Please don't use other combination besides the combination of designation.
For details of combination refer to P.1-19 "4. Check of the Combination of the Driver and

the Motor " .
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2

1 3 Setup of command division and
multiplication ratio (electronic gear ratio)

Preparation Relation between Electronic Gear and Position Resolution or Traveling Speed

2-72

Driver

Electronic gear ratio Rotational speed NI[r/min]

Pulse train position
command _ Pr0.09 |+ .
~P= Pro0.1 — Machine
Travel distance : P1 [P] r0.10 B

Traveling speed : F [PPS] .Reductlon ratio : R

Encoder pulse counts : E [P/r]
* 8388608 (=23-bit)

Example of ball screw drive by servo motor

Here we take a ball screw drive as an example of machine.

A travel distance of a ball screw M [mm] corresponding to travel command P1 [P], can be

described by the following formula (1) by making the lead of ball screw as L [mm]
M=P1x(D/E) x (1/R) XL cccrrrrrrerrrnne. 1)

therefore, position resolution (travel distance AM per one command pulse) will be de-

scribed by the formula (2)

AM = (D/E) X (1/R) X L ccoceemenrrrrnnnns (2)
modifying the above formula (2), electronic gear ratio can be found in the formula (3).
D=(AMXE XR) XL cooommrrrrrrrrrrrnnncenns (3)

Actual traveling velocity of ball screw, V[mm/s] can be described by the formula (4) and
the motor rotational speed, N at that time can be described by the formula (5).

V=FXx(D/E) X (1/R) X L ccrrrrrrrrirunnnnns (4)
N =F X (D/E) X 60 ....ccorrrrrrirrnmmmnnnnnnnnas (5)

modifying the above formula (5), electronic gear ratio can be found in the formula (6).
D=(NXE) (FX60) ..ccocrrrrrrrrrrrsannces (6)

1) Make a position resolution, A M as approx. 1/5 to 1/10 of the machine positioning ac-
curacy, A €, considering a mechanical error.

2) Set up Pr0.09 and Pr0.10 to any values between 1 to 2%,

3) The desired setting can be determined by selecting value of numerator and denomina-
tor of electronic gear. However, an excessively high division or multiplication ratio can-
not guarantee the operation. The ratio should be in a range between 1/1000 and 1000.
Excessively high multiplication ratio will cause Err27.2 (command pulse multiplication
error protection) due to varying command pulse input or noises, even if the other set-
tings are within the specified range.

4) 2n Decimal 2" Decimal
20 1 212 4096
21 2 213 8192
22 4 214 16384
28 8 215 32768
24 16 216 65536
25 32 217 131072
26 64 218 262144
27 128 219 524288
28 256 220 1048576
2° 512 221 2097152
210 1024 222 4194304
211 2048 228 8388608




13. Setup of command division and multiplication ratio (electronic gear ratio)

Relation between Electronic Gear and Position Resolution or Traveling Speed

. . AMxEXR Pr0.09
Electronic gearratoco D= ——""—""— D=———
R L Pr0.10
Lead of ball screw, L =10 mm
Gear reduction ratio, R = 1
Position resolution, 0.0005x2%°x1  5x2*° 41943040 Pr0.09 = 41943040
AM =0.005 mm 10 ~ 10x10* 100000 Pr0.10 = 100000
Encoder, 23-bit
(E= 22° P/r)

Motor rotational speed (r/min), N =F x % x 60

Lead of ball screw, L =20 mm

o
-
o
o
1
=
o
=3
o
=]

Gear reduction ratio, R = 1 0.0005x2%x1 1
Position resolution, 500000x 20 X %60
AM = 0.0005 mm
Line driver pulse input,
500 kpps =750
Encoder, 23-bit
. . N x E Pr0.09
Electronic gear ratio D= D= ——
g ' F x 60 Pr0.10
2000x2%3 20006%x2% 8388608 Pr0.09 = 8388608
~ 50000060  —2600x500x30 = 15000 Pr0.10 = 15000

Ditto
To make it to 2000 r/min.

Travel distance per command pulse (mm)
(Position resolution)
D

1
AM = ?XFXL

2000x2* 1 1 B
500000x60 ~ 28 % Tx20 = 0.00133 mm

Related page 2| e P.4-10 “Details of Parameter”
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14. How to Use the Front Panel

Preparation

Setup

Setup with the Front Panel

Panasonic

Display LED (6-digit)
Switch to error display screen when error

0 0 0 0 00 00 H‘ occurs, and LED will flash (about 2 Hz).

LED will flash slowly (about 1 Hz) when

warning occurs.

v Mode switching button

(valid at SELECTION display)
Press this to switch 4 kinds of mode.
1) Monitor Mode
2) Parameter Set up Mode
3) EEPROM Writing Mode
4) Auxiliary Function Mode

SET Button (valid at any time)
Press this to switch SELECTION and
EXECUTION display.

Press these to change display and data, select
parameters and execute actions.

Shifting of the. digit fc.>r .data (Change/Selection/Execution is valid to the digit
changing to higher digit. which decimal point flashes.)

2-74

Numerical value increases by pressing, A,
decreases by pressing v .



14. How to Use the Front Panel
Setup

Initial Status of the Front Panel Display (7 Segment LED)

Front panel display shows the following after turning on the power of the driver.

approx. 2 sec approx. 0.6 sec approx. 0.6 sec

L T } > P I I By ) > "

I g gl [ G O L (]

o
-
o
o
o
=
Y
=
o
S

Initial display of LED
(Determined by the setup of Parameter, Pr5.28 "Initial status of LED".)

| Upon Occurrence of an Alarm

If a driver alarm is generated, the front panel display shows the following repeatedly.
approx. 0.8 sec 0.3 sec

] > > ]
r i » > - ’—'ﬂ

Repeatedly(during continuous alarm)

Below shows possible cause of an alarm.

alarm

Alarm Content
No.

A0 | Overload protection Load factor is 85 % or more the protection level.

. . o .
A1 | Over-regeneration alarm Regenerative load factor is 85 % or more the protection

level. e —
A2 | Battery alarm Battery voltage is 3.2 V or lower.
A3 | Fan alarm Fan has stopped for 1 sec.

Ad Encoder communication The number of successive encoder communication
alarm errors exceeds the specified value.

A5 | Encoder overheat alarm The encoder detects overheat alarm.

A6 | Oscillation detection alarm | Oscillation or vibration is detected.

The life expectancy of capacity or fan becomes shorter

A7 | Lifetime detection alarm than the specified time.

A8 | External scale error alarm | The external scale detects the alarm.

A9 External scale The number of successive external scale
communication alarm communication errors exceeds the specified value.

AC Deterioration diagnosis Load characteristic estimates and torque command
warning under constant speed has exceeded the set range.

In case that Pr7.14 (Detection time of main power off —
warning) is 10 to 1999, the mains power between L1
and L3 has stopped instantaneously for more than the
time prescribed in Pr7.14.

C3 | Main power off warning

Related page -3 e« P.4-6 to P.4-85 “Details of Parameter’
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? 14. How to Use the Front Panel

Preparation

Structure of Each Mode

Use each button on the touch panel to select the structure and switch the mode.

| SELECTION display —————

S S

Initial status of

the Console LED  (SFT button)

mode

@Mode switching button)

PRCOBEN 4.
Parameter "
set up mode :

@Mode switching button)

writing mode

P.2-97
@Mode switching button)

A

Audiiary | AF _oF 3
function mode
\ 4

P.2-98

M (Mode switching button)

'

You can change the flashing decimal point with <, then shift the digit for data change “.”
On power-up, the monitor mode executed is displayed according to the setup of Pr5.28 LED

initial status.
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I 14. How to Use the Front Panel

Structure of Each Mode

| EXECUTION display |

S L P.2-8110 95

(SET button)

o
-
o
o
1
=
o
=
o
=]

S . P.2-95

e For details of parameters, refer to
(SET button)

P.4-2 "Details of parameter".

S P P.2-97

(SET button)

...... P.2-99

e Alarm clear L

______ p2-100

S « Automatic offset adjustment (Al1 to 3)
(SET button)
...... P.2-102
e Motor trial run (JOG)
______ p2-103 —

¢ Clearing of absolute encoder

...... P.2-104

¢ |nitialization of parameter

...... P.2-105

* Release of front panel lock

...... P.2-106

* Battery refresh —
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? 14. How to Use the Front Panel

Preparation Setup of front panel lock

To prevent operational error e.g. unintentional parameter modification, the front panel

may be locked.

Once locked, operations on the panel are limited as follows:

Mode

Locked panel conditions

Monitor Mode

No limitation: all monitored data can be checked.

Parameter Set up Mode

No parameter can be changed but setting can be checked.

EEPROM Writing Mode

Cannot be run. (No display)

Auxiliary Function Mode

Cannot be run except for “Release of front panel lock”. (No
display)

How to operate

* Related parameters

Parameter No. Title Function
Class | No.
. a5 Setup of front panel lock FL,ZS,I;T the operation attempted from the front

Lock and unlock can be made in one of two ways.

Procedure

Front panel

Setup support software
PANATERM

(1) Set Pr5.35 “Front panel lock” to 1, and writ the setting to EEPROM.
Lock (2) Turn on power to the driver.
(3) The front panel is locked.

Unlock function.

(1) Execute the auxiliary function
mode, front panel lock release

(2) Turn on power to the driver.
(8) The front panel is unlocked.

(1) Set Pr5.35 “Front panel lock” to O,
and writ the setting to EEPROM.

(2) Turn on power to the driver.

(8) The front panel is unlocked.

For details of front panel lock release, refer to P.2-105.
Related page -+ « P.4-6 to P.4-85 “Details of Parameter”
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? 14. How to Use the Front Panel

Preparation Exclusive functions by operations performed by communications

To prevent operations by communication (USB/RS232/RS485/Modbus) and operation L~
from the front panel being in conflict with each other, the following exclusive functions will
be triggered depending on their respective state:

Mode Locked panel conditions v
(]
Parameter write and EEPROM write by §
The front panel is in “execution communications will result in command error and not g
display” other than the monitor executed. In addition, connection of set-up support
mode. software, PANATERM (USB communication) cannot

be established.

Execution right has been acquired
by RS232/RS485/Modbus
communications.

No operations other than monitor mode can be made
Set-up support software from the front panel.
(PANATERM)

(USB communication)
is connected. L

Please refer to P.7-27 "Communication" for RS232/RS485 communications and to Technical
reference (Modbus communication and Block operation Specification) for Modbus
communications.
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Preparation

14. How to Use the Front Panel

Monitor Mode (SELECTION display)

To change the monitor display setting, select the display option to be changed

from “|SELECTION | display”, and press § to change to “ [EXECUTION| display”.

After completion of changing, press S to return to the selection display,

[Monitor Mode [SELECTION display||

M (Mode switch button)

Display Description Pages to Display Description Pages to
example refer example refer
Positional command No. of changes in
deviation P281(1) /O signals P290(11)
Motor speed P.2-81(2) Absolute encoder data P.2-90(12)
Positional command Absolute external
speed P.2:81(2) scale position P291(13)
Velocity control P2.81(2) No. of eqcoqer/ external sc_ale p2.91(14)
command communication errors monitor
Communication
Torque command P.2-81(2) axis address P.2-91(15)
Encoder positional
Feedback pulse sum  P.2:82(3) deviation [Encoder unit] P291(16)
External scale deviation
Command pulse sum P.2-82(3) [External scale unit] P.2-92(17)
External scale Hybrid deviation
feedback pulse sum P.2:82(3) [Command unit] P292(18)
_ . |[EXECUTION
Control mode P.2-82(4) Voltage across PN [V] P2:92(19) ‘S' display
I/ signal status P.2-83(5) Software version pog(2) | (SET button)
Analog input value ~ P.2-84(6) Driver serial number ~ P.2:93(21)
Error factor and .
reference of history P.2-85(7) Motor serial number ~ P.2-93(22)
. Accumulated
Alarm Display P.2-87(8) operation time P.2-93(23)
Regenerative load Automatic motor
factor P.2:88(9) recognizing function P2:93(24)
Temperature
Over-load factor P.2-88(9) information P.2-04(25)
. . Safety condition
Inertia ratio P.2-88(9) monitor P.2-94(26)
= Factor of
U . X For manufacturer' -
O 1L €1 nomotor running P.2-89(10) or manufacturer's use p.2-95(27)
For manufacturer's use
Display shifts toward the arrowed direction For manufacturer's use
by pressing A and reversed direction
by pressing Y . For manufacturer's use
<Return to “Positional command deviation”.>

Parameter Setup Mode [SELECTION displayH

When you turn on the Product for the first time, display shows . (at motor stall)

To change this display, change the setup of Pr5.28 (Initial status of LED).
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? 14. How to Use the Front Panel
Preparation Monitor Mode (EXECUTION display)

(1) Display of positional command deviation [command unit]

Displays positional deviation of the command unit in High order or Low order.

Positional command deviation

ﬁ

e Low order

)
-
(]
T
o
=
]
=
o
=1

[ R High order

* To switch between Low order (L) and High order (H), press =« .
eg. Positional command deviation=10339025 —

J00° 20 [N ¥

! I

]
!

(2) Display of motor speed, positional command speed,

velocity control command and torque command

* Motor speed (r/min) —

]
L Iy N}

I

t Displays the motor speed (r/min).

+ Positional command speed (r/min)

A
L By R }

I

T Displays positional command speed (r/min). —
+ Velocity control command (r/min)

-
-
-
-
-

I

-
-
-

-
-
-

£ Displays velocity control command (r/min).

* Torque command (%)

[} (NN

[y [

-

I I

t Displays torque command (%).
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14. How to Use the Front Panel

Monitor Mode (EXECUTION display)

(3) Display of Feedback Pulse Sum, Command Pulse Sum and External Scale Feedback Pulse Sum

¢ Feedback Pulse Sum [Encoder feedback pulse]

Low order

High order
* To switch between Low order (L) and High order (H), press <« .

Feedback Pulse Sum

I
-

-
-
-

] [}

> [}

*— Command Pulse Sum

Low order

High order

* To switch between Low order (L) and High order (H), press <« .

T [
1 ]

)

Low order

High order

External Scale Feedback Pulse Sum

* To switch between Low order (L) and High order (H), press <« .

-
'
-

-
-
L

[} |

)
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Position control mode

Velocity control mode

..... Torque control mode

Full-closed control mode



14. How to Use the Front Panel
Monitor Mode (EXECUTION display)

(5) Display of I/0 Signal Status

Displays the control input and output signal to be connected to connector X4. I
Use this function to check if the wiring is correct or not.

-
<
-
i

-
-

-
L[ s

; e~ e

‘ | - A ... Active 1 g
- Inactive g’
Pin No.

00 e Input signal A
o + .....Output signal

* Shift the flashing decimal point with <« .

-
<
-
J

-
-

' - | (Right side of decimal point : Pin No. selection)

-
-
-

Q)

A

-
'

- | (Left side of decimal point : Input/Output Pin No. selection)

Select In or Out by pressing A or Y button.

-
-
'

&
AY

-
L\
-
[y
-
-
[

* Select the Pin No. to be monitored by pressing A ¥ . 7

¥ 4 v ) _
n 08 -|| | lot 10 -] |zt
-*'_”-_'4 - - -* ' ‘4 -
| B X " [ I B X
) )
Ay \/ Ay \/

w1 | | (Highest place Pin No. L
of input signal)

-
(]

-
-
(]
(N}
[N}
-
)
py
(]
('
)
_

*1 When input signal  Active : Input signal photocoupler is ON.
Inactive: Input signal photocoupler is OFF.
When output signal Active : Output signal transistor is ON.
Inactive : Output signal transistor is OFF.

For detail of input/output signal, refer to P.3-33 “Inputs and outputs on connector X4”
For detail of Error Code, refer to P.6-2 “Protective Function”.
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l 14. How to Use the Front Panel

Monitor Mode (EXECUTION display)

(6) Display of Analog Input Value

-
-
-
-
-
-

-
-
-
-
-

[}
|

| S—

Input voltage value [V]

Input signal

*Select the signal No. to be monitored by pressings A ¥

[

-

(] [N
(] ()

- —
(]

™
-

]
l

- —
]

v

o
v
3

(Analog input 1 value, unit [V])
(Analog input 2 value, unit [V])

(Analog input 3 value, unit [V])

Displays the value after
offset correction.

Voltage exceeding + 10 V can not be displayed correctly.
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14. How to Use the Front Panel
Monitor Mode (EXECUTION display)

(7) Display of Error Factor and Reference of History

L Error code No. ( = - - appears if no error occurs) —

o Present error * You can refer the last 14
_ _ error factors (including
u': - U_ ........ History O (latest error) present one)
[ | . Press A V¥ to select 3
<List of error code No.> CFde History 13 (oldest error) the factor to be referred. g
Error code Attribute =
Main | Sub Protective function History gggrgg Imn;gipiate
11 0 Control power supply under- voltage protection O N
12 0 Over-voltage protection O O
13 0 Main power supply under-voltage protection (between P to N) O
1 Main power supply under-voltage protection (AC interception detection) O O
14 0 Over-current protection O
1 IPM error protection O
15 0 Over-heat protection O O
1 Encoders abnormal over-heat protection O O
. 0 Over-load protection O O Switchable 7
1 Torque saturation anomaly protection O O
18 0 Over-regeneration load protection O O
1 Over-regeneration Tr error protection O
o1 0 Encoder communication disconnect error protection O
1 Encoder communication error protection O
23 0 Encoder communication data error protection O
04 0 Position deviation excess protection O O O
1 Velocity deviation excess protection O O O I
25 0 Hybrid deviation excess error protection O O
o6 0 Over-speed protection O O O
1 2nd over-speed protection O O
0 Command pulse input frequency error protection O O O
27 1 Absolute clear abnormal protection O
2 Command pulse multiplier error protection O O O
28 0 Limit of pulse replay error protection O O O
0 Deviation counter overflow abnormality protection O O E—
29 1 Counter overflow protection 1 O
2 Deviation counter overflow abnormality protection 2 O
- 0 Safety function error protection 1 O
2 Safety function error protection 2 O
0 IF overlaps allocation error 1 protection O
1 IF overlaps allocation error 2 protection O
2 IF input function number error 1 protection O
3 IF input function number error 2 protection O —
% 4 IF output function number error 1 protection O
5 IF output function number error 2 protection O
6 CL fitting error protection O
7 INH fitting error protection O
34 0 Software limit protection O O
36 |O0to1 | EEPROM parameter error protection
37 | 0to2 | EEPROM check code error protection
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Monitor Mode (EXECUTION display)

Error code Attribute
Main | Sub Protective function History gggrgg 'ml'féﬂa‘e
38 0 Over-travel inhibit input protection O
0 | Analog input1 excess protection O O O
39 1 Analog input2 excess protection O O O
2 | Analog input3 excess protection O O O
40 0 Absolute system down error protection O O
41 0 Absolute counter over error protection O
42 0 Absolute over-speed error protection O O
43 0 Initialization failure O
44 0 Absolute single turn counter error protection O
45 0 Absolute multi-turn counter error protection O
47 0 Absolute status error protection O
48 0 Encoder Z-phase error protection O
49 0 Encoder CS signal error protection O
0 External scale connection error protection O
%0 1 External scale communication error protection O
0 External scale status O error protection O
1 External scale status 1 error protection O
51 2 External scale status 2 error protection O
3 External scale status 3 error protection O
4 External scale status 4 error protection O
5 External scale status 5 error protection O
0 A-phase connection error protection O
55 1 B-phase connection error protection O
2 Z-phase connection error protection O
20 0 U-phase current detector error protection O
1 W-phase current detector error protection O
72 0 Thermal error O
80 0 Modbus communications timeout protection O O O
87 0 Compulsory alarm input protection O O
92 0 Encoder data recovery abnormal protection O
3 Multi-turn data upper-limit value disagreement error protection O
0 Parameter setting error protection 1 O
1 Block data setting error protection O O
93 2 Parameter setting error protection 2 O
3 External scale connection error protection O
8 Parameter setting error protection 6 O
0 Block operation error protection O O
% 2 Return to origin error protection O O
95 | Oto4 | Motor automatic recognition error protection
97 0 Control mode setting error prtection
Other number | Other error O

History...The error will be stored in the error history.

Can be cleared...To cancel the error, use the alarm clear input (A-CLR).

If the alarm clear input is not effective, turn off power, remove the cause of the error and then turn on

power again.

Immediate stop...Instantaneous controlled stop upon occurrence of an error.

(Setting of “Pr.5.10 Sequence at alarm” is also required.)

(o \Tji[o)sxd 1) Certain alarms are not included in the history. For detailed information on alarms e.g. alarm

numbers, refer to P.6-2.

2) When one of the errors which are listed in error history occurs, this error and history o shows the

same error No.
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Monitor Mode (EXECUTION display)

(8) Alarm Display

No alarm occurred

High priority alarm

1— Alarm number

* To display the alarm occurrence condition, press A or ¥ button.

-
'
-
|

-
-
-
-
g

-
'

-
-

»
AV bV
4
_ o0 -
[ o I i |
alarm Alarm Content L?t‘:h?d
No. time
A0 Overload protection Load factor is 85 % or more the protection level. 1sto10sor o
A1 Over-regeneration Regenerative load factor is 85 % or more the 10's or oo
alarm protection level.
A2 Battery alarm Battery voltage is 3.2 V or lower. Fixed at o
A3 Fan alarm Fan has stopped for 1 sec. 1sto10sor o
Encoder communication | The number of successive encoder communication
A4 o 1sto 10 s or
alarm errors exceeds the specified value.
A5 Encoder overheat alarm | The encoder detects overheat alarm. 1sto10sor o
illation detection I . L
A6 Oscillation detectio Oscillation or vibration is detected. 1sto10sor o
alarm
A7 Lifetime detection alarm | Life expectancy of capacitor or fan is short. Fixed at o
External scale error
A8 S The external scale detects the alarm. 1sto10sor o
alarm
The number of successive external scale
External scale L o
A9 o communication errors exceeds the specified 1sto10sor o
communication alarm
value.
Deterioration diagnosis Load characteristic estimates and torque
AC . 9 command under constant speed has exceeded 1sto10sor o
warning
the set range.
In case that Pr7.14 (Detection time of main power
. . off warning) is 10 to 1 , the mains power
C3 Main power off warning 9 0 999 P 1sto10sorw

between L1 and L3 has stopped instantaneously
for more than the time prescribed in Pr7.14.

1

Alarms can be cleared by using the alarm clear. Because the all existing alarms are kept cleared while the alarm
clear input (A-CLR) is kept ON, be sure to turn it OFF during normal operation. Either 1 s to 10 s or o« can be

selected by using user parameter.
Exception: Battery alarm is fixed at o because it is latched by the encoder.
Because the end of life alarm means that the life expectancy cannot be extended, the alarm is set at .
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14. How to Use the Front Panel
Monitor Mode (EXECUTION display)

(9) Display of Regenerative Load Factor, Over-load Factor and Inertia Ratio

* Regenerative Load Factor

Display the ratio (%) against the alarm trigger level of regenerative
protection.

This is valid when Pr0.16 (External regenerative resistor setup) is 0
or 1.

¢ Over-load Factor

_ il
0,0 [l u

L Displays the ratio (%) against the rated load.
Refer to P.6-14, "Overload Protection Time Characteristics" of
When in Trouble.

ol Overload factor (%)

* Displays Overload factor by pressing A or ¥ button.

}

oL .:-' 1| Overload factor (%) Displays the Overload factor witch is
A bigger in Overload factor 1 and 2.
A \
4
ot 1 2 R For manufacturer's use
J
A \
\ 4
ot © 2 H| For manufacturer's use
A T \

¢ Inertia Ratio

[} [
[ 0,

-

Displays the inertia ratio (%) .
Value of Pr0.04 (Inertia Ratio) will be displayed as it is.
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Monitor Mode (EXECUTION display)

10) Display of the Factor of No-Motor Running

Displays the factor of no-motor running in number.

Cr N o Position control |~ ....... Torque control
f ’:-. ....... Velocity control = Full-closed control
Factor No.
Control mode
e Explanation of factor No.
Factor Related
?\lc 0 Factor EenteMode Content
0. P/S|IT|F
flashing Occurrence of OO 1O |O| Anerroris occurring, and an alarm is triggered.
error/alarm
00 | No particular factor |O |0 |0 |0 No factor is detgcted for No-motor run.
The motor runs in normal case.
01 Main power shutoff | O The main power of the driver is not turned on.
No entry of . .
02 SRV-ON input The Servo-ON input (SRV-ON) is not connected to COM-.
While Pr5.04 is 0 (Run-inhibition input is valid),
Over-travel  Positive direction over-travel inhibition input (POT) is open and speed
03 | inhibition input OlOo0|0|0O command is Positive direction.
is valid * Negative direction over-travel inhibition input (NOT) is open and speed
command is Negative direction.
04 Torque limit setup olololo Either one of the valid torque limit setup value of Pr0.13 (1st) or Pr5.22
is small (2nd) is set to 5 % or lower than the rating.
While Pr5.21 is 0 (analog torque limit input accepted),
Analod torque * Positive direction analog torque limit input (P-ATL) is negative voltage
05 limit ing ut g valid OO0 O and speed command is Positive direction.
P ’ * Negative direction analog torque limit input (N-ATL) is positive voltage
and speed command is Negative direction.
06 | INH input is valid. O O| Pr5.18 is 0 (Command pulse inhibition input is valid.), and INH is open.
The position command per each control cycle is 1 pulse or smaller due to,
Command pulse . f
07 | input frequency o o No correct entry o _command_ pulse _
is low * No correct connection to the input selected with Pr0.05.
' * No matching to input status selected with Pr0.06 pr Pr0.07.
. . . While Pr5.17 is 0 (Deviation counter clear at level), the deviation counter
08 | CLinputis valid. © © clear input (CL) is connected to COM-.
09 ZEROSPD input olo While Pr3.15 is 1 (Speed zero clamp is valid.), the speed zero clamp input
is valid. (ZEROSPD) is open.
10 External speed o While the analog speed command is selected, the analog speed
command is small. command is smaller than 0.06[V].
Internal speed While the internal speed command is selected, the internal speed
11 ) O . .
command is 0. command is set to lower than 30 [r/min]
12 Torque command o The analog torque command input (SPR or P-ATL) is smaller than 5 [%]
is small. of the rating.
e While Pr3.17 is 0 (speed is limited by 4th speed of internal speed),
13 Speed limit is o Pr3.07, (4th speed of speed setup) is set to lower than 30 [r/min].
small. * While Pr3.17 is 1 (speed is limited by SPR input), the analog speed limit
input (SPR) is smaller than 0.06 [V].
The motor runs at 20 [r/min] or lower even though the factors from 1 to 13
are cleared,
14 | Other factor ©19191°© (the command is small, the load is heavy, the motor lock or hitting, driver/
motor fault etc.)

* Motor might run even though the other number than 0 is displayed.

Refer to "6.In trouble".
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14. How to Use the Front Panel
Monitor Mode (EXECUTION display)

(11) Display of No. of changes in I/O signals

[
| - No. of changes in I/O signals (the signal is invalid)
Pin No.

[ Input signal

0 .....0Output signal
* Shift the flashing decimal point with < .

0 17
g, X

(Left side of decimal point : Pin No. selection)

<«

nje 71 (Right side of decimal point : Input/Output Pin No. selection)

* The switch of input/output, by pressing A or ¥ button.

-
On(}

} "~
] (]

AY

o 40 o

-
Vo
-

* Select the No. of pin, the number of changes on that pin should be displayed,
by pressing A or Y button.

e v £ |

. 'r: 'l_“a 'r: o ! '.-'. ! (L]f)west place F;m No.
Vo Yam'e. Vo Vo Yam'e. t t H
¥ Y ¥ J of output signal)
[ ] ] - 1 1 [N}

-} I oo ]

. :'n :': [ = H '.-'. :'. (Highest place Pin No.
3 Y ¥ y of input signal)

...... One revolution data, Low order (L)

-
|
-
-

[ One revolution data, High order (H)

...... Multi-revolution data

* Select the data to be displayed by pressing A or Y button.

I
o
D
-
o
=

!
(S

-
'

-
O
-
g
<
R
L

»
<«

P

)
-
.

2-90



14. How to Use the Front Panel
Monitor Mode (EXECUTION display)

(13) Display of absolute external scale position

* Displays the absolute position of serial absolute scale. I
e |f a serial incremental scale, displays the scale position relative to the power on position
which is defined as 0.

-
—

]
[N
*— External scale data

,’_ ...... Absolute external scale position -Low ordel

[N}
o
D

—

)
-
(]
T
o
=
]
=
o
=1

H.. Absolute external scale position -High orde

* Select encoder or external scale by pressing A or Y button.

-
(]
-
-

(N
-
L
-
-

]
[N
Al \/
]

(14) Display of No. —

1 Displays the value set to Pr5.31 “Axis address”.

(16) Display of encoder positional deviation [Encoder unit]

-

-
iy
"

F

encoder positional deviation [Encoder unit]

L e Low order

[ High order

* To switch between Low order (L) and High order (H), press <« .

-
(U

U e B e | !

-




14. How to Use the Front Panel

Monitor Mode (EXECUTION display)

..
A
u(
I
)

k

-

| e Low order

(17) Display of External Scale Deviation [External Scale Unit]

External Scale Deviation [External scale unit]

:

}.

.
[N

i

-
(NN

Displays the voltage across PN [V]
(only for reference not an instrument)
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Displays the software version of the CPU 1 in driver .
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Displays the software version of the CPU 2 in driver .
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Monitor Mode (EXECUTION display)

(21) Display of driver serial number

--
O
=
" -
<
-
..
-
-

]
|

f— Driver serial number

[}

e B I Driver serial number- High order
* To switch between Low order (L) and High order (H), press A or V¥ .

(Example of display: Serial number P15040001N)

-
.
-
-
(]
-
!
-
<

-
-
-

-
-

-

o

o I I Driver serial number- Low order

1
A A

\

o
-

-
‘- |
<

-
-
-

L
-

-
[ |

-
-

]
1

-
-

(22) Display of motor serial number

)
=

(]
T

o

=

]

=
o

=1

[}
[}

-
-
<
-
..
-
!

f L
AU}

f— Motor serial number

-
-
—
-
-

...... Motor serial number- Low order

{ H .....Motor serial number- High order

¢ To switch between Low order (L) and High order (H), press A or Y .
(Example of display: Serial number 15040001N)

[ 'I

[y N}
\
(]

(23) Display of accumulated operation time

e
=

A

»

-
-

-
-

-
-

-
-
-

-

(M|
-

Ot

[ '.-
o
(2]
=2
Q
<
(]
QO
Q
Q
c
3
=
QO
—
(0]
Q
o
©
(0]
=
QO
=
o
5
=
3
(0]
=

[N

=

F

N 000 e Automatic recognition is valid.

I Nl udl T Automatic recognition is invalid.
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(25) Display of temperature

= L
12 M

l T t Displays the driver temperature [C].

\ 4 (This is not meter readings but only for reference.)

»

|
L

[

t Displays the encoder temperature [C].
(This is not meter readings but only for reference.)

(26) Display of safety condition monitor

1— _ Safety condition

: Servo-off condition

[}
=1
[iug
l:l
'

Dot information

A
-

: Servo-on condition

0
|

J
-

11 |: Alarm condition

)
.
pOu
=1

#-+———— Flashing Normal change is possible

Servo ready condition
OFF: Dot unlit
ON: Dot lit

* Select desired monitor option by pressing A or Y button.

l I_

2k
A

A | \

SF -.| | = -..Input photocoupler OFF ' ...Input photocoupler ON
7y

A L \

CFZ2 ,':,' - ...Input photocoupler OFF  H ...Input photocoupler ON
A

NEEE

Fdn -] | = ..Output photocoupler OFF F ...Output photocoupler ON
A

A \ 4 v
ixi For manufacturer's use
A

A y \

Related page -] P.7-2 “safety”.
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(27) Motor power consumption

{| Motor power consumption [W]

~1| Motor electrical power [Wh]

)
=
(]
T
o
=
]
=
o
=1

Precautions)
If the monitor data is displayed with lower (L) and higher (H), displays of the front panel are as follows.
Example 1) Monitor data = 15000 (within the display range of lower (L)) .

eg.1) Monitor data=15000(within the display range of lower (L))

1
!

-
-
-
-
-

N )
-1 '4-»'-'

[} [}
U

o
-
-
-
-

eg.2) Monitor data=10315000(if data exceeds the display range of lower (L))

-
-
-
-
-
-
-

-

PR

-
-
-

| |
l, |

1| | L
! N

o
-
-
-
-
-

Display of | chang to; '
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14. How to Use the Front Panel

Preparation

Parameter Setup Mode

| Monitor Mode [SELECTION display| |

M (Mode switch button)

—{Parameter Setup Mode [SELECTION display|

-
-

-
[
-

'
-
-

..
-

1
-
=

Parameter No.
(Hexadecimal No.)

Class

For parameters which place is displayed
with “ 1~ 7, the content changed and
written to EEPROM becomes valid after
turning off the power once.

*Press A or Y to select parameter No.
to be set.

PA-TD0O) Pooo

F H o i Pro.ot

Al by

4 :

PRO0 1T Proaz

RO 1R Pro.18

R [}

PR -D00) Pooo

*Press <« and the flashing decimal
separator shifts to the high order position,
allowing the figure at this digit to any other

figure.
PRHEDD ij Pro.o1
/
FHEU ;"/.' Pro.11
_ /
PR P

eDisplay the No. of parameter to be
changed and press S to change to
EXECUTION display.

<
S

(SET button)

—— EXECUTION display ————

-
-
-
-

-

-
-

[}
[}

M (Mode switch button)

|[EEPROM Writing Mode [SELECTION display/|

! 'li<—You can change the
T value which digit has
a flashing decimal
Parameter value  point,

*Press A or ¥ to set up the value of
parameter. (Value increases with A
decreases with Y .)

* Press <« and the flashing decimal
separator shifts to the high order position,
allowing the figure at this digit to any other
figure.

* Prolonged depression of S updates the
parameter in the driver. Note that the
parameter value selectedby A or V is
not reflected until S is pressed in this
way.

* To cancel the value selected by A or ¥
, press M instead of S, and the driver
internal parameter value is kept
unchanged and the display returns to the
parameter number display screen.

After changlng the parameter value and
pressing § , the content will be reflected in
the control. Do not extremely change the
parameter value which change might affect the
motor movement very much (especially
velocity loop or position loop gains).

o After setting up parameters, return to SELECT mode, referring to structure of each mode

(P.4-42).

e Each parameter has a limit in number of places for upper-shifting.
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Preparation

EEPROM Writing Mode

| Parameter Setup Mode [SELECTION display] |

M (Mode switch button)

— EEPROM Writing Mode [SELECTION display||—

* To write the parameter to EEPROM, press
S to change to EXECUTION display.

—>
S

(SET button)

—— EXECUTION display ———

[} [}

I N -
[

* Keep pressing A until the display
changes to when you
execute writing.

* “Start” flashes instantaneously and is
difficult to check visually.

] “ <= ” increases while

(]
(]

¥ ~ keep pressing A (for
CCoO _ _| approx. 5sec) as the
LL! ' right fig. shows.

v
I
SEHAFE Starts writing.

\ v

- - CCoL

| I B I

l-

e
-
-

Writing error

When you change the parameters which
contents become valid after resetting,

will be displayed after finishing
wiring. Turn off the control power once to

M (Mode switch button)

Auxiliary Function Mode [SELECTION display|

reset.

1. When writing error occurs, make writing again. If the writing error repeats many times,

this might be a failure.

2. Don't turn off the power during EEPROM writing.

Incorrect data might be written. If

this happens, set up all of parameters again, and re-write after checking the data.
3. When the error defined by Err11.0 “Under voltage protection of control power supply”
occurs, is displayed indicating that no writing is made to EEPROM.
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? 14. How to Use the Front Panel

Preparation Auxiliary Function Mode (SELECTION display)

[EEPROM Writing Mode |SELECTION display”

M (Mode switch button)

—Auxiliary Function Mode[SELECTION display| —— EXECUTION display ———

*To select the desired auxiliary function, Sicoi 5 "
press A or V. exI:rI;;I}; Description arge?:ro
R F _ R | AarmClear Rl - | (Alarm Clear) P.2-99 (1)
A
| Pressing A .
S H - | Aarmclear starts.
A \/ ¥
F v m 5 k| Alarm clear completes
.............. L R
O C _ = 1| Al Automatic = _ ] (A1 Automatic P.2-100 (2)
nL =51 Y offset Adjustment ot t -l Offset Adjustment) -
.............. O e
O C _ | A2 Automatic =] _ ] (Al2 Automatic P.2-100 )
M - 8 7 Cf Offset Adjustment e -] Offset Adjustment)
.............. R
Il ~ =1| A3 Automatic - = (AI3 Automatic
I N = B i : S or 3 - : P.2-100 (2)
7y Offset Adjustment (SET button) Offset Adjustment)
.............. R
,':.' ,': _ ,_,' o ,'_-‘ Trial Run ._,' o ,'_-, = | (Motor Trial Run)  P.2-101 (3)
A
A 4
- - Clearing of - (Clearing of
[ - - - - P.2-103 (4)
nr - o ‘:’ .| Absolute Encoder Lo -| Absolute Encoder)
.............. O e
o _ Initialization of _ _ | (Initialization of P.2-104 (5)
[ 1‘:: 4 parameter ‘N | parameter) .
.............. R
o _ ) | Release of ) _ ] (Release of P.2-105 (6)
L= H TLE front panel lock CRL :J front panel lock) "
.............. N e
HF _ =k H || Battery refresh bAE - | (Battery refresh) P.2-106 (7)
A
| e I RO
A F _ R | Aam Clear
*TDisplay the auxiliary function to be
changed and press § to change to
EXECUTION display.

M (Mode switch button)

Monitor Mode [SELECTION display|

2-98



2 14. How to Use the Front Panel
Preparation Auxiliary Function Mode (EXECUTION display)

1) Alarm Clear Screen

This function releases the current alarm status.
Certain alarms will persist. If this is the case, refer to P.6-2 “When in Trouble - Protective

Function”.
)
—SELECTION display— | EXECUTION display | g
A 5 g
HFE _HAci. > |Hc L -
S
ePress S tocallfor |setouon| ¢Keep pressing A until the display changes to —
EXECUTION display. when you execute alarm crear.
'n:'t ! - | “="Iincreases while keep
= '* ~ pressing A (for approx. 5sec)

as the left fig. shows.

YE Hr | Alarm clear starts.
] , L4
s _ = 1| Clearing C o_ _ _ _
0037 fnishes gl Y el w
Alarm clear completes Clear is not finished.

Release the error by —
resetting the power.

« After alarm cleaning, return to SELECTION display, referring to structure of each mode (P.2-
76).
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Auxiliary Function Mode (EXECUTION display)

(2) Analog inputs 1 to 3 automatic offset adjustment

This function automatically adjusts offset setting of analog input.

Analog input 1 (Al1)......Pr4.22 (Analog input 1 (Al1) offset setup)
Analog input 2 (Al2)......Pr4.25 (Analog input 2 (Al2) offset setup)
Analog input 3 (Al3)......Pr4.28 (Analog input 3 (AI3) offset setup)

—SELECTION display|— | EXECUTION display |
HF _oF | > g F | =| * Example of Analog input1(Al1).
- - S
HF _oFCc seTbuton)|  ® When you execute automatic offset adjustment, make
_ _ command input to 0 V,then keep pressing A until the display
A | - :c' changesto[5: A-t |
e Press S to call for o E ! — | “="increases while keep
EXECUTION display. — ¥ - pressing A (for approx. 5sec)
a1 - - as the left fig. shows.
4
I
Yt Hr- E | Automatic offset adjustment starts.
v L/
= _ = | Adjustment [ _ _ _ _
Coen 3N ghes [l e )
Automatic offset Error occurs.
adjustment finishes. Invalid mode is selected,
or offset value exceeds
the setup range of Pr4.22.

* You cannot write the data only by executing automatic offset adjustment.
Execute a writing to EEPROM when you need to reflect the result afterward.

¢ After completion of the automatic offset adjustment, return to SELECTION display by
referring to P.2-76 “Structure of Each Mode”.
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Auxiliary Function Mode (EXECUTION display)

(3) Motor trial run

You can make a trial run (JOG run) without connecting the Connector, Connector X4to |~
the host controller such as PLC.

* Separate the motor from the load, detach the Connector, Connector X4 before the trial
run.
* Bring the user parameter setups (especially Pr0.04 and Pr1.01 to 1.04) to defaults, to
avoid oscillation or other failure.

o
-
o
o
1
=
o
=3
o
=]

¢ Inspection Before Trial Run

(1) Inspection on wiring P
e Miswiring ? (Especially power input and motor output)
e Short or grounded ?
* Loose connection ?

(2) Confirmation of power supply and voltage
* Rated voltage ?

Power
supply Display LED .

CHARGE

N
i
i

(8) Fixing of the servo motor

e Unstable mounting ? %@

D
(4) Separation from the I -
mechanical system L =S

Connector X6

-

(5) Release of the brake

Machine

(6) Turn to Servo-OFF after finishing the trial run by pressing S .

Related page --%| e For wiring details, refer to P2-12 “Overall Wiring”.

e P.4-9 “Pr0.04”
* P.4-16 “Pr1.01 to 1.04”
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Auxiliary Function Mode (EXECUTION display)

e Procedure for Trial Run

— SELECTION display|-

-

e Press S to call for
EXECUTION display.

| EXECUTION display |

—>
S

(SET button)

[}
[}

*Keep pressing A until the display changes to

when you execute Motor trial run.

aah - | “="Iincreases while keep
— '* - pressing A (for approx. 5sec)
_ T _ _| asthe left fig. shows.

oo

v

\ / v
C O Preparation C o_ _ _ _
L P I 2 R | step1 [ I N WO )

Not a servo-ready status.
(Shuts off the main when
error occurs.)

* Then keep pressing <« until the display of LED changes to

C

SFrl_on.
-E Ry Keep pressing <« (approx. 5 sec)
= *‘ —— to shift the decimal point toward

= RY left as the left fig. shows.
[ i B

v
J i R R
[ B

v L
Y __| |Preparation - o_ _ _ _
I U O (step2 g N

Not a Servo-Ready.
Or SRV-ON signal is
not entered.
¢ After the Servo-ON of preparation step 2 for trial run,
the motor runs at the preset speed with Pr6.04 (JPG speed)
to Positive direction direction by pressing A Negative
direction by pressing V¥ .

e Before starting the trial run, set the gain-related parameters to appropriate values to avoid
problems such as oscillation. If the load is removed, be sure to set Pr0.04 “Inertia Ratio” to 0.
* During the trial run, use the velocity control mode. Various settings including parameters

should assure safe and positive operation under appropriate velocity control.

«If SRV-ON becomes valid during trial run, the display changes to which is nor-

mal run through external command.

e After finished trial running, return to SELECTION display, referring to structure of each mode

(P.2-76).

2-102




14. How to Use the Front Panel
Auxiliary Function Mode (EXECUTION display)

4) Clearing of Absolute Encoder

You can clear the multi-turn data of the absolute encoder. L2

— SELECTION display— | EXECUTION display |
AHF _Enrc 4?’ Erc - 3
«Press S tocallfor |SETbuton *Keep pressing A until the display changes to %’

when you execute Clearing of Absolute Encoder.

EXECUTION display.

“ =” increases while keep 7
¥ - pressing A (for approx. 5sec)
as the left fig. shows.

(]
-

v
S - A~ k| Clearing of absolute encoder starts .
v L4
C _ - | Clearing c _ _ _ _
0037 fnishes el i i <
Clearing of Error occurs
absolute encoder When non-applicable
completes encoder is connected

« After clearing of absolute encoder finishes, return to SELECTION display, referring to struc-
ture of each mode (P.2-76).
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14. How to Use the Front Panel
Auxiliary Function Mode (EXECUTION display)

(5) Initialization of parameter

Initialize the parameter.

— SELECTION display— | EXECUTION display |

HF ‘N 4? N -
*Keep pressing A until the display changes to

*Press § tocall for |(SETbution) e
EXECUTION display. when you execute Initialization of parameter.

P - | “="Iincreases while keep
¥ ~ pressing A (for approx. 5sec)
_ _ _| asthe left fig. shows.
o
I
Y H~ | Initialization of parameter
v v
s _ = | Initialization [z _ _ _ _
) [ R R ) finishes G I I A )
Initialization of Error occurs
parameter completes (Minor error occurs)

* Parameter cannot be initialized when one of the following error occurs: Err11.0 “Under
voltage protection of control power supply”, EEPROM related errors (Err36.0, Err36.1,
Err36.2, Err37.0, Err37.1 and Err37.2) - initialization will result in “Error” display.

* After initialization of parameter finishes, return to SELECTION display, referring to structure
of each mode (P.2-76).
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14. How to Use the Front Panel
Auxiliary Function Mode (EXECUTION display)

(6) Release of front panel lock

Release the front panel lock setting. I

— SELECTION display— | EXECUTION display |
HE _onml > m L - g
S H
«Press S tocallfor |SETbuton *Keep pressing A until the display changes to g

when you execute Release of front panel lock.

EXECUTION display.

“

- | “="Iincreases while keep —
¥ - pressing A (for approx. 5sec)

) as the left fig. shows.
e .

o

“ - H i~ F | Release of front panel lock L
v v
_CCC L Release C _ _ _ _
L b L Jfinishes Lrruol
Release of Error occurs
front panel lock
completes

« After release of front panel lock finishes, return to SELECTION display, referring to structure
of each mode (P.2-76).
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14. How to Use the Front Panel
Auxiliary Function Mode (EXECUTION display)

(7) Battery refresh

Battery refresh action is conducted.

— SELECTION display|- 'EXECUTION display |
AF _ B AL e LA E -
«Press S tocallfor [SETbuton)| *Keep pressing A until the display changes to

EXECUTION display. when you execute battery refresh.

-
-
J

)
-
U

- | “A”increases while keep
v pressing - (for approx. 5sec)
| as the left fig. shows.

-
-
-

--
_
-
<
('
|
|

v

I

'_': t': t"u' "~ ": .| Start of battery refresh
*

_ _Jnmnn .

I~ 70 | Battery refresh in progress
v

Press Y (no long pressing required)

-
<
-

|

\ 4

O]
.

1
o

(]

I

o
-
-

Jena [Sk

Battery refresh

\

y

Battery refresh

Occurrence of an error

completed forced termination [Cause]
-Connection other than 23 bit
absolute encoder made.
-Set to full-close control mode
(Pr.0.01=6)
‘Incremental mode being used

(Pr0.15=1)

Note 1) When running Battely refresh, Battely alarm may occer in that case,
please run the clear Battely alarm.

* After release of front panel lock finishes, return to SELECTION display, referring to structure
of each mode (P.2-76).
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3 1. Outline of mode

Connection Position Control Mode ﬂo _ _

You can perform position control based on the positional command (pulse train) from the
host controller.
This section describes the fundamental setup to be used for the position control.

Positional
command -
n(pulse train)

[
|
|

Servo driver

Command pulse_> Electronic Positional command
input section gear section filtering function

yyvy

Y,
CL input

—I Counter clear function I

Host INH input “|| Position
controller > 44 Command pulse inhibition (INH) function |—> control
| Pulse output, section

> > Pulse regeneration >

< < function n

Np Y Positioning complete
- output (INP) function <
output =

(1) Process of command pulse input
The positional commands of the following 3 types (pulse train) are available.
* 2-phase pulse
* Positive direction pulse/negative direction pulse
* Pulse train + sign
Set the pulse configuration and pulse counting method based on the specification and
configuration of installation of the host controller.
The input terminals can accommodate the following 2 systems.
e Input 1 “PULSH1, PULSH2, SIGNH1, SIGNH2” line receiver input (8 Mpulse/s)
e Input 2 “PULS1, PULS2, SIGN1, SIGN2” photocoupler input (500 kpulse/s)

For line driver output, “Input 2” can also be used without changing the allowable input
frequency.

