FANUC SERVO AMPLIFIERC{i series

DESCRIPTIONS

B-65282EN/06



- No part of this manual may be reproduced in any form.
- All specifications and designs are subject to change without notice.

The products in this manual are controlled based on Japan’s “Foreign Exchange and
Foreign Trade Law”. The export from Japan may be subject to an export license by the
government of Japan.

Further, re-export to another country may be subject to the license of the government of
the country from where the product is re-exported. Furthermore, the product may also be
controlled by re-export regulations of the United States government.

Should you wish to export or re-export these products, please contact FANUC for advice.

In this manual we have tried as much as possible to describe all the various matters.
However, we cannot describe all the matters which must not be done, or which cannot be
done, because there are so many possibilities.

Therefore, matters which are not especially described as possible in this manual should be
regarded as "impossible”.

General Safety Precautions

- When an abnormality such as an alarm or a hardware failure occurs, the operations
described in the specifications are not guaranteed unless otherwise specifically noted.
When action corresponding to the abnormality is specifically described, take the action.
When no action is described, please contact FANUC.

- The signals and functions described in the specifications cannot be used separately for
safety functions unless otherwise described as being usable for the safety functions.
Their specifications are not assumed to be used as the safety functions in this case, an
unexpected danger may be caused. For information about the safety functions, please
contact FANUC.

Generally, the safety functions represent functions that protect the operators from
machine danger.

- A wrong device connection or setting can lead to unpredictable operation. When
starting to operate the machine for the first time after assembling the machine, replacing
components, or modifying parameter settings, exercise the greater care by, for example,
reducing the torque limit value, error detection level, or operating speed or by operating
the machine in such a way that an emergency stop can be made quickly.
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SAFETY PRECAUTIONS

This "Safety Precautions" section describes the precautions which
must be observed to ensure safety when using FANUC servo
amplifiers (including spindle amplifiers). Users of any control motor
amplifier model are requested to read the "Safety Precautions"
carefully before first using the amplifier. Users should also read the
relevant description in this manual to become fully familiar with the
functions of the servo amplifier.

The users are basically forbidden to do any behavior or action not
mentioned in the "Safety Precautions." They are invited to ask
FANUC previously about what behavior or action is prohibited.
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DEFINITION OF WARNING, CAUTION, AND NOTE

This manual includes safety precautions for protecting the user and
preventing damage to the machine. Precautions are classified into
Warning and Caution according to their bearing on safety. Also,
supplementary information is described as a Note. Read the Warning,
Caution, and Note thoroughly before attempting to use the machine.

/A WARNING
Applied when there is a danger of the user being
injured or when there is a danger of both the user
being injured and the equipment being damaged if
the approved procedure is not observed.

/A\ CAUTION
Applied when there is a danger of the equipment

being damaged, if the approved procedure is not
observed.

NOTE
The Note is used to indicate supplementary
information other than Warning and Caution.

- Read this manual carefully, and store it in a safe place.
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WARNINGS AND CAUTIONS RELATING TO MOUNTING

Warning

/A WARNING

Check the specification code of the amplifier.
Check that the delivered amplifier is as originally ordered.

Mount a ground fault interrupter.

To guard against fire and electric shock, fit the factory power
supply or machine with a ground fault interrupter (designed for
use with an inverter).

Securely ground the amplifier.

Securely connect the ground terminal and metal frame of the
amplifier and motor to a common ground plate of the power
magnetic cabinet.

Be aware of the weight of the amplifier and other
components.

Control motor amplifiers and AC reactors are heavy. When
transporting them or mounting them in the cabinet, therefore, be
careful not to injured yourself or damage the equipment. Be
particularly carefull not to jam your fingers between the cabinet
and amplifier.

Never ground or short-circuit either the power supply lines
or power lines.

Protect the lines from any stress such as bending. Handle the
ends appropriately.

Ensure that the power supply lines, power lines, and signal
lines are securely connected.

A loose screw, loose connection, or the like will cause a motor
malfunction or overheating, or a ground fault.

Be extremely careful with power supply lines, motor power lines,
and DC link connections through which a large amount of
current passes, because a loose screw (or poor contact in a
connector or poor connection between a connector terminal and a
cable) may cause a fire.

Insulate all exposed parts that are charged.

Never touch the regenerative discharge resistor or radiator
directly.

The surface of the radiator and regenerative discharge unit
become extremely hot. Never touch them directly. An
appropriate structure should also be considered.



SAFETY PRECAUTIONS

B-65282EN/06

/\ WARNING

Close the amplifier cover after completing the wiring.
Leaving the cover open presents a danger of electric shock.

Confirm that the input voltage meets the specifications of the
amplifier before making connection.

If the input voltage exceeds the specified value (for example, if
the input voltage for a 200-V input amplifier is 400 V), an internal
component may be damaged and burnt out.

Prevent conductive, flammable, or corrosive foreign matters,
mists, or water droplets from entering the unit

If conductive or flammable foreign matters enter the unit,
explosion or corruption may be caused.

If corrosive or conductive mists or water droplets are attached to
an electronic circuit, unexpected operation may be caused in the
circuit.

The electronic circuit portion must be installed in an environment
of pollution level 2 specified by IEC60664-1. To achieve
pollution level 2 in a severe machine tool environment, it is
generally necessary to install the portion in a cabinet that satisfies
1P54.
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Caution

/\ CAUTION

Do not step or sit on the amplifier.
Also, do not stack unpacked amplifiers on top of each other.

Use the amplifier in an appropriate environment.
See the allowable ambient temperatures and other requirements,
given in the corresponding descriptions.

Protect the amplifier from impact.
Do not place anything on the amplifier.

Do not disassemble the amplifier.
Do not block the air inlet to the radiator.

Take appropriate measures to prevent coolant, oil mist, or
chips from being adhered to the radiator and fan motors that
are exposed to the outside of the power magnetics cabinet.

A deposit of coolant, oil mist, or chips on the air inlet will result
in a reduction in the cooling efficiency. In some cases, the
required efficiency cannot be achieved. The deposit may also
lead to a reduction in the useful life of the fan motors or
semiconductors. Especially, when outside air is drawn in, mount
filters on both the air inlet and outlet. These filters must be
replaced regularly.

So, an easy-to-replace type of filter should be used.

Connect the power supply lines and power lines to the
appropriate terminals and connectors.

Connect the signal lines to the appropriate connectors.

Ensure that the cables used for the power supply lines and
power lines are of the appropriate diameter and temperature
ratings.

Do not apply an excessively large force to plastic parts.

If a plastic section breaks, it may cause internal damage, thus
interfering with normal operation. The edge of a broken section
is likely to be sharp and, therefore, presents a risk of injury.

Before connecting the power supply wiring, check the supply
voltage.

Check that the supply voltage is within the range specified in this
manual, then connect the power supply lines.

Ensure that the combination of motor and amplifier is
appropriate.
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/\ CAUTION

Ensure that valid parameters are specified.

Specifying an invalid parameter for the combination of motor
and amplifier may not only prevent normal operation of the
motor but also result in damage to the amplifier.

Ensure that the amplifier and peripheral equipment are
securely connected.

Check that the magnetic contactor, circuit breaker, and other
devices mounted outside the amplifier are securely connected to
each other and that those devices are securely connected to the
amplifier.

Check that the amplifier is securely mounted in the power
magnetic cabinet.

If any clearance is left between the power magnetic cabinet and
the surface on which the amplifier is mounted, dust entering the
gap may build up and prevent the normal operation of the
amplifier.

Apply appropriate countermeasures against noise.

Adequate countermeasures against noise are required to maintain
normal operation of the amplifier. For example, signal lines must
be routed away from power supply lines and power lines.
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Note

NOTE

Keep the nameplate clearly visible.
Keep the legend on the nameplate clearly visible.

After unpacking the amplifier, carefully check for any
damage.

Mount the amplifier in a location where it can be easily
accessed periodic inspection and daily maintenance.

Leave sufficient space around the machine to enable
maintenance to be performed easily.

Do not place any heavy objects such that they would interfere
with the opening of the doors.

Keep the parameter table and spare parts at hand.
Also, keep the specifications at hand. These items must be stored
in a location where they can be retrieved immediately.

Provide adequate shielding.
A cable to be shielded must be securely connected to the ground
plate, using a cable clamp or the like.
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WARNINGS AND CAUTIONS RELATING TO A PILOT RUN

Warning

/A WARNING

- Before turning on the power, check that the cables connected
to the power magnetic cabinet and amplifier, as well as the
power lines and power supply lines, are securely connected.
Also, check that no lines are slack.

- Before turning on the power, ensure that the power magnetic
cabinet is securely grounded.

- Before turning on the power, check that the door of the
power magnetic cabinet and all other doors are closed.
Ensure that the door of the power magnetic cabinet containing
the amplifier, and all other doors, are securely closed. During
operation, all doors must be closed and locked.

- Apply extreme caution if the door of the power magnetic
cabinet or another door must be opened.
Only a person trained in the maintenance of the corresponding
machine or equipment should open the door, and only after
shutting off the power supply to the power magnetic cabinet (by
opening both the input circuit breaker of the power magnetic
cabinet and the factory switch used to supply power to the
cabinet). If the machine must be operated with the door open to
enable adjustment or for some other purpose, the operator must
keep his or her hands and tools well away from any dangerous
voltages. Such work must be done only by a person trained in the
maintenance of the machine or equipment.

- When operating the machine for the first time, check that the
machine operates as instructed.
To check whether the machine operates as instructed, first
specify a small value for the motor, then increase the value
gradually. If the motor operates abnormally, perform an
emergency stop immediately.

- After turning on the power, check the operation of the
emergency stop circuit.
Press the emergency stop button to check that the motor stops
immediately, and that the power being supplied to the amplifier
is shut off by the magnetic contactor.

- Before opening a door or protective cover of a machine to
enable adjustment of the machine, first place the machine in
the emergency stop state and check that the motor has
stopped.
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Caution

/\ CAUTION

Note whether an alarm status relative to the amplifier is
displayed at power-up or during operation.

If an alarm is displayed, take appropriate action as explained in
the maintenance manual. If the work to be done requires that the
door of the power magnetic cabinet be left open, the work must
be carried out by a person trained in the maintenance of the
machine or equipment. Note that if some alarms are forcibly reset
to enable operation to continue, the amplifier may be damaged.
Take appropriate action according to the contents of the alarm.

Before operating the motor for the first time, mount and
adjust the position and speed sensors.

Following the instructions given in the maintenance manual,
adjust the position and speed sensors for the spindle so that an
appropriate waveform is obtained.

If the sensors are not properly adjusted, the motor may not rotate
normally or the spindle may fail to stop as desired.

If the motor makes any abnormal noise or vibration while
operating, stop it immediately.

Note that if operation is continued in spite of there being some
abnormal noise or vibration, the amplifier may be damaged. Take
appropriate corrective action, then resume operation.

Observe the ambient temperature and output rating
requirements.

The continuous output rating or continuous operation period of
some amplifiers may fall as the ambient temperature increases. If
the amplifier is used continuously with an excessive load applied,
the amplifier may be damaged.
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WARNINGS AND CAUTIONS RELATING TO MAINTENANCE

Warning

/A WARNING

- Read the maintenance manual carefully and ensure that you
are totally familiar with its contents.
The maintenance manual describes daily maintenance and the
procedures to be followed in the event of an alarm being issued.
The operator must be familiar with these descriptions.

- Notes on replacing a fuse or circuit board

1)

2)

3)

4)

6)

7)

8)

Before starting the replacement work, ensure that the circuit
breaker protecting the power magnetic cabinet is open.
Check that the red LED that indicates that charging is in
progress is not lit.

The position of the charging LED on each model of
amplifier is given in this manual. While the LED is lit,
hazardous voltages are present inside the unit, and thus
there is a danger of electric shock.

Some circuit board components become extremely hot. Be
careful not to touch these components.

Ensure that a fuse having an appropriate rating is used.
Check the specification code of a circuit board to be
replaced. If a modification drawing number is indicated,
contact FANUC before replacing the circuit board.

Also, before and after replacing a circuit board, check its
pin settings.

After replacing the fuse, ensure that the screws are firmly
tightened. For a socket-type fuse, ensure that the fuse is
inserted correctly.

After replacing the circuit board, ensure that it is securely
connected.

Ensure that all power lines, power supply lines, and
connectors are securely connected.

- Take care not to lose any screws.
When removing the case or circuit board, take care not to lose
any screws. If a screw is lost inside the nit and the power is
turned on, the machine may be damaged.
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/\ WARNING

Notes on replacing the battery of the absolute Pulsecoder
Replace the battery only while the power is on. If the battery is
replaced while the power is turned off, the stored absolute
positioning data will be lost. Some o series servo amplifier
modules have batteries in their servo amplifiers. To replace the
battery of any of those models, observe the following procedure:
Open the door of the power magnetic cabinet; Leave the control
power of the power supply module on; Place the machine in the
emergency stop state so that the power being input to the
amplifier is shut off; Then, replace the battery. Replacement
work should be done only by a person who is trained in the
related maintenance and safety requirements. The power
magnetic cabinet in which the servo amplifier is mounted has a
high-voltage section. This section presents a severe risk of
electric shock.

Check the number of any alarm.

If the machine stops upon an alarm being issued, check the alarm
number. Some alarms indicate that a component must be replaced.
If the power is reconnected without first replacing the failed
component, another component may be damaged, making it
difficult to locate the original cause of the alarm.

Before resetting an alarm, ensure that the original cause of
the alarm has been removed.

Contact FANUC whenever a question relating to
maintenance arises.
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Caution

/\ CAUTION

Ensure that all required components are mounted.

When replacing a component or circuit board, check that all
components, including the snubber capacitor, are correctly
mounted. If the snubber capacitor is not mounted, for example,
the IPM will be damaged.

Tighten all screws firmly.

Check the specification code of the fuse, circuit board, and
other components.

When replacing a fuse or circuit board, first check the
specification code of the fuse or circuit board, then mount it in
the correct position. The machine will not operate normally if a
fuse or circuit board having other than the correct specification
code is mounted, or if a fuse or circuit board is mounted in the
wrong position.

Mount the correct cover.

The cover on the front of the amplifier carries a label indicating a
specification code. When mounting a previously removed front
cover, take care to mount it on the unit from which it was
removed.

Notes on cleaning the heat sink and fan

1) A dirty heat sink or fan results in reduced semiconductor
cooling efficiency, which degrades reliability. Periodic
cleaning is necessary.

2) Using compressed air for cleaning scatters the dust. A
deposit of conductive dust on the amplifier or peripheral
equipment will result in a failure.

3) To clean the heat sink, do so only after turning the power
off and ensuring that the heat sink has cooled to room
temperature. The heat sink becomes extremely hot, such
that touching it during operation or immediately after
power-off is likely to cause a burn. Be extremely careful
when touching the heat sink.

Notes on removing the amplifier

Before removing the amplifier, first ensure that the power is shut
off. Be careful not to jam your fingers between the power
magnetic cabinet and amplifier.

Unless otherwise specified, do not insert or remove any

connector while the power is turned on. Otherwise, the
amplifier may fail.
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Note

NOTE

Ensure that the battery connector is correctly inserted.

If the power is shut off while the battery connector is not
connected correctly, the absolute position data for the machine
will be lost.

Store the manuals in a safe place.
The manuals should be stored in a location where they can be
accessed immediately it so required during maintenance work.

Notes on contacting FANUC

Inform FANUC of the details of an alarm and the specification
code of the amplifier so that any components required for
maintenance can be quickly secured, and any other necessary
action can be taken without delay.
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Chapter 1, "CONFIGURATION", consists of the following sections:

1.1 FEATURES OF THE SERVO AMPLIFIER ai SERIES............. 2
1.2 CONFIGURATION ..ottt 3
1.3 SERVO AMPLIFIERS ... 8
1.4 LINEUP ..ot 10
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1.1 FEATURES OF THE SERVO AMPLIFIER ai SERIES

The servo amplifier ai series employs a modular structure, and is
thinner, conserves more space, outputs less heat, and saves more
energy.

Compact
)

(2)

©)

Reduction in cabling
1)
)

Use of a latest low-loss power device and a newly developed
highly-efficient radiator makes it possible to reduce the depth of
the fin to 100 mm, therefore reducing the depth of the amplifier.
The width of the amplifier is reduced, and therefore the amplifier
requires an average of approximately 30% smaller installation
space in the cabinet than the conventional amplifiers.

The shape of the cable connector is improved to reduce the
length of cable projection into the control board.

Amplifiers can be connected with one cable.

A ground connection from the motor output terminal block to the
flange is included, so external cabling for this connection is no
longer required. (A connection from the top of the flange to the
system ground on the control board is required.)

Connector attachment to power lines

)

Improved maintainability
1)

)

®3)

Connectors are attached to input power lines and motor power
lines. (For the large-capacity models, terminal blocks are used.)
The time required for power line attachment to and detachment
from the servo amplifier cabinet is substantially reduced.

A fan motor can now be replaced in an instant manner, so that
the time required to replace a fan motor is reduced substantially.
Connectors are attached to input power lines and motor power
lines, so that the time required for servo amplifier replacement is
reduced substantially.

The need to perform reference position return operation after
servo amplifier replacement is eliminated.

The servo amplifier ai series has a built-in backup capacitor in
the Absolute Pulsecoder as standard. The capacitor enables
absolute position detection operation for about 10 minutes, so
that reference position return operation after servo amplifier or
feedback cable replacement is unnecessary.
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1.2 CONFIGURATION

The FANUC ai series consists of the following units and parts:

1.2.1 200-V Input Series

(1) i PS series (POWEr SUPPIY) ...coveieiiiiiieeeeeseee e (Basic)
(2) i PSg series (Power Supply) [resister discharge type]....(Basic)
(3) i SV series (Servo Amplifier)......ccccoocevvcievieiiccceneen, (Basic)
(4) i SP series (Spindle AmMplifier)........cccoviieiiiiiiiinne (Basic)
) I A O3 (T 1 (o ] SRS (Basic)
(6) Connectors (for connection cables) .........cccoevveevieiivenennn (Basic)
(7)  FUSES oottt et (Basic)
(8) Power transformer ..o (Optional)
(9) ACIHINE fIter .o (Basic)
(10) Regenerative discharge unit.........ccccocevvevieeiiniie e (Basic)
(11) DBM (Dynamic brake module) .........ccccevvvevivniinniinninnninnns (Basic)
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Basic configuration using ai PS (example)

Common Power Spindle Amplifier Servo Amplifier
Supply i SP ai SV
ai PS
C O DC link
C (300vDC)
Circuit
___|| breaker 2 - ® 1¢ 200R,200S
Circuit Magnetic AC reactor
@_._ breaker 1 contactor ||_| 30
200 to 240 VAC 3 . —
‘an motor
% e e mmmmmmees ]
(note 4)
Lightning Spindle motor =
prsol:srs%(teor Servo motor

Units prepared by the machine tool builder

NOTE

1 For how to use the ai PS together with the ai SV
and ai SP, see Chapter 4, "HOW TO SELECT THE
MODULE".

2 A magnetic contactor, AC line filter, and circuit
breakers are always required.

3 To protect the unit from surge currents caused by
lightning, connect surge absorbers between lines,
and between the lines and ground, at the power
inlet of the power magnetic cabinet. See
APPENDIX A for details.

4 When using the 3¢ fan motor, breaker 2 can be
shared.
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Basic configuration using ai PSg (example)

Common Power Spindle amplifier Servo amplifier
supply ai SP ai SV
ai PSg
C O DC link
C (300vDC)
Circuit
|l breaker 2 1 200R,200S
&) @
Circuit Magnetic AC Regenerative
breaker 1 contactor || line discharge
filter unit
3¢
200 to 240 VAC 30 . —
‘an motor
s e mm— ==
(note 5)
Lightning Spindle motor =

surge
protector

=

Servo motor

Units prepared by the machine tool builder

NOTE

1 For how to use the ai PSg together with the ai SV
and ai SP, see Chapter 4, "HOW TO SELECT THE
MODULE".

2 A magnetic contactor, AC line filter, and circuit
breakers are always required.

3 To protect the unit from surge currents caused by
lightning, connect surge absorbers between lines,
and between the lines and ground, at the power
inlet of the power magnetic cabinet. See
APPENDIX A for details.

4 When an insulating transformer is installed,
high-frequency noise to the Power Supply is
reduced, so the AC line filter is not required. If the
insulating transformer is installed outside the power
magnetic cabinet, and the cable connecting the
amplifier is exposed, the cable must be covered
with a grounded metal duct, or an AC line filter
must be installed.

5 When using the 3¢ fan motor, breaker 2 can be
shared.
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1.2.2 400-V Input Series

(1) o PS series (Power SUPPIY) .ccvoveviiieiiiececcce e, (Basic)
(2) i SV series (Servo AmMplifier) ... (Basic)
(3) «ui SP series (Spindle AMPLfier).......cccocveeiieieeieieneen, (Basic)
G I A O (T 11 (o] S SRR (Basic)
(5) Connectors (for connection cables) .........cc.cccceevvevieiinnnnn, (Basic)
() I L 1= SRS (Basic)
(7) DBM (Dynamic brake module) ........c.cccccoveveviiveicninnnnnn, (Basic)
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Basic configuration using ai PS (example)

—

Common Power Spindle Amplifier Servo Amplifier
Supply ai SP ai SV
ai PS
C DC link
C Q (300VDC)
Circuit
@_ breaker 2 1¢ 200R,200S
200 to 240 VAC - -
Lightning
3¢ surge
protector
Circuit Magnetic AC reactor
breaker 1 contactor ||| 3d
400 to 480 VAC
ircui 3¢ fan motor
3¢ Circuit f @ ~ __ _selanmofor |
breaker 3 ? | (note 6) :l
Lightning Lightning Spindle motor
surge surge S
protector protector €rvo motor

Units prepared by the machine tool builder

1

2

NOTE

For the control Power Supply, single—phase
200VAC is required.

For how to use the ai PS together with the ai SV
and ai SP, see Chapter 4, "HOW TO SELECT THE
MODULE".

A magnetic contactor, AC line filter, and circuit
breakers are always required.

To protect the unit from surge currents caused by
lightning, connect surge absorbers between lines,
and between the lines and ground, at the power
inlet of the power magnetic cabinet. See
APPENDIX A for details.

Measures must be taken to detect the operation
(trip) of circuit breaker 3.

When using the 3¢ fan motor, breaker 2 can be
shared.
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1.3 SERVO AMPLIFIERS

ot PS series (Power Supply)

The ai PS series power supplies are used as a main power supply of

motor power and as a common power supply to supply control power

to servo amplifiers. Select an appropriate Power Supply according to

the output levels of the servo motor and spindle motor used.

There are three types of ai PS series, as follows:

<1> 200-V input series
This Power Supply is designed to provide a main power
supply of 200 to 240 V. The module uses power regeneration
that returns energy to the power supply during motor
deceleration (regeneration).

<2> 400-V input series
This Power Supply can be connected to a main power supply
of 400 to 480V without a transformer. The module uses power
regeneration that returns energy to the power supply during
motor deceleration (regeneration). It is used together with a ou
SV series and o SP series of the 400-V input series.

<3> «i PSg series
This Power Supply is designed to provide a main power
supply of 200 to 240 V. The module uses resistance
regeneration that allows energy to be consumed by resistance
during motor deceleration (regeneration).

<4> Regenerative discharge unit
This unit is a resistance used to consume energy during motor
deceleration (regeneration). This unit is required whenever the
o PSg is used.

al PS-x HV
A (B)(©)

(A) Model name: PS = Power Supply

PSg= Power Supply (resister discharge type)
(B) Rated output: Numeric value representing a continuous rating in kW
(C) For a 400-V input series, "HV" is added.
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ai SV series (Servo Amplifier)
The ai SV series amplifiers are used to drive a servo motor. Select an
appropriate amplifier according to the servo motor connected.

There are two types of ol SV series, as follows:
<1> 200-V input series
This Amplifier drives a servo motor of the 200-V input series.
Amplifiers for one axis, two axes, and three axes are available.
<2> 400-V input series
This Amplifier drives a servo motor of the 400-V input series.
Amplifiers for one axis and two axes are available.

aiSV x / x |/ x HVL
A (B) (C) (D) EXF

(A) Model name: SV = Servo amplifier

(B) L-axis maximum output current value [Apeak]

(C) M-axis maximum output current value [Apeak]

(D) N-axis maximum output current value [Apeak]

(E) For an amplifier supporting 400-V input, "HV" is added.
(F) For an amplifier supporting HRV4 control, "L" is added.

ai SP series (Spindle Amplifier)
The ai SV series amplifiers are used to drive a spindle motor. Select
an appropriate amplifier according to the spindle motor connected.

There are two types of ai SP series, as follows:

<1> 200-V input series
This Amplifier drives a spindle motor of the 200-V input
series.

<2> 400-V input series
This Amplifier drives a spindle motor of the 400V input

series.
al SP x HV
A (B)(©)

(A) Model name: SP = Spindle amplifier module

(B) Output: Numeric value representing the 30-minutes rating of
a matching standard motor (a.) in kW

(C) For an amplifier supporting 400-V input, "HV" is added.




1.CONFIGURATION

B-65282EN/06

1.4 LINEUP
Input
Size power ai PS ol PSg ol SP ai SV
supply
60mm-wide 200V 3 4,20 4/4, 4/20 4/4/4
Without external 20/20 20/20/20
fin 400V 10HV 10/10HV
200V 55 5.5 22,55 40, 80 20/40, 40/40 20/20/40
160, 20L 40/80, 80/80
40L, 80L 20/20L
20/40L
60mm-wide 40/40L
With external fin 400V 5.5HV 20HV 20/20HV
40HV 10/10HVL
80HV
10HVL
20HVL
40HVL
80/160
160/160
200V 11, 15 11, 15 160L 40/30L
80/80L
90mm-wide 20/40HV
With external fin A0/40HV
40/80HV
400V 11HV, 18HV 11HV, 15HV 80HVL 80/80HV
20/20HVL
20/40HVL
40/40HVL
150mm-wide 200V 26, 30, 37 22, 26, 30, 37 360
With external fin 400V 30HV, 45HV 30HV, 45HV 180HV
300mm-wide 200V 55 45, 55
With external fin 400V 75HV, 100HV 75HV, 100HV 360HV
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SPECIFICATIONS

Chapter 2, "SPECIFICATIONS", consists of the following sections:

2.1 INPUT POWER .....cccooiiiiiiiiiiiieeneeeceeceeneeesre e 12
2.2 ENVIRONMENTAL CONDITIONS......ccccocevinirierenereeiene 25
2.3 SPECIFICATIONS OF THE MODULES........ccccocevinineenene. 33
2.4 WEIGHT ..ottt e 43

-11 -
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2.1 INPUT POWER

Power supply of 200-V input series

(1) Power specification

Item

Specification

Main power supply
voltage

Three-phase 200 VAC to 240 VAC

Power supply voltage for
the control

Single-phase 200 VAC to 240 VAC (input from
connector CX1A)

Allowable voltage
deviation

-15% to +10% (including voltage variation due
to load)

Instantaneous power
failure guarantee time

3ms

Power frequency

50/60Hz, +1Hz

Power supply unbalance

+5% of the rated voltage or less

Power supply impedance
(Note)

The voltage variation must be within £7% when
a maximum output is produced for voltage at
non-load time (power running and regeneration).

NOTE

When the power supply impedance is high, and the
voltage variation exceeds the specified values, an
alarm (DC link undervoltage alarm or DC link
overvoltage alarm) can be issued in ai PS, or the
output of the motor can decrease.

[Method of checking power supply impedance]

R L+ L+ U
AC power S L- L- \%
supply
T w
G G
ol PS al SV
AC voltmeter ol SP
EO-FE1

EO : Voltage at non-load time
El: Voltage at maximum output time (power running and

regeneration)

(2) The power supply for ai PS control (power supply input of

CX1A) must be turned on before or at the same time when the
CNC is turned on. For the timing of power-on at the same time
when the CNC is turned on, refer to the chapter of the power
supply in the hardware connection manual of the CNC used.
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3)

4)

)

It is recommended that a capacitor unit for power-factor
improvement not be installed. This is because the capacitor unit
for power-factor improvement may adversely affect power
regeneration.

The rated output of the motor is guaranteed for the rated input
voltage. If the input voltage changes, the rated output may not
appear even when the input voltage change is within the
allowable range.

When the power supply is used in an area where the input
voltage is not within the range of 200 to 240 VAC, a power
transformer is required. When a power transformer is to be
provided by the user, the power must satisfy the specifications
listed below.

aiPS
aiPS aiPS aiPS aiPS aiPS aiPS aiPS 55 aiPS 55
5.5 11 15 26 30 37 (45kW output) | (55kW output)
Rated capacity (kVA) 9 17 22 37 44 53 64 79
Secondary current (A) 26 49 63 106 127 153 185 228
Secondary output
voltage 200 to 240V
Secondary voltage
regulation 5%
Secondary voltage
deviation £3%
aiPSg
(XiPSR 3 aiPSR 3 (X.iPSR 5.5 (XiPSR 5.5
(2kW output) | (3kW output) | (5.5kW output) | (7.5kW output)
Rated capacity
(kVA) 3.5 5 9 12
Secondary current
10 14.5 26 35
(A)
Secondary output
voltage 200 to 240V
Secondary voltage
regulation 5%
Secondary voltage
deviation +3%

(6)

(7

The secondary current indicates the current value observed when
the secondary output voltage is 200 V.

Ground

The main circuit and 200V control power supply must be
grounded through the neutral point or one phase of the
three-phase power supply.

Noise filter

To satisfy the EMC regulation enforced in the EU countries, a
noise filter must be installed in the power supply input section.

-13 -
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Power supply of 400-V input series

(1) Power specification

Item

Specification

Main power supply
voltage

Three-phase 400 VAC to 480 VAC
Star connection, neutral grounding (For
details, see Items (5) and (6).)

R
A s

T

N

Power supply voltage for
the control

Single-phase 200 VAC to 240 VAC (input
from connector CX1A)
(For details, see ltem (7).)

Allowable voltage
deviation

-15% to +10% (including voltage variation
due to load)

Instantaneous power
failure guarantee time

3ms

Power frequency

50/60Hz, +1Hz

Power supply unbalance

+5% of the rated voltage or less

Power supply impedance
(Note)

The voltage variation must be within 7%
when a maximum output is produced for

voltage at non-load time (power running

and regeneration).

NOTE

When the power supply impedance is high, and the
voltage variation exceeds the specified values,
alarm (DC link undervoltage alarm or DC link
overvoltage alarm) can be issued in ai PS, or the
output of the motor can decrease.

[Method of checking power supply impedance]

R L+ L+ U
AC power S L- L- \Y
supply
T w
G G
al PS al SV
AC voltmeter ol SP
EO0-FE1
T 100(%) < 7(%)

EO : Voltage at non-load time
El: Voltage at maximum output time (power running and

regeneration)

- 14 -
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2

3)

4)

)

The power supply for ai PS control (power supply input of

CX1A) must be turned on before or at the same time when the

CNC is turned on. For the timing of power-on at the same time

when the CNC is turned on, refer to the chapter of the power

supply in the hardware connection manual of the CNC used.

It is recommended that a capacitor unit for power-factor

improvement not be installed. This is because the capacitor unit

for power-factor improvement may adversely affect power
regeneration.

The rated output of the motor is guaranteed for the rated input

voltage. If the input voltage changes, the rated output may not

appear even when the input voltage change is within the
allowable range.
Power supply voltage for the main circuit
e  The power specification of the main circuit for the 400-V
input series of the o series servo amplifier is as follows:
<1> Star connection
<2> Neutral grounding on the power supply side
<3> A PE is provided on the power line. (The PE of the
amplifier and motor is connected to the PE of the
power line.)

<4> The inter-phase voltage of the power supply is 400
VAC to 480 VAC (-15%, +10%).

e If the power supply does not satisfy the conditions above,
the power supply needs to be converted to a power supply
for neutral grounding by using a star connection and an
isolating-transformer.

e  The 400-V input series of the ai series servo amplifier is

designed in compliance with the safety standard EN50178
to implement insulation design of the pattern and
components of the printed circuit board by ensuring that the
phase voltage of the power supply and the voltage between
grounds connected to the neutral point of the star
connection are AC 300 Vrms or below.
Accordingly, if the power supply does not satisfy the
conditions above, the pattern and components of the printed
circuit board are poorly insulated. This can cause very
dangerous states including a failure in servo amplifier
operation and the occurrence of a high voltage at exposed
areas.

-15-
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(6) Example of connecting the Power supply of the main circuit

No. Power system Power specification Power supply of amplifier
1 TN-power system Star connection o Directly connectable to the power supply
Neutral grounding on the power (No transformer is required.)
supply side
PE provided on the power line
Power supply voltage specification
400 VAC to 480 VAC (-15%,+10%)
2 TN-power system Star connection [When the power supply voltage is lower than
Neutral grounding on the power the specified power supply voltage]
supply side The power supply voltage is increased with
PE provided on the power line an auto-transformer.
Power supply voltage specification [When the power supply voltage is higher
Not within the range 400 VAC to than the specified power supply voltage]
480 VAC (-15%, +10%) The power supply voltage is decreased
with an auto-transformer.
Before starting to use the power supply,
check that it conforms to the relevant
safety standards.
3 | TN-power system Delta connection ¢ An isolating-transformer is used.
Single-phase grounding on the ¢ A star connection is made on the
power supply side secondary side of an isolating-transformer,
PE provided on the power line and the neutral point is grounded.
4 TT-power system Star connection
Neutral grounding on the power
supply side
No PE provided on the power line
5 TT-power system Delta connection
Single-phase grounding on the
power supply side
No PE provided on the power line
6 IT-power system Star connection
No direct ground connection made
on the power supply side
No PE provided on the power line
7 IT-power system Delta connection ¢ An isolating-transformer is used.

No direct ground connection made
on the power supply side
No PE provided on the power line

¢ A star connection is made on the
secondary side of an isolating-transformer,
and the neutral point is grounded.

*  The TN-power system, TT-power system, and IT-power system
are based on the DC power distribution system standard

IEC60364.

- 16 -
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(a) TN-power system

No. Power system Power specification Power supply of amplifier
1 TN-power system e Star connection o Directly connectable to the power supply
¢ Neutral grounding on the power (No transformer is required.)
supply side

PE provided on the power line
Power supply voltage specification
400 VAC to 480 VAC (-15%,+10%)

Power source

L L3

B ?_._pE

. Breaker .
| 1 I L |
: Fuse :
I I
- Contactor \ \ \ |
I
AC Reactor |
aiPS (1 12 3 |
PE (FLANGE) I

Y
? I
o A
A4 \J

Earth Plate of Cabinet

-17 -
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(b) TN-power system

No. Power system Power specification Power supply of amplifier
2 TN-power system Star connection [When the power supply voltage is lower than

Neutral grounding on the power the specified power supply voltage]

supply side The power supply voltage is increased with

PE provided on the power line an auto-transformer.

Power supply voltage specification [When the power supply voltage is higher

Not within the range 400 VAC to than the specified power supply voltage]

480 VAC (-15%, +10%) The power supply voltage is decreased
with an auto-transformer.
Before starting to use the power supply,
check that it conforms to the relevant
safety standards.

Power source

. Breaker
i o)) i
. Fuse .
| O D D |
— PE L
Auto- &= ’
transformer |
N -
D |
¢—o—0 :
Breaker |
o (] 1] (] -
Fuse |
Contactor _\ _\ _\ |
I
AC Reactor! ! ! |
ai PS 1 L2 L3 |
PE (FLANGE) I
Fa\
P I
o A
A\ A4

Earth Plate of Cabinet

- 18-



B-65282EN/06 2.SPECIFICATIONS

(c) TN-power system

No. Power system Power specification Power supply of amplifier
3 TN-power system | e Delta connection ¢ An isolating-transformer is used.
¢ Single-phase grounding on the ¢ A star connection is made on the
Power supply side secondary side of an isolating-transformer,
o PE provided on the power line and the neutral point is grounded.

Power source

—
L1

| Breaker
P — Fuse

a
\

PEQ:—-

Isolating - ® _’

transformer |
N

Fan
\/

o—-—-@

! I

I

Breaker |
Fuse |
Contactor |
I

AC Reactor |
aiPS 11 12 13 :
I

PE (FLANGE) |

Y .

T |

o o

A\ 4 7

Earth Plate of Cabinet
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(d) TT-power system

No. Power system

Power specification

Power supply of amplifier

4 TT-power system

e Star connection

¢ Neutral grounding on the power
supply side

¢ No PE provided on the power line

¢ An isolating-transformer is used.
e A star connection is made on the

secondary side of an isolating-transformer,

and the neutral point is grounded.

Power source

AC Reactor

Breaker
or
Fuse
Contactor
é é

- ¢oll— ——olle

L2

PE (FLANGE)
O

Y

L L1
@ L2
L3
. Breaker
| o« ] ]
. Fuse
R
— o o
YV \Y 74
PE o — —n —
Isolating- @ | |
transformer | |
N’ .
o= =
PE

o
A4

Earth Plate of Cabinet
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(e) TT-power system

No.

Power system

Power specification

Power supply of amplifier

TT-power system

¢ Delta connection

¢ Single-phase grounding on the
power supply side

o No PE provided on the power line

¢ An isolating-transformer is used.

o A star connection is made on the secondary

side of an isolating-transformer, and
neutral point is grounded.

the

Power source

@ L1
; @ L2
L3
Breaker
o (] ]
— Fuse
o m
\Y 4 \Y 74
PE ——?— —
Isolating - @ |
transformer | |
N, .
O —9 =
PE

Breaker

AC Reactor

or
Fuse
Contactor
é

ail PS 4

PE (FLANGE) |

P

2D

Q—-

U

Earth Plate of Cabinet
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(f) IT-power system

No.

Power system

Power specification

Power supply of amplifier

IT-power system

e Star connection
¢ No direct ground connection

made on the power supply side

o No PE provided on the power line

¢ An isolating-transformer is used.

o A star connection is made on the secondary
side of an isolating-transformer, and the
neutral point is grounded.

Power source

PE (FLANGE)
Fa\

Y

0D

\J

Earth Plate of Cabinet

L L1
@ L2
L3
Breaker
o (][]
Fuse
£] D
\ \Y 74
PE  — — —
Isolating - ® 1
transformer | |
o —9 =
! I PE
I
Breaker :
or |
Fuse |
Contactor |
I
AC Reactor |
aiPS 11 L2 3 :
I
I
I
Fan
A\ 4

-2
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(g) IT-power system

No.

Power system

Power specification

Power supply of amplifier

IT-power system

¢ Delta connection
¢ No direct ground connection

¢ An isolating-transformer is used.

o A star connection is made on the secondary

made on the power supply side side of an isolating-transformer, and the
o No PE provided on the power line neutral point is grounded.
Power source
L1
; @ L2
L3
Breaker
o (] {1
Fuse
FanY FanY
A\ 74 \Y 74
PE . — — —
Isolating - ® | |
transformer | |
N’ .
o —¢ =
! | PE
I
Breaker :
or |
Fuse |
Contactor |
I
AC Reactor :
I
ai PS 1 L3 ;
I
PE (FLANGE) |
FaN .
¥ |
oD o
\J \J
Earth Plate of Cabinet
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(7) Control power supply connection

(2)

Specification of the control power supply voltage for the
400V input series of the ai series servo amplifier
Single-phase 200 VAC to 240 VAC (-15%, +10%)

When the power supply has a neutral point, power can be
supplied from the neutral point and phase voltage to the
control power supply.

When an isolating-transformer is used, connect one phase of
the control power supply to the neutral point on the
secondary side of the isolating-transformer.

Example of connection when the three-phase power supply
voltage of the main circuit is 400 VAC to 415 VAC (-15%,
+10%)

With the following connection, the control power supply
voltage can be converted to single-phase 200 VAC to 240
VAC (-15%, +10%):

Power source

Breaker
5A

oD

J

. \J
ai PS  200r 200s
CX1A

!
!
|

o

PE

(b)

Example of connection when the three-phase power supply

voltage of the main circuit is 460 VAC or more

By using an auto-transformer, ensure that the single-phase

power supply voltage for the control power supply is 200

VAC to 240 VAC (-15%, +10%).

(NOTE) Before starting to use the auto-transformer, check
that it conforms to the relevant safety standards.

Power source

L1
L2
T L3
@ N
.............. — - — - — PE
Auto- I
transformer !
Breaker I
5A |
& 4
- A4 \~4 \~4
ai PS 200R 200S PE
CX1A

_24 -



B-65282EN/06

2.SPECIFICATIONS

2.2 ENVIRONMENTAL CONDITIONS

The servo amplifier ai series must be installed in a sealed type cabinet
to satisfy the following environmental requirements. For how to
design such a cabinet, see Appendix G, "EXAMPLES OF
RECOMMENDED POWER MAGNETICS CABINETS FOR
SERVO AMPLIFIER INSTALLATION".

(1)

2)

3)

4)

Ambient Temperature
Ambient temperature of the unit :
0 to 55°C (at operation)
-20 to 60°C (at keeping and transportation)

Humidity
Normally 90% RH or below, and condensation-free

Vibration
In operation : Below 0.5G

Atmosphere
Prevent conductive, flammable, or corrosive foreign matters,
mists, or water droplets from entering the unit

/\ WARNING

If conductive or flammable foreign matters enter the
unit, explosion or corruption may be caused.

If corrosive or conductive mists or water droplets are
attached to an electronic circuit, unexpected
operation may be caused in the circuit.

The electronic circuit portion must be installed in an
environment of pollution level 2 specified by
IEC60664-1. To achieve pollution level 2 in a
severe machine tool environment, it is generally
necessary to install the portion in a cabinet that
satisfies IP54.

)

Notes on Installation
The ou series servo amplifier is designed to be installed in the
power magnetics cabinet, with its heat sink projecting through
the back of the cabinet. This carries away the heat generated by
the semiconductors, thus preventing heat from building up in the
cabinet as much as possible. Therefore, note the following when
installing the amplifier.

(a) Take appropriate measures to prevent coolant, oil mist, or
chips from being adhered to the radiator and fan motors. A
deposit of coolant, oil mist, or chips on the radiator or fan
motors can lower the cooling efficiency. In some cases, the
amplifier characteristics cannot sometimes be satisfied. The
deposit may also reduce the service life of the fan motors or
semiconductors.

-25-
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(b)

(©)
(d)

(e)
®

(2

When outside air is drawn in to the radiator, mount an air
filter on the air inlet. In addition, ensure to seal doors and
parts where cables are drawn in and out.

No dust or cutting fluid must be able to enter through the

exhaust port. The flow of cooling air must not be

obstructed.

The amplifier must be installed where it can be easily

inspected, removed, and remounted for maintenance.

Current lines and signal lines must be separated and noise

must be suppressed. See the section 5.3 and the connection

manual for each CNC for details.

Each amplifier must be installed vertically.

Servo amplifiers are to be arranged horizontally. When

arranging servo amplifiers vertically from necessity, note

the following:

1) Ensure that cooling air from a lower amplifier does not
blow directly against the upper amplifier. Otherwise,
radiation performance can degrade and the rated output
may not be satisfied.

2) Ensure that the flow of cooling air of a lower amplifier
is not impeded.

Maintenance areas must be reserved for each servo

amplifier.

-6 -
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(6) Derating
Consider derating as shown below, according to ambient
temperatures.
(a) i SV series
The solid line indicates derating when HRV?2 is applied, the
dotted line indicates derating when HRV3 is applied, and
the dot-dash line indicates derating when HRV4 is applied.

ai SV 40 to 160

100%

/

Q

ARSI GRS NSNS N [ NS DN E 0 -
!

80%

of
o

60%

40%

Percentage of
Rated Output Current

20%

Q
ARSI GURNUONN NSNS N [N S DU E S R
g

SUNVEN PRV R [ NI E e &
B

0%
0 10 20 30 40 50 60°C

Ambient temperature

a1 SV 20/40 to 160/160

100% [ [ | N[ ]
= T N ]
() H 1 heS I 1 1
w5 80% L bbbl INC L
2O P N
g3 6% (LN
g3 ST
oo 40% | |t
no 1 1 1 | |
§ e B
20% [ | P[]
o
0 10 20 30 40 50 60°C
Ambient temperature
/N CAUTION
HRV4 cannot be applied to AO6B-6114-Hxxx and
-6124-Hxxx.
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a1l SV 4to20

ai SV 4/4 to ai SVM20/20
ai SV 4/4/4 to ou SV 20/20/40

F
“ﬂt

Ny Indino pajey
Jo abejuaoiad

10 20 30 40 50 60°C

0

Ambient temperature

ai SV 360

T
-"
A

aung IndinQ pajey
Jo abejuadiad

10 20 30 40 50 60°C

0

Ambient temperature

oi SV 20L to 160L (When HRV4 is applied)

||||||||| w_ [ __1_1 _
.
/4
Y
I " RN ) A DR S S N
.
/ANEEEEEEN
X N X X X ]
=) =) =) =) 1<) =)
S o © < 13
e

aun) indinQ pajey
Jo abejueolad

10 20 30 40 50 60°C

0

Ambient temperature

/\ CAUTION

HRV4 cannot be applied to A0O6B-6114-Hxxx and

-6124-Hxxx.
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o SV 20/20L to 80/80L (When HRV4 is applied)

a.ng indinQ paiey
10 abejuedlad

10 20 30 40 50 60°C

0

Ambient temperature

ai SV 10HV to 80HV

............ .'.................
K
5

.......... oA RN TN PRSI IR PR W

K

5

=
————— IO' IIIIIIIIIIIIIIIIIIIIIII
B
K
||||hh ||||||||||||||||||||||||||
B

X X X X X
) ) ) o o
S © © <+ N
e

aung indino pajey
10 abejusoiad

10 20 30 40 50 60°C

0

Ambient temperature

o1 SV 180HV

aung Indino pajey
Jo abejuedlad

10 20 30 40 50 60°C

0

Ambient temperature

/\ CAUTION

HRV4 cannot be applied to AO6B-6114-Hxxx and

-6124-Hxxx.
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oi SV 360HV

K |

R B o NN FRIOS PN S Ep ISP P
EN EN EN X X
=) =) =) e o
® © <+ «

100%

aung IndinQ pajey
10 abejueolad

10 20 30 40 50 60°C

0

Ambient temperature

oi SV 10/10HV to 20/20HV

100%

80%
60%
40%
20%

Ny IndinQ pajey
Jo abejuaoiad

0%

10 20 30 40 50 60°C

0

Ambient temperature

ai SV 20/40HV to 80/80HV

---------- =
-
[+
-t A4
/| B
\ Q
A ]
K
g
J
R e S B B S e
R
o]
SO VRN i MO N OIS PRSI S M
*
B
JEUNGH N ISUOHON EUEEY U EGUSES PRV ISUPN MO
.
N X X X X
[=] o o o o
o o © < N
-

Ny IndinQ pajey
Jo abejuaoiad

0%

10 20 30 40 50 60°C
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oi SV 10HVL to 80HVL (When HRV4 is applied)
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/\ CAUTION
HRV4 cannot be applied to AO6B-6114-Hxxx and
-6124-Hxxx.
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(b) o SP series
ai SP 2.2 to 55
oi SP 5.5HV to 100HV

Available Operating Time
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2.3 SPECIFICATIONS OF THE MODULES

2.3.1 ai PS series

200-V input series - power source regeneration type

Item Model oi PS 5.5 |ai PS 11|ai PS 15|ai PS 26| oi PS 30 | oi PS 37 | ai PS 55
Main circuit 200 to 240VAC  +10%,-15%,30 50/60Hz, +1Hz
Power supply (Note 1)
Control power 200 to 240VAC  +10%,-15%,1¢ 50/60Hz, +1Hz
Power equipment  |Main circuit okVA | 17kvA | 22kvA | 37kVA | 44kVA | 53kvA | 79kvA
capacity Control power 0.7kVA
Rated output capacity (Note 2) 6.8kW | 13.2kw[17.5kw [29.8kW] 35kw | 43kw | 65KW

Control method

Regenerative control (power source generation)

Output capacities for motor selection

tem Modell i ps 5.5 |ai PS 11|ai PS 15|ai PS 26| oi PS 30 | oi PS 37 | ai PS 55

Rated output capacity 55kW | 11kW | 15kW | 26kW | 30kW | 37kW | 55kW

Maximum output capacity 13KW | 24kW | 34kW | 48KW | 64kW | 84kW | 125kW

Peak maximum output capability 20kW | 38KW | 51kW | 73kW | 85kW | 106kW | 192kwW
NOTE

1 A power transformer is necessary for voltages
other than those listed in above table.

2 When selecting an ai PS unit, use "Output
capacities for motor selection".

3 The values in the above table are applied when
A06B-6140-Hxxxx is used. When
A06B-6110-Hxxxx is used, the values of the
maximum output capacity and peak maximum
output capacity differ as shown in the table below.

Output capacities for motor selection (when A06B-6110-Hxxx is

used)
Item Model ai PS 5.5 |aZ PS 11|ai PS 15|ai PS 26| oi PS 30 | aZ PS 37 | ai PS 55
Maximum output capacity 11kW | 20kW | 28kW | 40kW | 53kW 70kW 104kW
Peak maximum output capability 20kW 34kW | 46kW | 66kW | 77kW 96kW 174kW
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200-V input series - resister discharge type (ai PSR)

Model . .

Item ai PSg 3 af PSg 5.5

Main circuit 200 to 240VAC  +10%,-15%,3¢ 50/60Hz, +1Hz
Power supply (Note 1)

Control power 200 to 240VAC  +10%,-15%,1¢ 50/60Hz, +1Hz
Power equipment Main circuit 5kVA | 12kVA
capacity Control power 0.5kVA
Rated output capacity (Note 2) 3.8kW | 9.4kW
Control method Regenerative control (resister discharge)

Output capacities for motor selection

Model , .
Item al PSR 3 al PSR 5.5
Rated output capacity 3kW 7.5kW
Maximum output capacity 12kW 20kW
NOTE

1 A power transformer is necessary for voltages
other than those listed in above table.

2 When selecting an ai PSg unit, use "Output
capacities for motor selection".

3 The ai PSg 3 and ai PSg 5.5 require regenerative
discharge unit.

-34 -



B-65282EN/06

2.SPECIFICATIONS

400-V input series - power source regeneration type

Model| «i PS oi PS ol PS ai PS oi PS oi PS

Item 11HV 18HV | 30HV | 45HV 75HV | 100HV
Main circuit 400 to 480VAC  +10%,-15%,3¢ 50/60Hz, +1Hz
Power supply (Note 1)
Control power 200 to 240VAC  +10%,-15%,1¢ 50/60Hz, +1Hz
Power equipment  |Main circuit 17kVA | 26kVA | 44kVA | 64kVA | 107kVA | 143kVA
capacity Control power 0.7kVA

Rated output capacity (Note 2)

13kwW | 21kw | 35kw | sokw | 82kw | 110kw

Control method

Regenerative control (power source regeneration)

Output capacities for motor selection

Item

Model| oiPS oi PS oi PS ai PS oi PS ai PS
11HV 18HV 30HV 45HV 75HV 100HV

Rated output capacity

11kW 18kW 30kW | 45kW 75kW | 100kW

Maximum output capacity

24kW | 42kW 72kW | 102kW | 144kW | 180kW

Peak maximum output capability

38kW | 64kW 96kW | 137kW | 193kW | 220kW

1

2

3

NOTE

A power transformer is necessary for voltages
other than those listed in above table.

When selecting an ai PS unit, use "Output
capacities for motor selection".

The values in the above table are applied when
A06B-6150-Hxxxx is used. When
AO06B-6120-Hxxxx is used, the values of the
maximum output capacity and peak maximum
output capacity differ as shown in the table below.

Output capacities for motor selection (when A06B-6120-Hxxx is

used)

Item

Model| oiPS ol PS ai PS ai PS ol PS ol PS
11HV 18HV 30HV 45HV 75HV 100HV

Maximum output capacity

20kW 35kW 60kW 85kW | 120kW | 150kW

Peak maximum output capability

34kW 58kW 87kW | 124kW | 175kW | 200kW
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How to calculate the power equipment capacity
Calculate the power equipment capacity using the formula below.

Rated capacity calculated in Section 4.3 (kW)
Rated capacity of power supply module (kW)

Power supply capacity (kVA) =

x Power supply capacity of power supply module having rated output (kVA)

NOTE
Select a Power supply for which, when the motor is

accelerated, the input voltage variation does not
exceed 7%.

How to calculate the input current of the ai PS
Calculate the input current of the o PS by using the formula below.
Refer to the result when selecting the MCC, power cable, and circuit
breaker 1, to be connected to the ai PS input section.
(Margin for selection: 1 to 1.5 times)

Power equipment capacity (kKVA)

x 1.2 (margin
/3 x Nominal supply voltage (Vrms) (margin)

PS input current (Arms) =

NOTE
Under normal conditions, assume that the nominal

supply voltage (Vrms) is 200 Vrms for the 200-V
input series or 400 Vrms for the 400-V input series.
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2.3.2

ai SV series

Specifications (common)

Item

Specifications

Main circuit control
method

Sine-wave PWM control with transistor (IGBT) bridge

Applicable CNC

16i-B, 18i-B, 21i-B, 0i-B/C/D, and 30i/31i/32i

/\ CAUTION

HRV4 cannot be applied to AO6B-6114-Hxxx and
-6124-Hxxx.

200-V input series - 1-axis amplifier

Rated output current

Nominal current limit

200-V input series - 2-axis amplifier

Name s [Arms] [Apeak]
ai SV 4 - 15 4
ai SV 20 - 6.5 20
ai SV 20L - 6.5 20
ol SV 40 - 13 20
(X,i SV 40|_ - 13 40
ol SV 80 - 19 80
(X,i SV 80|_ - 19 80
ai SV 160 - 45 160
ai SV 160L B 45 160
ai SV 360 - 115 360
Name Axis Rated output current | Nominal current limit
[Arms] [Apeak]

ol SV 4/4 L 1.5 4

M 1.5 4

ai SV 4/20 L 1.5 4
M 6.5 20

ai SV 20/20 L 6.5 20
M 6.5 20

ai SV 20/40 L 6.5 20
M 13 40

ai SV 40/40 L 13 40
M 13 40

ai SV 40/80 L 13 40
M 19 80

ai SV 80/80 L 19 80
M 19 80

ai SV 80/160 L 19 80
M 39 160
oi SV 160/160 L 39 160
M 39 160

ai SV 20/20L L 6.5 20
M 6.5 20
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Rated output current

Nominal current limit

Name Axis [Arms] [Apeak]
ai SV 20/40L L 6.5 20
M 13 40
ai SV 40/40L L 13 40
M 13 40
ai SV 40/80L L 13 40
M 19 80
ai SV 80/80L L 19 80
M 19 80
ai SV 80/160L L 19 80
M 39 160

NOTE

The current limit (peak value) is a standard value. It
varies by about £10%, depending on the circuit
constants.

200-V input series - 3-axis amplifier

Name

Axis

Rated output current

Nominal current limit

400-V input series - 1-axis amplifier

[Arms] [Apeak]
_ L 1.5 4
al SV 4/4/4 M 15 4
N 1.5 4
L 6.5 20
ai SV 20/20/20 M 6.5 20
N 6.5 20
L 6.5 20
ai SV 20/20/40 M 6.5 20
N 13 40
. | Rated output current | Nominal current limit
Name Axis [Arrr)ns] [Apeak]
ai SV 10HV - 3.1 10
ai SV 20HV - 5.6 20
ai SV 40HV - 9.1 40
ai SV 80HV - 18.2 80
ai SV 180HV - 58 180
ai SV 360HV - 115 360
ai SV 10HVL - 3.1 10
ai SV 20HVL - 5.6 20
ai SV 40HVL - 9.1 40
ai SV 80HVL - 18.2 80
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400-V input series - 2-axis amplifier

Name Axis Rated output current | Nominal current limit
[Arms] [Apeak]
i SV 10MOHV  |—= 3.1 10
M 3.1 10
ai SV 20/20HV L 5.6 20
M 5.6 20
ai SV 20/40HV L 2.6 20
M 9.1 40
ai SV 40/40HV L 9.1 40
M 9.1 40
ai SV 40/80HV L 9.1 40
M 18.2 80
ai SV 80/80HV L 18.2 80
M 18.2 80
oi SV 10MOHVL |—= 3.1 10
M 3.1 10
oi SV 20/20HVL |—= 5.6 20
M 5.6 20
oi SV 20/40HVL |—= 2.6 20
M 9.1 40
oi SV 40/40HVL |—= 9.1 40
M 9.1 40
NOTE
The current limit (peak value) is a standard value. It
varies by about £10%, depending on the circuit
constants.
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2.3.3 ai SP series

200-V input series

Model| «i SP | 0i SP | aiSP | aiSP | aiSP | ai SP | ai SP | 0i SP | ai SP | ai SP
Item 2.2 5.5 11 15 22 26 30 37 45 55
Rated output 13A 27A 48A 63A 95A 111A | 133A | 165A | 198A | 250A
(HRV type) Spindle HRV2 Spindle HRV1 Mt ®
Main circuit control method Sine-wave PWM control with transistor (IGBT) bridge
Speed control range Speed ratio 1:100
Speed variation rate 0.1% or less of maximum speed (load variation: 10% to 100%)
Applicable CNC 16i-B, 18i-B, 21i-B, 0i-B/C/D, and 30i/31i/32i
: Note 2 . .
, (Note 1 , wil15| ai16 |ait12 | 1100 gir2n MR | od 130 | i 150
Applicable motors ail0.5 . . . ail18 | . ail40
typical examples oil1 w.IZ 9118 OU.IP15 oilp 22 OU.IP4O oilp 60
(typ ples) 0il3 |ailp12|ailp18| . " aiIp 50
oi Ip 30
400-V input series
Model| oi SP oi SP oi SP oi SP ai SP ai SP oi SP
Item 5.5HV 11HV 15HV 30HV 45HV 75HV 100HV
Rated output 14A 23A 32A 70A 107A 170A 200A
(HRV type) HRV2 HRV1 ¥ 3

Main circuit control method

Sine-wave PWM control with transistor (IGBT) bridge

Speed control range

Speed ratio 1:100

Speed variation rate

0.1% or less of maximum speed (load variation: 10% to 100%)

Applicable CNC

16i-B, 18i-B, 21i-B, 0i-B/C/D, and 30i/31i/32i

W N

il 0.5HV i LSHV | o
; (Note 1) : . .
Applicable motors ol TRV ol L6V o sy | @ T22HV 1 40Hv | i 160HV | T 100HV
(typical examples) ai I2HV | il 8HV ai Ip 40HV i In BOHV
ol 13HV ai Ip 50HV | "
NOTE

1 For combinations of motor models and amplifier
models, refer to "Applicable spindle amplifier" in the
specification list in the descriptions manual of the
spindle motor.
Built-in spindle motors are applied.
For spindle HRV2, the rated current is derated as
follows:
oi SP37 85% ai SP45 79%, ai SP55 80%

oi SP15HV 94%, ai SP30HV 83%, ai SP45HV 72%
oi SP75HV 83%, ai SP100HV 91%
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Types (A and B) of ai SP models and sensors applicable to each type

Either of two o SP models, types A and B, is available for each
detector on the spindle to be used. The following lists combinations of

an al SP type, applicable sensors, and functions.

Configuration Configuration number Remarks
1 2 3 4 5 6 7 8 9
i SP TYPE A Ojl]oj]oOo|JOo]O]|O )
TYPE B Oj]oj]OoO|J]O0O|J]O|]O]O]|]O]|O
” oM 0 O|/o|O|O]|O
E aiMZ sensor o]
=S : .
@ | Sensor on the motor alBZ sensor (*8) o)
S (when a built-in motor is used)
g alCZ I sensor o See next
8 (when a built-in motor is used) page.
3 . .
= ol position coder O *3
§ External 1-rotation 0] *3
S Sensor on the spindle atBZ sensor 0 3
alCZ IS sensor o) See next
page.
o position coder S 0] *3
Rigid tapping 01|02 O | O | O [02| O 0]
Orleljt.atlon by a oslololo ololo
position coder
Orientation by the
&' | external one-rotation 0*2 *5
§_ signal
S Spindle Velocity synchronization 02|06 O | O] O |02 O | O] O *4
synchronization Phase synchronization 06/ O | O] 0|07 O | O0]O *4
Threading 06|, O | O | O O | 0|0
Cs-axis contour o6l o ololo
control

*1

*2

*3

*4
*5

*6

*7

*8

The spindle and motor must be interconnected directly or with a
timing belt or gear. No orientation is available to adjust the
tapping start position.

The spindle and motor must be interconnected with a timing belt
or gear.

The spindle and detector must be interconnected in one-to-one
connection mode.

Two motor amplifiers are required.

Note that the stop position moves by a backlash between the
spindle and motor because of the theory of operation.

The spindle and motor must be interconnected directly or with a
timing belt or gear in one-to-one connection mode.

Before specifying spindle synchronization, perform orientation to
detect the one-rotation signal (PC1DT=1).

The aiCZ analog output type is also applicable.
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Other functions

Submodule SW

Submodule SM

aiCZ sensors (I, IS)

TYPEA | TYPEB Remarks

Analog output of load meter and

0] O Connector JY1
speedometer
Analog override input 0] 0] Connector JY1
Excitation off monitor signal output 0 o] Connector JX4
Position coder signal output (O Connector JX4

Spindle EGB function
(Inter-SP communication function)

*]  The 0iCZ I sensor and aiCZ IS sensor are excluded.

O *1 Connector JX4

/\ CAUTION
The excitation off state signal output is not
supported by A0O6B-6111, -6112, -6121, and -6122.

By using aii SP TYPE A or ai SP TYPE B with a Submodule SW, the
spindle switch function for switching between two motors (main and
sub) with one spindle amplifier can be used. (*2)
For details of the sub module SW, see Chapter 10.

*2  The 0iCZ I sensor and aiCZ IS sensor are excluded.

By using ai SP TYPE B with the Submodule SM, the synchronous
built-in spindle motor Bi S series can be used.

/N\ CAUTION
For the latest aiSP series, use Submodule SM unit
version B or later.

e Applicable spindle amplifiers
Unit version B or later
200-V system: A06B-6141-H002, -H006, -HO11, -HO15, -H030,
-H037, -HO55#H580
400-V system: A06B-6151-H006, -HO11, -HO15, -H045, -HO75,
-H100#H580
Unit version C or later
200-V system: A06B-6141-H022, -H026, -H045#H580
400-V system: A06B-6151-H030#H580

e  The following functions cannot be used:
Spindle switch control, differential spindle speed control, and
position coder signal output

e  The following functions are not supported at present:
Synchronous spindle motor, spindle EGB, simple spindle EGB,
torque tandem control, dual check safety (motor sensor side),
disconnection detection disable signal
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2.4 WEIGHT

ai PS

Model Weight
ai PSg 3 2.6kg
ai PSg 5.5 4.3kg
ai PS55 4.9kg
ai PS 11, 15, 11HV, 18HV 6.3kg
ai PS 26, 30, 37, 30HV, 45HV 10.7kg
ai PS 55, 75HV, 100HV 22.0kg
ai SV

Model Weight
ai SV 4, 20, 10HV 2.2Kg
ai SV 40, 80, 160, 20L, 40L, 80L
ai SV 20HV, 40HV, 80HV, 10HVL, 20HVL,40HVL 3.9Kg
ai SV 4/4, 4/20, 20/20, 10/10HV 2.4Kg
ocl: SV 20/40, 40/40, 40/80, 80/80, 20/40L, 40/40L 4.6Kg
al SV 20/20HV
ai SV 160L, 80HVL
ai SV 80/160, 160/160, 40/80L, 80/80L
ai SV 20/40HV, 40/40HV, 40/80HYV, 5.5Kg
ai SV 80/80HV, 20/40HVL, 40/40HVL
ai SV 4/4/4, ai SV 20/20/20 2.6Kg
ai SV 20/20/40 3.8Kg
ai SV 360, 180HV 10.7Kg
ai SV 360HV 22.0Kg
DBM(A06B-6079-H401) 5.4Kg
DBM(A06B-6069-H300) 10.0Kg
oi SP

Model Weight
ai SP 2.2 4.9Kg
ai SP 5.5, 5.5HV 6.1Kg
ai SP 11, 15, 11HV, 15HV 6.3Kg
ai SP 22, 26, 30, 37,30HV, 45HV 10.7Kg
ai SP 45, 55, 75HV, 100HV 22.0Kg
AC reactor

Model Weight
A81L-0001-0083#3C 1.1kg
A81L-0001-0171 1.1kg
A81L-0001-0101#C 3.0kg
A81L-0001-0155 4.5kg
A81L-0001-0156 6.5kg
A81L-0001-0157 9.5kg
A81L-0001-0158 9.2kg
A81L-0001-0159 16.9kg
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Model Weight
A81L-0001-0160 20.0kg
A81L-0001-0163 8.0kg
A81L-0001-0164 14.0kg
A81L-0001-0165 26.0kg
A81L-0001-0167 8.2kg
A81L-0001-0170 4.2kg
Regenerative discharge unit

Model Weight
A06B-6089-H510 0.8kg
A06B-6089-H500 2kg
A06B-6089-H711 5kg
A06B-6089-H712 6kg
A06B-6089-H713 5kg
Transformer

Model Weight
A80L-0024-0006 27kg
A80L-0024-0003 36kg
A06B-6052-J001 61kg
A06B-6044-J006 115kg
A06B-6044-J007 165kg
A06B-6044-J010 260kg
A06B-6044-J015 375kg
Noise filter

Model Weight
A06B-6077-K155 3SUP-HL30-ER-6 : *1 5.2kg
A06B-6077-K156 3SUP-HL75-ER-6 : *1 12.0kg
A06B-6077-K157 3SUP-HL150-ER-6: *1 23.5kg
A06B-6077-K158 3SUP-HL200-ER-6: *1 24 .5kg
A06B-6110-K160 NF3050C-vVQ 1*2 2.9kg
A06B-6110-K161 NF3080C-vVQ 1 *2 3.6kg
A06B-6110-K162 NF3150C-vVQ 1*2 9.0kg
A06B-6110-K163 NF3200C-vVQ 1*2 16kg
A06B-6110-K164 NF3250C-vVQ 1*2 16kg

*1 manufacturer Okaya electric Inc.
*2 manufacturer Sosin electric Inc.
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ORDERING INFORMATION

Chapter 3, "ORDERING INFORMATION", consists of the following

sections:

3.1 SERVO AMPLIFIER......ottiiiiiiii ettt 46
311 200-V INPUL SEIIES ...veveieieieiieiieie s 46
3.1.11 O PS SBIIBS.....vviiciiii it 46

3.1.1.2 O PSR SEIIES ..ttt 46

3.1.1.3 O SV SEIIES oottt 47

3.1.14 OLL SP SEIIES ..ot 49

3.1.2  400-V INPUL SEIIES ...voveeeieieiciieie et 50
3.1.21 O PS SBIIBS....vviiiiiii e 50

3.1.2.2 O SV SEIIES oottt 51

3.1.2.3 0 SP SEIBS .eveiieicreeie et 53

I G T O ) {411 R 54
3.1.3.1 AC TEACION ..t 54

3.1.3.2 AC line filter....coccooviii e 56

3.1.3.3 Sub module SW......ocooviveiiii e 57

3.1.34 Sub module SM......ccocviviiie e 57

3.1.35 L070] 0] 0 1=To (0] £ PO 58

3.1.3.6 FUSES....ttieie e 64

3.1.3.7 Power transformer ........c.ccoeeevevveveviiecviee e, 65

3.1.3.8  Regenerative discharge unit .............c.cc.c...... 69

3.1.3.9 (O o] [T 70
3.1.3.10  Circuit breaker and magnetic contactor........ 71
3.1.3.11 Lightning surge protector..........cc.ccceevervennene. 74
3.1.3.12  NOISE fIilter i 75
3.1.3.13  Sensors for SErVO ....cceevevecveere i 75
3.1.3.14 Sensors for spindle ..........cccoovvvivevreieennnnnn, 76
3.1.3.15 Power line switch unit..........ccccovevevvevereennnne, 77
3.1.3.16  Battery for absolute Pulsecoder.................... 78
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3.1 SERVO AMPLIFIER

3.1.1 200-V Input Series

3.1.1.1 i PS series

Category | Ordering number Name Remarks
A06B-6140-H006 |ai PS 5.5

A06B-6140-H011 |oi PS 11

A06B-6140-H015 |ai PS 15

Standard A06B-6140-H026 |oi PS 26

A06B-6140-H030 |ai PS 30

A06B-6140-H037 |oi PS 37

A06B-6140-H055 |ai PS 55

NOTE
See Section 4.3, “HOW TO SELECT THE ai PS
series (POWER SUPPLY)” for details of how to
select the ai PS.

3.1.1.2 i PSgseries

Category | Ordering number Name Remarks
-6115- | PSk 3
Standard A06B-6115-H003 al‘ R
A06B-6115-H006 |al PSg 5.5
Category | Ordering number Name Remarks
A06B-6115-H003 |PSMR-3i
Standard -
A06B-6115-H006 |PSMR-5.5;
NOTE

See Section 4.4, “HOW TO SELECT THE ai PSg
series (POWER SUPPLY RESISTOR
DISCHARGE TYPE)"for details of how to select the
o PSR
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3.1.1.3

ai SV series

1-axis amplifier

Category | Ordering number Name Remarks
A06B-6117-H101 |ai SV 4 HRV2 and HRV3 supported
A06B-6117-H103 |ai SV 20 HRV2 and HRV3 supported
A06B-6117-H104 |ai SV 40 HRV2 and HRV3 supported
A06B-6117-H105 |ai SV 80 HRV2 and HRV3 supported

A06B-6117-H106 |ai SV 160 HRV2 and HRV3 supported

DBM required
A06B-6117-H109 |ai SV 360 HRV2, HRV3, and HRV4
supported

Standard

A06B-6117-H153 |ai SV 20L HRV4 supported

A06B-6117-H154 |ai SV 40L HRV4 supported

A06B-6117-H155 |ai SV 80L HRV4 supported

A06B-6117-H156 |oi SV 160L HRV4 supported

2-axis amplifier

Category |Ordering number Name Remarks

A06B-6117-H201 |ai SV 4/4 HRV2 and HRV3 supported

A06B-6117-H203 |ai SV 4/20 HRV2 and HRV3 supported

A06B-6117-H205 |ai SV 20/20 |HRV2 and HRV3 supported

A06B-6117-H206 |ai SV 20/40  |HRV2 and HRV3 supported

A06B-6117-H207 |ai SV 40/40 |HRV2 and HRV3 supported

A06B-6117-H208 |ai SV 40/80 |HRV2 and HRV3 supported

A06B-6117-H209 |ai SV 80/80 |HRV2 and HRV3 supported

Standard ;
A06B-6117-H210 |alz SV 80/160 |HRV2 and HRV3 supported

A06B-6117-H211 |ai SV 160/160 |[HRV2 and HRV3 supported

A06B-6117-H255 |ai SV 20/20L |HRV4 supported

A06B-6117-H256 |ai SV 20/40L |HRV4 supported

A06B-6117-H257 |ai SV 40/40L |HRV4 supported

A06B-6117-H258 |ai SV 40/80L |HRV4 supported

A06B-6117-H259 |ai SV 80/80L |HRV4 supported

3-axis amplifier

Category |Ordering number Name Remarks

A06B-6117-H301 |ai SV 4/4/4 HRV2 and HRV3 supported

Standard A06B-6117-H303 |ai SV 20/20/20|HRV2 and HRV3 supported

A06B-6117-H304 |ai SV 20/20/40|HRV2 and HRV3 supported

Dynamic brake module

Category |Ordering number Name Remarks

Standard A06B-6079-H401 |DBM al SV 360
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NOTE

1 See Section 4.1, “HOW TO SELECT THE aiSV
SERIES (SERVOAMPLIFIER)” for details of how
to select the aiSV.

2 For the ai SV 360, a dynamic brake module (DBM)
is required.
The dynamic brake module is used to immediately
stop the motor at emergency stop. Other ai SV
models contain a similar function.
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3.1.1.4

ai SP series

Ordering numbers depend on the detectors being used (function).

(1) TYPE A (1 spindle sensor input

Category Ordering number Name Remarks

A06B-6141-H002#H580 |ai SP 2.2

A06B-6141-H006#H580 |oi SP 5.5

A06B-6141-H011#H580 |ai SP 11

A06B-6141-H015#H580 |ai SP 15

A06B-6141-H022#H580 |ai SP 22

Standard ;
A06B-6141-H026#H580 |at SP 26

A06B-6141-H030#H580 |ai SP 30

A06B-6141-H037#H580 |ai SP 37

A06B-6141-H045#H580 |ai SP 45

A06B-6141-H055#H580 |ai SP 55

(2) TYPE B (2 spindle sensor inputs)

Category Ordering number Name Remarks

A06B-6142-H002#H580 | SP 2.2

A06B-6142-H006#H580 |oi SP 5.5

A06B-6142-H011#H580 |ai SP 11

A06B-6142-H015#H580 |ai SP 15

A06B-6142-H022#H580 |ai SP 22

Standard ;
A06B-6142-H026#H580 |al SP 26
A06B-6142-H030#H580 |oi SP 30
A06B-6142-H037#H550 |ai SP 37
A06B-6142-H045#H580 |ai SP 45
A06B-6142-H055#H580 |ai SP 55

NOTE

See Section 4.2, “HOW TO SELECT THE «iSP
SERIES (SPINDLE AMPLIFIER)” for details of how
to select the aiSP.
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3.1.2

400-V Input Series

3.1.2.1

ai PS series

Category | Ordering number Name Remarks
A06B-6150-H011 |ai PS 11HV
A06B-6150-H018 |ai PS 18HV

Standard A06B-6150-H030 ocl: PS 30HV

A06B-6150-H045 |a1 PS 45HV
A06B-6150-H075 |ai PS 75HV
A06B-6150-H100 |oi PS 100HV

NOTE

See Section 4.3, “HOW TO SELECT THE ai PS
series (POWER SUPPLY)” for details of how to
select the ai PS.
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3.1.2.2

ai SV series

1-axis amplifier

Category |Ordering number Name Remarks
A06B-6127-H102 |ai SV 10HV HRV2 and HRV3 supported
A06B-6127-H103 |ai SV 20HV HRV2 and HRV3 supported
A06B-6127-H104 |ai SV 40HV HRV2 and HRV3 supported
A06B-6127-H105 |ai SV 80HV HRV2 and HRV3 supported

DBM required
A06B-6127-H106 |oz SV 180HV HRV2, HRV3, and HRV4
Standard supported
DBM required
A06B-6127-H109 |az SV 360HV HRV2, HRV3, and HRV4
supported
A06B-6127-H152 |ai SV 10HVL HRV4 supported
A06B-6127-H153 |ai SV 20HVL HRV4 supported
A06B-6127-H154 |ai SV 40HVL HRV4 supported
A06B-6127-H155 |ai SV 80HVL HRV4 supported
2-axis amplifier

Category |Ordering number Name Remarks
A06B-6127-H202 |ai SV 10/10HV [HRV2 and HRV3 supported
A06B-6127-H205 |ai SV 20/20HV [HRV2 and HRV3 supported
A06B-6127-H206 |ai SV 20/40HV |HRV2 and HRV3 supported
A06B-6127-H207 |ai SV 40/40HV [HRV2 and HRV3 supported

Standard A06B-6127-H208 al: SV 40/80HV |HRV2 and HRV3 supported
A06B-6127-H209 |oz SV 80/80HV |HRV2 and HRV3 supported
A06B-6127-H252 |ai SV 10/10HVL [HRV4 supported
A06B-6127-H255 |ai SV 20/20HVL |HRV4 supported
A06B-6127-H256 |ai SV 20/40HVL |HRV4 supported
A06B-6127-H257 |ai SV 40/40HVL |HRV4 supported

Dynamic brake module

Category |Ordering number| Name Remarks

Standard A06B-6079-H401 |DBM m: SV 180HV, ai SV 360HV
A06B-6069-H300 |DBM al SV 360HV (Note 3)
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NOTE

1

See Section 4.1, “‘HOW TO SELECT THE aiSV
SERIES (SERVOAMPLIFIER)” for details of how
to select the aiSV.

For the ai SV 180HV and ai SV 360HV, a dynamic
brake module (DBM) is required.

The dynamic brake module is used to immediately
stop the motor at emergency stop. Other ai SV
models contain a similar function.
A06B-6069-H300 is used when the servo motor is
the ai ST000HV, 2000HV, or 3000HV.
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3.1.2.3 i SP series

Ordering numbers depend on the detectors being used (function).

(1) TYPE A (1 spindle sensor input

Category Ordering number Name Remarks
A06B-6151-H006#H580 |ai SP 5.5HV
A06B-6151-H011#H580 |ai SP 11HV
A06B-6151-H015#H580 |oi SP 15HV

Standard A06B-6151-H030#H580 | SP 30HV
A06B-6151-H045#H580 |oi SP 45HV
A06B-6151-HO75#H580 |ai SP 75HV
A06B-6151-H100#H580 |ai SP 100HV

(2) TYPE B (2 spindle sensor inputs)

Category Ordering number Name Remarks
A06B-6152-H006#H580 |ai SP 5.5HV
A06B-6152-H011#H580 |oi SP 11HV
A06B-6152-H015#H580 |oi SP 15HV

Standard A06B-6152-H030#H580 |ai SP 30HV
A06B-6152-H045#H580 |oi SP 45HV
A06B-6152-HO75#H580 |ai SP 75HV
A06B-6152-H100#H580 |ai SP 100HV

NOTE
See Section 4.2, “HOW TO SELECT THE aiSP
SERIES (SPINDLE AMPLIFIER)” for details of how
to select the aiSP.
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3.1.3

Others

3.1.3.1

AC reactor

Category Ordering number Applicable models Remarks
A81L-0001-0155 ail PS5.5, 11 (Note)
A81L-0001-0156 ai PS 15
A81L-0001-0157 ai PS 26
A81L-0001-0158 ai PS 30
A81L-0001-0159 ai PS 37

Standard A81L-0001-0160 ai PS 55

A81L-0001-0163

ai PS 11HV, 18HV

(Note)

A81L-0001-0164

ai PS 30HV, 45HV

A81L-0001-0165

ai PS 75HV, 100HV

A81L-0001-0167

ai PS 11HV

(Note)

A81L-0001-0170

al PS 5.5

(Note)

For the outside dimensions, see Subsection 8.1.2, "AC Reactor Unit".
For the tightening torque, see Subsection 9.3.1.1, "Details of cable K1

(Common power supply line)".

NOTE

When an aiSV or aiSP unit with a small capacity
is connected to the aiPS, the AC reactor unit

A81L-0001-0170 (200-V input) or
A81L-0001-0167 (400-V input) must be used. For
details, see the next page.
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AC reactor used when an ai SV or ai SP with a small capacity is connected to the ai
PS

200-V input series
When only as many ai SV or ai SP units as indicated in the tables

below are connected to a power regeneration type ol PS unit, AC
reactor unit A81L-0001-0170 must be used.

/A\CAUTION

1 When using the normal AC reactor, depending on
the power state (when the power impedance is low
or the voltage is out of balance), power
regeneration is maintained and input current
becomes too large, possibly damaging the
amplifier.

2 This problem does not occur in the resistance
regeneration type ol PSg.

ai SV
Name Number Of. Ordering number (*1)
connected units
al SV 4 1 A06B-6117-H101
al SV 4 2 A06B-6117-H101
al SV 20 1 A06B-6117-H103
al SV 20 2 A06B-6117-H103
ai SV 20L 1 A06B-6117-H153
ai SV 20L 2 A06B-6117-H153
al SV 4/4 1 A06B-6117-H201
al SV 4/20 1 A06B-6117-H203
al SV 20/20 1 A06B-6117-H205
ai SV 20/20L 1 A06B-6117-H255
aoi SP
Name Number Of. Ordering number (*2)
connected units
«i SP 2.2 1 A06B-6141-HO02#H580
A06B-6142-H002#H580

*1 The same restriction applies to the old specification
A06B-6114-HxxX.

*2 The same restriction applies to the old specifications
A06B-6111-Hxxx and A06B-6112-Hxxx.
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400-V input series
When only as many ai SV or ai SP units as indicated in the tables

below are connected to a power regeneration type ol PS unit, AC
reactor unit A81L-0001-0167 must be used.

/A CAUTION
When using the normal AC reactor, depending on
the power state (when the power impedance is low
or the voltage is out of balance), power
regeneration is maintained and input current
becomes too large, possibly damaging the
amplifier.
ai SV
Name Number of Ordering number (*1)
connected units
i SV 10HV 1 A06B-6127-H102
ol SV 20HV 1 A06B-6127-H103
ol SV 10HVL 1 A06B-6127-H152
ol SV 20HVL 1 A06B-6127-H153
i SV 10/10HV 1 A06B-6127-H202
ol SV 20/20HV 1 A06B-6127-H205
of SV 10/10HVL 1 A06B-6127-H252
ol SV 20/20HVL 1 A06B-6127-H255

*1 The

same

A06B-6124-HxxX.

restriction applies to

the old

specification

3.1.3.2 ACllinefilter
Category Ordering number Applicable models Remarks
A81L-0001-0083#3C |ai PSg 3
Standard ;
A81L-0001-0101#C al PSg5.5

For the dimensions of the AC line filters, see Section 8.1.3, “AC Line

Filter”.

As a compatible product
A81L-0001-0171 can be used.
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3.1.3.3 Sub module SW
Category |Ordering number | Applicable models Remarks
AO6B-6111-H401 al SP TYPE A, Main unlt.
TYPE B 60-mm width

A06B-6111-K808 ai SP 90mm,150mm Connection cable

Optional TYPEA
AOBB-6111-K809 az SP 90mm,150mm |One cable needs to

TYPEB be prepared for

A06B-6111-K810 |ai SP 60mm, TYPE A |each sub module
A06B-6111-K811 |ai SP 60mm, TYPE B [SW-

A sub module SW can be used with the ai SP to support the spindle

switch function.

(@) A cable for connecting the sub module SW and the ai SP needs

to be prepared.
(b) See Section 10.3, and prepare a metal fitting for mounting the
sub module SW.
3.1.3.4 Sub module SM
Category Ordering number Applicable models Remarks
al SP 5.5HV~45HV
A06B-6111-H403
. TYPEB

Optional | SP 75HV~100HV

A06B-6111-H404 o -
TYPE B

A sub module SM is used with the ai SP TYPE B to drive a
synchronous spindle motor.
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3.1.3.5 Connectors
The ordering drawing number of the connectors required for
connection of input/output signals of each amplifier, and the
configuration of each connector, are shown below.
The "Use" column of the table indicates connection symbol K*, which
is described in Section 9.3, "CABLE CONNECTION DETAILS."
For the connector dimensions, see Appendix C.
(1) Usable with each amplifier:
Connectors for the ai PS interface (between CXA2A and
CXA2B)
Category |Ordering number Quantity Use Connection tool
Housing: 1 pcs. K69 Contact crimping tool
Standard AD6B-6110-K210 | oct: 8 pcs. (Note 1) A06B-6110-K220#D2M
Housing: 1 pcs. Contact crimping tool
A06B-6110-K211 ContaC?: 2 pf)cs. (Note 2) AOGB-GllO-szz%#DZM
NOTE
1 See Subsection 9.3.1.4 as for the detailed
connection of K69.
2 See Subsection 9.3.2.10 as for the connection of
battery.
(2) Usable with each amplifier:
Power line connectors for motors and power supplies
Category |Ordering number Quantity Use Connection tool
A06B-6110-K200 |Housing: 1 pcs. (XX key) K1 K10. K21 Contact crimping tool
#XXSS Contact: 4 pcs. (SS size) ' ' A06B-6110-K220#D5SS
A06B-6110-K200 |Housing: 1 pcs. (XX key) K1 K10. K21 Contact crimping tool
#XXS Contact: 4 pcs. (S size) ' ' A06B-6110-K220#D5S
A06B-6110-K200 |Housing: 1 pcs. (XX key) K1 K10. K21 Contact crimping tool
#XXM Contact: 4 pcs. (M size) ' ' A06B-6110-K220#D5M
A06B-6110-K200 |Housing: 1 pcs. (XX key) K1 K10. K21 Contact crimping tool
#XXL Contact: 4 pcs. (L size) ' ' A06B-6110-K220#D5L
A06B-6110-K201 |Housing: 1 pcs. (XY key) K1 K10. K21 Contact crimping tool
#XYSS Contact: 4 pcs. (SS size) ' ' A06B-6110-K220#D5SS
A06B-6110-K201 |Housing: 1 pcs. (XY key) K1 K10. K21 Contact crimping tool
Standard #XYS Contact: 4 pcs. (S size) ' ' A06B-6110-K220#D5S
A06B-6110-K201 |Housing: 1 pcs. (XY key) K1 K10. K21 Contact crimping tool
#XYM Contact: 4 pcs. (M size) ' ' A06B-6110-K220#D5M
A06B-6110-K201 |Housing: 1 pcs. (XY key) K1 K10. K21 Contact crimping tool
#XYL Contact: 4 pcs. (L size) ' ' A06B-6110-K220#D5L
A06B-6110-K202 |Housing: 1 pcs. (YY key) K1 K10. K21 Contact crimping tool
#YYSS Contact: 4 pcs. (SS size) ' ' A06B-6110-K220#D5SS
A06B-6110-K202 |Housing: 1 pcs. (YY key) K1 K10. K21 Contact crimping tool
#YYS Contact: 4 pcs. (S size) ' ' A06B-6110-K220#D5S
A06B-6110-K202 |Housing: 1 pcs. (YY key) K1 K10. K21 Contact crimping tool
#YYM Contact: 4 pcs. (M size) ' ' A06B-6110-K220#D5M
A06B-6110-K202 |Housing: 1 pcs. (YY key) K1 K10. K21 Contact crimping tool
#YYL Contact: 4 pcs. (L size) ' ' A06B-6110-K220#D5L
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©)

For ai PS

Category

Ordering number

Quantity

Use

Connection tool

Standard

A06B-6071-K203

Housing: 1 pcs./module
Contact: 7 pcs.

K3, K6, K7

Contact crimping tool
A06B-6110-K220#D3L

Standard

A06B-6130-K201

Housing: 1 pcs.
Contact: 6 pcs.

K100

Contact crimping tool
A06B-6110-K220#D2M

(4)

For aii SV

Category

Ordering number

Quantity

Use

Connection tool

Standard

A06B-6078-K225

Case: 1 pcs.
Connector: 1 pcs.
Solder type

K22

A06B-6073-K216

Case: 2 pcs.
Connector: 4 pcs.

K24,K25

Contact crimping tool
A06B-6110-K220#D3L

Q)

For ai SP

Category

Ordering number

Quantity

Use

Use

Standard

A06B-6078-K222

Case: 1 pcs.
Connector: 1 pcs.
Solder type

K14, K17, K71

A06B-6078-K223

Case: 1 pcs.
Connector: 1 pcs.
Crimp type

K12

Purchase a connector for
F130-20S from Hirose
Electric.

A06B-6078-K224

Case: 1 pcs.
Connector: 1 pcs.
Solder type

K33

A06B-6078-K225

Case: 1 pcs.
Connector: 1 pcs.
Crimp type

K16

NOTE
1 Some connectors are attached to a cable by

crimping or soldering. Be careful when placing an

order.

When attaching a connector of crimp type, use a

dedicated tool prepared by each manufacturer. For
the specifications of the tools, see the description
of "Connection tools" below.
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Connection tools

Connector connection tools are indicated below with their ordering
numbers for purchase from FANUC. The connection tools can also be

directly purchased from each manufacturer.

(@ Connectors manufactured by Tyco Electronics AMP
D-2100 series (for ai PS interface)

Category Ordering number Manufacturer Use
part number
Optional  |A06B-6110-K220#D2M  |91595-1 Msize =
Contact crimping tool
Optional AQ06B-6110-K220#D2R 1276716-1 Contact extractor
D-3000 series (for ai PS)
Category Ordering number Manufacturer Use
part number
. L size
Optional A06B-6110-K220#D3L 91558-1 N
Contact crimping tool
Optional A06B-6110-K220#D3R 234168-1 Contact extractor
D-5000 series (for power line)
. Manuf
Category Ordering number anufacturer Use
part number
Optional  |A06B-6110-K220#D5SS  |91596-1 SSsize
Contact crimping tool
. S size
Optional A06B-6110-K220#D5S 234170-1 N
Contact crimping tool
. M size
Optional A06B-6110-K220#D5M 234171-1 N
Contact crimping tool
. L size
Optional A06B-6110-K220#D5L 1366044-1 N
Contact crimping tool
Optional A06B-6110-K220#D5R 409158-1 Contact extractor

(b) Half-pitch 20-pin press-mount connector of Hirose Electric

(F130-20S)

Name

Manufacturer part number

Jig for neat cabling

FI30-20CAT1

Jig for press-mounting

HHP-502, FI30-20GP

(c) Half-pitch 20-pin press-mount connector of Honda Tsushin

Kogyo (PCR-E20FA)

Name

Manufacturer part number

Jig for neat cabling

JGPS-015-1/1-20, JGPS-014

Jig for press-mounting

MFC-K1, PCS-K1
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Connector configuration
- Configuration of AO6B-6110-K210

Connector name | Manufacturer Part number Quantity Use Dimensions
CXA2A AMP Japan, Ltd. 1-1318119-4 (housing) 1 For ai PS C(d)
CXA2B 131807-1 (contact) 8 -
- Configuration of AO6B-6110-K211
Connector name | Manufacturer Part number Quantity Use Dimensions
CXA2A AMP Japan, Ltd. 1-1318119-4 (housing) 1 For connection to separate C(d)
CXA2B 131807-1 (contact) 2 battery -
- Configuration of AO6B-6093-K303 (Connector with lock mechanism)
Connector name | Manufacturer Part number Quantity Use Dimensions
Japan Aviation | IL-L2S—S3L-B (N) 1 . c(d)
CX5X Electionics For connection to separate
-C2-1- batter -
Industry, Ltd. IL-C2-1-00001 2 y
- Configuration of AO6B-6110-K200#XXSS
Connector name | Manufacturer Part number Quantity Use Dimensions
Cz2 AMP Japan, Ltd. 1-917807-2 (housing) 1 .For.L-aX|s motor povzver -
Cz2L 1318986-6 (contact) 4 Wire diameter: 0.75 mm® max. -
- Configuration of AO6B-6110-K200#XXS
Connector name | Manufacturer Part number Quantity Use Dimensions
Cz2 AMP Japan, Ltd. 1-917807-2 (housing) 1 .For I._-aX|s motor povzver -
CZ2L 316040-6 (contact) 4 Wire diameter: 2.0mm® max -
- Configuration of AO6B-6110-K200#XXM
Connector name | Manufacturer Part number Quantity Use Dimensions
cz1,Ccz2 1-917807-2 (housing) 1 For input power supply and -
AMP Japan, Ltd. L-axis motor power
CZ2L 316041-6 (contact) 4 Wire diameter: 5.5mm? max -
- Configuration of AO6B-6110-K200#XXL
Connector name | Manufacturer Part number Quantity Use Dimensions
Cz2 AMP Japan, Ltd. 1-917807-2 (housing) 1 .For |._-aXIS motor p0\12ver -
Cz2L 1318697-6 (contact) 4 Wire diameter: 8.0mm® max -
- Configuration of AO6B-6110-K201#XYSS
Connector name | Manufacturer Part number Quantity Use Dimensions
3-917807-2 (housing) 1 For M-axis motor power -
Ccz2M AMP Japan, Ltd. ire di . 0. 2
p 1318986-6 (contact) 4 Wire diameter: 0.75 mm i
max
- Configuration of AO6B-6110-K201#XYS
Connector name | Manufacturer Part number Quantity Use Dimensions
CZ2M AMP Japan, Ltd. 3-917807-2 (housing) 1 For M-aX|s motor pO\Z{ver -
316040-6 (contact) 4 Wire diameter: 2.0mm*” max -
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- Configuration of AO6B-6110-K201#XYM

Connector name | Manufacturer Part number Quantity Use Dimensions
CZ2M AMP Japan, Ltd. 3-917807-2 (housing) 1 For M-aX|s motor p0\2/ver -
316041-6 (contact) 4 Wire diameter: 5.5mm® max -
- Configuration of AO6B-6110-K201#XYL
Connector name | Manufacturer Part number Quantity Use Dimensions
CZ2M AMP Japan, Ltd. 3-917807-2 (housing) 1 For M-aX|s motor p0\2/ver -
1318697-6 (contact) 4 Wire diameter: 8.0mm® max -
Configuration of AO6B-6110-K202#YYSS
Connector name | Manufacturer Part number Quantity Use Dimensions
CZ2N AMP Japan, Ltd. 2-917807-2 (housing) 1 .For N-aX|s motor pov;/er -
1318986-6 (contact) 4 Wire diameter: 0.75 mm® max -
- Configuration of AO6B-6110-K202#YYS
Connector name | Manufacturer Part number Quantity Use Dimensions
2-917807-2 (housing) 1 For N-axis motor power -
CZ2N AMP Japan, Ltd PSR regenerative resistor
, Ltd. iv i
Cz3 N )
316040-6 (contact) 4 Wire diameter: 2.0mm? max
- Configuration of AO6B-6110-K202#YYM
Connector name | Manufacturer Part number Quantity Use Dimensions
CZ2N AMP Japan, Ltd. 2-917807-2 (housing) 1 !:or N-aX|s motor pogver -
316041-6 (contact) 4 Wire diameter: 5.5mm® max -
- Configuration of AO6B-6110-K202#YYL
Connector name | Manufacturer Part number Quantity Use Dimensions
CZ2N AMP Japan, Ltd. 2-917807-2 (housing) 1 For N-aX|s motor pogver -
1318697-6 (contact) 4 Wire diameter: 8.0mm® max -
- Configuration of AO6B-6071-K203
Connector name | Manufacturer Part number Quantity Use Dimensions
CX1A AMP Japan, Ltd. 1-178128-3 (housing) 1 For control, smgle-phase C(a)
1-175218-2 (contact) 3 200VAC input C(c)
1-178128-3 (housing) 1 . C(a)
CX4 AMP Japan, Ltd. For emergency stop signal
P 1-175218-2 (contact) 2 gency stop sig C(c)
2-178128-3 (housing) 1 For ON/OFF control for C(b)
CX3 AMP J , Ltd.
apan 1-175218-2 (contact) 2 external MCC C(c)
- Configuration of AO6B-6130-K201
Connector name | Manufacturer Part number Quantity Use Dimensions
CX37 AMP Japan, Ltd. 1-1318119-3 (housing) 1 For power failure detection -
1318107-1 (contact) 6 output -
- Configuration of AO6B-6078-K225 (solder type, side cable type)
Connector name | Manufacturer Part number Quantity Use Dimensions
IEx Hirose Electric | FI40B-2015S (connector) 1 For pulse coder C(9)
Co., Ltd. FI-20-CVS?2 (case) 1 C(h)
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- Configuration of AO6B-6073-K216

Connector name | Manufacturer Part number Quantity Use Dimensions
CX8 AMP Japan, Ltd. 2-178128-3 (housing) L For DB interlock signals ()
1-175218-2 (contact) 2 C(c)
CX9 AMP Japan, Ltd. 1-1781283 (housing) 1 For DB driving coil ()
1-175218-2 (contact) 2 C(c)
- Configuration of AO6B-6078-K222 (solder type, side cable type)
Connector name | Manufacturer Part number Quantity Use Dimensions
JY1l
VA2 Hirose Electric FI40B-20S (connector) 1 C()
See below.
JYA3 Co., Ltd. FI-20-CVS5 1 C(
VA4 -20- (case) 0]

- Configuration

Use ai M sensor, ai MZ sensor, ai BZ sensor, external one-rotation
signal, speedometer, or analog override

of A0O6B-6078-K223 (crimp type, side cable type)

Connector name | Manufacturer Part number Quantity Use Dimensions
JATA Hirose Electric FI130-20S (connector) 1 C(e)
See below.
JATB Co., Ltd. FI-20-CVS2 (case) 1 C(h)

- Configuration

Use JA7A and JA7B

SPC

of A0O6B-6078-K224 (solder type, side cable type)

: For communication between CNC and SP or

Connector name | Manufacturer Part number Quantity Use Dimensions
JATA Hirose Electric F140B-20S (connector) 1 C(f)
See below.
JA7B Co., Ltd. FI-20-CVS2 (case) 1 C(h)

Use JY7B and JY7B : For communication between CNC and SP or
SPC
- Configuration of AO6B-6078-K225 (solder type, side cable type)
Connector name | Manufacturer Part number Quantity Use Dimensions
JYA3 Hirose Electric |FI40B-2015S (connector) 1 S C(9)
ee below. >
JYA4 Co., Ltd. FI-2015-CVS (case) 1 C()

Use JYAS3: For o position coder
JYAA4: For oi position coder S

-063-



3.O0RDERING INFORMATION B-65282EN/06

3.1.3.6 Fuses

The ordering numbers of fuses used with each amplifier (ai PS, ai SV,
o SP) are indicated below.

(1) For control power supply for ai PS

Category | Ordering number Remarks

Manufacturer: DAITO TSUSHIN KOGYO
Ltd.

Optional A06B-6077-K250 |Manufacturer part number : DM20, DM50
Specification : 2A/250V, 5A/250V

Use : For short-circuit protection of 200VAC

(2) For control power supply for ai PSg

Category | Ordering number Remarks

Manufacturer: DAITO TSUSHIN KOGYO
Ltd.

Optional A06B-6081-K250 |Manufacturer part number : DM50
Specification : 5A/250V

Use : For short-circuit protection of 200VAC

(3) For control power supply for ai SV and ai SP

Category | Ordering number Remarks

Manufacturer: DAITO TSUSHIN KOGYO
Ltd.

Manufacturer part number : LM32C
Specification : 3.2A/48V

Use : For short-circuit protection of 24-VDC
control power supply

Optional A06B-6073-K250

NOTE

1 When a fuse blows, the control circuit may often be
faulty. In such a case, replacing the fuse does not
correct the trouble. Replace the amplifier.

2 A fuse is installed on the control board of an
amplifier, but is not directly accessible for
replacement from the outside. When replacing a
fuse, extract the control board.
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3.1.3.7 Power transformer

When an aui PS series of the 200V input series is used in an area where
the input voltage is not within the range of 200 to 240VAC, a power
transformer is required. = The ordering drawing numbers and
specifications of power transformers manufactured by FANUC are
listed below. When other than a FANUC power transformers is to be
prepared by the user, it must satisfy the transformer specifications
indicated Section 2.1.

Ordering drawing numbers of power transformers manufactured by FANUC

Category |Ordering number Name Remarks

A80L-0024-0006 |ai PSg 3 (at 2kw output)
A80L-0024-0003 |ai PSg 3 (at 3kw output)

ai PSg 5.5 (at 5.5kw output)
A06B-6052-J001 Wi PS 55

Optional  |AO6B-6044-J006 az: PSk 5..5 (at 7.5kw output) |primary

at PS 11 380/415/460VAC
A06B-6044-J007 |ai PS 15 Secondary
A06B-6044-J010 |ai PS 26, 30 200VAC

al PS 37
AD6B-6044-J015 | i pss5 (at 45kw output)
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Specifications of power transformers manufactured by FANUC

Power transformer for ai PS
Model ai PS 37
ai PS5.5 af PS 11 ai PS 15 af PS 26, 30 ai PS 55
Item (at 45kw output)

Ordering drawing |\ \s5 60523001 | A0BB-6044-J006 | AOBB-6044-J007 | AOGB-6044-J010 | AOBB-6044-J015

number
FAer]JuCr:nirearwmg A80L-0001-0496 | A80L-0001-0313 | A80L-0001-0314 | A80L-0001-0352 | A80L-0001-0452
Rated capacity 10kVA 20kVA 30kVA 45kVA 64kVA

380/415/460VAC
230VAC (The secondary is used as an autotransformer.)
+109% -15%, 50/60+1Hz, 3¢
15A (at 380V) 30A (at 380V) 46A (at 380V) 68A (at 380V) 97A (at 380V)

Rated primary
voltage

Rated primary current] 14A (at 415V) 28A (at 415V) 42A (at 415V) 63A (at 415V) 89A (at 415V)

13A (at 460V) 25A (at 460V) 38A (at 460V) 56A (at 460V) 80A (at 460V)

Rated secondary

200/220/230VAC
voltage
Rated primary current 29A | 58A | 87A | 130A | 185A
Voltage regulation at 5%
the secondary
Voltage deviation at 13%
the secondary
Connection Y-Y connection
Insulation Class H (maximum allowable temperature : 180°C)
Ambient temperature 0 to 45°C
AIIowabIe_ 135deg
temperature rise
Relative humidity Max. 95%RH
Type Dry type, natural air cooling type
Dielectric withstand .
2000VAC, for 1 minute
voltage
Weight Max. 61kg Max. 115kg Max. 165kg Max. 260kg Max. 375kg
Outline drawing Fig.8.1.4(a) Fig.8.1.4(b) Fig.8.1.4(c) Fig.8.1.4(d) Fig.8.1.4(e)
460V 230V R4
o b SHIELD —————°

§
R? o—4ldY §

s
Rl o280V

'
1
:
}
: SEC.
. . .
Connection diagram TL ;\’/ |
1
T3 e

Sl o
S2
§3 o

. (Primary) (Secondary)
G o—o

¢——0 200V
u

o (Neutral
point)
\i

o

5‘/
T4
°o G
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Power transformer for ai PSg

Rated primary
voltage

Model oi PSg 3 ai PSg 3 i PSg 5.5 i PSg 5.5
Item (at 2kw output) (at 3kw output) (at 5.5kw output) (at 7.5kw output)
Orde;';‘is;?w'”g A80L-0024-0006 A80L-0026-0003 A06B-6052-J001 A06B-6044-J006
FAerlJucmizw'”g A80L-0024-0006 A80L-0026-0003 A80L-0001-0496 A80L-0001-0313
Rated capacity 3.5kVA 5kVA 10kVA 20kVA
380/415/460VAC

200/220/230/240VAC , A connection
380/415/460/480/550VAC , Y connection
+15%, 50/60Hz+2Hz, 3¢

230VAC(The secondary is used as an
autotransformer.)
+10% -15%, 50/60+1Hz, 3¢

Rated primary current

15A (at 380V) 30A (at 380V)

5.3A (at 380V) 7.6A (at 380V)

14A (at 415V) 28A (at 415V)

13A (at 460V) 25A (at 460V)

Rated secondary

210VAC 200VAC
voltage
Rated primary current 9.6A 13.7A 29A | 58A
Voltage regulation at 206 50
the secondary
Voltage deviation at +3%
the secondary
Connection A-A connection or Y-A connection Y-Y connection
. Class B Class H
Insulation . .
(maximum allowable temperature: 130°C) (maximum allowable temperature: 180°C)
Ambient temperature -20 to 55°C 0 to 45°C
All bl
owab'e 135deg
temperature rise
B tact
Thermostat contac None

(operating temperature: 135°C)

Relative humidity

Max. 95%RH

Type Dry type, natural air cooling type
Dielectric withstand . .
2300VAC, for 1 minute 2000VAC, for 1 minute
voltage
Weight Max. 27kg Max. 36kg Max. 61kg Max. 115kg
Outline drawing Fig.8.1.5(e) Fig.8.1.5(e) Fig.8.1.5(a) Fig.8.1.5(b)
1 3ng
R B 460V 230V Ré
;h—ﬁ i R o—— SHIELD :
b em— k2 a0y $ , 200V
s ov ) Rl o—22¥% 4 1 u
50 330Y ’ | ' (Neutral point)
e .. T PRI, ' sHC. 9
. . ‘§°—_,___EI'- % Lou T :

Connection diagram i;w_ow 20744 ,L ! ’
1
150?5—03"—1' 13 4 < S4
et [0 T o —
;3 Y\ 722} i ii ™2 S2 I
21 oy ras v i 39 52 s3 O . T4
e ov (L ToHz (Primary) (Secondary)
24 ov. H G oo o G
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Connecting a power transformer
Power transformers must be set according to the supply voltage used.

(@ Connection points of power transformers for i PS 5.5, aii PS 11,
ai PS 15, ai PS 26, ai PS 30, and ai PS 37

Supply voltage | Connection points at the primary Remarks
380 VAC R-R1,S-S1, T-T1(380-V tap)
400 VAC R-R1,S-S1, T-T1(380-V tap)
415 VAC R-R2,S-S2, T-T2(415-V tap)
440 VAC R-R2,S-S2, T-T2(415-V tap)
460 VAC R-R3,S-S3, T-T3(460-V tap)
480 VAC R-R3,S-S3, T-T3(460-V tap)

Voltage regulation (approximately 10V) when the load

varies (0% to 100%) with the 380-VAC tap set
o With the 415-VAC tap set With the 460-VAC tap set
260} o
- 7 - - T
| AC230V
Secondary 540l |4 o
output ‘ -15%
voltage (V) 220—-*‘-—"“-———““%'% > 770 2 IS
[Ac200V |
KK B
ot P || Lo
160}
> > > > > >
(] O 0] O [=} O
201~ g g3 339 ¢
g g9 9 9 <
T 4 | | Il |
30 360 400 440 480 520 560
AC input voltage (V)

1 When installing a transformer in a cabinet, be
careful to ensure that the transformer does not
thermally affect other equipment. For example,
separate the transformer from the other equipment.

2 When installing a transformer outside the cabinet,
make sure that the transformer is not directly
exposed to cutting chips or coolant.

3 If there is a possibility of the transformer falling,
secure the transformer with bolts or similar.
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3.1.3.8 Regenerative discharge unit

Whenever a ai PSg (resistance regeneration type Common Power
Supply) is used, a regenerative discharge unit must be specified. For

how to select the regenerative discharge unit, see Subsection 4.4.4.

A06B-6089-H712

Category Name Ordering number Remarks
ai PSg 3 |A06B-6089-H510 [16RQ/100W (at natural cooling)
A06B-6089-H500 |16%2/200W (at natural cooling)
ai PSg 3,5.5 16 Q/800W (forced cooling fan
A06B-6089-H713 is included
Standard motor is included) :
8Q/800W (forced cooling fan
ADBB-6089-H7L | tor is included)
ai PSg 5.5

8Q/1200W (forced cooling fan
motor is included)

See Subsection 8.1.5, "Selecting a Regenerative Discharge Unit" for

details of selection.
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3.1.3.9 Cables

DC link short bar

Category | Ordering number |Applicable terminal-to-terminal distance
A06B-6078-K801  |90mm (86mm - 94mm)

A06B-6078-K803  |64mm (60mm - 68mm)

Optional A06B-6078-K840  |154mm (150mm - 158mm)

A06B-6078-K841  |300mm (298mm - 302mm)

A06B-6078-K842  |150mm (146mm - 154mm)
See 9.3.1.2 for details.

A06B-6078-K842 is used to connect between a 150-mm wide
amplifier (left) and a 300-mm wide amplifier (right).

Cables for connection of amplifiers

Category | Ordering number ICelstg)Itc; Applicable amplifier width
A06B-6110-K801 [200mm 150mm width amplifier
Optional A06B-6110-K802 [150mm 90mm width amplifier
A06B-6110-K803 [100mm 60mm width amplifier
A06B-6110-K804 |400mm 300mm width amplifier
NOTE

1 The above table lists the cable for each interface
between amplifiers.
For connection of CXA2A and CXA2B

2 The connection cable for the battery of the absolute
pulse coder is not included in the cables shown
above. For details, see Subsection 9.3.1.10.

Cables for connection of detectors

Category |Ordering number Use Remarks

For
A06B-6078-K811 |aiM sensor, |Cable length : 7m
aiMZ sensor

Optional :
P A06B-6078-K814 . Cable length : 7m
For ai Connector figure : Straight

Positioncoder |Cable length : 7m

A06B-6078-K815 Connector figure : Elbow

Cables for FSSB interface

. Cable Applicable amplifier
Category Ordering number length width
Optional AB66L-6001-0023#L150R0 15cm  |For between ai SV and
P A66L-6001-0023#L300R0 | 30cm |ai SV
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3.1.3.10 Circuit breaker and magnetic contactor

The circuit breaker and magnetic contactor capacities are determined
by the Common Power Supply specifications. The ordering drawing
numbers and specifications of the circuit breakers and magnetic
contactors are shown below.

When this equipment is to be prepared by the user, it must satisfy the
circuit breaker and magnetic contactor specifications indicated below.

Circuit breaker and magnetic contactor specifications
For ai PS and ai PSg

2

3

PS name Circuit breaker 1 Circuit Magnetic Remarks
breaker 2 contactor
al PSg 3 20A 20A
i PSg 5.5 30A 30A Note 4)
50A 50A Note 5)
ai PS 5.5 30A to 50A 30A
ai PS 11 55A to 75A 55A
ai PS 15 70A to 100A oA 70A
ai PS 26 120A to 150A 120A
ai PS 30 140A to 200A 140A
ai PS 37 175A to to 225A 175A
al PS 55 250A 250A
NOTE
1 For the installation positions of the circuit breakers

and magnetic contactor, see Section 1.2.

Set the rated voltage of circuit breakers 1 and 2
according to the power supply voltage.

The current and voltage of the operation coil of the
magnetic contactor must be within the rating of the
internal contact [CX3 (MCC)] of the ai PS.

For details, see Subsection 9.3.1.5.

When the ai PSg 5.5 is used at a rated output
capacity of 5.5 kW

When the ai PSg 5.5 is used at a rated output
capacity of 7.5 kW

When the circuit breaker trips, the contact of the
magnetic contactor may be melted. Therefore,
before turning on the circuit breaker again, check to
make sure that the contact of the magnetic
contactor is not melted.
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For 400-V input series of ai PS

PS name Circuit Circuit Circuit Magnetic Remarks
breaker 1 | breaker 2 | breaker 3 | contactor

ol PS 11HV 30A 30A
ai PS 18HV 45A 45A

| PS 30HV
(xl. 75A 3A 3A 75A
al PS 45HV 125A 125A
ol PS 75HV 200A 200A
ai PS 100HV 250A 250A

NOTE

1 For the installation positions of the circuit breakers
and magnetic contactor, see Section 1.2.
2 Set the rated voltage of circuit breakers 1 and 2
according to the power supply voltage.
3 The current and voltage of the operation colil of the
magnetic contactor must be within the rating of the
internal contact [CX3 (MCC)] of the ai PS.
For details, see Subsection 9.3.1.5.
4 When the circuit breaker trips, the contact of the
magnetic contactor may be melted. Therefore,
before turning on the circuit breaker again, check to
make sure that the contact of the magnetic

contactor is not melted.
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Ordering drawing numbers of circuit breakers

. Outline Circuit breaker Circuit breaker cover
Category Model Ordering number . e e
drawing specification specification
ai PSg 3
" A06B-6077-K101  |8.1.7(a) |Fuiji Electric EA53C/30  |Fuiji Electric BZ6TBH10C3
al PS 11HV
ai PSg 5.5
ai PS5.5 A06B-6077-K102 8.1.7(b) |Fuji Electric EA103C/50 |Fuji Electric BZ6TBH10C3
ai PS 18HV
ai PS 11 A06B-6077-K103 8.1.7(c) |Fuji Electric EA103C/60 |Fuji Electric BZ6TBH10C3
Optional ai PS 15, 30HV A06B-6077-K104  |8.1.7(d) |Fuji Electric EA103C/75 |Fuji Electric BZ6TBH10C3
ai PS 45HV A06B-6077-K108 8.1.7(e) |Fuji Electric EA203B/125 |Fuji Electric BZ-TB40B
ai PS 26, 30 A06B-6077-K105 8.1.7(f) |Fuji Electric EA203B/150 |Fuiji Electric BZ-TB40B
ai PS 37 A06B-6077-K110  |8.1.7(g) |Fuiji Electric EA203B/175 |Fuji Electric BZ-TB40B
ai PS 75HV A06B-6077-K109 8.1.7(h) |Fuji Electric EA203B/200 |Fuji Electric BZ-TB40B
ai PS 55, 100HV  |A06B-6077-K111 8.1.7(i) Fuji Electric EA403B/250 |Fuji Electric BZ-TB60B
For control power |A06B-6077-K106 8.1.7(j) |Fuji Electric EA33AC/5 |Fuji Electric BZ6TBH10C3
Ordering drawing numbers of magnetic contactors
. i Magnetic contactor Magnetic contactor
Category Model Ordering number Outll'ne 9 '. - gnet e
drawing specification cover specification
(X,i PSR 3 , .. . . .
. AQ06B-6077-K121 |8.1.7(a) Fuji Electric SC-5-1 Fuji Electric SZ-JC4
al PS 11HV
ai PSg 5.5, ai PS 5.5 " . . .
. AQ06B-6077-K122  (8.1.7(b) Fuji Electric SC-N1 Fuji Electric SZ-N1J
al PS 18HV
Optional al PS 11 A06B-6077-K123 8.1.7(b) Fuji Electric SC-N2 Fuji Electric SZ-N1J
P ai PS 15, 30HV A06B-6077-K124 |8.1.7(c)  |Fuji Electric SC-N2S Fuji Electric SZ-N2SJ
ai PS 26, 45HV A06B-6077-K125 8.1.7(d) Fuji Electric SC-N4 Fuji Electric SZ-N4J
ai PS 30 A06B-6077-K126 |8.1.7(e) Fuji Electric SC-N5 Fuji Electric SZ-N4J
ai PS 37, 75HV A06B-6077-K128 8.1.7(f) Fuji Electric SC-N7 Fuji Electric SZ-N7J
ai PS 55, 100HV A06B-6077-K127 |8.1.7(g)  |Fuji Electric SC-N8 Fuji Electric SZ-N8J

NOTE
The coll voltage specification of the magnetic
contactor is 200VAC.
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3.1.3.11 Lightning surge protector

To protect equipment from surge voltages caused by lightning, install
a lightning surge protector between lines and between a line and
ground. For how to install protectors, see Appendix A.

Lightning surge protector specifications

Category|Ordering number| Specification Outll.ne Remarks
drawing
For line-to-line Manufactured by
installation : Okaya Electric
RAV-781BYZ-2 Industries Co., Ltd.
ADBB-6077-K142 1 line-to-ground 819@) |ror 200vAC line
installation : TUV approved
RAV-781BXZ-4 products
For line-to-line Manufactured by
installation : Okaya Electric
. RAV-152BYZ-2A Industries Co., Ltd.
Optional |A06B-6077-K143 For line-to-ground 8.190) \ror a00vAC line
installation : TUV approved
RAV-801BXZ-4 products
Integration type for Manufactured by
line-to-line Okaya Electric
installation/line-to- Industries Co., Ltd.
AD6B-6077-K144 ground 8.19) " |kor 200vAC line
installation: TUV approved
RCM-601BUZ-4 products
* The line-to-line or line-to-ground installation type
(A06B-6077-K144) and the integration type

(A06B-6077-K142) are equivalent

specifications.
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3.1.3.12 Noise filter

A noise filter must be installed in the PS input section to satisfy the
requirements of the EMC Directives which are now being enforced in

the EU countries.

. Outline Rated e
Category Model Ordering number drawing | output Specification

ai PSg 3 3SUP-HL30-ER-6: Okaya Electric
PS 5.5i ADBB-6077-K155 30A | ndustries Co., Ltd.

i PSg 5.5 - -ER-6: i
Ot‘ PSR]_]_ s AO6B-6077-K156 75A ISSdUPt HL?S ERLt((Sj. Okaya Electric

Optional  |* ' 8.1.10 ndustries ~o., Ltd.

. 3SUP-HL150-ER-6: Okaya

i PS 26, 30 -6077- . .
¢ A06B-6077-K157 150A Electric Industries Co., Ltd.

. 3SUP-HL200-ER-6: Okaya

iPS 37 6077-
¢ A06B-6077-K158 200A Electric Industries Co., Ltd.

. Outline | Rated e .
Category Model Ordering number drawing | output Specification
al PSg 3 NF3050C-VQ: Soshin Electric
ai PS 5.5, 11HV AD6B-6110-K160 S0A o, Lid.
ai PSg 5.5 NE Vo hio Electi
i PS 11,15 A06B-6110-K161 80A CO3?_E:3C- Q: Soshin - Electric
ai PS 18HV, 30HV R
Optional  |ai PS 26, 30 8.1.10 NF3150C-VQ: Soshin Electric

oi PS 45HY A06B-6110-K162 150A Co.. Ltd.
ai PS 37 NF3200C-VQ:Soshin Electric Co.,
oi PS 75HV A06B-6110-K163 200A | .
ai PS 55 NF3250C-VQ:Soshin Electric Co.,
oi PS 100HV A06B-6110-K164 250A |

NOTE

1 A06B-6110-K160 to A06B-6110-K164 (manufactured by Soshin Electric Co.,
Ltd.) are high leakage type filters for neutral grounding. They are not used
for purposes other than neutral grounding.

2 The above models are listed as guidelines for selection. Load currents of the
CNC, amplifier, and other devices flow through the noise filter. Obtain these
load currents, and select a noise filter so that the obtained load currents do
not exceed the rated current of the noise filter.

3.1.3.13 Sensors for servo

oi CZ sensor (separate detector)

Category Name ?Ldrirblgg Remarks
ai CZ sensor 512AS  |A860-2164-T411 (512 teeth / 15,000min™
Optional ai CZ sensor 768AS |A860-2164-T511|768 teeth / 10,000min™
ai CZ sensor 1024AS |A860-2164-T611 1024 teeth / 8,000min™
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3.1.3.14 Sensors for spindle

o Positioncoder

Category Name ?}ﬁ;‘g? Remarks
Optional al Positioncoder A860-2109-T302 D68, 10,000min™
Connector kit A06B-6088-K211 |Straight type
oPositioncoder S (analog output type)
Category Name ?]Ldrszgg Remarks
Optional aPositioncoder S A860-0309-T352 D68, 1O,OOOmin'1
Connector kit A06B-6088-K211 |Straight type
ai BZ sensor (compact type)
Ordering number Remarks - -
Num- Detection ring
Name Waterproof Non-waterproof ber of Maximum Inner Outer
connector connector teeth speed diameter | diameter
specification specification
ai BZ sensor 128 A860-2150-T201 A860-2155-T201 128 20,000min™ 440 452
ol BZ sensor 128H A860-2150-T211 A860-2155-T211 70,000min™
ai BZ sensor 192 A860-2150-T301 A860-2155-T301 102 20,000min™ 60 776
ol BZ sensor 192H A860-2150-T311 A860-2155-T311 40,000min™ ¢ o7t
al BZ sensor 256 A860-2150-T401 A860-2155-T401 15.000min™ $82
; ,000min
al BZ sensor 256S A860-2150-T404 A860-2155-T404 256 688 $103.2
ol BZ sensor 256H A860-2150-T411 A860-2155-T411 30,000min™ 082
ai BZ sensor 384 A860-2150-T511 A860-2155-T511 384 | 15,000min™ $125 $154.4
ai BZ sensor 512 A860-2150-T611 A860-2155-T611 512 | 10,000min™ $160 $205.6

o CZ sensor (for built-in spindle motor *1)

Category Name Ordering number Remarks

ai CZ sensor 5121  |A860-2161-T411 |512 teeth / 15,000min™

Optional |ai CZ sensor 7681  |A860-2161-T511 |768 teeth / 10,000min™

ai CZ sensor 10241 |A860-2161-T611 |1024 teeth / 8,000min™

o CZ sensor (for spindle *1)

Category Name Ordering number Remarks

ai CZ sensor 5121S  |A860-2163-T411 |512 teeth / 15,000min™

Optional |ai CZ sensor 768 1S |A860-2163-T511 |768 teeth / 10,000min™

ai CZ sensor 1024 IS |A860-2163-T611 |1024 teeth / 8,000min™

-76 -



B-65282EN/06

3.0RDERING INFORMATION

NOTE
*1 This ai CZ sensor is of the serial interface type.
It is supported by the following ai SP units
(manufactured in May 2007 and later):
Supported unit version: B and later
200-V input series : AO6B-6141-H002, HO06, HO11,
HO15, HO30, HO37,
HO55#H580
400-V input series : AO6B-6151-H006, HO11, HO15,
HO045, HO75, H100#H580
Supported unit version: C and later
200-V input series : A0O6B-6141-H022, H026,
HO045#H580

400-V input series : AO6B-6151-H030#H580

3.1.3.15 Power line switch unit

Spindle switch control (Y/Y switch type)
Output switch control (Y/Y switch type, Y/A switch type)

Category Name Ordering number Remarks

Y/Y switch type |A06B-6078-K034 |(Note)

Y/A switch type |A06B-6078-K035 |(Note)

Optional -
Y/Y switch type |A06B-6078-K036 |(Note)

Y/A switch type |A06B-6078-K037 |(Note)

NOTE
Select one type depending on the peak rated
current of a spindle motor to be applied.

For details, see Subsection 10.2.3.
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3.1.3.16 Battery for absolute Pulsecoder

For connection of a battery for an absolute Pulsecoder, two methods
are available. For each method, options are available.

NOTE

1 A battery needs to be maintained periodically. So,
[connection type 1] is recommended because this
type uses a battery (consisting of four size D
alkaline cells) easily obtainable from the market.

2 A built-in battery used with [connection type 2] is not
available on the market, but needs to be purchased
from FANUC. So, it is recommended to purchase
spare built-in batteries.

[Connection type 1]
Power is fed from one battery to multiple a.i SV models.

(See Subsection 9.3.1.10.)

Category

Ordering number

Optional

A06B-6050-K061

A06B-6050-K060

A06B-6110-K211

Name Remarks
Battery
Battery case Four pieces of
Battery connection size D battery
connector

[Connection type 2]
A battery is built into each o SV.
(See Subsection 9.3.2.10.)

Category

Ordering number

Name

Remarks

Optional

A06B-6114-K504

Built-in battery

Lithium battery

Optional

A06B-6114-K505

Battery case

For o SV 60/90 mm wide

Optional

A06B-6114-K506

Battery case

For ai SV 150/300 mm wide
ai SV 360

ai SV 180HV

ai SV 360HV
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HOW TO SELECT THE MODULE

Chapter 4, "HOW TO SELECT THE MODULE", consists of the
following sections:

4.1

4.2

4.3

4.4

45

HOW TO SELECT THE ai SV series

(SERVO AMPLIFIER) ....oocvoeeoeeeeeeeeseeveesieeiesseessssseeesessensinnes 80
HOW TO SELECT THE «.i SP series

(SPINDLE AMPLIFIER) ..ottt 84
HOW TO SELECT THE oi PS

(POWER SUPPLY) ..ottt 86

HOW TO SELECT THE ai PSk series

(POWER SUPPLY, RESISTANCE REGENERATION TYPE)90
LIST OF MOTOR OUTPUT CAPACITIES FOR ai PS AND

0 PSgr SERIES SELECTION ......ccoiiiiiieiiiie e 96
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4.1

HOW TO SELECT THE ai SV SERIES (SERVO

AMPLIFIER)

Select an appropriate o SV module for the selected servo motor.

Table 4.1(a) Specification

No Specification Number of Input Interface with
connected axes | voltage CNC
1 A06B-6117-H1xx 1 200V FSSB
2 | A06B-6117-H2xx 2 200V FSSB
3 | A06B-6117-H3xx 3 200V FSSB
4 | A06B-6127-H1xx 1 400V FSSB
5 | A06B-6127-H2xx 2 400V FSSB
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4.1.1 200-V Input Series

Motor model
Group A| Group B | Group C| Group D| Group E | Group F | Group G| Group H
Amplifier model 200V type HRV2/3[ HRV4| Outline
ol SV 4 10 e e
ol SV 20 o Gsl o
al SV 20L 10 10 0
al SV 40 1) o)
al SV 40L
1-axis [ ol SV 80 8 S rveen ° p
ol SV 80L o o) o)
al SV 160 o) o) o)
al SV 160L 0o o) TYPE III 0o o)
ol SV 360 o) 0 TYPE IV 1) 0 (*2)
ol SV 4/4 o) 1) LM
ol SV 4/20 o TYPE | L M
al SV 20/20 o LM
al SV 20/20L 1) o) LM
ol SV 20/40 o L M
al SV 20/40L o o L M
ol SV 40740 S TYPEI Yy
2-axes |al SV 40/40L o) o) LM
al SV 40/80 o) L M
ol SV 40/80L o) 1) TYPE IlI L M
il B e o) TYPE Il LM
ol SV 80/80L o o UM
ol SV 80/160 o TYPE Il L M
ol SV 160/160 o LM
ol SV 4/4/4 o) PE| L/M/N
3-axes ai SV 20/20/20 o) L/M/N
al SV 20/20/40 o TYPE Il L/M N

*1) “SV” of ai SV means “SerVo”.
*2) Two servo amplifiers are necessary to drive one motor.
group A:  BiS 0.2/5000, BiS 0.3/5000
group B: «iS 2/5000, iS 2/6000, aiS 4/5000, aiF 1/5000, aiF 2/5000
BiS 0.4/5000, BiS 0.5/6000, BiS 1/6000, BiS 2/4000, BiS 4/4000, BiS 8/3000, BiS 12/2000
group C: «iF 4/4000, iF 8/3000, Bi S 12/3000, Bi S 22/2000
group D: oS 8/4000, aiS 8/6000, aiS 12/4000, aiF 12/3000, oiF 22/3000
group E: oS 22/4000, «iS 30/4000, aiS 40/4000, aiF 30/3000, aiF 40/3000
group F:  aiS 22/4000, iS 30/4000, aiiS 40/4000, a.iF 30/3000, aiF 40/3000, aiF 40/3000 with fan
group G: oS 50/3000 with fan, aiS 100/2500, iS 200/2500
group H: «iS 300/2000, o.iS 500/2000
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4.1.2

400-V Input Series

Motor model
Group A | Group B | Group C| Group D| Group E | Group F | Group G
Amplifier model 400V type | 1RV2/3 [ HRV4 | Outline
ol SV 10HV o) TYPE | 0
ol SV 10HVL o) ) @)
ol SV 20HV o) 0o
al SV 20HVL o) o) o)
ol SV 40HV o TYPEL o)
1-axis | al SV 40HVL o) o o)
al SV 80HV o) o)
ol SV 80HVL o) 10 TYPE III @)
ol SV 180HV o) o) TYPE IV @)
o SV 360HV o | o | Tyeev ° | 8
ol SV 10/10HV o) 3 TYPE | L/M
ol SV 10/10HVL o) o LM
ol SV 20/20HV '0) . TYPE LM
ol SV 20/20HVL o) o) LM
al SV 20/40HV o) L M
2-axes | o SV 20/40HVL o) o) L M
ol SV 40/40HV o) TYPE III L/M
ol SV 40/40HVL o o LM
al SV 40/80HV o) L M
ol SV 80/80HV o) LM

*1) “SV” of ai SV means “SerVo”.

*2) Two servo amplifiers are necessary to drive one motor.

group A:
group B:
group C:
group D:
group E:
group F:

group G: S 1000/2000HV
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aiS 2/5000HV, aiS 2/6000HV, aiS 4/5000HV, BiS 2/4000HV, BiS 4/4000HV, BiS 8/3000HV
aiF 4/4000HV, aiF 8/3000HV, Bi S 12/3000HV, BiS 22/2000HV

aiS 8/4000HV, «iS 8/6000HV, aiS 12/4000HV, aiF 12/3000HV, aiF 22/3000HV

aiS 22/4000HV, aiS3 0/4000HV, aiS 40/4000HV
aiS 50/3000HV with fan, aiS 100/2500HV, aiS 200/2500HV
aiS 300/2000HV, aiS 500/2000HV
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4.1.3 How to Select the Dynamic Brake Module (DBM)

When the oi SV 360, ai SV 180HV, or ai SV 360HV is used, an
external dynamic brake module (DBM) is required. This module stops
the motor immediately at, for example, emergency stop time. The
other aii SV models include a feature similar to this module.

Select a dynamic brake module based on the following table:

Dynamic brake module

Category | Ordering number | Name Remarks
ai SV 360,
A06B-6079-H401 |DBM ai SV 180HV
Standard al SV 360HV

ai SV 360HV

A06B-6069-H300 |DBM *1)

The dynamic brake module (DBM) is designed based on the energy
required to stop the motor rotating at its maximum speed when the
load inertia is five times as large as the motor inertia. When this
operating condition is exceeded, contact FANUC.

(*1) When the aiS 1000HV, aiS 2000HV, or aiS S3000HV is driven
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4.2 HOW TO SELECT THE ai SP series(SPINDLE AMPLIFIER)

Select an appropriate ai SP series for the selected spindle motor.

ai SP series amplifiers and standard motors that can be used together
are shown below. When using a built-in motor or a motor with special
specifications, refer to relevant specifications, and select an oi SP

series accordingly.

Table 4.2(a) Specification

No Ordering number Input Remarks
voltage

1 A06B-6141-Hxxx#H580 200V TYPE A

2 A06B-6142-Hxxx#H580 200V TYPE B

3 A06B-6151-Hxxx#H580 400V TYPE A

4 A06B-6152-Hxxx#H580 400V TYPE B

-84 -



B-65282EN/06 4 HOW TO SELECT THE MODULE

4.2.1 200-V Input Series

Amplifier model 200V type Outline Motor model
ai SP 2.2 TYPE Il a1 10.5/10000, ai I 1/10000
Soi P 5.5 al11.5/10000, ai 12/10000, of I 3/10000, ol I 1/15000
: al 16/10000, of 1 8/8000, af I 3/12000, of I 6/12000, o I 8/10000,
al SP 11

TYPE IlI al I» 12/6000, ol I» 12/8000, of I+ 3/12000

al 112/7000, of I 1.5/20000, of I 12/12000,
ol SP 15 al Ip 15/6000, o Ip 15/8000, ol I 18/6000, ai I 18/8000,
al Iy 1.5/20000, o It 6/12000, of I+ 8/12000

al 115/7000, of 1 18/7000, ol I 2/20000, ai I 15/12000,

al SP 22 . . . . .

al 118/12000, of Ip 22/6000, ai I» 22/8000, ai I 30/6000, of It 2/20000
ol SP 26 TYPE IV al 122/7000, af 122/12000, af Ip 40/6000, af I» 50/6000, ol It 22/10000
al SP 30 af I» 60/4500, ai It 15/15000, of I 8/20000, of I 15/15000, of I
ol SP 37 (*4)
ol SP 45 TYPE V ol 130/6000, ai 1 40/6000
ol SP 55 ol 1 50/4500

*3) “SP” of ai SP means “SPindle”.
*4) These amplifieres drives Built-in Spindle Motor series.

4.2.2 400-V Input Series

Amplifier model 400V type Outline Motor model
S GEY od. 10.5/10000HV, o1 T 1/10000HV, o I 1.5/10000HV, ol I 2/10000HYV,
TYPE Il al 13/10000HV
al SP 11HV TYPE Il al 16/10000HV, o I 8/8000HV
A al 112/7000HV, ai Ip 15/6000HV, al I» 15/8000HV,

ol Tr 1.5/20000HV, ol Ty 6/12000HV, of I 8/12000HV

ol [ 15/7000HV, ol 1 22/7000HV, ol Ip 22/6000HV, o Ip 22/8000HV,
al SP 30HV ol Ip 40/6000HY, ol I» 50/6000HV, i I 60/4500HV,
TYPE IV  |a Iy 2/20000HV, i Ir 15/15000HY, of Ir 22/10000HV

ol 1 30/6000HV, «i T 40/6000HV,

al SP 45HV . . .
al I 8/20000HV, ai I, 15/15000HV, ol I, 26/15000HV
al SP 75HV ol 160/4500HV, i I 100/4000HV
s TYPE V
ol SP 100HV 4

*3) “SP” of ai SP means “SPindle”.
*4) These amplifieres drives Built-in Spindle Motor series.
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4.3 HOW TO SELECT THE ai PS series (POWER SUPPLY)

When Power Supply is selected, the conditions described in this
section must all be satisfied.

Calculate the required rated output capacity, maximum output
capacity, and peak output capacity using the calculation methods in
Subsections 4.3.1, 4.3.2, and 4.3.3 and then select an i PS model that
meets all the conditions.

Table 4.2(a) 200-V input
Model| ai PS | ai PS | ai PS | ai PS | ai PS | ai PS | ai PS
Item 5.5 11 15 26 30 37 55
Rated output capability  [5.5kW |11kW [15kW |26kW |30kW [37kW  |55kW
Maximum output capability [13kW [24kW  |34kW  [48kW |64kW [84kW |125kW
Peak output capability 22kW  |38kW [51kW |73kW [85kW [106kW [192kW

Table 4.2(b) 400-V input
Model| aiPS | ai PS | ai PS | ai PS | ai PS | ai PS
Item 11HV | 18HV | 30HV | 45HV | 75HV | 100HV
Rated output capability [11kW |18kW [30Kw |45kW |75kW [100kW
Maximum output capability [24kW |42kW |72kW |102kW [144kW |180kW
Peak output capability  |38kW |64kW |96kW [137kW |193kW |220kW

NOTE
The above tables apply to AO6B-6140-Hxxx and
A06B-6150-Hxxxx. For A06B-6110-Hxxx and
A06B-6120-Hxxxx, the maximum output capability and peak
output capability values differ as shown in the tables below.

200-V input (for AO6B-6110-Hxxx)
Model| ai PS | aiPS | ai PS | ai PS | ai PS | ai PS | ai PS
Item 55 11 15 26 30 37 55
Rated output capability | 55kW | 11kW | 15kW | 26kW | 30kW | 37kW | 55kW

Maximum output capability |11kW |20kW |28kW |40kW |53kW |70kW |104kW
Peak output capability 20kW |34kW |46kKW [66KW |77kW [96kW |174kW

400-V input (for AO6B-6120-Hxxx)
Model| aiPS | aiPS | ai PS | ai PS | ai PS | ai PS
Item 11HV | 18HV | 30HV | 45HV | 75HV | 100HV
Rated output capability 11kW | 18kW | 30kW | 45kW | 75kW | 100kW

Maximum output capability [20kW  [35kW  [60kW [85kW |120kW |150kW
Peak output capability  |34kW |58kW |87kW [124kW [175kW |200kW
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4.3.1

How to Obtain the ai PS series rated output capability

4.3.2

Select an ai PS with a rated output not less than the sum of the total
continuous rated output of the spindle motors times 1.15, plus the total
continuous rated output of the servo motors times 0.6.

Rated output capacity of ai PS
> X Continuous rated output of spindle motor x 1.15

+¥ Continuous rated output of servo motor x 0.6

When only ai SP is to be connected to Power Supply module, select
the ai PS so that the 30-minute rated output of the spindle motor does
not exceed the rated output capacity of Power Supply module.

Rated output capacity of an ai PS > 30-minute rated output of a spindle

motor

Table 4.3 lists the rated output capacities of the ai PS models. Tables
4.5.1(a) to (d) list the continuous rated outputs of the servo motors.
Tables 4.5.2(a) and (b) list the continuous rated outputs or 30-minute
rated output of the spindle motors.

How to Obtain the ai PS series maximum output capability

Select the ai PS whose maximum output capability will not be
exceeded by the total of the sum of the maximum acceleration spindle
motor outputs and the sum of the maximum acceleration outputs of the
servo motors that are accelerated simultaneously and whose
acceleration time exceeds 0.3 seconds.

Maximum output of ai PS
> ¥ Accelerating maximum output of spindle motor +
2> Maximum acceleration-time outputs of servo motors whose acceleration
time exceeds 0.3 seconds
(on simultaneous acceleration/deceleration axis)

Table 4.3 lists the maximum output capacities of the ai PS models.
Tables 4.5.1(a) to (d) list the accelerating maximum outputs of the
servo motors. Tables 4.5.2(a) and (b) list the accelerating maximum
outputs of the spindle motors.
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4.3.3 How to Obtain the ai PS series peak maximum output

capability

Make selection so that a total of maximum acceleration-time outputs
of the spindle motors plus a total of maximum acceleration-time
outputs of the servo motors that are accelerated concurrently for 0.3
seconds or less are equal to or less than the peak maximum output
capacity of the aii PS.

Power Supply peak maximum output capability

> ¥ spindle motor maximum acceleration outputs

+ Y Maximum acceleration-time outputs of servo motors whose acceleration
time is 0.3 seconds or less

(on simultaneously accelerated axes)

Table 4.3 lists the peak output capacities of the ai PS models. Tables
4.5.1(a) to (d) list the continuous rated outputs of the servo motors.
Tables 4.5.2(a) and (b) list the according maximum outputs of the
spindle motors.

/A\ CAUTION
When the acceleration-time constant is not
identical to the deceleration-time constant and the
maximum motor torque is used during deceleration
as in pressing machines or injection molding
machines, the maximum acceleration-time outputs

in Tables 4.5.1 (a) and (c) are multiplied by 1.1.
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4.3.4

Number of Connected ai SV series and ai SP Series

Multiple aii SV and ai SP models can be connected to a single ai PS,
provided the above output capacity conditions are satisfied.

The table below lists the maximum number of modules which can be
connected.

Table 4.3.4 Maximum number of modules that can be connected
ai SV

ol SP ol SV

3-axis amplifier

oi SV
2-axis amplifier

ai SV
1-axis amplifier

6

/A\ CAUTION

1 When different types of ai SV models are
connected, the following condition must be
satisfied:
Total number of connected amplifiers (6) > number
of ai SV 1-axis amplifiers x 1 + number of ai SV
2-axis amplifiers x 1.5 + number of ai SV 3-axis
amplifiers x 2
The maximum number of ai SV models that can be
connected is the same when an ai SP is not used.

2 No ai SV 3-axis amplifier is available in the 400-V
input series.

4.3.5

Notes on 400-V Input aii PS series selection

When the 400-V input ai PS series is used, a restriction is imposed on
the combination with an o SP.

)
(2)
3)

For ai SP 30HV, select PSM-30HV: or a higher model.

For ai SP 45HV, select PSM-45HV;i or a higher model.

For ai PS 75HV and oi PS 100HV, select oi PS 75HV or a
higher model.
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4.4 HOW TO SELECT THE ai PSr series (POWER SUPPLY,

RESISTANCE DISCHARGE TYPE)

When Power Supply is selected, the conditions described in this
section must all be satisfied.
Calculate the required rated output capacity and maximum output
capacity using the calculation methods in Subsections 4.4.1 and 4.4.2
and then select an i PSg model that meets all the conditions.

Table 4.4 200-V input

Model , .
ltem al PSg 3 a1l PSR 5.5
Rated output capability 3kW 7.5kW
Maximum output capability 12kW 20kW

NOTE

No specification is defined for the peak output
capability of the ai PSg models.
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4.4.1

How to Obtain the ai PSk series Rated Output Capability

4.4.2

Select an ai PSg with a rated output not less than the sum of the total
continuous rated output of the spindle motors times 1.15, plus the total
continuous rated output of the servo motors times 0.6.

Rated output capacity of ai PSg
> X Continuous rated output of spindle motor x 1.15

+¥ Continuous rated output of servo motor x 0.6

When only ai SP is to be connected to an a.i PSg, select Power Supply
so that the 30-minute rated output of the spindle motor does not
exceed the rated output capacity of the ai PSg.

Rated output capacity of an ai PSg > 30-minute rated output of a spindle
motor

Table 4.3 lists the rated output capacities of the a.i PSg models. Tables
4.5.1(a) to (d) list the continuous rated outputs of the servo motors.
Tables 4.5.2(a) and (b) list the continuous rated outputs or 30-minute
rated output of the spindle motors.

How to Obtain the ai PSg series Maximum Output Capability

Select an ai PSg so that the sum of the total maximum
acceleration-time output of the spindle motors and the total maximum
acceleration-time output of the servo motors that are accelerated
simultaneously does not exceed the maximum output capability of the
ol PSR

Maximum output of ai PSg

> X Accelerating maximum output of spindle motor +

¥ Maximum acceleration-time outputs of the servo motors whose
acceleration time exceeds 0.3 seconds.

(on simultaneous acceleration/deceleration axis)

Table 4.4 lists the maximum output capacities of the ai PSg models.
Tables 4.5.1(a) to (d) list the accelerating maximum outputs of the
servo motors. Tables 4.5.2(a) and (b) list the accelerating maximum
outputs of the spindle motors.
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4.4.3 Number of Connected ai SV series and ai SP series

Multiple ai SV models and a:i SP models can be connected to a single
o PSg, provided the above output capacity conditions are satisfied.
The table below lists the maximum number of modules which can be
connected.

Table 4.4.3 Maximum number of amplifiers that can be connected

ai SV
az SP ai SV ai SV ai SV
1l-axis amplifier | 2-axis amplifier | 3-axis amplifier
4
1 2
0
2 1
1 1
2
1 1 1
1
/A\ CAUTION

When ai SV amplifiers are used together, the total
number of the connected amplifiers must not
exceed 4.

Total number of connected amplifiers (4) > number
of ai SV 1-axis amplifiers x 1 + number of ai SV
2-axis amplifiers x 1.5 + number of ai SV 3-axis
amplifiers x 2

Even when no ai SP unit is used, the number of ai
SV amplifiers that can be connected does not
change.
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4.4.4 Selecting a Regenerative Discharge Unit

In the ai PSg, the regenerative discharge unit (regenerative resistor)
dissipates the energy generated during deceleration of a motor
(regeneration).

The amount of heat generated by the regenerative discharge unit
varies with the motor type, rotation speed, load inertia, and continuous
repetition cycle (duty cycle). Use a regenerative discharge unit of a
suitable capacity for the load and operation cycle time.

How to Calculate the Required Capacity for the Regenerative Discharge Unit

Obtain the rotation energy of each servo motor and each spindle motor
from the formula shown below. Then, see Table 4.4.4, and select a
regenerative discharge unit so that the sum of the rotation energy
values of the servo motors and spindle motors does not exceed the
capacity of the regenerative discharge unit.

| Capacity of regenerative discharge unit >¥ Rotation energy of motor |
See Table 4.4.4 for details of the capacity of the regenerative
discharge unit.

(1) Servo motor (for horizontal movement)
Amount of regenerative discharge (power [W]) when rapid
traverse acceleration/deceleration is performed once every F sec
(@) Sl unit system

1 -2
W= (5.48x107% - (Im+JL)-Vm? —5.23x10  -ta-Vm-TL) [W]

Frequency of rapid traverse acceleration/deceleration
[sec/number of times]
Unless  otherwise  specified, rapid traverse
acceleration/deceleration is assumed to be performed
about once every 5 seconds.

Jm : Rotor inertia of the motor [kg-m?]

JL : Motor-shaft-converted inertia of the load [kg-m?]

Vm :Motor speed at rapid traverse [min™]

ta: Rapid traverse acceleration/deceleration time [sec]

TL : Machine frictional torque (motor-converted value)
[N-m]

(b) CGS unit system

1
W= (5.37x10* - (IJm+JL)-Vm? —5.13x10° -ta-Vm-TL) [W]

Rapid traverse acceleration/deceleration cycle [s/number of
times]
About once every five seconds unless otherwise specified
Jm : Rotor inertia of motor [kg-cm-s?]
JL : Load inertia (value for motor shaft) [kg-cm-s?]
Vm :Motor rotation speed for rapid traverse [min™]
ta: Rapid traverse acceleration/deceleration time [s]
TL : Friction torgue of machine (value for motor) [kg-cm]
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(2) Servo motor (for vertical movement)
The amount of regenerative discharge (power [W]) when the
operation duty for downward rapid traverse is D(%)

(@)

(b)

Sl unit system

D
w=1.047x10"" -Th-Vmx —

100 W1

Th: Upward torque that the motor applies at the time of
downward rapid traverse [N-m]

Vm :Motor speed at rapid traverse [min™]

D : Operation duty [%] for downward rapid traverse
D is set to 50% maximum. Usually, D is less than
50%.

CGS unit system

D
w=1.026x10"2 -Th-Vmx—
100 w1

Th: Upward torque of motor during lowering by rapid
traverse [kg-cm]

Vm :Motor rotation speed for rapid traverse [min™]

D: Downward operation duty during lowering by rapid
traverse [%]
D is a maximum of 50% and usually less.

(3) Spindle motor

(@)

(b)

Sl unit system
W=5.48x10"-(Jm+JL)-N? xDit[w]

Jm : Rotor inertia of the motor [kg-m?]

JL : Motor-shaft-converted inertia of the load [kg-m?]
N: Motor speed [min™]

Dt : Duty cycle [sec]

CGS unit system

w=5.37x10"2-(Jm+JL)-N? x&[\N]
Jm : Rotor inertia of motor [kg-cm-s?]
JL : Load inertia (value for motor shaft) [kg-cm-s’]

N : Motor rotation speed [min™]
Dt: Duty cycle [s]
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Cautions for selecting a regenerative discharge unit

Table.4.4.4 Required capacity for the Regenerative Discharge unit

. Capacity
Regenerative -
; : Wind speed Remarks
discharge unit
Om/sec | 2m/sec | 4m/sec
A06B-6089-H510 100W 250W - Resistance : 16Q

A06B-6089-H500 200W 400W 600W [Resistance : 16Q
Forced cooling fan
A06B-6089-H713 - - 800W |[motor is included
Resistance : 16Q2
Forced cooling fan
A06B-6089-H711 - - 800W [motor is included
Resistance : 8Q
Forced cooling fan
A06B-6089-H712 - - 1200W |[motor is included
Resistance : 8Q

NOTE

1 The "maximum output at acceleration" value is
provided only to aid in the selection of an ai PSg;
this is not a guaranteed value.

2 When a spindle motor with a maximum output of
5kW or more is used, the resistance of the
regenerative discharge unit must be 8Q. If a
regenerative discharge unit with a resistance of
16Q2 is used for a spindle motor with a maximum
output of 5 kW or more, a regeneration excess
alarm (alarm No. 08) may be generated in the ai
PSgr when the spindle is decelerated.
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4.5

LIST OF MOTOR OUTPUT CAPACITIES FOR ai PS AND

ot PSr series SELECTION

4.5.1

Servo Motor Continuous Rated Outputs and Maximum

Outputs at Acceleration

This section gives the output data for servo motor. These data are used
for selecting an ai PS or ai PSg. See FANUC AC SERVO MOTOR
ais/ai series DESCRIPTIONS (B-65262EN) for details.

(1) Servo motor ais/ai series (200-V input series)
Table 4.5.1(a)

Motor model Continuous rated Maximum ou.tput at
output acceleration

aiF 1/5000 0.50kW 2.0kwW
aiF 2/5000 0.75kW 2.9kwW
aiF 4/4000 1.4kW 4.5kW
aiF 8/3000 1.6kW 5.7kW
aiF 12/3000 3.0kwW 7.6kW
aiF 22/3000 4.0kW 9.6kW
aiF 30/3000 7.0kW 21kW
aiF 40/3000 6.0kW 18kW
aiF 40/3000+FAN 9.0kW 18kW
aiS 2/5000 0.75kW 2.8kW
aiS 2/6000 1.0kW 2.4kW
aiS 4/5000 1.0kW 3.1kW
aiS 8/4000 2.5kW 8.0kW
aiS 8/6000 2.2kW 11kW
aiS 12/4000 2.7kW 12kW
aiS 22/4000 4.5kW 17kW
aiS 22/6000 4.5kW 21kW
aiS 30/4000 5.5kW 22kW
aiS 40/4000 5.5kW 24kW
aiS 50/3000 5kW 39kW
aiS 50/3000 +FAN 14kW 39kW
aiS 100/2500 11kW 38kW
aiS 100/2500+FAN 22kW 38kW
aiS 200/2500 16kW 48kW
aiS 200/2500+FAN 30kW 48kW
aiS 300/2000 52kW 96kW
aiS 500/2000 60kW 104kW

NOTE
There is a possibility to change the data.
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(2) Servo motor BiS series (200-V input series)
Table 4.5.1(b)

Motor model Continuous rated Maximum ou.tput at
output acceleration
BiS 0.2/5000 0.05kW 0.24kW
BiS 0.3/5000 0.1kW 0.4kW
BiS 0.4/5000 0.13kW 0.5kW
BiS 0.5/6000 0.35kW 1.3kW
BiS 1/6000 0.5kW 2.3kW
BiS 2/4000 0.5kW 2.3kW
BiS 4/4000 0.75kW 2.5kW
BiS 8/3000 1.2kW 2.8kW
BiS 12/2000 1.4kW 2.8kW
BiS 12/3000 1.8kW 5.4kW
BiS 22/2000 2.5kW 5.2kW
BiS 22/3000 3.0kW 8.8kW
NOTE

There is a possibility to change the data.
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(3) Servo motor ai series (400-V input series)
Table 4.5.1(c)

Motor model Continuous rated Maximum ou.tput at
output acceleration
aiF 4/4000HV 1.4kW 4.5kW
aiF 8/3000HV 1.6kW 5.7kW
aiF 12/3000HV 3.0kW 7.5kW
aiF 22/3000HV 4.0kW 9.6kW
aiS 2/5000HV 0.75kW 2.8kW
aiS 2/6000HV 1.0kW 2.4kW
aiS 4/5000HV 1.0kW 3.1kW
aiS 8/4000HV 2.3kW 8.0kW
aiS 8/6000HV 2.2kW 11kW
aiS 12/4000HV 2.5kW 12kW
aiS 22/4000HV 4.5kW 19kW
aiS 22/6000HV 4.5kW 21kW
aiS 30/4000HV 5.5kW 22kW
aiS 40/4000HV 5.5kW 24kW
aiS 50/3000HV 5kW 39kwW
aiS 50/3000HV +FAN 14kW 39kW
aiS 100/2500HV 11kW 38kW
aiS 100/2500HV+FAN 22kW 38kW
aiS 200/2500HV 16kW 48kW
aiS 200/2500HV+FAN 30kW 48kW
aiS 300/2000HV 52kW 96kW
aiS 500/2000HV 60KW 104kW
aiS 1000/2000HV 100kW 189kW
aiS 1000/2000HV 110kW 190kW
aiS 2000/2000HV 200kW 400kW
aiS 3000/2000HV 220kW 690kW
NOTE
There is a possibility to change the data.
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(4) Servo motor BiS series (400-V input series)
Table 4.5.1(c)

Motor model Continuous rated Maximum ou.tput at
output acceleration
BiS 2/4000HV 0.5kW 2.3kW
BiS 4/4000HV 0.75kW 2.5kW
BiS 8/3000HV 1.2kW 2.8kW
BiS 12/3000HV 1.8kW 5.4kW
BiS 22/2000HV 2.5kW 5.2kW
BiS 22/3000HV 3.0kW 8.8kW
NOTE
There is a possibility to change the data.
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4.5.2 Spindle Motor Continuous Rated Outputs and Maximum

Outputs at Acceleration

This section gives the output data for spindle motor. These data are
used for selecting Power Supply module of the ai PS and ai PSg See
FANUC AC SPINDLE MOTOR oi series DESCRIPTIONS

(B-65272EN) for details.

(1) Spindle motor ai series (200-V input series)
Table 4.5.2(a)

Continuous 30-minute rated Maximum
Motor model output at

rated output output -

acceleration
ai 10.5/10000 0.55kW 1.1kW(15-minute rated) 1.32kW
ai 1 1/10000 1.5kW 2.2kW(15-minute rated) 2.64kW
ai11/15000 1.5kW 2.2kW(15-minute rated) 5.6kW
ai 11.5/10000 1.1kW 3.7kW(10-minute rated) 4.44kW
ai I 1.5/15000 1.5kW 2.2kW(15-minute rated) 13kW
ai 12/10000 2.2kW 3.7kW(15-minute rated) 4.44kW
ai12/15000 2.2kW 3.7kW(15-minute rated) 20kW
ai 1.3/10000 3.7kW 5.5kW 6.6kW
ai 1 3/12000 3.7kW 5.5kW 13kW
oi 1 6/10000
i 16/12000 5.5kW 7.5kW 9kW
oi 1 .8/8000
i 18/10000 7.5kW 11kW 13.2kW
ai 1 12/7000
i1 12/10000 11kW 15kW 18kW
ai 1 15/7000
i T 15/10000 15kwW 18.5kW 22.2kW
oi 1 18/7000
i1 18/10000 18.5kW 22kW 26.4kW
ai 122/7000
i 1 22/10000 22kW 26kW 31.2kW
ai 1 30/6000 30kw 37kw 44 4kW
ai 140/6000 37kW 45kW 54kW
ai 1 50/6000 45kW 55kW 66kW
ai Ip 12/6000
o Ip 12/8000 5.5kW 7.5kW 12.3kW
ai Ip 15/6000
i Ip 15/8000 7.5kW 9kW 13.5kW
ai Ip 18/6000
o I 18/8000 9kw 11kW 15.1kW
ai Ip 22/6000
i Ip 22/8000 11kW 15kW 20kwW
ai Ip 30/6000 15kW 18.5kW 25kW
ai Ip 40/6000 18.5kW 22kW 29kwW
ai Ip 50/6000 22kW 30kw 35.4kW
ai Ip 60/4500 22kW 30kW 36kW
NOTE
There is a possibility to change the data.
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(2) Spindle motor o series (400-V input series)
Table 4.5.2(b)

Votor mogel | Continuous | 30minute rated | ol
acceleration
oi 10.5/10000HV 0.55kW 1.1kW(15-minute rated) 1.32kW
ai 1 1/10000HV 1.5kW 2.2kW(15-minute rated) 2.64kW
ai 1 1.5/10000HV 1.1kW 3.7kW(10-minute rated) 4.44kW
ai 1 2/10000HV 2.2kW 3.7KW(15-minute rated) 4.44kW
ai 1 3/10000HV 3.7kW 5.5kW 6.6kW
ai 1 6/10000HV 5.5kW 7.5kW 9kW
oi 1 8/8000HV 7.5kW 11kW 13.2kW
ai 1 12/7000HV 11kW 15kW 18kW
ai 1 15/7000HV 15kW 18.5kW 22.2kW
ai 1 22/7000HV 22kW 26kW 31.2kW
ai 1 30/6000HV 30kW 37kW 44.4kW
ai 1 40/6000HV 37KW 45kW 54kW
ai 1 60/4500HV 60KW 75kW 90kW
ai 1 100/4000HV 100kW — 117kW
ai Ip 15/6000HV 7.5kW 9kW 13.5kW
ai Ip 22/6000HV 11kW 15kW 20kW
ai Ip 40/6000HV 18.5kW 22kW 20kW
ai Ip 50/6000HV 22kW 30kW 35.4kW
ai Ip 60/4500HV 22kW 30kW 36kW
NOTE
There is a possibility to change the data.
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5.1
52
53
54
5.5

INSTALLATION

Chapter 5, "INSTALLATION?", consists of the following sections:
LEAKAGE CURRENT .....cccceoiiiiininiinciciceeenceesreeeee 103
GROUND ...ttt 104
NOISE PREVENTION .....cooiiiniiiiiiiiinieencnecceeee e 108
AMPLIFIER INSTALLATION.....ccctiiiiiiiiiiiinencnciceeeaes 117
AMPLIFIER INSTALLATION NOTES RELATING TO
SAFETY STANDARDS ......ccoooitiiinininceieeeeeeseseeees 118
NOTES ON COOLANT (REFERENCE)......ccccccecvininenennenn. 126

5.6
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5.1 LEAKAGE CURRENT

The servo amplifier ai series drives the motor by using the transistor
PWM inverter method. This causes a high-frequency leakage current
to flow via the ground drift capacitance in the motor winding, power
cable, and amplifier. This may cause a device installed on Power
supply side, such as a ground fault interrupter or leakage-protection
relay, to malfunction.

When a circuit breaker with a ground fault interrupter is used, it must
be selected so that the sum of the values calculated according to (a)
and (b) described below is not greater than the non-operating current
value.

(@) Selection criterion per amplifier
Model : ai SV and ai SP
Criterion for selection : 2 mA per amplifier (Note 1)

(b) Selection criterion per motor
Criterion for selection : 1 mA per motor (Note 1)

The following example shows how to use selection criteria (a) and (b):
Example :
When the system consists of oi SV 1-axis x 1, ai SV 3-axis x 1
(three motors), and oi SP x 1
2 mAx3 (for the amplifiers) + 1 mAx5 (for the motors) =11 mA
— Select a circuit breaker (Note 2) with a non-operating
current of 11 mA or higher. (A general ground fault
interrupter that can be used for the above example is the one
with a rated sensitivity current of 30 mA and a
non-operating current of 15 mA.)

NOTE

1 These criteria are for selecting a circuit breaker with
a ground fault interrupter; they do not indicate
accurate leakage currents.

2 A circuit breaker may malfunction depending on the
frequency characteristic of the ground fault
interrupter. Therefore, use a ground fault interrupter
supporting the use of inverters.

3 The above criteria are values in the commercial
frequency band. Some measuring instruments for
measuring leakage current may sense a high
frequency band, thus showing a larger value.
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5.2 GROUND

521 Ground Systems

There are three ground systems for CNC system grounding.

(a) Signal ground system (SG)
The signal ground (SG) supplies the reference voltage (0V) of
the electrical signal system.

(b) Frame ground system (FG)
The frame ground system (FG) is used for safety, and
suppressing external and internal noises. In the frame ground
system, the frames, panels, and shields for the interface cables
between the units are connected.

(c) System ground system (PE)
In the system ground system (PE), frame ground provided for
each device or among units is connected systematically to ground
at one place.

----- Signal ground system
Frame ground sysytem

System ground system
Power Servo CNC
magneticg lamplifier | Fontrol
unit - o f- - - - - -t Operator's Machine
U N I I N N panel tool
S olte o - -e :
) ' ' \ r ' _____ )
[ - '. - - I.
Power ”
magnetics
cabinet

Distribution board

1
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52.2 Grounding Method

Generally, noise that causes problems is high-frequency noise.
Grounding each device with a low impedance(NOTE) is a key to
suppression of high-frequency noise. Methods of grounding for
this purpose are explained below.

NOTE
In addition to a resistance component, which
converts current to heat, impedance contains a
reactance component, which prevents the flow of
AC current at a certain frequency.

(1) Multi-point grounding

If a metal plate of a cabinet is grounded with a sufficiently low
impedance, the metal plate is used as a ground plate, and each
device is grounded nearby. This method allows grounding to a
low-impedance metal plate of the cabinet over a shortest distance,
and can therefore effectively suppress high-frequency noise. On
the other hand, because a metal plate of a cabinet is used as a
ground plate, noise suppression efficiency depends on the
structure of the cabinet. For cabinets, see Subsection 1.1.4. Fig. 1
shows a cabling schematic.

When the multi-point grounding method is used, units can be
grounded with a low impedance, and the lengths of ground
cables can also be reduced, so cabling can be simplified.

NOTE
If a metal plate of a cabinet does not show a low
impedance, a noise problem may arise between the
power ground line and signal ground line.

(2) Single-point grounding

Signal lines and power lines are grounded separately, and
grounding is performed at a single point to suppress noise from a
power line to signal line. With this method, the length of a cable
for grounding a unit tends to be long. So, to suppress
high-frequency noise sufficiently, the cable diameter must be
increased, or more than one connection cable must be used. Fig.
2 shows a cabling schematic.
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N\

Signal line grounding point
and power line grounding poin

aiPS iSSP i SV
Grounding
near device _.
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must be at least 10 cm apart.
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24V power
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IGrounding nea
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=0 Cabinet (metal plate with low
impedance)

Ground bar for
shield clamp
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CNC
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A

System ground (PE)
Note) The surface where the ground line
connected must be left uncoated.
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Machine side

Run signal line and
power line separately.

If the motor flange mounting section and the mounting
section of the machine are not attached with
sufficiently low impedance, a 1.25-mm? or thicker
cable must be run between the motor flange and the
power line ground bar by a shortest route. The cable
must also be separated from the power line as much
as possible.

Fig.1 Schematic of multi-point grounding

lines separately

aiPS iSSP i SV
Ground signal . JF*
lines and power CXIA [

\

24V power |’ o ® “

supply Power line i
ground bar B

AC input : I

shield clamp
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CNC

Operator’s panel

"
"
"
1
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!
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)

Signal line ground bar

i

4

Connected with ®
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g Lo o O
Signal line ground bar ‘
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i . ®
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System ground (PE)
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@l System ground (PE)
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r  Machine side

Run signal line and

power line separately.

\ If the motor flange mounting section and the

mounting section of the machine are not
attached with sufficiently low impedance, a
1.25-mm? or thicker cable must be run
between the motor flange and the power line
ground bar by a shortest route. The cable
must also be separated from the power line as
much as possible.

Fig. 2 Schematic of single-point grounding
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5.2.3 Notes on Connecting

Connect the signal ground (0V) with the frame ground (FG) at
only one place in the ai PS.

The grounding resistance of the system ground shall be 100 ohms
or less (class D grounding).

The system ground cable must have enough cross-sectional area
to safely carry the accidental current flow into the system ground
when an accident such as a short circuit occurs. (Generally, it
must have the cross-sectional area of the AC power cable or
more.)

Use the cable containing the AC power wire and the system
ground wire so that power is supplied with the ground wire
connected.

1

2

NOTE

Securing the ground terminal and a cable together
IS not permitted.

The motor flange mounting section may not be able
to be connected to the machine mounting section
of the power magnetics cabinet via the mechanical
unit at sufficiently low impedance in a machine. In
this case, a cable of a minimum required length
that is at least 1.25 mm? thick must be run from the
motor flange to the frame ground of the power
magnetics cabinet. The cable must also be
separated from the motor power line as much as
possible.
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5.3 NOISE PREVENTION

53.1 Separation of Signal Lines

If a signal cable is near a power cable, noise may be induced. The
signal cables must be separated from the power cables when routed.
When power and signal cables cannot possibly be separated from each
other, the cables must be run in parallel in the minimum distance.
When a conduit is used, it is recommended that the signal cables be
separated from the power cables in it.

[Types of cables]

Group Signal type Action
Amplifier input power line
Motor power line

Magnetic contactor driving coil
(Note 3)

Cable between CNC and SPM
Cable for position feedback or electromagnetic shielding is

B velocity feedback necessary for group A cables. All

Cable for Positioncoder cables must be shielded.
Other cable related to sensor

Separate binding (Note 1) or
electromagnetic shielding (Note 2)
is necessary for group B cables.

A

Separate binding or

NOTE

1 The groups must be 10 cm or more apart from one
another when binding the cables in each group.

2 The electromagnetic shield refers to shielding
between groups with grounded steel plates.

3 Attach a noise suppressor such as a spark killer to
the magnetic contactor driving coil.

Cabinet
Spindle Servo Control unit
amp. amp.
Cable of
;V i/ ! group B
: d T//Duct To
: operator's
B T ——— panel,
z *
N\ . motor, etc.
Cable of group A f Section
Group A ‘k% Group B
\Cover

- 108 -



B-65282EN/06 5.INSTALLATION

5.3.2 Cable Clamp and Shield Processing

Basically, signal lines require shield clamping. Correct shield
clamping can suppress noise from the outside.

Strip part of the cable jacket to expose the shield sheath, and secure
that part of the cable to the ground bar by using a clamp. At this time,
the ground bar must be in contact with the surface of the shield so that
the contact area becomes wide. (See the figure.)

When using the multi-point grounding method, remove the coating of
the part where the shield clamp ground bar is connected to the cabinet,
to allow surface contact.

e  Terminal processing of the shield sheaths
Perform terminal processing of the shield sheaths of the signal
cables according to the description in Section 9.3.

e  Cable clamp
The cables that run into the amplifier and which require shield
processing, with the exception of K14, K15, K17, K18, K19,
K31, and K33, must be clamped as indicated in Fig. 5.3.2(a).

Clamping secures a cable and also provides shielding. Clamping
must always be performed since it is very important for stable
system operation.

Connect the cable clamp of the signal cables of oi SV connected
to common ai PS to common the ground plate for signals.

e  Grounding
The ground plate must be created and installed by the user as
shown in Figs.5.3.2(b) to (e).
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Ground plate

/

V7777 Y7277 777774 )

Cable —]

Metal
fittings for
clamp

40mm-~80mm

Fig.5.3.2(a) Cable clamp (1)
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Machine side
installation board

Control unit

I

Ground plate

Metal fittings for clamp

Shield cover

7

Fig.5.3.2(b) Cable clamp (2)

Ground
terminal
(grounded)

Hole for securing metal
fitting clamp

Mount screw hole

Fig.5.3.2(c) Ground plate

For the ground plate, use a metal plate of 2 mm or thicker, which
surface is plated with nickel.
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Y

Fia.5.3.2(e) Outer drawinas of metal fittinas for clamp
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5.3.3

Cabinet

A cabinet is a key element for improving noise resistance and
suppressing radiation noise.

One factor of noise resistance and radiation noise problems is
insufficient electrical conductivity between metal plates of a cabinet.
Generally, noise that causes problems is high-frequency noise.
Therefore, a cabinet needs to be designed considering high-frequency
noise.

(1) Basic structure of a cabinet
Basically, cabinets should be made of metal.
To improve noise resistance, the metal plates of the side walls,
top plate, and bottom plate of a cabinet must be electrically
low-impedance conductive. So, welding is recommended for the
cabinet.
Bead (continuous) welding, rather than spot welding, should be
applied to the cabinet to enhance low-impedance electrical
conductivity among the metal plates.
When the cabinet uses a built-up structure, joint part of each
metal plate must be left uncoated, so that the plates come in
direct contact with each other to provide electrical conductivity.
When metal plates are connected only via cables because of
structural restrictions, it becomes more difficult to achieve
low-impedance connection than when the metal plates are
welded or are in direct contact. It is necessary to ensure large
sectional areas of the cables used, sufficient conductivity of the
connection parts, and large contact areas.

Leave joint parts uncoated so that metal plates

Bead (continuous) welding come in direct contact.

-113 -



S.INSTALLATION

B-65282EN/06

NOTE

The purpose of the description in this subsection is
to provide a cabinet with low-impedance electric
conductivity to improve noise resistance. To
implement a protection circuit, a cable having an
appropriate sectional area for the AC input power
capacity of the unit mounted on each metal plate
needs to be used to connect the metal plates to
perform protective grounding.

(2)

Installing a unit in a cabinet

Run the ground cable of the unit by a shortest route. If the
conductive wire of the ground cable is thin, impedance to
high-frequency noise in particular becomes high, so grounding
becomes less effective. For the position of the ground terminal of
each unit, see the relevant manual. When a metal plate is
installed in the cabinet after a unit is attached to the metal plate,
the following method should be used. Attach the metal plate to
the cabinet so that their wide areas left uncoated by masking
come in contact with each other. The method of using only
screws to provide electric conductivity is not recommended
because impedance to high frequencies cannot be decreased
sufficiently.
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Paint

Screw

Metal plate

Masking to
paint
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< Bad example >
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534 Others

Cable length
If a cable is longer than required, a loss of power increases, and the
signal line becomes likelier to be affected by noise. Use each cable of
the minimum required length.

Use of shield cables
e  Satisfying the requirements of the EMC Directives
For details, refer to "Satisfying the Requirements of the EMC
Directive" (A-72937).

e  Protection against noise
Noise generated from the shielded wire of a power shield cable
may affect signals via the shielded wire of a signal cable. For this
reason, separate the ground of the shielded wire of a power cable
from that of the shielded wire of a signal cable. Use different
ground clamping plates (ground plates) for power cables and
signal cables to improve safety.
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54 AMPLIFIER INSTALLATION

A restriction is imposed on the order of amplifier installation as
described below.

(1) When an oi SP 45, ai SP 55, ai SP 30HV, ai SP 45HV, ai SP
75HV, or aii SP 100HV is used
Install the ai PS and ai SP close to each other.

O—H—0—4+—0
OmA—O——0

ai PS ai SP ai SV

(2) When an ai SV 360HV is used
Install the ai PS and aii SV 360HV close to each other.

O—H—=0—0
Ot OO

ai PS ai SV ai SP
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55 AMPLIFIER INSTALLATION NOTES RELATING TO
SAFETY STANDARDS

The ai series servo amplifiers are designed to meet the following
safety standards:

EN50178 1997

UL508C Second Edition or Third Edition

To verify the conformity to these standards, the amplifiers are certified
by TUV Rheinland, a third certification organization, and UL.

When performing the CE Marking or UL Marking process, in design
of the power magnetics cabinet, pay special attention to the
installation conditions described in this section.

551 Requirements of EN and IEC Standards

2.5.1.1 Classification in standards on insulation design

)

(2)

Insulation between circuits and between a circuit and protective
ground

According to EN50178 5.2, insulation design of the amplifier
conforms to the related standards in IEC60664 Part 1.

- The primary (the power supply and main circuit side) and
the secondary (control circuit side) are separated by
enforced insulation to ensure safety.

- Basic insulation is applied to the protective ground side.

Basic insulation is also applied between the main circuit of the
power supply and the aluminum flanges (integrated with the heat
sink), so connect a protective ground cable to the ground
terminal of the lower aluminum flange.

Installation category (overvoltage category)

In EN50178 5.2.16.2, power supply facilities are classified
according to the impulse voltage to ground, included in the
power supply to which the amplifier is connected.

This amplifier is designed to fall into installation category
(overvoltage category) Il.

Space distance is designed on the assumption that the rated
impulse withstanding voltage (impulse voltage to ground) that
appears in the power supply to which the amplifier is connected
is 2.5 kV or less. If an impulse to ground that is higher than the
assumed value appears in the power supply, it needs to be
suppressed. In general, this condition is considered to be satisfied
if an insulation transformer is used in the power supply input
section of the machine. If an insulation transformer is not used, a
surge protector (lightning surge absorber) must be inserted before
ground to suppress impulse higher than 2.5 kV to ground.
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(3) Pollution degree of the installation environment and protection

class of the power magnetics cabinet

EN 50178 5.2.15.2 requires that when the machine is installed in
the environment of ordinary plants, the class of protection against
dust, coolant, chips, and so on be IP54 or higher.

If the power magnetics cabinet satisfies this requirement, the
degree of pollution inside the power magnetics cabinet is
considered to be class 2.

Insulation design of this amplifier assumes that the amplifier is
installed in an environment with pollution degree 2.

When the amplifier is used in a general machine installation
environment, install the amplifier in a power magnetics cabinet
that satisfies protection class IP54 or higher.

The IP level, however, is determined by the environment
(atmosphere) in which the machine is installed. So, the protection
class of the power magnetics cabinet should be selected
according to the environment.

When an external heat sink cooling type amplifier of which heat
sink fin protrudes behind the mounting flange is used, the fin
section must be in a cooling area (duct) conforming to around
IP22 to IP33, and must be protected from being exposed to direct
splashes of coolant, chips, and so forth.

5.5.1.2 Protection against electric shock

)

(2)

Protection against direct contact with charged parts (EN50178
7.2.1)

The electric shock protection level of this amplifier after it is
installed is equivalent to IP1X (hand protection), which requires
protection against unintentional or careless contact.

This amplifier must be installed in a power magnetics cabinet.
According to Section 6.2.1, "Electric shock protection by
cabinets", in EN 60204-1, the power magnetics cabinet must be
equipped with a lock so that when the power to the amplifier is
on, the power magnetics cabinet cannot be opened by persons
except special maintenance personnel or persons authorized to do
maintenance work who have been sufficiently trained in
prevention of electric shock.

If the operator of the machine needs to open the power magnetics
cabinet for some operations, the operator must be given thorough
safety training, or a protection cover must be provided to prevent
the operator from touching the amplifier.

Confirmation of discharge of the electrolytic capacitor (EN50178
7.2.1)

This amplifier includes a large-capacity electrolytic capacitor for
the power smoothing circuit. Even after the power supply input
circuit is shut off, this capacitor remains charged for a while.
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When it becomes necessary to touch the amplifier to do
maintenance work or for other purposes, wait until the discharge
time indicated on the face plate of the amplifier is passed, or start
work after ensuring safety by measuring the residual voltage of
the DC link section with a volt-ohm meter and checking that the
LED (red) indicating charging is turned off.

Leakage current to the protective ground cable (EN50178 7.2.11)
The motor is controlled by changing the average amplitude and
frequency of voltage by pulse duration modulation and applying
the modulated voltage to the armature. To do this, chopper
voltage at a frequency of several kilohertz, which is the carrier
frequency for the pulse duration modulation, is applied to the
power line of the motor.

Ground stray capacitance mainly between the motor winding and
casing and between the power line and protective ground line of
the motor power cable causes leakage current to flow through the
protective ground line of the motor power cable and machine
ground, part of which flows also to the protective ground line of
the machine.

The resultant leakage current value is around 1 to 2 mA per
motor axis at the commercial power frequency component
(50/60Hz). However, with the measurement circuit defined by
EN 50178 5.2.11, the sensitivity of high-frequency components
cannot be reduced sufficiently, so a value greatly exceeding 3.5
mA is sometimes observed.

If the machine is not grounded, making contact with the machine

can result in electric shock. Therefore, provide sufficient

protection against electric shock by taking one of the following

measures:

(&) Use a protective ground cable with a copper wire having a
sectional area of 10 mm? or more.

(b) Install a ground-fault circuit interrupter to shut off power as
soon as a ground fault occurs.

(c) Add a protective ground terminal to the cabinet to duplicate
protective ground cable connection.

(d) When installing an RCD unit, use RCD type B.

When wusing a ground-fault circuit interrupter, select an
electromagnetic type with low high-frequency component
sensitivity or an electronic type supporting inverters to prevent
troubles due to high-frequency components. Measure (a) or (d),
which can detect leakage current, is recommended.
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5.5.1.3 Protective grounding

The amplifier has several protective ground terminals (marked
according to 417-1EC-5019). These terminals are used not only for
protection against electric shock due to dielectric breakdown but also
for functional grounding to prevent noise.

Connect all the protective ground terminals to the protective ground
(PE) terminal in the power magnetics cabinet.

For how to connect a protective ground cable and its cable diameter,
refer to Section 5.2, "GROUND", and Subsection 9.3.1.7, "Details of
cable K70", in B-65282EN/06.

Note that connecting a cable terminal to a protective ground point is
not permitted.

5.5.1.4 EMC

For CE Marking, the EMC Directive must be observed. FANUC's
products have obtained certificates of conformance to EN61000
6.2:2001 and EN55011:1998+A1+A2 (EMC Directive (EC Directive
89/336/EEC) from a third certification organization.

In addition, EMC of the machine and system units must be evaluated
according to the above EU and (or) other requirements.

5.5.1.5 Notes on the emergency stop circuit configuration

The power system in the amplifier is shut off by IGBT (transistor) and
not by electro-mechanical means.

When configuring an emergency stop circuit, therefore, be sure to
insert a line contactor to the power input line of Power Supply for
power feeding to allow electro-mechanical shut-off operation, so that
voltage is applied to the control coil of the contactor via the contactor
control output of Power Supply.

If the amplifier fails, even when the emergency stop command input
(*ESP) of the amplifier is driven low, the output relay of Power
Supply cannot sometimes be turned off, disabling the line contactor
from being shut off.

To surely shut off power, besides the shut-off feature of the amplifier,
the emergency stop circuit must have a redundant circuit structure that
has an independent route for directly shutting off the line contactor
when a command is issued from the emergency stop switch.

When a spindle amplifier module is used, if the power line is shut off
during spindle rotation, the power regeneration function may not be
able to stop the spindle immediately, allowing the spindle to coast for
a long time. So, the redundant circuit mentioned above must have a
delay feature using an off-delay timer with a normal stop time taken
into account.
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5.5.1.6 Reduction of load ratio to ambient temperature

Some servo amplifier models have been approved as products
conforming to standards with a load reduction ratio described below
set.

If the load ratio is exceeded during use, the permissible temperature
range of a part used may be exceeded, which can result in the issuance
of an overheat alarm or decrease of the life of the part. So, the
amplifier must be used so that the reduction characteristic is not
exceeded.

For the load reduction ratio, refer to "(6) Derating" in Section 2.2.

5.5.1.7 Overload protection

An overload protection feature is provided as follows:

In the o SP, the protection feature works when the maximum output
continues for 30 s or longer.

In the ai SV, the protection feature works when the current level
becomes 1.3 times as high as the rated current of the motor.

5.5.1.8 External overload protection device

The servo amplifier is not equipped with a special protection device.
To protect conductors, pay attention to the specifications of the power
supply unit.

5.5.1.9 Over-speed protection

The ai series servo amplifiers are not equipped with an over-speed
protection device.

5.5.1.10 24-V power supply

Normally, the power for controlling the ai SV and ai SP is supplied
from the ai PS. When supplying the power from another external
power supply, use a class 2 power supply. The class 2 power supply
uses a transformer and other parts that are proven safety. For details,
contact the power supply manufacturer.

5.5.1.11 Screw tightening torque

The screws of the servo amplifier are tightened with the following

torque:
Screw size Tightening torque (Nm)
M4 1.1tol15
M5 2.0t0 2.5
M6 35t04.5
M10 15t0 16
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55.2 Requirements of UL Standards

5.5.2.1 Classification in standards on insulation design

)

Insulation between circuits and between a circuit and protective
ground (UL508C 36)

According to UL508C, insulation design of the amplifier
conforms to the requirements of UL840. Connect a protective
ground cable to the ground terminal of the lower aluminum
flange.

(2) Installation category (overvoltage category)

®3)

According to UL508C 36.9.4.(C), this amplifier is designed to
fall into installation category (overvoltage category) Ill, so a
surge absorber must be installed in the power input section of the
machine. (UL-compliant product, clamp voltage: 6 kV or lower
between phases) For details of the installation of a surge absorber,
see Appendix A.

Pollution degree of the installation environment and protection
class of the power magnetics cabinet

UL508C requires that when the machine is installed in the
environment of ordinary plants, the power magnetics cabinet in
which this amplifier is to be installed meet pollution degree class
2.

The ai series servo amplifiers are open type devices that are not
equipped with a complete enclosure. If the power magnetics
cabinet satisfies the above requirement, the degree of pollution
inside the cabinet is considered to be class 2.

Insulation design of this amplifier assumes that the amplifier is
installed in an environment with pollution degree 2.

When an external heat sink cooling type amplifier of which heat
sink fin protrudes behind the mounting flange is used, the fin
section must be in a cooling area (duct) conforming to around
IP22 to IP33, and must be protected from being exposed to direct
splashes of coolant, chips, and so forth.
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5.5.2.2 Protection against electric shock

(1) Protection against direct contact with charged parts
This amplifier must be installed in a power magnetics cabinet.
The power magnetics cabinet must be equipped with a lock so
that when the power to the amplifier is on, the power magnetics
cabinet cannot be opened by persons except special maintenance
personnel or persons authorized to do maintenance work who
have been sufficiently trained in prevention of electric shock.

If the operator of the machine needs to open the power magnetics
cabinet for some operations, the operator must be given thorough
safety training, or a protection cover must be provided to prevent
the operator from touching the amplifier.

(2) Confirmation of discharge of the electrolytic capacitor (UL508C
21)
This amplifier includes a large-capacity electrolytic capacitor for
the power smoothing circuit. Even after the power supply input
circuit is shut off, this capacitor remains charged for a while.
When it becomes necessary to touch the amplifier to do
maintenance work or for other purposes, wait until the discharge
time indicated on the face plate of the amplifier is passed, or start
work after ensuring safety by measuring the residual voltage of
the DC link section with a volt-ohm meter and checking that the
LED (red) indicating charging is turned off.

5.5.2.3 Protective grounding

Connect all of the protective ground terminals to the protective ground
(PE) terminal in the power magnetics cabinet.

For how to connect a protective ground cable and its cable diameter,
refer to Section 5.2, "GROUND" and Subsection, “Details of cable
K70”.

Note that connecting a cable terminal to a protective ground point is
not permitted.

5.5.2.4 Overload protection

The ai SP and ai SV are equipped with an overload protection
feature.

In the aii SP, the protection feature works when the maximum output
continues for 30 s or longer.

In the ai SV, the protection feature works when the current level
becomes 1.3 times as high as the rated current of the motor.

5.5.2.5 External overload protection device

The servo amplifier is not equipped with a special protection device.
To protect conductors, pay attention to the specifications of the power
supply unit.
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5.5.2.6  Short-circuit protection
The 200-V input o series servo amplifiers are suitable for use with a
power supply facility with 85,000 Arms or less/240 V (max).
The 400-V input o series servo amplifiers are suitable for use with a
power supply facility with 85,000 Arms or less//480 V (max).

5.5.2.7 Over-speed protection
The ai series servo amplifiers are not equipped with an over-speed
protection device.

5.5.2.8 24-V power supply
Normally, the power for controlling the ai SV and ai SP is supplied
from the ai PS. When supplying the power from another external
power supply, use a class 2 power supply. The class 2 power supply
uses a transformer and other parts that are proven safety. For details,
contact the power supply manufacturer.

5.5.2.9 Screw tightening torque

The screws of the servo amplifier are tightened with the following

torque:
Screw size Tightening torque (Nm)
M4 1.1tol15
M5 2.0t0 2.5
M6 35t04.5
M10 15t0 16
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5.6 NOTES ON COOLANT (REFERENCE)

Coolant including highly active sulfur, oil-free coolant called
synthetic coolant, and water-soluble strong alkali coolant particularly
affect the CNC, motor, and amplifier. Even when they are protected
from being exposed to direct splashes of such coolant, problems
described below may occur. So, special care should be taken.

e  Coolant including highly active sulfur
Some of coolants including sulfur include extremely highly
active sulfur. If such a coolant penetrates into the CNC, motor, or
amplifier, it can corrode copper, silver and other metallic
materials of components, therefore resulting in component
failures.

e Infiltrative synthetic coolant
Some of synthetic type coolants using polyalkylene glycol
(PAG) as a lubricant component have extremely high infiltration.
Such coolants easily penetrate into a motor even if it is well
closed. When this kind of coolant penetrates into the CNC, motor,
or amplifier, it can lead to insulation degrading and component
failures.

e  Water-soluble strong alkali coolant
Some of coolants using alkanolamine to increase the pH level are
so strongly alkaline that an alkalinity of pH10 or more is
measured when diluted by the standard ratio. If such a coolant
penetrates into the CNC, motor, or amplifier, it can cause a
chemical reaction with plastic or other materials, therefore
degrading the materials.
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HEAT DISSIPATION

Chapter 6, "HEAT DISSIPATION", consists of the following

sections:

6.1 200-V INPUT SERIES ....oooiiiiiieeee e 128
B.1.1 0l PS SBIIES...uiiitiiiiee ittt ettt 128
6.1.2 0 SV SEIIBS cuviiiitii ittt 129
6.1.3 0 SP SEIIBS...uiiivie ettt 133

6.2 400-V INPUT SERIES ......coiiiieeecei et 134
B.2.1 Ol PS SEIIBS...uiiiitie ettt ettt 134
B.2.2 0l SV SBIIES c.veevieciec ittt ettt ettt 135
6.2.3 O SP SEIIBS...uiiiiviiiceie ettt 139
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6.1 200-V INPUT SERIES

The amount of heat dissipation by each module of the servo amplifier

au series is described below.

6.1.1

ai PS series

Table 6.1.1(a) ai PS

Name Rated output Total amount of |[Residual amount of heat
P heat dissipation in the cabinet
ai PS 5.5 5.5kW 100W 53w
ai PS 11 11kw 158W 53w
ai PS 15 15kw 333w 61W
ai PS 26 26kW 597W 75W
ai PS 30 30kw 681W 79W
ai PS 37 37kW 706W 81W
i PS 55 45kW 921W 91W
55kW 1115W 101W
Table 6.1.1(b) AC reactor for ai PS
Name Ordering number |Rated output Total e_tm(_)unt_ of heat
dissipation
For ai PS 5.5 5.5kwW
& A81L-0001-0155 oW
For ai PS 11 11kw 38W
For ai PS 15 A81L-0001-0156 15kw 50W
For ai PS 26 A81L-0001-0157 26kW 70w
For ai PS 30 A811-0001-0158 30kW 65W
For ai PS 37 A81L-0001-0159 37kW 55W
For ai PS 55 A81L-0001-0160 55kwW 79W
For ai PS 5.5 A81L-0001-0170 2.2kW 35W
Table 6.1.1(c) ai PSg
Rated Total amount Residual
Name | Ordering number of heat amount of heat
output L . .
dissipation | in the cabinet
ai PSg3 | A06B-6115-H003 3kw 60W 60W
. 5.5kW 105W 55W
PSr 5.5 | A06B-6115-H
HoR 068-6115-H006 =7 5\ 130W 60W
Table 6.1.1(d) AC line filter for ai PSg
Name Ordering number |Rated output Total ellmc?unt. of heat
dissipation
. A81L-0001-0083#3C 2.0kW 10W
ai PSg3
A81L-0001-0171 3.0kw 15W
, 5.5kW 40W
ai PSg 5.5 A81L-0001-0101#C
7.5kW 50W
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6.1.2

ai SV series

The amount of heat dissipation by the ai SV depends on the ai SV
model and the current that flows through the servo motor. For the
current that flows through a servo motor, reference the continuous
rated current of each servo motor. (For the continuous rated current of
each servo motor, refer to the servo motor descriptions. For servo
motors, the continuous rated current is referred to as the stall current.)
As the current that flows through a servo motor, the root-mean-square
value of the current that flows through an actual servo motor on a
machine can be used.

(1) Total amount of heat dissipation
The total amount of heat dissipation by the ai SV is calculated
according to the following expression:

Total amount of heat dissipation
=a+Kal x bl + Ka2 x b2 + Ka3 x b3

a Amount of heat dissipation determined by the ai SV
model [W]
Kal : Coefficient determined by the ai SV [W/Arms]
bl : Current flowing through the servo motor [Arms]
Ka2 : Coefficient determined by the i SV [W/Arms]
b2 : Current flowing through the servo motor [Arms]
Ka3 : Coefficient determined by the aii SV [W/Arms]
b3 : Current flowing through the servo motor [Arms]
ai SV 1-axis (Total amount of heat dissipation)
Name Specification a AXis K [W/Arms]
[W] HRV2 HRV3 HRV4
al SV 4 H101 13| L 5.0 6.5 -
ai SV 20 H103 13| L 5.0 6.5 -
al SV 40 H104 13| L 4.6 5.9 -
ol SV 80 H105 13| L 4.3 5.8 -
al SV 160 H106 17 | L 4.7 6.1 -
ol SV 360 H109 25| L 4.9 5.8 7.9
al SV 20L H153 14| L 5.0 6.5 9.4
ol SV 40L H154 14| L 4.6 5.9 8.4
al SV 80L H155 18| L 4.3 5.8 8.5
i SV 160L H156 16 | L 4.7 6.1 8.8
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af SV 2-axis (Total amount of heat dissipation)

Name Specification a AXis K [W/Arms]
[W] HRV?2 HRV3 HRV4
ai SV 4/4 H201 17 = 5.0 6.5 =
M 5.0 6.5 -
ai SV 4/20 H203 17 5.0 6.5 -
M 5.0 6.5 -
ai SV 20/20 H205 17 5.0 6.5 -
M 5.0 6.5 -
ai SV 20/40 H206 17 5.0 6.5 -
M 4.6 5.9 -
ai SV 40/40 H207 19 4.6 >.9 -
M 4.6 5.9 -
ai SV 40/80 H208 19 - 4.6 >.9 -
M 43 5.8 -
ai SV 80/80 H209 19 - 4.3 >.8 -
M 43 5.8 -
j L 4.3 5.8 -
o SV H210 19
80/160 M 4.7 6.1 -
1 L 4.7 1 -
ol SV H211 19 6
160/160 M 47 6.1 -
j L 5.0 6.5 9.4
ol SV H255 21
20/20L M 5.0 6.5 9.4
1 L . . 4
ai SV H256 o1 5.0 6.5 9
20/40L M 4.6 5.9 8.4
j L 4.6 5.9 8.4
ol SV H257 23
40/40L M 4.6 5.9 8.4
1 L 4. . 4
ai SV Ho58 o1 6 5.9 8
40/80L M 4.3 5.8 8.5
j L 43 5.8 8.5
ol SV H259 21
80/80L M 4.3 5.8 8.5
af SV 3-axis (Total amount of heat dissipation)
Name Specification a Axis K [W/Arms]
(W] HRV?2 HRV3
L 5.0 6.5
ol SV 4/4/4 H301 24 M 5.0 6.5
N 5.0 6.5
L 5.0 6.5
ai SV 20/20/20 H303 24 M 5.0 6.5
N 5.0 6.5
L 5.0 6.5
ai SV 20/20/40 H304 24 M 5.0 6.5
N 4.6 5.9
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(2) Residual amount of heat in the cabinet

By placing the heat sink section of the o SV outside the cabinet,
the residual amount of heat in the cabinet can be calculated
according to the expression below.

Residual amount of heat in the cabinet

=a+ Kbl x bl + Kb2 x b2 + Kb3 x b3
a : Amount of heat dissipation determined by the ai SV
model [W]
Kbl : Coefficient determined by the aii SV [W/Arms]
bl : Current flowing through the servo motor [Arms]
Kb2 : Coefficient determined by the i SV [W/Arms]
b2 : Current flowing through the servo motor [Arms]
Kb3 : Coefficient determined by the ai SV [W/Arms]
b3 : Current flowing through the servo motor [Arms]
af SV 1-axis
Name Specification a | Axis K [W/Arms
(W] HRV2 | HRV3 | HRV4
al SV 4 H101 13| L 5.0 6.5
ai SV 20 H103 13| L 5.0 6.5
ai SV 40 H104 13| L 0.92 1.18
ai SV 80 H105 13| L 0.86 1.16
ai SV 160 H106 17 | L 0.47 0.61
al SV 360 H109 25| L 0.25 0.33 0.4
ai SV 20L H153 14| L 5.0 6.5 9.4
ol SV 40L H154 14 | L 0.92 1.18 1.68
ol SV 80L H155 18| L 0.43 0.58 0.85
ai SV 160L H156 16 | L 0.47 0.61 0.88
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ai SV 2-axis
Name Specification a | Axis K [W/Arms
(W] HRV2 | HRV3 | HRV4
od SV 4/4 H201 17 L 5.0 6.5 ]
M 5.0 6.5 )
ai SV 4/20 H203 | 17 = 5.0 6.5 -
M 5.0 6.5 )
ai SV 20/20 H2os | 17 =120 6.5 -
M 5.0 6.5 }
ai SV 20/40 H206 | 17 — 1.0 1.3 -
M | 092 1.18 -
ai SV 40/40 H207 19 L 0.46 0.59 -
M | 0.46 0.59 -
oi SV 40/80 H208 19 L 0.46 0.59 }
M | 043 0.58 -
oi SV 80/80 H209 19 L 0.43 0.58 }
M | 043 0.58 -
ai SV 80/160 H210 | 19 | 043 | 0.58 _
M | 047 0.61 -
i SV160/160 | H211 | 19 =047 | 061 -
M | 047 0.61 -
ai SV 20/20L Hoss | 21 et 1.3 1.88
M 1.0 13 1.88
ol SV 20/40L H256 o L 0.5 0.65 0.94
M | 0.46 0.59 0.84
ai SV 40/40L H257 o3 |k 0.46 0.59 0.84
M | 0.46 0.59 0.84
ai SV 40/80L H258 o L 0.46 0.59 0.84
M | 043 0.58 0.85
ai SV 80/80L H2s9 |21 - |—043 | 058 | 085
M | 043 0.58 0.85
af SV 3-axis
ificati : K [W/Arms
Name Specification a AXis [ ]
W] HRV2 HRV3
L 5.0 6.5
al SV 4/4/4 H301 24| M 50 6.5
N 5.0 6.5
L 5.0 6.5
ai SV 20/20/20 H303 24| M 5.0 6.5
N 5.0 6.5
L 5.0 6.5
al SV 20/20/40 H304 24| M 5.0 65
N 0.92 1.18
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6.1.3 ai SP series

Table 6.1.3(a) ai SP

Rated output Total amount of Residual fe\mount
Name L of heat in the
(Note 1) heat dissipation .
cabinet

ai SP2.2 1.5kW 75W 37W

i SP 5.5 2.2kW 112w 36W
3.7kW 120W 36W

i SP 11 5.5kW 171W 41w
7.5kW 218W 44W

ai SP 15 11kW 273W 45W

i SP 22 15kW 435W 53W
18.5kwW 515W 57W

ai SP 26 22kW 684W 62W

al SP 30 26kW 739W 65W

ai SP 37 26kW 739W 65W

i SP 45 30kwW 911W 75W
37kwW 1123W 85W

ai SP 55 45kW 1360W 98W

NOTE

1 "Rated output” indicates the continuous rated

output of the motor.
2 The indicated amounts of heat dissipation assume
the use of ail series spindle motor.
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6.2 400-V INPUT SERIES

The amount of heat dissipation by each amplifier of the 400-V input
ou series servo amplifier is described below.

6.2.1 ai PS series

Table 6.2.1(a) ai PS

Total amount .
Residual amount of heat
Name Rated output of heat . .
L in the cabinet
dissipation

ai PS 11HV 11kwW 136W 51W
ai PS 18HV 18kwW 274W 57W
ai PS 30HV 30kW 380W 64W
30kw 394W 64W
ai PS 45HV 37kW 475W 68W
45kwW 567W 75W
i PS 75HV 60kwW 600W 75W
75kW 738W 82W

ai PS 100HV 100kW 1380W 110W

Table 6.2.1(b) AC reactor for ai PS

Name Ordering number |Rated output Total e_tm(_)unt_ of heat
dissipation

For ai PS 11HV 11kw 38W

; A81L-0001-0163
For ai PS 18HV 18kw 70W
For ai PS 30HV AB1L-0001-0164 30kW 60W
For ai PS 45HV e 45kW 100W
For ai PS 75HV 75kW 120W

X A81L-0001-0165
For ai PS 100HV 100kW 180W
For i PS 11HV | A81L-0001-0167 11kwW 55W
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6.2.2

ai SV series

The amount of heat dissipation by the ai SV depends on the ai SV
model and the current that flows through the servo motor. For the
current that flows through a servo motor, reference the continuous
rated current of each servo motor. (For the continuous rated current of
each servo motor, refer to the servo motor descriptions.) As the
current that flows through a servo motor, the root-mean-square value
of the current that flows through an actual servo motor on a machine
can be used.

(1) Total amount of heat dissipation
The total amount of heat dissipation by the ai SV is calculated
according to the following expression:

Total amount of heat dissipation = a + Kal x bl + Ka2 x b2

a . Amount of heat dissipation determined by the ai SV
model [W]

Kal : Coefficient determined by the ai SV [W/Arms]

bl : Current flowing through the servo motor [Arms]

Ka2 : Coefficient determined by the o SV [W/Arms]

b2 : Current flowing through the servo motor [Arms]

ai SV 1-axis (Total amount of heat dissipation)

Name Specification 2 |Axis K [W/Arms]

[W] HRV?2 HRV3 HRV4
al SV 10HV H102 13| L 8.2 14.8 -
ai SV 20HV H103 13| L 8.8 14.5 -
ai SV 40HV H104 13| L 8.8 15.3 -
ai SV 80HV H105 17 | L 9.0 12.3 -
al SV 180HV H106 25| L 8.8 12.3 23.4
ai SV 360HV H109 34| L 7.8 11.0 18.2
ai SV 10HVL H152 14 | L 8.2 14.8 26.4
ai SV 20HVL H153 14 | L 8.8 14.5 25.2
al SV 40HVL H154 18| L 8.8 15.3 27.2
al SV 80HV H155 16 | L 9.0 12.3 23.7

-135-



6.HEAT DISSIPATION B-65282EN/06

ai SV 2-axis (Total amount of heat dissipation)

K [W/A
Name Specification a Axis [ rms]
(W] HRV2 | HRV3 | HRV4
ai SV 10/10HV | H202 17 |+ 8.2 14.8 -
M | 82 14.8 ]
ai SV 20/20HV | H205 17 Lt 88 14.5 -
M | 88 145 ]
ai SV 20/40HV H206 19 |t 8.8 14.5 -
M | 88 15.3 ]
ai SV 40/40HV | H207 19 - 88 15.3 -
M | 88 15.3 ]
ai SV 40/80HV |  H208 19 - 88 15.3 -
M | 90 12.3 ]
ai SV 80/80HV | H209 19 = 9.0 12.3 -
M | 90 12.3 ]
i SV 10/10HVL|  H252 19 - 8.2 14.8 26.4
M | 82 148 | 264
oi SV20/20HVL | H2s5 | 21 |23 145 | 252
M | 88 145 | 252
0i SV20/40HVL| H2s6 | 21 22 145 | 252
M | 88 153 | 272
ai SV 40/40HVL | H257 21 L 8.8 153 | 27.2
M | 88 153 | 272
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(2) Residual amount of heat in the cabinet
By placing the heat sink section of the o SV outside the cabinet,
the residual amount of heat in the cabinet can be calculated
according to the expression below.

Residual amount of heat in the cabinet

=a+ Kbl x bl + Kb2 x b2

a : Amount of heat dissipation determined by the ai SV
model [W]

Kbl : Coefficient determined by the aii SV [W/Arms]

bl : Current flowing through the servo motor [Arms]

Kb2 : Coefficient determined by the i SV [W/Arms]

b2 : Current flowing through the servo motor [Arms]

af SV l-axis (Residual amount of heat in the cabinet)

Name Specification a Axis K [W/ArmS]

(W] HRV2 | HRV3 | HRV4
ai SV 10HV H102 13 L 8.2 14.8 -
ai SV 20HV H103 13 L 1.76 2.9 -
al SV 40HV H104 13 L 1.76 2.9 -
al SV 80HV H105 17 L 0.90 1.23 -
ai SV 180HV H106 25 L 0.44 0.62 1.17
al SV 360HV H109 34 L 7.8 11 18.2
al SV 10HVL H152 14 L 1.64 1.53 2.64
ai SV 20HVL H153 14 L 0.88 1.53 2.52
ai SV 40HVL H154 18 L 0.88 1.53 2.72
ai SV 80HV H155 16 L 0.90 1.23 2.37
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af SV 2-axis (Residual amount of heat in the cabinet)

Name Specification & | Axis K [W/Arms
(W] HRV2 | HRV3 | HRV4
i SV 10/10HV | H202 17 |[Kat] 82 14.8 -
Ka2 | 8.2 14.8 -
i SV20/20HV | H205 17 (Ratl 1.76 2.9 -
Ka2 | 176 2.9 )
ai SV 20/40HV |  H206 19 |Xat| 088 | 145 -
Ka2 | 0.88 | 153 -
ai SV 40/40HV | H207 19 | Kal| 088 | 153 -
Ka2 | 0.88 | 153 )
oi SVAO/BOHV |  H208 | 19 (oL 088 | 153 -
Ka2 | 090 | 1.23 -
i SV 80/80HV |  H209 19 [Rall 090 | 123 -
Ka2 | 090 | 1.23 )
ai SV 10/10HVL|  H252 19 [Kal 082 148 | 264
Ka2 | 0.82 | 148 | 2.64
0i SV20/20HVL| H2ss | 21 [ab) 088 1 145 | 252
Ka2 | 0.88 | 145 | 252
oi SV 20/0HVL | Hos6 , | Kal| 088 | 145 | 252
Ka2 | 0.88 | 153 | 237
ai SV 40/40HVL | H257 pp (el 088 | 153 | 237
ka2 | 0.88 | 153 | 237
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6.2.3 ai SP series

Table 6.2.3 ai SP

Rated output Total amount of Residual gmount
Name N of heat in the
(Note 1) heat dissipation .
cabinet
0.55kW 26W 18W
i SP 5.5HV 1.5kW 44W 22W
2.2kwW 59W 24W
3.7kw 87TW 29W
wi SP 11HV 5.5kW 122w 37W
7.5kW 156W 39w
ai SP 15HV 11kW 189W 40W
i SP 30HV 15kW 247W 41W
22kW 349w 45W
i SP 45HV 30kW 482W 52W
37kW 588W 57W
ai SP 75HV 60kW 1264W 91W
ai SP 100HV 100kW 2100W 150W
NOTE
1 "Rated output” indicates the continuous rated
output of the motor.
2 The indicated amounts of heat dissipation assume
the use of ail series spindle motor.
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COOLING

The au series has a built-in fan for external fin cooling, so that external
forced air cooling is unnecessary.

To maintain cooling efficiency, be sure to provide maintenance areas
as described in Section 8.1.
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8.EXTERNAL DIMENSIONS AND MAINTENANCE AREA

EXTERNAL DIMENSIONS AND
MAINTENANCE AREA

Chapter 8 "EXTERNAL DIMENSIONS AND MAINTENANCE
AREA", consists of the following sections:

8.1 OUTLINE DRAWINGS .......c.coieiiiiiiiieneiecse e 142
8.1.1 Outline Drawings of Amplifiers, Panel Cut-out,

and Maintenance Ar€a.........c.coeverrereeiriininesese e 142

8.1.2 AC Reactor Unit.......ccocovviiiiniieieieene e 148

8.1.3  AC LINe FIlter ...cc.ooveiiiiiciiieeeeee e 158

8.1.4 Power TranSformer.........ccocvviiieneieiei e 159

8.1.5 Regenerative Discharge Unit............ccoceovininiencnennenn 165

8.1.6 Dynamic Brake Module (DBM)........cccccvvvnirenenennn. 168

8.1.7 Circuit Breaker .........ccoovviiiininicces e 170

8.1.8  Magnetic Contactors .........ccocoevrerrerierieiniresesese s 172

8.1.9 Lightning Surge Protector ..........ccceovivinenenenenenn 179

8.1.10 NOISE FITEr.....oviiiieieiiice s 182

8.2 PANEL CUT-OUT DIAGRAMS .......ccooiiiiiiesinineseieas 185
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8.1

OUTLINE DRAWINGS

8.1.1

Outline Drawings of Amplifiers, Panel Cut-out, and
Maintenance Area

(1) ai PS series

Outline Maintenance| Internal | Internal | External
Model . Panel cut-out
drawing area fan*1 fan*2 fan
ol PS5.5 O““'T‘e Panel cut-out 2 Maintenance Provided - -
drawing 2 area 1l
ol PS 11 O““'T‘e Panel cut-out 3 Maintenance Provided - Provided
drawing 3 area 2
ol PS 15 O““'T‘e Panel cut-out 3 Maintenance Provided - Provided
drawing 3 area 2
200-V input | . i i
. P al PS 26 O“"'T‘e Panel cut-out 4 Maintenance Provided - Provided
series drawing 4 area 3
ai PS 30 O““'T‘e Panel cut-out 4 Maintenance Provided - Provided
drawing 4 area 3
ol PS 37 O““'T‘e Panel cut-out 4 Maintenance Provided - Provided
drawing 4 area 3
Power Outline Maintenance
regeneration ai PS 55 . Panel cut-out 5 Provided | Provided | Provided
drawing 5 area 4
type QOutline Maintenance
oi PS 11HV |-V ) Panel cut-out 3 Provided - Provided
drawing 3 area 2
. Outline Maintenance . .
al PS 18HV . Panel cut-out 3 Provided - Provided
drawing 3 area 2
. Outline Maintenance . . .
. al PS 30HV . Panel cut-out 4 Provided | Provided | Provided
400-V input drawing 4 area 3
series . i i . . .
al PS 45HV O“"'T‘e Panel cut-out 4 Maintenance Provided | Provided | Provided
drawing 4 area 3
. Outline Maintenance . . .
al PS 75HV . Panel cut-out 5 Provided | Provided | Provided
drawing 5 area 4
oi PS 100HV|[OUNe oo nel cut-out 5 [MAINENANCE | o L ided | Provided | Provided
drawing 5 area 4
. . QOutline Maintenance .
Resistance . ot PSg 3 u I. Panel cut-out 1 ! - Provided -
. 200-V input drawing 1 area 1
regeneration series QOutline Maintenance
type ai PSg 5.5 ) Panel cut-out 2 - Provided -
drawing 2 area 1

*1
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(2) ai SV series

Model Outline drawing | Panel cut-out | Maintenance area |Internal fan Ex;::]nal
ai SV 4 Outline drawing 1 |Panel cut-out 1 |Maintenance area 1 | Provided -
ai SV 20 Outline drawing 1 |Panel cut-out 1 |Maintenance area 1 | Provided -
ai SV 80 Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided -
ai SV 160 Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided Provided
1-axis |ai SV 360 Outline drawing 4 |Panel cut-out 4 |Maintenance area 3 | Provided Provided
ai SV 20L Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided -
ai SV 40L Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided -
ai SV 80L Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided Provided
ai SV 160L Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
ai SV 4/4 Outline drawing 1 |Panel cut-out 1 |Maintenance area 1 | Provided -
ai SV 4/20 Outline drawing 1 |Panel cut-out 1 |Maintenance area 1 | Provided -
200-V ai SV 20/20 Outline drawing 1 |Panel cut-out 1 |Maintenance area 1 | Provided -
input ai SV 20/40 Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided -
series ai SV 40/40 Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided Provided
ai SV 40/80 Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided Provided
D-axis ai SV 80/80 Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided Provided
ai SV 80/160 Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
ai SV 160/160  |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
ai SV 20/20L Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided -
ai SV 20/40L Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided Provided
ai SV 40/40L Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided Provided
ai SV 40/80L Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
ai SV 80/80L Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
ai SV 4/4/4 Outline drawing 1 |Panel cut-out 1 |Maintenance area 1 | Provided -
3-axis |ai SV 20/20/20 |Outline drawing 1 |Panel cut-out 1 |Maintenance area 1 | Provided -
ai SV 20/20/40 |Outline drawing 2 [Panel cut-out 2 |Maintenance area 1 | Provided -
ai SV 10HV Outline drawing 1 |Panel cut-out 1 |Maintenance area 1 | Provided -
ai SV 20HV Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided -
ai SV 40HV Qutline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided -
ai SV 80HV Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided Provided
L-axis ai SV 180HV Outline drawing 4 |Panel cut-out 4 |Maintenance area 3 | Provided Provided
ai SV 360HV Outline drawing 5 |Panel cut-out 5 |Maintenance area 4 | Provided Provided
ai SV 10HVL  |Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided -
ai SV 20HVL Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided Provided
400V az: SV 40HVL Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided Provided
input ou‘ SV 80HVL Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
series o1 SV 10/10HV |Outline drawing 1 |Panel cut-out 1 |Maintenance area 1 | Provided -
ai SV 20/20HV |Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided -
ai SV 20/40HV |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
ai SV 40/40HV |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
2-axis ocz: SV 40/80HV |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 Provi.ded Provi.ded
ai SV 80/80HV |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
ai SV 10/10HVL |Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 | Provided -
ai SV 20/20HVL |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided | Provided
ai SV 20/40HVL |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
ai SV 40/40HVL |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 | Provided Provided
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(3) ai SP series

Model Outline drawing | Panel cut-out | Maintenance area Internal | External
fan fan

ai SP 2.2 Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 Provided -
ai SP 5.5 Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 Provided | Provided
ai SP 11 Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 Provided | Provided
ai SP 15 Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 Provided | Provided
ZISSl-J\t/ ou: SP 22 Outline drawing 4 |Panel cut-out 4 |Maintenance area 3 Provided | Provided
series |4 SP 26 Outline drawing 4 |Panel cut-out 4 |Maintenance area 3 Provided | Provided
ai SP 30 Outline drawing 4 |Panel cut-out 4 |Maintenance area 3 Provided | Provided
ai SP 37 Outline drawing 4 |Panel cut-out 4 |Maintenance area 3 Provided | Provided
ai series ai SP 45 Outline drawing 5 |Panel cut-out 5 |Maintenance area 4 Provided | Provided
ai SP 55 Outline drawing 5 |Panel cut-out 5 |Maintenance area 4 Provided | Provided
ai SP 5.5HV  |Outline drawing 2 |Panel cut-out 2 |Maintenance area 1 Provided | Provided
ai SP 11HV  |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 Provided | Provided
400-V |ai SP 15HV Outline drawing 3 |Panel cut-out 3 |Maintenance area 2 Provided | Provided
input |ai SP 30HV  |Outline drawing 4 |Panel cut-out 4 |Maintenance area 3 Provided | Provided
series |ai SP 45HV  |Outline drawing 4 |Panel cut-out 4 |Maintenance area 3 Provided | Provided
ai SP 75HV  |Outline drawing 5 |Panel cut-out 5 |Maintenance area 4 Provided | Provided
ai SP 100HV |Outline drawing 5 |Panel cut-out 5 |Maintenance area 4 Provided | Provided
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(4) