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PREFACE
Thank you for adopting Nikki 1 axis Synchronous Type AC Servo Driver <NPS-ZQ Series>
O hereafter this unitO .

This unit is a high speed / high accuracy AC servo driver and combined with a synchronous type
AC servo motor NA 70 series (hereafter NA70 motor) which has various features as compact size,
high response, high power, etc.. And 32 bit RISC processor of this unit fully draws out
features of the AC servo motor.

The system comosed of this unit and NA70 motor can be available as a drive source of various
machines.

This manual expains about installation, wiring, ways to use, maintenance, trouble diagnosis,
trouble shooting, etc. of this unit and synchronous type AC servo motor NA70 series (hereafter
motor).

In order for you to use this unit, please fully understand the contents of this manual.

At the time of conductiong installation, wiring, operation, maintenance, etc., please follow
the conditions and procedures described in this manual.

And if a special version unit is applied, please use both of this manual and the specification
of the special version.

(Description in the special version specification is prior to this manual.)

This instruction manual is designed to display the below by the condition diplay mode of data
display LED: _
I EOsoftware versionD OO RO

When you received ordered units, please imeediately check outlook of this unit and presence of

accessories.
At unpacking, if outlook of this unit is abnormal, non-specified accessories are found or quan
tity is wrong, please do not use and inform the fact to our sales man.

O The other manualsO

Additional manuals in regards of this servo driver are as follows:
O Options (The lists of options of cables, terminal units, and regenerative resistor)
O Communication (Connection for communication, communication methods, and explanations for
communication data)

O Warranty periodd

Warranty period of our products is lyear after the shipment from our factory.
However please note that any failure or abnormality resulting from the following causes is not
covered by the warranty.

Modification implemented by parties other than NIKKI DENSO.

None standard operaton different from the stipulated ways to use.
Natural disasters, etc..

Connection with an other maker’s unit which is not apprved by us.

oooad

When you find a failure or abnormality during the warranty period, please inform our sales man.

O NIKKI DENSO retains the right to receive this publication no matter how it is altered.
Although the information from NIKKI DENSO is reliable, NIKKI DENSO will not assume
responsibility whatever results may arise from use of this information uuless specifically
gurranteed by NIKKI DENSO.



Caution for safety

Before conducting installation, operation, maintenance and inspection, please fully under
stand the contents of this manual and associated manual / materials as well as knowledge of
all the applied equipment, safty informaion and caution items and then use our units.

In this manual, cautions for safety are ranked as [Danger] and [Caution].

And cautions for handling are divided into [Prohibition] and [Compulsion] which are defined
(action not to be done) and (action has to be done), respectively.

OIf mishandling is made, dangerous situation as death or serious
<>Danger injury could occur.

= O I'f mishandling is made, dangerous situation as medium or
Acau-tlon slight injury and sole damage of goods could occur.

However marked item could cause serious results depending on the actual situation.
Since both of the above description includes important information, please be sure to

follow them.

GDPrOhibition O Prohibited action

If a caution is ignored, this unit does not perform,
properly.

O Compulsory action
If a caution is ignored, this unit does not perform,
Properly.

@Compulsion




OO0 Caution when usingl]

PDbanger

O Since electric shock and injury may occur, please keep the following suggestions.

O Never touch inside of the unit (AC servo driver) and terminal blocks.
P[0 Electric shock may occur.O

O Be sure to conduct grounding of an earth terminal or lead wire of this unit (AC
servo driver) and a motor.
Use larger earth cables for JIS Class 3 or better grounding.
P [ Electric shock may occur.O

O Conduct transportation, wiring, maintenance, and inspection at least 3 minutes after
turning off the electric power. Since voltage is left in power section, do not touch
the unit, carelessly.

» [ Electric shock may occur.O

O Do not damage, force excessively, put on heavy things and nip cables.
P [ Electric shock may occur.O

O Never touch the motor rotating section.
» 0 Injury may occur.O

A\Caution

O Specified combination of a motor and this unit (AC servo driver) shall be used.
[ Fire and failure may occur.O

O Do not use this unit in the atmosphere such as water splash, corrosive or low
flashing point gas and near flammable things.
[ Fire and failure may occur.O

O Since temperature raises very high, do not touch a motor, this unit (AC servo motor)
and peripheral units.

P [ Burn may occur.O

O Since a radiator, a regenerative unit, a motor, etc. are very hot during supplying
electric power or for a while after shutting off the power, do not touch them.

P [ Burn may occur.O

O Never conduct withstanding voltage test and meggar test of his unit.
[ Fire and failure may occur.O




0 Receiving and checking oF packagesl[]

/A\Caution

O When you received ordered units, please check contents. If a wrong item (type, rated
output , etc.)is found or quantity is wrong, please do not use them and inform the
results to our salesman.

-0 Electric shock., injury, damage, fire and failure may occur.O

O If received packages are damaged, do not unpack them and inform the fact to our sales man.
[ Electric shock., injury, damage, fire and failure may occur.[]

[0 Storagell

QProhibition

O Do not store units in a place of raining, water dripping, and harmful gas or liquid.

@OCompulsion

O Store units in a place of no sunshine and controlled temperature / humidity within
the specified range.

O If storage term became quite long, consult sales office where you purchased or other
office before using the unit.

0 Transportationi]

/MA\Caution

O Do not hold cable and a motor shaft during transporting.
» 0 Injury and failure may occur.O

O Do not drop and damage this unit, a motor, etc. and handle with care during transportation.
» 0 Injury and failure may occur.O

@OCompulsion

O Since if too many units are piled, whole package may be broken, please follow our instructions.




0 Installlationl]

/A\Caution

O Do not ride on or put heavy things on this unit.
» 0 Injury, failure may occur.O

O Do not allow foreign things into this unit.
[ Fire may occur.O

O Be sure to keep this unit attitude to the specified installation direction.
[ Fire and failure may occur.0O

O Keep specified distance between this unit and inside of a control cabinet panel or
other equipment.
[ Fire and failure may occur.O

O Do not give heavy shock to this unit.
P[0 This unit may be damaged.O

O Proper installation to meet output and weight of this unit shall be conducted.
P[0 This unit may be damaged.O

O Attach this unit to non-flammable things as metal.
[ Fire may occur.O

OO Wirangll

/MA\Caution

O Be sure to conduct correct wiring.
» [0 Running away, burning of a motor, injury, and fire may occur.O

O Never connect power source to motor connection terminal block (U, V, W) of this units.
» [0 Running away, burning of a motor, injury, and fire may occur.O

O To prevent this unit from noise influence, use specified length and treatment cables
(shielded/ twisted, etc.).
» [ Running away of a motor, injury, and machine damage may occur.O

0 To prevent this unit from noise influence, control 1/0 signal cables of this unit
(AC servo motor) shall be separated from other power cables.
» [ Running away of a motor, injury, and machine damage may occur.O

O To prevent this unit from electric shock and noise influence, be sure to make proper
grounding (earth).
» O Running away of a motor, electric shock., injury, and machine damage may occur.l




0 Operation and Runll]

A\Caution

Since there is no protection to motors. Protect them by over-current protector, earth
leakage breaker, over-heat protector and emergency stop devices.
0 Injury and fire may occur.O

Confirm that the power source specification is correct.
» 0 Injury, fire and machine damage may occur.O

At test run, fix a motor to a place and confirm the motion separating from its
machine system, and then install the motor to the machine.
» 0 Injury and machine damage may occur.l

Since a brake is only for holding machine position, do not use it as stop device for
safety of the machine. » O Injury and machine damage may occur.

Since excess adjustment may cause this unit unstable, be sure to avoid the situation.
» 0 Injury and machine damage may occur.[]

When an alarm occurs, eliminate the cause, reset the alarm and then re-start.
» 0 Injury and machine damage may occur.l

When power source recovers from black out, sudden re-start may occur, therefore, do

not approach the machine.

O Machine design shall be considered to keep safety of workers against such sudden re-start.]
» 0 Injury may occur.O

When operation keys on the panel side are used, do not apply static electricity.
O Apply grounding device, etc. to workers in order to eliminate charged electricity
when he uses the operation keys.[0 PO Failure may occur.O

QProhibition

Do not supply power in motor running or vibrating condition.
Pt1 Running away of a motor, injury, and machine damage may occur.[]

Since the brake installed on the motor is only for holding purpose, do not use it for
actual braking. 0O Injury and machine damage may occur.[

@OCompulsion

O

emergency shut down circuit.

In order to stop running, immediately and cut power off, install an external




OO0 Maintenance and Inspectionl]

/A\Caution

O Capacity of the capacitors in the power line will be deteriorated.
To prevent secondary damage, we recommend to replace them for about every 5 years.
» [ Failure may occur.O

QProhibition

O Overhaul and repair shall be conducted by us or approved shop.
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Chapterd Outline

OO0 Configuration
OgOooOO0O Servo Motor Drive System Configuration

Servo motor drive system is shown as [Fig.O O0O].
This unit, NA70 motor, a speed/ position detecting encoder on a motor unloaded shaft,

an optional motor cable , an optional encoder cable and a regenerative resistor compose
a basic system.

gooood
elin]
* [
* (o (U2 DO
o 2 |:|
e & ENT
o = - - -
o 4 Communication signal
o | T171
2
* - Analog monitor output chl -10vO +10V
[ E 7 >
(] ] Analog monitor output ch2 — 10vO +10V
>
i Speed command input -10vO +10V
Unit power R,T,E >
Single phase E Torque command input OVO 10V
]
AC200V or 100V ] Pulse train command input (Line driver or Open
] | g Collector)
Bl Control 1/0 signal power +12V0 +24V
Regenerative ) )
. Control input signal
register
. B2
( option ) .
=2 Control output S|g£al
Encoder signal outﬁut (Line driver)
Motor cable
E £hooder cable (Option)
(Option)
1
NA70 motor

OFig.00O0O0O Servo Motor Drive System Configuration
This unit can be switched over from Speed control to Pulse train control and vise

versa by an external control signal.
And this unit can be applied to various AC servo motor by parameter setting.
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OO0O0OO0 Each Component Name and Function of the Unit

U

AC SERVO DRIVER
NPS-Z
POIER — Q A 00 Data display OO0

FAIL ":l & STATUS

DR
O Signal display ————— 1P
000 T

rOperation panel

UP  DOWN
}4 O Operation key

ENT

O Analog monitor

8
MM AEND

O Communication connector Am T 44— 1 Fnd iumner for communication
P1 TERM
o
RIK|| ||=
&—— ([ Encoder connector
@] ||[]
Ul& r=
O Terminal block
for power input v @ L
o
W (:) =1
&— 0 Control 1/0 signal connector
81| &) ’
82| &)
S| X =
o
TB1 J2
pooon [ ]
No Name Mark Function
O | Data display OO 0O STATUS | Status display, Alarm code display, Parameter
value display, Self-diagnosis status display
O | Operation key upP, Selection of status display, Parameter edit,
DOWN, Operation in Self-diagnosis
ENT
O | Signal display O OO POWER Lit ON when power is supplied to the unit.
FAIL Lit ON when CPU is abnormal.
DRO ALM | Lit On when individual control 1/0 signal is ON.
O | Analog monitor terminal MON Outputs Motor speed and Torque command status
by analog voltage.
O Encoder connector J1 Connects Motor encoder cable
O | Control 1/0 signal J2 Connects individual command input and control 1/0
connector
O | Terminal block for power | TB1 Connects power source, motor power cables and a
input regenerative resister.
O | Communication connector P1 The connector to connect serial communication signals.
O End jumper for TERM The jumper for the end resistor during serial
communication communication connection.

O The connector and jumper only for maker are used at maker inspection.
Do not use them unless getting approval of the maker.
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OOO000 Mode Configuration

Individual Run mode can be selected by parameters and control signals asOFig.00O0O 0.

Normal Run Mode Speed Control Run

Pulse Train Run

Self-diagnostic Memory Check
Mode

1/0 Check

Analog Circuit Check

Analog Circuit Adjustment

Parameter Initialization

OFig.000O0O Mode Configuration

e Individual Mode Outline
Mode Function and Cobtents

Normal Run|O Speed Control Run

Mode Speed control is executed by Speed command input signal.

O Pulse Train Run
Position control is executed by Pulse train command input.
Motor shaft output of Both Run types can be limited by Torque limit
command input signal below a constant value.

Self- O Diagnosis of various circuits of the unit is executed.
diagnostic P ENT
Mode O This mode is started by pushing operation key [:][:] at once and

simultaneously inputting power source.

OTab.OOOO Run Mode Outline
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Chapter 2 Installlation

OO0 Check at Receipt of our Products

Please check the following points when receiving our products.

O If the products are exactly the ones what you ordered.(Type, Rated output, etc.)

O If any damage occurred during transportation.(Package damage, abnormal out look
of products, etc.)

O If accessories are packed, together.

If above points are not clear or damage is found, etc., please immediately contact
our sales man.

/A Cautions

[l If packages as cartons are broken, please do not unpack them, and inform our sales man.

OO0 Precautions Before Installation (handling)

When transporting the unit and a motor, handle with care so as not to drop or damage them.

/A Cautions

O Be careful not to pile the units and put anything on the unit.
P00 It may cause bend and damage of the unit.O

O Be careful not to add shock to a motor shaft.
P00 It may cause bend and damage of the unit.O

[l Do not move around with having motor cables.
P00 It may cause bend and damage of the unit.O
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OoOOd Motor Installation
OOoOoO0 Centering of Motor Shaft

O A flexible joint capable of absorbing center deflecion is recommended when
connecting a motor shaft anf a load shaft.

O When connection is conducted by a pully, belt, etc., ensure that the load applied

to the shaft end does not exceed the allowable value.
O As for Motor specification, refer to 10-2 Motor specification.[]

/A Cautions

[l Since center deflection increases load to a motor, generate heat on the motor shaft
and damages a bearing, be careful when connection is implemented.

OOO0O0O Installation Conditions

O Allowable ambient temperature and humidity range of a motor is as follows.
O Ambient temperatureCD OO OO OO
O Ambient humidityd OO 0O 0O O O O O O non-condensingd

/A Cautions

O Since about 10 % of motor capacity is exhausted as heat, take necessary Precautions
to strictly keep the above allowable temperature range.

O Please avoid to install a motor in a location affected by high temperature,
high humidity, dust, dirt, metal powder, lamp black, corrosive gas, etc..

- 2.2 -



OO0O0O0 Cautions of Installation

O When installing a coupling to a motor shaft, be sure not to impact the shaft with
grater than 10G shock.
Never strike the end of the shaft with hammer, etc..
OFig.00O0O0O Do Not Strike Motor Shaft

O Direction of an encoder installed on a motor can not be changed.

O Confirm that a motor shaft key and screws are not loosely attached.

O When a motor is installed in a location where it could be exposed to oil or water ,
install cover, etc.to prevent oil or water from entering motor along lead wire.
Also, since oil or water entering via lead wire may have an adverse effect on both
motor and encoder, position the lead wire not to soak in oil or water.

Contact our sales man if the motor could be exposed to oil or water.

O For an application of mobile motors, ensure that the cable is not cut or mangled by
movement of the motor.

It is also recommended to use anti-bending cable and let the cable bending radius
as large as possible.
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OOO0O0 Cautions of Storage and Transportation
0O Cautions of storage

If our products are not used soon after receiving, store them under the following
coditions in order to prevent deterioration of insulation and rust formation.
However, unpack the products soon after receiving and check damage and other
non-conformance incurred during transportation.

Item Contents

Temperature 000000000
Ambient  [Humidity OO0O0O0Ooogno (Non-condensing)

_ |Storage Store in a clean place free of dust and dirt.
Conditions| | ocation Do not store in harmful atmosphare as corrosive gas,
Grinding liquid, metal powder, oil, etc..
Vibration Install in a place free from vibration.

Rust prevention is effctive within 3 months after shipment
from our factory under the above described conditions.
Others If storage period is planned for longer than 3 months,
please make prevension to the motor shaft and the flange
face and then inspect them, periodically.

OTab.OODOO Motor Storage Conditions

00O Cautions of transportation

When you transport our products after receiving, please follow next conditions.

Item Contents
A |Temperature ooooobooo
M |Humidity OO0O0D0OOoood (non-condensing)
B.|Transportation (Do not store in harmful atmosphare as corrosive gas,
conditions grinding liquid, metal powder, oil, etc..
Vibration Oo0gno or less

OTab.OODOO Motor Transportation Conditions
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OO0 Unit Installation

OOO0O0O0 Installation Conditions

O Allowable ambient temperature and humidity range for the unit are as follows.
O Ambient TemperatureD OO QOO 0O
O Ambient HumidityO OO O or less (non-condensing)

O Temperature increase of the enclosed cabinet inside is recommended to be less than
10 O of ambient temperature.

Considering generation loss of equipment and influence of convection and radiation
in the cabinet, keep the temperature lower than the allowable range.
Radiating heat energy of the unit is approximately 10 % + 30 W of the capacity.

O When selecting a radiation fan and a heat exchanger, calculate above described
generation loss and select adequate types to sufficiently cover the loss.

O When plural units are placed in a control cabinet, specially consider cooling.
Note that if the unit layout and cooling fan location are not adequate, ambient
temperature of the units may exceed the allowable range and radiation effect will
be lowered. Refer toOFig.O0O0O0O.

- - Cooling @ \ﬁ fﬁ |Cooling fan
\@@ EiH T
s s o = 2
J CLEVTR Y L) T L)
L e N O R |
O (ﬁ sanle? 0 Bad gmpleD ﬂodgmpﬁ D@ sanle?
Air flow —=

OFig.000O0O Location of Cooling Fan when Plural Units are Installed.

/A Cautions

O When ambient temperature exceeds allowable range, parts inside of the unit may be
failed or damaged due to overheat, etc..

Consequently, the unit may not perform, properly.
Be sure to keep ambient temperature within the specified range.

O If a heating element , vibration source, etc. exists near the unit, design the
layout to avoid the influence.

O Do not install the unit in harmful atmosphere as high temperature, high humidity,
dust, dirt, metal powder, oil black, corrosive gas, etc..

O If there is a noise source such as electric welding machine, etc. near the unit,
induction noise may influence the unit. Therefore, please enhance grounding to the
unit. And depending on the location, a noise filter may be required.

Refer toO OO0 Anti-noise Measures[d and take proper countermeasures.
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OOOO0d Installation Method

O In order to get effective radiation, be sure to install the unit, vertically.

O Install the unit on a metal plate.

O In the point of radiation and maintenance, design to install the unit at least
50mm vertically and 20 mm horizontally, away from other units, parts, and wall
of the control cabinet. Refer to OFig.00O0O0O .

O The unit was designed for panel mounting. Refer toOFig.0OODO.

(]
S
s
Metal plate \\\\fi
.
20mm or more 20mm or more O\A
153
153
U l o
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*P;E::MNPS—ZQD i ) _
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=2 [0 (1
PPP ENT

@ @
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=]
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TBL 2
@
1
L L 5
. =

OFig.000O0O Unit Installation and Air Ventilation

§Omm or

M5 screw
e

¢
M5 screw

OFig.000O0O0 Unit Installation Method
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OOO0O0 Cautions of Storage and Transportation
0O Cautions of storage

If our products are not used soon after receiving, store them under the following
coditions in order to prevent deterioration of insulation and rust formation.
However, unpack the products soon after receiving and check damage and other
Non-conformance incurred during transportation.

Item Contents
Temperature (000000000
Ambient  [Humidity 000 or less (Non-condensing)
Storage Store in a clean place free of dust and dirt.
Conditions| | ocation Do not store in harmful atmosphare as corrosive gas,
grinding liquid, metal powder, oil, etc..
Vibration Install in a place free from vibration.
If storage period is planned for longer than 3 months,
Others please make prevension to screws of theterminal bar and
then inspect them, periodically.

OTab.OODOO Unit Storage Conditions
00O Cautions of transportation

When you transport our products after receiving, please follow next conditions.

Item Contents
A |Temperature ooooobooo
M [Humidity OO0 or less (non-condensing)
B. |Transportation |Do not store in harmful atmosphare as corrosive gas,
conditions grinding liquid, metal powder, oil, etc..
Vibration Oo0gno or less

OTab.OODOO Unit Transportation Conditions
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Chapter 3 Wiring

OO0 Wiring Precautions
OO0OO0 Main Circuit

OO AC input power source wiring
O AC input power source is single phase AC 90V O AC 121V 50/60Hz(AC 100V system)
or AC 180V O AC 242V 50/60Hz (AC 200V system).
Even if voltage fluctuation of power source due to factory operating situation
exists, the voltage shall not exceed the range.
If the power source exceeds AC 242V or is AC 400V system, be sure to use
a step-down transformer.
O In order to prevent an accident or fire, be sure to use no fuse breaker.
Breaker capacity shall be 15 A per 1 unit.
O Since main power source circuit is a capacitor input type, rush current flows
when power source is turned ON.
Depending on power source capacity or impedance, larger voltage drop may occur.
Therefore, sufficiently large power source and suitable cables are recommended.
O Do not make wrong connection of AC input power source (R,T,E) to the motor
connection terminals (U,V,W) of the driver.
If wrong connection is made, the driver may be damaged.
OO Motor wiring
O Do not connect a motor and driver terminals (U,V,W) in wrong phase sequence.
If sequence is wrong, the motor will not run correctly and may vibrate or
start running without any command input, which is quite dangerous.
O Do not connect a magnetic contactor or no-fuse breaker between a motor and a driver.
00O Grounding
O Be sure to make grounding as countermeasures of electric shock and noise.
0 Use Omm” or larger cable for JIS Class 3 grounding or better (Grounding
resistance 100Q or less).
Connect the grounding cable to earth terminal (E) of the driver.
O Dedicated grounding is recommended if possible. Also, 1 point grounding shall
be used even for common grounding.
0 To ground a motor, make wiring securely to both ground terminal (E) of the
motor body and (E) of the driver.

/A Cautions

O To reduce common mode noise and prevent malfunction, use isolated ground of JIS
Class 3 or better (Grounding resistance 100Q or less).

O When isolated grounding is not available, sprit the grounding from other units at
a common grounding point. Refer toOFig.O0OQODO.

O Never try to apply common ground with a large power unit, and to ground to iron

structures, etc..
Motor }: }: }:

Isolated grounding:Good Common grounding:Good Common grounding : Bad

OFig.0000 Grounding Method

BAIQ
BAIQ
BAIQ

1un 1By D
1un 1By D

np—d tun sy D
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OO Regenerative resistor connection

O A regenerative resistor assists to radiate regenerative energy over-floating the
regenerative capacitor , caused by the large load inertia (GD") during motor
braking.

O Please use our optional regenerative resistor.

O Since heat will be generated by the regenerative energy, install it not to affect

other unit.

O A thermostat is an accessory of a regenerative resistor.

The thermostat shall be attached to the regenerative resistor as below.

Thermostat (Center stad type)

7

When a regenerative resistor is over-heated, a thermostat opens the contact.
Please design wiring to shut main power source with the signal.
Thermostat specification is as follows.

Contact Contact

Voltage current

oooogoo oo

O Cable length between a regenerative resistor and the controller shall be shorter
than 3 m. The longer the cable is, the higher generated surge voltage is due to
power element switching which may damage the controller.

A\ Cautions

O When abnormal current flows in a regenerative resistor, it becomes hot in a
short time, which is quite dangerous.
Be sure to make a circuit to shut the main power source by the thermostat
contact signal.
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OOO0O0 Control Circuit

OO0 Speed command , Torque limit command, Pulse train command, Encoder pulse output
ad Use twist pair shield cables and securely connect the shield to the shield
metal fitting of the connector O O .
To avoid malfanction caused by noise, conduct wiring in accordance with the
suggestions ofl1 0O O Anti-noise MeasuresOand] O OO Input/ Output Signals[l.
O Since applied cable is thin, be careful not to break it by pulling force, etc..

OO Encoder feedback pulse signal

O Use 10 or large core twist pair shield cables and securely connect the shield
to thr shield earth terminal of OO .
To avoid malfanction caused by noise, conduct wiring referring to the
suggestions ofd 0 O O Anti-noise MeasuresCandd OO O Input/ Output SignalsO.

O If a mobile motor is required for some application, make the cable bending
radius as large as possible to avoid excess stress. Dedicated encoder cable
sets are optionally available.

OO0 Control Input/ Output signals
O For control input/ output signals, use micro-current type relays and switches.
0 To avoid malfanction caused by noise, conduct wiring in accordance with the
suggestions oftl 0 O O Anti-noise MeasuresCandd OO O Input/ Output SignalsO.
O Since applied cable is thin, be careful not to break it by pulling force, etc..

/A Cautions

O For control input/ output signal cables, use specified type and diameter and surely
connect them in accordance with Wiring precautions.
Improper wiring triggers unexpected malfunction, which is quite dangerous.

O Be sure to separate control input/ output signal cables from power lines (power
source, motor, etc.[dand never place them in a same duct or bind them, together.
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OO0 Applicable Cables

Use cables shown in OTab. OO 0OO.

Item Terminal Applicable cables (Unitzmm®)
Main AC power source R,T 0 or more
Circuit|Ground E 0 or more
Motor u,v,W,E goodd or more
Regenerative resistor|(Bl,B2 0000 or more
Speed command input (OO OOO0OO Twist pair shield cable 0.1 or more
Torque limit command |0 000000 less than 3 m
input 00,00
Analog monitor output
Pulse train command |FC/FC*,RC/RC* Twist pair shield cable 0.1 or more
control FC/0OFC*,RC/ORC* |For Line driver: Less than 3 m
For Open collector: Less than 1.5 m
Circuit Encoder Pulse EA/EA* ,EB/EB*, Twist pair shield cable 0.1 or more
EM/EM* less than 3 m
Encoder feedback A/A* ,B/B*, Twist pair shield cable 0.1 or more
pulse input 2/Z* less than 20 m
0 For power source: 0.2 or or morel]
Other 1/0 Shield cable 0.1 or more less than 3 m
O For power source and +V:0.2 or or morel]

OTab.OODOO Applicable Cables

/A Cautions

O Cable type and size will be changed on the actual running conditions and environment.
Please consult our sales man for further information.

O If a control signal cable is long, since signals are likely to be influenced by noise,
keep the cable length shorter than specified value.

And be sure to use only specified cable types.
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OO0 Anti-noise Measures

External noise may intrude via power source or signal cable.

External noise intrusion may cause malfunction and induce a trouble.

To prevent troubles caused by noise, it is important to depress noise generation and
not to induce the noise.

Be sure o make the following measures.

OO00OO0 Grounding

Be sure to conduct adequate grounding in accordance withd OO O Wiring Precautions
and0 OO0 Applicable cablesO .

gooonO Signal cable

Refer toO O OO Wiring PrecautionsC andd OO O Applicable cablesO .
As for shield cable tratment, refer toO OO OO0 WiringO .

OO0 Analog 1/0 signal cable

O Since Speed command, Torque limit command, and analog monitor outputs are
micro-current type analog signals, use twist pair shield cable and securely
connect the shield to the shield metal of the connector O, etc. .

O Make the cable length 3 m or less.

O If the cable length exceeds 3 m, use an analog isolation amplifier and locate
it to minimize the distance to the driver.

OO Pulse train 1/0 signal cable

O Since Pulse train command and Encoder pulse output are high speed Pulse train
signals, use twist pair shield cables and securely connect the shield to the
shield metal of the connector OO .

O Cable length of Pulse train command and Encoder pulse output for line driver
outputs shall be 3 m or less.

O Cable length of Pulse train command for open collector outputs shall be 1.5 m
or less and achieve sufficient anti-noise measures.

OO Encoder feedback signal cable

O Since Encoder feedback signal is high speed Pulse train signal for position
and speed sensing, use twist pair shield cable and securely connect the shield
to the shield earth terminal of the connector 00 .

O Make the cable length 20 m or less.
Optional encoder cable sets are available.

OO Other control 1/0 signals

O Use shield cables for control 1/0 signals (DR, SON, RES, etc.) and securely
connect the shield to the shield metal of the connector 000 .

O Provide your own +12V[ 24V with necessary current output power source for

control 1/0 signals.

Make the cable length 3 m or less.

O If the cable length exceeds 3 m, relay the signal via micro-current type relay
to make the cable length between the relay contact and the driver 3 m or less.

O
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gooonO Wiring

Conduct correct wiring referring to [3-1 Wiring Precautions] and [3-2 Applicable cables[.

OO0 Signal cable treatment
O Separate signal cables from power lines [0 Power source line, Motor line, Power
relay, Solenoide, etc.O and never place them in a same duct or bind them
together.
O Conduct wiring of signal cables at lease 20 cm apart from the power line.
O When it is difficult to separate signal cables from the power line, pass
the signal cables through a metal tube to shut noise.

Cabinet
Driver "””,,.\\\\\\\* Other NC

T (—

Metal tube

Signal cable
e / J

N — —— — — —

OFig.0000O Anti-noise Measures Using Metal Tube

00O Shield cable treatment

O Connect shield mesh wires, securely to the shield metal of the driver
connector or the shield earth terminal of the connector and keep other end free.
Refer to OFig.O0 OO O0O . However in some cases, grounding of the other shield
end could improves situation.

O Avoid relaying shield cables if possible. If un-avoidable, connect shield
of the relay terminal, securely. Refer toOFig.00O0O0O0O.

O Connect both end of Encoder feedback signal cables to the driver connector and
shield earth terminal of the encoder connector.
Specially in very noisy environment, it is effective to remove the shield armor
(cuticle) of the encoder cable at the nearest place to the driver, and directly
ground the mesh wires to the control cabinet.

R Control cabinet wall
Relay terminal

]

—
Q

BALg

- EP E

218 ‘3N 010D ON
BA1Lg
218 ‘1N 010D ON

- EP —T E
One end shieldin

ooo ooo

Shield mesh wire retaining metal clamp

shield mesh wire———

Note : Both end shielding shall be made only for the encoder cable

—u0gd

In the case, make electric potential of the wall for driver installation identical

to that of the earth terminal of the control cabinet. And do not place any insulator

such as piece of rubber between the wall and the driver case. Refer to OFig.00000.
OFig.O0000  Treatment of Shield Mesh Wire

- 3-6 -



OO0OO0 Installation of Surge Killer and NoiseFilter

OO0 Installation of surge killer
O To depress noise generation, install a surge killer (for AC power source) or
a diode (for DC power source) on each relay, magnet contact, solenoid, electro
magnetic brake, etc. Refe toOFig.O0 O O0O.

AC power source DC power source
O O CR 0 O O CR O
AC relay, etc. DC relay, etc.
Surge killer Diode

Use a diode with capacity of more than

4 times of the relay voltage
and 3 times of the relay current.

OFig.00O0O00O Anti-noise Measures as relay

O AsOFig.00O0O0O, in case of common main power source to the induction motor is
used,spark noise occurred at reversing motor direction of the induction motor
(IM) may breake rectifiers of the driver. If large capacity induct motor is
used, insert a spark killer, etc. to main power source O between 0O 0O O Oand
depress the spark voltage.

R ST
oooo
¢ {——
1 |
oooo Induction Motor
® | |
11
1 1k
t {F
®
oR 9
Spark Killer é
T T

OFig.O00O0O00O Common Power Source to Induction Motor

00O Installation of noise filter

O If power source line is quite noisy, for example when noise sources as welders,
electric discharge machines, etc. are operated nearby, install a noise filter
or noise cut transformer in the main power source of the driver.

When using a noise Filter, be sure to separate the input and output cables of
the filter, and never bind them together. Also, do not bind the filter earth
cable and filter output cable together and be sure to ground the filter via
shortest distance.

O Since a switching power supply is used for the driver, switching noise will
occur. If this noise is anticipated to have an adverse effect on other units,
conduct anti-noise measures as inserting a noise filter in the main power
source of the driver and pass power source line and motor line through a metatube.
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OO0 Power Source Connection
OOO0O0O Power Source Circuit

Typical power source circuit is shown in OFig.000O0O.

ooo oo

2N
. —6 /N ® |} [R
oooooooood oooood

Single phase power sou
gle p P urce || Mt
Powwr ON E
1 Power OFF
®—O C%——IF—%D O

1—0 O
Surge kille

I

oo
| |
|

Magnetic contactor

Note: Be sure to install a surge killer.

OFig.O0O0O0O Typical Power Source Circuit

/A Cautions

O Please keep the power source within the specified range. If not, the driver could be
damaged.

O To protect the power source line or accident as fire, be sure to apply no fuse
breaker. Breaker capacity shall be 15 A per one unit.

O When a magnet contactor is used, be sure to install a surge killer.

O Please separate the driver power source circuit from other high power unit, if
possible.
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gOooOoOo0O Sequence for Turning Power Source ON

O Since the main power source circuit is capacitor input type, frequent switching
ON and OFF causes deterioration of the main power source circuit elements .
Power source re-input shall be conducted at least 3 minute after turning the
power OFF. However power re-input 30 seconds after turning power OFF can be

allowed up to twice.

0 OFig.000OanddFig.0O 0O O Oshow timing chart when

and a trouble occurs.

power source is turned ON

AC Power source.
Max 2 sec

t—>

Servo ready signald 0O 00O

max 20 msec

Servo ON signalO O 0O 0O 4

Brake Power source.

<_»O Sec or more

O With electro-magnetic brakel

0.2 sec or more
4—Pp

Start signald 00O O

OFig.0000 Timing Chart when Turning Power Source ON

Alarm signalD 0 OO O

Servo ready signald 0000

<«—» 1 sec or more

A
Protective circuit
acts.
Removal of cause
Reset signalD 0000 O

<4P»nax 0.1 sec

Brake power source.

<_»O Sec or more

O With electro-magnetic brakel
<4p» 0 sec or more

Start signalD 0 0O 0O

0.2 sec

or more

OFig.0000O Timing Chart when Problem Occurs.
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/A Cautions

O If IPM failure or Over load error protection occurs and reset is repeatedly conducted
in a short time, driver temperature will rise excessively and damage the driver.
After deleting the cause, cool the diver about 30 minutes and re-start motion.

O If power black out occurs for 10 ms or longer, Under voltage error may be activated.
If power failure continues, control power source will be lost and protective circuit
is reset. Then, if Start signal is ON and a command (Speed command, Pulse train
command, etc.) is inputted when the power source has recovered, a motor will run.
Therefore, make external sequence to turn OFF Start signal and command input when
the protective function is activated.

OOooOoOo0O Selection of Earth Leakage Breaker

Since inverter section of the driver is controlled by PWM, the output contains higher
harmonic components and leakage current is generated depending on the ground static
capacity of wiring route from the driver to a motor and the floating capacity between the

motor coil and the iron core.
Since this leakage current from the higher harmonic components could activate an earth

leakage breaker, select an inverter use type eath leakage breaker (50/ 60 Hz) for main
power source circuit of the driver.

/A Cautions

O If a wiring route is long, leakage current from the cable becomes large. To reduce
the leakage current, make shortest wiring and place the cables from the ground cable
and ground as far as possible (30 cm or longer).
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ooo Connection of Motor
goooOogd  Motor Wiring

O Connect motor terminals (U,V,W) and driver terminals (U,V,W) in correct phase
sequence.d Same name terminals shall be connected, respectively.O
When motor cables are distinguished by color, correspond them to U: Red,
V: White, and W: Black.

O If a motor with brake is used, be sure to release it before turning ON Start
signal (DR). Otherwise, the motor may burn out.

Refer to OFig.O00O O Timing Chart when Turning Power Source ON.[OI .

O A driver has an electronic thermal, internally. In case of adding thermal relay
externally, set the current value to the motor rated current.
Using the auxiliary contact of the thermal relay, make sequence to disable the
Servo ON signal (SON) and stop the motor when the thermal relay is activated.
Refer toO Fig.0OODO.

I

]
N\
J ’_(£ Aux. contact (N,C)
%

SON COM | Thermal relay‘
AC servo motor
al 0 | T ‘
0 — 1 0
Driver — ‘ ‘
O \ rlJ
_— L
O

OFig.00O0O00O  Motor Wiring

/A Cautions

O Be sure to connect a motor ground terminal (E) to a driver ground terminal (E).
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Connector Amp Mini-universal MATE-N-LOK connecter (4 pin) / AMP product
Motor side connector Wiring cable side connector
Connector Plug housingO Cap housing [
body ooooooog ooooooog
Contact Pin Socket
170360-1 or 1703600 01 170362-1 or170366-1
I o | N | 1 | p—
Pin location F\E 0o
ool | || Laal [
Do || == E—
Side drawing/ Drawing viewed from Drawing viewed from connecting
connecting section section/ Side drawing
Pin No. Signal name Cable
color
O O Red
O O White
O O Black
O O Green

OTab.OOOO Motor Power Connector Pin Layout
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OO0O0OO0  Settibg of Motor Rotating Direction
Motor rotating direction is set as follows.

O Relation of each command input polarity and motor rotating direction in case
of standard connection of a motor and an encoder is shown Iind0 Tab.OOODO.
O When 0 (forward totation) is set to both parameter P1 (Rotating direction
selection), and J2 (Pulse train command phase change).

Command input Polarity Motor rotating direction
Speed command +V (forward) CCW rot. viewed from load shaft : Forward (CCW)
-V (reverse) CW rot. viewed from load shaft : Reverse (CW)

900 phase diiferent|B phase ahead CCW rot. viewed from load shaft : Forward (CCW)
pulse train command |(forward)

A phase ahead CW rot. viewed from load shaft : Reverse (CW)
(reverse)
Directional pulse FC input (forward)CCW rot. viewed from load shaft : Forward (CCW)
train command RC input (reverse)CW rot. viewed from load shaft : Reverse (CW)

Direcional signald |RC OFF (forward) |CCW rot. viewed from load shaft : Forward (CCW)O
feed pulse command |RC ON (reverse) |CW rot. viewed from load shaft : Reverse (CW)O

O Tab.OO OO Each Command Input and Motor Rotating Direction

O ON of ON/OFF directional signal is defined that current is flowing in the circuit in
case of Open collector 1/F.(Curret is flowing into Open collector driver.)
And in case of Line driver 1/F, when driver positive signal (RC) is' O” and negative
signal (RCO) is* O status, it is defined ON and opposite status is defined OFF.

Motor load shaft

Forward rotation (CCW) Reverse rotation (CW)

OFig.0O0O0O0O  Motor Rotating Direction
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0 By the parameter P1 (Rotating direction selection) and J2 (Pulse train phase
phase sequence change) setting, motor rotating direction to Speed command or
Pulse train command is changed as 0 Tab.OOO0O.

Hereafter, (Forward) in the sentense means fowrard motor rotation to a forward
command while (Revrse)means reverse motor rotation to a reverse command.

Command | Parameterd O Parameter(d O Motor rotating direction
input (Rotat!ng direction |(Pulse train command By Speed By Pulse train
selection) set phase sequence
command command
change) set
Forward g g Forward(CCW)
( Factory set) ( Factory set)
sk Forward(CCW) |  Reverse(CW)
C o g Reverse(CW)
( Factory set)
g Reverse(CW) |  Forward(CCW)
Reverse g g Reverse(CW)
( Factory set) ( Factory set)
sk Reverse(CW) |  Forward(CCW)
C o g Forward(CCW)
( Factory set)
g Forward(CCW) |  Reverse(CW)

O Tab.OO OO
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OO0OO0 Electro Magnetic Brake Wiring

Some of our motors are equipped with brake to hold motors during power failure or
emergency status. Brakes are de-energized types. They are released when voltage is
supplied and are activated when voltage is cut.

For brake power source, separate DC 24V power source is required.

The brake power source capacity is determined by individual motor capacity.

Motor type Capacity Brake holding power Power source capacity

00000000000 |[0D000O000 (3.25 kgfdem) or more |DC24V+ 10% O O (at 200)

0D000O000|000C0 |0000O000(0O0kgfdem) or more  |DC24v+ 10% O O (at 200)

0D000O000|000C0 |0000O000(0O0kgfdem) or more  |DC24V+ 10% O O (at 200)

0D000O00C0|000C0 |0000O000(00kgfdem) or more  |DC24V+ 10% O O (at 200)

O Tab.OOODO  Motor Capacity and Corresponding Brake Capacity

Connector Amp Mini-universal MATE-N-LOK connecter (2 pin) / AMP product
Brake side connector Wiring cable side connector
Connector Plug housing Cap housing
Body ooooooog ooooooog
Contact Pin Socket
170359-1 or 170363-1 170362-1 or 170366-1

n P |

E— © ||| TI9M N
— © |

Pin location

@@

Side drawing/ Drawing viewed from Drawing viewed from connecting
connecting section section/ Side drawing
Pin No. Sgnal name Cable
Color
O oo Yellow
O oo Yellow

O Tab.OO OO Electro Magnetic Brake Connector
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/A Cautions

O Since an electromagnetic brake is released about 0.2 sec. after voltage is supplied,
considering this time, set the timing of Servo ON signald O O 0O Oand Start signal
O0O00ODOto stop a motor and in torque free status, the brake is activated.
Be sure to turn OFF Servo ON signald OO 0O O, first and then OFF Start signald OO 0O.
O Since electromagnetic brake is only for holding, never activate it when a motor is
running.
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OO00OO0 Encoder fFedback Pulse Wiring

Feedback pulse from an encoder on a motor is very important signal for control.
Conduct wiring, correctly in accordance with the following procedure.
O Use 10 core or more twist pair shield cable for wiring.
Wiring length shall be 20 m or shorter.
O Our optional cables are available.[
O Connect encoder feedback pulses to connector] O of a driver.
A set of Sumitomo 3M product 10120-3000VE and 10320-52A0-008 is used as the

connector.
Connector Amp Mini-universal MATE-N-LOK connecter (9 pin) / AMP product
Encoder side connector Wiring cable side connector
Connector Plug housing OOOOOOOO Cap housing OO O OQOOOO
body
Contact Pin 170359-1 or 170363-1 Socket 170361-1 or 170365-1
— ) = e
olg)o]
in locati G105 = 2.
Pin location D [%%EQII
D_Ifmm T —V —\_.
Side drawing/ Drawing viewed from |Drawing viewed from connecting
connecting section section/ Side drawing
0 Tab.OO OO Encoder Cable Motor Side Connector
DDDlex \ﬁiiiiiiﬁ\\\- xle—D . ooo
Encoder | A /\ ‘[—{ -0 Driver
000 14 ‘ ‘ ‘ ‘ & J1-0 . 0oo
& o R R
I
R 1y ‘ ] ] ‘ ‘ g0 O +—
—126L531 ‘ ‘ /\ /\ ‘ ‘ O |26Ls32
zxx ‘ ‘ xle—D 00 7o H
NS 3 9 | 1 HJ1-0 O _
X T ! P lq
—126L531 ‘ ‘ /\ /\ ‘ ‘ O |26LS32
‘g @il 00 70 g
N Sxx 1 l 1 | 1 1 xle—ll 0 _T_
(o]
—126Ls31 ‘ /\ /\ ‘ O |26Ls32
G ‘ ‘ xle—lZ oo +2.0
15 4 \1/7 - L;leo oo

OFig.00O0O00O0O Encoder and Driver Connection
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Driver side Signal Signal contents Motor side
Connector pin No. name Connector pin No.
FG metal, OO oo Frame O

ooo ooo Power source.( 00 O

ooo ooo Power source.( 00 O

O ad O phase pulse +V O
O aad O phase pulse -V O
O ad O phase pulse +V O
aad aad O phase pulse -V O
aad ad O phase marker +V O
aad aad O phase marker -V O
oo oo Reserved O
oo oog Reserved O

0 Tab.OOOO Encoder Feedback Pulse Input Connector
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OO0 Input and Output Signals

OOO000 Input and Output Signal List
Signal name |Terminal{Terminal|O OO Function
name Ne
A phase pulse|O Jio o ooo 0 Balance type A phase pulse connection terminal from
a pulse encoder on the un-loaded motor shaft side.
aad Jio o ooo O It supposes A is positive and A is negative
polarity at connection.
B phase pulse|O Jio o ooo O Balance type B phase pulse connection terminal from a
pulse encoder on the un-loaded motor shaft side.
aad JiO010 |0O0d O It supposes B is positive and BO 1is negative
polarity at connection .
Marker signal|C JiO011 |0Odd 0 Balance type Marker signal connection terminal from a
pulse encoder on the un-loaded motor shaft side.
aad Ji012 |0OO0O O It supposes Z is positive and ZO 1is negative
polarity at connection .
Reserved oo Jig17 {000 O Reserved connection terminal from Pulse /Encoder
for a balance type magnetic sensor, etc. .
oogo Pigi1s ([0od It is not used to connect NA 70 motor.
Power source |0 00O oogd 000 Power source terminal for encoder
ooo It is connected with internal control power source
(5V) of the unit though a filter.
Servo ready |0O0O (J200 ooo O When internal control is ready to perform, this

signal is turned ON.
(This and COM1 terminals are closed.)

O When an Alarm occurs, Servo ON signal (SON) is OFF
or a motor is in Torque free, this signal is OFF.
(This and COM1 terminals are opened.)

O When an Alarm occurs, if the Alarm is reset by Reset
signal (RES) or power re-input, this signal recovers.

O During Reset signal is (RES) ON, this signal is OFF
and after Reset signal is OFF again, this signal is
ON.

O When power source is turned ON,due to driver internal
power source reset time, this signal output is
delayed max.2 sec. . And the delay time at Servo ON
signal (SON) input is max. 20 ms and at Reset signal
(RES) OFF, max. 0.10 until this signal is ON.

O When designing external power source input and
trouble shooting sequence, consider above timing.

O This signal is an open collector output isolated to
the internal control power source.

O When this signal is outputted, the front panel RDY
LED is lit ON.
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Signal name

Terminal
name

Terminal
No

odn

Function

Alarm

odn

J20 0

odn

O This signal is B contact and when Alarm occurs, a
motor conducts torque free stop.

O When Alarm occurs, this signal is ON (This and COM1
terminals are opened.) and simultaneously Servo ready
signal (RDY) is OFF.

O At normal condition, this signal is OFF. (This and
COM1 terminals are closed.)

O Alarm is reset by Reset signal (RES) input or power
re-input, and at the time Reset signal is inputted,
this signal is OFF.

O This signal is an open collector output isolated to
the internal control power source.

O When this signal is outputted, Alarm code is
displayed in the front panel data display LED.
However it works only in status display mode.

Positioning
complete

uag

J20 0

odn

O This sugnal is effective when the unit is operated in
Pulse train run mode and this signal is ON during
deviation counter value stays in Positioning
complete range set by parameter(J4).

(This and COM terminals are closed.)

O This signal is OFF when Start signal (DR) is OFF.
(This and COM terminals are opened.).

O This signal is OFF at Servo OFF when * Deviation clear
enable’ is set to parameter (JO) (Position deviation
clear select.).

O This signal is an open collector output isolated to
the internal control power source.

O When this signal is outputted, the front panel PN LED
is lit ON.

Control output]
signal common

odn

J20 0

odn

O Common to control output signal (PN)

Control output]
signal commonl

gooo

J20 0

odn

O Common to control output signals(RDY,ALM)
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Signal name

Terminal
name

Terminal
No

odn

Function

Start

uag

J200 19

odn

O When this and COM of external power source are
closed (signal ON), both of Speed and Pulse train
command can be accepted.

O When this and COM are opened during motor running,
both commands are disabled and the motor stops.

O When this signal is inputted, the front panel DR LED
is lit ON .

Servo ON

odn

J200 20

odn

O When this and COM of external power source are
closed (signal ON), power transistors are driven and
current is supplied to a motor.

O When this and COM are opened, power transistors drive
is disturbed, and the motor becomes in torque free.

O When this and COM are opened during motor running,
the motor conducts free run stop.

O When this and COM are opened, Servo ready signal
(RDY) is not outputted.

O This signal effective logic can be changed by
parameter (P2). In the case, all the above described
conditions of closed/ opened between this signal and
COM becomes reverese.

O When this signal (Servo ON) is inputted, the front
panel SON LED is lit ON.

Torque limit

uag

J2021

odn

O When this and COM of external power source are
closed (signal ON), motor output torque is restricted
by Torque limit command (voltage between TLH-GND)
value.0 1000 input:3000 O

O This signal is effective in all Run modes.

0 By setting parameter U3, this signal becomes the
rotating direction switching signal.

O When this signal (Servo ON) is inputted, the front
panel TL LED is lit ON.

Reset

odn

J200 22

odn

O When this and COM of external power source are closed
(signal ON), Alarm is reset and Alarm output signal
(ALM) is turned OFF. But resettable Alarm can be
referred to (OO OO0O Protective Function List).

O During this signal is ON, a motor is in torque free,
and Servo ready signal (RDY) is OFF.

O When this signal is OFF, Servo ready signal is ON and
the unit returns normal operation condition.

O Alarm reset can be also made by re-inputting power to
the unit.

O When this signal (Servo ON) is inputted, the front
panel RES LED is lit ON .

O Noted Alarm reset shall be made after removing the

cause.
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Signal name

Terminal
name

Terminal
No

oon

Function

Proportional
control

uag

J200 23

oon

O When this and COM of external power source are closed
(signal ON), Speed loop changes from proportional/ i
ntegral control to proportiona control.

O When it is necessary to restrain slite vibration at
Seovo lock, by inputting this signal, a motor stops
with small friction torque.

O Speed loop without integral control does not conduct
quick response to fine command input due to lower
speed loop gain and output torque is restricted.

O This signal is effective in all Run modes.

0 By setting parameter U3, this signal becomes the
rotating direction switching signal.

O When this signal (Servo ON) is inputted, the front
panel PC LED is lit ON.

Pulse train
selection

odn

J200 24

oon

O When this and COM of external power source are closed
(signal ON), Run mode changes from Speed control run
to Pulse train run.

O When this signal is inputted, the unit can accept one
of 900 phase difference pulse/ Directional pulse/ and
Directional signald feed pulse commands.

Pulse train command method is selected by parameter(JO).

O When this signal (Servo ON) is inputted, the front
panel PLS LED is lit ON.

Count
prohibit

odn

J200 25

oon

O When this and COM of external power source are closed
(signal ON) in Pulse train run, Pulse train command
is disabled, a motor is in Seovo lock.

O When this signal is inputted during motor running,
the motor stops after consuming deviation pulse in
the position deviation counter.

O When this signal (Servo ON) is inputted, the front
panel CIH LED is lit ON.

Reserved

odn

J200 26

oon

0 Do not connect anything to this terminal.
Reserved signal by us.

Encoder
pulse output

uag
odn
uag
odn
uag
odn

J200 14
J200 32
J200 15
J200 33
J200 16
J200 34

oon

O Inputted encoder feedback pulse to this unit is
outputted as it is.

O Outputs are 900 phase difference 2 signalsd 0 phasell
O phased and Marker signal (O phasel of line driver
outputs (26LS31 or equivalent).

Be sure to interface with a line receiver (26LS32 or
equivalent O .

O Notell These signalsO EA,EA*,EB,EB*,EM,EM*[] are not

steady for max. 2 seconds after turning power ON.
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Signal name |Terminal{Terminal|O OO Function
name Ne
Pulse train |FC J20011 |O0O0O O It connects one of 9001 phase difference pulse/ Direc
command FC* J2[0 29 tional pulse/ and Directional signall] feed pulse
OFC* J20 27 signals. Input pulse train command signal method is
selected by parameter (J1) (Pulse train command input
RC J20 12 pulse select.). Any of them can be used to either
RC* J2[030 line driver method or open collecter method.
ORC* J200 28 O In case of line driver method, connect each signal

output from line driver to FC-FC* and RC-RC*.

O In case of open collecter method,connectd 12Vto FC an

d RC, and connect open collecter outputs to OFC* and
ORC*.
This description is made based on line driver method.
In case of open collecter method, change words as
below and read it.

FC signal "L":between OFC*-0V to be opened,

FC signal "H":between OFC*-0V to be short-circuited.
RC signal "L":between ORC*-0V to be opened,

RC signal "H":between ORC*-QV to be short-circuited.

[0 Reverse rotation can be executed with forward
Directional pulse train comand by setting parameter
(@no).

O Max. input frequency of Pulse train command is 250
Kpps in line driver method and 200 Kpps in open
collecter method.

O Command pulse width must beCy O or longer.

HFPrfase difference puiss traim coppmng: FC signal ahesd: Foreard commend, FO signal: Eeverse command

FC =ignal

H

Forward command

FeveTss Command

H
EC =ignal I | I

[ ]

I N [

il gignal

H

Ferward command

1L Tl

Hrectimal pulse frain comard. FU signal @ Foreerd pulse command, BC signal: Bewerse pulse command
I

Feverss commemd

Rl signal

H

[ J1_TI

Mrestimal

When imputting pul=se

commd T feed pudse commngs FU signal @ Fesd pules command, EL signal:

the zigrmal condition for the ane without inputting the pul=e o=t be

) Simultaneces imput of FC signal puls= and REC canneot be done.

"L

For exmmple, when 7oa are inputting pulse to PFC signal, RC must be "L,

L Forward commanid,

LT
N DEVETSE

BC =ignal

COTENArED

Farward command

T

Ffeverss command

-

EC =ignal .
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Signal name |Terminal{Terminal|O OO Function
name Ne
Torque limit (OO0 (J2017 |[O0OO O When Torque limit signal (TL) is inputted, motor
command input output torque is restricted corresponding to the
voltage added to this and GND terminals.

O Positive voltage against GND is inputted to this
terminal.

O Input range is DC 00010 V, and atd 3.3 V input,
motor output torque is limited to 1000 .

Speed command|0 OO (J2018 |0 OO O In Speed control run, a motor runs at speed
input proportional to the voltage added to this and GND
terminals.

O At DCx+ 10V input, a motor runs at rated speed.

O A motor can run at rated speed at + 1VO £ 10V input
by parameter (U0) setting.

O When positive voltage against GND is inputted, a
motor runs forward, and negative voltage is inputted,
the motor runs reverse.

0By parameter (P1) setting, a motor can run reverse
with positive voltage command.

O Motor Accel./ Decel. time can be set by parameter
(P51 6).

Analog monitor|{d O ooo O The status selected by parameter(P34) is outputted
output aad to this and GND terminal by DC voltage.
Power source |0O0O (J20 13 O Power source for internal control power of the unit.
Power sourcel0 OO0 (J1-1,2 O Common of power source (+5V) for internal control
ooo J20 31 power of the unit.

J20 35

J200 36

ooo
Shield earth (OO J1-20 O Shield earth terminal

N Prohibition

@ Since COM, COM10 Control output signal power common and GNDO Internal control power
commonO are isolated, avoid to place them in a same duct and cable bundle.
P (1 Running away of a motor, injury, and machine damage may occur.O

© Compulsion

@ Provide your own power source with specified voltage and current for control input
signals.
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goooo

Input/ Output Interface

Individual 1/0 signals type and equivalent circuit is described in the below tabulation.

Type Signal Name Circuit and Specification
00 Encoder
Feedback Pulse | UL
| |
oooooo 26LS31 ‘ ‘ ‘ ‘ 26LS32
T ]
oo - Driver
booodd Encoder
oooooo
0 Since the input is intefaced with a line receiver
(26LS32 or equivalentO ,be sure to use a line driver
ooo (26LS31 or equivalentO for the encoder pulse output.
D
A phase vMM‘
i
B phaseJ ‘ ‘ ‘ |—|_
0 DJD 0
Oooooo O AO0OOx000
O In forwward motor rotation, B phase is ahead of A phase.
O Start
0 Servo ON oooo
O Torque Limit
O Reset § *
O Proportional Control e %? <§%::E;:)
[OPulse Train — e ¢ aYAVAY,
i About 4.5 mA onooo .
ooo Selection Driver

0O Count Inhibit

oono

OMicro-current switching relay, or open collector output type
transistor is recommended for external contacts.
OCapacity OO OO0, about OO OODOOTypd
Capacity 0O O OO, about OOO0O TypO
O Input signal low pass filter time constant: About 3 ms
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Type Signal Name Circuit and Specification
U Pulse Train Command O Line driver methodO
N [y 0o T T T
——26L531 ‘ ‘ /\ ‘
| ooo | ‘
| | Hi speed
N } ] og photo-coupler isolation
> ] | T
! | 0oo ] i
Rl 00 - T
00— - — - — - — - — 000 Noten nPVIVEY
[0 Open collector method[
External power, e— ——
oooo ‘ il MA 00 T—*g—*g—*gw
‘ A \ oooo | ‘
\ | Hi speed
‘ | | ‘ 00 photo-coupler isolation
0oo ] /\ /\ | T
‘\ ‘ oooo | i
T T L e
'{;L__ od Driver
——————— —QO0O0 Noteld
igExternal power source
00
Notel)When the troubles are caused by noise, it is
recommended to connect OV of the pulse train output side
and the unit GND signal for better result.

O In case of line driver method, use the line driver, 26LS31
or equivalent.

O In case of open collecter method, saturation voltage of
applied transistor shall be 0.9V or less under the above
interface conditions.

O Max. input frequency: 250 Kpps (line driver method)

200 Kpps (open collecter method)

O Min.input pulse width :Op O

[dTorque Limit Command
Torque limit ‘ ‘
ooooo ‘ 000 ooo
FURN s
boo - " Driver

OWhen a relay is installed in the Torque lomit line, use

a micro-current switching relay.
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Type Signal Name Circuit and Specification
O Speed Command Input
NV
ooo
I (si=[= PN,
Speed command/\ ‘ ‘ oono S
+ 000 LJ &Dmig

ooo — T —%oo Driver

OWhen a relay is installed in the Speed command line, use
a micro-current switching relay.

O In stop status, do not open INH but short-circuit INH-GND
terminals or keep the same potential between INH and GND.

O Servo Ready
0O Alarm Each output o =
O Positioning Complete ' * ot oo
w J or Dark current resistor
Driver aodd
S
gooo \/o0ooo
ooo O In case of applying an inductive load as a relay, etc., be
sure to insert a diode in parallel with the load.

O In case of applying a lamp load, insert a dark current
resistor to keep the current (including inrush current) lower
than the rated.

O Capacity: DC24V, 50mA

(Saturated voltage of output transistor : 1.0 V or less)
0 Please note that RDY/ ALM signal common OO COM1[l is separated
from PN/ OCM signal common (COM).
0 Encoder Pulse o
Output A L
261531 ‘ /\
ooooooon EA* \
GND ! J
slslsslslzlzl= oriver ool e — —
0oo ooooooon

0 Snce the output is conducted through a line driverd 26LS31 or
equivalentd , be sure to interface with a line receiver
[0 26LS32 or equivalent( .
O Terminal resitor of receiving side shall be 330Q
(/20 or more(d .
O In forward motor rotation, B phase is outputted ahead of A
phase. Phase relation of A and B phases is corresponding to
motor rotating direction.
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Type Signal Name Circuit and Secification

O Analog Monitor

Output +15V
Control amp.

e

-15V

odn

O Analog monitor output is selected by the parameter (Monitor
output selection).

ORelation of contents and output voltage of individual analog
monitor output can be referred to (5-2 Parameter P3 and P4).
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OO0 External Connecting Diagram

ooooooooooag
ooooood

—5 o =
2N 0
—0 O o0
ooo 0
%é
Regenerative
resistor (option) _l
(\“77777
noo
0
R
ooo }H\ [
|y
noo
“/\ ! T
ooo ) ‘
e cotor ] |
12yt /‘\—/ \‘
oooo } “
- -
0000 — A_DD
A A
I\ L
oooo \
A A
0o
I\ L
oo O \
ooo e ‘
oo O - N
ooo $-0 A A (1
0o O ooo
ooo [ ] A \ oo
ooo O A A}} ooo
A A oo
|
iJ noo
0o
ooo
[ Caution
oon 0o)-e—H -0 1: Please provide control 1/0 powersource
“ “ (DC 24V, 0.2 A or more).
2: Dedicated encoder cables are optionally available.
)| | | | . 3: COM is the comon line for control 1/0 signals
ooo | ] | ] (except Servo Ready and Alarm)
oooo COM1 is the common line for Servo Ready and Alarm.
“ “ GMD is the common line for the internal power
oo 7 — goo0o0oo source (+5V).
— - 4: Since COM, COM1, and GND are isolated, avoid

common wiring and binding them together.

OFig.00O0O00O0O External Connecting Diagram
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goOnO Connector

OOO00O0 Encoder Pulse Input Connector OO OO

No. Signal Name Contents No. Signal Name Contents
O ooo Encoder power source common |0 0O (O Encoder marker signal
input (positive)

o |boad ad oo |oo O (negative)

o |boad Encoder power source (+5V) |00 (OO No connection (reserved)

o |boad ad oo |oo No connection (reserved)

o |00 No connection (reserved) oo |oo No connection (reserved)

o |00 No connection (reserved) oo |oo No connection (reserved)

O O Encoder pulse A phase input|00O (OO No connection (reserved)
™)

o |00 ad -) oo |ooo No connection (reserved)

O O Encoder pulse B phase input|00O (OO No connection (reserved)
™)

oo |oo ad -) oo |oo Shield earth

O 00O0of a signal name indicates the signal is negative logic.O

Applied connector 00 Receptacle /000000000000 OOO productd
Cable side mating connector O Soldering plug 7 OO0 O0O0O0ODOOOOO0O
O Case (shell) / ODOOODODOODOOOOOO

pofo (O (0|00 (o

B[ B [ A*[ A |[NC|NC|+5V

+5V [ GND

GND

FG|INC[RX*| RX [NC|NC|NC

NC|z*

gbhoojogpopoopEoEo

oopd

|

connector.
00— g
Sl i VAR VAR VR VIR UL -
— —
oo AN AN AN AN Hu
oo — oo

O Below figure is the layout viewd from connecting section to the unit side connector.

0O Below figure is the layout viewed from soldered terminal side to the cable side

OTab.OO0O0O Connector J1 Terminal Layout
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OO0O0OO0 Control Input/ Output Signal Connector OO OO

No. |[Signal Contents No. [Signal Contents
Name Name

O |0 0O |[eExternal power (DC+12V0O +24V) |O0O |0 0O [Start

O |0 0O |[external power (DC+12V0O +24V) |00 |(O0O0O |[Servo ON

O |O000 |[Servo Ready OO (O 0O |Torque lomot

O (0DOO0 |(Alarm 00 |[O000 |Reset

0 |O000DO|RDY,ALM signal common OO (O 0O [Proportional control

O ({000 |PN signal common OO0 (OO0 [Pulse train selection

O |O 0O |Positioning complete OO0 (OO0 |Count prohibit

o |00 No connection (reserved) OO0 (OO0 |[No connection (reserved)

O oo No connection (reserved) 00 |O0000O0pen collector input forward

pulse train command (-)
o0 |00 No connection (reserved) 00 |O0000O0pen collector input reverse
pulse train command (-)

00 |0 0O |Forward pulse train command (+) |OO |OD OO |Forward pulse train command (-)
OO0 |O O |Reverse pulse train command (+) |OO |O OO |Reverse pulse train command (-)
OO0 |OOgd |lnernal control power O OO OO (OO0 [Inernal control power common
OO0 |O 0O |Encoder pulse A phase output (+) |[OO |0 OO |Encoder pulse A phase output (-)
OO0 |O 0O |Encoder pulse B phase output (+) |[O O |O OO |Encoder pulse B phase output (-)
OO0 |O 0O |Encoder pulse Z phase output(+) |[O O |O OO |Encoder pulse Z phase output (-)
OO0 |O0O0d |Torque limit command input OO (OO0 [Inernal control power common
OO0 |O0O0 |Speed command input OO (OO0 |[Inernal control power common

000 DOof a signal name indicates the signal is negative logic.O

Applied connector 00 Receptacle / 00 0OO0OO0OOOOOO OOO productd
Cable side mating connector O Soldered plug / OO OO0OOOOODOODO
OCase (shell) / O0DOOODODODODOOOOOO

O Below figure is the layout viewd from connecting section to the unit side connector.

COo0O0ooooopopooopo

ao|(d

o|oj|o

of(o|ofo

INH|TLH| EM [ EB | EA |P.5 [ RC [ FC [ NC

NC| NC

PN | COM [COM1

ALM | RDY |P.24|P.24

GND EM* [ EB* | EA* | GND [ RC*| FC* [ORC*

OFC*

CIH|PLS | PC

RES| TL [SON | DR

oo gopooOoopoitaioo

oo

ogooao

oo|jooddpo

[
00— WV WV WV VUV UV VUV VvV Vs -
a8 é/
00
. 0[O
00
00——=A" A A A A A~ A~ A A=

OTab.OOOOO
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OO0OO0 Analog Monitor Terminal
Signal list

Signal Contents

o o Analog monitor 1 ch. output
o o Analog monitor 2 ch. output
O O O (Inernal control power common
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Chapter [0 Setting and Display

OO0  Operation Panel
Motor or unit status display, Parameter edit, and Self-diagnosis can be executed by the
operation panl.

goooo Individual Section Function of Operation Panel

Upper

v Lower
44— Data display LED

pa—

UP_ DOWN

[:] [:] Operation

ENT

[]

OFig.0000  Operation Panel Outlook

O Data display LED
Data display LED is corresponding to individual operation mode,and displays item
name and data associated ith the item.
7 segmant LED display numeric and letter list is as follows.

7 segmant Numeric 7 segmant L | Letter | 7 segmant LED Letter
LED display ED display display
0 O H 0 o 0(0)
{ 0 b 0@) H 0
2 0 r a q 0(d)
3 O d 0(@) r 0(@o)
. 0 E O E 0@)
5 0 F 0 4 O
k 0 H O (decimal) | O*1
m | N 0
H | L 0
g 0 i 0(@)

*10 When the decimal point of 7 segmant LED is lit ON, it represents negative data.
Sample) 44 OOOO
~.OTab.OO0OO7 Segmant LED Display Numeric and Letter List

Meaning of upper digit of the data display LED is as follows.

Displayed Display meaning Display
letter sample

X Displays Alarm code. R4

r Displays Status display item. r

F Mainly displays Edit items of motor

adjustment parameter.

Mainly displays Edit items of Speed control

parameters.

Displays Data display item in

Self-diagnosis.

Displays Edit items in Self-diagnosis. J

OTab.Tab.O O OO List of Upper Digit Letter Display Meaning
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O Operation key
Operation keys are used to select a display item of individual operation mode,
and edit parameters, etc. .
List of individual operation key function is as follows.

Key Contents
up At item selection Selection of next item
[:] At status display Invalid
At data edit Changes Edit data number(00 99): small - big.
When Edit data are changed, display data
flicker.
DOWN At item selection Selection of back item
[:] At status display Invalid

At data edit Changes Edit data number(00 99): big- small
When Edit data are changed, display data
flicker.

ENT At item selection Moves to Status display or Data edit after
[:] a subject item is determined.

At status display Moves to item selection display.

At data edit Moves to item selection display. But when data
are flickering, changed data are canceled,
and registered data are again displayed.

ENT At item selection Invalid

[:] At status display Invalid

Press for | At data edit Registers flickering display data. Then, data
1.5 sec. change from flickering to lit ON status.
UP_DOWN At item selection Invalid

[:][:] a At status display Moves to item selection display.

At data edit Data changed in data flickering, changed data
are canceled, and registered data are again
displayed.

UP_DOWN At item selection In normal operation mode:
[:][:] u Moves Status display mode — Parameter edit
Press for mode, or
1.5 sec. Parameter edit mode — Status display mode
In Self-diagnosis operation mode:
Moves Self-diagnosis 1 mode - Self-diagnosis
2 mode. or
Self-diagnosis 2 mode — Self-diagnosis] mode

At status display Invalid

At data edit Moves to item selection display.

E%jf%ﬂ . At power ON Moves to Self-diagnosis operation mode.

Note: O means simultaneous press.
OTab.0OO0ODO List of Operation Key Function

dOooOoO0O0  Operation Mode Configuration
Operation mode configuration is as follows.
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Normal
Operation mode

Status

PUL SN R —— N _az .

Status display

Status data

Occurred Alarm d

Parameter edit

~ala L.

Parameter edit item

Parameter data edit

Self-diagnosis
Operation mode

Self-diagnos

L |

Self-diagnosis i

-

—— N _az

R I ] — -z

Self-diagnosis Data

dis

Self-diagnos

L |

-

Self-diagnosis i

—— W _az

R I ] — -z

Self-diagnosis Data

dis

Operation mode contents are as follows.

Ope. mode | Item[ Data Contents Display sample
Status Item Selects display item code of speed, Display item
display | selection actual torque, software version, etc.. Code 30 [ 30

Data Displays Data of selected display item | At speed select.
display code. O (201200 rpm

is displayed.)
Occurred Al | Displays Alarm code when Alarm occurs. Alarm code 4
arm display OFRMO

Parameter | ltem Selects parameter item code for Edit. Edit item code 4
edit selection OFMY0

Data edit Edits data in accordance with selected | Speed loop “ P ”
edit item code. gain value
0¢30

Self-diag | Item Selects item code for Self-diagnosis. Diagnosis item

nosis selection Self-diagnosisO [0 Self-diagnosis to code 5

ooo check error of the unit. O4d50

Self-diagnosis 200 Self-diagnosis for

inspection before shipment.
Data displa | Displays or edits in accordance with Diagnosis value
y/ Edit selected diagnosis item code. o Qo

OTab.O0ODO0O

Operation Mode Configuration
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OO0OO0 Operation Procedre

Total Operation procedure is as follows.

Status display

Status display
UP  DOWN ) e
IQDD 1tenm ENT
5 |
Power ON No key press
'y 'p » Status Data
I 11 Status Da .
Alarm of Status ret
Alarmd O » OO0 Alarm displ | yrns to display
UP DOWN
1500 Joo OO
Parameter edit
parameterd O item sel
UP  DOWN w_.
DD]NTitem ENT
selecFn0 O [:] 00
O
v parameterData [0 O
O OData displayDd O displayl
A IAENT
%I% L5000 EDDDDDD
g et i UP DOWN
Data OO DDD EDDDDDD
[}
[}
[}
oo | OO0 EOCE
[}
0oo) : ata
)
\ 4 I
OO0 0OData displayd OO displayd
UP ENT
[JJoo oo

’|

Self-diagnosis

O00000dSelf-diagnosisdO 0000

OFig.0000O Total Operation Procedure
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O O LED display at powger ON
When power source is turned ON, all LEDs except (FAIL) LED are lit ON for 3 seconds.
And regardless to 1/0 signal status, signal display LED is lit ON.
O O Initial display of Data display LED when the unit is delivered.
O R {0 OMoter selection error( is displayed.
Select parameter edit and register apllied motor number to parameterd O .

00O Sample of status display operation
O Speed display at power ON- Operation of actual torque displayd

25 Speed display (2500 RPM)

ENT
Press

rn Speed item code display

uP
[:] Press

¢ Actual torque item code display

ENT

[:] Press

{2 | Actual torque (120% torque)
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00O Operation sample of parameter edit
O Speed display - Edit operation of parameter P7- Return to speed displayl]

2 5 | Speed display (2500 RPM)

ENT
Press
A 4
rp Speed item code display
UP DOWN
vD|:|At oPress for 1.5 sec
o Parameter PO item code displayl parameter edit model
uP
Press O times or continuously press until (P7)
display.(Press (Down) key if passes (P7)).
P Parameter P7 item code display
ENT
[:] Press
A 4
M Registered data in parameter P7 are lit ON.
______ » P DOWN
] [:] or [:] Press or continuously press to get setting da

Data flickering display (Parameter P7 in changi

UP DOWN ENT

EEIJDDDDDDDDEPDDDDD

ENT
[:] Press for 1.5 sec. .

Data OO displayd parameter0 00000000 O0O

EE]E]D goboooobooonon parameterdd DO OO0 OData OO OO D[]i
i[][]Data gbobogbooooboaooo i

P parameter] 0 item code displ
UP_DOWN

1.50000
v[IjDD
1
g

OO0 item code displayd Status displayd 00O

ENT
o
vl

pu 000 display(COO0OOOO display)
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OOOd  Status Display Mode

Status display mode items are as follows.

Item| Display Data Display | Display | DisplayD data Reference
No. unit range sample
I 0 | Actual motor speed 100rpm -990199 | {20 -1200rpm*1
L ! | Actual torque command | 10% 00 30 2 {0210% torque
value At rated torque
> 100 %
I 2 | Thermal trip ratio 10% 00 10 0 50% At over load

Alarm : 100%

4 | External speed command | 100rpm -9901 99 40 2300rpm*1

input value

[ 4 |External torque limit | 10% 001 30 H O 180%

input value

T | Encoder pulse input 1000000 | -9901 99

102000 pulse |When exceeds

value (O time) display range,
returns to 0
display.
I & | Pulse train command 1000000 | -9900199 | { B O 1800 pulse | When exceeds
input value display range,
returns to 0
display.
[ "t | Deviation pulse 1 pusse |-990099 | {H 01800 pulse
value (1 time)
I E | Software version 00 99 {0 Soft.versionl
L F | Type code 00 99 {10 Type codel0

*10 Relaytion of display and Speed/ Command input is as foillows.

-400 -300 -200 -100 |0
T T

: -0 100 200 300 4

%Eeed/Command input(rpm)
0

Obeeee

OFig.000O List of Status Display Mode Item
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ooo
04-3
Status display
Status display item selection
Status data display
Occurred Alarm display
Parameter edit
Parameter edit item selection
Parameter data edit

Self-diagnosis 1
Self-diagnosis item selection
Self-diagnosis data display / edit

Self-diagnosis 2
Self-diagnosis item selection
Self-diagnosis data display / edit

04-4
ooooo
Power ON No key press
Status data
Alarm occurrence
Simultaneous press of”Up”,”Ent” for 1.5 sec.

Simultaneous press of “Up”,”Ent”
ooo
Status display

Status display item selection

After selecting item by “UP”,”Down” , press “Ent’.

Press “Ent”.
Status data display
Occurred Alarm display Returns to Status display when Alarm is released.
ooo

Parameter edit
Parameter edit display item selection
After selecting item by “UP”,”Down” , press “Ent’.
Press “Ent”.
Parameter data edit
Registerd data display (Lit ON display)
Change by “Up”,”Down”.
Press “Ent” for 1.5 sec. (Changed data registration),
Press “Ent” or press “Up”,”Down” at once.
(Cancels changed data and gets original data.)
In changing data display (flickering display)
0o
Self-diagnosis
Details can be referred to the chapter “Self-diagnosis”.
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04-6
oo At once

4
00
Registered data in parameter P7 is lit ON.

Press or continuously press “Up” or “Down” key until getting setting data.

Data “flickering” display. (In changing parameter P7)

In case of cancelling data in changing (Retrn to registered data.), press
“Up”and “Down” at once or press “Ent”.

Press “Ent” for 1.5 sec. .

Data “lit ON” display (Register “10” to parameter P7.)

When again change is made, - - -— is the flow.

And when parameter activating timing is “immediate”, after completing the data
registration, data in changing will be applied, on the spot.

Press “Ent”

Parameter P7 item code display

Press “Up”,”Down” at once for 1,5 sec. .
Speed item code display (Status display mode)
Press “Ent”

Speed display (2500 RPM display)
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Chapter 5 Parameter

gono

Parameter Contents List

Parameter contents list is as follows.

0 O O Activation timing: EO At power input 10

Immediate activation

command. Accel./ Decel.time consista of this
lower digit and upper digit of above
parameter.

Item Parameter Name O Set Setting range | Init
disp Contents O | unit value
la
P | Motor selectionO E | None |00 99 n
Selects a motor to be connected.Relation of
Motor selection No. and motor can be referrd
to supplement of Parameter contents.
F { | Rotating direction selectiond E |None |0001 n
Sets Motor Rotating direction to Forward 00 Forward
command. 100 Reverse
F'2 | Servo ON/ Shut OFF selectionld E |None |0001 n
Selects valid logic of SON signal. When Closing
this and COM.
0] Motor power
ON
100 Motor power
OFF (Servo free)
F 4 | Aanalog monitor 1 output selection. I |None |004 {
Selects output signal to front panel analog 00 Speed
monitor M1 terminal. Concrete contents of command input
analog monitor can be referrd to supplement of 10J Speed feedback
parameter contents. 20 Act. torque
command
30 Devi. pulse
400 For us only
F Y | Aanalog monitor 2 output selection. I |None |Ditto c
Selects output signal to front panel analog
monitor M2 terminal. Concrete contents of
analog monitor can be referrd to supplement of
parameter contents.
F 5 | Upper bit of Accel./ Decel. time | lsec (0009 n
Sets upper digit of Accel./Decel.time to speed (00O 9sec)
command. Accel./ Decel.time consista of this
upper digit and lower digit of next parameter.
Setting value sets time Stop - Rated speed.
Sample) At Accel./ Decel.time set 7.55sec.
Upper digit of Accel./ Decel.time: 7(7sec)O
Lower digit of Accel./ Decel.time:55(0.55sec)
F E | Lower digit of Accel./ Decel.time 1 |0.01 |00099 n
Sets lower digit of Accel./Decel.time to speed sec | (0.000J 0.99sec)
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0 O O Activation timing: EO At power input 10

Immediate activation

Item
disp

Parameter Name

Contents

0
0

Set
unit

Setting range

Init.
value

lay
]

Speed loop proportional gainO

Sets Speed loop proportional gain value.
Though large setting shorten response time to
Speed command, too large setting causes sight
vibration. Connect a motor to a machine and
set this to minimize the vibration.

Relation of setting value and gain can be
referrd to the below tabulation of supplement
of Parameter contents.(Speed loop proportional
gain setting value and gain value).

None

00 99

Speed loop integral time constant.

Sets Speed loop integral time constant value.
Though small setting improves compliance to
Speed command, too small setting causes large
vibration and unstable motion. Connect a m
otor to a machine and set this to minimize
Overshoot of motor speed to Speed command
change. When 0 is set, Speed loop integral
control is invalid. Relation of setting value
and integral time constant can be referrd to
the below tabulation of Parameter contents
Supplement. (Speed loop integral time constant
setting value and time constant value).

None

00 99

(X

Torque command filter frequency

Sets cut off frequency of low pass filter for
Torgue command. This will be set when machine
resonance occurs. Though small setting can
depress machine resonance, it causes worse
response to Speed command. When 0 is set, this
filter is invalid.

10Hz

00 50
(001 500Hz)
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0 O O Activation timing: EO At power input 10 Immediate activation
Item Parameter Name ad Set Setting range Init.
disp Contents O Unit value
lay
A | Position deviation clear selection E None | 0001 n
In Pulse train run mode, sets Deviation 0:Deviation
clear Enable/ Disable by Servo OFF (SON) clear enable
signal. 1:Deviation
clear disable
o ! Input pulse selection of Pulse train command | E None |0004 2
Selects signal input type and multiplication 0:90° phase diffe
ratio of Pulse train command. And when rence 1 times
90° phase difference is used, use 4 times 1:90° phase diff
as standard. 4 times can improve control erence 2 times
lability. 2:90° phase diff
erence 4 times
3:Directional
pulse
4:Direction
change pulse
w2 | Pulse train command input phase sequence E None | 001 n
change 0:Forward
Selects a motor rotating direction by selection
Pulse train command input. 1:Reverse
O Forward selection selection
A motor runs forward by Forward or Pulse
train command (B phase is ahead.).
O Reverse selection
A motor runs forward by Forward or Pulse
train command (B phase is ahead.).
But direction can be reversed by setting
reverse tdlP10Rotation direction selection.
w4 4 | Position loop gainOd 1 None | 00J 99 ‘R
Sets Position loop gain in Pulse train run.
Though large setting shorten response time,
it may cause vibration.
When “0” 1s set, Position loop is opened
and Pulse train run can not be executed.
Relation of Setting value and Position loop
gain can be referrd to the below tabulation
of supplement of Parameter
contents.
(Position loop gain setting value and gain
value)
o M | Positioning complete rangel E (O 00 99 4
In Pulse train run, sets output range of times
Positioning complete signal (PN). pulse
Sets by the same unit of applied encoder
pulse number.

- 5-3 -




0 O O Activation timing: EO At power input 10 Immediate activation

Item Parameter Name O Setun | Setting range | Init.
disp Contents 0 it value
lay

w5 | Pulse train feed forward ratiol] 1| 10% 00 10 (0

Sets Feed forward ratio to Speed command in
Pulse train run.

Though large setting shortenresponse time, it
may cause vibration due to wrong matching
with machine system.

In the case, set a little bit low to have
somedeviation amount to a motor so that
stable motion can be conducted. When “0” is
set, Feedforward control is not made.

| Pulse train feed forward shift ratio 0.1% 00 99
In Pulse train run, reduces specified feedfo
rward amount.
Feed forward amount O

Input pulse speed (Rated speed* setting value(O))
But if the results is negative, the value is
clamped at 0.

Pulse train feed forward filter time constant | | Ims 00 99 n
Sets filter time constant to adjust response
time of Feed forward control in Pulse train run.
Though small setting shorten response time,

it may cause vibration.

| Pulse train ratio numerator 1 None 1099
Sets motor running amount to Pulse train
command in Pulse train run.

This is set together with Pulse train ratio
Denominator(J9).

Setting sample can be referred to supplement
of Parameter contents.

Pulse train ratio denominator 1 None 1099
Sets motor running amount to Pulse train
command in Pulse train run.

This is set together with Pulse train ratio
Numerator(J8).

Setting sample can be referred to supplement
of Parameter contents.
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0 O O Activation timing: EO At power input 10

Immediate activation

Set up ID NO. during the daisy chain connection
by serial communication.

When the connection between the external devices
and the main unit is 1:1, it is usually used
the ID NO. setting 1.

Parameter Name O Set | Setting range | Init.
Contents O | unit value
Speed command gain[] E |V 1099 (a
Sets external Speed command voltage to motor (10 99v)
rated speed command.
When 10V or larger is set, Max motor speed com
mand becomes motor speed command corresponding
to external Speed command voltage 10V.
Sampled When 20V is set.
Max motor speed command (External Speed command
voltage 10V) becomes motor rated speed/ 2command.

\ Reverse protection selection[ E |None |001 {
Selects Motion permit/ prohibit to reverse 00 Reverse
direction command. permit
Concrete contents can be referred to supplement 100 Reverse
of Parameter contents. prohibit

14 2 | Offset speed E |10 00 99 ¥
Set motor speed to Speed command input voltage 0OV. rpm | (OO 990rpm)

Concrete contents can be referred to supplement
of Parameter contents.

4 4 | Rotating-direction switching signal selection E |None |002 0
To select the signal to switch the to the reverse 00 Switching
rotating direction against the external speed ineffective
command input. OTL signal to
By ON/OFF of the rotating direction switching be the rotating
signal, the rotating direction against the positive dir?cti?n
voltage of external speed command input will be switching
as follows: signal
OFF:Rotation following the Parameter P1 4IPC signal FO
ON :Reverse rotation against the Parameter Pl bgthen?natng

Follow-ups during ON) d'r?cn?n
O At Reverse Prohibited (Ul), it is stopped by SW'tCh'ng
the negative voltage of speed command input. AISEIQZ?;naI
O OFf Set RPM (U2) is effective. S .
X . . i functions being
At this tlmg, speed command input voltage is grouped to the
0 volt, and it rotates reverse to the parameter rotating direction
1 at Off Set RPM (U2). switching signal
will be ineffe-
ctive.
4 | Communication ID NO. E |None | 1015 {
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OO0 Parameter Contents Supplement

0 O Parameter 0O O ( Motor selection)

Motor
Parameter
PO setting Type, etc. Rated | Rate Max. Applicable unit Reference
value output | Speed Torque
W) (rpm) (%)
O | Motor not
selected
O | Reserved
O | NA70-10**Z | 100 3000 300 NCR-DBA2A2*-401
O | NA70-20**M | 200 3000 300 NCR-DBA2A2*-401
O | NA70-40**M | 400 3000 250 NCR-DBA2A2*-401
O | NA70-60**M | 600 3000 200 NCR-DBA2A2*-601
0000 | Reserved
00O | NA70-10**Z | 100 3000 300 NCR-DBA2A1*-201
00O | NA70-20**L | 200 3000 250 NCR-DBA2A1*-201
00000 | Reserved
OTab.0OODODO Motor Selection No.(Parameter PO Setting value) and Motor
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O O Parameter 0O O ,0 O (Analog monitor output selection

The selected signal by Parameter (Analog monitor output selection) is outputted to the
front panel analog monitor output terminal M1 and M2 by DC voltage.
Motor motion status (tansit, steady state) can be confirmed by observing wave with an

oscilloscope, etc. .

Individual analog monitor output and contents are listed below.

Output |Parameter
terminal OO 0O0O0O

Monitor item

Monitor contents

gooo g

Speed command input

Outputs Speed command input voltage.
Polarity:Same as Speed command input
RangeD 0D+ 000 000

Output data renewal interval:0 00 Op OO

Speed feedback

Outputs motor actual speed.

Polarityl Forward( +voltage/Reverseld -voltage
RangeD 0D+ 000 000

Full range:0 0O 00O of rated speed

Output data renewal interval:0 00 0Op OO

Actual Torque
command

Outputs motor output torque.

Polarity Forward( +voltage/Reverseld -voltage
RangeO OO+ 000 =000

Rated torqued = OO OO

Output data renewal interval:0 00 Op OO

Deviation Pulse

Outputs Position deviation pulse number in

Pulse train run.

Polarity *10 +Deviation pulsel +voltage
/-Deviation pulsel -voltage

RangeD 0D+ 000 000

Full rangel Deviation 30000 pulses(] O timesO

Output data renewal interval:0 00 Op OO

O

For maker use only

000 In Forward command, when current position is delayed, Deviation pulse is O and
when leading, Deviation pulse is -.
And in Reverse command, when current position is delayed, Deviation pulse is —
and when leading, Deviation pulse is +.

OTab.OO OO Analog Monitor Output Contents

Note[l Resolution of M1/M2 terminal output signal is -1000 + 10 : 255.
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O O Parameterd O ( Speed loop proportional gain )

Set NO. |Gain No. [[Set NO. [Gain No. [[Set NO. |Gain No. [[Set NO. [Gain No.
0 30 25 155 50 280 75 690
1 35 26 160 51 290|| 76 710
2 40 27 165 52 300|| 77 730
3 45 28 170 53 310|| 78 750
4 50 29 175 54 320|| 79 770
5 55 30 180 55 330|| 80 790
6 60 31 185 56 340|| 81 810
7 65 32 190 57 350)| 82 830
8 70 33 195 58 360|| 83 850
9 75 34 200 59 370|| 84 870

10 80 35 205 60 390|| 85 890
11 85 36 210 61 410 86 910
12 90 37 215 62 430| 87 930
13 95 38 220 63 450 88 950
14 100 39 225 64 470| 89 970
15 105 40 230 65 490 90 990
16 110 41 235 66 510|| 91 1020
17 115 42 240 67 530|| 92 1050
18 120 43 245 68 550]| 93 1080
19 125 44 250 69 570|| 94 1110
20 130 45 255 70 590|| 95 1140
21 135 46 260 71 610|| 96 1170
22 140 47 265 72 630|| 97 1200
23 145 48 270 73 650|| 98 1230
24 150 49 275| 74 670 99 1260

OTab.0OODO DO Speed Loop Proportional Gain Setting vVlue and Gain Value
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O O Parameterd O (Speed loop integral time constant)

Set No. || T.C [ms]. || Set No. |[ T.C [ms]. || Set No. || T.C [ms]. || Set No. |[ T.C [ms].
Ol lgain0 25 30 50 81 75 188
1 1 26 32 51 84 76 196
2 2 27 34 52 87 77 204
3 3 28 36 53 90 78 212
4 4 29 38 54 93 79 220
5 5 30 40 55 96 80 230
6 6 31 42 56 100 81 240
7 7 32 44 57 104 82 250
8 8 33 46 58 108 83 260
9 9 34 48 59 112 84 270

10 10 35 50 60 116 85 280
11 11 36 52 61 120 86 290
12 12 37 54 62 124 87 300
13 13 38 56 63 128 88 310
14 14 39 58 64 132 89 320
15 15 40 60 65 136 90 340
16 16 41 62 66 140 91 360
17 17 42 64 67 144 92 380
18 18 43 66 68 148 93 400
19 19 44 68 69 152 94 420
20 20 45 70 70 156 95 440
21 22 46 72 71 162 96 460
22 24 47 74 72 168 97 480
23 26 48 76 73 174 98 500
24 28 49 78 74 180 99 520

Note: T.C stands for Time constant.

OTab.OODODO

Speed Loop Integral Time Constant Setting Value and Time Constant
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O O Parameterd O (Position loop gain)

Set No. [Gain No. [[Set No. |Gain No. [[Set No. [Gain No. [|Set No. |Gain No.
0 0 25 30 50 80 75 175
1 1 26 32 51 82 76 180
2 2 27 34 52 84 77 185
3 3 28 36 53 86 78 190
4 4 29 38 54 88 79 195
5 5 30 40 55 90 80 200
6 6 31 42 56 92 81 205
7 7 32 44 57 94 82 210
8 8 33 46 58 96 83 215
9 9 34 48 59 98 84 220

10 10 35 50 60 100 85 225
11 11 36 52 61 105 86 230
12 12 37 54 62 110 87 235
13 13 38 56 63 115 88 240
14 14 39 58 64 120 89 245
15 15 40 60 65 125 90 250
16 16 41 62 66 130 91 255
17 17 42 64 67 135 92 260
18 18 43 66 68 140 93 265
19 19 44 68 69 145 94 270
20 20 45 70 70 150 95 275
21 22 46 72 71 155 96 280
22 24 47 74 72 160 97 285
23 26 48 76 73 165 98 290
24 28 49 78 74 170 99 295

OTab.0OODO DO Position Loop Gain Setting Value and Gain Value
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O O Parameterd O ,0 O ( Pulse train ratio Numerator/ Denominator)

Setting sample OO

Pulse train command unit 0 0.01mm/ Pulse
Travel per motor O turn O 50mm
Motor encoder pulse number (0 2000 Pulse

Pulse train command input pulse selection(J1) O Directional pulse

Pulse train ratio Numerator(O O )O Motor pulse number x [
oo0oodx 0O
oooog
Pulse train ratio Denominator(0 0 )0 Travel per motord turn/ Pulse train command unit
oo0oooooo
oooog
Since the above setting value will exceed the setting range, simple value as below is
used for setting.
Pulse train ratio Numerator(J8)/ Pulse train ratio Denominator(J9)0 000 0/0000
oooo
Pulse train ratio Numerator (J8)0 O
Pulse train ratio Denominator (J9)O O

Setting sample OO

Pulse train command unit 00.1° / Pulse( 1 time)
Travel angle per motor 1 turn 0 360°
Motor enoder pulse number 0 2000 Pulsee

Pulse train command input pulse selection(J1) [90° phase difference 0 times Pulse

Pulse train ratio Numerator (J8)O Motor Pulse nomberx [
oo0oodx 0O
oooog
Pulse train ratio Denominator(J9)
O Travel angle per motor 1 turn x multiplication ratio of Pulse train command
input pulse / Pulse train command unit
o0o0O0x0Ooooo
oooooo
Since the above setting value will exceed the setting range, simple value as below is
used for setting.
Pulse train ratio Numerator(J8)/ Pulse train ratio Denominator(J9)0 00O O0O/00000
ooooooo
oooooo
Pulse train ratio Numerator (J8)0 0[O
Pulse train ratio Denominator (J9)O OO
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O O Parameter OO (Reverse protection selection )
Reverse protection has the purpose to protect reverse motion even when error of the unit
or external signal occurs in normal signal connection status.
Reverse is defined that a motor runs reverse against forward command set by Rotation
direction selection [OO].
Reverse protection motions are as follows.

00 When reverse motion more than 1 turn is detected in Servo ON status, Reverse alarm occurs.

0 When Reverse command is inputted in motion command, Speed Command O is set to
Reverse command and Reverse command will be inhibited.
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0 O Parameterd O (Offset speed)

Offset speed is motor speed when Analog speed command voltage is O V in Speed run mode.
When offset speed is set, motor speed will be set as below.

Actual speed [
3120 rpm 4

120 rpm

O

>
O 10v Analog speed
command voltage

v U

[Fig.O O O] Relation of Analog Speed Command and Actual Speed with Offset speed 120 rpm
0 Reverse protection disable

Actual speed [
3120 rpm

120 rpm
O O
< / >
O 10v Analog speed

command voltage

v U

[Fig.O O O] Relation of Analog Speed Command and Actual Speed with Offset speed 120 rpm
(0 Reverse protection enablel
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Chapter 6 Self-diagnosis

OOd Self-diagnosis Mode

This unit equipped with Self-diagnosis function to check external 1/0 signals and internal
circuits.

UP ENT

Buy pressing [ ][ | keys simultaneously, and turning the unit power source ON , it will be
Self-diagnosis operation mode.

Self-diagnosis operation modes are 2 types below.

O Self-diagnosisl
This executes Self-diagnosis of external wiring or error confirmation of the unit.

O Self-diagnosisl]

This is dedicated Self-diagnosis only for shipping adjustmant by us.
Unless getting our suggestion, do not execute it.

In this manual, only Self-diagnosisd is described.

N Prohibition

[l Do not execute Self-diagnosis 2.
If Self-diagnosis 2 is executed without our approval, running away , burning or
damage of a motor and burning or damage of the unit may occur.
If internal data are re-written by Self-diagnosis 2, running away, burning or damage
of a motor and burning or damage of the unit may occur.
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OO0 Self-diagnosis Mode Execution Procedure

UP ENT Self-diagnosis
Press D D at once and power ON

p Self-diagnosis 1 selection

o I Item
After selecting A
UP_ DOWN ENT UP_DOWN
item by [ |] ], Press [_Jor press[ ][ ] at once.

ENT

press [:]

A 4

Self-diagnosis In case of input item
. input i .
data display P DOIN

/ input Input data byl::]{:] .

UP DOWN
Press [ ][ ] at once for 1.5 sec. .

Self-diagnosis 2
When Self-diagnosis 2 is selected, (d F) is
displayed as first item.
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OO0 Self-diagnosis ltems

OO0O0OO0O0 Self-diagnosis Items of Input Confirmation

Self-diagnosis Items of Input Confirmation displays status of item selected and set by
pushing (ENT) key. The display data can be used to judge input is right or wrong.

However RAM check is internally checked automatically and the results are displayed.

Item
disp
lay

Diagnosis name

Diagnosis contents

Diagnosis data display

000 check

Executes Read/ Write check of unit internal RAM.

00 In check preparation
10 In checking
20000 normal
30000 faulty
ALM LED lit ON at error

External Speed command input display

Displays External speed command input voltage
Status.

-99010 997A/D conversion value

1 is about 0.005V.
To out of this range, (00)
is displayed.

External Torque limit input display

Displays External torque limit input voltage
status.

00 99JA/D conversion value
1 is about 0.01V.

To out of this range, (00)

is displayed.

U phase current feedback input display

Displays detected U phase current when motor power
U phase current is 0.

-9900 990A/D conversion value
To out of this range, (00)
is displayed.

V phase current feedback input display

Displays detected V phase current when motor power
V phase current is 0.

-9900 990A/D conversion value
To out of this range, (00)
is displayed.

Encoder input pulse number display

Displays input pulse number at multiplication
ratio 4 of encoder pulse. Count is going up for
forward rotation.

00 9900 Lower 2 digita
99-100 O display
0- -1 99 display

Encoder input Speed detection counter display

Displays speed by Encoder input speed detection
Counter.

-9900 99rpmd Lower 2 digits
To out of this range, (00)
is displayed.

Pulse train command pulse number display

Displays input pulse number of Pulse train command
pulse. Count is going up for forward rotation.

00 9900 Lower 2 digits
99100 O display.
0--1 99 display.
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OO00OO0 Self-diagnosis Items of Output Confirmation

In Self-diagnosis Items of Output Confirmation, by selecting item and pushing

(ENT) key, data input can be conducted by

“UP0" and “DOWN” Kkeys.

In accordance with the input data, this unit outputs individual item contents so that

the output status is judged whether normal or abnormal.

However parameter initialization is executed in the unit, automatically but is not
outputted.

Item
disp
lay

Diagnosis name

Diagnosis contents

Edit data

Control sigmal output

Turns ON control output signal corresponding to
Edit data of this item.

OO Al control output signal OFF
10 RDY signal ON
20 PN signal ON
30 ALM signal ON

Analog monitord voltage output

Outputs voltage value corresponding to Edit data
of this item to Analog monitor(d ( M1 signal).

-1000 10vO 2 digits

Analog monitord voltage output

Outputs voltage value corresponding to Edit data
of this item to Analog monitor 2( M2 signal).

-1000 10vO 2 digits

Forced motor run

Runs a motor at speed corresponding to Edit data
of this item. At the tome, all the control input
signals are invalid.

-9900 +9900 2 digits

1 is 10rpm.
ALM LED is lit ON and Alarm
code is displayed at error.

Parameter initialization

When 18 is set, parameters will be initialized.
Definition of initialization is to return to the
“Initial value” in the parameter description.
Operation is identical to parameter edit
operation.

000 9900 2 digits
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Chapter 7 Run
OO0 Inspection Before Start

After installation and wiring is completed, conduct following inspection before start.

O Is wiring correct?
Specially, is the power source not connected with motor terminals, U,V,W?

O Is there no place in short-circuited status by cable chips, etc..
O Is there no cable where abnormal force is added?

O Is not there any loose fit screw, terminal, etc.?
Are connectors inserted, securely?

O Is not there any short-circuited or line-to-ground fault in the external sequence
circuit?

O Is not there any mistake in grounding method?
And is the earth ground grade is JIS Class 3 or better?

/A Cautions

O Never conduct an insulation test as withstand voltage test, megger test, etc. and
noise test by noise simulator, etc. to the unit.
Those tests may damage the unit.
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OO0 Display and Monitor Function

By the front panel LEDs, Alarm status, Motor motion status, Parameter status, Unit
control power status and 1/0 signal status can be confirmed.

And by Analog monitor output terminalsO O OO0 OO, Speed command input voltage,
Speed feedback, Torque command, and Deviation amount status can be confirmed by analog
voltage. Analog monitor can be referred to parameter OO and O items.

OO0OO0  LED Display

AC SERVO DRIVERN P S _ ZQ :]

om0
FAIL
1| 1 |'€—— Dpata display LED

DR
DOWN

SON
TL
PC

RES

PLS

CH

EXT

RDY
PN

ENT

I NENAENED

>
=
|

Signal display LED

OFig.0 00O O Data Display LED and Signal Display LED Layout

O Dada display LED
Displays Alarm status, Motor motion status, and parameter status.
O Signal display LED

LED name Lit ON status Refernce
POWER Displays unit control power is ON
status.
FAIL Displys unit is in fault status. Normally, it is lit ON when the

unit has some fault.

DRO EXT | Displays each input signal ON status.

RDYO ALM | Displays each output signal ON status.
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gono

Run Procedure

Operate the unit in accordance with the following procesure.

Be sure to conduct Trial run.

In order to avoid a trouble at Trial run, at first run the unit without any load,
and after confirming no fault, connect the unit to a machine. Pay special attention
not to cause any accident.

/A Cautions

Do not touch terminal block of the driver, carelessly.
P [Since there is high voltage, it is quite dangerous.]
Do not use the unit without the terminal block cover.
P [Electric shock may occur.]
Since some residual voltage exists after power source is turned OFF, do not touch
terminals and main circuits for 3 minutes.
Power source ON/OFF shall be made after cautiously confirming safety.

00O Confirmation of Power Source Voltage
Please confirm that the power source voltage of the driver satisfy the specification.
O Power source specificationld
Driver type0l 0O D O0O0OD0OOO0O OOOOOOO syatemd
000DOO00D0O00O0+0000000000DO0dd0dsingle phase power

Driver type0l 0O D O0O0OD0OOOO OOOOOOO syatemOd
000D0O00D0O00O0+000000000O00DOd0dd0dsingle phase power

Supplementd
If power source is turned ON when a motor is still running, Alarm occurs.
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goood Trial Run
O O Separation of motor and load

O Remove a motor connection from the machine system and make no load status.
O0OServo ON signalD 00O 0O OFF and Start signalD 00O 0O OFF

O Before turning power source ON, turn OFF Servo ON signald OO O Oand OFF Start signal

ooogd.
(When Parameterdd O O O (Servo ON/ Shut OFF selection) is O’ , turn ON O OO signal.O

OO0 Parameter set

OSet individual parameter starting from [Motor selection] to meet with your own conditions.
(Refer tol Capter 5 Parameterd .)

O O Power source ON

O When power source is turned ON, Power source LEDO OO Oin the front panel is lit ON,
and simultaneously all the control 1/0 output signal LEDs and Data display LEDs are
lit ON.OOOnly FAIL LED is not lit ON.OJ
After 3 seconds has pass, the control 1/0 output signal LEDs and Data display LEDs

become normal display.
(Refer toO O OO Display and Monitor Function .)

00O Control input signal confirmation

O Turn ON/ OFF control input signals except Servo ON signall 0O 0O 0O Oand confirm by
control input signal display LEDs if control input signals are correctly connected
and if logic is correct.

OO Servo ON signalO OO OOON

O Turn OFF all the control input signals and turn ON Servo ON signaldD 0 OODO .
(When Parameter] OO0 O O0(Servo ON/ Shut OFF selection) is 0O’ , turn OFF O OO signal.[

O When Servo ON signald OO 0O Ois turned ON, RDY LED is lit ON and a motor is ready to
generate driving torque and resisting torque to external force.

O I'f RDY LED is not lit ON or a motor runs when Servo ON signalC OO O O is turned ON,
investigate and elimnate the cause in accordance with [0 Chapter 9 Fault Diagnosis and
Corrective Measures( .

OO Start signaldO0OOON

O By turning ON Start signald 00O O, the unit is ready to recive Speed command and O

Pulse train command.
O If RDY LED is lit OFF, at the time when Start signald O O Ois turned ON, investigate
and elimnatethe cause in accordance with O Chapter 9 Fault Diagnosis and Corrective

Measures(] .
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O O Run motion confirmation

oo.

O Run a motor by low speed command input in Speed control run or Pulse train run and
confirm if speed is correct, there shall be neither abnormal vibration and nor sound.
Then, change command input and confirm that motor speed changes proportionally to the
command input.

(It is recommended to measure the speed with a tachometer on the motor load shaft.)
If the speed can not be increased , not prportional to the command input in the case
or motor vibration and abnormal sound occurs, investigate and elimnatethe cause in
accordance with O Chapter 9 Fault Diagnosis and Corrective MeasuresOd .

O In case of Pulse train run, confirm if motor rotating amount is correct to command
pulse number.
(It is recommended to mark on a motor load shaft to confirm position.O
If motor speed amount is constant multiplication ratio or fluctuate, investigate and
elimnate the cause in accordance with O Chapter 9 Fault Diagnosis and Corrective
Measures].

O Run motion confirmation shall be conducted for both forward and reverse directions.

(When parameterd O O O [Reverse protection selection]is’ O’ , reverse rotatiion can
not be made.[O

Load run

O After Trial run in no load condition is over, connect the motor to the machine system
and conduct Tral run again.

O Before executing Load run, confirm safty devices as Emergency stop, Over travel, etc.
surely work.

O Inspect if abnormal sound, abnormal vibration, abnormal heat, etc. does not occur.

O I'f above abnormality occurs or Alarm display LED is lit ON, investigate and elimnate
the cause in accordance with O Chapter 9 Fault Diagnosis and Corrective Measures( .0

Notel Load inertia ratio to a motor inertia shall be within the specified range.

Applicable O O" value can be referred to] 10-1-4 Electric Specification of the UnitQO
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OO0 Adjustment
When a motor is coneected with a machine system and Run is executed, parameter setting

could be required depending on load status and operation method.
Execute parameter setting referring to the below tabulation.

OOooOoO0 Adjustment Point for Individual Phenomenon( Parameterd

Phenomenon Adjustment pointd parameter(]

A motor vibrates. [Speed loop gain]

[Speed loop Integral time constant]
[Torque command filter frequency]
[Position loop gain]

[Pulse train Feedforward ratio]

Overshoot and undershoot is large at motor start |[Speed loop gain]

or stop. [Speed loop Integral time constant]
[Accel./ Decel. time]
Over speed error occurs. [Position loop gain]
[Pulse train Feedforward ratio]
Deviation error (Overflow) occurs. [Speed loop gain]

[Speed loop Integral time constant]
[Position loop gain]

[Pulse train Feedforward ratio]
[Reverse protection]

Positioning time is long. [Speed loop gain]

[Speed loop Integral time constant]
[Position loop gain]

[Pulse train Feedforward ratio]
[Positioning complete range]

OTab.0OODO O Adjustment Point for Individual PhenomenonO Parameter(

O Individual parameter description can be referred toll Chapter 5 Parameter(d .
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gOoooOoOd Adjustment Method

O O Speed loop gain

O Speed loop gain

O The larger the setting value is, the quiker response is.

O Too large gain set causes vibration.

O Too low gain set makes response slow and controller unstable.

O Speed loop Integral time constant

O The smaller the setting value is, the quiker response is.

O Too small time constant set causes vibration.

O Too large time constant set makes response slow and controller unstable.

00 Torque command filter

O Torque command filter frequency

O I'f machine resonance occurs, fix it to insert a filter to Torque command.
O The higher setting frequency is, the quiker response is.

O Too low frequency set makes response slow and controller unstable.

O When the filter is disabled, response is quickest.

O O Position loop gain

O Position loop gain

O The larger the setting value is, the quiker response is.

O Too large gain set causes overshoot, undershoot, and vibration.

O Too low gain set makes Positioning longer and Positioning accuracy worse.

00 Feedforward ratio

O Pulse train Feedforward ratio

O The larger the setting value is, the better compliance to Pulse train command is.

O Too large Pulse train Feedforward ratio set causes overshoot, undershoot and vibration.
OToo smalll Pulse train Feedforward ratio set makes Positioning longer.

O O Gain adjustment method

OGain can be adjusted by observing Speed feedback wave at analog monitor output
terminals (M1,M2) with oscilloscope, etc..
Adjust each gain until overshoot, undershoot and vibration become acceptable level.

O In case of Pulse train command run, at first set a little bit low value (about 10)
to Position loop gain and set Speed loop gain as high as possible unless a motor
vibrates in Servo lock status.

In case Speed command run, Position loop gain setting is not necessary.

0 Adjust Speed loop Integral time constant to smaller value in the stable motion
range, and readjust Speed loop gain to get optimum motor motion.

0 Set Position loop gain as high as possible in the range where motor vibration,
overshoot, and unsershoot does not occur.
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Chapter 8 Mailintenance
Though our driver and motor are maintenance free, in order to prevent them from unexpected
troubles caused by unit circumference change, etc., periodic inspection is recommended.

A\ Caution

O During maintenance, the operator in charge should conduct and confirm the power ON
and OFF by himself.

O Since high voltage is charged in the main circuit capacitors after power is turned
OFF, wait 2 to 3 minutes and restart working.

O Never conduct an insulation test of the driver with a megger tester as it may damage
the driver.
And in case of measuring insulation of a motor, before measuring, completely disconnect
cables (U,V,W) between the motor and the driver.

OO0 Daily Inspection
Conduct daily inspection on the following items.
O Inspection item[]

O Inspect if the motor runs, normally.

Inspect if the installation environment is normal.
(power source, temperature,humidity, dust, etc.)

Inspect if the cooling system is normal.

Inspect if terminals and connectors are not loose.

Inspect if there is no abnormal sound or vibration.

Inspect if any over heat or disoloration does not exist.

OooQgo

ood Periodic inspection

Conduct periodic inspection of the following items after routine operation or certain
period (every 6 months, 1 year).

O Inspection item[]

O Inspect if there is loose load connection, loose belt, large key shaft backlash, or
abnormal motor bearing sound.

Inspect if the installation environment is normal.

(power source, temperature,humidity, dust, etc.)

Inspect if the cooling system is normal.

Inspect if terminals and connectors are not loose.

Inspect if there is no abnormal sound or vibration.

Inspect if any over heat or disoloration does not exist.

Inspect if there is no alien substance or dust lump.

Inspect if cables, etc. are free from flaws and fatigue.

Inspect control cabinet radiation fans, clean air filters and inspect or replace
relays, etc..

O

Oooooogo
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OO0 Other Inspection
goonog Gear

It is necessary to supply and replace oil in gear section of geared motors.
Replace oil every 20,000 hours.

Since lubricating oil has a very important role, functionally, use only designated
lubricating oil. (Never use machine oil, engine oil, etc..)

If the designated lubricating oil name can not be found, ask our sales man.

And confirm if belts for gears are not loose.

oooono oil Seal

O Tab.O O O O shows motor oil seals.
Replace oil seals every 5,000 hours.

Motor type Oil seal type
0o0ooooooooon 00ooooooooooon
0o0ooooooooon 00oooooooooooon
0o0ooooooooon 00oooooooooooon
0o0ooooooooon 00oooooooooooon

OTab.OODOO Applied Oil Seal
O Since an oil seal is not provided with a standard unit, if requred, describe
“With oil seal” on your order sheet.
dOoOooOoO Motor bearing

Motor bearings are dedicated type as shown in OTab.O OO O.
Though bearing life depends on working conditions, it is generally about 20,000 hours.

Motor type Load shaft Unload shaft
0o0oo0o0ooooooooooon ooooo oooodox 0O
0o0oo0o0ooooooooooon oooooo ooooooxd
0o0oo0o0ooooooooooon oooooo oooooox d
0o0oo0o0ooooooooooon oooooo oooooox d

OTab.OO OO Applied Motor Bearings

O 0O 0Omeans a motor with brake.
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OO00OO0 Life and Replacement Parts of Driver

Replacenent guidance of each part of the driver is described.
Though applied components of the driver are electric parts, some of them have lifetime.
Standard replacemrnt timing is shown in the below tabulation.

Part name Standard replacement Replacement method/
interval others
Smoothing capacitor and other 5 years Replace it with a new
aluminum electrolytic capacitors PC board
O In the PC boardO (Determine after inspection)
ooooao 10 years Parameter re-writing
frequency
3 times/ day
Relays, etc. (Determine after inspection)

OTab.0OO0O0O Starndard Parts Replacement Interval List 1

Service condition
O Ambient temperatureld Yealy average 0O 00O
O Load ratio Oodod or less
O Availability 000 hours or less/ day

NoteD The data are in conformiy to [Recommendation of Periodic Inspection of General
Inverter] issued by a corporate juridical person “The Japan Electrical
Manufacturers’ Association”

Standard replacement interval in the above list is just for guidance,
and we designed the unit with heavy duty parts.
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Chapter 9 Fault Diagnosis and Corrective Measures

When any fault occurs, conduct the following inspection or fault diagnosis, in order
to investigate the cause and take proper countermeasures.

When the fault of a following item is found, or parts or units are supposed out of
order or broken, contact our sales man, immediately.

When conducting corrective measures, the person in charge should check power ON/ OFF
by himself.

Since residual voltage remains in the main circuit after turning power OFF, wait for 2
to 3 minutes and re-start working.

Also, when it is required to touch the inside of the unit, be careful not to damage it
by static electricity.

Never conduct an insulation test with a megger tester as it could damage the driver.

In case of measuring the insulation of a motor, before measuring, completely disconnect
cables (U,V,W) between the motor and the driver.

OO0 Inspection and Confirmation Items
When a fault occurs, inspect and confirm the following items.
If spare of a motor or driver is available, replace the suspected unit and run it to
confirm whether the driver or the motor is out of order or if any other external factor
exists.

O Inspection and Confirmation ltems[

Inspect what Alarm display is.
Inspect if no fault is found by visual check.
Inspect if the fault is reproduced or occurs in a particular motion.
Inspect how often the fault occurs.
Inspect how long the unit is in service.
Inspect if the power source voltage is normal and if it fluctuates greatly during
a particular time.
Inspect if power black out occurred.
Inspect if temperature of the motor and diver is normal as well as ambient
temperature.
O Inspect if installation environment of the motor and driver is normal.
O water, oil, metal powder, paper fragments, corrosive gas, etc. [
O Inspect when the fault occurs, whether during acceleration, deceleration, or at
constant speed run of the motor.
O Inspect if the fault occurs at load fluctuation.
Oat load increase or decreasel]
O Inspect if there is any difference in motor forward and reverse rotation.
O Inspect if there is no fault in no load run.

Ooooodgo

O d

/A Cautions

[l If reset is repeatedly conducted when IPM fault, and Overload error occurs, the
driver will be damaged and a motor may burn out. Therefore, be sure to completely
remove the cause of the fault and restart.

- 9-1 -



OO0 Protective Function

In order to prevent this unit and a motor from damage by abnormal status, the unit has
several protective functions, internally.

When a fault is detected, the motor stops (torque free), Alarm signal is outputted and
simultaneouly Alarm code is displayed in data display LED.
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OOO0O0O0O Protective Function List

Tab.O OO is [Protective function list].
As for trouble cause discovery and corrective measures when Protective function acts,

please refer to Chapter 9 [Fault Diagnosis and Corrective Measures].

Disply Item Contents Detection ([Motion Way to release

code Timing at

error

R 000 00 O (memory) is faulty. At Power ON |Motor [Our service fix it.
fault free

R { [Motor Not selectable motor No. by |At Power ON [Motor |Set correct No. to
selection |parameter PO motor selection free |parameter PO motor
error is selected. selection, then

re-input power.

A2 Motor Motor shaft runs at 15rpm or |At Power ON ([Motor |When motor shaft
Shaft more at unit power ON.In the free |speed is less than
errort at |case, since an encoder can not 15rpm, re-input
Power ON [be initialized, Alarm occurs. power .

R 4 |Encoder Encoder is disconnected, fault|Always Motor |Re-input power.
fault y, or encoder cable is broken. free

RY [Overspeed [Motor speed reaches more than [Always except|Motor [Input Reset signal.
error about 160% of rated speed. Reset signal [free |Or re-input power.

input time.

RS [over load [Internal electric thermal acts. [Always except|Motor [After cooling the
error Reset signal [free [unit or a motor,

input time. inputReset signal or
re-input power.

RE |under Power supply voltage or contro|Always except|Motor |Input Reset signal.
voltage I power voltage is down. Reset signal [free |Or re-input power.
error input time.

R |over DC power voltage of main Always except|Motor |Input Reset signal.
voltage circuits exceeds specified Reset signal [free |Or re-input power.
error value. input time.

RH 1PM Excess current more than speci|Always except|Motor |Input Reset signal.
fault fied value flows in power tran|Reset signal (free |Or re-input power.

sistor section. input time.

R Y |parameter [Held parameter data are broken. [At Power ON |Motor [Reset parameter and
Hold error free |re-input power.

R R |Adj. data [Held adjustment data at our sh|At Power ON [Motor [Our service fix it.
Hold error |ipping are broken. free

R L |peviation [Deviation more than 30000 puls|At Pulse Motor |Input Reset signal.
over flow |es (O time) occurs. train run free Or re-input power.

R E |Regenera. [Excess current more than specified[Always except|Motor [Reset parameter and
over crrnt|value flows in transistors of |Reset signal |free |re-input power.
error the regeneration circuit. input time.

R F |AC power [AC power voltage is lost for [Always except|Motor [Reset parameter and
error 50ms or more. Reset signal [free [re-input power.

input time.

R F [Reverse Motor shaft runs reverse 1 turn|Always except|Motor |Reset parameter and
error at Servo ON.Alarm is detected |Reset signal |free |re-input power.

when [Reverse protection] is [input time.

set to parameter Ul.
FAIL (OO0 Watch dog timer is up due to f|Always Motor |Re-input power.
LED ON |Fault ault of CPU, memory, etc. . free

OTab.OOODO

- 9-3 -

Protective Function List




goood

Inspection Method and Corrective Action when Alarm Occurs

When a fault occurs, confirm the cause by Alarm display LEDs and take proper

countermeasiures.

Be sure to remove the cause and then release Alarm.
If faults occur repeatedly, the unit could be damaged.

Fault description

Cause

Countermeasures

oood Fault O

0000 (memory) is faulty.

O Malfunction due to noise

[0 Remove noise source
[0 Take anti-noise measures.

0O Failure of the unit

O Repair or replace unit.

00 Motor selection errord

O Not selectable motor No. by
parameter PO motor selection
is selected.

00 Not selectable motor for
proper combination with unit
sis selected.

0O Confirm combination of units
and motors and set parameter
PO.

00 Motor shaft error at Power ONOI

O Motor shaft runs at 15rpm or
more at unit power ON.

O Motor shaft runs at 15rpm or
more at unit power ON.

0 When motor shaft speed is
less than 15 rpm, turn power
ON.

00 Encoder fault O

[0 Encoder is faulty, an encoder
cable is broken/ disconnected,
or a connector comes out.

00 Encoder cable is broken/
disconnected or wrong wiring
was made.

O Correct wiring.

O Connector connection error

O Securely insert connector.

0 Encoder failure

O Replace motor( encoderd .

O Unit failure

O Repair or replace unit.

O Overspeed error [

O Motor speed reaches more than
about 160% of rated speed.

OWrong wiring of cables (U,V,
WO between driver and motor.

O Wrong wiring of Encoder feed
back signal cables.

O Correct wiring.

0 Encoder failure

O Replace motor( encoderd .

O Load inertia is excessive or
overshoot is large due to
wrong gain adjustment.

0 Reduce load inertia. Or set
longer accel.time.

O Adjust stability (Adjust
gain and improve backlash,
looseness of connecting sec.
and weak rigidity of machine
system.

O Encoder feedback signal is
affected by noise.

[0 Remove noise source
[0 Take anti-noise measures.

O Wrong parameter set

O Confirm parameter PO motor
selection.
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Fault description

Cause

Countermeasures

0O Over load error O

[0 Excess load

00 Reduce load

(0 Due to over load or too
frequent command change than
allowable time, the internal
electric thermal is activated.
Internal electric thermal
activation time can be referred
todFig.O0OODO.

[1Start and stop of motor is too
frequent

00 Reduce motor start and
stop frequency.

O Wrong wiring of cables (U,V,WO
between driver and motor.

O Wrong wiring of Encoder feedbac
k signal cables

O Correct wiring.

O Encoder feedback signal is aff
ected by noise.

[0 Remove noise source
[0 Take anti-noise measures.

0 Encoder failure

O Replace motor[ encoderd

[(OMechanical locking with brake,
etc.

O Release brake. If machine
has fault, fix it.

O Proportional control signal(PC)
is inputted in motor running.

O Turn OFF proportional
control signal.

0O Current fluctuation due to unst
able motor motion and vibration

OAdjust stability (Adjust
gain and improve backlash,
looseness of connecting

section and weak rigidity|
of machine system.

[(OHigh ambient temperature or
bad ventilation

O Decrease ambient temp..
Improve ventilation and
cooling system.

O Wrong parameter set

O Confirm parameter PO

motor selection.

Activation time 100%

[Sec.]\

200%

oo

oo

oo

300%

T ——

OFig.0000

210 250

Load torque
(% to rated torque)

Internal Electric Thermal Activation Time
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Fault description

Cause

Countermeasures

O Under voltage error O

O Power supply voltage or control
power voltage is down.

O Supply voltage is low.
(includes insufficient capacity.)

[ Supply correct power source
and reconsider power source

00 Power black out occurred.

system, capacity, and

00 Power cable is thin.

cable diameter.

O Loose fit screw in power terminal

O Malfunction due to noise

[0 Remove noise source
[0 Take anti-noise measures.

O Unit failure

O Repair or replace unit.

O Over voltage error O

O Supply voltage is high.

0 Supply correct power source.

[0 Due to excess load inertia,
etc., at motor stop or decel.,
regenerarive energy is beyond
the capacity and DC power
source voltage of main circuits
exceeds specified value..

O Excessive regenerative energy
by too large load inertia.

00 Reduce load inertia, decr
ease motor speed or set
longer decel.time.

O Connect Regenerative resi
stor or re-select it.

O Malfunction due to noise

[0 Remove noise source
00 Take anti-noise measuress

O Unit failure

O Repair or replace unit

oood fault O

O Line-to-ground fault of motor

O Replace motor.

O Due to line-to-ground fault of
a motor or same fault, short-
circuit,mis-wiring, etc. of
cables (U,V,W) between the
driver and motor,over-current
flows in the main circuit
power elements.

O Line-to-ground fault or short-c
ircuit of cables(U,V,W) between
the driver and motor

O Correct wiring

0O Current fluctuation due to unst
able motor motion and vibration

OAdjust stability (Adjust
gain and improve backlash,
etc.of machine system.)

O Wrong parameter set

O Confirm parameter PO motor
selection.

O Malfunction due to noise

[0 Remove noise source
00 Take anti-noise measuress

O Unit failure

O Repair or replace unit

O Parameter hold error O

O Power is OFF during saving
parameter.

O Set all parameters.

O Held parameter data are broken.

O Malfunction due to noise

[0 Remove noise source
00 Take anti-noise measuress

O Unit failure

O Repair or replace unit

O Adjusment data hold error O

0O Malfunction due to noise

[0 Remove noise source
00 Take anti-noise measuress

O Held adjustment data are broken

O Unit failure

O Repair or replace unit
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Fault description

Cause

Countermeasures

0O Deviation overflow

[0 Excess load

00 Reduce load.

[ Position deviation exceeds
30,000 pulses (1 time).

[ILoad inertia is excessive or
overshoot is large due to wrong
gain adjustment.

00 Reduce load inertia,or set
longer Accel./decel. time.

O Adjust stability (Adjust
gain and improve backlash,
looseness of connecting
sec. and weak rigidity etc.
of machine system).

OWrong wiring of cables (U,V,WO
between driver and motor.

O Correct wiring

OWrong wiring of Encoder feedback
signal cables.

0 Encoder failure

O Replace motor( Encoderd .

O Encoder feedback signal or command
pulse is affected by noise.

[0 Remove noise source
[0 Take anti-noise measuress

O Torque limit and Proportional
control signal (TL,PC) is
inputted in motor running.

OTurn OFF Torque limit,and
proportional control signals.

[ IMechanical locking with brake,
etc.

00 Release brake.
O If machine has fault, fix it.

O Wrong parameter set

O Confirm parameter PO motor
selection and Ul reverse pr
otection selection.

O Pulse train command larger
than rated speed is inputted.

0O Confurm Pulse train command
frequency.
O Confirm parameterd 1,8,9.

[ Regenerative over current error [

[ TRegenerative resistor is

Excess current more than specified
value flows in transistors of the
regeneration circuit.

small.

O Replace with proper Regener
ative resistor.

O Malfunction due to noise

[0 Remove noise source
00 Take anti-noise measuress

O Unit failure

O Repair or replace unit

000 power error [

O Supply voltage is low.O includes

O AC power voltage is lost for
50ms or more.

insufficient capacity.[]

[1Supply correct power source
and reconsider power source

0O Black out occurred.

system, capacity, and cable

00 Power cable is thin.

diameter.

O Loose fit screw in power terminal

O Malfunction due to noise

[0 Remove noise source
00 Take anti-noise measuress

O Unit failure

O Repair or replace unit
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Fault description

Cause

Countermeasures

[] Reverse error [

00 Excess load

00 Reduxe load.

00 Motor shaft runs reverse
1 turnat Servo ON.

[1Load inertia is excessive or
overshoot is large due to wrong
gain adjustment.

00 Reduce load inertia,or set
longer Accel./decel. time.

O Adjust stability (Adjust
gain and improve backlash,
looseness of connecting sec.
and weak rigidity etc. of
machine system).

OWrong wiring of cables (U,V,WO
between driver and motor.

(OWrong wiring of Encoder feedback
signal cables

O Correct wiring

0O Encoder filure

O Replace motor( encoderd .

[1Encoder feedback signal or command
pulse is affected by noise.

[0 Remove noise source
[0 Take anti-noise measuress

O Torque limit and Proportional con
trol signal (TL,PC) is inputted
in motor running.

O Turn OFF Torque limit, and
proportional control
signals.

0 Wrong parameter set

O Confirm parameter PO motor
selection and Ul reverse
protection selection.

oood fault O

0O Malfunction due to noise

OWatch dog timer is up due to
fault of CPU, memory, etc. .

[0 Remove noise source
[0 Take anti-noise measuress

O Unit failure

O Repair or replace unit

OTab.O0ODO0O

/A Cautions

Inspection Method and Countermeasures when Alarm Occurs

[l If reset is repeatedly conducted when IPM fault, and Overload error occur, the
driver will be damaged and a motor may burn out. Therefore, be sure to completely
remove the cause of the fault and restart.
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OO0 Trouble Shooting

When a fault occurs, investigate cause and take proper countermeasures in accordance

with the following procedure.
When the fault of a following item

A

is found, contact our sales man.

Cautions

O When a driver is connected with a main controller, separate the connection and

inspect the following items only

Servo ready signal is not
Outputted.

Check wiring of main circuit. >

to a combination of our motor and driver.

O Is power correctly supplied?

(Confirm if PW LED is lit.)O
O Is wiring between driver and motor correct?
O Are screws in terminal block not loose?

Is Alarm displayed?

external power source for signals.

Check input signals.

Is there any error
in external
sequence?

O

Confirm by Self-diagnosis mode.

” Contact our service section. ”

OO 1t will be ON only when power is supplied.

O Refer to [9-2 Protective functiond and conduct
investigation and corrective measures of the cause.

O Is connector J2 correctly inserted? (loose contact)

Check control 1/0 signal wiring and > O Is not there any broken or miss-wired cable?

O Is voltage (DC120 24V) and polarity of external
power source for control signals correct?d

OO If polarity of external power source for control
signals is opposite, driver will be damaged.

O Refer tod 7-2-1 LED displayd and confirm input

| signals.

O Reset signal (RES) shall be OFF.

O Servo ON signal (SON) shall be ON.
(When parameter [Servo ON/ Shut OFF selection] is
‘ON’, Servo ON signal shall be OFF.)

O Are specification and connection of external relay
etc., correct?

O Is polarity (connection) of surge absorbing diode
for external relay, etc. correct?C

OO If polarity of surge absorbing diode is opposite,
driver will be damaged.
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Motor does not rotate, at all.

RDY LED is not lit.

:

O Refer to [Servo ready signal is not outputted.

[
Check parameters.

!

O Is parameter [Motor selection] correct?
O Is each gain value not abnormal?
O Is Reverse protection selection not enabled?

Check wiring and input signals. >

O Is not there any broken or miss-wired cable?

O Confirm input signal by signal display LED.

O Start signal (DR) shall be ON.

O In Speed control run, Pulse train command signal
(PLS) shall be OFF.

O In Pulse train run, Pulse train command signal
(PLS) shall be ON.

O In Pulse train run, Count prohibit signal (CIH)
shall be OFF.

0O Is Torque limit command input neither O[V] nor
extremely small? (at Torque limit input)

Is each command
input correct?

[ TAre Speed command and Pulse train command inputted

correctly?

O In Pulse train run. does parameter [Input Pulse
train selection] satisfy signal type of Pulse
train command?

Is not there any
mechanical lock?

O Is electromagnetic brake released?
O If machine system has fault, fix it.

O

Confirm by Self-diagnosis mode.

” Contact our service section. ”
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Motor does not rotate. (no torque)

RDY LED is not lit.

:

O Refer to [Servo ready signal is not outputted].

Check parameters.

:

O Is parameter [Motor selection] correct?
O Is each gain value not abnormal?
O Is Reverse protection selection not enabled?

Check wiring and input signals.

Is load torque
less than motor
rated torque?

Is no load run
normal?

O

Confirm by Self-diagnosis mode.

” Contact our service section. ”

O Proportional control signal (PC) shall be OFF.O
O Is not there any broken or miss-wired motor power

(U.V.W) cable?

O0OUse Proportional control signal to depress slight
vibration in stop status.
If it is inputted during motor running, over load
error or unstable motion will occur.

TMeasure Torque command by analog monitor or motor
current, and if it is larger than rated torque,
review load and motor capacity.

(Reduce load or select large capacity motor and
driver.)

O In no load run, if motor vibration occurs, refer
to [Motor speed is unstable or motor vibrates],
and [Over load error occurs.].
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Motor speed can not be changed or
motor runs away.

Motor runs
without command
input.

Command and
encoder signals
are affected by
noise.

" Contact our service section. ”

O Is not there any broken or miss-wired motor power
(UW) cable?

O Confirm Encoder cable wiring. (miss-wiring)

O Encoder failurel Encoder replacement

O Is parameter [Motor selection] correct?

O Check wiring treatment, route, and cable length.O
0 Be sure to make motor and driver grounding.O
00 Remove noise cause.l

O Refer tod 3-1 Wiring precautions[] and
0 3-3 Anti- noise measures(] .
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Motor speed is unstable or
motor vibrates.

and power source voltage.

Check main circuit wiring, grounding >

O Confirm wiring between driver and motor.
(Is U,V,W correctly connected?)
O Is grounding grade surely JIS class 3 or better?
O Are screws in terminal block not loose?
O Does supplied power not fluctuate greatly?

Gain set is not
proper.

Machine rigidity
is low.

Is encoder signal
correct?

Command and
encoder signals
are affected by
noise.

” Contact our service section. ”

Check input signals. —

O Proportional control signal (PC) shall be OFF.O

O0OUse Proportional control signal to depress slight
vibration in stop status. If it inputted during
motor running, over load error or unstable
motion will occur.

[1Reset each gaind Speed loop, Speed loop integral
time constant. Position loopd, Pulse train feed
forward ratio, Torque command filter frequency,
and Accel/Decel time.
O If load GD” is large or fluctuates, reduce load GD”
or increase motor capacity.l

OO If gain set does not meet load, motor vibrates or
motor motion is unstable. Refer told 7-4 adjustment(]
and set optimum value. If only overshoot and
undershoot at Accel/Decel is problem, depress it
by setting longer time to Accel/Decel.

11s not there any play or large backlash in machine
connecting sections (coupling, etc.)?

O Change to more rigid coupling.

0 Adjust belt and chain tension.

T Incorrect wiring of Encoder cables
(Loose contact, etc.)
O Encoder failurel Encoder replacement(

O Check wiring treatment, route, and cable length.O
0 Be sure to make motor and driver grounding.O
00 Remove noise cause.l

O Refer tod 3-1 Wiring precautions[] and
0 3-3 Anti- noise measures(] .
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Motor speed is unstable or
motor vibrates.

Check main circuit wiring, grounding
and power source voltage.

—»{1 Are screws in terminal block not loose?

O Confirm wiring between driver and motor.
(Is U,V,W correctly connected?)
O Is grounding grade surely JIS class 3 or better?

O Is supply voltage correct? (100 or 200V)

Check input signals. —

Is not there any
mechanical lock?

Is load torque
less than motor
rated toraue?

Motor is
vibrating.

O Proportional control signal (PC) shall be OFF.O

O0OUse Proportional control signal to depress slight
vibration in stop status.
If it is inputted during motor running, over load
error or unstable motion will occur.

O Is electromagnetic brake released?
O If machine syatem has fault, fix it.

O Confirm Torque command and thermal trip ratio by
status display and if it is larger than rated
torque, review load and motor capacity.

O Refer to [Motor speed is unstable or motor vibrates.].

Ambient temp. of

O Decrease ambient temperature (below 5501)

driver is high.

Is start and stop
frequency (duty

1 1f actual load ratio is 90% or more, review duty
cycle.
0 Reduce load or select large capacity motor.

cycle) proper?

| O

” Contact our service section.
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Earth leakage breaker trips.

0 Use breaker type suitable for inverter.O

(Refer tol13-4-3 Selection of Earth leakage breaker( .)
O Dconfirm sensitivity current.[
(Leakage current of 1 driver is 3 mA or less)

Is selection of
earth leakage
breaker correct?

O Ordinal earth leakage breaker may not work properly
due to leakage current from higher harmonic components.
This leakage current 3 mA or less includes only
utility power frequency components but does not
include higher harmonic components.

Is motor
insulation not
down?

O > O IF insulation drops (10MQ or less),
replace motor.[]

00O In case of measuring motor insulation, separate
cables (U,V,W) between motor and driver completely.

11s not there line-to-ground fault in cable between
motor and driver.
O Is cable between motor and driver not too long?
(Refer told 3-4-3 Selection of Earth leakage
breakerd .0

External wiring is incorrect. >

Travel direction is opposite.

Is machine travel
and command
direction same?

— p|1Confirm relation of command direction and machine
travel direction.

0 O Confirm parameter [Motor rotating direction

—P selection]

0O Confirm parameter [Phase sequence change selection]
in Pulse train run.

Is rotating
direction set
correct?

O

” Contact our service section. ”
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Abnormal sound is heard from motor.

Is motor brake
(if applied)
released?

Turn OFF power,
rotates motor and
check sound.

Gain set is not
proper.

Motor is heated abnormally.

Ambient temp. of
motor is high.

Motor is
vibrating.

|D

Refer to [Over load error occurs].

1Check brake voltage.(DC 24V shall be applied to

brake terminals.)

O I'f abnormal sound exists, replace motor.

O Refer to [Motor speed is unstable or motor
vibrates.].

Fault in machine system > O Correct play, backlash, or center deflection in

machine connecting sections (coupling, key, screw,
etc.)? O
O Adjust belt and chain tension.[

O Decrease ambient temperature (below 400)

O Refer to [Motor speed is unstable or motor
vibrates.].
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Motor speed is wrong.

Check parameters. >

O In Speed control run, confirm parameters [Speed
command gain] and [Offset speed].

O In Pulse train run, confirm parameters [Input
pulse selection] and [Pulse train ratio].

" Contact our service section. "

Positioning shits.
(Shift amount is always constant.)

Check parameters. >

O In Pulse train run, confirm parameters [Input
pulse selection] and [Pulse train ratio].
O Is Reverse protection selection not enabled?

Is encoder signal
normal?

JIncorrect wiring of Encoder cable

(Loose contact, etc.)
O Encoder failurel Encoder replacement(

Is machine spec.
correct?

O Change machine system or parameters.

O

" Contact our service section. ”
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Positioning shits.
(Shift amount is always random.)

O In Pulse train run, confirm parameters [Input
pulse selection] and [Pulse train ratio].
O Is Reverse protection selection not enabled?

Check parameters. >

Check main circuit wiring, grounding O Confirm wiring between driver and motor.
and power source voltage. (Is U,V,W correctly connected?)
O Is grounding grade surely JIS class 3 or better?
O Are screws in terminal block not loose?
O Is supply voltage correct? (100 or 200V)

Check input signals. —» ] Proportional control signal (PC) shall be OFF.O

O0OUse Proportional control signal to depress slight
vibration in stop status.
If it is inputted during motor running, over
load error or unstable motion will occur

Command and
encoder signals
are affected by
noise.

____,i]Check wiring treatment, route, and cable length.O
0 Be sure to make motor and driver grounding.O
00 Remove noise cause.[l

O Correct play, backlash, or center deflection in

_ _ machine connecting sections (coupling, key, screw,
Check fault in machine system. » etc.)? [

O

O Adjust belt and chain tension.[

OO If play or backlash exists in machine connecting
sections, abnormal sound or overheat of motor
shaft will occur.

Is motor not
driven by
external force?

O Increase gain value.
O If capacity is not sufficient, reduce load or
increase driver and motor capacity.

O Incorrect wiring of Encoder cable
(Loose contact, etc.)
O Encoder failurel Encoder replacement

Is encoder
signal normal?

” Contact our service section. ”
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Chapter 10 Type. Specification, and Outline

gooono  Unit
oooooo  Unit Type

dopoodon op dOx x x J0x %

Special specification ( sequential No.)
None. SO O SO O

Output: x x x [J0O0O

CapacitK\A Exponent of 10
Effective numeral

Sample) OO0 isO0x 00200000

Design sequence (First A, then B,C,....)
oo

Input power source voltage type
00O :AC 100 V svstem OO : AC 200 V svstem

OOO0O000O series unit basic type
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OOooOOoonO uUnit General Specification

Item Contents
Outline Refer tol 10-1-5 Unit Outline DrwaingOd .
8 '%"Temperature 00 550
>
[e 1]
pry § Humidity 8500 or less None-condensing
S § . Do not install it in harmful atmosphere as corrosive gas,
= |Location - . -
2 grinding liquid, metal powder, oil, etc..
Refer to[d 2-4 Unit Installation(] .

Single phase AC 900 121 V 50/60 Hz (AC100 V system)

Power source Single phase ACL8001 242 V 50/60 Hz(AC200V syster)

Cooling method Natural air cooling
Mounting method Panel mounting
Vibration resitance | 0.5 G ( 100 50Hz) but no resonance
Shock resistance 56
Line noise: 2000 V (50 ns, 1 p O) 1 minute
Noise resistance Radiation noise:1000 V (50 ns/ 1000) 1 minute

Electro static noise: 10 k V (between earth and unit body)

OTab.OODODOO Unit General Specification
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OO0OO00O Specification of Unit Function

Item Contents and Specification
Control axes 1 axis
Max. speed 500 Kpps (but applied motor rated speed or less)

Speed command: Analog Voltage (x 10 V)

Torqgue limit command: Analog Voltage (OO 10 V)

Command type Position command: Pulse train

One of 900 Phase difference pulse/ Directional pulse/|
Direction signal + Feed pulse is used.

Speed command Analog voltage: DC 00+ 10 V Motor rated speed at + 10 V input

Torque limit Analog voltage: DC 00 010 V But motor output torque is limited to 100%
command at +3.3V input.
One of 9001 Phase difference pulse/ Directional pulse/ Direction signal +
Pulse train Feed pulse
command Max. input frequency: 250 Kpps (200 Kpps when open collecter is used.)
Applicable to line drver and open collecter output
Accel/Decel Accel/Decel time 00 9.99 sec (in Speed control run)
patern

Encoder fault, Overspeed, Over load (Electric thermal), Under Voltage,
Over Voltage, IPM fault, Deviation error, CPU fault,

Alarm code is displayed when individual fault occurs.

(Over current is detected as IPM fault.)
‘ FAIL' LED is lit ON when CPU fault occous.

Protective
function

Analog monitor 2ch (0O £ 10V)
Selects Speed command input, Speed feedback, Torque command,or
Deviation amount and output voltage.
Analog monitor output signal is selected by parameter.

Monitor function | Data display LED (O segment LED 2 digits)
Selects Alarm, Speed, Torque, Deviation amount, Speed command input,
Parameter status or other and displays.

Signal display LED
Displays power source, CPU fault, and control 1/0 signal status.

Major function Speed control run, Pulse train run, Torque limit, Self-diagnosis

OTab.OOODOO Specification of Unit Function
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OO0OO00O Electric Specification of UNit

Item

Unit

Specification

Type

NCR-DBA2A1*-201 NCR-DBA2A2*-401 | NCR-DBA2A2*-601

Input power source

Integrated power type Integrated power type
single phase single phase
AC9001 121V O AC18001 242 V, 50/ 60 Hz

Main circuit method

Transistor full bridge (Sine wave PWM control)

Continuous output 0 39 39 4.2
current (rms)
Mimentary output 0 8.0 8.0 8.4
current (rms)
Rated torque NOm 0.318: 100W / 0.64 : 200w / 1.27 : 400W 1.91 : 600W
Momentary output NOm 0.95 : 100W 0.95 : 100w 3.82 : 600W
torque oo 1.60 - 200w 1.91 : 200w
3.175: 400w
Control method Semi-closed loop by encoder feedback
Brake method Regenerative braking
Carrier frequency aad 10 K
v | Speed ad Load fluctuation (0O 1000):+ 0.1
Eﬁ regulation Voltage fluctuation (+ 100):+ 0.02
=3 Temperature fluctuation (00 5500):+ 0.3
8 | Spd.control 1: 2000 OO
3 range
S | Spd.command V 00 = 10( Rated speed at + 10V input: 3000 rpmt 1000)
Torque limit V 000 O 10(Torque is limited to 100% at (03.3 V input.)
o ol Pulse train 900 Phase difference 2 phase pulse/ Directional pulse/ Direction
S =| command signal + Feed pulse
3= Line driver method: Max. 250 Kpps
-> Open collecter method: Max. 200 Kpps
Pulse output 900 Phase difference 2 phase pulse signal + Marker signal
Output style: Line driver output
Encoder fault, Overspeed, Over load, Under Voltage, Over Voltage,
Protective function IPM fault, Deviation overflow, CPU fault (Alarm code is displayed
in front panel data display when each protective function acts.)
Input signal Start(DR), Servo ON (SON), Torque limit(TL), Proportional control
(PC), Reset(RES),Pulse train selection(PLS), Count inhibit(CIH)
Output signal Servo ready(RDY), Alarm(ALM)O Positioning complete(PN)
Option Various cables, Regenerative resistor
Applicable motor NA70-10**Z NA70-10**Z NA70-60**M
NA70-20**L NA70-40**M
NA70-20**M
Applicable DG” 30 times or less of motor GD”
Power source capacity|0JVA |[100W: 0.33 / 200W: 0.52 / 400W: 0.92 600W: 1.30
(3000rpm) (At rated torque output) (Same as left type)
Weight OO0 |About 1.2 About 1.7
Dimension ( Wx Dx H )|O O [55x 153x 160 67x 153x 160

(Excludes tolerance and projections.) (Same as left type.)

OTab.OODOOO

Electric Specification of Unit

0 O O Motor may not run smoothly at 1/ 2000 of rated speed.
Speed control range is defined that a motor will not stop with 100% load in the range.
O OO Input power source Voltage ACL00V or AC200V is the value in controlling.
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OO0O0OO00O Unit Outline Drawing

L1 boobuooobooboobooboooboboboooooobobaonb

55.0+ 0.5

153.0+ 0.5

27.5

1

-

AC SERVO DRIVERN PS-Z Q |:|

FAIL
UP DOWN

Juiuiuiiububbuuguuyyyuuud

SON
ENT

L
PC
RES
PLS
CHH
EXT

WOODOFONONNEND

160

180
190.0+ 0.5

‘ 55 (166)

OFig.0000O0O Unit Outline Drawing (200W,400W)
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OOO0O00 Unit Outline Drawing

L1 boobooobooboooonotd

67.5+ 0.5
39.5 153.0+ 0.5

I

|

AC SERVO DRIVERN PS _ ZQ :
POWER

FAIL eieisisisi=isinicisisieisi=icicicicicisicicieicis i el
R EHSTATUS

P

m

160

—
180
190.0% 0.5

2[R L
R |= AR

4 6 s (166)
39.5

OFig.00000 Unit Outline Drawing (60000 )
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OOoO0O Motor Specification

goooo0ooO Motor Type

Special specification (sequential No.)
010 99

Reduction gear
G: With reduction gear N: Without reduction gear

Oil seal
S: With oil seal N: Without oil seal

Shaft shape
S: Without kev aroove K: With kev aroove

Applicable driver power source
L: 100V tvbe Z: Common to 100V and 200V

Encoder specification
A: Incremental (INC)

Brake
B: With brake N: Without brake

Motor rated output
gooooono goooood
gooooono goooood

Series name

e All the NA70 series motors are frange mounting type.
e Rated speed of all the motors is 3000 prm.
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dOoOOooOoO Motor General Specification

Item Contents

Outline Refer told 10-2-4 Motor Outline Drawingll .

§ "2"' Temperature 00 +400

E; é' Humidity 200 8000 RH none-condensing

> 2 Do not install it in harmful atmosphere as corrosive gas, grinding
E Location liquid, metal powder, oil, etc..
- Refer toO 0 OO Motor InstallationO .

Mounting method Frange face mounting

Mounting attitude Horizontal, downward shaft, upward shaft””

Protection type IP44 or equivalentd exept output shaft sectionO

Cooling method Natural air cooling

Paint color Black half frosted paint color

Rotating direction Both directions

Insulation class Class B

Withstand voltage AC1000V 1 minute

Insulation resistance DC500V 100MQ or more

5G or less X,Y,Z, each 2 hours, 100 2000 Hz,but no resonance

Vibration resistance . .
(2.5 G or less in motor stop status) (includes encoder)

Shock resistance 10G X,Y,Z, each 3 times, (includes encoder)

OTab.OODODOO Motor General Specification

Motor type Output [w] Radial load Thrust load Thrust load direction
ooooooo ooo 0 O kgfO 0O O kgfO Bi-lateral
ooooooo ooo 000 kgfd 0O O kgfO Bi-lateral
ooooooo ooo 000 kgfd 0O O kgfO Bi-lateral
ooooooo ooo 000 kgfd 0 00 kgfd Bi-lateral

O Values in the above iadla& |0:q fP = 20 mm
tabulation is indicated rom Mounting face

in motor running status. _-———iEL1

|
H e+ >

Thrust load
Note: If thrust load and radial load are applied at once, valus in the tabulation are
different.

O Tab.0O OO O OMotor Output Shaft Allowable Load

- 10-8 -



“+/’ 0.03|0

(Nikki specified
value)

In case of 0
stationary use, . m
B it can be _ J_ 0.08

0 Q = shaft length.

(Nikki specified value)

(Nikki specified value)

Deflection of output shaft | Squareness of frange face

Deflection of in-load

against frange face. against output shaft against output shaft
Values in figures are applicable when ¢ (0 100 In case of ¢ 0100, value is specified valuex A/ ¢/100

O Tab.0O O O O O Machining Accuracy of Motor Output Shaft
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OOO00O00O0 Motor Specification

Item Unit NA70-10**Z |NA70-20**L |NA70-20**M [NA70-40**M [NA70-60**M
Appliable driver 100v/200V |100V type 200V type
power souece common
Rared output *1 O ooo ooo ooo ooo
Number of poles ad ad
Rated speed *1 ooo oooo
Rated torque *1 ooo 0.318 0.64 0.64 1.27 1.91
(kgfOcm) (3.25) (6.5) (6.5) (13) (19.5)
Momentary max. aoo 0.95 1.91 1.91 3.82 5.73
torque *2 (kgflcm) 9.7 (19.5) (19.5) (39) (58.5)
Rated current*l O (rms) ooo ooo ooo oono oono
Rotor inertia [GD"/4]KgOm"| 0.042 0.20 0.20 0.36 1.00
X loDD
gflcmis” 0.043 0.20 0.20 0.37 1.02
Eletric time 00 ooo ooo ooo ooo ooo
constant
Mechanical 00 ooo ooo ooo ooo ooo
Time constant
Power rate oooo |oDooo 0000 0000 0000 0000
Momentary max, O (rms) oono ooo ooo ooo oooo
current
Induced voltage |V/rpmx 10°° | OO0 ooo oooo oooo oooo
constant + 100
Torque constant (000 00O+ 1 O0O0OO 0000 0000 0000 0000
00
kgflemO O+ | OO0 ooo ooo ooo ooo
1000
Phase resistance |[Q + 000 oogd oogd oogd ood ood
Phase inductance DO+ OO0 O0OO oogd oogd ood ood
Insulation class Class B
Cooling method Enclosed self cooling
Weight ooo ooo ooo ooo | ooo ooo
Applied driver NCR-DBA2A1*-201 NCR-DBA2A2*-401 NCR-DBA2A2
NCR-DBA2A *-601
2*-401

OTab.OODOOO Motor Specification

00 : Values of specification are defined with specified heat sinks at ambient
temperature 4000 .
Heat sink dimension NA70-100000000000000200x 200x T6  Aluminum plate
NA70-200 NA70-400000250%x 250x T6 Aluminum plate
NA70-600000000000000300%x 300x 76 Aluminum plate

00O : The shown momentary torque is motor own.
The value combined with a driver can be referred to specification of drivers.
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dOoOoooO Motor Outline Drawing
(1 I O I A O O

311 L[0.07[A] ithout brake
g 25=+1 L max
(round shaft) [O] [ 5 2.5
040 ol |@
‘ 55 8 ~ ==
R FING -5 s T Pl
od o
1 ,"" Eco' g _ ‘7,7,,,q
2 2y ' -
&)t |
2-® 4.5 even position 1
PCD46 . 5
oil seal
] ]
D re)
+H +H
O O
g g
protection tube

L max
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|
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(key groove) 25+1
85 = (7)
TP N 16
o ~ A1
AR 2
™ =
& <
©
.L&Z—g.z he

accessary key
3x 3x 16

protection tube

00 section dimension

Rated output NA70-00

With brake ogooo

Without brake ooooo OUnit: mmO

O Paint color: Black half frosted paint color
O A shaft without key groove is standard. If a shaft with key groove is necessary,

please specify, separately.
OFig.00D0O

O O Motor Outline Drawing (100WO
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Iy Iy Ny I [ I Iy Ny O Iy I A
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O section dimemsion Rated output NA70-00 [NA70-0O0O
Without brake oo oog
With brake ooooo ooooo O UnitzmmO

O Paint color: Black half frosted paint color
O A shaft without key groove is standard. If a shaft with key groove is necessary,
please specify, separately.
OFig.0 0O O dMotor Outline Drawingd 200W,400W0
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OFig.0 00O O dMotor Outline Drawingd 600WC
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doooOo Option

OOoOO0O00O Option Configuration

410393uu0)

RS232C

J10333UU0)
[oov-9171
31un 320]q

Jeuruaal

iBrake connector
1 kit [CSZ-BRK]

Brake cable

|BCZ serlesl

Brake

NA70series motor

NPS-ZQ
0|¢€
O =] Serial communicatin
Ei cable [ZQPC series]
S
ol e
U % Terminal block unit
S cable [ZTIC series]
S
1/F cable
‘ﬂseries]
' 1/F connector kit
i [CSZ-INF] i
iEncoder connectori
A/ikit [ZCK-ENC] i
olgl N
0|3
) Encoder cable
o [ZEC/ZRC series]
Encod
er
O
O
O
Motor cable
[PVZ series]
Regenerative
resistor

O Option description can be referred to the instruction manual, [Volume: Option].
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