* Relevant parameters

Parameter Title

No. Range Function

You can select either the photocoupler input or the
exclusive input for line driver as the command pulse input.
0: Photocoupler input
Selection of command (PULS1, PULS2, SIGN1, SIGN2)
Pr0.05 Ise input 0to2 |1: Exclusive input for line driver
puise inp (PULSH1, PULSH2, SIGNH1, SIGNH2)
2: Photocoupler input
(PULS1, PULS2, SIGN1, SIGN2)
[250 kpulse/s or less]

Command pulse rotational Sets the counting direction when command pulse is

Pr0.06 direction setup Otod input.
Pr0.07 Command pulse input 0to3 Sets the counting method when command pulse is
mode setup input.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.
Related page -<3:| e« P.3-14 and 15 “Control Block Diagram”

¢ P.3-21 “Wiring Diagram to the connector, X4”




I 1. Outline of mode

Position Control Mode

(2) Electronic gear function
This function multiplies the input pulse command from the host controller by the pre-
determined dividing or multiplying factor and applies the result to the position control
section as the positional command. By using this function, desired motor rotations or
movement distance per unit input command pulse can be set; or the command pulse
frequency can be increased if the desired motor speed cannot be obtained due to lim-
ited pulse output capacity of the host controller.

* Relevant parameters

Par?\llg.eter Title Range Function
Pr0.08 (?:u?ganedr zlr?:?notor Oto Set the command pulses that causes single turn of 3
' P 8388608 |the motor shaft.
revolution
Set the numerator of division/multiplication
Pr0.09 1st numerator of Oto operation made according to the command pulse 8
7| electronic gear 1073741824 | P 9 P s
input. 2
. Set the Denominator of division/multiplication )
Pr0.10 Denominator of 110 operation made according to the command pulse
’ electronic gear 1073741824 inF;)ut 9 P

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.

(3) Positional command filtering function
To make the positional command divided or multiplied by the electronic gear smooth,

set the command filter.

¢ Relevant parameters

FIR filter

Parﬁlrg-eter Title Range Unit Function
Positional command Set up the time constant of the 1st
Pr2.22 L 0to 10000 | 0.1 ms |delay filter in response to the positional
smoothing filter
command.
Positional command Set up the time constant of the 1st
Pr2.23 0to 10000 | 0.1 ms |delay filter in response to the positional

command.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.
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1. Outline of mode

Position Control Mode

(4) Pulse regeneration function
The information on the amount of movement can be sent to the host controller in the
form of A- and B-phase pulses from the servo driver. When the output source is the
encoder, Z-phase signal is output once per motor revolution; or if the feedback scale,

the signal is output at absolute zero position. The output resolution, B-phase logic and
output source (encoder or external scale) can be set with parameters.

* Relevant parameters

Parﬁllg.eter Title Range Unit Function
Output pulse counts 110 You can set up the output pulse counts per
Pr0.11 |per one motor P/r | one motor revolution for each OA and OB
: 2097152 .
revolution with the Pr0.11 setup.
You can set up the B-phase logic and
the output source of the pulse output.
Reversal of pulse With this parameter, you can reverse the
Pr0.12 - Oto3 — :
output logic phase relation between the A-phase pulse
and the B-phase pulse by reversing the
B-phase logic.
For application where the number of
pulses per revolution is not an integer,
Denominator of pulse this parameter can be set to a value other
Pr5.03 output division 0 to 8388608 than 0, and the dividing ratio can be set by
setting numerator of division to Pr0.11 and
denominator of division to Pr5.03.
Pulse regenerative Enable/disable detection of Err28.0 Pulse
Pr5.33 2 Oto1 — L .
output limit setup regenerative limit protection.
Pr6.20 Z-phase setup of 0 to 400 us Setup the Z phgse rggen_eratlve width of
external scale feedback scale in unit of time.
Full-closed control using serial absolute
Serial absolute fegdback scale. When outputting pulses by
Pr6.21 | external scale Z phase 0to ulse | Ysing the feedback scale as the source of
’ P 268435456 P the output, set the Z phase output interval
setup . .
in units of A phase output pulses of the
feedback scale (before multiplied by 4).
A, B phase external Select the pulse regeneration method of A,
Pr6.22 |scale pulse output Oto1 —
) B and Z parallel feedback scale.
method selection

(5) Deviation counter clear function

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.

The deviation counter clear input (CL) clears the counts of positional deviation counter
at the position control to 0.

* Relevant parameters

Parillg.eter Title Range Function
Pr5.17 Counter clear input Oto 4 You can set up the c_Iearlng conditions of the
mode counter clear input signal.

3-4

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.




Position Control Mode

I 1. Outline of mode

(6) Positioning complete output (INP) function

The completion of positioning can be verified by the positioning complete output (INP).
When the absolute value of the positional deviation counter at the position control is
equal to or below the positioning complete range by the parameter, the output is ON.
Presence and absence of positional command can be specified as one of judgment
conditions.

¢ Relevant parameters

Par?lrg.eter Title Range Unit Function
Positioning complete Oto Command Set up the tlmlng .Of posmonal dewe.\tlon
Pr4.31 (In-position) range 2097152 unit | &t which the positioning complete signal
P 9 (INP1) is output.
Positioning complete -
Pr4.32 | (In-position) output 0to 10 — Selgc;t the condition to_output the
positioning complete signal (INP1).
setup
Pr4.33 |INP hold time 01030000 | 1ms |StuPthe hold time when Prd.32
Positioning complete output setup = 3.
2nd Positioning Set up the timing of positional deviation
o Oto Command - e .
Pr4.42 | complete (In-position) . at which the positioning complete signal
2097152 unit .
range (INP2) is output.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.

(7) Command pulse inhibition (INH) function

The command pulse input counting process can be forcibly terminated by using the
command pulse inhibit input signal (INH). When INH input is ON, the servo driver ig-
nores the command pulse, disabling pulse counting function. At then, A large number
of pulses of the positional command filter function and the command frequency muliti-
plication function is cleared.

The default setting of this inhibition function is disable. To use INH function, change the
setting of Pr5.18 “Invalidation of command pulse prohibition input”.

¢ Relevant parameters

Par?lrg.eter Title Range Function
Invalidation of
Pr5.18 |command pulse inhibit Oto1 Select command pulse inhibit input enable/disable.

input

Select command pulse inhibit input enable/disable
Command pulse inhibit signal reading period. When the status of several

. . Oto5 . . . :

input reading setup signals read during the predetermined reading
period are same, update the signal status.

Pr5.19

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.

When INH input is ON, the deviation will be caused between the positional command
administrated by controller and internal positional command from the fliter that receives the
positional command from servo drivers, and orginal location before being input INH posi-
tional command will be lost. Therefore, it is supposed to reset the orignial location when it
needs to restart return to origin action.
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3 1. Outline of mode

Connection Velocity Control Mode _ _ _

You can control the speed according to the analog speed command from the host con-
troller or the speed command set in the servo driver.

Analog ] Servo driver
speed command Process of analog R
ov) speed command input >

Internal speed
command settings

Host ZEROSPD input - Velocity
controller > |———{Speed zero clamp (ZEROSPD) function|—=  control

section
AT-SPEED output
- P Attained speed output |<7

V-COIN
- COIN output Speed coincidence output|<7

A

A

Only for standard type and communication type are not provided with analog input and
V-COIN output.

(1) Velocity control by analog speed command
The analog speed command input voltage is converted to equivalent digital speed
command. You can set the filter to eliminate noise or adjust the offset.

¢ Relevant parameters

Parameter Title

No. Range Unit Function

This driver is equipped with internal speed
Oto3 — | setup function so that you can control the
speed with contact inputs only.

Speed setup, Internal/

Pr3.00 External switching

Speed command Select the Positive/Negative direction

Pr3.01 |rotational direction Oto1 — o
. specifying method.
selection
Inout qain of speed (t/min) Based on the voltage applied to the
Pr3.02 putg P 10 to 2000 analog speed command (SPR), set up the
command N . .
conversion gain to motor command speed.
Pr3.03 Reversal of speed 0to 1 . Specify the polarity of the voltage applied
’ command input to the analog speed command (SPR).
Prd.22 Analog input 1 (Al1) -5578 to 0.359 mV Set up the offset correction value applied
’ offset setup 5578 ' to the voltage fed to the analog input 1.
. Set up the time constant of 1st delay filter
Pr4.23 Analog input 1 (Al1) 01to 6400 | 0.01 ms |that determines the lag time behind the

filter

voltage applied to the analog input 1.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.
Only for standard type and communication type are not provided with analog input.

Related page -<3:| e« P.3-14 “Control Block Diagram”

¢ P.3-21 “Wiring Diagram to the connector, X4”
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1. Outline of mode

Velocity Control Mode

(2) Velocity control by internal speed command
You can control the speed by using the internal speed command set to the parameter.
By using the internal speed command selections 1, 2, 3 (INTSPD1, 2, 3), you can
select best appropriate one among up to 8 internal speed command settings. Default
setting uses the analog speed command. To use the internal speed command, select it
through Pr3.00 “Internal/external speed setup”.

* Relevant parameters

Par?\lng-eter Title Range Unit Function
This driver is equipped with internal speed
Pr3.00 Speed setup, Ir_lternaI/ Oto3 — setup function so that you can control the
External switching . )
speed with contact inputs only.
Speed command . . o
Pr3.01 |rotational direction 0to 1 . Selegt t_he Positive/Negative direction
. specifying method.
selection
Pr3.04 | 1st speed of speed setup Set up internal command speeds, 1st to 1st.
Pr3.05 |2nd speed of speed setup Set up internal command speeds, 1st to 2nd.
Pr3.06 |3rd speed of speed setup Set up internal command speeds, 1st to 3rd.
Pr3.07 |4th speed of speed setup| —20000 to mi Set up internal command speeds, 1st to 4th.
r/min
Pr3.08 |5th speed of speed setup| 20000 Set up internal command speeds, 1st to 5th.
Pr3.09 |6th speed of speed setup Set up internal command speeds, 1st to 6th.
Pr3.10 |7th speed of speed setup Set up internal command speeds, 1st to 7th.
Pr3.11 |8th speed of speed setup Set up internal command speeds, 1st to 8th.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.

(3) Speed zero clamp (ZEROSPD) function

You can forcibly set the speed command to 0 by using the speed zero clamp input.

* Relevant parameters

level

Par?\llg.eter Title Range Unit Function
Pr3.15 Spee_d zero-cla}mp 0to3 o You can set_ up the function of the speed
function selection zero clamp input.
Speed zero clam Select the timing at which the position
Pr3.16 P P 10t0 20000 | r/min |control is activated as the Pr3.15 Speed

zero-clamp function selection is set to 2.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.

(4) Attained speed output (AT-SPEED)
The signal AT-SPEED is output as the motor reaches the speed set to Pr4.36 “Attained

speed”.

¢ Relevant parameters

Parameter

No. Title Range Unit Function
At-speed . Set the detection timing of the speed
Pr4.36 (Speed arrival) 101020000 r/min arrival output (AT-SPEED).

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.

uolj9auuo0) w




1. Outline of mode

Velocity Control Mode

(5) Speed coincidence output (V-COIN)

This signal is output when the motor speed is equal to the speed specified by the
speed command. The motor speed is judged to be coincident with the specified speed
when the difference from the speed command before/after acceleration/deceleration is
within the range specified by Pr4.35 “Speed coincident range” .

¢ Relevant parameters

Par?lr;l.eter Title Range Unit Function
Pr4.35 Speed coincidence 1010 20000 | r/min Set the speeq 00|.nc.|dence (V-COIN)
range output detection timing.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.

(6) Speed command acceleration/deceleration setting function

This function controls the speed by adding acceleration or deceleration instruction in
the driver to the input speed command.

Using this function, you can use the soft start when inputting stepwise speed command
or when using internal speed setup. You can also use S shaped acceleration/decelera-
tion function to minimize shock due to change in speed.

* Relevant parameters

Parﬁllg.eter Title Range Unit Function

Pr3.{2 Acceleration time 0 to 10000 ms/. Set up acceleration processing tlme in
setup (1000 r/min)| response to the speed command input.

Pr3.13 Deceleration time 0 to 10000 ms/. Set up deceleration processing tlme in
setup (1000 r/min)| response to the speed command input.
Siamoid acceleration/ Set S-curve time for acceleration/

Pr3.14 9 e 0 to 1000 ms | deceleration process when the speed
deceleration time setup . .

command is applied.

When the position loop is external to the driver, do not use the acceleration/
deceleration time setting. Set these values to 0.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.
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Connection

1. Outline of mode

Torque Control Mode e

The torque control is performed according to the torque command specified in the form of

analog voltage. For controlling the torque, the speed limit input is required in addition to

the torque command to maintain the motor speed within the speed limit.
With the A5 series, 3 torque control modes are available, each requires different torque
command and speed limit as shown in the table below.

¢ Pr3.17 (Selection of torque command)

Setup
value

Torque command input Velocity limit input

0

Selection of torque
command 1

Analog input 1
(Al1, 16-bit resolution)

Parameter value
(Pr3.21)

Selection of torque
command 2

Analog input 2
(Al2, 12-bit resolution)

Analog input 1
(Al1, 16-bit resolution)

2

Selection of torque
command 3

Analog input 1
(Al1, 16-bit resolution)

Parameter value
(Pr3.21, Pr3.22)

*1 For Pr0.01 Control mode setup = 5 (velocity/torque control), the torque command
input is the analog input 2 (Al2, 12-bit resolution).

For details of these parameters, refer to P.4-35 “Details of parameter”.

<Selection of torque command 1, 3>

w

uo9auUUo)

Analog ] Servo driver
torque command Process of analog _
(A1, £10 V) torque command input Speed limit value .
(Parameter)
Host ZEROSPD input Torque
controller LN 44 Speed zero clamp (ZEROSPD) function |—> con(:rol —
section
AT-SPEED output
< puth | Attained speed output |&——
V-COIN output
- COIN outpu - I Speed coincidence output |<7
<Selection of torque command2>
Analog Servo driver
torque command_ Process of analog _
(AI2, +10V) torque command input o
Speed limit input Process of _
Host (A1, £10V) speed limit input "I Torque
controller control
ZEROSPD input )
P, 44 Speed zero clamp (ZEROSPD) function |—> section
AT-SPEED output
< P < { Attained speed output |<7
- V-COIN output - { Speed coincidence output |<7

Only for standard type and communication type are not provided with analog input and

V-COIN output.
Related page --%| e« P.3-18 “Control Block Diagram” e P.3-22 “Wiring Diagram to the connector, X4”




1. Outline of mode
Torque Control Mode

(1) Process of analog torque command input
This process converts the analog torque command input (voltage) to the equivalent
digital torque command having the same effect. You can set the filter or adjust the off-

set to eliminate noise.

3-10

¢ Relevant parameters <Selection of torque command 1, 3>

Parameter

filter

No. Title Range Unit Function
Torque command Select the direction positive/negative
Pr3.18 | = ' : Oto1 — o
direction selection direction of torque command.
Based on the voltage (V) applied to the
Input gain of torque 0.1V |analog torque command (TRQ R), set up
Pr3.19 10 to 100 o : )
command /100 % |the conversion gain to torque command
(%).
Pr3.20 Input reversal of torque 0to 1 __ | Set up the polarity of the voltage applied
’ command to the analog torque command (TRQR).
Pra o2 Analog input 1 (Al1) -5578 to 0.359 mV Set up the offset correction value applied
’ offset setup 5578 ' to the voltage fed to the analog input 1.
. Set up the time constant of 1st delay filter
Pr4.23 Analog input 1 (Al1) 01to 6400 | 0.01 ms |that determines the lag time behind the
filter - )
voltage applied to the analog input 1.
¢ Relevant parameters <Selection of torque command 2>
Paraﬁrg.eter Title Range Unit Function
Torque command Select the direction positive/negative
Pr3.18 | . " . Oto1 — o
direction selection direction of torque command.
Based on the voltage (V) applied to the
Input gain of torque 0.1V |analog torque command (TRQ R), set up
Pr3.19 10 to 100 : .
command /100 % |the conversion gain to torque command
(%).
Pr3.20 Input reversal of torque 0to 1 . Set up the polarity of the voltage applied
’ command to the analog torque command (TRQR).
Prd.25 Analog input 2 (Al2) 342 10 342 | 5.86mV Set up the offset correction valug applied
offset setup to the voltage fed to the analog input 2.
. Set up the time constant of 1st delay filter
Pr4.26 Analog input 2 (Al2) 01to 6400 | 0.01 ms |that determines the lag time behind the

voltage applied to the analog input 2.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.




I 1. Outline of mode

Torque Control Mode

(2) Speed limit function
The speed limit is one of protective functions used during torque control.
This function regulates the motor speed so that it does not exceed the speed limit while
the torque is controlled.

While the speed limit is used to control the motor, the torque command applied to the
motor is not directly proportional to the analog torque command. Torque command
should have the following result: the motor speed is equal to the speed limit.

Due to gravity and other external disturbances, the torque command from the control-
ler output makes the motor reverse direction action, the speed limit is not valid. This
action becomes the problem, want to stop the motor, speed need to be set to Pr5.13
(Over-speed level setting) or Pr6.15 (Over-speed level setting) by Err26.0 (Overspeed
protection) or Err26.1 (second overspeed protection) will stop the motor.

e Relevant parameters <Selection of torque command 1, 3>

Parameter

No. Title Range Unit Function
Pr3.21 | Speed limit value 1 010 20000 | r/min | Set up the speed limit used for torque
Pr3.22 |Speed limit value 2 00 20000 | r/min |controlling.
Pr3.15 Spegd zero-clgmp 0to3 . You can set' up the function of the speed
function selection zero clamp input.

* Relevant parameters <Selection of torque command 2>

Parameter

No. Title Range Unit Function
Inbut gain of speed (t/min) Based on the voltage applied to the
Pr3.02 putg P 10 to 2000 analog speed command (SPR), set up the
command N . .
conversion gain to motor command speed.
Analog input 1 (Al1) -5578 to Set up the offset correction value applied
Pr4.22 offset setup 5578 0359 mV to the voltage fed to the analog input 1.
. Set up the time constant of 1st delay filter
Pra.2g |Analoginput 1 (A1) 1 640 6400 | 0.01ms |that determines the lag time behind the
filter . .
voltage applied to the analog input 1.
Pr3.15 Spee_d zero-cle_lmp 0to3 __ |Youcan set_ up the function of the speed
function selection zero clamp input.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.
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1. Outline of mode

Connection Full-closed Control Mode 5

In this full-closed control, you can make a position control by using a external scale
mounted externally which detects the position directly and feeds it back. With this control,
you can control without being affected by the positional variation due to the ball screw
error or temperature and you can expect to achieve a very high precision positioning in
sub-micron order.

. (Speed detection) —

k) Position — Z il

e) command

S Position detection

O — , 5
External scale

We recommend the external scale division ratio of % < External scale division ratio < 1280

| Cautions on Full-Closed Control |

(1) Enter the command pulses making the external scale as a reference.

(2) The A5 series supports the external scale of A- and B-phase output type and serial communica-

(3) When using a scale of

If the command pulses do not match to the external scale pulses, use the command division/
multiplication function (Pr0.09 to Pr0.10) and setup so that the command pulses after division/
multiplication is based on the external scale reference.

tion type. Initialize the parameters according to the following procedures and write to EEPROM
and turn on power.

CCW direction CW direction
A- and B-phase output
type, correctly connect =XA AU 53 EXA AUSRY 35

it so that the rotating di- | gxg N e EXB —
rection of the motor (CW/ R R S R o
CCW) and A-phase and t2 t2
B-phase of the external t1>0.25 us t2>1.0 us t1>0.25 us t2>1.0 us

scale have the following relationship.

% 4 Mpulse/s is to comply with the time limit of input frequency. When using the A/B phase external
scale which output is more than 4 Mpulse/s, please contact our company.

<Ho

w to make an initial setup of parameters related to external scale >

1) Turn on the power after checking the wiring.
2) Check the values (initial) feedback pulse sum and external scale feedback pulse sum with the

front panel.

3) Move the work and check the travel from the initial values of the above 2).
4) If the travel of the feedback pulse sum and the external scale feedback pulse sum are reversed in

positive and negative, set up the reversal of external scale direction (Pr3.26) to 1.

5) Set up the external scale division ratio Pr3.24/Pr3.25 based on the design values.

Encoder resolution per motor revolution [pulse] _ Pr3.24
External scale’s resolution per motor revolution [pulse] ~ Pr3.25
If a wrong scale is applied, difference between the position calculated by using encoder feedback
pulses and the position calculated by using external scale pulses as moving distance increases:
larger difference will cause excessive deviation error protect.

External scale division ratio =

Related page -=:| * P.3-19 “Control Block Diagram” e P.3-22 “Wiring Diagram to the connector, X4”

¢ P.3-35 “Inputs and outputs on connector X4” e P.4-6 to P.4-85 “Details of parameter”



1. Outline of mode
Full-closed Control Mode

6) Set up appropriate value of hybrid deviation excess (Pr3.28) in command unit, in order to avoid
the damage to the machine.

* AB-series driver calculates the difference between the encoder position and the external scale
position as hybrid deviation, and is used to prevent the machine runaway or damage in case of
the external scale breakdown or when the motor and the load is disconnected.

If the hybrid deviation excess range is too wide, detection of the breakdown or the disconnection
will be delayed and error detection effect will be lost. If this is too narrow, it may detect the normal
distortion between the motor and the machine under normal operation as an error.

* When the external scale division ration is not correct, hybrid deviation excess error (Err25.0)
may occur especially when the work travels long distance, even though the external scale and
the motor position matches.

In this case, widen the hybrid deviation excess range by matching the external scale division ra-
tio to the closest value.

(1) Selection of external scale type
Select the type of external scale to be used.

* Relevant parameters

Par?lrg'eter Title Range Function
Pr3.23 Extern_al scale Oto6 Select the type of external scale.
selection
Reversal of direction of Reverse the direction of external scale, feedback
Pr3.26 O0to3
external scale counter.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.

(2) Setup of external scale division ratio
Set up the division ratio of encoder resolution and external scale resolution.

¢ Relevant parameters

Par?\lrg'eter Title Range Function
Pr3.04 Numergtgr. of external 0 to 22 Set up the numerator of the external scale dividing
scale division setup.
Denominator of .s | Set up the Denominator of the external scale
Pr3.25 . 1to2 L
external scale division dividing setup.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.

(3) Setup of hybrid excessive deviation
This function detects the positional difference between the motor (encoder) and load
(external scale) and enables the hybrid excessive deviation protection if the difference
exceeds Pr3.28 “Hybrid excessive deviation setup”.
Hybrid excessive deviation is mainly caused by feedback scale error, wrong connection
and loose connection between the motor and load.

* Relevant parameters

Par?\lrg'eter Title Range Function
. . You can setup the permissible gap (hybrid deviation)
Pr3.28 Hybrid deviation 1t0 22 | between the present motor position and the present

excess setu .
P external scale position.

Hybrid deviation clear 010 100 As the motor turns the number of revolutions set by

Pr3.29 setup this parameter, the hybrid deviation is cleared to 0.

For details of these parameters, refer to P.4-6 to P.4-85 “Details of parameter”.
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Connection

2. Control Block Diagram

Position Control Mode (Two-degree-of-freedom control noneffective)

S
O ©)

O

/ Sum of command pulses *,

7

/ Internal positional

\

'\ [Commandunit] . \_ speed [r/min] 0 '.command speed [r/min] /
"""" [ R I
Pulse train [ |npyt setup E Electric gear E Smoothing Damping control E
' One ' filter - ' Gain switching
SIGN Input \ 1st 2nd I Switchin !

——— selection @D {%‘:IO'U‘IO-OB | numerator|0-09| numerator|5-ool % Primary > selectiong [ ong 7] 3rd
Direction ' 3rd delay Frequency Filter Depth Width setup setup
setup Zt‘h’”e'a‘” FR  [223]| |1st [214][215][641][227] Mode or
Mode -0.07 ' -5.02 Del

' numerator elay
: 2nd[2.16][2.17][6.60][2.28] time
: Level
L i 3rd [2.18][2.19][6.71][2.29]
___________ ;(:} . _»féommand positional deviation an [220][221][6.72][2.30] Hysteresis| 1.18 |
' — N [Command unit] L - . . . Switching
o Tmmmmmmmmmmmmmmmmm e time .
| Friction
| ti
| Velocity Torque ZszeTsa on
. feed forward feed forward \a}aldéona
Inversion of > > -
electric gear Gain |1.10 Gain |1.12 Positive
i i Negative|
’ Filter Filter dirgction
: Velocit trol
' elocily contro Torque filter
' Propor-  Integra-
! — tion tion
| Position control
: 1o o
! + +Y +
- L po e p st S S
| -A T e 2nd 2nd
! . P Inertia ratio
E \‘\\ ,," Speed detection | | Function Two-stage
: | ; filter expansion torque filter
! v ! inerti i Time
H \ v:' 1st 2nd inertia ratio ﬁ constant
i o .V. .............. Dampin
' ;7" Encoder >, "‘velocit T |2nd term 9
- - y control
! ‘positional deviation :
- + [Encoder puise]. *gommand [rmin] } v
1 Load fluctuant restrain function
' /77T Sumof T Compens-
R @-» feedback pulses | &fon gain Tst frequence
'\ [Encoder pulse],’ ,-----------~ N Com|
.......... pens-
Pulse ' Moﬁ)/:nsir;:;eed ----- »| ation filter 4 | 2nd frequence -75
regeneration AR R Designate Times
One filter : :
revolution N +
— R | < Speed detection
Pulses | eversa Notch filter
output Numerator/ i
OA Denominator Frequency Depth  Width
oz |nator Torque limit
- 2nd
Selection -5.21
Current control
< ® < 3rd |2.07 081|2.09
1 SR;ﬁ;;)onse < T 1st REEI
Y |2
+Torque command® 5th
" %] V Adaptive
"""""" mode setup

Load

Related page =<3/ e« P.3-21 “Wiring example of position control mode”

¢ P.3-23 “Connecting example to host controller”
¢ P.3-33 “Inputs and outputs on connector X4” e P.4-2 “List of Parameters”



3 2. Control Block Diagram

PULS :
Input One filter o
SIGN__ | sr:a’ljgction g ;i%‘:f’lu‘l 0.08| ;Etmeratorl 0.09] ﬁﬂ?neratorlaool O FIR[2.23] —> ;Q’Q'Y'e‘gﬂg:,g
Direction Denominator 3rd - Frequency Filter Depth Width Resonance Antresonance
setup numerator’ g 0
o o e O
2nd [2.16] [2.17] [6.:60][2:28] |Model[6.61 ] [6.62 | [6.63 | [6.64 | [6.65 |
""""""""""" ard [2.18][2.19] [6.71][2.29] | Mode![6.66 ] [6.67 | [6.68 | [6.69 |[6.70 |

""""""" O [Commanduni

Connection Position Control Mode (rwo-degree-of-treedom control effective) 5T 6 T o
+'Sum of command pulses Positional command,
\___ [Command unif] B . speed [t/min] B
________ T R
Pulse train | |nput setup i Electric gear i Smoothing Damping control

Adjust filter Command
response filter

E Time Time < Gain switching
! constant constant I

W

i i Friction
Eeérlrml Ping Ea?rrr? ping compensation Zit:uz -
Additional factor m
Velocity Torque valug.
e e o Foste [556)

Inversion of

electric gear "l Gain 110 "] Gain [1.12 (’;‘isegcat}ic;/r?
A Filter Gain

uo9auUUo)

E Velocity control
1 Propor- Integra-
: Position control tion  _tion Torque filter
' N 1st
'
1st
! *—>0—0—> 1st
E k = . 2nd
) \ 2n
E K .. Inertia ratio 2nd
' ! AN . .
H ! ' R Speed detection | | Function
' B \ B filter expansion
' | . S . . "
E ; \\‘ ; 1t -] 03 2nd inertia ratio Two-stage
' \ v torque filter
L itermal bos ifion ~ " TEncoder” N N Time
!~ Internal position *,  _Encoder ", velocity control ™ 2nd constant
' comn[w/mt_i ?peed ) "pzféltlongl dewlatlj)m \ command [/min] b
v _Idmin]_ L/ « [Encoder pulse],” ~\ZOMTHATH LT 2 amping
: i
L .
1 ;77 Sumof Ty,
oo * ’\\E%i%%%%ﬁ gﬂlfsils . Load fluctuant restrain function
""""" /" Motor speed _ | compens-
Pulse | [r/mig] lrd- ----- > ationpgain 1st frequence
regeneration S ‘ Compens: -
One A -24 2nd frequence -6 5
revolution | —— e[l)tlor_1 fllte!r
< > ; esignate i
:_ Reversal »| Speed detection b Times
ulses
output Numerator/
OA Denominator
o8 E:tg?ml- Notch filter
0z Torque limit .
Frequency Depth  Width
Current control Selection

1 glxlgonse 611 ? 1st <
S AN 2nd

fl'orque command"
R C

Load

Adaptive
mode setup

Related page  P.3-21 “Wiring example of position control mode”

¢ P.3-23 “Connecting example to host controller”
¢ P.3-33 “Inputs and outputs on connector X4” e P.4-2 “List of Parameters”




3 2. Control Block Diagram

. : e SE [5G | SF [l SE[SG|SF
Connection Velocity Control Mode (200F control nonefective) i EEE m[;auto ; ---

Gain switching
2nd
setup
Dela
fime.
! ‘Al input voltage | Level 1.22
\__._[_X] _____ = Hysteresis | 1.23
Analog '
input 1 ' —
; Analog input | li Torque Friction
16bAItI1A/ ° reeeme E Sealng feed forward compensation

Offset [4.22 “|Gan  [3.02 ™ Gan [172 Ozglﬂigonal
Filter Reversal Filter

: Velocny control "
v command [r/min] /"

----------- ‘.‘ Velocity control
. v . f Propor- Integra-
Velocity command Acceleration/ | tion tion Torque filter
selection Deceleration limit 1st
Accelera- +
Internal/External tion > ond 1st
switching I_)ecelera—
Direction tion Inertia ratio 2nd
selection ] Sigmoid Function
\ expansion
2nd inertia ratio
Y
Internal velocity setup Velocity Two-stage
detection filter torque filter
1st constant
Damping
5

Y

Load fluctuant restrain function

p— PR Gompers: (623 1t equerce
1 h Compens-
"~ [Encoder pulse].’ ' _ [r/min] S ationpﬁlter 2nd frequence

Motor speed N

regeneration

H
Y

'
gcglution | . .
< Velocity detection y
Pulses Reversal Notch filter

output Numerator/
OA Denominator

oB Denomi-

Frequency Depth Width

Torque limit

Current control Selection
el ]— st [013
B

e )

A

Adaptive
mode setup

Load

Related page +<:| e« P.3-21 “Wiring example of velocity control mode”

¢ P.3-23 “Connecting example to host controller”
¢ P.3-33 “Inputs and outputs on connector X4” e P.4-2 “List of Parameters”



3 2. Control Block Diagram

. ' Internal o] SE | SG | SF Rl SG | SF
Connection Velocity Control Mode (200F conrl efectie) o e il e EEEIEE

Gain switching
2nd
setup
Mode
Delay
time
! AI1 input voltage \ Level
‘* N _[_X] _____ *' Hysteresis
Analog '
. 1 '
1|élgutA/D Analog input ' Scaling Torque Friction
An|1 1 feed forward compensation
—> > > : Additional
Offset  [4.22 Gain Gain [1.12 value
Filter Reversal Filter Gain 3
" Velocity control ™
\ command [r/min] /
- .‘.\ ______ o
\ Velocity control o
Y v 5
' Propor-  Integra- o
Velocity command Acceleration/ \ Command tion _tion Torque filter =3
selection Deceleration limit | response filter v + S
Accelera- - + + +
Internal/External ] tion > Iémgtant > 1st
switching Decelera— o
Direction tion Adjust filter : " 2nd
selection - N Time
A Sigmoid constant Function
expansion
2nd inertia - \4
ratio Two-stage
Internal velocity setup Velooity . torque filter
me
detection filter C(I)nstant
amping[5 23
2nd

an  [3.07]sth /Y

Y
Load fluctuant restrain function

ggggpgg}ﬁ' 1st frequence
____________________ Compens-

s Sumof T T speed N ation filter 2nd frequence

/" \[Encoder puise]* *\___ [/min] - et Times

H
Y

Pulse | '
regeneration

gcglution ;
-+ < P Velocity detection \
Reversal

Pulses Notch filter
output Numerator/ i
OA Denominator Torque limit Frequency Depth  Width

OB | Denomi- [5 53 .
oz | hator Current control Selectlon
—— Response < L 4 <
coh u% 6.11 ! 1st 0.13

_____v_ _____ 2nd

\ [%] k

Main
power
supply

Load

Adaptive
mode setup

Related page --% e« P.3-21 “Wiring example of velocity control mode”
¢ P.3-23 “Connecting example to host controller’
* P.3-33 “Inputs and outputs on connector X4” e P.4-2 “List of Parameters”




3 2. Control Block Diagram

Connection Torque Control Mode R

’ AI2 input voltage \

v
Analog 4 Gain switching
input 2 ' ond
12bit AID | Analog input ! Scaling Setup
Al2 i _ Mode

—> >
Offset [4.25 Gain 319 + Delay
time
4 Torque command
Filter Reversal selection Level

Internal/External B Absolute value li Hysleresis
switching
Direction
Scaling selection
(Torque command) ’
Analog Gain
input 1 | Analog input L/
16bit A/D 9 inpu Reversal '
Al Sign
—® Offset
Filter -4.23 Scaling T
(Speed limit) / Sp[?/en:ii:]mn '
.- Gain Theoo- 7 ’ Velocity control
v Reversal — ! P't°P°f' "“tlea Torque filter
h Speed limit ' ion ion
selection ! 1st 01
. Y - [Lor]foz] st [T04]

Command|
. A|1 input voltage ‘ selection — 2nd -06 -07 g
\ (VI / 2nd

Tttt ’ Internal Inertia ratio - *
speed limit .
f Function
Lirlnit expansion Two-stage
value 1 ond inertia rati torque filter
nd inertia ratio Time

Limit "
-8.22
value 2 constant
Velocity Damping [g 4
detection filter term

!

2nd Notch filter
A Frequency Width Depth
2SO oor eeed .
—» feedback pulses 1 ¢ Motor speed L EELTEETEEEEE [
/" [Encoder puise].” . __ [7min] s
Pulse !
regeneration !
’ Remerremy
revolution ]
- <@ P Speed detection
Pulses Reversal
output Numerator/ y
OA Denominator Torque limit
OB Denomi- 03 .
oz |nator - Current control Selection

A

— | B 1 1)1 w  [o53]

v

Main
power
supply

\ (%] ,

Load

Related page - e P.3-22 “Wiring example of torque control mode”

¢ P.3-23 “Connecting example to host controller”
¢ P.3-33 “Inputs and outputs on connector X4” e P.4-2 “List of Parameters”
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3 2. Control Block Diagram
C i Full-closed Control Mod ) L
onnection ull-closed Control Mode (Two-degree-of-freedom control noneffective) 0
/" Internal postional ™
\command speed [r/mln] .
_______ ;_ -
External scale
______________________________ dividing
/’Sum of command pulseg‘\ ! Posmonal command‘ Numera
. [Command unit] B \_ speed [r/min] ,,' tl:a;r
-------- L S
Pulse train Input setup Electric gear E Smoothing Damping control %
' filter _— | Gain switchin
SIG Input 1st 2nd | | 9
L srgl):ction nlsjmerator namerator ®» pPrimary 50 > f;'{ggﬂ'&"ng =g 2nd 3d 508
Direction Denominamr glrjdm srator delay - Frequency Filter Depth Width setup setulp
setup ! It AR [223]| |1st[214][275][641][227]| |Mode Scalels06|
Mode ' -5 2 Del
fumerator 2nd[26][217][660][228] | [tme’
L ard [2.18][2.19][6.71][2.29] Level
+ Command positional deviation", Hy is| 1.18
Pttt >0 ----- > ' 4th [2.20][2.21][6.72][2.30]
— \ Ci d unit ’
| ... [Commanduni) Swiching [} 7g] 3
1 T
i Friction
E Velocity Torque compensaion
: feed forward feed forward sglclijlgonal

/
/

Inversion of

> . > . Positive
electric gear Gain M’ Gain m direction
: - Negative|
A Filter Filter dlregctlon

uo9auUUo)

1 Velocity control
| Propor-  Integra- -
: Position control 1« tion  __tion Torque filter
' s
: RINEPRIN o, S 1st
| -4 o + e 2nd
' \ n S
- ® AN P Inertia ratio 2nd
™~ o Speed detection | | Function
External scal Y / P filter expansion
xternal scale
External Pulse U - I S 2nd inertia ratio Two-stage
scale | rggeneration /" Fullclosed ™~ *"g10ity control ™ |15t : torque filter
pulse | deviation X o 1 Time
Suput |Numera [g77]| | Eemalsepe. ! \command [omin ! Tone
EXA |tor P - :
i g N Damping
EXB |Denomi >¢ feedback pulses ISP 4 term H

Exz |nator
Reversal

/ « [External scale pulse] .’ ' Motor speed K
g [r/min] L |

Zphase Seeol Load variation suppression
Width ——| |  +[Commandunit].” TTT--------- ¢
Z-phase Compensation galnEFrequency 1 -
setup Command frequency division
?nuéﬂ]ugd E mulige number c o Compensation filter 6 24 Frequency 2 m
(electronic gear) xternal scale Speed detection Estimate filter Number of times
Inverse transform Reverse dividing ! ! u :
Numera-
tor
Pulse Denomi-
regeneration nator
One

. Y
revolution - ® Notch filter

Encoder| Reversal — Frequency Width Depth
feedback|  Numerator/ Input setup Torque limit

pulses | Denominator

output ; Type -3 3 Selection [5.21]
OpA E:,T)?m" Current control -
OB Reversal 3 6 I ?eeﬁ%onse <

0oz Z-
phas-
invalid E

A
---9
o

fTorque command \
Tt Ada tive
mode setup

Main
power
supply

External scale |

Related page -3 e« P.3-22 “Wiring example of full-closed control mode”
¢ P.3-23 “Connecting example to host controller”
¢ P.3-33 “Inputs and outputs on connector X4” e P.4-2 “List of Parameters”
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Connection

2. Control Block Diagram

Full-closed Control Mode (Two-degree-of-freedom control effective)

|_SE_| SG_| SF_|
O

7 N

k " Internal positional ) \
',command speed [r/min]/

_______ ;_ -
External scale
______________________________ dividing
/"Sum of command pulse§ Y /'Positional command®, Numerd-3"5 ¢
'\ [Commandunif] . ‘. speed [(/min] . tEc;r
S emmeepm e e e~ enom
i i
Pulse train : - i - - A
PULS Input setup ! Electric gear ! Smoothing Damping control H
' ' filter S ' Gain switchin
SIGN  |input b st 2nd . Switchin : 9
selection @ numerator numerator > Primary EED —Pse|ectiong o ond 3rd (505
Direction (5 55]( 1 | Denominator 3rd delay -~ = Frequency Filter Depth Width setup setup L=
' : numerator
setup [0.06] : [019] i [Eol] FR  [223]| |1st[2.14][2.15][641][227]| |Mode e 6.08]
Mode H numeratorm Delay
: 2nd[2.16][2.17][6.60][2.28] | |time
H Level
i e ard [2.18][2.19][6.71][2.29]
I+ :: /Command positional deviation Y Hysteresis| 1
oot ; "\\ [Command unit] ,/' Adjustment Command 4th |2-20 | | 22l ”6-72 | | 230' Switching
ettt filter response filter time .
1 P Time Time 1
' constant | 6-48 Jconstant [2.22 Friotion
1 Damping Damping| compensation
H : term term Torque "
' Velocity additional
| ion of feed forward feed forward value
nversion ot > .
> . Positive
electric gear Gain Gain direction
: Negative
% Fitter dirgction
E Velocity control
1 Propor-  Integra-
' . tion tion Torque filter
! Position control
! 1st -1 1 -1 2
—iﬁ—q—» Tst 1st
! G 2nd >
' N 2nd
R ® L Inertia ratio 2nd
\\\ K Speed detection | | Function -6 10 ¢
External| EXternal scale : v’ filter :x:ansmn Two-siage
Pulse | | oYX _____ N ____ nd inertia ratio -
scale | regeneration /" "Full-closed ™™, " ejocity control ™ |15t 1.03 torque filter
pulse | deviation [ o T/mi Time
output |Numera- « [Exemalseae pise] ,* *\command [7min].+ | constant
EXA |tor PR )
f i Sum of N Damping
EXB Eaetrgcr)ml- ,» feedback pulses | ,-=-=--------< [ term
EXZ '\ JExtemal scale pulse] ,* /~ Motor speed N
< Reversal e = Ygbrid '\ [r/min] ,
Z-phase - / deviation |
;V:fr:gse - --------- Load variation suppression
A -21 i i
Settupt Command frequency dision Compensation gain| Frequency 1
output 555 muliple number > jon fi
method (elcironic gear) External scale Speed detection Compensation filter | 6.24 | Frequency 2
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Numera-
tor
Pulse Denomi-
regeneration nator
One Notch filter
revolution Py
] ® Frequency Width Depth
Encoder
feedback|  Numerator/ Input setup Torque limit
pulses | Denominator
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OA | nator urrent control
26 1 Response <
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/Torque commanrf‘.
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Soommmmmoet mode setup
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Related page -

3-20

* P.3-22 “Wiring example of full-closed control mode”

* P.3-23 “Connecting example to host controller’
¢ P.3-33 “Inputs and outputs on connector X4” e P.4-2 “List of Parameters”



3 3. Wiring Diagram to the connector, X4

Connection Example of control mode specific wiring

Wiring Example of Position Control Mode ﬂo _ _

I | In case of open collector I/F

(1) When you use the external
resistor with 12 V and 24 V
power supply

I~
5

Command pulse
~_inhibition input 33
Deviation counter

clear input 30
L —
Servo-ON input 29

PULS1

comanand || =TT

Gain switching input 27

Flocironic gear SIGN1 input A 2200
| swilching input 1 28 SIGN2 LUs‘ew/ims(luo _ Isnem
~"Damping control pulse/s or less.) | | | =] -~
| switching input 1 26 GND S
~ Control mode
switching input 32 Ah
I ; OA+ -phase
Alarm clear input 31 —
i i output Specifications ‘ VDC-1.5 =
Positive directi - Vbc B =10mA
~_over-ravel inhibiton input 9 OA ofR R+220

Negative direction

7 B-phase | [12v[820 012 W
T~_over-travel inhibition input 8

output |4 v[ 2 k12 W

Servo-Ready output

35 [s.RDY+ Z-phase | (2) When you do not use the

; 34/ s-RDY oz- output external resistor with 24 V
Servo-Alarm output 37 [ ALm power supply
1 r +
36 ALM- oPC1 3
itioni I e Teza
Voo | Positioning complete output 59 NPr aND 3] %é Lo
T 2 Z-phase output 2500
12Vio24V  — i -2 T 19 (open collector) opCt
External brake release output {4 cz = Tez
T {BRKOFF = e
Torque in-limit output o el @
ue In-limit outpu
g p{ 23—40 TLC s
Zero speed detection output (Z[— : Twisted pair) g
12 ZSP 40P 14 =
M TR SPHITRQR/SPLJ o
COM- L GND 15 3
ol Im
20 Fm ARETR20l e oRHE Positive direction torque limit input
PULSH1 [T '.» Tite e P-ATLTROR 7 / o } OV oV
PULSH2 S e e AGND SS (OVio+10V)
SIGNH1[A T2 SHELS N-ATL — Negative direction torque limit input
G [>— ¥ W } 10V t0+10v)
SIGNH2 L6/ 5 1Ko 43 T
GND = >—o  SP - Velocity monitor output
1k 42 h
Command pulse input B I 50| FGg > Torque monitor output
(Use with 8 Mpulse/s or less.) T ‘|
— <Remarks>

Be sure to connect. 1 _ A6 Series standard type and communication type can not

be used Pin14,15,16,18. Please do not connect anything.

Wiring Example of Velocity Control Mode _ _

7 [~ —L <Remarks>
Selection 1 input of COM+ P A6 Series standard type and communication type can not
—%‘mw INTSPD1 s — be used Pin14,15,16,18. Please do not connect anything.
internal command speed 30 INTSPD2
- e e S —‘@(m
Servo-ON input o9 SRV-ON @ !
P T b
SAn RS 211 AN | (ot
| internal command speed 28 |NTSPD3‘|@—D—‘ OT
-
7_Speed zero clamp |‘nput 26 [ZerosPD @ + A-phase output
Control mode switching \J OA-
input 32 [
- et ©2 /C-MODE Y OB+
| Pélsa‘rr;ndce!za;; input_ 31 (A G| R 4@(&“ o5 B-phase output
~ ove;-ll‘;avellr\nh‘\bihon input 9 POT @_m -
Negative direction A OZ+
~_over-travel inhibition input__ 8 | NOT iﬁi o Z-phase output
" OZ_
Servo-Ready output
Y oup L,E,%S'RDYJ' ¥
34 |S-RDY-
Servo alarm output E 37 ALM+ }‘ GND
361 ALM- i 19 Z-phase output (open collector)
Voo At-speed output 39 | pen (074
— - +
12Vto24V T Lm }=
Extenal brake rel TR e
emal brake release output 19 | o] }‘ o i
S— ; 10 |3RKOFF-|—Hal & i ||
Torque in-limit output 40 1 ¢ TGS SPRTRORSPL }Velocily command
, doteat L,Q]‘ ‘ Mlinp 1 anp input (0 V to + 10 V)
{( on 20k0|20k0187K0 332k [ — 1
610 Speed detectio Oiﬁi ZSP e han — [P-ATUTRQR ; }F_’o_sit_ive direction torque
41 com- o0p 1 GND limit input (0 V to = 10 V)
wialaiszienziel 18] : o
eont = N-ATL / — }Negatlve direction torque
+ J limit input (=10 V to 0 V)
T
>_1:k|& SP 43 = Velocity monitor output
50| FG >_1:k|97 M 42 Torque monitor output
[
S—-t-—= ke | . .
1 ‘ ([ : Twisted pair)

» The functions of the following pin can be changed using parameters. (Refer to P.4-38)
Input(Position): 8, 9, 26, 27, 28, 29, 31,32  Output: 10-11, 12, 34-35, 36-37, 38-39, 40

Input(Velocity): 8, 9, 26, 27, 28, 29, 30, 31, 32, 33 Output: 10-11, 12, 34-35, 36-37, 38-39, 40
* Pins in the figure above represent default parameter values.

(o1 i[e]s MY ° With the standard type and communication type do not connect analog input on pins 14, 16 and 18
to SG of pin 15.
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3. Wiring Diagram to the connector, X4
Example of control mode specific wiring

W

ing Example of

7
33
30
~_Servo-ON input 29
- — =2
Gain switching input 27
- = el
Speed zero clamp 28
— roa‘ljr‘ol mode 2 OA+ A-phase
switching input 32 OA- output
Alarm clear input 31 OB+ B-phase
- =
oot gl hoRon input__ 9 0oB- output
Negalive direction _
~_over-travel inhibition input 8 OZ+ Z-phase
output
Servo-Ready output 35S ROV~ T Oz- P
: 341s.RDY-
Servo-Alarm output 37
ALM+ 'S{l 25
|Eam. = GND
36 [ ALM- [gg
At-speed output 39 19 Z-phase output (open collector)
M- oy ISP — T cz
12Vto24V 38 [47. | }i.-
AT-SPEED
External brake release output 14 BRKOFF+ i
2 L
10 }H
BRKOFF- = 14 .. .
Torque in-limit output 40 S SPRTRORSPL / = } Torque command input or
TLC “OFip 1 GND [15 7 velocity limit input (0 V to 10 V)
Zero speed detection output 4, fs::f”zg“m p-ATUTROR| 16 " Wiring example when control mode Pr0.01=5 or Pr3.17=1
ZSP " 17 -
L&T Com Joe 4| GND Negative direction torque
- DAy N-ATL |18 limit input (0 V to 10 V)
* ) Select with Pr3.17.
PR SP ESEN Velocity monitor output
L>Torque monitor output

([ : Twisted pair)

_SE_| SG | SF_|

o

| | In case of open collector I/F

en you use the externa
; 22t 1 1) Wh the external
Command puiss " OPC1 3 resistor with 12 V and 24 V
~_inhibition input
Deviation counter PULS1 power supply
clear input 30 puLss A
S
Servo-ON input 29 opca |2 Command ||| + PULST
P pulse @ ZH T PuLs2
Gain switching input 27 SIGN1 5 input A 200
Electronic gear 6 Use with 500 SIGNT
switching input 1 28 (Use wi
[~ Damping control SIGN2 kpulsels orless.) | || sian2
switching input 1 26 GND 200
~~ Control mode
| switchinginput 32

A-phase

T Al At o |
|~ Alarmclearinput 31

e Specifications || Vpc—-1.5 -
Positive direct - output Voc ‘ =10mA
I~ over-ravel mnibition input_9 OA ofR R+220

Negative direction
~_over-travel inhibition input_8

Servo-Ready output 35

B-phase |[12v[ 820 012 W
output |24V 2ka12 W

Z-phase | (2) When you do not use the

S-RDY+

,2 24 output external resistor with 24 V
S-RDY- 0oz- wer |
Servo-Alarm output Edwvry power supply
L’g +
36 ALM- opct
T = Teza
Voo | Positioning complete output 59 NPT aND ;@ %%I 2
12Vio24V T 2 38 (Z'Phase ﬁ’Ut?Ut) 200 1~
INP- 19 (open collector opct
External brake release output {4 cz 9 (% - Tode
1 TBRKOFH hi SIGN2,
Torque in-limit output oy i =
i 40
T | il R e
Zero speed detection output 4, S < (] : Twisted pair)
ZSP s | 7 oor] 14
41 oo 3 e T L
Toop GND
LY oy KL L1 L P ATUTROR LS /F : }Positive direction torque limit input
PULSH2!Z Ty 7 anp [ (0Vto+10V)

SIGNH1 ]2, fae CHELT N-ATL LI Negative direction torque limit input
SonrlEG D & L Foviestov)

W Jak b

e AL 4 Velocity monitor output
42 Torque monitor output

—
o
S

@
P4
(=]

Command pulse input B
(Use with 8 Mpulse/s or less.) i ‘\
|

<Remarks>
A6 Series standard type and communication type can not
be used Pin14,15,16,18. Please do not connect anything.

» The functions of the following pin can be changed using parameters. (Refer to P.4-38)
Input(Torque): 8, 9, 26, 27, 28, 29, 30, 31, 32, 33 Output: 10-11, 12, 34-35, 36-37, 38-39, 40
Input(Full-closed): 8, 9, 26, 27, 28, 29, 31, 32 Output: 10-11, 12, 34-35, 36-37, 38-39, 40

* Pins in the figure above represent default parameter values.
* With the standard type and communication type do not connect analog input on pins 14, 16 and 18
to SG of pin 15.
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3 3. Wiring Diagram to the connector, X4

Connection Connecting Example to Host Controller

Connection between MINAS A6 and FP7-AFP7PP02T/L(2-axes) AFP7PP04T/L(4-axes) Panasonic devices SUNX.

| PLC | | Driver | —

FP7-AFP7PP02T/L(2-axes) A6 series
AFP7PP04T/L(4-axes)
(Panasonic devices SUNX.)

1/3-axes 2/4-axes

Al |A10 = -

CW pulse DC / /

command output B1 |B10 -
e ] [ oo

~

~

/

* Process of shield wire varies with equipment,_——{ 50 FG

3 |PULST Command pulse

input 2

4 | PULS2

Command sign
input 2

CCW pulse
command output

w

B2 |B11— 6 | SIGN2

3.9k0

L A3 |A12 = 23 0z+
Origin input J /
5VDC
( ) g A4 |A13 J N 24 0z—
B3 |B12 13,25 GND

Servo-ON output [ B5 |B14 7 COM+

Z-phase output

uo9auUUo)

. A7 |A16 30 CL Counter clear input
Deviation counter
reset output
utpu B7 [B16 29 |SRV-ON Servo-ON input
3.6kQ . T
. L B4 |B13 — 27 | GAIN Gain switching input
Origin proximity 3
input %;E .
AS |A14 from — 31 | ACLR Alarm clear input
6.8k0([] PLC I/O
output — = 9 POT Inhibit positive direction
Limit excess ® V= travel input
AB IA15 -~ 8 NOT Inhibit negative direction
travel input —
<— 35 |S-RDY+
Limit excess © V= Servo-Ready output
B6 |B15 — 34 [S-RDY—
to
+24 V|A20|A20 PLC I/O 37 | ALM+
ilixtjtrnal power supply input Servo-Alarm output
P GND (B20|B20 & 36 | ALM—
39 | INP+ o
Positioning complete
output R
& 38 | INP—
Origin proximity sensor
CW limit sensor 1 41 | COM—
CCW limit sensor 1 * Pulse train interface exclusive for line driver
44 |PULSHI Command pulse
input 1
45 [PULSH2
46 [SIGNH1 .
GND +24V :><j> Command sign L
input 1
DC24 v 47 |SIGNH2 P
Power supply

Pulse train interface exclusive for line driver.
Use this interface when you use pulse command frequency
between 500 kpulse/s and 8 Mpulse/s

* When connecting, please make sure to use twisted-pair cable.
* The internal circuit of the host controller may be changed. About the latest
information please confirm to host controller maker.

[ represents twisted pair wire.
Related page -] e« P.3-33 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A6 and FPG-PP12 AFPG432 Panasonic devices SUNX.

| PLC | | Driver |
FPG-PP12 AFPG432 A6 series
(Panasonic devices SUNX.)
* Process of shield wire varies with equipment,——— 50 FG
Al = ~— 3 | PULSI
CW pulse command D{ / / Command pulse
input 2
output B1 _ —f 4 | PULS2 P
A2 = 4 b5 SIGN1 .
CCW pulse command D@{ / / Command sign
tput input 2
outpu B2 |— J—{ 6 |sieNe P
EC v = ~1 23 | oz+
Origin input > / / Z-phase output
B3 —f —f 24 0z—-
1325/ GND
7 | COM+
L A7 30 CL Counter clear input
Deviation counter S
reset output B7 — | 29 |sRv-ON Servo-ON input
529 | ga — {27 | GAN Gain switching input
Origin proximity input Y7~ from
AD PLC1/O ¢« —= 31 | A-CLR Alarm clear input
output
— =l 9 POT Inhibit_positive direction
travel input
-~ 8 NOT Inhibit negative direction
travel input
FG|A19 -— 35 |S-RDY+
Servo-Ready output
FG|B19 — 34 [S-RDY—
= to
+o24 v | A20 PLC I/O 37 | ALM+
ili);(ntjtmal pover supply input Servo-Alarm output
GND | B20 ¢ 36 | ALM—
39 | INP+ o
Positioning complete
output
¢ 38 | INP—
Origin proximity sensor
CW limit sensor —1 to 41 | COM—
P PLC I/O
CCW limit sensor input * Pulse train interface exclusive for line driver
44 |PULSHI Command pulse
input 1
45 [PULSH2
46 [SIGNH1 .
GND +24V :><j> Command sign
input 1
bc24v 47 |SIGNH2 P
Power supply
* When connecting, please make sure to use twisted-pair cable. Pulse train interface exclusive for line driver.
* The internal circuit of the host controller may be changed. About the latest Use this interface when you use pulse command frequency
information please confirm to host controller maker. between 500 kpulse/s and 8 Mpulse/s.

| represents twisted pair wire.
Related page -] e« P.3-33 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A6 and FP2-PP2 AFP2430 Panasonic devices SUNX.

| PLC | | Driver —
FP2-PP2 AFP2430 A6 series
(Panasonic devices SUNX.)
* Process of shield wire varies with equipment,_——— 50 FG
~ ~
CW pulse command Al 8 | PULST Command pulse
output input 2
B1 | < 4 | PULS2
CCW pulse command D{ A2 /\ /\ 5 | SIGNT Command sign
output input 2
B2 |— J— & | siGne P 3
29 1 s = =1 23 | oz+
Origin input 3%1 / / Z-phase output ()
B5 |— = 24 | 0z- s
(1]
el
13,25 GND §
7 | COM+
Deviation counter AB 30 CL Counter clear input
reset output
B6 — 29 |SRV-ON Servo-ON input
1.6kQ . o
o o B7 — 27 | GAIN Gain switching input
Origin proximity input <. from
A7 PLCI/O¢ —= 31 A-CLR Alarm clear input
output
- 9 POT Inhibit_positive direction
travel input
-~ 8 NOT Inhibit negative direction
travel input —
FG|A19 <-— 35 |S-RDY+
Servo-Ready output
FG|B19 — 34 [S-RDY—
= to
+24 v | A20 PLC I/O 37 | ALM+
E)gjtmal pover supply input Servo-Alarm output
GND | B20 & 36 | ALM—
39 | INP+ o
Positioning complete
output R
& 38 | INP—
Origin proximity sensor
CW limit sensor 1 to 41 | COM—
P PLC I/O
CCW limit sensor input * Pulse train interface exclusive for line driver
44 |PULSHI Command pulse
input 1
45 [PULSH2
46 [SIGNH1 .
GND +24V :><j> Command sign L
input 1
bc24 v 47 |SIGNH2 P
Power supply

Pulse train interface exclusive for line driver.
Use this interface when you use pulse command frequency
between 500 kpulse/s and 8 Mpulse/s

* When connecting, please make sure to use twisted-pair cable.
* The internal circuit of the host controller may be changed. About the latest
information please confirm to host controller maker.

[ represents twisted pair wire.
Related page -] e« P.3-33 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A6 and FPG-C32T Panasonic devices SUNX.

| PLC | | Driver
FPG-C32T A6 series
(Panasonic devices SUNX.)
* Process of shield wire varies with equipment,——— 50 FG
2k0
CW pulse command i Yo Q/\ >< /ﬁ 3 |PULST %Z* Command pulse
output i 2
L L 4 | puLse 220 0 input
2k0
CCW pulse command i Y1 o Ec u/\ /N 5 | SIGNT ﬂ Command sign
output 2 1= ” inout 2
) N[H P q L 6 | signe 1220 inpu
5.6k0
T X2 = ~ 19 cz —
Origin input PN / Z-phase output
COM N 13 GND
@ — 25 GND 4N
7 | COM+
Deviation counter ve 30 CL Counter clear input
reset output S
© —={ 29 [SRV-ON Servo-ON input
— 27 | GAIN Gain switching input
from
PLCI/O ¢ —= 31 | ACLR Alarm clear input
output
Inhibit positive direction
- Lo CoM 9 POT travel input
Origin proximity input ”3 " nhib g
|| nhibit negative direction
X3 8 NOT travel input
. 1 <-— 35 |S-RDY+
QCW limit excess ,,5 . f Servo-Ready output
nput E | x5 —| 34 |s-RDY-
to
. PLC I/O 37 | ALM+
CW limit excess & input Servo-Alarm output
input 56k0
X6 ¢ 36 | ALM—
39 | INP+ I
2 Positioning complete
o 38 | INP- output
Origin proximity sensor
CCW limit sensor 1 41 | COM—
CW limit sensor 1
GND +24V
DC24 V
Power supply

* When connecting, please make sure to use twisted-pair cable. * The internal circuit of the host controller may be changed. About the latest
information please confirm to host controller maker.

| represents twisted pair wire.
Related page -] e« P.3-33 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A6 and F3YP22-0P/F3YP24-0P/F3YP28-0P Yokogawa Electric Corp.

| PLC | | Driver | —
F3YP22-0P/F3YP24-0P/F3YP28-0P A6 series
(Yokogawa Electric Corp.)
* Process of shield wire varies with equipment,——— 50 FG
~ ~
Pulse output A 13a 3 | PULSI Command pulse
input 2
14a — — 4 | PULS2
~ ~
Pulse output B D@C 1a / / 5 | SIGNT Command sign I
input 2
12a S 6 | SIGN2 P 3
Encoder Z-phase
put s ﬁ 158 —+ ~ 23 | oz+
X Z-phase output
Encoder Z-phase / /
input — . 16a S 24 | 0z— E,:’
=3
(1]
Pulse output GND 17a 1325/ GND -
=]
7 | COM+
Deviation counter 10a 30 CL Counter clear input —
reset output ﬁ
9a — 29 |SRV-ON Servo-ON input
— 27 GAIN Gain switching input
from )
External power supply[ T 8b PLC1/O < —= 31 | A-CLR Alarm clear input
h output
24 VDC input GND . e
Sa - 9 POT Inhibit positive direction
travel input
- 8 NOT Inhibit negative direction
travel input L
goorll\tﬂact point input la 35 |s-RDY+
il -R tput
Negative direction 7AKQ || o4 | 34 |s-RDY - Servo-Ready outpu
limit input
to
. - 4 PLC I/O 37 | ALM+
Positive direction ., input
limit input " aka Servo-Alarm output
— 3a ¢ 36 | ALM—
39 | INP+ o
Origin input 3 F Positioning complete
7.4k0 output
4a & 38 | INP— —
41 | COM—
* Pulse train interface exclusive for line driver
Origin proximity sensor
CCW limit sensor A 44 |PULSH] Command pulse
input 1
CW limit sensor A 45 |PULSH2
46 | SIGNH] Command sign
input 1 —
47 |SIGNH2
* When connecting, please make sure to use
twisted-pair cable. 24V Pulse train interface exclusive for line driver.
* The internal circuit of the controller may be changed GND Use this interface when you use pulse command frequency
u . A 9ec. DC24 V between 500 kpulse/s and 8 Mpulse/s.
About the latest information please confirm to the Power supply In this case, please make sure to connect the signal ground
controller maker. of the amplifier and controller.
[ represents twisted pair wire.
Related page -] e« P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4

Connecting Example to Host Controller

Connection between MINAS A6 and F3NC32-0N/F3NC34-0N Yokogawa Electric Corp.

| PLC

F3NC32-ON/F3NC34-ON
(Yokogawa Electric Corp.)

| Driver |

A6 series

* Process of shield wire varies with equipment,——— 50 FG
4a = 4 3 |PULSI
Pulse output A D@C / / Comm2and pulse
input
3a | J— 4 |pPuLse P
Ba = — b5 SIGN1 c dsi
Pulse output B D@C / / ingr;rzan sign
Ba —f —f 6 SIGN2
ilir;(L:jct)c-j‘_er Z-phase 240 O 193 ~ ~ | o3 0z+
\‘X% Z-phase output
Encoder Z-phase 50a / / oa | oz P P
input — ~ ~
17a 13,25 GND
7 | COM+
Deviation counter 14a 30 CL Counter clear input
reset output
— 29 [SRV-ON Servo-ON input
External power suppl
oavoG it Y 1a —— 27 | GAN Gain switching input
External power supply from )
24 VDC input (GND) 1b PLC /O ¢ —= 31 | A-CLR Alarm clear input
output
— = 9 POT Inhibit positive direction
travel input
Contact point 13a - g NOT Inhibit negative direction
input COM travel input
i -— 35 |S-RDY+
Negative direction 7.4k0 Servo-Ready output
limit input — 9a | 34 |S-RDY—
to
4 PLC I/O 37 | ALM+
Positive direction Y 4k input Servo-Alarm output
limit input —| 8a o 36 | ALM—
39 | INP+ o
% Positioning complete
L 7.4kQ output
Origin input 7a o 38 | INP—
41 | COM—
* Pulse train interface exclusive for line driver
Origin proximity sensor
44 |PULSHI1
CCW limit sensor — Command pulse
P input 1
CW limit sensor 45 |PULSH2
46 | SIGNHT Command sign
input 1
47 |SIGNH2
* When connecting, please make sure to use Pulse train intert lusive for line dri
twisted-pair cable. ulse train interface exclusive for line driver.
* The interr)nal circuit of the controller may be changed. GND w24V Use this interface when you use pulse command frequency
About the latest inf ti | firm to th DC24 V between 500 kpulse/s and 8 Mpulse/s.
otu I e la is information please confirm to the Power supply In this case, please make sure to connect the signal ground
controller maker.

of the amplifier and controller.

| represents twisted pair wire.
Related page -] e« P.3-33 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4

Connecting Example to Host Controller

Connection between MINAS A6 and CJ1W-NC113 Omron Corp.

| PLC

CJ1W-NC113
(Omron Corp.)

Driver |

A6 series

Command pulse

input 2

220 0

Command sign

/5
e
220 0

input 2

Z-phase output

A

:

Counter clear input

Servo-ON input

Gain switching input

Alarm clear input

Inhibit positive direction
travel input

Inhibit negative direction
travel input

Servo-Ready output

Servo-Alarm output

Positioning complete

output

* Process of shield wire varies with equipment,_——— 50 FG
1.6k0
CW pulse command AB = = 3 | PULSI
output i / /
< S| 4 | PULS2
1.6k0
CCW pulse command - A8 — = 5 SIGN1
output E / >< /
> — S| 6 | SIGN2
o 5 Ara = ~1 23| oz+
Origin line driver N2
input
Al2 N N 24 0Z—
Power supply | — Al 13,25 GND
for output GND
P P A2 7 | com+
o L5 A10 30| cL
Deviation counter
reset output { 59 |sRv-oN
A20 — 27 | GAIN
Emergency stop 5 from
i t )
ey me 1 A16 PLCI/O <« — 31 | ACLR
output
Origin proximity . P 9 POT
input 4.7 k0
— A17 — 8 NOT
CCW limit excess ) P 35 |S-RDY+
input 470
— A19 — 34 [S-RDY-—
to
- PLC I/O 37 | ALM+
CW limit excess ” input
nput Eﬂ 2 a18 o 36 | ALM—
39 | INP+
e 38 [ INP—
Origin proximity sensor
41 | COM—

CCW limit sensor

AN

CW limit sensor

GND +24V

DC24 V
Power supply

* When connecting, please make sure to use twisted-pair cable.
* The internal circuit of the host controller may be changed. About the latest
information please confirm to host controller maker.

[ represents twisted pair wire.
Related page -] e« P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A6 and CJ1W-NC133 Omron Corp.

| PLC | | Driver
CJ1W-NC133 A6 series
(Omron Corp.)
* Process of shield wire varies with equipment,——— 50 FG
I~ I~

CW pulse command AS 8 | PULSI Command pulse
output input 2

AB ~ ~ 4 | PULS2

A7 = 4 5 SIGN1 )
CCW pulse command Command sign
output input 2

A8 | | 6 SIGN2

150 0 ~ ~

Origin line driver Al4 23 0Z+
input > Z-phase output

Al2 ] 24 0Z-
24V power supply Al 1325/ GND
for output

A2 7 | COM+

A10 30 CL Counter clear input

Deviation counter
reset output

— 29 |SRV-ON Servo-ON input

A20 — 27 | GAIN

y from
4.7 k0

H—A16 PLC /O —= 31 A-CLR
output

Gain switching input
Emergency stop
input

Alarm clear input

Inhibit positive direction

POT travel input

Origin proximity input
ginp yinp 47k0 Inhibit negative direction

Al7 NOT

L] E
[

travel input
4 -—1 35 |S-RDY+
CCW limit over input 4.7 kO ( Servo-Ready output
—A19 — 34 [S-RDY—
to
PLC /O 37 | ALM+
CW limit over input X%f‘l . input ﬁ Servo-Alarm output
- A18 & 36 | ALM—
A3 39 | INP+ I
5V power supply GND Positioning complete
for pulse output +V output
Ad e 38 | INP—
41 | COM—

Origin proximity sensor —

CCW limit sensor

AN

CW limit sensor

GND +5V GND +24V

DC5V DC24 V
Power supply Power supply

* When connecting, please make sure to use twisted-pair cable. * The internal circuit of the host controller may be changed. About the latest

information please confirm to host controller maker.
| represents twisted pair wire.
Related page -] e« P.3-33 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A6 and QD75D1 Mitsubishi Electric Corp.

| PLC | | Driver —
QD75D1 A6 series
(Mitsubishi Electric Corp.)
* Process of shield wire varies with equipment,_——— 50 FG
15 = —/ 3 | PULSI
CW pulse command . Command pulse
output 16 4 | pulse 2200 input 2
~ ~J
17 = ~ 5 | SIGNI . L
CCW pulse command D{ / / ., Command sign
output 18 | 6 | signe [2o0 ] neut2 3
2L 19 = =1 23 | oz+
Zero point signal X%” / / 3@ Z-phase output o
10 = 24 | 0z- s
(1]
2
13,25/ GND — =
7 | COM+
Deviation counter 13 30 CL Counter clear input
clear
14 — 29 |SRV-ON Servo-ON input
12 — 27 GAIN Gain switching input
Drive unit ready ﬁﬁ; PR from .
11 PLC /O < —= 31 A-CLR Alarm clear input
output
-~ 9 POT Inhibit positive direction
travel input
Common
— 6 -~ 3 NOT Inhibit negative direction
travel input —
b 7 35 [S-RDY+
Proximity signal % . Servo-Ready output
3 3 — 34 [S-RDY—
Upper limit %
@ o 1 37 | ALM+
Lower limit X%Zl _— to Servo-Alarm output
2 PLC I/O ¢ 36 | ALM—
input
39 | INP+ o
Positioning complete
output R
& 38 | INP—
Origin proximity sensor
CW limit sensor 1 41 | COM—
CCW limit sensor 1 * Pulse train interface exclusive for line driver
44 |PULSHI Command pulse
input 1
45 [PULSH2
46 [SIGNH1 .
GND +24V :><j> Command sign L
input 1
DC24 v 47 |SIGNH2 P
Power supply
* When connecting, please make sure to use twisted-pair cable. Pulse train inrtferface exclusive for line driver. .
* The internal circuit of the host controller may be changed. About the latest Use this interface when you use pulse command frequency
. . ) between 500 kpulse/s and 8 Mpulse/s
information please confirm to host controller maker.
[ represents twisted pair wire.
Related page -] e« P.3-33 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A6 and KV-5000/3000 KEYENCE Corp.

| PLC | | Driver
KV-5000/3000 A6 series
(KEYENCE Corp.)
* Process of shield wire varies with equipment. 50 FG
1T H f= A 3 |PULSI
Origin sensor input &% 4.3k0 Command pulse
okQ input 2
a5tal S | [T 4+ 4 |PULS2
X axis limit switch CW /A )
= 4 = ~ 5 SIGN1 .
X axis limit switch cow | 5 |~ < / / %g’;‘t”z‘a“d sign
2k0
b —< Nj 6 SIGN2
—e
55l 14 = A 23 0z+
\Vid Z-phase output
15 S| S| 24 0z—-
X axis CW ; 16 1325 GND
— 7 | COM+
X sxis deviation 19 30 CL Counter clear input
counter clear ﬁ
—® ——={ 29 [SRV-ON Servo-ON input
— 27 GAIN Gain switching input
from
26 PLCI/O < ——| 31 A-CLR Alarm clear input
output
Inhibit positive direction
9 POT travel input
Inhibit negative direction
8 NOT travel input
-— 35 |S-RDY+
f Servo-Ready output
X axis CCW 36 t — 34 [S-RDY—
o]
> PLC I/O 37 | ALM+
input ﬁ Servo-Alarm output
L{ 40 & 36 | ALM—
+
89 | INP Positioning complete
output
Origin proximity & 38 | INP—
sensor
CW limit sensor 1 41 | COM—
CCW limit sensor 1 * Pulse train interface exclusive for line driver
44 |PULSHI Command pulse
input 1
45 [PULSH2
46 [SIGNH1 .
GND +24V :><j> Command sign
input 1
bc24 v 47 |SIGNH2 P
Power supply
* When connecting, please make sure to use twisted-pair cable. Pulse train interface exclusive for line driver.
* The internal circuit of the host controller may be changed. About the latest Use this interface when you use pulse command frequency

information please confirm to host controller maker. between 500 kpulse/s and 8 Mpulse/s

| represents twisted pair wire.
Related page -] e« P.3-33 “Inputs and outputs on connector X4”
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3 4. Inputs and outputs on connector X4

Connection Interface Circuit (Input)

Input Circuit

“ Connection to sequence input signals

Related page---%: P.3-54

Related
| control mode P S T F

* Connect to contacts of switches and relays, or open collector output transistors.

*When you use contact inputs, use the switches and relays for micro current to avoid contact
failure.

* Make the lower limit voltage of the power supply (12 V to 24 V) as 11.4 V or more in order to
secure the primary current for photocouplers.

12Vto24V 7!COM+i7kQ |

J_ r &= | J_ r &= |

— | SRV-ON etc. | | SRV-ON ete. |
o _

¢ 10 systems: SlI1 to SI10. For assign and function, refer to P.3-40 to P.3-45.

“ Connection to sequence input signals (Pulse train interface) |co,ﬁ%ﬂﬁgden | ﬂ

(1) Line driver I/F (Permissible max. input frequency of command pulse input signal.: 500 kpulse/s)
e This signal transmission method has better noise immunity.
We recommend this to secure the signal transmission.

(2) Open collector I/F (Permissible max. input frequency of command pulse input signal.: 200

w
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kpulse/s) Pyr—

* The method which uses an external control signal power supply (VDC) 1V2D<\3/ S:;g Ig;é/‘;c\)/T

* Current regulating resistor (R) corresponding to Voc is 24V | 2KQ12W
required in this case.

» Connect the specified resister as below. VlgiT_gds =10 mA

¢ (R) should be placed close to the driver for effective noise reduction.

(3) Open collector I/F (Permissible max. input frequency of command pulse input signal.: 200
kpulse/s)
» Connecting diagram when a current regulating resistor is not used with 24 V power supply.

(1) . pspust REREG) . _ijorot :
_i{é N ) | U] 22kl — |
>< : 5/4!PU'-32 111 |EZ—*! L spuse T T [y= !

T T 200 | + [T 200 |

o ,\S!SIGN1 i 1 | ' _2;0PC2 |

[T 1 | 24 Voo P T 22ke] ol

N >< E 5/6|SIGN2 )i % t Ezli L 6. SIGN? 11 % EZ_* i
A ] L I

* Keep the length of wiring short (1 m or less).

2) T

RE:/4!PUL821[PZKE:'

|

|

|

T e |
: |

|

|

|

—

Max.input voltage :
DC24 V, Rated current : 10 mA

| represents twisted pair.

| _5.SIGN1

I 1 o

v Vo -
“ lai i edsge §EHE

I S
Jq { 15l 2200 -
|

¢ 1 system: PI1. For function, refer to P.3-38, P.3-39.

When using open collector interface, it is
recommended to set Pr0.05 to 2.
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I 4. Inputs and outputs on connector X4

Interface Circuit (Input)

Connection to sequence input signals Related
(Pulse train interface exclusive to line driver) control mode

Line driver I/F (Permissible max. input frequency of command pulse input signal.: 8 Mpulse/s)
* This signal transmission method has better noise immunity.
We recommend this to secure the signal transmission when line driver I/F is used.

/ T %1200
47* i

2kQ

13i
A

|||—Q:---

| represents twisted pair.

¢ 1 system: PI12. For function, refer to P.3-38, P.3-39.

“ Analog command input |Corfi?<',?trﬁ‘$de P § T F

¢ |t goes through 3 systems, Al1 to AlS.

* Max. permissible input voltage to each input is +10 V.
For input impedance of each input, refer to the right Fig.

* When you compose a simple command circuit using variable resistor(VR) and register R,
connect as the right Fig. shows. When the variable range of each input is made as
—10 V to +10 V, use VR with 2 kQ, B-characteristics, 1/2 W or larger, R with 200 Q, 1/2 W or
larger.

¢ A/D converter resolution of each command input is as follows.
(1)ADC1 : 16-bit (Al1)
(2)ADC2 : 12-bit (Al2, AI3)

— e — - —
+12V | il l
w37 o] |
AlT]SPR 39ky | 470P '
VR f= S 144 e ] |
/ 15 390
3 470P '
N T Jr
Ik X 1000 P |
P-ATL 1e|33.2 kQ18.7kQ 20k | 20k |
~12v [ R / 17 20k il |
< - |
- | 1000 P |
AI3]N-ATL 18;332k218.7k2 20k | 20ke X
§ |
20 k0 1000 P |
| ’ '
_____________ _
e For function, refer to P.3-46, P.3-47. [ represents twisted pair.

Only for the standard type and communication type are not provided with analog input.
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3 4. Inputs and outputs on connector X4
Connection Interface Circuit (Output)

“ Sequence output circuit |cor|1qt$c|>?tr$13de P S T F —

* The output circuit is composed of open collector transistor outputs in the Darlington
connection, and connect to relays or photocouplers.

* There exists collector to emitter voltage, Vce (SAT) of approx. 1V at transistor-ON, due to the
Darlington connection of the output or. Note that normal TTL IC cannot be directly connected
since it does not meet VIL.

e There are two types of output, one (2 systems of SO5, SO6) which emitter side of the output
transistor is independent and is connectable individually, and the one (4 systems of SI1 to
Sl14) which is common to — side of the control power supply (COM-).

¢ |[f a recommended primary current value of the photocoupler is 10 mA, decide the resistor
value using the formula of the below figure.

* When accepting the output signal through a logic circuit, e.g. gate, influence from noises
should be prevented.

For the recommended primary current value, refer to the data sheet of the equipment and

photocoupler to be used.

w
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Install toward the direction as

Pay attention to the polarity | SO1to 4

of the power supply. ' ALM+ etc.—
Connection in the opposite \ 12 V10 24V | ALM- etc >J> ¥
polarity will damage the T | §

servo driver. Voc |

|

|

|

% 5058 |
1ZSP, TLC— |

T 1

|

|

- ¥ —
o |57 L
R k] = Vel = 251V] P

10 |
Max. rating 30 V, 50 mA

* For function, refer to P.3-48 to P.3-52.
Related page --x| P.3-55

m Line driver (Differential output) output |cor']qt?(')‘]"tr$1‘gde P S T F

¢ Feeds out the divided encoder
outputs (A, B and Z-phase) in

| AM26L.S31 or

. ) ) . AM26LS32 or equivalent . equivalent |

differential through each line driver. - 421 !

« At the host side, receive these in line —<d S, ||

receiver. Install a terminal resistor S |

. ) OB+ | 148 B| |

(approx. 330 Q) (right figure (1)) @<L_-:§ OB— q/ Jao i\j |

between line receiver inputs without o7 %3 zl
fail. @/L_- N._0z— q/ 124 éﬂ | I

e These outputs are not insulated. () T |

GND 25 |

nr

Connect signal ground of the host
and the driver without fail.

e For function, refer to P.3-51. I represents twisted pair.
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4. Inputs and outputs on connector X4

Interface Circuit (Output)

m Open collector output Co,fi?c',?‘,%gde P S T F

* Feeds out the Z-phase signal among the encoder signals in open collector. This output is
not insulated.

¢ Receive this output with high-speed photocouplers at the host side, since the pulse width of
the Z-phase signal is narrow.

| Max. rating 30V, |
6 ! 50 mA

|
@D _19l cz |

25 GND |

High speed photocoupler ~ — ~— "~ "7 "
(TLP554 by Toshiba or equivalent) I represents twisted pair.

¢ For function, refer to P.3-51.

m Analog monitor output |Corfi?<',?trﬁ‘éde P § T F

* There are two outputs, the speed monitor signal output (SP) and the torque monitor
signal output (IM)
* Output signal width is +10 V.
* The output impedance is 1 kQ. Pay an attention to the input impedance of the
measuring instrument or the external circuit to be connected.
<Resolution>
(1) Speed monitor output (SP)
With a setup of 6 V/3000 r/min, the resolution converted to speed is 4 r/min/8 mV.
(2) Torque monitor output (IM)
With a relation of 2 V/rated torque (100 %), the resolution converted to torque is
0.4 %/8 mV.

[ -
oo slsp 1kQ |
, Measuring T — <l !
1 instrument | . |
! or | | |
| '
, external 1 450y 1kQ
| circuit o |
| 17| GND |
. J

e For function, refer to P.3-52.
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3 4. Inputs and outputs on connector X4
Connection Input Signal and Pin No.

Input Signals (common) and Their Functions

Title of : Related —
Pin S'iqnal Power supply for control signal (+) ey s —
No. Symbol | COM+ I/F circuit —

* Connect + of the external DC power supply (12 V to 24 V).
e Use the power supply voltage of 12V £5 % 1024V £5 %

Title of : Related
Pin S'iqnal Power supply for control signal (-) Nty o
No. Symbol | COM- I/F circuit — I

* Connect — of the external DC power supply (12 V to 24 V).
* The power capacity varies depending on a composition of 1/O circuit. 0.5 A or more is
recommended.

o
o
=]
3
[}
o
=
o
=]
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I 4. Inputs and outputs on connector X4

Input Signal and Pin No.

Input Signals (Pulse Train) and Their Functions

You can select appropriate interface out of two kinds, depending on the command pulse specifications.

¢ Pulse train interface exclusive for line driver

- Tsiitc'l‘?,;f Command pulse input 1 Bl 0x n | ﬂ
NE: Symbol E:: mz:g Eﬂtg:; I/F circuit P.3-34
- Tsiitc'l‘?,;f Command pulse sign input 1 Nl Os n | ﬂ
NE: Symbol :::: Eg:g g:g::; I/F circuit P.3-34

* Input terminal for position command pulse. You can select by setting up Pr0.05 (Selection of
command pulse input) to 1.
¢ This input becomes invalid at such control mode as velocity control or torque control, where
no position command is required.
¢ Permissible max. input frequency is 8 Mpulse/s (After quadruple).
* You can select up to 6 command pulse input formats with Pr0.06 (Setup of command pulse
rotational direction) and Pr0.07 (Setup of command pulse input mode).
For details, refer to the table next page, "Command pulse input format".

¢ Pulse train interface (supports both line driver and open collector)

Ts'itc'l‘?,;f Command pulse input 2 Corﬁf(')ﬂﬁgde n | ﬂ
Pin Pin No.1: OPC1
1o, Symbol | Pin No.3: PULS1 I/F circuit P.3-33
Pin No.4: PULS2
Ts'igﬁa‘jf Command pulse sign input 2 Coﬂfé?trﬁgde n | ﬂ
Pin Pin No.2: OPC2
o, Symbol | Pin No.5: SIGN1 I/F circuit P.3-33
Pin No.6: SIGN2

e Input terminal for the position command. You can select by setting up Pr0.05 (Selection of
command pulse input) to 0.
When using open collector interface, it is recommended to set Pr0.05 to 2.

¢ This input becomes invalid at such control mode as the velocity control or torque control,
where no position command is required.

¢ Permissible max. input frequency is 500 kpulse/s at line driver input and 200 kpulse/s at
open collector input.

* You can select up to 6 command pulse input formats with Pr0.06 (Setup of command pulse
rotational direction) and Pr0.07 (Setup of command pulse input mode).
For details, refer to the table next page, "Command pulse input format".

Related page - * P.3-33 “Inputs and outputs on connector X4”

* P.4-10 “Details of parameter”
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4. Inputs and outputs on connector X4

Input Signal and Pin No.

¢ Input format command pulse

Pr0.06 setup value | Pr0.07 setup value
Command pulse | | (Command pulse Command Signal Positive direction Negative direction
_ rotational input mode pulse format title command command
direction setup setup
o 0ot Hnou
90" phase mprase [ [ L | [HH L
0or2 difference PULS L P
2-phase pulse SIGN B-phasef~ [ HE T
(A + B-phase) 1t n 1t
B-phase advances to A by 90°.| B-phase delays from A by 90
Positive direction ]
0 ] pulsitrain PULS HW
Negative direction| SIGN
pulse train 2 ©
ulse train —
3 P + PULS 415 it :
Signal SIGN P = L = |
t6 16 | t6 t6
90’ phase A-phas§ ::lﬂ Eﬂﬂ 4l£—|;_I—L
Oor2 difference PULS il L
2-phase pulse SIGN B-phasé—| | _FETL
(A + B-phase) oo . . .
B-phase delays from A by 90°. | B-phase advances to A by 90°.
Positi\lle direction B3|
trai —
] ] pu si rain PULS = :
Negative direction| SIGN 1
pulse train 2 12
ulse train —)
3 P + PULS 45 ; it4 15 H
Signal SIGN R L = =
t6 16 [ t6 t6

* PULS and SIGN represents the outputs of pulse train in put circuit. Refer to the fig. of P.3-33, "Input Circuit".

* In case of negative direction pulse train + positive direction pulse train and pulse train + sign, pulse train will
be cap tured at the rising edge.

¢ In case of 2-phase pulse, pulse train will be captured at each edge.

* Permissible max. input frequency, and min. necessary time width of command pulse input signal.

. Permissible max. Min. necessary time width (ps)
Input I/F of PULS/SIGN signal .

& g input frequency | to t3 ta ts t
Pulse train interface | A B-phase Input, multiple of 4 8 Mpulse/s 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125
exclusive to line driver
PULSH1,2,SIGNH1,2 | Not A,B-phase Input 4 Mpulse/s 0.25 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125
Pulse train interface Line driver interface 200 kpulse/s 2 1 1 1 1 1
PULS1,2,SIGN1,2 Open collector interface 200 kpulse/s 5 2.5 2.5 25 2.5 2.5

Related page =<3/ o P.4-10 “Details of Parameter”
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4. Inputs and outputs on connector X4
Input Signal and Pin No.

Control Input

3-4

Control signal having the desired function can be applied to any input pin of I/F connector.
The logic can be changed.

¢ Default assignment

_ Defaultt Default Setup
Applicable p?&?ﬁger Position/ Full-closed control |~ Verocity control Torque control
parameter| ():decimal [ gonal | Logic | Signal | Logic™ | Signal ‘ Logic
notation 9 9 9 9 9 9
3 Title of | g11 jnput Normal Normal Normal
Fin ikl P pra.00 |00828282h | \qr NOT NOT
No. Symbol | SI1 (8553090) Colse Colse Colse
Title of .
i : SI2 input Normal Normal Normal
Pin signal P pra.01 |0081818Th | pop POT POT
No. Symbol | SI2 (8487297) Colse Colse Colse
Title of :
i : SI3 input Normal Normal Normal
Pin signal P pra.02 |0091910AN | o op| 4 ZEROSPD ZEROSPD
No. Symbol | SI3 (9539850) Open Colse Colse
3 Title of | g4 jnput Normal
Pin signal P praos |00080606h | o\ | Nomal | .\ | Nomal |
No. Symbol | SI4 (394758) Open Open Open
i Title of | g5 jnput Normal Normal
Fin signal P Pra.04 |0000100Ch  py 4 INTSPD3 — —
No. Symbol | SI5 (4108) Open Open
Title of :
i : SI6 input Normal Normal Normal
Pin signal P pra.05 |00030303h | gpy on SRV-ON SRV-ON
No. Symbol | SI6 (197379) Open Open Open
3 Title of | g7 jnput Normal Normal
No. Symbol | SI7 (3847) Open Open
i Title of | g8 jnput Normal Normal Normal
Pin signal P pr4.07 |00040404h| ) ) g A-CLR A-CLR
No. Symbol | SI8 (263172) Open Open Open
Title of :
i : SI9 input Normal Normal Normal
Pin signal P pra.0g | 009%0505h | & \iopE C-MODE C-MODE
No. Symbol | SI9 (328965) Open Open Open
- Title of | 5110 input Normal Normal
Pin signal PUt | o 409 |00000ES8BR| \\, INTSPD1 — —
No. Symbol | SI10 (3720) Colse Open
* The function depends on parameter setup. Refer to P.4-6 to P.4-85.
Refer to the next section “Function assignable to general purpose input”.
*1 Operation of Normal Open and Normal Colse:
Normal Open: Input signal disconnected from COM- function disabled (OFF state)
Input signal connected to COM- function enabled (ON state)
Normal Colse: Input signal disconnected from COM- function enabled (ON state)
Input signal connected to COM function disabled (OFF state)
[—]: No function assigned
Related page --*+| P.3-54
» Safety Precautions
Usually, please set drive inhibit input (POT, NOT) and forced alarm input (ESTOP) to Normal
Colse that is used to stop upon disconnection of cable. When setting the drive inhibit input to
Normal Open, verify that the setting will not cause safety problem.
For the same reason as described above, it is recommended to set servo-on input (SRV-ON)
to Normal Open.
When setting the input to Normal Colse, verify that the setting will not cause safety problem.
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4. Inputs and outputs on connector X4

Input Signal and Pin No.

Function allocatable to control input

Title of ; Related

sliqnal Servo-ON input control mode

Symbol | SRV-ON |Default assignment| 29 (S16) I/F circuit P.3-33
* This signal turns on/off the servo (motor).

Tsiigfw?lf Positive direction over-travel inhibition input corﬁ%ﬂﬁgde

Symbol | POT |Default assignment| 9 (SI2) I/F circuit P.3-33

¢ Positive direction over-travel inhibit input.

e The operation with this input turned ON is set up in Pr5.04 “Setup of over-travel inhibit
input”.

* When using this input, set Pr5.04 “Setup of over-travel inhibit input” to a value other than 1
so that the input is OFF when the moving portion of the machine exceeds this signal range
toward positive direction.

Tsiig?q;f Negative direction over-travel inhibition input o
Symbol | NOT Default assignment| 8 (Si1) I/F circuit P.3-33

* Negative direction over-travel inhibit input.

e The operation with this input turned ON is set up in Pr5.04 “Setup of over-travel inhibit
input”.

e When using this function, set Pr5.04 “Setup of over-travel inhibit input” to a value other
than 1 so that the input is OFF when the moving portion of the machine exceeds this signal
range toward negative direction.

Tsi%?];’lf Deviation counter clear input Co,ﬁ?é?t,ﬁgde | ﬂ
Symbol | CL Default assignment| 30 (SI7) I/F circuit pP.3-33

¢ Clears the positional deviation counter.

e Default setup clears the counter at the rising edge of the clear input, To change the setup,

modify it in the Pr5.17 “Counter clear input mode”.
<Signal width and clear timing>

Pr5.17 CL signal width Deviation clear timing
1 500 ps or more | Continually clear the counter while the deviation counter
2 1 ms ormore | clearinputis ON. ™
3 100 ps or more | Only once clear the counter at OFF to ON edge of the
4 1 ms or more | deviation counter clear input signal. ™

*1 Deviation counter clear input ON/OFF = input photocoupler ON/OFF

This function can be assigned to only SI7. Allocation of this function to any other pin will
cause an error.

Related page «<¥| o P.4-52, 57 “Details of Parameter”
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4. Inputs and outputs on connector X4

Input Signal and Pin No.

Title of ; Related
signal Alarm clear input control mode
Symbol | A-CLR Default assignment| 31 (SI8) I/F circuit P.3-33

e Clears the alarm condition.

e This input cannot clear some alarms.

¢ For details, refer to P.6-3 When in Trouble “Protective function”, P.2-86 “(8) Alarm Display”
and P.7-25 “Display of Battery Alarm”.

When alarm clear input (A-CLR) is kept enabled, all potential alarms and warnings will be
prevented.

Title of f it : Related
signal | Command pulse inhibition input contral mode | ﬂ
Symbol | INH |Default assignment| 33 (SI10) I/F circuit P.3-33

This function can be assigned to only SI10. Allocation of this function to any other pin will

¢ Ignores the positional command pulse.
e When using this feature, set Pr5.18 “Invalidation of command pulse inhibition input” to 0.

cause an error.

When INH input is ON, the deviation will be caused between the positional command
administrated by controller and internal positional command from the fliter that receives the
positional command from servo drivers, and orginal location before being input INH positional
command will be lost. Therefore, it is supposed to reset the orignial location when it needs to
restart return to origin action.

Title of . . . Related
signal Control mode switching input control mode
Symbol | C-MODE Default assignment| 32 (S19) I/F circuit

P.3-33

¢ Selects a control mode.

¢ This signal is required in all control modes. No setting will cause an error.
* Do not input any command 10 ms before and after changing the control mode.

Tsiig?];’lf Electronic gear (division/multiplication) switching input 1 corﬁ?c!?trﬁgde |

Symbol | DIV1 |Default assignment| 28 (SI5) I/F circuit P.3-33

Eit(';aglf Electronic gear (division/multiplication) switching input 2 corﬁ?cl)?trﬁgde | ﬂ
Symbol | DIV2 ‘Default assignment‘ — I/F circuit P.3-33

e Up to 4 numerators can be used for command dividing/multiplying by using DIV1 and DIV2.
<DIV1 and DIV2 vs numerator/denominator of selected command dividing/multiplying process>

DIVA DIV2 Selected command dividing/multiplyil?g process
Numerator Denominator

OFF OFF Pr0.09 Pr0.10

ON OFF Pr5.00 Pr0.10

OFF ON Pr5.01 Pr0.10

ON ON Pr5.02 Pr0.10

The numerator of command division can be changed by using DIV1 and DIV2 can be
switched, the relationship of the positional command that send from servo drivers and internal
positional command will be change. Therefore, it is supposed to reset the orignial location
when it needs to restart return to origin action.
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4. Inputs and outputs on connector X4

Input Signal and Pin No.

Tsiigi;f Damping control switching input 1 ML CC |

Symbol | VS-SEL1 |Defau|t assignment| 26 (SI3) I/F circuit P.3-33

Tsiit('lf];f Damping control switching input 2 Corﬁ%ﬂﬁgde | ﬂ
Symbol | VS-SEL2 |Default assignment| — I/F circuit P.3-33

¢ Selects applicable frequency for damping control.
Combination of damping control input changeover 1 and 2 (VS-SEL1, VS-SEL2) enables
select of max. 4 options.

Also refer to P.4-25 “Pr2.13 [Damping filter switching selection]”.

Title of : : : . Related

signal | Gain switching input control reode

Symbol | GAIN Default assignment| 27 (Sl4) I/F circuit P.3-33
* Select 1st or 2nd gain.

Tsiig?,]a‘jf Torque limit switching input A

Symbol | TL-SEL Default assignment — I/F circuit P.3-33

w
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* Select 1st or 2nd torque limit.

T_o rque I|.m|t T_orq_ue Ll Positive direction | Negative direction
Pr5.21 switching input switching setup Torque limit Toraue limit
(TL-SEL) (Pr5.23, Pr5.24) q q

0 Analog input

— — Pr0.13
2 — — Pr0.13 Pr5.22

OFF . Pr0.13
3 e Valid =~ e

ON Pr5.22
4 .
5 Analog input ™
6 OFF Pr0.13 Pr5.22

ON Pr5.25 Pr5.26

*1 To specify the torque limit value by an analog input, refer to Pr5.21 “Analog torque limit function”.

 Setup of rate of change after torque limit switchover

When applying Pr5.21 “Torque limit selection” = 3, changing rate of torque (slope) after
selecting new torque limit can be changed.

When changing from the 1st torque limit to 2nd torque limit, the changing rate (slope) set at
Pr5.23 “Torque limit selection setup 1” is applied; after changing from the 2nd torque limit
to 1st torque limit, the changing rate (slope) set at Pr5.24 “Torque limit selection setup 2”7 is
applied. The sign of the changing rate is automatically selected by the driver according to the
difference in value between the 1st and 2nd torque limit.

If Pr5.23 “Torque limit selection setup 1” and Pr5.24 “Torque limit selection setup 2” are set to 0,
switchover is instantaneous.

Related page 3| o P.4-6 to P.4-85 “Details of Parameter”




4. Inputs and outputs on connector X4

Input Signal and Pin No.

Torque limit selection input
(TL-SEL)

1st torque limit
(Pr0.13)

2nd torque limit
(Pr5.22y  TTooee [ ——

3 When the 1st torque limit (Pr0.13) and 2nd torque limit (Pr5.22) are changed from the front
panel or through communication, the changing rate setup is ignored and the new torque limit
value is immediately and directly applied. That is, changing rate setting is effective only when
the selection is made by using the torque limit select input (TL-SEL).

e of | selection 1 input of internal command speed W LoE H |
Symbol | INTSPD1 |Default assignment| 33 (SI10) I/F circuit pP.3-33
Tie o | Selection 2 input of internal command speed UGk H |
Symbol | INTSPD2 |Default assignment| 30 (S17) I/F circuit P.3-33
‘giig?];f Selection 3 input of internal command speed WGIC LTI H |
Symbol | INTSPD3 |Default assignment| 28 (SI5) I/F circuit P.3-33

* Select one of 8 internal command speeds.

<Relationship between Pr3.00 “Switching between internal and external speed setup”
and internal command speed selection 1-3 and the speed command selected>.

) Selection 1 of ) Selection 2 of ) Selection 3 of Selection of
Pr3.00 | internal command | internal command | internal command speed command
speed (INTSPD1) speed (INTSPD2) speed (INTSPD3)

OFF OFF 1st speed
ON OFF 2nd speed
! OFF ON No effect 3rd sSeed
ON ON 4th speed
OFF OFF 1st speed
ON OFF 2nd speed
) OFF ON No effect 3rd speed

Analog speed
ON ON comgr]*narn)nd

The same as Pr3.00=1 OFF 1st to 4th speed

OFF OFF ON 5th speed
3 ON OFF ON 6th speed
OFF ON ON 7th speed
ON ON ON 8th speed

Internal command speed switching pattern should be so arranged as shown below that single

input signals are selected alternately. If 2 or more input signals are selected simultaneously,
unspecified internal command speed may be advertently selected, whose setting value and
acceleration/deceleration setting will cause unexpected operation.

INTSPD1

open foom-| |

INTSPD1 | open__|com- |
INTSPD2 | open

INTSPD2 | open oo L
ﬁ?h“" 1 ! INTSPD3 | open
! | ard |
Speed ! 2nd " . Speed
command 1st 1st command
[r/min] ' -~ [r/min]

Example 1) When Pr3.00=1 or 2

Example 2) When Pr3.00=3
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4. Inputs and outputs on connector X4

Input Signal and Pin No.

Title of : Related
signal Speed zero clamp input control mode m:
Symbol | ZEROSPD Default assignment| 26 (SI3) I/F circuit P.3-33
¢ Set the speed command to 0.
e When using, set Pr3.15 “Speed zero clamp function selection” to a value other than 0.
Title of : : Related
signal Speed command sign input S e el n |
Symbol | VC-SIGN Default assignment — I/F circuit P.3-33
* Specify the sign of speed command input at velocity control.
Refer to P.4-31 “Pr3.01 Speed command rotational direction selection”
Title of : : Relat
signal | Torque command sign input cont?o?rﬁgde |
Symbol | TC-SIGN Default assignment — I/F circuit P.3-33
* Specify the sign of torque command input at torque control.
ON Negative direction
OFF Positive direction
Refer to P.4-35 “Pr3.18 Torque command direction selection”
Title of : Related
signal Forced alarm input control mode
Symbol | E-STOP Default assignment — I/F circuit P.3-33
e Generates Err87.0 “Forced alarm input error”.
Eiitc',?];f Inertia ratio switching input Corﬁ%?t,ﬁgde
Symbol | J-SEL Default assignment — I/F circuit P.3-33
» Selects 1st inertia ratio or 2nd inertia ratio according to the inertia ratio select input (J-SEL).
Inertia ratio switching . . . .
input (J-SEL) Applicable inertia ratio
OFF 1st Inertia ratio (Pr0.04)
ON 2nd Inertia ratio (Pr6.12)
Refer to P.4-69 “Pr6.10 Function expansion setup”
E%?,glf Dynamic brake (DB) switch input corﬁ%latrﬁgde
Symbol | DB-SEL |Default assignment| — I/F circuit P.3-33

e This signal is used to switch dynamic brake (DB) On/Off.

» Switching is only possible when main power supply Off is detected.

Only for position control type is not provided with analog input.
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4. Inputs and outputs on connector X4
Input Signal and Pin No.

Input Signals (Analog Command)

Pin
No.

Pin
No

Pin
No

LT

Tsiitc',i&f All input Correspondence function
Symbol | Al1 SPR, TRQR, SPL
-gig?];f Al2 input Correspondence function
Symbol | Al2 TRQR, P-ATL
Tsiﬁ'ﬁ,&f Al3 input Correspondence function
Symbol | AI3 N-ATL

Function allocatable to Input Signals (Analog Command)

Tsiig?];’lf Positive direction Torque limit input Corﬁﬁ')?trﬁgde
Symbol | P-ATL I/F circuit P.3-34
-giit(';glf Negative direction Torque limit input corﬁf&?ﬁgde
Symbol | N-ATL I/F circuit P.3-34
* Specify the torque limit for each direction value by the analog voltage.
Positive direction | Negative direction - . . . . .
AN s Positive direction | Negative direction
Pr5.21 Torque limit input | Torque limit input S .
(P-ATL) (N-ATL) Torque limit Torque limit
0 0OVto10V -10VtoOV P-ATL N-ATL
1
2 — Set up through parameter.
3
4 0OVto10V 0OVto10V P-ATL N-ATL
5 OVto10V No effect P-ATL
6 — Setup by parameter

*1  When specifying the torque limit value through the parameter, refer to P.4-58 “Torque limit
select function”

Only for the standard type is not provided with analog input.
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4. Inputs and outputs on connector X4

Input Signal and Pin No.

Title of : Related
signal Speed command input control mode H |
Symbol | SPR I/F circuit P.3-34
¢ Input the speed command in the form of analog voltage.
e The table below shows relationship between the combination of Pr3.00 “Switching between
internal and external speed setup”, Pr3.01 “Speed command direction selection”, Pr3.03
“Speed command input inversion”, analog speed command (SPR) of I/F connector and speed
command sign selection (VC-SIGN) and the motor rotational direction; and the conversion
graph of analog speed command input voltage to the speed command.
. Speed command Motor
Pr3.00 Pr3.01 Pr3.03 SEe cc()gpn:;nd L5003 sign selection rotational
(VC-SIGN) direction
Positive
. +Voltage (0 V to 10 V) No effect direction
Negative
o -Voltage (-10Vto 0 V) No effect direction
Negative
0 1 +Voltage (0 V to 10 V) No effect direction
; Positive
2)* - -
2) Voltage (-10 V to 0 V) No effect direction
+Voltage (0 V to 10 V) OFF Positive
-Voltage (-10 V to 0 V) direction
1 No effect -
+Voltage (0 V to 10 V) ON Negative
-Voltage (-10Vto 0 V) direction
* When internal command speed select 1 and 2 are ON.
Title of : Related
signal Torque command input T el |
Symbol | TRQR I/F circuit P.3-34
¢ Input the torque command in the form of analog voltage.
When Pr3.17 “Torque command selection” = 0, pin No.14
When Pr3.17 “Torque command selection” = 1, pin No.16
. Torque command Motor
Pr3.17 Pr3.18 Pr3.20 B ((:_?gl(;nlg)nd etk sign selection rotational
(TC-SIGN) direction
Positive
. +Voltage (0 V to 10 V) No effect direction
Negative
o -Voltage (-10Vio 0 V) No effect direction
Negative
. 1 +Voltage (0 V to 10 V) No effect direction
Positive
-Voltage (-10Vto 0 V) No effect direction
+Voltage (0 V to 10 V) OFF Positive
-Voltage (-10 Vto 0 V) direction
1 No effect -
+Voltage (0 V to 10 V) ON Negative
-Voltage (-10Vio 0 V) direction
Title of PRSP Related
signal Speed limit input control mode |
Symbol | SPL I/F circuit P.3-34

e When setting Pr3.17 “Torque command selection” to 1, input the speed limit value in the form
of analog voltage.
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3 4. Inputs and outputs on connector X4
Connection Output Signal and Pin No.

Output Signals (Common) and Their Functions

Control output signal of desired function can be assigned to I/F connector. Logic of the output
pin cannot be changed.

Default Default Setup
Applicable | Parameter | pogition/ Full- :
parameter| )S:e;jtél(lz‘ilrgnal closed control Verocity control | Torque control
notation Signal Signal Signal
Title of
: SO1 output
Pin signal P 00030303h
o Pin No.10: SO1— Pra.10 197379 BRK-OFF BRK-OFF BRK-OFF
: Symbol _ ( )
Pin No.11: SO1+
Title of
: S02 output
Pin SEE i 2 pra.q1 | 00020202 S-RDY S-RDY S-RDY
No. Svmbol Pin No.34: SO2- r4. (131586) - - -
Y Pin No.35: SO2+
Title of
; output
Pin silliclh 8,03 P 00010101h
No. Svmbol Pin No.36: SO3— Pr4.12 (65793) ALM ALM ALM
y Pin No.37: SO3+
Title of So4
i output
Pin signal P 00050504h
No Pin No.38: SO4— Pr4.13 258064 INP AT-SPEED | AT-SPEED
: Symbol , ( )
Pin No.39: SO4+
Title of 305
i ; output
Eln signal P Pr4.14 00070707h ZSP ZSP ZSP
Pin e of | s06 output 00060606h
signa Pr4.15 TLC TLC TLC
e Symbol | SO6 (394758)
* The function is changed by the setting of parameter. For details, refer to P.4-39.
See “Functions assignable to control output” as shown below.
[—]: No function assigned
Related page --x| P.3-56

Function allocatable to control input

Title of Related
signal Servo-Alarm output control mode
Symbol | ALM |Default assignment| 36, 37 (SO3) | V/F circuit P.3-35
* This signal shows that the driver is in alarm status..
¢ Qutput transistor turns ON when the driver is at normal status, and turns OFF at alarm status.
Title of Related
signal Servo-Ready output control mode
Symbol | S-RDY Default assignment| 34, 35 (S02) | I/F circuit P.3-35
* This signal shows that the driver is ready to be activated.
¢ Qutput transistor turns ON when both control and main power are ON but not at alarm status.
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4. Inputs and outputs on connector X4

Output Signal and Pin No.

Tsiitéi;f External brake release signal MGl CE
Symbol | BRK-OFF Default assignment| 10, 11 (SO1)| I/F circuit P.3-35
¢ Feeds out the timing signal which activates the holding brake of the motor.
* Turns the output transistor ON at the release timing of the holding brake.
Title of P, Related
signal Positioning complete Tt S e |
Symbol | INP |Default assignment| 38, 39 (SO4)| [IF circuit P.3-35
Title of TP Related
sliqigl Positioning complete 2 control reode | ﬂ
Symbol | INP2 |Defau|t assignment| — I/F circuit P.3-35
¢ Qutputs the positioning complete signal/positioning complete signal 2.
e Turns ON the output transistor upon completion of positioning.
Title of : Related
signal | Speed arrival output control mode m:
Symbol | AT-SPEED Default assignment| 38, 39 (SO4) | [I/F circuit P.3-35
¢ Outputs the speed arrival signal.
e Turns ON the output transistor upon arrive of speed.
Tsiitc'l‘?]a‘jf Torque in-limit signal output Bl Cs
Symbol | TLC Default assignment| 40 (S06) I/F circuit P.3-35
e Qutputs the torque in-limit signal.
e Turns ON the output transistor upon limit of torque.
Tsiigfl;f Zero-speed detection output signal Co,ﬁ%?ﬁgde
Symbol | ZSP Default assignment| 12 (SO5) I/F circuit P.3-35
e QOutputs the zero-speed detection signal.
e Turns ON the output transistor upon detection of Zero-speed.
e ol | Speed coincidence output coplated m:
Symbol | V-COIN Default assignment — I/F circuit P.3-35
* Qutputs the speed coincidence signal.
e Turns ON the output transistor upon coincidence of speed.
Title of Related
sliqnal Alarm output 1 control mode
Symbol | WARN1 Default assignment — I/F circuit P.3-35
¢ Outputs the warning output signal set to Pr4.40 “Warning output select 1”.
e Turns ON the output transistor upon occurrence of warning condition.
Title of Related
signal | Alarm output 2 control mode
Symbol | WARN2 Default assignment — I/F circuit P.3-35

e Qutputs the warning output signal set to Pr4.41 “Warning output select 2”.

¢ Turns ON the output transistor upon occurrence of warning condition.
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4. Inputs and outputs on connector X4

Output Signal and Pin No.

e Selection of alarm 1 output and 2 output

Alarm .. | Pra.a0/ | Pr6.38
Alarm Content Pr6.27 " ., | Corresponding
No. Prd.412 | pit 3
A0 | Overload protection Load factor is 85 % or more the protection level. O 1 bit7
A1 | Over-regeneration alarm II?J}::;gleneratlve load factor is 85 % or more the protection O > bit5
A2 | Battery alarm Battery voltage is 3.2 V or lower. F!xed ?t n ° 3 bit0
time limit.
A3 | Fanalarm Fan has stopped for 1 sec.™ O 4 bit6
Ad Encoder communication The number of successive encoder communication O 5 bit4
alarm errors exceeds the specified value.
A5 | Encoder overheat alarm The encoder detects overheat alarm. O 6 bit3
A6 g:‘:::atlon detection Oscillation or vibration is detected. O 7 bit9
o - The life expectancy of capacity or fan becomes shorter Fixed at no .
A7 | Lifetime detection alarm than the specified time. time limit. bit2
A8 | External scale error alarm | The feedback scale detects the alarm. O 9 bit8
A9 External scale The number of successive feedback scale O 10 bit10
communication alarm communication errors exceeds the specified value.
AC Deterioration diagnosis Load characteristic estimates and torque command O 25 bit7
warning™® under constant speed has exceeded the set range.
In case that Pr7.14 (Detection time of main power off
. . warning) is 10 to 1999, the mains power between L1 and .
C3 | Main power off warning L3 has stopped instantaneously for more than the time O 14 bit14
prescribed in Pr7.14.
*1  The “O” means that a time in the range 1 s to 10 s or no time limit can be selected through Pr6.27

“Warning latching time”. Note that the battery warning and the end of life warning have no time limit.

*2  Select the warning output signal 1 (WARN1) or warning output signal 2 (WARN2) through Pr4.40
“Warning output select 1” or Pr4.41 “Warning output select 2”. When the set value is 0, all warnings
are ORed before being output. Do not set to any value other than those specified in the table above.

*3 A warning detection can be masked by Pr6.38 “Warning mask setup” Corresponding bits are
shown in the table. Warning is masked with bit = 1.

*4  The upper fan on the H-frame driver stops during servo OFF to save energy. This is normal and no fan
alarm is displayed.

*5 Invalidated when Pr6.97 “Function expansion setting 3” bit1 = 0.

TSiigiglf Positional command ON/OFF output Coﬁt%ﬂﬁgde | ﬂ

Symbol | P-CMD Default assignment — I/F circuit P.3-35

* Turns on output transistor with positional command applied.

Title of T Related

signal Speed in-limit output control mode |

Symbol | V-LIMIT Default assignment — I/F circuit P.3-35

* Turns on output transistor when the speed is limited by torque controlling function.

Title of : Related

signal Alarm attribute output s el

Symbol | ALM-ATB Default assignment — I/F circuit P.3-35

e Turns on output transistor when an alarm that can be cleared generates.
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4. Inputs and outputs on connector X4

Output Signal and Pin No.

Title of Related
signal Speed command ON/OFF output LT H |
Symbol | V-CMD Default assignment — I/F circuit P.3-35

e Turns on output transistor when the speed command is applied while the speed is controlled.
Title of Related
signal | Servo on status output control mode
Symbol | SRV-ST |Default assignment| — I/F circuit P.3-34

e Turns on output transistor when servo is on.

Output Signals (Pulse Train) and Their Functions

Title of e Related
bir signal A-phase output/Position compare output 1 e P S T F
No. Symbol :Z:: EZE; gﬁjggl\l\:g:j I/F circuit P.3-35
Title of e Related
bir S'iqna| B-phase output/Position compare output 2 vt P S T F
No. Symbol :::: Eg:g ggjggl\l\:ggj I/F circuit P.3-35
- E‘%ﬁg Z-phase output/Position compare output 3 Corﬁ?é?t,ﬁgde P S T F
No. Symbol E:: Eg;i ggjggmsgj I/F circuit P.3-35

e Feeds out the divided encoder signal or feedback scale signal (A, B, Z-phase) in differential.
(equivalent to RS422)

» Ground for line driver of output circuit is connected to signal ground (GND) and is not insulated.

* Max. output frequency is 4 Mpulse/s (after quadrupled)

e Can be used as position compare output, by setting bits 0 to 2 of Pr4.47 “Pulse output

select” to 1.
Pin Eiitclﬁl;f Z-phase output/Position compare output 4 Co,ﬁ?é?t,ﬁgde
No. Symbol | CZ/OCMP4 I/F circuit P.3-36

* Open collector output of Z-phase signal

* The emitter side of the transistor of the output circuit is connected to the signal ground (GND)
and is not insulated.

* When using the CZ signal, isolate it from external noise.

* Note that the logic of Z phase open collector output (CZ) is a reversal of the line driver
output (OZ) logic.
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4. Inputs and outputs on connector X4
Output Signal and Pin No.

¢ When the output source is the encoder

¢ |f the encoder resolution x

r0.11
Pr5.03

is multiple of 4, Z-phase will be fed out synchronizing

with A-phase. In other case, the Z-phase width will be equal to the encoder resolution, and
will not synchronize with A-phase because of narrower width than that of A-phase.

Pr0.11 i

hen the en r resolution
when the encoder resolution x Pr5.03

A .
B L

z

synchronized

when the encoder resolution x
multiple of 4, not multiple of 4,

A ] .
LT

Pr0.11 i
Pr5.03

l

not-synchronized

Pin e o | Deterioration diagnosis velocity output 0k
No. Symbol | V-DIAG I/F circuit P.3-36
* The output transistor is turned ON when motor velocity of Pr5.75 (Deterioration diagnosis
velocity setting) is within the range of PR4.35 (velocity concurrence width).
*There is a hysteresis of 10 r/min in concurrence judgment for deterioration diagnosis
velocity.
Title of ia: Related
Pin signal | Position compare output control mode
No. Symbol | CMP-OUT I/F circuit P.3-36

¢ The output transistor is turned ON when the actual position has passed the position set by
the parameter.

Setting for all control modes is required when using the position compare output, (CMP-OUT).

In case setting is made only to one or two control modes, Err33.4 “Output function number
error 1 protection” or Err33.5 “Output function number error 2 protection” will occur.
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4. Inputs and outputs on connector X4
Output Signal and Pin No.

Output Signals (Analog) and Their Functions

Title of : Related
Pin signal | Analog monitor output 2 control mode —
M Symbol | IM I/F circuit P.3-36

Definition of the output signal varies with the output of Pr4.18 (analog monitor 2 type).
The output signal is identical to the analog monitor 2 on the front monitor.

e For output setting, refer to P.4-42 “Details of parameter”

Title of ; Related
Pin signal_| Analog monitor output 1 control mode

M Symbol | SP I/F circuit P.3-36

Definition of the output signal varies with the output of Pr4.16 (analog monitor 1 type).
The output signal is identical to the analog monitor 1 on the front monitor.
For output setting, refer to P.4-42 “Details of parameter”

o
o
=]
3
[}
o
=
o
=]

Output Signals (Others) and Their Functions

Title of . Related
Pin signal | Signal ground control mode
No. Symbol | GND I/F circuit —

* Signal ground
e This output is insulated from the control signal power (COM-) inside of the driver.

Title of Related L
Pin signal | Frame ground control mode —
No. Symbol | FG I/F circuit —

e This output is connected to the earth terminal inside of the driver.




3 5. IF Monitor Settings

Connection How to Assign Various I/O Functions to the I/F
Control Input Settings
Title of signal Connector X4 | o er No. These parameters shall be set by using
Pin No. hexadecimal numbers. Setting shall be made for
SI1 input selection 8 Pr4.00 .
SI2 input selection 9 Pra 01 each control mode as shown in examples below.
SI3 input selection 26 Pr4.02 00 ———— A A h: Position/Full-closed control
Sl4 input selection 27 Pr4.03 00 —— * % —— h: Speed control
SI5 input selection 28 Pr4.04 00 l———— h: Torque control
SI6 input selection 29 Pr4.05 Set an appropriate function number in place of
SI7 input selection 30 Pr4.06 .
SI8 input selection 31 Pr4.07 “HE” "k "and “ AA”. For the function
SI9 input selection 32 Pr4.08 number, see the table on the below.
SI10 input selection 33 Pr4.09
. Setup value
Title Dl Normal Open Normal Colse
Invalid - 00h Do not setup.
Positive direction over-travel inhibition input POT 01h 81h
Negative direction over-travel inhibition input NOT 02h 82h
Servo-ON input ! SRV-ON 03h 83h
Alarm clear input A-CLR 04h Do not setup.
Control mode switching input " C-MODE 05h 85h
Gain switching input GAIN 06h 86h
Deviation counter clear input " CL 07h Do not setup.
Command pulse inhibition input ™ INH 08h 88h
Torque limit switching input TL-SEL 09h 89h
Damping control switching input 1 VS-SEL1 0Ah 8Ah
Damping control switching input 2 VS-SEL2 0Bh 8Bh
Electronic gear switching input 1 DIV1 0Ch 8Ch
Electronic gear switching input 2 DIV2 0Dh 8Dh
Selection 1 input of internal command speed INTSPD1 OEh 8Eh
Selection 2 input of internal command speed INTSPD2 OFh 8Fh
Selection 3 input of internal command speed INTSPD3 10h 90h
Speed zero clamp input ZEROSPD 11h 91h
Speed command sign input VC-SIGN 12h 92h
Torque command sign input TC-SIGN 13h 93h
Forced alarm input E-STOP 14h 94h
Inertia ratio switching input J-SEL 15h 95h
Dynamic brake (DB) switch input DB-SEL 16h Do not setup.

(e.g. 1) Parameter setting
00 82 82 82 h (Hexadecimal numbers)
Position/ Full-closed Control (Negative direction over-travel inhibition input; b-contact)
Velocity Control (Negative direction over-travel inhibition input; b-contact)
Torque Control (Negative direction over-travel inhibition input; b-contact)
Convert to a decimal number
8553090 < Enter this value to the relevant parameter.

(e.g. 2) Parameter setting
00 WM +x aah (Hexadecimal numbers)
Position/ Full-closed Control (Damping control switching input 1; a-contact)
Velocity Control (Speed zero clamp input; b-contact)
Torque Control (Speed zero clamp input; b-contact)
Convert to a decimal number
[ |<—Enter this value to the relevant parameter.
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l 5. IF Monitor Settings

How to Assign Various I/0 Functions to the I/F

Panasonic The front panel display is in decimal (six digits).
o000 0 For setting functions and parameters, hexadecimal and
R R R R R ) decimal numbers should be used respectively.

| ] | ]

The expression of “00 Ml ** a4 " indicates that the
M S « A Y number is hexadecimal.

The SI1 input (connector X4, pin No. 8) means that the negative direction over-travel
inhibition input is set to b-contact as a factory default.
For using the device in the position or full-closed control mode, the negative direction

oV

er-travel inhibition input is set to b-contact by setting “8” and “2” in the seventh and eighth

digits from the left respectively. The settings in the first to sixth digits from the left do not
matter.

For the hexadecimal value “00000082h” or simply “82h”, enter “130” (decimal) to the
parameter Pr4.00.

To make multiple settings, enter the function number in the first eight digits from the left and
then enter a parameter in a decimal number after converting it from a hexadecimal number.
An example of this is shown in example 1 (the case on the left side).

Similarly, the SI3 input (connector X4, pin No. 26) has a function of damping control switching
input 1 as a default when used in the position control mode.

Also, if the speed control is used, it is set to the function of speed zero clamp input.
Therefore, in order to set it to the damping control switching input in the position control
mode, enter the value of “10” (decimal) in the parameter Pr4.02 meaning the hexadecimal
number “OAh”, or “Ah”.

To change the speed zero clamp of pin No. 26 from b-contact to a-contact in the speed
control mode, enter the decimal number of “4352” in the parameter Pr4.02 meaning the
hexadecimal number of “00001100h”, or “1100h”.

¢ Do not setup to a value other than that specified in the table.

* Do not assign specific function to 2 or more signals. Duplicated assignment will cause
Err33.0 I/F input multiple assignment error 1 or Err33.1 I/F input multiple assignment error 2.

1
#2

*3

4

Servo-on input signal (SRV-ON) must be used to enable servo-on.

When using control mode switching input (C-MODE), set the signal to all control modes.

If the signal is set to only 1 or 2 control modes, Err33.2 I/F input function number error 1

or Err33.3 I/F input function number error 2 will be generated.

* The control input pin set to invalid state does not affect any operation.

e Function (servo-on input, alarm clear, etc.) to be used in multiple control modes
must be assigned to the same pin with correct logical arrangement. Incorrect setting
will cause Err33.0 I/F input multiple assignment error 1 or Err33.1 I/F input multiple
assignment error 2.

Deviation counter clear input (CL) can be assigned only to SI7 input. Wrong assignment

will cause Err33.6 Counter clear assignment error.

Command pulse inhibit input (INH) can be assigned only to SI10 input. Wrong

assignment will cause Err33.7 Command pulse input inhibit input.

« Input circuit, refer to P.3-33 and function, refer to P.3-40 to P.3-45.
Related page - P.4-39 to P.4-40
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l 5. IF Monitor Settings

How to Assign Various I/O Functions to the I/F

Control Output Settings

Title of signal Cor:)rii:c':zl: x Parameter No. ?I:}ll:g Title Symbol
SO1 output 10, 11 Pr4.10 00h |Invalid -
SO2 output 34, 35 Pr4.11 01h | Servo alarm output ALM
SO83 output 36, 37 Pr4.12 02h | Servo-Ready output S-RDY
SO4 output 38, 39 Pr4.13 03h | External brake release signal BRK-OFF
SO5 output 12 Pr4.14 04h | Positioning complete output INP
SO6 output 40 Pr4.15 05h | At-speed output AT-SPEED

06h | Torque in-limit signal output TLC
These parameters shall be set by using 07h | Zero-speed detection output signal ZSP
hexadecimal numbers. Setting shall be made for 83: ilpeed Cfiinctidfnce output \\//\I_EI(R)ILI:I
. arm outpu
each control mode as sh.o'wn in examples below. 0Ah | Alarm output 2 WARNZ

00 ————4a h: Position/Full-closed control  ~ogp positional command ON/OFF output P-CMD

00 —— * % —— h: Speed control 0Ch | Positioning complete 2 INP2

00 HM———— h: Torque control 0Dh | Speed in-limit output V-LIMIT

Set an appropriate function number in place of OEh_| Alarm attribute output ALM-ATB
“ . o« N B R . OFh | Speed command ON/OFF output V-CMD
B, %% "and “ a4 For the function 10h | Servo on status output SRV-ST

number, see the table on the right. 14h | Position compare output CMD-OUT
15h | Deterioration diagnosis velocity output V-DIAG

(e.g. 1) Parameter setting
00 03 03 03 h (Hexadecimal numbers)
. Position/ Full-closed Control (External brake release signal)
Velocity Control (External brake release signal)
Torque Control (External brake release signal)
Convert to a decimal number
197379 -<—Enter this value to the relevant parameter.

(e.g. 2) Parameter setting
00 05 05 04 h (Hexadecimal numbers)
Position/ Full-closed Control (Positioning complete)
Velocity Control (Speed arrival output)
Torque Control (Speed zero clamp input; b-contact)
Convert to a decimal number
328964 <— Enter this value to the relevant parameter.

» Same function can be assigned to 2 or more output signals.
» Control output pin set to invalid always has the output transistor turned OFF.
* Do not change the setup value shown in the table.

*1 Note that the setup values are displayed in decimal on the front panel.

* Output circuit, refer to P.3-35, 36 and function, refer to P.3-48 to P.3-51.
Related page -~ P.4-41
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4 . Setup
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Setup

1. Details of parameter

List of Parameters

* A parameter is designated as follows:

Class—— T Parameter No.

Pr0.00

* Definition of symbols under “Related mode” -
P: position control, S: velocity control,
T: torque control, F: full closed control

* Basic Type, General communication can not use
part prameter.

Parametr No.

Parametr No. Title Related Control Mode | petail
Class| No. P|S|T|F|page
Rotational direction setup O]0|0|0 46
Control mode setup O|0|0|0O
Real-time | setup O|0|0|0]| 4-7
auto-gain i i
tuning St(iaflf?]?sc;n of machine olololo] as
Inertia ratio O]0|0|0 .
input selection O|—|—|0O
Command otational direction setup |O|—|—|O
— pulse - 4-10
=z input mode setup O|—|—10
] Command pulse counts ol—|—|—
2 per one motor revolution
g 1st numerator of electronic gear O|—|—|0O 411
o) Denominator of electronic gear O|—|—1]0
(]
é._ g:l,toplﬂzigrt:lse counts per one motor | ~| | ~| {412
Reversal of pulse output logic O]0|0|0
1st torque limit 0]0]0|0 414
Position deviation excess setup O|—|—|0
Absolute encoder setup O|0|0|0
External regenerative resistor setup |O|O|O|O
Ir_:sailgt;?cstglregiig)r:ternal regenerative olololol|a1s
For manufacturer's use — ===
gain of position loop O|—|—|0O
gain of velocity loop O|0|0|0
1st it:]r?ee;;:;?osrt]ant of velocity loop olololoa1e
filter of speed detection O]0]0|0
time constant of torque filter O]0|0|0
gain of position loop O|—|—|0
gain of velocity loop O]0|0|0
g ond it:]TeZ ?e?tri]c?rtlam of velocity loop olololo
2 filter of speed detection olojofo]*1
o) time constant of torque filter O|0|0|0
2’ Velocity feed-forward gain O|—|—|0
-g'- Velocity feed-forward filter O|—|—1]0
‘3 Torque feed forward 2;; 8 8 : g 418
2nd gain setup O]0|0|0
Position (rjne?:;time g —|— g 19
control
switching | 1€ve! O|—=|—|0O
hysteresis O|—|—|0O]4-20
Position gain switching time O|—|—|0O
Velocity control switching mode —|O|—|— 4-21
Velocity control switching delay time |—|O|—|—

Class| No.

Title

Related Control Mode

P[s|T]F

Detail
page

Velocity control switching level

—lol=]|—

4-21

Velocity control switching hysteresis

—lol—]—

Torque control switching mode

Torque control switching delay time

Torque control switching level

Torque control switching hysteresis

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

—
Q
g
3
»
=

=
(o)
S,
=]
i

a
c
7]
@
5
[}
=]
2

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

4-22

* Only for basic type is not provided with X2 (Communication connector), X3 (Safety function
connector), X5 (External scale connector) and analog input.

4-2




1. Details of parameter

List of Parameters

Parametr No.

Class| No.

Title

Related Control Mode

T

Detail
page

Parametr No.

Adaptive filter mode setup

frequency

1st notch | width selection

depth selection

frequency

4-23

2nd notch | width selection

depth selection

frequency

3rd notch | width selection

depth selection

frequency

4th notch | width selection

4-24

depth selection

O[O|O]O|0|0]O|O|0|0]0|0|0|»n
O|0|0|0|O|0O]|0|0|O|0|0|0O] |

Selection of damping filter switching

4-25

1st frequency

damping | filter setup

2nd frequency

damping | filter setup

3rd frequency

damping | filter setup

4th damping frequency

4th damping filter setting

4-26

Josuod Buidweq [g ssejo]

command smoothing filter

Ol

4-27

command FIR filter

4-28

frequency

5th notch width selection

depth selection

O|0]0] |

1st vibration control width setting

2st vibration control width setting

3st vibration control width setting

4st vibration control width setting

O|O]O]O|0|0]0]O|O|0|0]0|O|0|0]0|O|0|0|0|0|0|0|0|0|0|0|0|0]|0|0|.
O|O]O]O|0|0]0]O|O|0|0]0|O|0|0]0|O|0|0|0|0|0|0|0|0|0|0|0|0]0|O|m

4-29

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

For manufacturer's use

4-30

Speed setup, Internal/External switching

rotational direction selection

4-31

Speed

command input gain

reversal input

4-32

1st

2nd

3rd

Speed |4th

setup 5th

6th

7th

8th

Acceleration time setting

Deceleration time setting

4-33

Sigmoid acceleration/ deceleration
time setup

|043u02 paso|o-|in4 /anbio] /Anoojap [g sselo]

Speed zero clamp function selection

Zero clamp level speed setting

O|O] O |O]O]O]O|0|0O|O|O]O|0|0|0|0]0

4-34

Torgue command selection

Torque command direction designation selection

Torque commandinput gain

O|0|O0|0|0O

4-35

Class| No.

Title

Related Control Mode

F

Detail
page

Torque command input reversal

Speed limit value 1

Speed limit value 2

4-36

selection

numerator of division

External denominator of division

4-37

scale reversal of direction

Z phase disconnection
detection disable

Hybrid deviation excess setting

103u09 pasojo-|n4 /anbuoy /Aoojap [g ssejo]

Hybrid deviation clear setting

4-38

SI1 (Pin No.8)

4-39

SI2 (Pin No.9)

SI3 (Pin No.26)

Sl4 (Pin No.27)

Input

selection | SI6 (Pin No.29)

SI7 (Pin No.30)

SI8 (Pin No.31)

(
(
(
(
SI5 (Pin No.28)
(
(
(
(

SI9 (Pin No.32)

SI10 (Pin No.33)

4-40

SO1 (Pin No.10, 11)

SO2 (Pin No.34, 35)

Output SO3 (Pin No.36, 37)

selection | SO4 (Pin No.38, 39)

SO5 (Pin No.12)

S06 (Pin No.40)

4-41

type

Analog monitor 1 -
output gain

type

Analog monitor 2

output gain

O]O0|0]0|0|O|0|O|0]O|0]0|0]0|0|O|0|O|0]0| |00 O |O|0|0]0

O]O|0]0O|0O|O|0]O|0]0|0]0|0]0O|0]0|0]0|0]0
O]O|0]0O|O|O|0]O|0]O|0]0O|0]0O|O0]0|0]0|0]0
O]O|0]O|0|O|0]O|0]0|0]0|0]0|0]0|0]0|0]0

For manufacturer use

4-42

Analog monitor output setup

offset setup

Analog input 1

(Al1) filter

overvoltage setup

=
2]
®
7]
)
£y

=
=
5
3
]
=
2!
)
g
3
@
=3
3

@

offset setup

Analog input 2

(AI2) filter

overvoltage setup

offset setup

4-44

Analog input 3 filter

(AI3)

overvoltage setup

O]O|0]0|0]0|0]0|0]|0O
O]0|0]0|0]0|0]0|0]0O

Positioning completion range

Positioning completion output setting

4-45

INP hold time

Zero-speed

O]O0|0]0|0|O0|0|0|0]0|0|0|0|0
O]O0|0]0|0|O0|0|0|0]0|0|0|0|0

Speed coincidence range

4-48

At-speed (Speed arrival)

Mechanical brake action in stop

Mechanical brake action in motion

4-47

Mechanical brake action at running setup

—_

Selection of

alarm output | 2

O[O]O|0]0|0|0|0O] |
O|O]O|0]|0|0|0|0O] |

2nd Positioning complete (In-position) range

4-48

Position compare output pulse width setting

Position compare output polarity select

Pulse output select

Position compare value 1

4-49

Position compare value 2

O]O0]O|0]0|0]0|0]0|0|0
O]0]O|0]0|0]0|0]|0|0|0

4-50

4-3




1. Details of parameter

List of Parameters

Parametr No.,

Class| No.

Title

Related Control Mode

-

Detail
page

Parametr No.

50

Position compare value 3

51

Position compare value 4

52

Position compare value 5

53

Position compare value 6

= 54

Position compare value 7

55

Position compare value 8

56

Position compare output delay compensation amount

4-50

57

Position compare output assignment setting

4-51

00
01
02

2nd

3rd | numerator of electronic gear

4th

03

Denominator of pulse output division

04

Over-travel inhibit input setup

4-52

05

Sequence at over-travel inhibit

4-53

06

Sequence at Servo-Off

07
08
09

sequence

4-54

main power LV trip selection

OFF
detection time

10

Sequence at alarm

4-55

11

Torque setup for emergency stop

12

Over-load level setup

13

Over-speed level setup

O|0|0|0|0|0|0]0]0|0|0
O|0|0|0|0|0|0]0]O0|0|0

14

Motor working range setup

15

I/F reading filter

16

Alarm clear input setup

0|0
0|0

4-56

17

Counter clear input mode

18

Command pulse prohibition input (INH) disable

19

Command pulse prohibition input (INH) read setting

4-57

20

Position setup unit select

21

Selection of torque limit

22

2nd torque limit

23
24

Torque limit switching 1

4-58

setup 2

25
26

External | positive direction torque limit

input | negative direction torque limit

27

Input gain of analog torque limit

4-59

28

LED initial status

29

RS232 baud rate setup

30

RS485 baud rate setup

4-60

31

Axis address

O|0|0]O|O|0|O|0|0|0|0O] |

O|0|0|O] |

32

Command pulse input maximum setup

33

Pulse regenerative output limit setup

O|O]0]O|O[O|O|0]0|O|O|0]O|O|O|0|0|O]O]O[O|0|O|O|O]O]O|0|0|O0|O]O|O|0|[|O0]0]0|0|0|0|0|0|.

O] |

Ol

O[O]0]O|O|O|O|0]0]|O|O|O0]0O]O|O|O|0|0]O]O|0|0|O0]O]O|O]0|0|0|O0|O]O|0|0||0|0]0|0|0|0|0]0

34

For manufacturer's use

35

Front panel lock setup

Ol

Ol |

Ol

Ol |

4-61

36

For manufacturer's use

37

Modbus connection setting

38

Modbus communication setting

39

Modbus response waiting time

40

Modbus communication timeout time

O|0]0|0] |
O|0|0|O] |
O|0|0|0] |
O|0|0|0] |

41

For manufacturer use

4-62

42

Modbus broadcast setting

©)

45

Quadrant projection positive direction
compensation value

46

Quadrant projection negative direction
compensation value

47

Quadrant projection compensation delay time

48

Quadrant projection compensation filter setting L

49

Quadrant projection compensation filter setting H

O|0]0] O | O |O]]

O|0|0| O | O O]

4-63

50

For manufacturer's use

51

For manufacturer's use

52

For manufacturer's use

53

For manufacturer's use

54

For manufacturer's use

55

For manufacturer's use

4-64

4-4

Class| No.

Title

Related Control Mode

S

T

F

Detail
page

Slow stop deceleration time setting

Slow stop S-shape acceleration and deceleration setting

Modbus mirror register setting 1

Modbus mirror register setting 2

Modbus mirror register setting 3

4-64

Modbus mirror register setting 4

Modbus mirror register setting 5

Modbus mirror register setting 6

Modbus mirror register setting 7

Modbus mirror register setting 8

Deterioration diagnosis convergence judgment time

Deterioration diagnosis inertia ratio upper limit

Deterioration diagnosis inertia ratio lower limit

Deterioration diagnosis unbalanced load upper limit

Deterioration diagnosis unbalanced load lower limit

4-65

Deterioration diagnosis dynamic friction upper limit

Deterioration diagnosis dynamic friction lower limit

Deterioration diagnosis viscous friction upper limit

Bumas buroueyuz [g sse|]

Deterioration diagnosis viscous friction lower limit

Deterioration diagnosis velocity setting

Deterioration diagnosis torque average time

Deterioration diagnosis torque upper limit

Deterioration diagnosis torque lower limit

4-66

Modbus mirror register setting 9

Modbus mirror register setting 10

Modbus mirror register setting 11

Modbus mirror register setting 12

Modbus mirror register setting 13

Modbus mirror register setting 14

Modbus mirror register setting 15

Modbus mirror register setting 16

O|O|O]O|O|0O|O]O|O|O|O]O|O|0|O|0|O|0|0|0|0|0|0|0|0|0|0|0|0O]]

4-67

Analog torque feed forward gain setting

O |O0]O|O]0O|0]O|0]0|0]0O|0]0|0]0O|0|0|0]0|O0|0|0]0|0|0|0|0|0|0|O]|

O |0]O|O]O|0]O|O]O|0]O|O]0|0]|0O|O|0|0]0O|O|0|0]0|O|0|0|0|0|0|O]|

Speed deviation excess setting

JOG trial run command speed

O
O

Position 3rd gain valid time

Position 3rd gain scaling factor

4-68

Torque command additional value

©)

Positive direction | torque

compensation
value

Negative direction

Function expansion setup

4-69

Current response setup

2nd Inertia ratio

Emergency stop time at alarm

2nd over-speed level setup

O[O]O|O|0| O O |O|O|0|0[O|0] |O|O|0|0|O]O[O]0|0|0|O|O]0|0|0|0|O|O|0|0|0|0]0|0|0|0|0|0]0]0|0|m

O|0]0|0|0
O|0]0|0|0O

O|0|O|0|0O| O | O |O|0|0|0] |

For manufacturer's use

Front panel parameter writing selection

Power-up wait time

OO0
OO0
OO0

4-70

Encoder Z phase setup

Z-phase setup of external scale

Bumas |epads [g sse|]

Serial absolute external scale
Z phase setup

4-71

A, B phase external scale pulse
output method selection

O | O |O]0|0|0O

Disturbance torque compensating

Disturbance observer filter

Warning latch time

0]0|0
O

Special function selection

O|0|0 |0

4-72

For manufacturer use

Real-time auto tuning estimation speed

4-73

Real-time auto tuning custom setting

OO0
OO0

4-74

Manufacturer use

Hybrid vibration suppression gain

Hybrid vibration suppression filter

0|0

4-76




1. Details of parameter
List of Parameters
Parametr No. Title Related Control Mode | petail Parametr No. s Related Control Mode | petail
Class| No. P|S|T|F Ppage Class| No. P|S|T|F |page
Dynamic brake operation input O|0|0]0 476 For manufacturer's use R D R
Oscillation detection threshold value |O|O|O|O For manufacturer's use Y ) D
Warning mask setting OO0 _ For manufacturer's use —| ===
Manufacturer use — === g For manufacturer's use —|— -]
1st damping depth O|—|—|0|4-77 2 For manufacturer's use — ===
Two-stage torque filter time constant |O|O|O|O I For manufacturer's use — ===
" . o 4-84
Two-stage torque filter damping term |O|O|O| O 2 For manufacturer's use ===
Function expansion setting olojolo % For manufacturer's use ==
Adjustment filter O|O|—|—|478 2 For manufacturer's use — ===
Command response filter/adjustment filter damping term setting| O | — | —| — - For manufacturer's use — ===
Viscous friction compensation gain Ol10|—10 For manufacturer's use — ===
Immediate stop completion waittime |O|O|O|O For manufacturer's use — ===
Manufacturer use il e el For manufacturer's use —| ===
Manufacturer use S S N For manufacturer's use —| ===
Manufacturgr use - R R e — S For manufacturer's use JEN R
) Torgue saturation error protection detegnon time| O | O |—]0O § For manufacturer's use Y D
? Serial absolute external scale Z phase shift amount| O | O | O | O | 4-80 ® "
; 2nd damping depth ol—I—lo - For manufacturerls use — ===
® 1st resonance frequency O|l—|—]— 2 For manufacturer's use ————4-85
? . - 5 For manufacturer's use —| ===
% 1st respnance damping ratio O|—|—|— g For manufacturer's use T
) 18: an:!-resonance :equgncy : 8 — == 8 For manufacturer's use — ===
= nti-resonan mping rati —|—|— e :
a 1; ?espoissz fe:eZEe:cyp . O|—|—|—]481 6 For manufacturer's use —
For manufacturer's use —|——|—
2nd resonance frequency _ Ol=|=1— For manufacturer's use —[=]=]—=
2nd resonance damping ratio O|—|—|—
2nd anti-resonance frequency O|—|—|— For manufacturer's use — ===
2nd antiresonance damping ratio O|—|—|— For manufacturer's use — ===
2nd response frequency O|—|—|— For manufacturer's use — ===
3rd damping filter depth O|—|—1]0 For manufacturer's use — ===
4th damping filter depth O|—|—|0 For manufacturer's use —|—|—|—
Load estimation filter O|O0|—|— 182 For manufacturer's use —|—|—|—
Torque compensating frequency 1 O|0|—|— For manufacturer's use — ==
Torque compensating frequency 2 O|0|—|— For manufacturer's use —|———
Number of load estimation O|0|—|— For manufacturer's use —|—|—|—
For manufacturer use O|0|0]0O For manufacturer's use —|—|—|—
Absolute multi-rotation data upper limit|O|O |O | O For manufacturer's use — ===
Function expansion setting 3 O|0]0]|0|4-83 _ For manufacturer's use —|—|—|—
Function expansion setting 4 0|0|0]O 2] For manufacturer's use —|—|—|—
For manufacturer's use N Y U A For manufacturer:s use il el
For manufacturer's use N R P ; 'Izor manu:ac:urerls use il el el
For manufacturer's use N R P 5 For manufacturerls use ===l 485
For manufacturer's use —|—|—|— § For manufacturor's Use — 1
For manufacturer's use —|—|—|— = -
For manufacturer's use S 3 For manufacturerls use — ===
For manufacturer's use S For manufacturerls use — ===
For manufacturer's use I For manufacturer's use — ===
For manufacturer's use T For manufacturer:s use —|— ==
For manufacturer's use S For manufacturerls use —|—|—|—
For manufacturer's use N For manufacturerls use —|—|—|—
For manufacturer's use N For manufacturerls use —|—|—|—
Main power turn-off warning detection time |O| O |O| O 484 Eg: 2::3::2:3:2;: 322 : : : :
For manufacturer's use —|— == :
For manufacturer's use S For manufacturerls use — ===
For manufacturer's use I For manufacturerls use — ===
For manufacturer's use N For manufacturerls use — ===
Special function enhancement setting 10| 0|0 | O For manufacturer's use el el
For manufacturer's use —|—]—]— g For manufacturer's use —|=|=|-
For manufacturer's use — === a For manufacturer's use — ===
For manufacturer's use — === a For manufacturer's use el e e
For manufacturer's use — === § For manufacturer's use — === 45
For manufacturer's use e s For manufacturer's use —|—|——
For manufacturer's use — === 2 For manufacturer's use —|—|—|—
For manufacturer's use —|—|—|— g For manufacturer's use —|—|—|—
For manufacturer's use —|—|—|— ﬁ For manufacturer's use —|—|——
For manufacturer's use —|—|—|—
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1. Details of parameter

Setup [Class 0] Basic setting
Default: [ ]
. ] o Range Unit Default | fRelated
I Pr0.00 Rotational direction setup 0o 1 — ] P\S T\F

Setup the relationship between the direction of command and direction of motor rotation.
0: Motor turns CW in response to positive direction command (CW when viewed from load

side shaft end)

1: Motor turns CCW in response to positive direction command (CCW when viewed from load

side shaft end)

Positive direction

(CCW)

Default (CW)
Setup . - Motor rotational Positive direction | Negative direction
value CETITEE] ClREn direction drive inhibit input | drive inhibit input
0 Positive direction CwW Valid —
Negative direction CCwW — Valid
[] Positive direction ccw Valid —
Negative direction Ccw — Valid
Range Unit Default peli
Pr0.01 * | Control mode setu €oftro, mode
I P 0t06 — 0 P/S|T|F

You can set up the control mode to be used.
Standard type and Communication type setting range is 0,1,3.

Setup Content *1)
value 1st mode 2st mode

[0] Position —

1 Velocity —

2 Torque —

3" Position Velocity

4 Position Torque

5 Velocity Torque

6 Full-closed —

Two-degree-of-freedom control can
be selected with Pr6.47.
For details, refer to Pr6.47 (P.4-64).

C-MODE open I

When you set up the combination mode of 3,
4 or 5, you can select either the 1st or the 2nd
with control mode switching input (C-MODE).

When C-MODE is open, the 1st mode will be
selected.

When C-MODE is shorted, the 2nd mode will
be selected.

Don't enter commands 10 ms before/after

switching.
l open

close

1st —>|<— 2nd —>i<—1st

10 ms or longer 10 ms or longer

The waveform above shows when logical
setting of C-MODE input is a-contact. When
b-contact is used, open and short is reversed.

« A parameter is designated as follows: Class _"9-90_parameter No.

¢ For parameters which No. have a suffix of “ * ”’, changed contents will be validated
when you turn on the control power.

Related page -- « P.3-32... “Inputs and outputs on connector X4”



1. Details of parameter

[Class 0] Basic setting

Default: [ ]

Range Unit Default SR

Pr0.02 Real-time auto-gain tuning setu contro) mode

I 9 g setup 0to 6 — 1 P/S|T|F

You can set up the action mode of the real-time auto-gain tuning.

compensation "

‘S,gﬂ':g Mode Varying degree of load inertia in motion
0 Invalid Real-time auto-gain tuning function is disabled.
Basic mode. Do not use unbalanced load, friction compensation or
[1] Standard ; _
gain switching.
Main application is positioning. It is recommended to use this mode
2 Positioning ™ on equipment without unbalanced horizontal axis, ball screw driving
equipment with low friction, etc.
With additional features to the positioning mode - use this mode to
3 Vertical axis ™ positively and effectively compensate for unbalanced load to the
vertical axis or minimize variations in setting time.
Friction With additional features to the vertical axis mode - use this mode to
4 positively and effectively reduce positioning setting time when the belt

driving axis has high friction.

Load characteristic
measurement

Estimate the load characteristics without changing current parameter
setting. This mode requires use of the setup support software.

Customize ™

Functions of real-time auto-gain tuning can be customized to meet the
requirements of the specific application by combining desired functions
according to the Pr6.32 “Real-time auto-gain tuning custom setting”.

*
*2
*3

*4

Velocity and torque controls are the same as in the standard mode.

Torque control is the same as in the standard mode.

Velocity control is the same as in the vertical axis mode. Torque control is the same as
in the standard mode.

Certain function(s) is not available in a specific control mode. Refer to description in
Pr6.32.

Two-degree-of-freedom control mode: standard type

For Two-degree-of-freedom control mode, refer to Pr6.47 (P.4-64).
Set up the action mode of the real-time auto-gain tuning.

‘slgﬂ‘:g Mode Varying degree of load inertia in motion
0 Invalid Real-time auto-gain tuning function is disabled.
Stability-first mode. Do not use unbalanced load compensation, friction
[1] Standard . . I
compensation or gain switching
o Quick response | Positioning-first mode. Use this mode for equipment with horizontal
mode 1 axis, low friction ball screw driving and without unbalanced load.
. In addition to the features provided with the Quick response mode 1,
Quick response . . .
3 use this mode to compensate unbalanced load, to apply third gain to
mode 2 S N N
reduce variation in positioning settling time.
. In addition to the features provided with the Quick response mode 2,
Quick response . e . :
4 - use this mode to shorten positioning settling time when the load has
mode 3 : -
high friction.
... | Estimate load characteristics without changing basic gain setting
Load characteristic L . . .
5 or friction compensation setting with the help of the setup support
measurement
software.
6 Fit gain mode ;Ii'togt;?n used for fine adjustment of rigidity setting after completion of

*1 Velocity control is the same as in the quick response mode 2. Value of parameters, Pr6.08
_ Forward torque compensation value, Pr6.09 Backward torque compensation value and
(continued) Pr6.50 Viscous friction compensation gain will be updated but not reflected on operation.
Note * A parameter is designated as follows: Class _Pr0.00 parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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l 1. Details of parameter

[Class 0] Basic setting

Default: [ ]

Two-degree-of-freedom control mode: synchronous type

For Two-degree-of-freedom control mode, refer to Pr6.47 (P.4-64).
Set up the action mode of the real-time auto-gain tuning.

‘8’2}32 Mode Varying degree of load inertia in motion
0 Invalid Real-time auto-gain tuning function is disabled.

Synchronous control mode.

Do not use this mode for unbalanced load or friction compensate. Use
this mode first when maintaining command response filter, then switch
to another mode as necessary.

Synchronous With dynamic friction compensation/viscous friction compensation in
2 friction addition to those of synchronous mode. Use this mode when the load
compensation has a large friction.

Use this mode when modifying gain filter setting according to stiffness
table without making inertia ratio assumption, unbalanced load
3 Stiffness setting | compensation or friction compensation. When handling a load with
larger inertia variations, first estimate inertia in an appropriate mode,
e.g. sync mode, and then switch to this mode.

[1] Synchronous

Load Use this mode when applying only inertia ratio, dynamic friction
4 characteristics | compensation and viscous friction compensation among load
update characteristics while holding gain filter setting.
... | Estimate load characteristics without changing basic gain setting
Load characteristic . : ; .
5 or friction compensation setting with the help of the setup support

measurement
software.

Load fluctuation | Use this mode when you wish to make robust adjustments for

6 response mode | fluctuating loads.
: Related
Pro.03 | Selection of machine stiffness Range Unit Default |control moge
) at real-time auto-gain tuning 0to 31 — éggffmzﬁ PISITIF

You can set up the response while the real-time auto-gain tuning is valid.

low «— machine stiffness — high

low « servo gain  — high
0,1------- 11]--18------------ 30, 31

low «+ response — high

Higher the setup value, higher the velocity response and servo stiffness will be obtained.
However, when increasing the value, check the resulting operation to avoid oscillation or
vibration.

Control gain is updated while the motor is stopped. If the motor cannot be stopped due to
excessively low gain or continuous application of one-way direction command, any change
made to Pr0.03 “Selection of machine stiffness at real-time auto-gain tuning” is not used
for update. If the changed stiffness setting is made valid after the motor stopped, abnormal
sound or oscillation will be generated. To prevent this problem, stop the motor after changing
the stiffness setting and check that the changed setting is enabled.

« A parameter is designated as follows: Class P"2-90_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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I 1. Details of parameter

[Class 0] Basic setting

Default: [ ]

Range Unit Default SR

Pr0.04 Inertia ratio control mode

I 0 to 10000 % 250* |P|S|T|F

Set 1st inertia ratio.
You can set up the ratio of the load inertia against the rotor (of the motor) inertia.

| Pr0.04 = (load inertial rotor inertia) x 100 [%] |

The inertia ratio will be estimated at all time while the real-time auto-gain tuning is valid, and
its result will be saved to EEPROM every 30 min.

If the inertia ratio is correctly set, the setup unit of Pr1.01 and Pr1.06 becomes (Hz). When
the inertia ratio of Pr0.04 is larger than the actual, the setup unit of the velocity loop gain
becomes larger, and when the inertia ratio of Pr0.04 is smaller than the actual, the setup unit
of the velocity loop gain becomes smaller.

I Pr0.05 *

Related
control mode

Oto2 — 0 P F

Range Unit Default

Selection of command pulse input

A6 according to pulse specifications,you can choose any one of the most appropriate
interface from the two interfaces.

When using open collerctor I/F,Pr0.05=2 that is recommended.

For command pulse input ,you can select either the photocoupler input or the exclusive input
for line driver as the command pulse input.

Setup value Content PIN NO. Signal name
Photo.coupltler input No.1 OPC1
Both line driver and open collector No.3 PULS1
[0] - Line driver No.4 PULS2
(Permissible max frequency inputs:500 kpps) No.2 OPC2
- Open collector m°-5 g:gm;
(Permissible max. input frequency:200 kpps) 0.6
Exclusive input for line driver mo-j‘g ggtgﬂ;
. . 0.
1 Line driver No.46 SIGNH1
(Permissible max. input frequency:8 Mpps) No.47 SIGNH2
No.1 OPC1
Photocoupler inputs No.3 PULS1
No.4 PULS2
2 * Open collector No.2 OPC2
(Permissible max. input frequency:200 kpps) No.5 SIGN1
No.6 SIGN2

Pelese refer to P.3-37 and P.3-38.




1. Details of parameter

[Class 0] Basic setting

Default: [ ]

Ranae Unit Default Related
Pr0.06 * | Command pulse rotational direction setup ? NREE
Oto1 — 0 Pl IF
. ] Range Unit Default corﬁfcl)atrﬁgde
Pr0.07 * | Command pulse input mode setup 0105 ] P | |F

You can set up the rotational direction against the command pulse input, and the command
pulse input format.

The table below shows combinations of Pr0.06 Command pulse rotational direction setup and Pr0.07
Command pulse input mode setup.

Pulses are counted at edges indicated by the arrows as shown in the table.
e Input format command pulse

Pr0.06 setup value

Pr0.07 setup value

Command pulse | | [Command pulse Command Signal Positive direction Negative direction
_ rotational input mode pulse format title command command
direction setup setup
o 1 t1 1 t1
S0’ phase apese [ | [HH L
0or2 difference PULS R il
2-phase pulse SIGN B-phase[— | =+
ot 1t
(A + B-phase) .
B-phase advances to A by 90°.| B-phase delays from A by 90
Positi\I/e direction 13
pulse train PULS Rw
[0] [1] + | e
Negative direction| SIGN
pulse train 2 ©
ulse train
3 p + PULS 4 15 §t4 t5
Signal SIGN = “ : L —
t6 16 [ 6 6
90" phase s | FTRITL
0or2 difference PULS Rl I
2-phase pulse SIGN B-phass—~ | -
(A + B-phase) 0o . .
B-phase delays from A by 90°. | B-phase advances to A by 90
Positive direction I
] ] pulstitraln PULS -
Negative direction| SIGN =1
pulse train ©2 2
ulse train
3 P + PULS 415 : ‘4 15 :
Signal SIGN = L . e —
t6 16 | 6 t6

¢ Permissible max. input frequency, and min. necessary time width of command pulse input signal.

. Permissible max. Min. necessary time width (ps)
Input I/F of PULS/SIGN signal input frequency o . - v . o
PULSH1,2 | A,B-phase input,afer multiplied by 4 8 Mpps 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125
SIGNH1.2 | A B-phase input except 4 Mpps 0.25 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125
PULS1,2 |Line driver interface 500 kpps 2 1 1 1 1 1
SIGN1,2 | Open collector interface 200 kpps 5 25 25 2.5 25 25

Make the rising/falling time of the command pulse input signal to 0.1 ps or smaller.
When parameter Pr0.07=0 or 2,if parameter Pr0.08=10000,2 phase pulse input 2500 pulse per one motor revolution.

When parameter Pr0.07=1 or 3,if parameter Pr0.08=10000,because of the rotation of a single pulse,so input 10000
pulse per one motor revolution.

* A parameter is designated as follows: Class

4-10

ﬂgQ& Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”




1. Details of parameter

[Class 0] Basic setting

Default: [ ]
i Related

Pr0.08 * Comma_nd pulse counts per one motor Range Unit Default | meated
revolution 0to 8388608 | pulse 10000 |P| | |

Set the command pulses that causes single turn of the motor shaft.
When this setting is 0, Pr0.09 1st numerator of electronic gear and Pr0.10 Denominator of
electronic gear become valid.

Pr0.09

1st numerator of electronic gear

Range

Unit

Default

Related
control mode

0 to 2%°

— 0

P | |F

Set the numerator of division/multiplication operation made according to the command pulse

input.

This setup is enabled when Pr0.08 command pulse counts per one motor revolution = 0.

I Pr0.10

Denominator of electronic gear

Range

Unit

Default

Related
control mode

1to 2%

— 10000 |[P| | |F

Set the Denominator of division/multiplication operation made according to the command

pulse input.

This setup is enabled when Pr0.08 command pulse counts per one motor revolution = 0.

<Interrelationship between Pr0.08, Pr0.09 and Pr0.10 during Position control>

Pr0.08 Pr0.09 Pr0.10 Command division/multiplication operation
Command Positional
pulse input | Encoder resolution | command

> .
1 to 8388608 N t_ff t N t—ff t [Pr0.08 setup value]
(Not effect) (Not effect) * Regardless of setup of Pr0.09 and Pr0.10, this
operation is processed according to setup value of
Pr0.08.
Command Positional
pulse input | Encoder resolution | command
> —_—
0 0 to 1073741824 [Pr0.10 setup value]

* When both Pr0.08 and Pr0.09 are set to 0, this
operation is processed according to setup value of

1to 1073741824

1 to 1073741824

Pr0.10.
Command Positional
pulse input [Pr0.09 setting] command
> —.

[Pr0.10 setting]

* When setup value of Pr0.08 is 0, and Pr0.09=0,
this operation is processed according to setup
value of Pr0.09 and Pr0.10.

Related page -<¥|  P.4-90... “Setup of Motor Rotational Speed and Input Pulse Frequency”

* P.6-7, P.6-8... “Protective function (Detail of error code)”




1. Details of parameter

[Class 0] Basic setting

H Pr0.08 = 0. Pr0.09=0
Position command of division and multiplication (F)is setting Pr0.10.Pr0.09 such asencoder resolution (223) .
F = fxPr0.09/Pr0.10 = 223 (8388608)
F : Position command (Internal command pulse counts per one motor revolution)
f : command pulse counts per one motor revolution (pulse counts per one motor revolution by customer)

Setting example

Default: [ ]

Encoder resolution

223(8388608)

The input pulse counts per one motor revolution( f ) is 5000

Pr0.09 |8388608

Pr0.10|5000

<Interrelationship between Pr0.08, Pr0.09 and Pr0.10 during full closed control>

1to 1073741824

1 to 1073741824

Pr0.08 Pr0.09 Pr0.10 Command division/multiplication operation
Command Positional
pulse inpu[ 1 commang
1
0 1 to 1073741824
* If Pr0.09 is 0 during full closed controlling, the
process as shown above is performed with both
) numerator and denominator set to 1.
(Invalid) "
Command Positional
pulse input. [Pr0.09 setting] command

[Pr0.10 setting]

* When setup value of Pr0.090, this operation is
processed according to setup value of Pr0.09 and

Pr0.10.

The desired setting can be determined by selecting value of numerator and denominator of

electronic gear. However, an excessively high division or multiplication ratio cannot guarantee
the operation. The ratio should be in a range between 1/1000 and 1000.
Excessively high multiplication ratio will cause Err27.2 (command pulse multiplication error
protection) due to varying command pulse input or noises, even if the other settings are within
the specified range.
During full closed controlling, do not change command division and multiplication ratio.
Otherwise, Err25.0 (Hybrid over deviation alarm) will be generated.

Pr0.11 *

Output pulse counts
per one motor revolution

Range Unit Default |, eated
0102097152 | Prr 2500 |P|/S|T|F

You can set up the output pulse counts per one motor revolution for each OA and OB .

For details of setup, refer to description in Pr5.03.

* A parameter is designated as follows: Class

Pr0.00

_ o=5 Parameter No.

¢ For parameters which No. have a suffix of “ * ”’, changed contents will be validated
when you turn on the control power.

Related page --3-

¢ P.6-7, P.6-8... “Protective function (Detail of error code)”

* P.4-90... “Setup of Motor Rotational Speed and Input Pulse Frequency”




1. Details of parameter

[Class 0] Basic setting

Default: [ ]

Range Unit Default SR

Pr5.03 * | Denominator of pulse output division OO moce

I P P 0108388608 | — 0 P/S|T|F

For an application where the number of output pulses per one motor revolution is not an
integer, set this parameter to a value other than 0; and the dividing ratio can be set by using

Pr0.11 as the numerator and Pr5.03 as the denominator.

Output pulse counts per one revolution

= (Pr0.11 setup value / Pr5.03 setup value) x Encoder resolution x %

<Combination of Pr0.11 Output pulse counts per one motor revolution and Pr5.03

Denominator of pulse output division>

Pro.11 Pr5.03

Pulse reproducing process

Encoder
feedback pulse

When the output source is encoder

Output pulse

_ | [Pr0.11 setup value]x4

[pulse]

[pulse] g

Pr0.11 setup value.
[0]

resolution.

External scale pulse
[pulse]

>

Encoder resolution

>

* When Pr5.03 = 0, the above process is made according to
The number of pulses of reproduced pulse output OA and
OB are the number of pulses set in Pr0.11. The resolution of
pulse output per one revolution is equal to or less the encoder

When the output source is external scale

Output pulse

[pulse]

* Division ratio is 1:1.

Encoder feedback pulse

Output pulse

1 to 2097152

1 to 8388608

or external scale pulse
[pulse] -

[pulse]

[Pr0.11 setup value]

[Pr5.083 setup value]

* If Pr5.03 is not equal to 0, then the above process is performed
based on setup value of Pr0.11 and Pr5.03.

When the output source is encoder

The number of reproduced pulses (OA, OB) per one motor
revolution is not an integer.

Note that when the number of pulses per one motor revolution
is not an integer, Z-phase output is not synchronized with that
of A-phase, reducing pulse width. The pulse output resolution
per one revolution cannot become higher than the encoder
resolution.

When output source is external scale
Setting:
numerator (Pr0.11 setting) = denominator (Pr.5.03 setting).
No multiplication
per one revolution cannot become higher than the external scale
resolution.
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l 1. Details of parameter

[Class 0] Basic setting

Default: [ ]

Range Unit Default RElEd)

.12 * | Reversal of pulse output logic gontro, mode
IPr012 P putiog 0to3 — 0 P/S|T|F

You can set up the B-phase logic and the output source of the pulse output. With this
parameter, you can reverse the phase relation between the A-phase pulse and the B-phase
pulse by reversing the B-phase logic. Encoder or external scale can be selected as the output
source for full-closed control. The encoder is selected as the source if not for full-closed control.
<Reversal of pulse output logic>

Pro.12 B-phase | Output CCW direction CW direction
) logic source rotation rotation

[0] Encoder | A-phase A-phase
Non-
reversal | External
2 ol JBepnase [ [ [ || |eprase | [ | ][
1 Encoder | A-phase A-phase

Reversal

3 External B-phase_\_,_\_,_\_ B-phase

scale

Setup value 2 and 3 are valid only for full-closed control. Setting must be 0 or 1 if not for full-
closed control.
The selection of the output source of Z-phase is held concurrently.

Setup value 0 and 1 are Z-phase output of encoder.

Setup value 2 and 3 are Z-phase output of external scale.

Related

Range Unit Default d
Pr0.1 1st torque limit conol mode
0.13 q 0 to 500 % 500 |P|S|T|F
You can set up the limit value of the motor output torque.

For details of torque limit value, refer to P.2-84.
Range Unit Default Rtelatedd
Pr0.14 Position deviation excess setu coftro, mode
I 0 P 0to 1073741824 Command | 100000 |P| | |F

* Set excess range of positional deviation by the command unit (default).

* Setup unit can be changed to encoder unit through Pr5.20 (position setup unit selection).
If the unit is changed, set up with the encoder pulse counts at the position control and with
the external scale pulse counts at the full-closed control.

* Err24.0 (Error detection of position deviation excess) becomes invalid when you set up this to 0.

For description of “command unit” and “encoder unit”, refer to P.4-58 “Pr5.20”.

Range Unit Default corﬁ%atrﬁgde

Oto2 — 1 P/S|T|F

Absolute encoder setup

You can set up the using method of 23-bit absolute encoder.

Setup value Function
0 Used as absolute system .
[1] Used as incremental system .
2 Used as absolute system (absolute mode), but multirotation counter over is ignored.
3 Used as a single-turn absolute mode.
4 Used as an absolute. system(absolute r_node);howe_ver,any value can be set for the
upper limit of the multi-turn counter.(continuous rotating absolute encoder mode)




1. Details of parameter

[Class 0] Basic setting

Default: [
Range Unit Default [, felated
Pr0.16 * | External regenerative resistor setup A B-frame:
0to3 — Bfame: 3 |p g T|F
C,D,E,F-frame: 0

With this parameter, you can select either to use the built-in regenerative resistor of the
driver, or to separate this built-in regenerative resistor and externally install the regenerative
resistor (between P and B of Connector XB in case of A to D-frame, between P and B of
Connector XC in case of E-frame, between P and B of terminal block in case of F-frame).

A, B-frame driver is not provided with built-in resister.

Regenerative
resistor
to be used

Setup value Function

Regenerative processing circuit will be activated and
regenerative resistor overload protection will be triggered
according to the built-in resistor (approx. 1 % duty).

[0]

(C to F-frame) Built-in resistor

The driver trips due to regenerative overload protection
External . . L .
1 resistor (Err18.0), when regenerative processing circuit is activated and
its active ratio exceeds 10 %.

5 External Regenerative processing circuit is activated, but no regenerative
resistor over-load protection is triggered.

Both regenerative processing circuit and regenerative protection

(A, B[-:f,,r]ame) No resistor | are not activated, and built-in capacitor handles all regenerative

power.

Install an external protection such as thermal fuse when you use the external regenerative
resistor.

Otherwise, the regenerative resistor might be heated up abnormally and result in burnout,
regardless of validation or invalidation of regenerative over-load protection.

When you use the built-in regenerative resistor, never to set up other value than 0. Don't
touch the external regenerative resistor.
External regenerative resistor gets very hot, and might cause burning.

I Pr0.17 *

Load factor of external regenerative Range Unit Default | o ofioeoode
resistor selection Oto4 — 0 P \ S|T \ F

When selecting the external regenerative resistor (Pr0.16 = 1, 2), select the computing
method of load factor of regenerative resistor.

Setup value Function

[0]

1to4

Regenerative load factor is 100 % when duty factor of external regenerative resistor
is 10 %.

For manufacturer's use (do not setup)

Pr0.18 *

Related

Range Unit Default  |;ontrol mode

For manufacturer’s use

— o J[]]

Pleses fixed to 0.

* A parameter is designated as follows: Class _Pr0.00 parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated when you

turn on the control power.
* P.2-12... “System Configuration and Wiring” e P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

Setup [Class 1] Gain adjustment
Default: [
Range Unit Default RElEd)
Pr1.00 1st gain of position loop 1 /s |ABCHame:480 c;ntro moFe
0 to 30000 01/s D to F-frame: 320
You can determine the response of the positional control system.
Higher the gain of position loop you set, faster the positioning time you can obtain.
Note that too high setup may cause oscillation.
Range Unit Default | felated
Pr1.01 1st gain of velocity loop AB.C-rame. 270
I 1 to 32767 0.1 Hz D to -frame: 180 P|S|T|F

You can determine the response of the velocity loop.

In order to increase the response of overall servo system by setting high position loop gain,
you need higher setup of this velocity loop gain as well. However, too high setup may cause
oscillation.

When the inertia ratio of Pr0.04 is set correctly, the setup unit of Pr1.01 becomes (Hz).

Pri.02 | 1sttime constant of velocity loop Range Unit - E’_ﬁ;::{';m o e It
integration 1 to 10000 0.1ms |5y Fiame 310/ P[SIT|F
You can set up the integration time constant of velocity loop.
Smaller the setup, faster you can dog-in deviation at stall to 0.
The integration will be maintained by setting to "9999".
The integration effect will be lost by setting to "10000".
I Pr1.03 1st filter of speed detection zatgg: U_mt Defgun csrﬁz;atfg‘:f

You can set up the time constant of the low pass filter (LPF) after the speed detection, in 6
steps.

Higher the setup, larger the time constant you can obtain so that you can decrease the
motor noise, however, response becomes slow. Use with a default value of 0 in normal
operation.

Pr1.04

_ ] Range Unit Default corﬁrecl)atrﬁgde
1st time constant of torque filter AB,C-frame; 84 plsITlE
010 2500 0.01MS |pio Hframe: 126

You can set up the time constant of the 1st delay filter inserted in the torque command
portion. You might expect suppression of oscillation caused by distortion resonance.

¢ To Panasonic MINAS users: A4 and higher series

CAUTION: Parameter settings shown in this manual may differ from those applied to your
product (s).

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page =) < P.3-32... “Inputs and outputs on connector X4”
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I 1. Details of parameter

[Class 1] Gain adjustment

) - Range Unit Default | Related
Pr1.05 2nd gain of position loop AB.C-frame: 480
01030000 | 0.1/ [porpreosllPl | |F
Range Unit Default | Related
Pr1.06 2nd gain of velocity loo Trame:
I 9 y loop 11032767 | 0.1Hz |pBETame2i0p s T/F
; ; Range Unit Default AC G
Pr1.07 2nd time constant of velocity loop 9 control mode
' integration 11010000 | 0.1ms |pBCTME210p g T F
Range Unit Default ey
Pr1.08 | 2nd filter of speed detection PO MoTe
I P 0to5 — 0 PIS|TIF
Range Unit Default Related | L
Pr1.09 2nd time constant of torque filter ABC-fame: 84 corermase
0102500 | 0.01ms [yoryae 2P |S|T|F

Position loop, velocity loop, speed detection filter and torque command filter have their 2
pairs of gain or time constant (1st and 2nd).

Related page --++| For details of switching the 1st and the 2nd gain or the time constant, refer to P.5-34 "Gain
Switching Function" of Adjustment.
The function and the content of each parameter is as same as that of the 1st gain and time
constant.

n Related
Range Unit Default  |control mode

0 to 4000 0.1 % 1000 |P| | |F

Pr1.10 Velocity feed forward gain

Multiply the velocity control command calculated according to the internal positional
command by the ratio of this parameter and add the result to the speed command resulting
from the positional control process.

Range Unit Default el
Pr1.11 Velocity feed forward filter COrFor-moce
I y 0t06400 | 0.01ms 0 Pl | IF

Set the time constant of 1st delay filter which affects the input of velocity feed forward.

<Usage example of velocity feed forward>

The velocity feed forward will become effective as the velocity feed forward gain is gradually
increased with the velocity feed forward filter set at approx. 50 (0.5 ms). The positional
deviation during operation at a constant velocity is reduced as shown in the equation below —
in proportion to the value of velocity feed forward gain.

Positional deviation [unit of command] = command speed [unit of command/s] /
positional loop gain [1 /s] x (100 - velocity feed forward gain [%]) / 100

« A parameter is designated as follows: Class _""%:2%_parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”




l 1. Details of parameter

[Class 1] Gain adjustment

Default: [ ]

Range Unit Default RElEd)

Pr1.12 Torque feed forward gain colyro.moce

I q g 0102000 | 01% 1000 |P[s] |F

* Multiply the torque command calculated according to the velocity control command by the
ratio of this parameter and add the result to the torque command resulting from the velocity
control process.

* Positional deviation at a constant acceleration/deceleration can be minimized close to 0 by
increasing the torque forward gain. This means that positional deviation can be maintained
at near 0 over entire operation range while driving in trapezoidal speed pattern under ideal
condition where disturbance torque is not active.

I Pr1.13

Range Unit Default corﬁf(l)atrﬁgde

Torque feed forward filter

0106400 | 0.01 ms 0 P/s| |F

* Set up the time constant of 1st delay filter which affects the input of torque feed forward.
* The torque feed forward will become effective as the torque feed forward gain is gradually
increased with the torque feed forward filter is set at approx. 50 (0.5 ms).

<Usage example of torque feed forward>

* To use the torque feed forward, correctly set the inertia ratio.

Use the value that was determined at the start of the real time auto tuning, or set the inertia
ratio that can be calculated from the machine specification to Pr0.04 Inertia ratio.

* The torque feed forward will become effective as the torque feed forward gain is gradually
increased with the torque feed forward filter is set at approx. 50 (0.5 ms).

* Positional deviation at a constant acceleration/deceleration can be minimized close to 0 by
increasing the torque forward gain. This means that positional deviation can be maintained
at near 0 over entire operation range while driving in trapezoidal speed pattern under ideal
condition where disturbance torque is not active .

Zero positional deviation is impossible in actual situation because of disturbance torque.
As with the velocity feed forward, large torque feed forward filter time constant decreases
the operating noise but increases positional deviation at acceleration change point.

Range Unit Default Related
I Pr1.14 2nd gain setup 5 tog1 1 CF(:TWSO ?T(::e

Related page --+| For switching condition of the 1st and the 2nd, refer to P.5-31 "Gain Switching Function" of

Arrange this parameter when performing optimum adjustment by using the gain switching
function.

Setup value Gain selection/switching
1st gain is fixed at a value. By using the gain switching input (GAIN), change
the velocity loop operation from Pl to P.

GAIN input photocoupler OFF — Pl operation

0 GAIN input photocoupler ON — P operation
* The above description applies when the logical setting of GAIN input is
a-contact. ON/OFF of photocoupler is reversed when b-contact.
[] Enable gain switching of 1st gain (Pr1.00-Pr1.04) and 2nd gain (Pr1.05-

Pr1.09).

Adjustment.




1. Details of parameter

[Class 1] Gain adjustment

Default: [ ]
Range Unit Default SR
Pr1.15 Mode of position control switchin COTre, mote
I P d 0to 10 — 0 P | |F
Set up the triggering condition of gain switching for position control.
ST SW|tc_h_|ng Gain switching condition
value condition
[0] Fixed to 1st gain | Fixed to the 1st gain (Pr1.00 to Pr1.04).
1 Fixed to 2nd gain | Fixed to the 2nd gain (Pr1.05 to Pr1.09).
With qai * 1st gain when the gain switching input (GAIN) is open.
2 SV\I/itcr?iilg input * 2nd gain when the gain switching input (GAIN) is connected to COM-.
* If no input signal is allocated to the gain switching input (GAIN), the 1st gain is fixed.
* Shift to the 2nd gain when the absolute value of the torque command exceeded (level +
3 Ig:r?;zn dis hysteresis) (%) previously with the 1st gain.
large * Return to the 1st gain when the absolute value of the torque command was kept below (level
- hysteresis) (%) previously during delay time with the 2nd gain.
* Valid for position and full-closed controls.
Speed * Shift to the 2nd gain when the absolute value of the speed command exceeded (level +
5 command is hysteresis) (r/min) previously with the 1st gain.
large * Return to the 1st gain when the absolute value of the speed command was kept below (level
- hysteresis) (r/min) previously during delay time with the 2nd gain.
* Valid for position and full-closed controls.
* Shift to the 2nd gain when the absolute value of the positional deviation exceeded (level +
Position hysteresis) (pulse) previously with the 1st gain.
6 deviation is * Return to the 1st gain when the absolute value of the positional deviation was kept below
large (level - hysteresis) (pulse) previously over delay time with the 2nd gain.
* Unit of level and hysteresis (pulse) is set as the encoder resolution for positional control
and external scale resolution for full-closed control.
= * Valid for position and full-closed controls.
Position * Shift to the 2nd gain when the positional command was not 0 previously with the 1st gain.
7 command . o . .
exists * Return to the 1st gain when the positional command was kept O previously during delay
time with the 2nd gain.
. * Valid for position and full-closed controls.
8 Nc?st;i;?onin * Shift to the 2nd gain when the positioning was not completed previously with the 1st gain.
gompleteg * Return to the 1st gain when the positioning was kept in completed condition previously
during delay time with the 2nd gain.
* Valid for position and full-closed controls.
. » Shift to the 2nd gain when the absolute value of the actual speed exceeded (level +
Actual speed is . . . . .
9 large hysteresis) (r/min) previously with the 1st gain.
* Return to the 1st gain when the absolute value of the actual speed was kept below (level -
hysteresis) (r/min) previously during delay time with the 2nd gain.
N * Valid for position and full-closed controls.
Position * Shift to the 2nd gain when the positional command was not 0 previously with the 1st gain.
command . e .
10 exists + * Return to the 1st gain when the positional command was kept at O during the delay
Actual speed time and the absolute value of actual speed was kept below (level - hysteresis ) (r/min)
previously with the 2nd gain.
Range Unit Default SR
Pr1.16 Delay time of position control switchin COITre, mote
v P 9 " ot10000 | 0.1ms 10 P | |F

For position controlling : When shifting from the 2nd gain to the 1st gain with Pr1.15 Position
control switching mode set at 3, 5, 6, 7, 8, 9 or 10, set up the delay time from trigger
detection to the switching operation.

Pr0.00

* A parameter is designated as follows: Class_""='==_Parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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l 1. Details of parameter

[Class 1] Gain adjustment

Pr1.17

Range Unit Default corﬁfcl)atrﬁgde

Level of position control switching

01020000 |giode T 0 [P | |F

For position controlling: Set up triggering level when Pr1.15 Position control switching mode
is set at 3, 5, 6, 9 or 10.
Unit of setting varies with switching mode.

Set the level equal to or higher than the hysteresis.

I Pr1.18

Range Unit Default co;ﬁf(l)atrﬁgde

Hysteresis at position control switchin
v P 9 01020000 | gaaode: | 0 Pl | |F

For position controlling: Set up triggering hysteresis when Pr1.15 Position control switching
mode is set at 3, 5, 6, 9 or 10.
Unit of setting varies with switching mode.

When level < hysteresis, the hysteresis is internally adjusted so that it is equal to level.

I Pr1.19

Range Unit Default corﬁfcl)atrﬁgde

Position gain switching time

01010000 | 0.1ms 10 Pl | |F

For position controlling: If the difference between Pr1.00 1st gain of position loop and Pr1.05
2nd gain of poison loop is large, the increasing rate of position loop gain can be limited by
this parameter.

The position loop gain will increase over the time set.

<Position gain switching time>

When using position control and full-closed control, gain of position loop rapidly changes,
causing torque change and vibration. By adjusting Pr1.19 Position gain switching time,
increasing rate of the poison loop gain can be decreased and vibration level can be reduced.

Setting of this parameter does not affect the gain switching time when the gain of position
loop is switched to lower level (gain is switched immediately).

Example: 1st (Pr1.00) > 2nd (Pr1.05)

2nd (Pr1.05) -------- rtty .
E E Position gain

1st (Pr1.00) . 1 switching time (ms)
! '(Pr1.19)

Result of :
switching ! !

* A parameter is designated as follows: Class P"9-90_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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I 1. Details of parameter

[Class 1] Gain adjustment

Default: [ ]
] o Range Unit Default corﬁ%atrﬁgde
Pr1.20 Mode of velocity control switching 0105 0 ‘s \

For velocity controlling: Set the condition to trigger gain switching.

Setup value | Switching condition

Gain switching condition

variation is larger.

[0] Fixed to the 1st gain. | Fixed to the 1st gain (Pr1.00 to Pr1.04).
1 Fixed to the 2nd gain. | Fixed to the 2nd gain (Pr1.05 to Pr1.09).
¢ 1st gain when the gain switching input (GAIN) is open.
¢ 2nd gain when the gain switching input (GAIN) is connected to
2 Gain switching input COM-.
* If no input signal is allocated to the gain switching input (GAIN),
the 1st gain is fixed.
* Shift to the 2nd gain when the absolute value of the torque
command exceeded (level + hysteresis) (%) previously with
3 Torque command the 1st gain.

q * Return to the 1st gain when the absolute value of the torque
command was kept below (level - hysteresis) (%) previously
during delay time with the 2nd gain.

* Valid only during velocity control.
* Shift to the 2nd gain when the absolute value of the speed
command variations exceeded (level + hysteresis) (10 r/min/s)
4 Speed command previously with the 1st gain.

¢ Return to the 1st gain when the absolute value of the speed
command variations was kept below (level - hysteresis)
(10 r/min/s) during delay time previously with the 2nd gain.

* The 1st gain is fixed while the velocity control is not applied.

Speed command
is large

* Valid for velocity controls.

¢ Shift to the 2nd gain when the absolute value of the speed
command exceeded (level + hysteresis) (r/min) previously
with the 1st gain.

* Return to the 1st gain when the absolute value of the
speed command was kept below (level - hysteresis) (r/min)
previously during delay time with the 2nd gain.

For the switching level and timing, refer to P.5-32, "Setup of Gain Switching Condition" of Adjustment.

Range Unit Default kol
Pri.21 Delay time of velocity control switching 9 gontrol mode
01010000 | 0.1ms 0 's| |
For velocity controlling: When shifting from the 2nd gain to the 1st gain with Pr1.20 Velocity
control switching mode set at 3, 4 or 5, set the delay time from trigger detection to the
switching operation.
Range Unit Default fitated
Pr1.22 | Level of velocity control switching : Viode- coniro] mode
01020000 | gomode: 0 's| |

For velocity controlling: Set up triggering level when Pr1.20 Velocity control gain switching

mode is set at 3, 4 or 5.

Unit of setting varies with switching mode.
Set the level equal to or higher than the hysteresis.

Pr0.00

* A parameter is designated as follows: Class === Parameter No.
¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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l 1. Details of parameter

[Class 1] Gain adjustment

Default: [ ]
Range Unit Default Related

Pr1.23 Hysteresis at velocity control switching . Mode- NOEE
0 to 20000 dependent 0 ‘ S ‘

For velocity controlling: Set up triggering hysteresis when Pr1.20 Velocity control gain
switching mode is set at 3, 4 or 5.

Unit of setting varies with switching mode.
When level < hysteresis, the hysteresis is internally adjusted so that it is equal to level.

Range Unit Default Fllied
I Pr1.24 | Mode of torque control switching 5 togs 0 C""‘tm ?“’de

For torque controlling: Set the condition to trigger gain switching.

Setup value | Switching condition Gain switching condition
[0] Fixed to the 1st gain. | Fixed to the 1st gain (Pr1.00 to Pr1.04).
1 Fixed to the 2nd gain. | Fixed to the 2nd gain (Pr1.05 to Pr1.09).

* 1st gain when the gain switching input (GAIN) is open.

¢ 2nd gain when the gain switching input (GAIN) is connected to

2 Gain switching input COM-.

* If no input signal is allocated to the gain switching input (GAIN),
the 1st gain is fixed.

* Shift to the 2nd gain when the absolute value of the torque
command exceeded (level + hysteresis) (%) previously with
the 1st gain.

* Return to the 1st gain when the absolute value of the torque
command was kept below (level - hysteresis) (%) previously
during delay time with the 2nd gain.

3 Torque command

Range Unit Default co,?tféat,ﬁgde

01010000 | 0.1ms 0 T

Pr1.25 Delay time of torque control switching

For torque controlling : When shifting from the 2nd gain to the 1st gain with Pr1.24 Torque
control switching mode set at 3, set up the delay time from trigger detection to the switching
operation.

Range Unit Default el
Pr1.26 Level of torque control switching > Mode- BELGE
010 20000 | depondent 0 | 7]

For torque controlling: Set up triggering level when Pr1.24 Torque control gain switching
mode is set at 3.
Unit varies depending on the setup of mode of control switching.

Set the level equal to or higher than the hysteresis.

- Related
Range Unit Default  |control mode

Hysteresis at torque control switching

M -
0 to 20000 depgr?c?ent 0 ‘ T ‘

For torque controlling: Set up triggering hysteresis when Pr1.24 Torque control gain
switching mode is set at 3.
Unit of setting varies with switching mode.

When level < hysteresis, the hysteresis is internally adjusted so that it is equal to level.

From Pr1.28 toPr1.78 are all parameters for manufacturer's use.Please do not change the default parameters.
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1. Details of parameter

Setup [Class 2] Damping control
Default: [ ]
Range Unit Default | Related
. ; ; Basic type:1
Pr2.00 Adaptive filter mode setup 0106 — |commnicaiontpe|P|S| |F
Multifunction typ:0 —

Set up the resonance frequency to be estimated by the adaptive filter and specify the
operation after estimation.

Setup value Content
[0] Adaptive filter: Parameters related to the 3rd and 4th notch filter hold the
invalid current value.
1 Adaptive filter: One adaptive filter is enabled. Parameters related to the 3rd
1 filter is valid notch filter will be updated based on adaptive performance.
L Two adaptive filters are enabled. Parameters related to the ——
Adaptive filter: . . .
2 . . 3rd and 4th notch filters will be updated based on adaptive
2 filters are valid
performance.
Resonance frequency Measure the resor_lance frequency. Result of measurement
3 measurement mode can be checked with PANATERM. Parameters related to the
3rd and 4th notch filter hold the current value.
4 Clear result of Parameters related to the 3rd and 4th notch filter are
adaptation disabled and results of adaptive operation are cleared.
Two adaptive filters are enabled. Parameters related to
High-precision the 3rd and 4th notch filters will be updated based on the —
5 adaptive filter results of adaptive performance. Use of this setup value is
recommended when using 2 adaptive filters.
For manufacturer's PANATERM's fit gain function used internally.
6 use Do not use this setup value in the normal condition.
p Related
1st notch frequency Range Unit Default | ontrol mode
50 to 5000 Hz 5000 |P/S|T|F

Set the center frequency of the 1st notch filter.

The notch filter function will be invalidated by setting up this parameter to "5000".

- Related
Range Unit Default  |control mode

0to 20 — 2 P/S|T|F

1st notch width selection

Set the width of notch at the center frequency of the 1st notch filter.

Higher the setup, larger the notch width you can obtain. Use with default setup in normal B
operation.

5 Related
Range Unit Default  |control mode

00 99 — 0 P/S|T|F

1st notch depth selection

Set the depth of notch at the center frequency of the 1st notch filter.

Higher the setup, shallower the notch depth and smaller the phase delay you can obtain.

Range Unit Default et
2nd notch frequenc control mode
quency 50 to 5000 Hz 5000 |P|S|T|F

Set the center frequency of the 2nd notch filter.

The notch filter function will be invalidated by setting up this parameter to "5000".
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1. Details of parameter

[Class 2] Damping control

Range Unit Default Related
2nd notch width selection g T S
00 20 — 2 PS|T|F

Set the width of notch at the center frequency of the 2nd notch filter.
Higher the setup, larger the notch width you can obtain. Use with default setup in normal operation.

Range Unit Default HEEC)
2nd notch depth selection COFTo moce
P 0to 99 — 0 P/S|T|F

Set the depth of notch at the center frequency of the 2nd notch filter.
Higher the setup, shallower the notch depth and smaller the phase delay you can obtain.

Range Unit Default biciatcel
3rd notch frequenc control mode
quency 50 to 5000 Hz 5000 |P|S|T|F

Notch frequency is automatically set to the 1st resonance frequency estimated by the adaptive filter.
In no resonance point is found, the frequency is set to 5000.

Range Unit Default Related
3rd notch width selection 9 control mode
0to 20 — 2 P ‘ S T‘ E

Set the width of notch at the center frequency of the 3rd notch filter.

Higher the setup, larger the notch width you can obtain. Use with default setup in normal operation.
When the applicable filter function is used, parameter value is automatically set.

Range Unit Default Related
3rd notch depth selection - control mode
0to 99 — 0 P/sS|T|F

Set the depth of notch at the center frequency of the 3rd notch filter.

Higher the setup, shallower the notch depth and smaller the phase delay you can obtain.
When the applicable filter function is used, parameter value is automatically set.

Range Unit Default Related |
4th notch frequenc control mode
quency 50 to 5000 Hz 5000 |P|S|T|F

Notch frequency is automatically set to the 2nd resonance frequency estimated by the adaptive filter.
The notch filter function will be invalidated by setting up this parameter to "5000".

Pr2.11

Range Unit Default Related
4th notch width selection 9 control mode
0to 20 — 2 P ‘ s T‘ F

Set the width of notch at the center frequency of the 4th notch filter.

Higher the setup, larger the notch width you can obtain. Use with default setup in normal operation.
When the applicable filter function is used, parameter value is automatically set.

* A parameter is designated as follows: Class P"9-90_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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I 1. Details of parameter

[Class 2] Damping control

Default: [ ]

Pr2.12 4th notch depth selection Range unit Default_|copig moge
. 1

P 0to 99 — 0 P/S|T|F

Set the depth of notch at the center frequency of the 4th notch filter. I

Higher the setup, shallower the notch depth and smaller the phase delay you can obtain.
When the applicable filter function is used, parameter value is automatically set.

Range Unit Default pelily
Pr2.1 Selection of damping filter switchin CONtrol mode
I 3 ping g 0to6 — 0 P | IF

Among 4 filters select the filters to be used for damping control.
* When setup value is 0: Up to 2 filters can be used simultaneously. ——
* When setup value is 1 or 2: Select the filter with external input(s) (VS-SEL1 and/or VS-SEL2).

‘S’gmg VS-SEL2 VS-SEL1 |1st damping [2nd damping|3rd damping | 4th damping
[0] — — O O
1 — OFF O O
— ON O O
OFF OFF O
5 OFF ON ©)
ON OFF O
ON ON O
* With setup value 3: Select the filter with command direction.
Positi - - - -
3:}32 osﬂ:j?rnegtc::,nnmand 1st damping |2nd damping| 3rd damping | 4th damping
3 Positive direction O O
Negative direction O O

Contents of setup values 4 to 6 will differ with enabled/disabled switching of two degree-of-
freedom control mode.
* Position control (Two degree-of-freedom control mode disabled).
Setup value | VS-SEL1 1st model | 2nd model | 3st model 4st model
4 — O O O
5,6 Same action as set value 0
* Position control (Two degree-of-freedom control mode enabled).

Setup value | VS-SEL1 1st model | 2nd model
4 — O O
5 OFF O A
ON O
Setup value | Position command direction 1st model | 2nd model
Positive direction O
6 —
Negative direction O

¢ full-close control

Setup value | 1st model | 2nd model | 3st model 4st model
4106 O O

* Switching of damping controls will be done on the rising edge of the command whose number of
pulses/0.125 ms has been changed from 0 while the positioning complete signal is being output.
When the damping frequency is increased or disabled, and positioning complete range is large, and
pulses are stored in the filter at that time (the area represented by the value of position command before
filter subtracted by the value of position command after filter and integrated with the time). Note that since
these pulses will be discharged at a higher rate upon switching to return back to the original position, the
motor may run at a speed higher than the command speed for a short time.
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l 1. Details of parameter

[Class 2] Damping control

Default: [ ]
I Pr2.14 | 1st damping frequency 5 T:;%ZO Oﬂ":_tlz Defg‘“” csrﬁfcgatr%g?:
I Pr2.16 | 2nd damping frequency 5 T:;%ZO Oﬂnli_tlz Defg‘“” csrf}%atr%gc::
I Pr2.18 | 3rd damping frequency 5 T:;%ZO Oﬂ":_tlz Defg‘“” csrf}%atr%gc::
I Pr2.20 | 4th damping frequency 5 T:;%ZO Oﬂ":_tlz Defg‘“" csrf}%atrﬁgf

You can set up the 1st to 4th damping frequency of the damping control which suppress
vibration at the load edge.

The driver measures vibration at load edge. Setup unit is 0.1[Hz].

The setup frequency is 1.0 to 300.0[Hz]. Setup of 0 to 9 becomes invalid.

Related page---++ Refer to P.5-37, "Suppression of Machine Resonance" as well before using this parameter.

I Pr2.15 1st damping filter setup 5 T::QSZO 0.L1Jn|i_tlz De‘;"“" csrﬁ%atrﬁgie
I Pr2.17 2nd damping filter setup 5 T::ii)o 0.L1Jn|i—t|z De‘:‘“'t csrf;%atrggc'i:e
I Pr2.19 | 3rd damping filter setup 0 T::i:o 0.L1Jn|i—t|z De‘:‘“'t csrf;%atnigc'i:e
I Pr2.21 4th damping filter setup 5 T::i:o 0.L1Jn|i—t|z De‘:‘“'t csrf;%atnigc'i:e

If torque saturation occurs with damping frequency (1st- 4th) enabled, decrease the setup
value, or if the operation is slow, increase it. Usually set it to 0.

The maximum setup value is internally limited to the corresponding damping frequency or
3000 - damping frequency, whichever is smaller.

Related page -+ | Refer to P.5-41, "Damping control" as well before using this parameter.

* A parameter is designated as follows: Class P"9-90_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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I 1. Details of parameter

[Class 2] Damping control

Default: [ ]

_ ] Range Unit Default corﬁ%atrﬁgde

Pr2.22 Command smoothing filter ABC-frame: 92| F
0 to 10000 0-1MS |1 F-frame: 139

[Position control mode]
» With previous control (Pr6.47 bit0 = 0)

Set the time constant of the 1st delay filter in response to the positional command.

¢ In the two-degree-of-freedom control mode (Pr6.47 bit0 = 1)

Time constant of the command response filter
The maximum value is limited by 2000 (= 200.0 ms).*

[Speed control mode]
¢ With previous control (Pr6.47 bit0 = 0)

This setting is ignored.

¢ In the two-degree-of-freedom control mode (Pr6.47 bit0 = 1)

Time constant of the command response filter
The maximum value is limited by 640 (= 64.0 ms).*

For Two-degree-of-freedom control mode, refer to Pr6.47 (P.4-78).

[Full-closed control mode]
¢ Always set the time constant of the 1st delay filter in response to the positional command.

* The value of the parameter is not limited but the value to be applied to driver is limited. Set

attenuation term in Pr6.49 [Set attenuation term of command filter/adjustment filter].

* When a square wave command for the target speed Vc is applied, set up the time constant

of the 1st delay filter as shown in the figure below.

Speed | Positional command before filter
[r/min] Positional command after filter

Ve }b----

Filter switching
waiting time *2

Positional command smoothing
. filter setup time [ms]
. (Pr2.22 x 0.1 ms)

Vox0.368 1 - -1

Vex0.632 7 b----- --

P gl '+ Time

*1 Actual filter time constant (setup value x 0.1 ms) has the maximum absolute error of 0.4 ms for a time

constant below 100 ms and the maximum relative error of 0.2 % for a time constant 20 ms or more.

*2 Switching of Pr2.22 Positional command smoothing filter is performed on the rising edge of the command

with the number of command pulses/0.125 ms is changed from 0 to a value other than 0 while the
positioning complete is being output.

If the filter time constant is decreased and positioning complete range is increased, and a many number
of plusses are accumulated in the filter (the area equivalent of “value of positional command filter - value
of positional command after filter” integrated over the time), at the time of switching, these pulses are
discharged at a higher rate, causing the motor to return to the previous position - the motor runs at a
speed higher than the command speed for a short time.

*3 Even if Pr2.22 Positional command smoothing filter is changed, it is not applied immediately. If the

switching as described in *2 occurs during this delay time, the change of Pr2.22 will be suspended.

« A parameter is designated as follows: Class _""%:2%_parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated

when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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l 1. Details of parameter

[Class 2] Damping control

Default: [ ]

Pr2.23 | Command FIR filter Range Unit | Default |oniioimode
. 1

0t0 10000 | 0.1 ms 10 Pl | |F

[Position control mode / Full-closed control mode]
* Set up the time constant of FIR filter in response to the command.

[Speed control mode]

* With previous control (Pr6.47 bit0 = 0)
This setting is ignored.

* In the two-degree-of-freedom control mode (Pr6.47 bit0 = 1)
Time constant of the command response filter
The maximum value is limited by 640 (= 64.0 ms).*

For Two-degree-of-freedom control mode, refer to Pr6.47 (P.4-78).

* When a square wave command for the target speed Vc is applied, set up the time constant
of the 1st delay filter as shown in the figure below.

Speed
[r/min]

Ve

Positional command before filter

Positional command after filter

Filter switching
waiting time 2

. Positional command
1 smoothing filter setup
. time [ms]

. (Pr2.23 x 0.1 ms)*“

—— | Time

*1 The actual average travel time (setup value x 0.1 ms) has the maximum absolute error of 0.2 ms for a
time constant below 10 ms and the maximum relative error of 1.6 % for a time constant 10 ms or more.

*2 When changing Pr2.23 Command FIR filter, stop the command pulse and wait until the filter switching
wait time has elapsed. The filter switching wait time is the setup value x 0.1 ms + 0.25 ms when the
setup time is 10 ms, and setup value x 0.1 ms x 1.05 when the setup time is 10 ms or more. If Pr2.23 is
changed while the command pulse is being input, the change is not reflected until the command pulse-
less state has continued for the filter switching wait time.

*3 Even if Pr2.23 Command FIR filter is changed, it is not applied immediately. If the switching as described
in *2 occurs during this delay time, the change of Pr2.23 will be suspended.

* A parameter is designated as follows: Class

4-28

Pero"Q& Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”




I 1. Details of parameter

[Class 2] Damping control

Default: [ ]
Range Unit Default ickatos/s
Pr2.24 | 5th notch frequenc COITTo, mode
quency 50 to 5000 Hz 5000 |P|S|T|F
Set the center frequency of the 5th notch filter.
The notch filter function will be invalidated by setting up this parameter to "5000".
Range Unit Default hlAod
Pr2.25 | 5th notch width selection 9 control mode
00 20 — 2 P/S|TIF

[ ey

Set the width of notch at the center frequency of the 5th notch filter.

Higher the setup, larger the notch width you can obtain. Use with default setup in normal

operation.

Pr2.26

5th notch depth selection

Range Unit Default corﬁ%atrﬁgde
0to 99 - 0 Ps[T]F

ey [

Set the depth of notch at the center frequency of the 5th notch filter.

Higher the setup, shallower the notch depth and smaller the phase delay you can obtain.

To conduct fine tuning of 4th vibration suppression control function.

Range Unit Default el
Pr2.27 1st vibration control width settin contrel mode
g 0 to 1000 — 0 P | IF

To conduct fine tuning of 1st vibration suppression control function.
Range Unit Default cktos
Pr2.2 2nd vibration control width settin COITro, mode
8 g 0 to 1000 — 0 P | IF

To conduct fine tuning of 2nd vibration suppression control function.
Range Unit Default el
Pr2.29 3rd vibration control width settin contrel mode
g 0 to 1000 — 0 P | IF

To conduct fine tuning of 3rd vibration suppression control function.
Range Unit Default acktos
Pr2. 4th vibration control width settin coniro. mode
F 30 g 0 to 1000 - 0 P | IF

* A parameter is designated as follows: Class

ﬂgQ& Parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated

when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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l 1. Details of parameter

[Class 2] Damping control

Default: [ ]
Range Unit Default | fRelated

I Pr2.31 For manufacturer use — — S ‘ ‘
I Pr2.32 | For manufacturer use Raige U_"” Defg”'t contio] mode
I Pr2.33 | For manufacturer use Raige U_"” Defg”'t contio] mode
I Pr2.34 | For manufacturer use Raige U_"” Defg”'t contio] mode
I Pr2.34 | For manufacturer use Raige U_"” Defg”'t contio] mode
I Pr2.36 | For manufacturer use Raige U_"it Defg”'t contioi mode
Pr2.37 | For manufacturer’s use Raige U_"it Defg“'t contio, mode

Pleses fixed to 0.

* A parameter is designated as follows: Class
Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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you turn on the control power.

Pr0.00

_ SZ= Parameter No.
* For parameters which No. have a suffix of “ * ”, changed contents will be validated when




1. Details of parameter

Setup [Class 3] Velocity/ Torque/ Full-closed control
Default: [ ]
Range Unit Default | Related
itahi Basic type:1
Pr3.00 Speed setup, Internal/External switching 0103 . Communlica%,ign yed| |S
Mulifunction typ:0

This driver is equipped with internal speed setup function so that you can control the speed
with contact inputs only.

Setup value Speed setup method
[0] Analog speed command (SPR)
1 Internal speed command 1st to 4th speed (Pr3.04 to Pr3.07)
5 Internal speed command 1st to 3rd speed (Pr3.04 to Pr3.06),
Analog speed command (SPR)
3 Internal speed command 1st to 8th speed (Pr3.04 to Pr3.11)

<Relationship between Pr3.00 Internal/external switching speed setup and the
internal command speed selection 1, 2 and 3, and speed command to be selected>

Internal command speed switching pattern should be so arranged as shown below
that single input signals are selected alternately. If 2 or more input signals are selected
simultaneously, unspecified internal command speed may be advertently selected, whose
setting value and acceleration/deceleration setting will cause unexpected operation.

INTSPD1 open ICOM— : I

INTSPD2 | open |

Speed
command

[r/min]

W_‘_ INTSPD3 | o©pen
! 3rd |
! ond Speed
1st 1st command
' - [r/min]

INTSPD1 | open__[cowm- | I
INTSPD2 | open . ! 1

Example 1) When Pr3.00=1 or 2

Example 2) When Pr3.00=3

I Pr3.01

selection

Speed command rotational direction

Range Unit Default corﬁ%atr?wgde
Oto1 — 0 s| |

Select the Positive/Negative direction specifying method.

Select speed Speed command .
Setup value commang sign P direction Posn(ljci):legtc;(r)nnmand
(1st to 8th speed) (VC-SIGN)
[0] + No effect Positive direction
- No effect Negative direction
1 Sign has no effect. OFF Positive direction
Sign has no effect. ON Negative direction

4-31

Selection 1 of Selection 2 of Selection 3 of .
\S/::b'ep internal command | internal command | internal command Spizlc?gtc:cr)nnmoa:n d
speed (INTSPD1) speed (INTSPD2) speed (INTSPD3)

OFF OFF 1st speed
ON OFF 2nd speed

1 OFF ON No effect 3rd speed —
ON ON 4th speed
OFF OFF 1st speed
ON OFF 2nd speed

2 OFF ON No effect 3rd speed

Analog speed
ON ON comgmaemd
The same as Pr3.00=1 OFF 1st to 4th speed

OFF OFF ON 5th speed

3 ON OFF ON 6th speed
OFF ON ON 7th speed
ON ON ON 8th speed




l 1. Details of parameter

[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
Range Unit Default RElEd)
Pr3.02 Input gain of speed command control mode
I putg P 10102000 | (/min)/V 500 ST

Based on the voltage applied to the analog speed command (SPR), set up the conversion
gain to motor command speed.

*You can set up a "slope" of the relation between the command input voltage and the
motor speed, with Pr3.02.

e Default is set to Pr3.02=500 [r/min],
hence input of 6V becomes 3000 r/min.

1. Do not apply more than +10 V to the speed command input (SPR).

2. When you compose a position loop outside of the driver while you use the
driver in velocity control mode, the setup of Pr3.02 gives larger variance
to the overall servo system.

Pay an extra attention to oscillation caused by larger setup of Pr3.02.

[ Positive direction |

Speed (r/min) /

3000 —»

-10 -6 T |

— 2 4 6 8 10
Command input voltage (V)

Slope at ex-factory i

e ] <2000

| Negative direction |

Range Unit Default albizs
I Pr3.03 Reversal of speed command input 5 tog1 ] °°"‘”S° dee

Specify the polarity of the voltage applied to the analog speed command (SPR).

Setup value Motor rotating direction
0 Non-reversal “+Voltage” — “Positive direction”, “~Voltage” — “Negative direction”
[1] Reversal “+Voltage” — “Negative direction”, “—Voltage” — “Positive direction”

Default of this parameter is 1, and the motor turns to CW with (+) signal, this has
compatibility to existing MINAS series driver.

When you compose the servo drive system with this driver set to velocity control mode
and external positioning unit, the motor might perform an abnormal action if the polarity of
the speed command signal from the unit and the polarity of this parameter setup does not
match.

* A parameter is designated as follows: Class P"9-90_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
Range Unit Default SR
. 1st speed of speed setu Conro.mode
I Pr3.04 P P P ~20000 to 20000|  r/min 0 s| |
Range Unit Default SR
. 2nd speed of speed setu Conro.mode
I Pr3.05 P P P ~20000 to 20000|  r/min 0 s| |
Range Unit Default SR
. 3rd speed of speed setu CONro.mode
I Pr3.06 P P P ~20000 to 20000|  r/min 0 s| |
Range Unit Default R
. 4th speed of speed setu Conro.mode
I Pr3.07 P P P ~20000 to 20000|  r/min 0 s| |
Range Unit Default R
. 5th speed of speed setu Conro.mode
I Pr3.08 P P P ~20000 to 20000|  r/min 0 s| |
Range Unit Default FEEER
. 6th speed of speed setu Conro. mode
I Pr3.09 P P P ~20000 to 20000|  r/min 0 s| |
Range Unit Default FEEER
Pr3.10 | 7th speed of speed setu CONro.Mmode
I P P P ~20000 to 20000|  r/min 0 s| |
Range Unit Default FEEER
Pr3.11 8th speed of speed setu CONro.Mmode
P P P ~20000 to 20000  r/min 0 s| |
Set up internal command speeds, 1st to 8th.
Range Unit Default fislated
Pr3.12 | Acceleration time setup 9 — contro} mode
01010000 | (1000 i) 0 s| |
Range Unit Default fislated
I Pr3.13 | Deceleration time setup s — coniro] mode
01010000 | (1000 min) 0 s| |

Set up acceleration/deceleration processing time in response to the speed command input.
Set the time required for the speed command (stepwise input) to reach 1000 r/min to Pr3.12
Acceleration time setup. Also set the time required for the speed command to reach from
1000 r/min to 0 r/min, to Pr3.13 Deceleration time setup.
Assuming that the target value of the speed command is Vc(r/min), the time required for
acceleration/deceleration can be computed from the formula shown below.

Acceleration time (ms) = Vc/1000 x Pr3.12 x 1 ms

Deceleration time (ms) = Vc/1000 x Pr3.13 x 1 ms

Stepwise input speed command Speed command after

ﬁ?gﬁﬁ acceleration/deceleration
i process
1000 r/min Lo NG -

c A —————p———y

h
'
'
'
'
'
'
'

-

—

:<—>E Time

" Pr3.13x1 ms

Pr3.12x1 ms
When the speed difference between the speed command being selected and the speed
command after acceleration/deceleration indicates the same direction as that of the speed
command applied after acceleration/deceleration, result is “acceleration” and if the reverse
direction, the result is “deceleration”.

* A parameter is designated as follows: Class _Pr0.00 parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.
* P.3-32... “Inputs and outputs on connector X4”
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l 1. Details of parameter

[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
Pr3.14 | Sigmoid acceleration/ deceleration time Range Unit Default |oontio) mode
' setup 0 o 1000 ms 0 s| |

Set S-curve time for acceleration/deceleration process when the speed command is applied.
According to Pr3.12 Acceleration time setup and Pr3.13 Deceleration time setup, set up
sigmoid time with time width centering the inflection point of acceleration/deceleration.

Speed

. ts
i

[r/min]

Target speed (Vc)

ta=Vc/1000 x Pr3.12 x 1 ms

td = Vc/1000 x Pr3.13 x 1 ms

ts=Pr3.14 x 1 ms

* Use with the setup of
ta/2 > ts, td/2 >1ts

process

Speed command after
acceleration/deceleration

b : ! P Time
It L 1
T ' td o
Range Unit Default alkice
Pr3.15 | Speed zero-clamp function selection 9 control mode
0to3 — 0 ST

You can set up the function of the speed zero clamp input.

Setup value

Function of ZEROSPD (Pin-26)

[0] Invalid: Speed zero-clamp input is ignored.

1 is turned ON ™.

Speed command is forced to 0 when the speed zero clamp (ZEROSPD) input signal

Speed command is forced to 0 when the speed zero clamp (ZEROSPD) input signal
is turned ON ™. And when the actual motor speed drops to Pr3.16 Speed zero clamp
2 level or below, the position control is selected and servo lock is activated at this point.
The fundamental operations except for this function (switching to the position control)
are identical to those when setup value is 1.

*1 The default logic is b-contact: the function is enabled while the terminal is open (input signal is

ON). Refer to P.3-39 Control input.

Pr3.16

Speed zero clamp level

Range Unit Default |, qeiated
101020000 | r/min 30 ST

Select the timing at which the position control is activated as the Pr3.15 Speed zero-clamp

function selection is set to 2.
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1. Details of parameter

I [Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
Range Unit Default Flbies

Pr3.17 | Selection of torque command g control mode
Oto2 — 0 T

You can select the input of the torque command and the speed limit.

(A1, 16-bit resolution)

Setup value Torque command input Velocity limit input
[0] Analog input 1™ Parameter value
(A1, 16-bit resolution) (Pr3.25)
1 Analog input 2 Analog input 1
(Al2, 12-bit resolution) (A1, 16-bit resolution)
5 Analog input 1™ Parameter value

(Pr3.21, Pr3.22)

*1  For Pr0.01 Control mode setup = 5 (velocity/torque control), the torqgue command input
is the analog input 2 (Al2, 12-bit resolution).

I Pr3.18

Torque command direction selection

Range Unit Default [, heated
Oto1 — 0 T

Select the direction positive/negative direction of torque command.

Setup value

Designation

[0]

Specify the direction with the sign of torque command.
Example: Torque command input (+) for positive direction, (—) for negative direction

Specify the direction with torque command sign (TC-SIGN).
OFF: Positive direction, ON: Negative direction

I Pr3.19

Input gain of torque command

Range

Unit

Default

Related

control

mode

10 to 100

0.1 V/100 %

30

T

Based on the voltage (V) applied to the analog torque command (TRQR), set up the
conversion gain to torque command (%).

e Unit of the setup value is [0.1 V/100 %]
and set up input voltage necessary to
produce the rated torque.

e Default setup of 30 represents 3 V/100 %.

Default

torque
300[%]

Positive direction

Rated 200 +
torque ]

100 -

~10W\-8 -6 -4 -2

[Negative direction|

2 4 6 810V
command input

voltage (V)

+200

300[%]
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1. Details of parameter

[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
Range Unit Default Pl e
I Pr3.20 | Input reversal of torque command 5 tog1 0 contro ?“’de

Set up the polarity of the voltage applied to the analog torque command (TRQR).

Setup value

Direction of motor output torque

[0]

Non-reversal

“+Voltage” — “Positive direction”, “~Voltage” — “Negative direction”

1

Reversal

“+Voltage” — “Negative direction”, “~Voltage” — “Positive direction”

Range Unit Default HEE)
Pr3.21 Speed limit value 1 control mode
P 0 to 20000 r/min 0 T

Set up the speed limit used for torque controlling.
During the torque controlling, the speed set by the speed limit value cannot be exceeded.
When Pr3.17 = 2, the speed limit is applied upon receiving positive direction command.

Range Unit Default Related
Pr3.22 | Speed limit value 2 9 ! control mode
01020000 | r/min 0 T|

Speed limit value of negative direction command when Pr3.17 = 2.

Speed zero clamp Analog torque .
Pr3.17 Pr3.21 Pr3.22 Pr3.15 (ZEROSPD) command direction Speed limit value
0 No effect Pr3.21 setup value
0 0to 20000 | No effect 1103 OFF No effect Pr3.21 setup value
(o}
ON 0
Positive direction Pr3.21 setup value
0 to 20000 | 0 to 20000 0 No effect - ——
Negative direction | Pr3.22 setup value
2 Positive direction Pr3.21 setup value
0 to 20000 | O to 20000 1t03 OFF - ——
Negative direction | Pr3.22 setup value
0 to 20000 | O to 20000 1103 ON No effect 0

* A parameter is designated as follows: Class

ﬂQQ& Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page - «P.3-32... “Inputs and outputs on connector X4” e« P.6-2 “Protective Function”
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I 1. Details of parameter

[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
I Pr3.23 * | External scale selection zelr;gg U_nit Def;“" C;rﬁga}ig(::e
Select the type of external scale.
‘s,:}::g External scale type Compatible scale Co::);;it(iible
[0] A,B phase output type ™ External scale of A, B phase output type (aftet:)q4u21/| dprzile d)

Serial communication type
(incremental version) !

Magnescale Co., Ltd.
NIDEC Sankyo Corporation
Mitsutoyo Corporation
Magnescale Co., Ltd.

1 to 4 Gpulse/s

Serial communication type

2 (absolute version) " Heidenhein to 4 Gpulse/s
Renishaw PLC
Fagor Automation S.Coop
3to 6 | For manufacturer use — —

*1 Connect the external scale so that it increments the count as the motor shaft turns
positive direction, and decrements as the shaft turns negative direction. If this
connection arrangement is impossible due to installation condition, etc., use the count
reverse function of Pr3.26 Reversal of direction of external scale.

When the setup value is 1 or 2 while the A, B phase output type is connected, Err50.0
External scale wiring error protection occurs, and if the setup value is 0 while the serial
communication type is connected, Err55.0, 1 or 2 A phase, B phase or Z phase wiring error
protection will occur.

Range Unit Default Related
Pr3.24 * | Numerator of external scale division s control mode
0108388608 | — 0 || IF
Set up the numerator of the external scale dividing setup.
When setup value = 0, encoder resolution is used as numerator of the division.
Range Unit Default et
Pr3.25 * | Denominator of external scale division < control mode
1108388608 | — 10000 | | | [F

¢ Check the number of encoder feedback pluses per one motor revolution and the number of
external scale pulses per one motor revolution, and then set up the numerator of external
scale division (Pr3.24) and the denominator of external scale division (Pr3.25) to establish
the expression shown below.
* With Pr3.24 set at 0, the encoder resolution is automatically used as numerator.
Example: When ball screw pitch is 10 mm, scale 0.1 pym/pulse, encoder resolution 23 bits
(8388608 pulses);

Pr3.24 [8388608]
Pr3.25 |[100000

If this ratio is wrong, the difference between the position calculated based on the encoder
pulses and the position calculated based on the external scale pulses becomes large over a
long travel distance and will activate the excess hybrid deviation error protection.

Encoder resolution per one motor revolution [pulse]

External scale resolution per one motor revolution [pulse]
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[Class 3] Velocity/ Torque/ Full-closed control

l 1. Details of parameter

Default: [ ]
Range Unit Default RElEd)
Pr3.26 * | Reversal of direction of external scale COFTo, mote
I 0to3 — 0 P/S|T|F
Reverse the direction of external scale, feedback counter.
Setup value Content
[0] Count value of external scale can be used as it is.
1 Sign (positive/negative) of count value of external scale should be inverted.
2103 For manufacturer use
For setting method of this parameter, refer to P.3-12 Full closed control mode.
Pr3.o7 * | External scale Z phase disconnection Range Unit Default |, eted
’ detection disable Oto1 — 0 \ \F
Enable/disable Z-phase disconnection detection when A, B phase output type external scale is used.
Setup value Content
[0] Valid
1 Invalid

Range Unit Default co,ﬁ%at,ﬁgde

110 134217728 | Command | 16000 ] IF

Pr3.28 * | Hybrid deviation excess setup

You can setup the permissible gap (hybrid deviation) between the present motor position
and the present external scale position.

5 Related
Range Unit Default  |control mode

010100  |Revolution 0 | IF

I Pr3.29 * | Hybrid deviation clear setup

As the motor turns the number of revolutions set by this parameter, the hybrid deviation is
cleared to 0. No clearing is made with setup value 0.

<Hybrid deviation clear feature>

As the motor reaches the number of revolutions set by Pr3.29 Hybrid deviation clear setup,
clear the hybrid deviation to 0. This feature allows the motor to be used in an application
where hybrid deviation accumulate due to slippage, etc.

Hybrid deviation value
(command unit) (absolute value)

Pr3.28
(Hybrid deviation - - - - - === c o oo e
excess setup)

Excess hybrid deviation error

Pr3.29 Pr3.29
(Hybrid deviation clear setup) | (Hybrid deviation clear setup)

No. of motor revolutions [rev]

Note: Revolution in the hybrid deviation clear setup is counted by using encoder feedback pulses.

To use the hybrid deviation clear, be sure to set Pr3.29 Hybrid deviation clear setup to the
appropriate value. If the setup value is too small with respect to the value of Pr3.28 Hybrid
deviation excess setup, abnormal operation due to e.g. external scale connection error
cannot be protected.

Limit sensor should be used to assure safety.
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1. Details of parameter

Setup [Class 4] I/F monitor setting
Default: [ ]
Pra.00* | St | Range Unit Default | Related
r4. input selection 00828282h
0to OOFFFFFFh| — (8553000) |P /S| T|F

Note

Assign functions to SI1 inputs.These parameters are presented in hexadecimals. ™
Hexadecimal presentation is followed by a specific control mode designation.

00-———**h :position/full-closed control
00— - **——h :velocity control
00** - ———h :torque control

Replace * * with the function number.
For the function number see the table below. Logical setup is also a function number.

. Setup value
Title Symbol a-contact b-contact
Invalid - 00h Do not setup.
Positive direction over-travel inhibition input POT 01h 81h
Negative direction over-travel inhibition input NOT 02h 82h
Servo-ON input ™ SRV-ON 03h 83h
Alarm clear input A-CLR 04h Do not setup.
Control mode switching input " C-MODE 05h 85h
Gain switching input GAIN 06h 86h
Deviation counter clear input CL 07h Do not setup.
Command pulse inhibition input ™ INH 08h 88h
Torque limit switching input TL-SEL 09h 89h
Damping control switching input 1 VS-SEL1 0Ah 8Ah
Damping control switching input 2 VS-SEL2 0Bh 8Bh
Electronic gear switching input 1 DIV1 0Ch 8Ch
Electronic gear switching input 2 DIV2 0Dh 8Dh
Selection 1 input of internal command speed INTSPD1 OEh 8Eh
Selection 2 input of internal command speed INTSPD2 OFh 8Fh
Selection 3 input of internal command speed INTSPD3 10h 90h
Speed zero clamp input ZEROSPD 11h 91h
Speed command sign input VC-SIGN 12h 92h
Torque command sign input TC-SIGN 13h 93h
Forced alarm input E-STOP 14h 94h
Inertia ratio switching input J-SEL 15h 95h
Dynamic brake switching input™ DB-SEL 16h Do not setup.

For input pin assignment with default setting, refer to P.3-39 Control input.

Related page -3 P.3-52

<Example of change>
To change the default setting “Negative direction over-travel inhabitation input” (in all modes) for
b-contact to for a-contact, set the input to 00020202h.
* For easier setting, use the setup support software PANATERM.

* Do not setup to a value other than that specified in the table.

* Do not assign specific function to 2 or more signals. Duplicated assignment will cause Err33.0 I/F
input multiple assignment error 1 or Err33.1 I/F input multiple assignment error 2.

* When measuring frequency characteristics of PANATERM, as it will automatically switchover to
position velocity control inside the driver, please set the same set value for input signal of velocity
control to be made abled during the measurement, to the set value for position control.

* Note that the setup values are displayed in decimal on the front panel.

*1  Servo-on input signal (SRV-ON) must be used to enable servo-on.

*2  When using the control mode switch input (C-MODE), all control modes need to be set. If configuration

is made only for 1 or 2 modes, Err33.2“/F input function number error 1 or Err33.3“l/F input function

number error 2”occurs.

* The control input pin set to invalid state does not affect any operation.

 Function (servo-on input, alarm clear, etc.) to be used in multiple control modes must be assigned to
the same pin with correct logical arrangement. Incorrect setting will cause Err33.0 I/F input multiple
assignment error 1 or Err33.1 I/F input multiple assignment error 2.

Deviation counter clear input (CL) can be assigned only to SI7 input. Wrong assignment will cause

Err33.6 Counter clear assignment error.

Command pulse inhibition input (INH) can only be assigned to SI10 inputs. If the input is assigned to

other than that,Err33.7 “Command pulse input inhibition input "occurs.

When using the Dynamic brake switch input, all control modes need to set after set Pr 6.36(Dynamic

brake operation input) =1.1f configurationis mode only for 1 or 2 mode, Err33.2”I/F input function number

error 1” or Err33.3”I/F input function number error 2” occurs.For more information.

*3
*4

*5
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l 1. Details of parameter

[Class 4] I/F monitor setting

Pr4.01 * | SI2 input selection ™ OF;T:ns:FFFh U_"it ?ggzg‘i‘g;? c;rﬁgnatfgf
Pr4.02 * | SI3 input selection ” OTJT:nIf:FFFh U_"it 0(82255(58{1 c;rﬁi'natfgf
Prd.037 | Sl4 input selection Oto OT)T:nIijFFFh U_"it O?:;gggéé;(s)h cfz(l)atfg(:
Pr4.04 * | SI5 input selection ” OT)T:nIfISFFFh U_"it 00((%)‘::2)3% c;rﬁz(l)atfgcr
Prd.057 | SI6 input selection Oto OT)T:nlfljFFFh U_“" 0?1%:;02%’;3)“ cl;)mfatfgf
Pr4.06 * | SI7 input selection -~ OT)T:nIfISFFFh U_nit 00%2%;}“ cgrﬁzcl)atfgc::e

Deviation counter clear (CL) can be set up only with this parameter. If any other parameter
is used for this purpose, Err33.6 Counter clear assignment error will be issued.

1 1 | 7 1 r 1 ] |

Range Unit Default |, qeiated

Pr4.07 * | SI8 input selection
P 0to 0OFFFFFFh| — | 00040 Ipis|T/F
Range Unit Default |, qeiated

Pr4.08 * | SI9 input selection
P 01to OOFFFFFFh| — 0?302580956055;" PSITIF
Range Unit Default | felated

Pr4.09 * | SI10 input selection
P 01to OOFFFFFFh| — 00?30702%%8“ PSITIF

Assign functions to SI2 to SI10 inputs.
These parameters are presented in hexadecimals.
Setup procedure is the same as described for Pr4.00.

For input pin assignment with default setting, also refer to P.3-39 Control input.

Command pulse inhibition input (INH) can be setup only with this parameter. If any other
parameter is used for this purpose, Err33.7 INH assignment error will be issued.

« A parameter is designated as follows: Class _"9-90_parameter No.

* For parameters which No. have a suffix of “ * ”’, changed contents will be validated when
you turn on the control power.

Related page =] « P.3-32... “Inputs and outputs on connector X4” e« P.6-2 “Protective Function”
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1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]
. Range Unit Default |, aeiated

Pr4.1 SO1 output selection
0 P 0to 0OFFFFFFh| — 020937033709?;" PIS|TIF

Assign functions to SO1 outputs.
These parameters are presented in hexadecimals. ™
Hexadecimal presentation is followed by a specific control mode designation.

00-—-——**h :position/full-closed control
00-—**——h :velocity control
00** - ———h :torque control

Replace * * with the function number.
For the function number see the table below. Logical setup is also a function number.

Setup Title symbol | [ [Note ]
00h | Invalid _ For output pin assignment with
01h | Servo alarm output ALM default setting, also refer to
02h | Servo-Ready output S-RDY P.3-47 Output signals (common)
03h | External brake release signal BRK-OFF and their functions.
04h | Positioning complete output INP P.3-54
05h | At-speed output AT-SPEED
06h | Torque in-limit signal output TLC <Example of change>
07h | Zero-speed detection output signal ZSP To change the default setting
08h | Speed coincidence output V-COIN “External brake release signal”
09h | Alarm output 1 WARNT1 (in all modes) to “Alarm output
0Ah | Alarm output 2 WARN2 | 17, set the input to 00090909h.
0Bh | Positional command ON/OFF output P-CMD " . )
0Ch | Positioning complete 2 INP2 For easier setting, use the
0Dh | Speed in-limit output V-LIMIT setup support software
OEh | Alarm attribute output ALM-ATB PANATERM.
OFh | Speed command ON/OFF output V-CMD
10h | Servo on status output SRV-ST

» Same function can be assigned to 2 or more output signals.
* Control output pin set to invalid always has the output transistor turned OFF.
* Do not change the setup value shown in the table.

*1 Note that the setup values are displayed in decimal on the front panel.

Range Unit Default | Related
Pr4.11 * | SO2 output selection
I P 0to 0OFFFFFFh| — 0203210528062)*‘ PIS|TIF
Range Unit Default | Related
Pr4.12 * | SO3 output selection
I P otoooFFFFFFn|  — | 0QQ1010IN Ipis T/ F
Range Unit Default |, qeated
Pr4.13 * | SO4 output selection
I 3 P 0to 0OFFFFFFh| — | Q000 |p/s|T|F
Range Unit Default | qeated
Pr4.14 * | SO5 output selection
I P 0to 0OFFFFFFh| — 0&06700575017)h PIS|ITIF
Range Unit Default | qeated
Pr4.15 * | SO6 output selection
S P 0to 0OFFFFFFh| — 0?309640765°8§h PSITIF
Assign functions to SO2 to SO6 outputs.
These parameters are presented in hexadecimals.
Setup procedure is the same as described for Pr4.10.
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1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]
Range Unit Default Related |
Pr4.1 Type of analog monitor 1 COrtro, mode
6 P 9 0to28 — 0 P/S|T|F
Select the type of monitor for analog monitor 1. *See the table shown on the next page.
Range Unit Default e
Pr4.17 | Analog monitor 1 output gain —— contro, mode
9 putg 0 to 214748364 |{Monitor unit 0 P/sS|T|F
Set up the output gain of analog monitor 1.
For Pr4.16 = 0 Motor speed, 1 V is output at the motor speed [r/min] = Pr4.17 setup value.
Range Unit Default biciatcel
Pr4.1 Type of analog monitor 2 COIFro, mode
8 P 9 0to28 — 4 P/S|T|F
Select the type of monitor for analog monitor 2. *See the table shown on the next page.
Range Unit Default pel
Pr4.1 Analog monitor 2 output gain o €oftro, mode
9 9 putg 0 to 214748364 |{Monitorunt 0 P/sS|T|F
Set up the output gain of analog monitor 2.
For Pr4.18 = 4 Torque command, 1 V is output at the torque command [%] = Pr4.19 setup value.
Range Unit Default ACEL
I Pr4.20 | For manufacturer's use 9 s °°"‘"° dee
Plese fixed to 0.
. . Output gain for setting
Pr4.16/Pr4.18 Type of monitor Unit Pr4.17/Pra.19 = 0
0 Motor speed r/min 500
1 Positional command speed * r/min 500
2 Internal positional command speed ™ r/min 500
3 Velocity control command r/min 500
4 Torque command % 33
5 Command positional deviation ™ pulse (Command unit) 3000
6 Encoder positional deviation " pulse (Encoder unit) 3000
7 Full-closed deviation ™ pulse (External scale unit) 3000
8 Hybrid deviation pulse (Command unit) 3000
9 Voltage across PN \Y, 80
10 Regenerative load factor Y% 33
11 Overload factor % 33
12 Positive direction torque limit % 33
13 Negative direction torque limit % 33
14 Speed limit value r/min 500
15 Inertia ratio Y% 500
16 Analog input 1 *2 Vv 1
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I 1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]
. . Output gain for setting
Pr4.16/Pr4.18 Type of monitor Unit Pr4.17/Pra.19 = 0
17 Analog input 2 2 \" 1
18 Analog input 3 2 Vv 1
19 Encoder temperature T 10
20 Driver temperature T 10
21 Encoder single-turn data ™' pulse (Encoder unit) 110000
. 0: No command "
23 Command input state 1- With command 6
o4 Gain selection state 0: 1st gain selected *6
1: 2nd and 3rd gain selected
25 Positioning complete state 0 Posm.ornng not completed *6
1: Positioning completed
. 0: Alarm not triggered "
26 Alarm triggered state 1: Alarm triggered 6
27 Motor power consumption W 100
28 Motor power electrical energy Wh 100

*1  The encoder rotation data CCW is always positive value regardless of Pr0.00 Rotational direction setup.
The direction of other monitor data basically follows Pr0.00 Rotational direction setup.

*2 Analog inputs 1, 2 and 3 always output terminal voltage regardless of usage of analog input function.
Only for basic type is not provided with analog inputs.

*3 For temperature information from the encoder, a value appears only when 23-bit absolute encoder
is used. For other encoders, “0 "is always output.

*4 For the command pulse input, the speed before the command filter (smoothing, FIR filter) is defined as positional
command speed and speed after filter is defined as internal command speed.

Positional command Internal position
speed [r/min] command speed [r/min]
Command a Positional
Command division/ | Fosttiona Position
pulse input multiplication | corplmand control
process iiter

Encoder feedback/
external scale feedback

*5 Position command deviation is the deviation from the command pulse input. Encoder position deviation/full-closed
position deviation is the deviation at the input portion of position control. The following figure shows details.

Encoder positional deviation (encoder unit)/ Full-closed deviation (external unit)

Command Positional o
COImrT}rE]mdt division/ » command Positional
puise inpu multiplication filter control
. Command Encoder feedback/
— | L xternal le f k
division/multiplication - . external scale feedbac
reverse conversion

Positional command deviation (command unit)

*6 Regardless of the setting Pr 4.17 and Pr 4.19, output gain become 0V in unit 0 or become 5V in unit 1.
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l 1. Details of parameter

[Class 4] I/F monitor setting

Default: [
Range Unit Default o
Pr4.21 Analog monitor output setu COITro, mode
I g P P 0to2 — 0 P/S|T|F
Select output format of the analog monitor.
Setup value Output format
[0] Signed data output —-10Vtio10V
1 Absolute value data output OVtoi10V
2 Data output with offset 0Vto 10V (5V atcenter)
Range Unit Default el
Pr4.22 | Analog input 1 (A1) offset setu contro, mode
g input 1 (AN) P -5578 to 5578 |0.359 mV 0 P/S|T|F
Set up the offset correction value applied to the voltage fed to the analog input 1.
Range Unit Default icatoe
Pr4.2 Analog input 1 (Al1) filter COIro.mode
3 ginput1 (Al1) 0106400 | 0.01 ms 0 P/S|T|F

Set up the time constant of 1st delay filter that determines the lag time behind the voltage
applied to the analog input 1.

Pr4.24

Analog input 1 (Al1) overvoltage setup

Range Unit Default | elated
00 100 0.1V 0 P/S|T|F

Set up the excessive level of the input voltage of analog input 1 by using the voltage
associated with offset.

Range Unit Default el
Pr4.2 Analog input 2 (Al2) offset setu control mode
> ginput2 (Al2) P -34210342 |5.86mV 0 P/S|T|F

Set up the offset correction value applied to the voltage fed to the analog input 2.
Range Unit Default REEd)
Pr4.2 Analog input 2 (Al2) filter contre) mede
6 ginput 2 (Al2) 0106400 | 0.01 ms 0 P/S|T|F

Set up the time constant of 1st delay filter that determines the lag time behind the voltage
applied to the analog input 2.

Pr4.27

Analog input 2 (Al2) overvoltage setup

Range Unit Default co;ﬁ%atnewgde
0to 100 01V 0 P|s|T|F

Set up the excessive level of the input voltage of analog input 2 by using the voltage
associated with offset.

Pr4.28

Analog input 3 (Al3) offset setup

Range Unit Default |, elated
-34210342 |5.86mV 0 P/S|T|F

[ ] S BB B | e

Set up the offset correction value applied to the voltage fed to the analog input 3.
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I 1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]
. i Range Unit Default |, qeated
. Analog input 3 (AI3) filter
Pra.29 g input 3 (AI3) 0106400 | 0.01 ms 0 P/S|T|F
Set up the time constant of 1st delay filter that determines the lag time behind the voltage
applied to the analog input 3.
. Range Unit Default | Related
. Analog input 3 (AlI3) overvoltage setu
Pr4.30 g input 3 (AI3) 9 P 0to 100 0.1V 0 P/S|T|F

Set up the excessive level of the input voltage of analog input 3 by using the voltage

associated with offset.

Range Unit Default peli
Positioning complete (In-position) range e
g complete (In-p yrange o soe71s2 |Command| 10 |p| | F

Set up the timing of positional deviation at which the positioning complete signal (INP1) is output.

The command unit is used as the default unit but can be replaced by the encoder unit by
using Pr5.20. Positioning unit selection. Note that when the encoder unit is used, unit of
Pr0.14 Positional deviation excess setup is also changed.

For description of “command unit” and “encoder unit”, refer to P.4-52 “Pr5.20”.

Positioning complete (In-position)
output setup

Range

Unit

Default

Related

control

mode

Oto 10

0

P

F

Select the condition to output the positioning complete signal (INP1).

Setup value

Action of positioning complete signal

[0]

complete range)

The signal will turn on when the positional deviation is smaller than Pr4.31 (Positioning

1,6

The signal will turn on when there is no position command and the positional deviation is
smaller than Pr4.31 (Positioning complete range).

2,7

The signal will turn on when there is no position command, the zero-speed detection signal is
ON and the positional deviation is smaller than Pr4.31 (Positioning complete range).

3,8

The signal will turn on when there is no position command and the positional deviation is
smaller than Pr4.31 (Positioning complete range). Then holds "ON" status until the next
position command is entered.Subsequently, ON state is maintained until Pr4.33 INP hold
time has elapsed. After the hold time, INP output will be turned ON/OFF according to the
coming positional command or condition of the positional deviation.

4,9

When the positioning judgment delay time set by Pr4.33 INP hold time passes after transi-
tion from “with position command” to “without position command”, positioning complete
judgment sequence starts. If there is no position command and the positional deviation is
smaller than Pr4.31 Positioning complete (in position) range, the signal will turn on.

When the positioning judgment delay time set by Pr4.33 INP hold time passes after transi-

5,10

the signal will turn on.

tion from “with position command” to “without position command”, and within positioning
complete range, positioning complete judgment sequence starts. If there is no position
command and the positional deviation is smaller than Pr4.31 Positioning complete range,

Presence/absence of position command can be judged by referring to the command after
position command filter when the setup value is 1-5, or the command before position

command filter when the setup value is 6-10.
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l 1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]

Range Unit Default LI

Pr4. INP hold time control mode

I 3 0 to 30000 1ms 0 P | |F

Set up the hold time when Pr4.32 Positioning complete output setup = 3.

Setup value State of positioning complete signal

[0]

The hold time is maintained definitely, keeping ON state until the next positional
command is received.

ON state is maintained for setup time (ms) but switched to OFF state as the positional

11030000 1 - imand is received during hold time.

I Pr4.34

5 Related
Range Unit Default  |control mode

Zero-speed

101020000 | r/min 50 |P/S|TIF

You can set up the timing to feed out the zero-speed detection output signal (ZSP or TCL) in
rotational speed [r/min].

The zero-speed detection signal (ZSP) will be fed out when the motor speed falls below the
setup of this parameter, Pr4.34.

* The setup of Pr4.34 is valid for both
. . . . speed
Positive and Negative direction
regardless of the motor rotating (Pr4.34+10) r/min
direction.

e There is hysteresis of 10 [r/min].

(Pr4.34-10) r/min
<+«

|Negative directi0n|

ZSP_‘ ON l_

I Pr4.35

Range Unit Default Related
Speed coincidence range d _ control mode
101020000 | r/min 50 ST

Set the speed coincidence (V-COIN) output detection timing.
Output the speed coincidence (V-COIN) when the difference between the speed command

and the motor speed is equal to or smaller than the speed specified by this parameter.

Speed command after
acceleration/deceleration

Speed Pr4.35 ™
Speed | command process / (Speed coincidence range)
[f/min] |\ ;reemeee o
LS N SN S
Pr4.35
(Speed coincidence Motor speed
range) \\f'

! Pr4.35 "
X X (Speed coincidence range)

Speed coincidence
output |
V-COIN ON OFF

*1 Because the speed coincidence detection is associated with 10 r/min hysteresis, actual
detection range is as shown below.
Speed coincidence output OFF — ON timing (Pr4.35 — 10) r/min
Speed coincidence output ON — OFF timing (Pr4.35 + 10) r/min

;
ON |  oFF |
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1. Details of parameter

[Class 4] I/F monitor setting

I Pr4.36

At-speed (Speed arrival)

Range Unit Default | Related
101020000 | r/min 1000 ST

Set the detection timing of the speed arrival output (AT-SPEED).
When the motor speed exceeds this setup value, the speed arrival output (AT-SPEED) is
output. Detection is associated with 10 r/min hysteresis.

Speed
[r/min]
Pr4.36+10
Pr4.36-10

Motor speed

~(Pr4.36-10)
~(Pr4.36+10)

the speed
arrival output

ON

AT-SPEED

I Pr4.37

Mechanical brake action at stalling setup

Range

Unit

Default  |;ontro

Related

mode

0 to 10000

1ms

0 P|s

TF

You can set up the time from when the brake release signal (BRK-OFF) turns off to when the
motor is de-energized (Servo-free), when the motor turns to Servo-OFF while the motor is at stall.

* Set up to prevent a micro-travel/ drop of SRV-ON ON OFF
the motor (work) due to the action delay ¥
time (tb) of the brake BRK-OFF release | hold
« | After setting up Pr4.37 > tb |, —
then compose the sequence so as the actual brake lease L 1 hold
driver turns to Servo-OFF after thebrake 7777777 L
i i motor - non-
is actually activated. energization energized | onergized
| Pr4.37
>
Range Unit Default ey
Pr4.38 | Mechanical brake action at running setu oy ormace
I 9 SeHP ™50 32000 1ms 0 P/sS|T|F

You can set up time from when detecting the off of Servo-ON input signal (SRV-ON) is to
when external brake release signal (BRK-OFF) turns off, while the motor turns to servo off
during the motor in motion.

e Set up to prevent the brake deterioration
due to the motor running.

* At Servo-OFF during the motor is
running, tb of the right fig. will be a
shorter one of either Pr4.38 setup time,
or time lapse till the motor speed falls
below Pr4.39 setup speed.

SRV-ON

ONI

OFF

BRK-OFF
© release | hold

tb

actual
brake

motor
energization

energized l

non-
energized

Pr4.39

i setup speed.

L4

A

* A parameter is designated as follows: Class

Pr0.00

_ == Parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]
Range Unit Default RElEd)
Pr4.39 Brake release speed setu COFro, mote
P P 30103000 | r/min 30 P/S|T|F
Set up the speed timing of brake output checking during operation.
Range Unit Default e
Pr4.40 | Selection of alarm output 1 colro.moce
I P 00 40 — 0 P/S|T|F
Range Unit Default ehE
Pr4.41 Selection of alarm output 2 colro.moce
I P 010 40 — 0 P/S|T|F
Select the type of alarm issued as the alarm output 1 or 2.
Setup
e, Alarm Content
[0] — ORed output of all alarms.
1 Overload protection Load factor is 85 % or more the protection level.
2 Over-regeneration alarm Regenerative load factor is 85 % or more the protection level.
3 Battery alarm Battery voltage is 3.2 V or lower.
4 Fan alarm Fan has stopped for 1 sec.
5 Encoder communication The number of successive encoder communication errors
alarm exceeds the specified value.
6 Encoder overheat alarm The encoder detects overheat alarm.
7 Oscillation detection alarm | Oscillation or vibration is detected.
8 Lifetime detection alarm Life expectancy of capacitor or fan becomes short.
9 External scale error alarm | The external scale detects the alarm.
10 External scale The number of successive external scale communication
communication alarm errors exceeds the specified value.
11 Velocity command ON/ When Pr7.14(main power off alert detection time) is 10 to
OFF output 1999, L1-L3 Instant stop for the time set at Pr7.14 above.
Related page---+| For detailed description of alarm types, refer to P.3-49.
Praqa | 2nd Positioning complete (In-position) Range Unit Default |, feted
. range 0t0 2097152 | Command 10 Pl | |F

The INP2 turns ON whenever the positional deviation is lower than the value set up in this
parameter, without being affected by Pr4.32 Positioning complete output setup. (Presence/
absence of positional command is not related to this judgment.)

The command unit is used as the default unit but can be replaced by the encoder unit by
using Pr5.20. Positioning unit selection. Note that when the encoder unit is used, unit of
Pr0.14 Positional deviation excess setup is also changed.

For description of “command unit” and “encoder unit”, refer to P.4-52 “Pr5.20”.
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* A parameter is designated as follows: Class === Parameter No.
* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.
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1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]
Range Unit Default Related
Pr4.44 | Position compare output pulse width setting 9 el Elee D
0~32767 | 0.1ms 0 P/S|T|F
Sets the signal width of position compare output.
No signal will be output when 0.
Range Unit Default falated
Pr4.45 Position compare output polarity select J control mode
0~63 — 0 P | |F
Sets polarity of position compare output by bit for each output terminal.
- Set bits
bit Designation
bit0 SO1 or OCMP1
bit1 SO2 or OCMP2
bit2 SO3 or OCMP3
bit3 S04 or OCMP4
bit4 SO5
bit5 SO6
- Set value
Setup value Designation
0 Output photocoupler for SO 1 to 6 will turn ON during pulse output and OCMP 1 to 4
will be L level respectively.
Output photocoupler for SO1 to 6 will turn OFF during pulse output and OCMP 1 to 4
1 will be H level respectively,
Use 0 normally.
Range Unit Default pel
Pr4.47 | Pulse output select COvro mode
I P 0~7 — 0 P/S|T|F
Selects signal to be output from pulse regeneration output / position compare output
terminal.
Setup value Designation
[0] OA/OB/OZ/CZ
1 OCMP1/0CMP2/0Z/CZ
2 OA/OB/OCMP3/OCMP3
3 OCMP1/0CMP2/0CMP3/0CMP3
4 OA/OB/OZ/OCMP4
5 OCMP1/0CMP2/0Z/OCMP4
6 OA/OB/OCMP3/OCMP4
7 OCMP1/0CMP2/0OCMP3/OCMP4

*The signal of OA, OB, OZ, CZ is pulse regeneration output,the signal of OCMP1, OCMP2,
OCMP3, OCMP4 is position compare output terminal.

Pr4.48

Position compare value 1

Range Unit Default Corﬁ%atrﬁgde
-2147483648 to Command 0 p E
2147483647 unit

Sets comparison value for position compare 1.
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1. Details of parameter

[Class 4] I/F monitor setting

Compensates position compare output delay caused by the circuit.

Default: [ ]
Range Unit Default |, felated
Pr4.49 Position compare value 2 214748364810 | Command 0 b F
2147483647 unit
Sets comparison value for position compare 2.
Range Unit Default | helated
Pr4.50 Position compare value 3 -2147483648t0 | Command 0 P F
2147483647 unit
Sets comparison value for position compare 3.
Range Unit Default | felated
Pr4.51 Position compare value 4 214748364810 | Command 0 b e
2147483647 unit
Sets comparison value for position compare 4.
Range Unit Default |, felated
Pr4.52 Position compare value 5 214748364810 | Command 0 b E
2147483647 unit
Sets comparison value for position compare 5.
Range Unit Default |, felated
Pr4.53 Position compare value 6 -2147483648 10 | Command 0 b F
2147483647 unit
Sets comparison value for position compare 6.
Range Unit Default |y eated
Pr4.54 Position compare value 7 -2147483648to | Command 0 P F
2147483647 unit
Sets comparison value for position compare 7.
Range Unit Default | Related
Pr4.55 Position compare value 8 -2147483648 10 | Command 0 b E
2147483647 unit
Sets comparison value for position compare 8.
f Related
Prasg | Position compare output delay Range Uil Default |oontrol mode
' compensation amount -32768 to 32767 0.1us 0 P F
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I 1. Details of parameter

[Class 4] I/F monitor setting

I Pr4.57

Range Unit

Default

Related

control

mode

Position compare output assignment setting | 2147483648 to | Command

2147483647 unit

0

P

F

Sets output terminal corresponding to position compare 1 to 6 by bit.
Multiple position compare can be set to a single output terminal.

- Set bits
bit Designation
bit0 ~ 3 Position com 1
bitd ~7 Position com 2
bit8 ~ 11 Position com 3
bit12~15 Position com 4
bit16 ~ 19 Position com 5
bit20 ~ 23 Position com 6
bit24 ~ 27 Position com 7
bit28 ~ 31 Position com 8
- Set value
Setup value Designation
0000 Invalid output
0001 Assigned to SO1 or OCMP1
0010 Assigned to SO2 or OCMP2
0011 Assigned to SO3 or OCMP3
0100 Assigned to SO4 or OCMP4
0101 Assigned to SO5
0110 Assigned to SO6
Others For manufacturer use (do not set)
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1. Details of parameter

Setup [Class 5] Enhancing setting

Default: [ ]
I Pr5.00 | 2nd numerator of electronic gear ;;ng‘:o U_"it Defg‘“'t c;rﬁfc')atrﬁgf
I Pr5.01 | 3rd numerator of electronic gear ;;ngfo U_"it Defg‘“'t c;rﬁfc')atrﬁgf
I Pr5.02 | 4th numerator of electronic gear ;;ngfo U_"it Defg‘“'t c;rﬁféatrﬁgf

Set the 2nd to 4th numerator of division/multiplication operation made according to the

command pulse input.

This setup is enabled when Pr0.08 command pulse counts per one motor revolution = 0 or

full closed controlling.

When the setting value is O for positioning controlling, encoder resolution is set as a

numerator.

When the setting value is 0 for full closed controlling, both numerator and denominator are set to 1.

Range Unit Default REEER
Pr5.03 * | Denominator of pulse output division Colyro moce
5.03 P P 0 to 8388608 — 0 Ps|T|F
For details, refer to P.4-11.
Range Unit Default A
Pr5.04 * | Over-travel inhibit input setu colro.moce
I 5.0 P P 0to2 — 1 P/S|T|F
Set up the operation of the run-inhibition (POT, NOT) inputs.
Setup value Operation
0 POT — Inhibit positive direction travel
NOT — Inhibit negative direction travel
[1]1 Disable POT, NOT
2 POT or NOT input activates Err38.0 Run-inhibition input protection.
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1. Details of parameter
[Class 5] Enhancing setting

Default: [ ]

Range Unit Default SR

Pr5.05 * | Sequence at over-travel inhibit CONro. mode

I q Oto2 — 0 P/S|T|F

When Pr5.04 Over-travel inhibition = 0, specify the status during deceleration and stop after
application of the over-travel inhibition (POT, NOT).

<Details of Pr5.05 (Sequence at over-travel inhibit)>

Pr5.04 | Pr5.05 During deceleration™ After stalling 2T
content
[0] Dynamic brake Torque command=0 Hold*2
action towards inhibited direction
0 1 Torque command=0 Torque command=0 Hold*2
towards inhibited direction towards inhibited direction
. Command=0 Clears before/
5
2 Emergency stop towards inhibited direction*’ after deceleration*®

*1 In the case of position control and full-closed control, position command = O state is indicated, in the case
of velocity control, speed command = 0 state, and in the case of torque control, speed limit value =0 state.

*2 Continuing giving commands in the drive prohibition direction with drive prohibition input set to ON causes
position deviation to accumulate and Err24.0 “Excess position deviation error.” When the drive prohibition
input is turned ON, stop giving commands in the drive prohibition direction.

*3 Position deviation and external scale deviation are cleared twice, deceleration start instance and
deceleration completion instance.

In the event that the position is controlled in order to clear the position deviation and external scale
deviation, home position return action must be conducted to return.

*4 Because in the event that the setting is 2 in Pr5.04 “Drive prohibition input setting,” Err38.0 “Drive
prohibition input protection” occurs when either one of POT or NOT turns ON, the motor operates not in
accordance with this setting but in accordance with Pr5.10 “Sequence at alarm.” When other error occurs,
too, priority is given to Pr5.10 “Sequence at alarm” in the same manner.

*5 Immediate stop means to immediately stop with control applied while servo is turned ON.

The torque command value in such event is restricted by Pr5.11 “Immediate stop torque setting.”

Because an immediate stop abruptly decelerates the motor, in position control, the position deviation may
instantaneously increase, and Err24.0 “Position deviation excess protection” or Err34.0 “Allowable motor
operating range setting error protection” may occur.

In such event, set Pr0.14 “Position deviation excess setting” and Pr5.14 “Allowable motor operating range”
to appropriate values.

To stop with the torque set by “Immediate stop torque setting,” continue to provide normal command for at
least 4 ms from signal input.

*6 During deceleration means an interval in which the motor achieves the speed lower than 30 r/min from
the condition in which the motor operates. When the motor speed becomes 30 r/min or lower once and
then changes after stopping, the motor follows the state after stopping irrespective of the motor speed.
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1. Details of parameter
[Class 5] Enhancing setting

Default: [ ]
I Pr5.06 Sequence at Servo-Off S unt Default_loonifmoce
0to9 — 0 P/S|T|F
Specify the status during deceleration and after stop, after servo-off.
Setup Duri . _ Positional deviation/
e uring deceleration After stalling extern_al -scale
deviation
[0] Dynamic Brake (DB) action Dynamic Brake (DB) action Clear ™
1 Free-run (DB OFF) Dynamic Brake (DB) action Clear ™
2 Dynamic Brake (DB) action Free-run (DB OFF) Clear ™
3 Free-run (DB OFF) Free-run (DB OFF) Clear ™
4 Dynamic Brake (DB) action Dynamic Brake (DB) action Hold "
5 Free-run (DB OFF) Dynamic Brake (DB) action Hold "
6 Dynamic Brake (DB) action Free-run (DB OFF) Hold 2
7 Free-run (DB OFF) Free-run (DB OFF) Hold 2
8 Emergency stop Dynamic Brake (DB) action Clear ™
9 Emergency stop Free-run (DB OFF) Clear ™

Related page -+

*1 Emergency stop refers to a controlled immediate stop with servo-on.

The torque command value is limited during this process by Pr5.11 Emergency stop torque setup.

*2  If the positional command is kept applied or the motor is kept running with servo-off condition, positional
deviation is accumulated, causing Err24.0 Excess positional deviation protection to be issued. If the
servo is turned ON while the position or external scale is significantly deviating, the motor may rapidly
operate to reduce the deviation to 0. Remember these requirements if you want to maintain the
positional deviation/external scale deviation.

*3 Deceleration period is the time required for the running motor to speed down to 30 r/min. Once the
motor speed drops below 30 r/min, it is treated as in stop state regardless of its speed.

*4 Positional deviation/external scale deviation is always cleared to 0.

If an error occurs during servo-off, follow Pr5.10 Sequence at alarm. If the main power is
turned off during servo-off, follow Pr5.07 Sequence during main power interruption.

Refer to P.2-63, "Timing Chart"-Servo-ON/OFF action while the motor is at stall" of
Preparation as well.

I Pr5.07

Range Unit Default el
Sequence at main power OFF control mode
a P 0to9 — 0 PS|T|F

Specify the status during deceleration after main power interrupt or after stoppage.
The relationship between the setup value of Pr5.06 and the operation and process at
deviation counters is the same as that for Pr5.07 (sequence at main power OFF).

If an error occurs with the main power supply turned off, Pr5.10 Sequence at alarm is
applied to the operation.

When the main power supply is turned off with servo-on state, Err13.1 Main power
undervoltage error occurs if Pr5.08 LV trip selection with main power off = 1, and the
operation follows Pr5.10 Sequence at alarm.
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1. Details of parameter
[Class 5] Enhancing setting

Range Unit Default SR
Pr5.08 LV trip selection at main power OFF gontrol moce
I P P 0to3 — 1 P/S|T|F

To select whether to trip LV or Servo Off, in case of main power supply alarm. I
In addition, also sets conditions for detection of main power supply off warning, in case the
main power supply cut-off condition persists more than the time set in Pr 7.14.

Setup value Action of main power low voltage protection
0 Servo Off in accordance with setting of Pr 5.07 and resumes Servo On
bit 0 when power supply reclosed
Detects Err 13.1 Main power supply low voltage protection.
0 Main power supply Off warning detects only on Servo On conditions. L

bit 1

Main power supply off warning always detected.

This parameter is invalid when Pr5.09 (Detection time of main power OFF)=2000. Err13.1
(Main power under-voltage protection) is triggered when setup of Pr5.09 is long and P-N
voltage of the main converter falls below the specified value before detecting the main
power shutoff, regardless of the Pr5.08 setup.

Range Unit Default el
Pr5.09 * | Detection time of main power off control mode
P 20102000 | 1ms 70 |P|s|T|F

You can set up the time to detect the shutoff while the main power is kept shut off continuously.
The main power off detection is invalid when you set up this to 2000.

Range Unit Default et
. Sequence at alarm COITro, mode
IPr510 9 Oto7 — 0 P/S|T|F
Specify the status during deceleration and after stop, after occurrence of alarm.
Set Positional deviation/
etup During deceleration " After stalling external scale
value L
deviation

[0] Dynamic Brake (DB) action Dynamic Brake (DB) action Hold ™

Free-run (DB OFF) Dynamic Brake (DB) action Hold ™

2 Dynamic Brake (DB) action Free-run (DB OFF) Hold ™

3 Free-run (DB OFF) Free-run (DB OFF) Hold ™

Action A: Emergency stop . . . —

4 Action B: DB action 2 Dynamic Brake (DB) action Hold

Action A: Emergency stop . . *
5 Action B: DB OFF *2 Dynamic Brake (DB) action Hold

Action A: Emergency stop *
6 Action B: DB action 2 Free-run (DB OFF) Hold

Action A: Emergency stop 5
7 Action B: DB OFF "2 Free-run (DB OFF) Hold

*1 Positional deviation/external scale deviation is maintained during alarm condition and will be —_
cleared when the alarm is cancelled.

*2 Action of A/B: When an alarm requiring emergency stop occurs, the action A is selected when the
setup value in the table is set within the range 4 to 7, causing emergency stop of operation. When
an alarm not requiring emergency stop occurs, it triggers dynamic braking (DB) specified by action
B, or free-running.

*3 Deceleration period is the time required for the running motor to speed down to 30 r/min.
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1. Details of parameter

[Class 5] Enhancing setting

Default: [ ]
Range Unit Default RElEd)
Pr5.11 Torque setup for emergency sto colyro moce
q P gency stop 0 to 500 % 0 P/sS|T|F
Set up the torque limit at emergency stop.

When setup value is 0, the torque limit for normal operation is applied.
Range Unit Default biciatoei
Pr5.12 Over-load level setu Colyro mode
I > P 0 to 500 % 0 P/S|T|F

Related page-+<-

* You can set up the over-load level of effective torque. The overload level becomes 115[%]
by setting up this to O.
* Use this with 0 setup in normal operation. Set up other value only when you need to lower
the over-load level.

* The setup value of this parameter is limited by 115[%] of the motor rating.

The over-load protection time characteristics are described on P.6-17.

Range Unit Default el
Pr5.13 | Over-speed level setu COIFTo Mote
P P 01020000 | rmin 0 PS|T|F
¢ |f the motor speed exceeds this setup value, Err26.0 Over-speed protection occurs.
* The over-speed level becomes 1.2 times of the motor max. speed by setting up this to 0.
Range Unit Default bclatoe
Pr5.14 Motor working range setu €Ot mode
> grang P 0101000  |0.1 revolution 10 P/S|T|F

* You can set up the movable range of the motor against the position command input range.
* When the motor movement exceeds the setup value, software limit protection of Err34.0
will be triggered.

Range Unit Default e
.15 * | I/F reading filter oontror mode
IPr515 g 0to3 — 0 PS|T|F
Select reading period of the control input signal.
Setup value | Reading period of the signal.
[0] 0.25 ms
1 0.5ms
1ms
2ms
Exclude deviation counter clear input (CL) and command pulse inhibit input (INH).
Range Unit Default et
Pr5.16 * | Alarm clear input setu contro, mode
I 5.16 P P Oto 1 — 0 PS|T|F
Select alarm clear input (A-CLR) recognition time.
Setup value Recognition time
[0] 120 ms
1 To Pr5.15 IF reading filter
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1. Details of parameter
[Class 5] Enhancing setting

Default: [ ]
Range Unit Default SR
Pr5.17 | Counter clear input mode oo, mote
I P Oto4 — 3 P | |F
You can set up the clearing conditions of the counter clear input signal.
Setup value Clear condition
0 Invalid
1 Clear at a level (no reading filter)
2 Clear at a level (with reading filter)
[3] Clear at an edge (no reading filter)
4 Clear at an edge (with reading filter)
For signal width/timing requiring the deviation counter input, refer to P.3-40.
Pr5.1g | Invalidation of command pulse inhibit Range Unit Default | oomiormode
] input Oto1 — 1 P | |F
Select command pulse inhibit input enable/disable.
Setup value INH input
0 Valid
[11 Invalid
Pr5.19 * Command pulse inhibit input reading Range Unit Default |oomtrol mode
] setup 0to5 — 0 P | |F

Select command pulse inhibit input enable/disable signal reading period. When the status of
several signals read during the predetermined reading period are same, update the signal status.

Setup value Signal reading period

[0] 0.250 ms to 3 times continuous

0.500 ms to 3 times continuous

1.0 ms to 3 times continuous

0.250 ms to read 1 time

1
2
3 2.0 ms 3 times continuous
4
5

0.250 ms to 2 times continuous

Longer reading period protects against operation error due to noise but decreases response
to input signal.

« A parameter is designated as follows: Class _""%:2%_parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 5] Enhancing setting

Default: [ ]

Pr5.20 * | Position setup unit select Range Unit Default |oorirar mode
ro. osItion setup unit seilec

P Oto1 — 0 p‘ ‘ F

Specify the unit to determine the range of positioning complete and excessive positional
deviation.

Setup value Unit
[0] Command unit
1 Encoder unit

The command unit defines 1 command pulse from the higher level device as setting value 1,
while the encoder unit defines 1 encoder pulse as setting value 1.

When the electronic gear ratio set by using the command division and multiplication function
(electronic gear) is R, the following relationship is obtained.

Command unit x R = encoder unit

For example, if 23-bit encoder is used with the default setting,
23 23

I Pr5.21

R = 10000 , then, command unit x m = encoder unit.
Range Unit Default Related
Selection of torque limit 2 control mode
O0to6 — 1 p‘s ‘F

You can set up the torque limiting method.

Setup value Positive direction Negative direction
0 P-ATL (OVto 10 V) N-ATL (-10Vto 0 V)
[1]1 1st torque limit (Pr0.13)
2 1st torque limit (Pr0.13) | 2nd torque limit (Pr5.22)
3 TL-SEL OFF — 1st torque limit (Pr0.13)
TL-SEL ON — 2nd torque limit (Pr5.22)
P-ATL (OVto 10 V) | N-ATL (0 Vto 10V)
P-ATL (OVto 10 V)
TL-SEL OFF
1st torque limit (Pr0.13) | 2nd torque limit (Pr5.22)
6 TL-SEL ON
External input positive direction torque External input negative direction torque
limit (Pr5.25) limit (Pr5.26)
. Range Unit Default | Related
Pr5.22 2nd torque limit 010 500 % 500 = ‘ s ‘ F
You can set up the 2nd limit value of the motor output torque.
The value of parameter is limited to the maximum torque of the applicable motor.
For details of torque limit value, refer to P.2-84.
L L Range Unit Default co,ﬁféatrﬁgde
Pr5.23 Torque limit switching setup 1 0104000 ms/100 % 5 = ‘ S \F

Specify the rate of change (slope) from 1st to 2nd during torque limit switching.
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1. Details of parameter
[Class 5] Enhancing setting

Default: [ ]
Range Unit Default SR
Pr5.24 | Torque limit switching setup 2 OO mace
q g setup 0104000  |ms/100 % 0 P/s| |F
Specify the rate of change (slope) from 2nd to 1st during torque limit switching.
pr5.05 | External input positive direction Range Unit Default o fioerod e
' torque limit 0 to 500 % 500 P\S \F

Set up positive direction torque limit upon receiving TL-SEL with Pr5.21 Selection of torque
limit set at 6.
The value of parameter is limited to the maximum torque of the applicable motor.

For details of torque limit value, refer to P.2-84.

External input negative direction Range Unit Default | oot mode
torque limit 0 to 500 % 500 P\S \F

Set up negative direction torque limit upon receiving TL-SEL with Pr5.21 Selection of torque
limit set at 6.
The value of parameter is limited to the maximum torque of the applicable motor.

For details of torque limit value, refer to P.2-84.

Pr5.27

Range Unit Default el
Input gain of analog torque limit O o moe
put9 gtorq 1010100 [01v100% 30  [P|s| [F

From the voltage [V] applied to the analog torque limit input (P-ATL, N-ATL), set conversion
gain to torque limit [%)].

« A parameter is designated as follows: Class _""%:2%_parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 5] Enhancing setting

Default: [ ]

Range Unit Default RElEd)

Pr5.28 * | LED initial status control mode

I Oto42 — 1 P ‘ s T‘ F

You can select the type of data to be displayed on the front panel LED (7 segment) at the
initial status after power-on.

Setup value
of Pr5.28

Flashes (for approx. 2 sec) during initialization

Setup Setup Setup
value Content value Content value Content
0 | Positional command deviation 14 | Regenerative load factor 28 | Software version
[1] | Motor speed 15 | Over-load factor 29 | Driver serial number
2 | Positional command speed 16 | Inertia ratio 30 | Motor serial number
3 | Velocity control command 17 | Factor of no-motor running 31 | Accumulated operation time
4 | Torqgue command 18 | No. of changes in I/O signals 32 | Automatic motor recognizing function
5 | Feedback pulse sum 20 | Absolute encoder data 33 | Temperature information
6 | Command pulse sum 21 | Absolute external scale position 35 | Safety condition monitor
8 | External scale feedback pulse sum 22 | No. of encoder communication errors monitor| 38 | Motor power
9 | Control mode 23 | Communication axis address 39 | For manufacturer use
10 | /O signal status 24 | Encoder positional deviation [Encoder unit] | 40 | For manufacturer use
11 | Analog input value 25 | External scale deviation [External scale unit]| 41 | For manufacturer use
12 | Error factor and reference of history | 26 | Hybrid deviation [Command unit] 42 | For manufacturer use
13 | Alarm Display 27 | Voltage across PN [V]
For details of display, refer to P.2-88 "How to Use the Front Panel" of Preparation.
Pr5.29 * Baud rate setup of Range Unit Default |, Related
) RS232 communication Oto7 — 2 P \ S T\ F
You can set up the communication speed of RS232.
For baud rate setup value, refer to RS485 setup.
Pr5.30 * | Baud rate setup of Pl Unit | Default |soniigimode
' RS485 communication Oto7 — 2 P \ S T\ F
You can set up the communication speed of RS485.
Setup value Baud rate Setup value Baud rate
0 2400 bps 4 38400 bps
1 4800 bps 5 57600 bps
[2] 9600 bps 6 115200 bps
3 19200 bps 7 230400 bps

Baud rate error is £0.5 % for 2400 to 38400 bps, and +2 % for 57600 to 115200 bps.
*When not modbus communication (Pr5.37=0),if the set value is 7,the internal is 9600bps.
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1. Details of parameter

[Class 5] Enhancing setting

Default: [ ]

Range Unit Default SR

Pr5.31 * | Axis address control mode
0to 127 — 1 p‘ S T‘F

During communication with the host (e.g. PC) to control multiple shafts, the shaft being
accessed by the host should be identified.

When using RS232/RS485, the maximum valid value is 31.

Use within the range of 1 to 127 for Modbus communication. 0 will disable Modbus communication.

I Pr5.32 *

Related

Unit Default  |sontrol mode

k pulse/s

Range
250 to 4000

Command pulse input maximum setup

4000 |P| | |F

Set the maximum number of pulses to be used as command pulse input. If the number of
input pulses exceeds the setup value x 1.2, Err27.0 Command pulse input frequency error
protection occurs.

The number of input pulses received by the driver is always checked. If the frequency of the
received pulse is higher than the upper limit of the setting, input pulses are not accurately
detected.

By selecting a value lower than 1000, a digital filter of the specification shown below is
enabled against the command pulse input.

Digital filter
Pr5.32 setting range
Pr0.05=0,2 Pr0.05=1
250 400 ns 2-time reading | 400 ns 2-time reading
251 t0 499 200 ns 2-time reading
500 to 999 100 ns 2-time reading
200 ns 2-time reading

1000 to 2999 25 ns 2-time reading
3000 to 8000 1-time reading (thru)

. . Range Unit Default Flbies
Pr5.33 * | Pulse regenerative output limit setu ciliiliai -
9 P P 0to 1 — 0 PISITIF
Enable/disable detection of Err28.0 Pulse |Setup value Content
regenerative limit protection. [0] Invalid
1 Valid
Range Unit Default e H
Pr5.34 | For manufacturer's use 9 4 °°"‘"° ’““’de
Fixed to 4.
Range Unit Default Rl
Pr5.35 * | Front panel lock setu £ONrol mode
P P Oto1 — 0 P/S|TIF
Lock the operation on the front panel. Setup value Content
[0] No limit on the front panel operation
1 Lock the operation on the front panel

* A parameter is designated as follows: Class _Pr0.00 parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.
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1. Details of parameter
[Class 5] Enhancing setting

Default: [ ]
Range Unit Default |, felated
Pr5.36 For manufacturer's use o ‘ ‘
Fixed to O.
Range Unit Default e
Pr5.37 * | Modbus connection settin conplre, mode
I 53 g Oto2 — 0 Ps|T[F
To set RS232/RS485 communications protocol.
Setup value Content
[0] MINAS standard protocol
1 Modbus-RTU (RS232 communications, only for 1:1)
2 Modbus-RTU (RS485 communications, 1:N capable)
Range Unit Default Rattaty
Pr5.38 * | Modbus communication settin colyro.moce
I 538 g 0to5 — 0 Ps|T|F
To set parity (even, odd, none) and stop bit length (1 bit, 2 bit) of Modbus communications.
Setup value Content Setup value Content
[0] Even/1 bit 3 0dd/2 bit
1 Even/2 bit 4 None/1 bit
2 Odd/1 bit 5 None/2 bit
Range Unit Default el
Pr5.39 Modbus response waiting time con'ro, mode
P g 0 to 10000 ms 0 Ps|T[F

To set waiting time to be added from the receipt of Modbus communication request till the
transmission of response data.

Note) Delay time will be generated for the creation of response data, even if the value is set

to 0 (zero).
Range Unit Default bcatce
Pr5.40 Modbus communication timeout time Colro.mode
I 0 to 10000 ms 0 P/S|T|F

To set the time required to detect Err. 80.0 “Modbus communication timeout protection” in
case broadcast designated Modbus communications from own specified axis has not been
received exceeding the set time, while maintaining the state where Modbus exercise right is
secured.

Err. 80.0 is not detected when set value is set to 0 (zero).

Range Unit Default corﬁﬁljat,ﬁgde

Pr5.41
— — 0 [ [ ]

For manufacturer’s use

Pleses fixed to 0.
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1. Details of parameter

[Class 5] Enhancing setting

Default: [ ]

Range Unit Default Polated |

. Modbus broadcast settin PISITIF

I Pr5.42 9 -32768103276 | ms 0 Ps[TIF

To set response action and request processing when a request for broadcast mode is

received in Modbus communication.

bit Content Setup value
bit0 esponse action Invalid (none) 1:Valid (yes) ™
bit1 request processing 0:Valid (process) | 1:lnvalid (no processing)
bit2 Strobe input operation automatic OFF | O:Invalid 1:Valid 2
bit3 Request operation specification switch™ | 0:Use Pr5.40 1:Use Pr5.39
bit4-15 Not used Fixed to 0.

*Bit O is set to be the least significant bit.

*1 When bit 3 = 0, response returned after Pr 5.31 x Pr 5.40 [ms]. When bit 3 =1, response
returned after Pr 5.31 x Pr 5.39[ms]. No response returned when bit 1 = 1
*2 Strobe input operation will be automatically switched OFF on the driver side after start of
block operations. There is no need to write input OFF.

Pr5.45 Quadrant projection positive direction Range Unit Default |oomest mode
. compensation value -1000t0 1000 | 0.1% 0 Pl | |F
To set positive direction high-precision torque compensation value for quadrant projection.
Pr5.4g | Quadrant projection negative direction Range Unit Default | o ofiormode
' compensation value -1000 to 1000 0.1% 0 P\ \ F
To set negative direction high-precision torque compensation value for quadrant projection.
Pr5.47 | Quadrant projection compensation delay Range Unit Default |cotror mode
: time 0 to 1000 ms 0 Pl | |F
To set compensation timing delay time for quadrant projection.
Pr5.48 Quadrant projection compensation filter Range Unit Default |oontet mode
' setting L 0106400 | 0.01ms 0 Pl | |F
To set compensation value LPF time constant for quadrant projection.
Pr5.49 | Quadrant projection compensation filter Range Unit Default | oot roge
: setting H 0101000 | 0.1 ms 0 Pl | |F
To set compensation value HPF time constant for quadrant projection.
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4-6

1. Details of parameter

[Class 5] Enhancing setting

Default: [ ]
Range Unit Default Related
I Pr5.50 | For manufacturer use 9 5 °°"‘"° m“’de
Range Unit Default Related
I Pr5.51 | For manufacturer use 9 5 °°"‘"° dee
Range Unit Default Related
I Pr5.52 | For manufacturer use 9 5 °°"‘"° dee
Range Unit Default aldiod
I Pr5.53 | For manufacturer use 9 5 °°"‘"° dee
Range Unit Default aldiod
I Pr5.54 | For manufacturer use 9 5 °°"‘"° dee
Range Unit Default aldiod
Pr5.55 For manufacturer’s use 9 5 °°"‘"° dee
Pleses fixed to 0.
Range Unit Default |, melated
Pr5.56 Slow stop deceleration time setting ms/
0~10000 . 0 P
(1000r/min)
Sets deceleration time for immediate stop deceleration stop deceleration processing.
This parameter will become valid when Pr6.10 “Function enhancement setting” bit 15 =1.
i Range Unit Default R
Pr5.57 Slow stop S-shape acceleration and 9 control mode
) deceleration setting 0~1000 ms 0 P
Sets the S-shape time for immediate stop deceleration stop deceleration processing.
This parameter will become valid when Pr6.10 “Function enhancement setting” bit 15 = 1.
Range Unit Default |, helated
Pr5. Modbus mirror register setting 1
558 9 9 -32768 to 32767 — 24591 P|S|T|F
Sets register address linked to Modbus register address 4418h “Mirror register 1.”
Range Unit Default |, helated
Pr5. Modbus mirror register setting 2
559 9 9 -32768 to 32767 — 24592 P|S|T|F
Sets register address linked to Modbus register address 4419h “Mirror register 2.”
Range Unit Default |, helated
. Modbus mirror register settin
Pr5.60 9 93 -32768 to 32767 — 16421 P|S|T|F
Sets register address linked to Modbus register address 441Ah “Mirror register 3.”

Related page -<3-

* A parameter is designated as follows: Class

ﬂQQ& Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated

when you turn on the control power.
¢ P.3-32... “Inputs and outputs on connector X4”




1. Details of parameter
[Class 5] Enhancing setting

Sets the upper and lower limit values for unbalanced load estimate in deterioration diagnosis
judgment of load characteristics estimate after completion of convergence, when deterioration

diagnosis warning is valid (Pr6.97 bit 1 = 1).

Default: [ ]
Range Unit Default rekice
Pr5.61 Modbus mirror register setting 4 contro,mode
-32768 to 32767 — 24613 |P|S|T|F
Sets register address linked to Modbus register address 441Bh “Mirror register 4.”
. . . Range Unit Default |, holated
Pr5.62 Modbus mirror register setting 5
-32768 to 32767 — 17429 P|S|T|F
Sets register address linked to Modbus register address 441Ch “Mirror register 5.”
Range Unit Default hiotated
Pr5.63 Modbus mirror register setting 6 controy mode
-32768 to 32767 — 17418 P|S|T|F
Sets register address linked to Modbus register address 441Dh “Mirror register 6.”
Range Unit Default falatod
Pr5.64 | Modbus mirror register setting 7 contro; mode
-32768 to 32767 — 17427 P|S|T|F
Sets register address linked to Modbus register address 441Eh “Mirror register 7.”
Range Unit Default |, iclated
Pr5. Modbus mirror register setting 8
5.65 9 9 -32768 to 32767 — 17419 |P|S|T|F
Sets register address linked to Modbus register address 441Fh “Mirror register 8.”
iarati ; ; Range Unit Default £ il
Pr5.66 Deterioration diagnosis convergence control mode
’ judgment time 0 to 10000 0.1s 0 P|S|T|F
Sets time for deemed convergence of real-time auto tuning load characteristics estimate
when deterioration diagnosis warning function is valid (Pr6.97 bit 1 = 1)
Range Unit Default |, clated
. Deterioration diagnosis inertia ratio upper limit
I Pr5.67 g PP 0 to 10000 % 0 PIS|T|F
Range Unit Default Pl
Pr5.68 Deterioration diagnosis inertia ratio lower limit controy mode
0 to 10000 Y% 0 P|S|T|F
Sets the upper and lower limit values for inertia ratio estimate in deterioration diagnosis
judgment of load characteristics estimate after completion of convergence, when deterioration
diagnosis warning is valid (Pr6.97 bit 1 = 1).
f Related
pr5.69 | Deterioration diagnosis unbalanced load Range Unit Default |ontrol mode
) upper limit -1000 to 1000 0.1% 0 P|S|T|F
. . . . : Related
pr5.70 | Deterioration diagnosis unbalanced load Range Unit Default |ontrol mode
) lower limit -1000 to 1000 0.1% 0 PIS|T|F
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1. Details of parameter

[Class 5] Enhancing setting

Default: [ ]
Deterioration di isd ic fricti Range Unit Default f5iated
Pr5.71 eterioration diagnosis dynamic friction control mode
upper limit -1000 to 1000 0.1% 0 P|IS|T|F
; Related
pr5.72 | Deterioration diagnosis dynamic friction Range Unit Default |controf mode
’ lower limit -1000 to 1000 0.1% 0 PIS|T|F
Sets the upper and lower limit values for dynamic friction estimate in deterioration diagnosis
judgment of load characteristics estimate after completion of convergence, when deterioration
diagnosis warning is valid (Pr6.97 bit 1 = 1).
; Related
pr5.73 | Deterioration diagnosis viscous friction “ENE U”;t Default |control mode
. P ms
upper limit 0~10000 (10000r/min) 0 P|S|T|F
o . i —_— Range Unit Default it
Pr5.74 Deterlqra_tlon diagnosis viscous friction - control mode
lower limit 0~10000 (10000min) 0 P|IS|T|F
Sets the upper and lower limit values for viscous friction coefficient estimate in deterioration
diagnosis judgment of load characteristics estimate after completion of convergence, when
deterioration diagnosis warning is valid (Pr6.97 bit 1 = 1).
Range Unit Default |, helated
. Deterioration diagnosis velocit ttin
Pr5.75 oration diagnosis ocity setling -20000 to 20000 | r/min 0 P|S|T|F
Outputs deterioration diagnosis velocity output (V-DIAG) when the motor velocity is in the
range of Pr5.75+Pr4.35 (velocity coinciding width), when deterioration diagnosis warning is
valid (Pr6.97 bit 1 =1).
Range Unit Default |, elated
Pr5.76 Deterioration diagnosis torque average time
9 9 9 0~10000 ms 0 PIS|IT|F
Sets time required to compute the torque command average (weighted frequency) when
deterioration diagnosis warning is valid (Pr6.97 bit 1 = 1) and diagnosis velocity output
(V-DIAG) is ON.
Range Unit Default |, helated
. Deterioration diagnosis torque upper limit
I Pr5.77 9 9 PP -1000 to 1000 0.1% 0 PIS|IT|F
Range Unit Default |, clated
. Deterioration diagnosis torque lower limit
Pr5.78 9 9 -1000 to 1000 0.1% 0 PIS|IT|F
Sets the upper and lower limit values for torque command average value when deterioration
diagnosis warning is valid (Pr6.97 bit 1 = 1) and deterioration diagnosis velocity output
(V-DIAG) is ON.
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* A parameter is designated as follows: Class _Pr0.00 parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.
¢ P.3-32... “Inputs and outputs on connector X4”




1. Details of parameter
[Class 5] Enhancing setting

Default: [ ]
) ) ) Range Unit Default |, holated
Pr5.79 Modbus mirror register setting 9 32768 1o 32767 — 17410 lpls|TIE
Sets register address linked to Modbus register address 4420h “Mirror register 9.”
. . . Range Unit Default |, holated
Pr5.80 Modbus mirror register setting 10 39768 1032767 |  — 17411 IPISITIF
Sets register address linked to Modbus register address 4421h “Mirror register 10.”
Range Unit Default |, hokated
. Modbus mirror register setting 11
Pr5.81 9 9 -32768 to 32767 — 16398 |[P|S|T|F
Sets register address linked to Modbus register address 4422h “Mirror register 11.”
Range Unit Default |, hokted
. M mirror register ing 12
Pr5.82 odbus or register setting -32768 10 32767| — 16402 |P|S|T|F
Sets register address linked to Modbus register address 4423h “Mirror register 12.”
Range Unit Default |, iclated
. M mirror register setting 1
Pr5.83 odbus or register setting 13 -32768 to 32767 — 16411 PIS|T|F
Sets register address linked to Modbus register address 4424h “Mirror register 13.”
Range Unit Default |, ickated
. M mirror register setting 14
Pr5.84 odbus or register setling -32768 to 32767 — 16405 |P|S|T|F
Sets register address linked to Modbus register address 4425h “Mirror register 14.”
Range Unit Default |, helated
. M mirror register setting 1
Pr5.85 odbus or register setting 15 -32768 to 32767 — 16406 |P|S|T|F
Sets register address linked to Modbus register address 4426h “Mirror register 15.”
Range Unit Default |, elated
. Modbus mirror register setting 1
Pr5.86 9 g16 -32768 to 32767 — 0 P|S|T|F
Sets register address linked to Modbus register address 4427h “Mirror register 16.”

* A parameter is designated as follows: Class

ﬂgQ& Parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated

when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

Setup [Class 6] Special setting
Default: [ ]
Pre.00 | Analog torque feed forward conversion Range Unit Default |oontio) mode
' gain 010100  [0.1V/100% 0 P/s| |F

* Set the input gain of analog torque feed forward.
0to 9 are invalid.

<Usage example of Analog torque feed forward>

* Setting bit 5 place of Pr6.10 Function expansion setup to 1 enables the analog torque feed
forward. When the analog input 3 is used by another function (e.g. analog torque limit), the
function becomes invalid.

* The voltage (V) applied to the analog input 3 is converted to the torque via Pr6.00 Analog
torque feed forward conversion gain setup and added to the torque command (%): in CCW
direction if it is positive voltage or in CW direction if negative.

* The conversion of analog input 3, input voltage [V], to the torque command [%] to the
motor may be expressed mathematically as follows:

Torque command (%) = 100 x input voltage (V) / (Pr6.00 setup value x 0.1) ‘

Pr6.02

Range Unit Default co,ﬂﬁ'f‘}ﬁgde

Velocity deviation excess setup

0 to 20000 r/min 0 Pl | |

When the speed deviation (difference between internal positional command and actual
speed) exceeds this value, Err24.2 Speed over deviation protection occurs.
This protection is not detected when the setup value is 0.

Range Unit Default figlated
. JOG trial run command speed control mode
I Pr6.04 P 0 to 500 t/min 300 |P|S|TIF
Set up the command speed used for JOG trial run (velocity control).
Related page --++| Before using, refer to P.4-66 Preparation Trial Run.
Range Unit Default fdaiud
. Position 3rd gain valid time control mode
Pr6.05 g 01010000 | 0.1ms 0 P | |F
* Set up the time at which 3rd gain becomes valid.
* When not using this parameter, set Pr6.05 to 0 and Pr6.06 to 100.
* This is valid for only position control/full-closed control.
. . Range Unit Default |, qeiated
. Position 3rd gain scale factor
Pr6.06 g 50 to 1000 % 100 |P| | |F

* Set up the 3rd gain by a multiplying factor of the 1st gain:
* 3rd gain = 1st gain x Pr6.06/100

« A parameter is designated as follows: Class P"2-90_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 6] Special setting

Default: [ ]
Range Unit Default FEIEd)
Pr6.07 | Torque command additional value CONro.Mmode
6.0 q ~100 to 100 % 0 P/s| |F
¢ Set up the offset load compensation value usually added to the torque command in a
control mode except for the torque control mode.
* Update this parameter when the vertical axis mode for real time auto-tuning is valid.
Pre.0g | Positive direction torque compensation Range Unit Default | aated
. value ~100 to 100 % 0 P | |F
* Set up the dynamic friction compensation value to be added to the torque command when
forward positional command is fed.
* Update this parameter when the friction compensation mode for real time auto-tuning is valid.
Pr6.09 Negative direction torque compensation Range Unit Default [, heated
: value ~100 to 100 % 0 P | |F
* Set up the dynamic friction compensation value to be added to the torque command when
negative direction positional command is fed.
* Update this parameter when the friction compensation mode for real time auto-tuning is valid.
. . Range Unit Default Roliod
Pr6.10 Function expansion setu SO TR
I P P -32768 to 32767| — 16 P[S|TIF
Set up the function in unit of bit.
. Setup value
Function
[0] | 1
bit 0 Not used Fixed to 0.
bit 1 Load fluctuation control funtion Invalid | Valid
bit 2 Not used Fixed to 0.
bit 3 Inertia ratio switching Invalid Valid
bit 4 Current response improvement Invalid Valid
bit 5 Analog torque FF Invalid Valid
bit6to8 | Not used Fixed to 0.
bit 9 For manufacturer's use Fixed to 0.
. Positional deviation of falling . .
bit10 prevention function during alarm Invalid (hold) Valid (clear)
bit 11 Encodgr overhefclt abnormality Invalid Valid "
protectiondetection
bit 12 Not used Fixed to 0.
bit 13 For manufacturer's use Fixed to 0.
. Load variation suppression . .
bit 14 functionautomatic adjustment setting Invalid Valid
bit 15 Slow stop function. Invalid Valid™@

*The least significant bit is considered as bit0.

*1 When the encoder overheat alarm is generated, Err15.1 "Encoder overheat
abnormality protection” is generated together.

*2 Valid only when position control setting (Pr0.01 = 0) and block operation setting
is invalid (Pr6.28 = 0).
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1. Details of parameter
[Class 6] Special setting

Default: [ ]
Range Unit Default i
Pr6.11 Current response setu control mode
P P 10 o 100 % 100 |P/S|T|F
Fine tune the current response with respect to default setup (100 %).
Range Unit Default Related |
Pr6.13 2nd Inertia ratio control mode
I 0 to 10000 % 250 P/S|T|F

Set 2nd inertia ratio.
You can set up the ratio of the load inertia against the rotor (of the motor) inertia.

Pr6.13 = (load inertia/ rotor inertia) x 100 [%] |

If the inertia ratio is correctly set, the setup unit of Pr1.01 and Pr1.06 becomes (Hz). When
the inertia ratio of Pr0.04 is larger than the actual, the setup unit of the velocity loop gain
becomes larger, and when the inertia ratio of Pr0.04 is smaller than the actual, the setup unit
of the velocity loop gain becomes smaller.

Range Unit Default e
Pr6.14 | Emergency stop time at alarm o peap
6 gency stop 0 to 1000 1ms 200 |P|S|TIF

Set up the time allowed to complete emergency stop in an alarm condition. Exceeding this
time puts the system in alarm state.
When setup value is 0, immediate stop is disabled and the immediate alarm stop is enabled.

Range Unit Default FEEh
. 2nd over-speed level setu BISITIF
Pr6.15 p P 01020000 | r/min o [p[s[T[F

When the motor speed exceeds this setup time, Err26.1 2nd over-speed protection will be
activated.
The over-speed level becomes 1.2 times of the motor max. speed by setting up this to 0.

Il | B BB .

Range Unit Default Related
Pr6.16 | For manufacturer's use g 0 °°"‘"° ’““’de
Fixed to 0.
Range Unit Default Related |
Pr6.17 * | Front panel parameter writing selection £ONTo mode
panetp g Oto 1 — 0 P/S|T|F

Specify the EEPROM writing procedure when parameter is edited form the front panel.

Setup value Writing
[0] Do not write to EEPROM at the same time
1 Write to EEPROM at the same time
Range Unit Default e
Pr6.18 * | Power-up wait time COlro.moce
P 0o 100 0.1s 0 P/S|T|F

Set up the standard initialization time (1.5 s + a) after power-up.
For example, when setup value is 10, then 1.5 s + (10 x 0.1 s) = approx. 2.5 s.
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1. Details of parameter
[Class 6] Special setting

Default: [ ]

Range Unit Default el

Pr6.19 * | Encoder Z phase setu control mode
P P 01032767 | pulse 0 P/S|T|F

If the number of output pulses per one motor revolution after division of pulse output is not
an integer, fine adjust the width of encoder Z phase.

Pr6.20 *

n Related
Range Unit Default  |control mode

Z-phase setup of external scale

0 to 400 us 0 | IF

Set up the Z phase regenerative width of external scale in unit of time. Even if the width of
Z phase signal cannot be detected because the width equivalent of the travel distance from
the external scale is too short, the Z phase signal will be output for at least the period set to
this parameter.

I Pr6.21 *

. . Rel
Serial absolute external scale Z phase Range Unit Default |, Haated

setup Oto2% pulse 0 ‘ ‘ F

Full-closed control using serial absolute external scale. When outputting pulses by using the
external scale as the source of the output, set the Z phase output interval in units of A phase
output pulses of the external scale (before multiplied by 4).

Setup value Content

[0] Output Z phase only at absolute 0 position of external scale.

After the power is fed to the driver, the Z phase, as it crosses the zero at
the absolute position of external scale, is output in synchronous with the
A phase. Subsequently, the Z phase is output at the A phase output pulse
intervals set to this parameter.

1 to 268435456

When Pr6.58 # 0, The absolute position output of the external scale is identical to the Z
phase of the Pr6.58 setting value.

M Serial absolute external scale
e After the driver control power supply is turned on, the Z-phase is output for the first time
only when the external scale absolute position zero is traversed, and, using this position as a

datum, the Z-phase is output with the A-phase pulse interval that is set by Pr6.21. However,
when Pr6.21 = 0 is true, the Z-phase is output only at the absolute zero position.

* The first Z-phase output after switching on the driver control power supply can be set to any
external scale absolute position by the setting of Pr6.58. This function assumes use in case
absolute zero position of external scale does not exist within the movable range of the machine.

Pr6.58

»

|
|
&) 1 External scale absolute position

Set position of Z-phase
output at time of shipment
(Absolute position = 0)

Z-phase output position

Z-phase output interval
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1. Details of parameter
[Class 6] Special setting

Default: [ ]
Pr6.22 * | A B phase external scale pulse output Range Unit Default  |oooerod o
' method selection Oto1 — 0 \ \ F

Select the pulse regeneration method of A, B and Z parallel external scale.

Setup value

Regenerating method

[0]

Directly output the signals from A, B and Z parallel external scales.

1

Output A and B phase signals recovered from A, B and Z parallel external scales.

Z-phase is output directly.

Range Unit Default e
Pr6.2 Load fluctuation compensating gain conire, mode
6.23 P 99 -100 to 100 % 0 P/s| |F
Sets the compensation gain for the load fluctuation.
Range Unit Default REEd)
Pr6.24 Load fluctuation compensating filter conire, moge
P g 10102500 | 0.01 ms 53 |P/s| |F
Sets the filter time constant for the load fluctuation.
Range Unit Default o
Pr6.27 * | Alarm latch time selection contre, mode
I 6 0to 10 — 5 P/S|T|F
Set up the latch time.
Setup value Content
0 Latch time: infinite
1 1[s]
2 21[s]
3 3 [s]
4 4 [s]
5 5[s
3] Latch time [s]
6 6 [s]
7 7 [s]
8 8 [s]
9 9 [s]
10 10 [s]
Range Unit Default P
I Pr6.28 * | Special function selection 5 tog1 5 "F‘:"“m dee

Selects between enabling and disabling the block operation function.

Setup value

Writing

[0]

Block operation disabled

1

Block operation enabled

* A parameter is designated as follows: Class
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ﬂgQ& Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”




1. Details of parameter
[Class 6] Special setting

Default: [ ]
Range Unit Default |, nelated
Pr6.30 For manufacturer's use 0
Fixed to 0.
Range Unit Default el
Pr6.31 Real time auto tuning estimation speed conire, mode
I g P Oto3 — 1 PIS|TIF

Set up the load characteristics estimation speed with the real time auto tuning being valid. A
higher setup value assures faster response to a change in load characteristics but increases
variations in disturbance estimation. Result of estimation is saved to EEPROM every 30

minutes.
Setup value Mode Description
0 No change Stop estimation of load characteristics.
[1] Almost constant | Response to changes in load characteristics in every minute.
2 Slower change | Response to changes in load characteristics in every second.
. Obtain best suitable estimation in response to changes in load
3 Faster change L
characteristics.

* If the automatic oscillation detection is enabled by the support software PANATERM, the

setup value 3 is used.

« A parameter is designated as follows: Class _""%:2%_parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 6] Special setting

Default: [ ]

Range Unit Default bciatce

Pr6.32 | Real time auto tuning custom setu e

I 9 P 3276810 32767| — 0 P/S|T|F

When the operation mode of real time auto tuning is set to the customize (Pr0.02 = 6), set
the automatic adjusting function as shown below.
When the two-degree-of-freedom control mode is set , use with Pr6.32 = 0.

Bit Content Description
Enable/disable the load characteristics estimation function.
Setup value Function
[0] Disable
1 Enable
Load char- | * |f the load characteristics estimation is disabled, the current setup
1100 ac.terls_tlcs* cannot be changed even if the inertia ratio is updated according to
estimation the estimated value. When the torque compensation is updated by
the estimated value, it is cleared to O (invalid).

* To enable the load characteristics measurement, set Pr6.31 Real
time auto tuning estimation speed to a value other than 0 (stop
estimation).

Set up update to be made based on result of the load characteristics

estimation of Pr0.04 Inertia ratio.

Setup value Function

3102 Inertia ratio [0] Use the current setup.
update 1 Update by the estimated value.

* To enable the inertia ratio update, set Bits 1-0 (load characteristic
measurement) to 1 (enable). The inertia ratio will not be updated
unless both settings are made valid.

Set up the update to be made according to the results of load

characteristics estimation of Pr6.07 Torque command additional

value, Pr6.08 positive direction torque compensation value and Pr6.09
negative direction torque compensation value.

Setup value Function Compensation setup

[0] Use current setup Pr6.07 | Pr6.08 | Pr6.09
1 Disable torque compensation| O clear | 0 clear | O clear
610 4 Torque 2 Vertical axis mode Update | O clear | O clear
compensation 3 Friction c(claorc\l[;ensation Update | Low Low
Friction compensation ; .
4 (middle) Update | Middle | Middle
Friction compensation ; :
5 (high) Update | High High

* To enable the torque compensation (set to 2-5), set Bits 3-2 (Inertia
ratio update) to 1 (enable). It is not possible to update only the
torque compensation.

(continued)

* A parameter is designated as follows: Class P"9-90_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 6] Special setting

Default: [ ]

Enable/disable the basic gain setup to be made according to Pr0.03
Real time auto tuning mechanical stiffness selection.

Setup value Function e
7 Stiffness [0] Disable
setup 1 Enable

* To set this setting to a value other than 0, set Bits 3-2 (Inertia ratio
update) to 1 (enable). Inertia ratio is enabled/disabled by the setting
of Bits 1 and 0 (load characteristics measurement).

Enable/disable the change of parameter that is normally set at a fixed value.

Setup value Function
Fixed [0] Use the current setup. R
8 parameter 1 Set to a fixed value.
setup * To set this setting to a value other than 0, set Bits 3-2 (Inertia ratio

update) to 1 (enable). Inertia ratio is enabled/disabled by the setting
of Bits 1 and 0 (load characteristics measurement).

Select the gain switching related parameter to be used when the real
time auto tuning is enabled.

Setup value Function
Gain [0] Use the current setup.
10to 9 switching 1 Disable gain switching.
setup 2 Enable gain switching.

* To set this setting to a value other than 0, set Bits 3-2 (Inertia ratio
update) to 1 (enable). Inertia ratio is enabled/disabled by the setting
of Bits 1 and O (load characteristics measurement).

This parameter should be setup bit by bit. To prevent setting error, use of the setup support
software is recommended when editing parameter.

Do not change this parameter while the motor is running. Updated parameters will be
effective when the motor stops after the result of load characteristics measurement is
confirmed.

<Setup procedure of bitwise parameter>
When setting parameter to a value other than 0, calculate the setup value of Pr6.32 in the
following procedure.
1) Identify the LSB of the setup.
Example: LSB of the torque compensation function is 4.
2) Multiply the setup value by power of 2 (LSB). —
Example: To set the torque compensation function to friction compensation (middle):
24x 4 =64.
3) Perform steps 1) and 2) for every setups, sum up the values which are to be Pr6.32 setup value.
Example: Load characteristics measurement = enable, inertia ratio update = enable,
torque compensation = friction compensation (middle), stiffness setup = enable,
fixed parameter = set to a fixed value, gain switching setup = enable, then,
20x1+22x1+2x4+2"x1+28x1+2%%x2=1477

« A parameter is designated as follows: Class _""%:2%_parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 6] Special setting

Default: [ ]
Range Unit Default A
Pr6.33 | For manufacturer's use g contiol wode
— — 1000 Bl
Fixed to 1000.
L . . . Range Unit Default |, felated
. Hybrid vibration suppression gain
Pr6.34 v PP g 01030000 | 0.1/s 0 | JF
Set up the hybrid vibration suppression gain for full-closed controlling.
First set it to the value identical to that of poison loop gain, and then fine tune as necessary.
o . Range Unit Default | qeiated
. Hybrid vibration suppression filter
Pr6.35 v PP 01032000 | 0.01 ms 10 || IF
Set up the time constant of the hybrid vibration suppression filter for full-closed controlling.
While driving under full-closed control, gradually increase the setup value and check
changes in the response.
) . Range Unit Default |, qeiated
Pr6.36 Dynamic brake operation input 0o 1 — 0 = ‘ s T\ E
Sets between enabling and disabling dynamic brake (DB) operation input by I/O.
Note) This function is available only when the main power is turned off.
0: Disabled 1: Enabled
o i Range Unit Default | qeiated
. Oscillation detecting level
Pr6.37 g 0 to 1000 0.1% 0 P/S|T|F
Set up the oscillation detecting level.
If the effective value of the torque vibration, which is calculated from the motor vibration, is
the set value, or higher, in this case oscillation detection warning will be issued. If the setting
value is 0, then oscillation detection warning is disabled.

* A parameter is designated as follows: Class P"9-90_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 6] Special setting

Default: [ ]

Range Unit Default =

Pr6.38 * | Alarm mask setu control mode

I P -32768 to 32767| — 4 p‘s T ‘ F
Range Unit Default =

Pr6.39 Alarm mask setup 2 control mode

I P -32768 t0 32767 — 0 p\s T \ F

Set up the alarm detection mask. Placing 1 to the corresponding bit position disables

detection of the alarm condition.

Warning . bit
Warning name
number g Pr6.38 Pré.39
A0 Overload warning bit7 —
A1 Over-regeneration warning bit5 —
A2 Battery warning bit0 —
A3 Fan warnin bit6 —
A4 Encoder communication warning bit4 —
A5 Encoder overheat warning bit3 —
A6 Oscillation detection warning bit9 —
A7 Lifetime detection warning bit2
A8 External scale error warning bit8 —
A9 External scale communication warning bit10 —
AC Deterioration diagnosis warning — bit7
C3 Main power off warning bit12 —
Range Unit Default e
Pr6.41 Anti-vibration depth 1 COftro, mode
6 P 0 to 1000 — 0 P | |F
Set the anti-vibration depth of 1st damping function.
Range Unit Default REEER
Pr6.42 | Two-stage torque filter time constant COIFTo mote
geforq 0102500 | 0.01ms 0 P/S|T|F
Set the time constant of the filter according to the torque command. The setup value 0
disables filter. Regardless of gain selecting state, this setting always remains valid.
Range Unit Default e
Pr6.4 Two-stage torque filter attenuation term COIvro mode
6.43 geforq 0 to 1000 — 0 P/S|T|F
Set the attenuation term of 2-stage torque filter.
Pr0.00

* A parameter is designated as follows: Class

_ == Parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated

when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 6] Special setting

Default: [ ]
i . i Range Unit Default | qeiated
I Pr6.47 # | Function expansion settings 2 22768 1032767 — ] = ‘ s T\ =
Set up the function in unit of bit.
e Setup value
0 1
bit 0 Two-degree-of-freedom control mode Invalid Valid
bit 1 Not used Fixedto O
bit 2 Encerr/externaI sc_:ale communication Com_patible V\_/ith Relgx error/
error judgment setting previous setting alarm judgment.
bit 3 Auto tuning selection ** Standard type Synchronous type
bit4to 7 | Not used Fixed to O
bit 8 For manufacturer's use Fixedto O
bit 9 to 10 | Not used Fixedto O
bit 11 Immediate stop alarm extension Invalid | Valid
bit 12 to 13| Manufacturer use Fixedto O
bit 14 Quadrant projection suppression function Invalid | Valid
bit 15 Not used Fix at 0. Fixedto O

* The least significant bit is considered as bitO.

*Regarding bit3 (two-degree-of-freedom control real-time auto tuning selection), the function
is available only when bitO is set to 1: Enabled.

*1 For details of the type, refer to P.5-10 Real time auto tuning (two-degree-of-freedom control, standard
type) and P.5-17 Real time auto tuning (two-degree-of-freedom control, synchronous type).

Range Unit Default | omocted
Pr6.48 Adjust filter Size A1
J 0 to 2000 0.1 ms Size B,C:12 |P|S F
Size D,E,F:17

Set time constant of adjustment filter for two-degree-of-freedom control (position and speed).

I Pr6.49

Range Unit Default corﬁrecl)atrﬁgde

Adjust/Torque command attenuation term
00 99 — 15 [P | |F

Set attenuation term of the command filter and adjustment filter for two-degree-of-freedom
control (position and speed).
Decimal notation: 1st digit sets command filter and 2nd digit sets adjustment filter.

value of digit Content
Oto 4 Without attenuation term (functions as 1st filter).
5t09 The 2nd filter (attenuation term 0 is 1.0, 0.86, 0.71, 0.50 and 0.35, in that order).

But,when Pr2.13(Selection of damping filter switching) is set up 4,The 2nd filter attenuation
term fixxed 1.0.
Example: To set command filter 0 = 1.0, adjustment filter 1 _ = 0.71:

Setup value =75 1stdigit=5 (0= 1.0), 2nd digit=7 (0 =0.71)

Pr2.22 Command smoothing filter is applied as time constant of command filter.
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* A parameter is designated as follows: Class _Pr0.00 parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.
¢ P.3-32... “Inputs and outputs on connector X4”




1. Details of parameter
[Class 6] Special setting

Default: [ ]
Range Unit Default cktos
Pr6.50 Viscous friction compensation gain 01 % contremode
0 to 10000 (10000 r/min) 0 P|S| |F
Command velocity is multiplied by this setting and the result is added to the torque
command as compensation value.
The unit is [Rated torque 0.1 %/(10000 r/min)].
Range Unit Default acktos
Pr6.51 Immediate cessation completion wait time Conro. mode
6.5 P 0 to 10000 ms 0 P/S|T|F
When immediate stop alarm is occurs, turn off brake release output (BRK-OFF) and set the
time during which the current flows through the motor.
Range Unit Default ek
Pr6.52 For manufacturer's use 9 5 gontro dee
Fixed to 0.
Range Unit Default Flbies
Pr6.53 | For manufacturer's use 9 5 contro ’"“’de
Fixed to O.
Range Unit Default e
Pr6.54 For manufacturer's use 9 5 gontro dee
Fixed to 0.

* A parameter is designated as follows: Class

ﬂgQ& Parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated

when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 6] Special setting

Default: [ ]

Range Unit Default bclatce

Pr6.57 Torque saturation anomaly detection time control mode

I q v 0 to 5000 ms 0 P/s| |F

Set torque saturation error protection detect time.

protection occurs.

longer than 5 sec.

Torque

Torque limit —»----------——

Torque command

When torque saturation still continues after the preset time, Err16.1 Torque saturation error

When the setup value is 0, this function is disabled and no alarm will generate.
e For example, if setting is 5000, Err16.1 will generate when torque saturation continues

* During torque controlling, this function is disabled and Err16.1 will not generate.
* During immediate stop alarm, this function is disabled and Err16.1 is not generated.

Torque controlling

A

Pr6.57 setup value (ms) or less

signal output OFF ON OFF ON
(TLC) ! ! | )
- | |
Servo-Alarm output ! ! ! .
(ALM) ! : not Alarm :
| | 1 1

Pr6.57 setup value (ms‘)

/]

If torque saturation condition
has not continued for Pr6.57
setup value (ms), Err16.1 will
not generate and count is
cleared.

When torque saturation
continues for a period longer
than Pr6.57 setup value,
Err16.1 will generate.

Time

OFF

Err16.1 occurs

f Related

Pr6.5g | Serial absolute external scale Z phase 2145:2:?24& Uil Default  |control mode
. . - o

shift amoun 2147483647 | 0 PIS|TIF

Sets the absolute position to output external scale Z-phase when serial absolute external

scale is used.

Range Unit Default Rtelatedd
Pr6. 2nd damping filter depth contro, Moce
6.60 PIng P 0 to 1000 — 0 P | |F

Sets the damping depth of the 2nd resonance oppression notch filter.

* A parameter is designated as follows: Class

Pr0.00

_ SZ= Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 6] Special setting

Sets the antiresonance damping ratio of the 2nd model type resonance oppression notch

filter.

Default: [ ]
Range Unit Default et
Pr6.61 1st resonance frequenc coniro.mode
6.6 quency 0103000 | 0.1Hz 0 Pl | |
Sets the resonance frequency for the load of model 1 type vibration control filter.
Range Unit Default pel
Pr6.62 1st resonance damping ratio coniro.moce
6.6 ping 0 to 1000 — 0 Pl | |
Sets the resonance damping ratio of the 1st model type resonance oppression notch filter.
Range Unit Default Re
Pr6.63 1st antiresonance frequenc COINTo-Moce
quency 0 to 3000 0.1Hz 0 Pl | |
Sets the antiresonance frequency of the 1st model type resonance oppression notch filter.
Range Unit Default cktos/ s
Pr6.64 1st antiresonance damping ratio coniro.moce
6.6 ping 0 to 1000 — 0 Pl | |
Sets the antiresonance damping ratio of the 1st model type resonance oppression notch
filter.
Range Unit Default fee
Pr6. 1st response frequenc coniro.moce
6.65 P quency 0103000 | 0.1Hz 0 Pl | |
Sets the response frequency of the 1st model type resonance oppression notch filter.
Range Unit Default el
Pr6.66 2nd resonance frequenc coniro.moce
quency 0 to 3000 0.1Hz 0 Pl | |
Sets the resonance frequency of the 2nd model type resonance oppression notch filter.
Range Unit Default Rl
Pr6.67 | 2nd resonance damping ratio coniro.mode
6.6 ping 0 to 1000 — 0 Pl | |
Sets the resonance damping ratio of the 2nd model type resonance oppression notch filter.
Range Unit Default SR
Pr6.68 | 2nd antiresonance frequenc Conro.mode
quency 0 to 3000 0.1Hz 0 Pl | |
Sets the antiresonance frequency of the 2nd model type resonance oppression notch filter.
Range Unit Default FelpiE
Pr6. 2nd antiresonance damping ratio coniro.moce
r 6.69 ping 0 to 1000 — 0 Pl | |

« A parameter is designated as follows: Class _""%:2%_parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated
when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 6] Special setting

Pr6.70

2nd response frequency

Default: [ ]
R Related

Range Unit Default  |control mode
0103000 | 0.1Hz 0 Pl | |

Sets the response frequency of the 2nd model type resonance oppression notch filter.

I .

o Range Unit Default |, qeiated
. 3rd damping filter depth
Pré.71 ping P 0 to 1000 — 0 P | [F
Sets the damping depth of the 3rd resonance oppression notch filter.
Range Unit Default Rte'atedd
. 4th damping filter depth conlre, mode
Pré.72 ping P 0 to 1000 — 0 P | [F
Sets the damping depth of the 4th resonance oppression notch filter.
Range Unit Default Felice
Pr6.73 | Load estimation filter 9 control mode
0102500 | 0.01ms 0 Ps| |
Sets the filter time constant for the load estimation.
) Range Unit Default | qeiated
. Torque compensating frequency 1
Pré.74 q P g frequency 0105000 | 0.1Hz 0 Ps| |

)l

Sets the filtering frequency 1 (F1)for the output of velocity control.
Pr6.74(Torque compensating frequency 1) and Pr6.75(Torque compensating frequency 2)
are inzhe following range, Ttorque compensating is valid.

(Pr6.75x32) > Pr6.74 > Pr6.75 > 1.0 Hz

Pr6.75

Torque compensating frequency 2

Range Unit Default co;ﬁf(l)atrﬁgde
0 to 5000 0.1Hz 0 Pls| |

 a

Sets the filtering frequency 2(F2) for the output of velocity control.
Pr6.74(Torque compensating frequency 1) and Pr6.75(Torque compensating frequency 2)
are inzhe following range, Ttorque compensating is valid.

(Pr6.75x32) = Pr6.74 > Pr6.75 = 1.0 Hz

Range Unit Default Related
Pr6.76 | Number of load estimation g control mode
0to8 — 0 P/s| |
Sets the number (N)for the load estimation.
Range Unit Default FERE
Pr6.87 For manufacturer's use d 5 °°r“"° dee

.

Fixed to 0.

Related page -
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* A parameter is designated as follows: Class

ﬂQQ& Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.
¢ P.3-32... “Inputs and outputs on connector X4”




1. Details of parameter
[Class 6] Special setting

Default: [ ]
Range Unit Default cktos/
Pr6. Absolute multi-rotation data upper limit COITro, mode
6.88 PP 0 to 65534 — 0 P/sS|T|F
Sets the upper limit value for absolute multi-rotation data.
Multi rotation data will change to O when this set value has been exceeded.
Inversely, it will change to the set value in case it goes lower than 0.
Internal value will be set to 65535 in case Pr0.15 is set to 0 or 2 (absolute mode).
Range Unit Default | elated
Pr6.97 Function expansion setting 3 2147483648 to 0 plslT/E
2147483647 -
Sets various function in bit units:
function Setup value
. Quadrant projection compensation function . . o
bit0 enhancement O:Invalid 1:valid
bit1 Deterioration diagnosis warning function O:Invalid 1:valid
. Expansion of Allowable motor operating range . . o
bit2 abnormal protection O:Invalid 1:valid
bit3-31 For manufacturer use. Please set fixed to O.
*bit 0 is the least significant bit.
Range Unit Default | Related
Pr6.98 Function expansion setting 4 2147483648 to 0 plsTIE
2147483647 -

Sets various function in bit units:

bit 0 to 31: For manufacture use. Please set fixed to 0

*bit 0 is the least significant bit.

* A parameter is designated as follows: Class

ﬂgQ& Parameter No.

¢ For parameters which No. have a suffix of “ * ”, changed contents will be validated

when you turn on the control power.

Related page -<¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

Setup [Class 7] Special setting
Default: [ ]
. . L Range Unit Default |, elated
I Pr7.14 Main power turn-off warning detection time 010 2000 s 0 P ‘ S T\ =

Sets the time elapsed before the main power turn-off warning is detected when a main
power turn-off state continues.

0to 9, 2000: Warning detection disabled

10 to 1999: Warning detection enabled (unit shown in ms).

Note) To cause the warning detection to occur earlier than turn-off detection, maintain the
relationship "Pr7.14 < Pr5.09" when this parameter is set.

In addition, when the time set for Pr7.14 is long and the P-N voltage at the main power
converter area is reduced to the specified value or below before the warning is detected,
Err13.0 "Main power insufficient voltage protection” is invoked earlier than the warning.

Range Unit Default Raitaty
Pr7.22 | Special function enhancement setting 1 oo moce
I P 97 [Cao7e8t032767] — 0 P/S|T|F

Sets various function in bit units:

bit Function Setup value
bit0-3 Not used Fixed to 0.
bita external scalg position |nfor.mat|on monitor function 0:Invalid 1:-Valid
setting under semi-closed control
bit5-15 Not used Fixed to 0.

*bit O is the least significant bit.

*For bit 4 (external scale position information monitor function setting under semi-closed
control” ), external scale position information can be monitored regardless of the setting
of this bit, in case of full closed control.

All other parameters will be manufacturers use.Please do not change the default
parameters.

« A parameter is designated as follows: Class P"2-90_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --¥| < P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
Setup [Class 8] Special setting

Parameter is all manufacturers use.Please do not change the
default parameters.

1. Details of parameter
Setup [Class 9] Special setting

Parameter is all manufacturers use.Please do not change the
default parameters.

1. Details of parameter
Setup [Class 15] Special setting

Parameter is all manufacturers use.Please do not change the
default parameters.
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2.Trial Run (JOG run)

Setup Inspection Before Trial Run

(1) Inspection on wiring
* Miswiring ? (Especially power input and motor output)
* Short or grounded ?
* Loose connection ?

(2) Confirmation of power supply and voltage
* Rated voltage ?

Display LED
B R

CHARGE

Na'a

(3) Fixing of the servo motor
¢ Unstable mounting ?

(4) Separation from the
mechanical system

Connector X6

[

(5) Release of the brake

Machine

(6) Turn to Servo-OFF after finishing the trial run by pressing S

* Wiring details please refer to P.2-12 ~ "Overall Wiring/ Wiring of the Main Circuit/ Wiring
Diagram".
*The drive in the diagram is a multi - functional.
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2.Trial Run (JOG run)

Setup Trial Run by Connecting the Connector X4

Trial Run (JOG run) at Position Control Mode

)
)
3)
)
)

—

Connect the Connector X4. I
Enter the power (DC12 V to 24 V) to control signal (COM+, COM-)
Enter the power to the driver.
Confirm the default values of parameters.
Match to the output format of the host controller with Pr0.07 (Command pulse input
mode setup).
6) Write to EEPROM and turn off/on the power (of the driver).
7) Connect the Servo-ON input (SRV-ON) and COM- (Connector X4, Pin-41) to bring
the driver to Servo-ON status and energize the motor.
8) Enter low frequency from the host controller to run the motor at low speed.
9) Check the motor rotational speed at monitor mode whether,
rotational speed is as per the setup or not, and
the motor stops by stopping the command (pulse) or not.
10) If the motor does not run correctly, refer to P.2-102, "Display of Factor for No-Motor
Running" of Preparation.

N

g b

e Wiring Diagram

Connector X4

_I_—7 COM+
DC 29
12Vto24V °7] SRV-ON
A com-
R .
PULS1
PULS2 In case of -
bC SIGN1 open collector input
12V SIGN2
| | _2ke 20 kO[] HL
PULSH1 :- +— PULS
N Dé “ 45 'm > in case of
P PULSH2 2ke 20Ky line receiver
. ~46] SIGNH1 [ 42K 20kaf) sign | input
X sioNHz |420 )C D> L
| E E 13 2k 20 kQ[] P
\-I-l GND %
e Parameter
Pr No. Title Setup value
0.01 Control mode setup 0
5.04 Over-travel inhibit input setup 1
0.05 Selection of command pulse input arbitrary value
0.07 Command pulse input mode setup 1
5.18 Invalidation of command pulse inhibit input 1
5.17 Counter clear input mode 2
* Input signal status
No. Title of signal Monitor display
0 Servo-ON +A
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l 2.Trial Run (JOG run)

Trial Run by Connecting the Connector X4

Trial Run (JOG run) at Velocity Control Mode

1) Connect the Connector X4.

2) Enter the power (DC12 V to 24 V) to control signal (COM+, COM-)

3) Enter the power to the driver.

4) Confirm the default values of parameters.

5) Connect the Servo-ON input (SRV-ON, Connector X4, Pin-29) and COM- (Connector
X4, Pin-14) to turn to Servo-ON and energize the motor.

6) Close the speed zero clamp input (ZEROSPD) and apply DC voltage between velocity
command input , SPR (Connector X4, Pin-14) and GND (Connector X4, Pin-15), and
gradually increase from 0 V to confirm the motor runs.

7) Confirm the motor rotational speed in monitor mode.

* Whether the rotational speed is per the setup or not.
* Whether the motor stops with zero command or not.

8) If the motor does rotate at a micro speed with command voltage of 0.

9) When you want to change the rotational speed and direction, set up the following pa-
rameters again.

Pr3.00: Speed setup, Internal/External switching Refer to P.4-29, 30 "Param-
Pr3.01: Speed command rotational direction selection — eter Setup" (Parameters for
Pr3.03: Reversal of speed command input Velocity/Torque Control)

10)If the motor does not run correctly, refer to P.2-102, "Display of Factor for No-Motor
Running" of Preparation.

e Wiring Diagram

T com+
oG 1 o2 SRV-ON
12Vto24V T o2 7EROSPD Run with ZEROSPD switch close,
41 and Stop with open
COM-
In case of bi-directional operation
. (Positive/Negative), provide a bipolar
o L <4 SPRITRQR/SPL power supply.
10V 15 In case of one-directional operation
GND
e Parameter
Pr No. Title Setup value
0.01 Control mode setup 1
5.04 Over-travel inhibit input setup 1
3.15 Speed zero-clamp function selection 1
3.00 Speed setup, Internal/External switching
3.01 Speed command rotational direction selection
3.02 Input gain of speed command Set up as
3.03 Reversal of speed command input required

4.22 Analog input 1 (Al1) offset setup
4.23 Analog input 1 (Al1) filter

¢ Input signal status

No. Title of signal Monitor display
0 Servo-ON +A
5 Speed zero clamp —
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I 2.Trial Run (JOG run)

Trial Run by Connecting the Connector X4

Trial Run (JOG run) at Torque Control Mode

1
2
3
4
5
6

Connect the Connector X4. I

Enter the power (DC12 V to 24 V) to control signal (COM+, COM-)

Enter the power to the driver.

Confirm the default values of parameters.

Set a lower value to Pr3.07 (4th speed of speed setup).

Energize the motor by connecting the Servo-ON input (SRV-ON, Connector X4,

Pin-29) and COM- (Pin-41 of Connector X4) to turn to Servo-ON status.

7) Confirm that the motor runs as per the setup of Pr3.07 by applying DC voltage (posi-
tive/negative) between the torque command input (Pin-14 of Connector X4) and GND [
(Pin-15 of Connector X4).

8) If you want to change the torque magnitude, direction and velocity limit value against

the command voltage, set up the following parameters.

Pr3.19: Input gain of torque command }Refer to P.4-35, 36, "Parameter Setup"

— = ~— ~— ~— ~—

Pr3.20: Input reversal of torque command (Parameters for Velocity/Torque Con-
Pr3.21: Speed limit value 1 trol)
9) If the motor does not run correctly, refer to P.2-102, "Display of factor for No-motor run-

ning" of Preparation.
* Wiring Diagram
_,_77 COM+
|1D§Vt024v'[ ’_(/Oﬁ SRV-ON
A com-

For bi-directional running (Positive/Negative),
provide a bipolar power supply.

e L m& SPR/TRQR
10V T 15 GND In case of one way running

e Parameter

Pr No. Title Setup value
0.01 Control mode setup 2
5.04 Over-travel inhibit input setup 1 E—
3.15 Speed zero-clamp function selection 0
3.17 Selection of torque command 0
3.19 Input gain of torque command Set up as
3.20 Input reversal of torque command required
3.21 Speed limit value 1 lower value
* Input signal status E—
No. Title of signal Monitor display
0 Servo-ON +A
5 Speed zero clamp —
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Setup

2.Trial Run (JOG run)

Setup of Motor Rotational Speed and Input Pulse Frequency

Input pulse frequency | Motor rotational speed Pr0.08
(pPs) (r/min) 23-bit

2M 3000 20000

500 K 3000 10000

250 K 3000

N N N
w w 5]

5000
223
2000
223
20000

100 K 3000

500 K 1500

When setting Pr0.08, and encoder resolution is automatically set up as numerators. For

full closed controlling, setting of Pr0.08 is ignored and settings of Pr0.09 and Pr0.10 are
always applied.

* Max. input pulse frequency varies depending on input terminals.

4-90

¢ The desired setting can be determined by selecting value of numerator and denomina-
tor of electronic gear. However, an excessively high division or multiplication ratio can-
not guarantee the operation. The ratio should be in a range between 1/1000 and 8000.
Excessively high multiplication ratio will cause Err27.2 (command pulse multiplication
error protection) due to varying command pulse input or noises, even if the other set-
tings are within the specified range.

Relation between the motor C so° Pulley ratio : 5
rotational speed and input - 12
P P Gear ratio : 12

pulse counts

Total reduction ratio : 55z

When setting the command division and multiplication ratio

as numerator/denominator, express it as Pr0.09/Pr0.10 with

Pr0.08 = 0. For full closed controlling, setting of Pr0.08 is ig-

nored and settings of Pr0.09 and Pr0.10 are always applied.

e.g.) When you want to rotate the motor by 60° with the load
of total reduction ratio of 18/365.

Encoder
23-bit
Pr0.09 9568256 T Dedialfioad 2 [Degimall
e E— " ecimal figur i ecimal figures
Pr0.10 3375 20 1 212 4096
2! 2 218 8192
To rotate the output shaft by 22 4 ot 16384
Command 60°, enter the command of 23 8 215 32768
pulse 10000 pulses from the host 24 16 21 65536
controller. 28 32 217 131072
26 64 218 262144
365 1x22% 60° 27 128 219 524288
How to 18 10000 360° 28 256 20 | 1048576
determine 9568256 2° 512 22 2097152
parameter = 210 1024 222 4194304
3375 21 2048 2% 8388608

* Refer to P.2-86 “Setup of command division and multiplication ratio
(electronic gear ratio)” of Supplement.
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1. Gain Adjustment
Adjustment Outline

It is required for the servo driver to run the motor in least time delay and as faithful as
possible against the commands from the host controller. You can make a gain adjustment
so that you can run the motor as closely as possible to the commands and obtain the op-
timum performance of the machine.

<e.g. : Ball screw>

i Gain setup : Low Gain setup : High Gain setup : High + feed forward setu)
+2000 a— 7\ T\
[ A AN /. N\ / \
WA AN /4 N\ /. N\
0 \ AN \

| Motor actual speed
Command Speed

-2000

0.0 125 250 375 0.0 125 250 375 0.0 125 250 3i
Position loop gain 1 20 Position loop gain 1100 Position loop gain 1100
Velocity loop gain 1100 Velocity loop gain : 50 Velocity loop gain : 50
Time constant of . 50 Time constant of . 50 Time constant of . 50
V-loop integration : V-loop integration : V-loop integration :

Velocity loop feed forward : 0 Velocity loop feed forward : 0 Velocity loop feed forward : 50C
Inertia ratio 1100 Inertia ratio 1100 Inertia ratio :10C

Procedures

Start adjustment * Fit gain function is a function of the setup

support software, “PANATERM”.
Please use the software and the manual
Adjust by by download from our web site.
using fit gain
function?

Automatic
adjustment ?

No

Yes v
Release of

auto-adjusting
function

Ready for
command
input ?

Yes

Fit gain function *

Operation by using
the trial run function

Real time

auto-gain tuning v

Action O.K.?
Yes N Y
Yes Manual gain tuning

Release of
auto-adjusting
function Action 0.K.2 =X
{‘ Yes
Yy
[ Writing to EEPROM | Y
(Consult to authorized deaIeD

Y

(Finish adjustment)

For safety operation, first adjust the gain by referring to P.6-29 Setup of gain pre-adjustment
protection.
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1. Gain Adjustment

Outline

Function Explanation tzargef:r
. . . Estimates the load inertia of the machine in real time, and automatically sets up
Real-time auto-gain tuning . . . . P.5-4
the optimum gain corresponding to this result.
© In the two-degree-of-freedom control mode, command response and servo
o 2| Two-degree-of-freedom - ) - ) )
= < rigidity can be independently set with improved responsiveness. This mode has |P.5-11
& O | control mode . .
53 enhanced position and speed control functions.
Q
o= Reduces the resonance vibration point by automatically setting up the notch
- Adaptive filter filter coef_ficient.whic.:h removes the resonance component from Ithe torque com- P 5.07
mand while estimating the resonance frequency from the vibrating component
which appears in the motor speed in actual operating condition.
Execute the manual adjustment or fine-tuning when real-time auto-gain tuning
Manual gain tuning (basic) | cannot be activated due to the limitation of operation or load condition, or when |P.5-30
you want to obtain an optimum response and stability under these conditions.
Adjustment in position control mode P.5-31
. Adjustment in velocity control mode P.5-32
Basic procedure - -
Adjustment in torque control mode P.5-32
Adjustment in full-closed control mode P.5-33
You can expect to reduce vibration at stopping and settling time and to improve
Gain switching function | command compliance by switching the gains by internal data or external sig- P.5-34
nals.
Supbression of ma- When the machine stiffness is low, vibration or noise may be generated due to
.pp the distorted axis, hence you cannot set the higher gain. You can suppress the |P.5-37
chine resonance . . )
resonance with two kinds of filter.
. . You can obtain the higher performance while you are not satisfied with the
Manual gain tuning : . . . : . -
L performance obtained with the basic adjustment, using the following application |P.5-41
(application) ;
functions.
s . Damping control P.5-41
5 Damping control —
S Model-type damping filter P.5-43
g Velocity feed forward function improves responsiveness during position control
(_%' Feed forward function and full closed control. Torque feed forward improves the response of velocity |P.5-47
5 control system.
3 Load variation Function which obtains both reducing motor speed variation and improving
-~ . . o . . . . P.5-50
suppression function stability by changing estimated disturbance torque and load fluctuation.
3rd gain switching By using this function in addition to the normal gain switching function, the gain P 553
function can be changed at the moment of stop to further shorten the positioning time. '
Friction torque Offset load compensation and dynamic friction compensation are used to P 5.55
compensation reduce effects of mechanical friction. ’
]!Eﬁztl;;ano switching This function can be used when selectable 2 inertia ratios are provided. P.5-57
Hybrid vibration This function, when used in full closed control mode, prevents vibration P 5-59
damping function resulting from torsion on motor and load. ’
Qudrant projecttion Control configuration can be switched to suppress quadrant projection P 5-60
suppression function occurring during arc interpolation of 2 or more axes. ’
In the two-degree-of-freedom control mode, command response and servo
Two-degree-of-freedom | . .. ; o . .
rigidity can be independently set with improved responsiveness. This mode has |P.5-62
control mode " i
enhanced position and speed control functions.
Two-stage torque filter In addition to 1st and 2nd torque filters (Pr1.04 and Pr1.09), another torque P 5.67

filter can be set.

Remarks -

shut off the main power, or turn to Servo-OFF.

* Pay extra attention to safety, when oscillation (abnormal noise and vibration) occurs,
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2. Real-Time Auto-Gain Tuning

Adjustment

Basic

The system estimates the load characteristics in real time, and automatically performs

basic gain set

ting and friction compensation by referring to stiffness parameter.

Velocity | setti

command

Position/ | Basic gain automatic ~ Adaptive Friction torque Torque
ng /4 processf compensatlon/‘ command Motor
Position/ Torque current
Velocity l\fl_lottch command 4 gg:ﬁglt > Motor
control iher Generation
‘ f/L Load characteristic
estimation
Resonant frequency
measurement Motor
speed
L g Encoder
Servo driver

Applicable Range

Real time auto-gain tuning is applicable to all control modes.

Real-time auto-tuning condition

Control Mode | active control mode. For details, refer to the description of Pr0.02 Real-

Specific real-time auto-tuning mode is selected according to the currently

time auto-tuning setup.

Others

* Should be in servo-on condition

¢ Input signals such as the deviation counter clear and command input
inhibit, and parameters except for controls such as torque limit setup, are
correctly set, assuring that the motor can run smoothly.

Caution

Real-time auto-gain tuning may not be executed properly under the conditions described
in the table below. Under these conditions, change the load condition or operation pat-
tern, or start manual gain tuning (refer to P.5-27).

Conditions which obstruct real-time auto-gain tuning action

Load inertia

*The load is too small or large compared to the rotor inertia. (less than 3
times or more than 20 times).
* The load inertia changes too quickly.

Load

* The machine stiffness is extremely low.
¢ Nonlinear characteristics such as backlash exist.

Action
pattern

* The motor is running continuously at low speed of (100 [r/min] or lower.

* Acceleration/deceleration is slow (2000 [r/min] per 1[s] or low).

* Acceleration/deceleration torque is smaller than unbalanced weighted/
viscous friction torque.

*When the speed condition of 100 [r/min] or more and acceleration/
deceleration condition of 2000 [r/min] per 1 [s] are not maintained for
50 [ms].




I 2. Real-Time Auto-Gain Tuning

Basic

How to Operate

1) Bring the motor to stall (Servo-OFF).
2) Set up Pr0.02 (Setup of real-time auto-gain tuning mode) to 1-6.
Default is set to 1.

‘Slgfblg Real-time auto-gain tuning
0 Invalid
1 Standard
2 Positioning ™
3 Vertical axis ™
4 Friction compensation ™
5 Load characteristic measurement
6 Customize ™

¥

*

*2

*3

*4

Velocity and torque controls are the
same as in the standard mode.
Torque control is the same as in the
standard mode.

Velocity control is the same as in the
vertical axis mode. Torque control is
the same as in the standard mode.
Certain function(s) is not available

in a specific control mode. Refer to
description in Pr6.32.

Control parameter is automatically set according to Pr0.03 Real-time auto-tuning stiff-

ness setup. For details, refer to P.5-6 and 5-7.

3) Turn on servo, and start the machine.

¥

Estimation of load characteristics starts.
4) When the load characteristics are determined, Pr0.04 Inertia ratio is updated.

In a specific mode, the following parameters are changed:

Pr6.07 Torque command additional value

Pr6.08 Positive direction torque compensation value

Pr6.09 Negative direction torque compensation value

Load characteristics estimation speed can be set by Pr6.31 Real time auto tuning esti-

mation speed.
5) When value of Pr0.03 Real-time auto-tuning stiffness setup is increased, the motor re-

sponsiveness will be improved.

Determine the most appropriate stiffness in relation to the positioning setup time and

vibration condition.
6) To save the result to memory, write the data to EEPROM.

If power is turned off within 30 minutes after the end of tuning process, the result of the
real-time auto-tuning is not saved. If the result is not saved, manually write parameters to
EEPROM and then turn off power.

* While the auto-tuning is valid, parameters that are to be automatically adjusted cannot be

changed.

Related page -<3| « P.2-109 “EEPROM Writing Mode”  P.4-6 to P.4-85... “Details of parameter”
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Basic

l 2. Real-Time Auto-Gain Tuning

Parameters set/changed by real-time auto-gain tuning

e Parameters which are updated
The real-time auto-tuning function updates the following parameters according to
Pr0.02 Real-time auto-tuning setup and Pr6.32 Real-time auto-tuning custom setup
and by using the load characteristic estimate values.

Class| No. Title Function

Updates this parameter when the real-time auto-

0 |04 | Inertia ratio R . .
tuning inertia ratio update is enabled.

6 |07 Torque command Update this parameter when the vertical axis mode
additional value for real time auto-tuning is valid.

6 los Positive direction torque | Update this parameter when the friction
compensation value compensation mode for real time auto-tuning is valid.

6 |oo Negative direction torque | Update this parameter when the friction

compensation value compensation mode for real time auto-tuning is valid.

e Parameters which are updated to setup value corresponding to stiffness setup
The real-time auto-tuning function updates the following basic gain setup parameters
according to Pr0.03 Real-time auto-tuning stiffness setup.

Class| No. Title Function

1 00 | 1st gain of position loop

1 01 | 1st gain of velocity loop

1st time constant of velocity loop
integration When stiffness setup is valid, updates the

parameter based on the setup value.
Refer to P.5-9 Basic gain parameter setup
table.

1 | 02

1 04 | 1sttime constant of torque filter

1 05 | 2nd gain of position loop

1 06 | 2nd gain of velocity loop

2nd time constant of velocity

1 | 07 . .
loop integration

1 09 | 2nd time constant of torque filter

e Parameters which are set to fixed value
Real-time auto-tuning function sets the following parameters to the fixed value.

Class| No. Title Setup value whe.n fixe.d parameter
setup is valid.
1 03 | 1st filter of speed detection 0
1 08 | 2nd filter of speed detection
1 10 | Velocity feed forward gain 300 (30 %)
1 11 | Velocity feed forward filter 50 (0.5 ms)
1 12 | Torque feed forward gain
1 13 | Torque feed forward filter 0

Related page -<%| * P.4-6 to P.4-85... “Details of parameter”



I 2. Real-Time Auto-Gain Tuning

Basic

e Parameters which are set in response to gain switching setup
The real-time auto-tuning function sets the following parameters as the gain is
switched.

Class

No.

Title

Function

1

14

2nd gain setup

Sets to 1 if the current setting is not
maintained.

15

Mode of position control switching

Sets to 10 to enable the gain switching.
Sets to 0 to disable the gain switching.

16

Delay time of position control

switching

Sets to 50 if the current setting is not

17

Level of position control switching

maintained.

18

Hysteresis at position control

switching

Sets to 33 if the current setting is not

19

Position gain switching time

maintained.

20

Mode of velocity control switching

21

Delay time of velocity control
switching

22

Level of velocity control switching

23

Hysteresis at velocity control
switching

Sets to 0 if the current setting is not
maintained.

24

Mode of torque control switching

25

Delay time of torque control switching

26

Level of torque control switching

—_ | ===

27

Hysteresis at torque control switching

* Parameters which are always set to invalid.
The following settings are always set to invalid when Pr0.02 Real-time auto-tuning
setup is not 0.

Class| No. Title Function
. . The bit(bit3)for inertia ratio switching function
6 | 10 | Function expansion setup Lo : .
permission is internally invalidated.
6 | 13 | 2nd Inertia ratio I?arar.neter. sett|.ngs. can be c.:harlggd,bt.ﬂ the
inertia ratio switching function is invalidated.

The following settings are parameters are set automatic for enable/disable of Pr6.10
Function expansion setting load variation suppression function automatic adjustment.

Class| No. Title Function
When set to Pr6.10 bit14=1in case of stiffness
5| 10 Function sxoanson s | 3919 e oo uanseressn
When set to Pr6.10 bit14=0,it is disabled(bit1=1).
Load fluctuation When set to Pr6.10 bit4=1 in case of stiffness
6 | 23 compensation gain setting i§ enabled,sets to 90%. When set to
Pr6.10 bit14=0,set to 0%.

Related page -<%|  P.4-6 to P.4-85... “Details of parameter”




l 2. Real-Time Auto-Gain Tuning

Basic

Class| No. Title Function
. When set to Pr6.10 bit14=1 in case of stiffness

Load fluctuation o .
6 | 24 compensating filter setting is enabled.updates to match rigidity.

P 9 When set to Pr6.10 bit14=0,value is held.
When set to Pr6.10 bit14=1 in case of stiffness
6 | 73 | load estimation filter setting is enabled.ses to 0.13 ms.When set to
Pr6.10 bit14=0,set to 0 ms.

Torque compensating

Regardless value of the Pr6.10 bit14,sets to O.
frequency 1

Torque compensating

Regardless value of the Pr6.10 bit14,sets to 0.
frequency 2

When set to Pr6.10 bit14=1 in case of stiffness
6 | 76 | Load estimate numbers setting is enabled,sets to 4.
When set to Pr6.10 bit14=0,set to 0.

(1) Immediately after the first servo-on upon start up; or after increasing Pr0.03
Real-time auto-tuning stiffness setup, abnormal sound or oscillation may be gener-
ated until the load characteristics estimation is stabilized. If such abnormality lasts or
repeats for 3 or more reciprocating operations, take the following countermeasures.
1) Lower the setup of Pr0.03 (Selection of machine stiffness at real-time auto-gain

tuning).

2) Set Pr0.02 Real-time auto-tuning setup to 0 to disable the real-time auto-tuning.

3) Set Pr0.04 Inertial ratio to the calculational value of the equipment and set Pr6.07
Torque command addition value, Pr6.08 Positive direction compensation value
and Pr6.09 Negative direction compensation value to O.

4) Disabale load variation suppression function. (bit1=0 after Pr 6.10 bit14=0)

(2) When abnormal noise and oscillation occur, Pr0.04 (Inertia ratio) or Pr6.07 (Torque
command additional value), Pr6.08(Positive direction torque compensation value),
Pr6.09(Negative direction torque compensation value) might have changed to ex-
treme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr0.04 (Inertia ratio) and Pr6.07
(Torqgue command additional value), Pr6.08(Positive direction torque compensation
value), Pr6.09(Negative direction torque compensation value) will be written to EE-
PROM every 30 minutes. When you turn on the power again, the auto-gain tuning will
be executed using the latest data as initial values.

(4) Because the control gain is updated while the motor stops, changed setting value
of Pr0.03 “Real-time auto-tuning stiffness setup” may not be reflected if the motor
cannot stop due to excessively low gain or application of a command that directs the
motor to turn in the same direction continuously. If the changed stiffness setting value
is reflected after motor stops, it may generate abnormal sound or oscillate.

After changing stiffness, stop the motor and check to see that the new stiffness

setting is made effective.
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I 2. Real-Time Auto-Gain Tuning

Basic

Invalidation of Real-Time Auto-Gain Tuning

You can stop the automatic calculation of Pr0.04 (Inertial ratio) and invalidate the real-
time auto-gain tuning by setting up Pr0.02 (Real-time auto-gain tuning setup) to 0.

Since the estimation result of Pr0.04 “Inertia ratio” remains, and if this parameter be-
comes clearly abnormal value, manually set to the appropriate value which is obtained
from suitable formula or calculation.

If power is turned off within 30 minutes after the end of tuning process, the result of the
real-time auto-tuning is not saved. If the result is not saved, manually write parameters to
EEPROM and then turn off power.
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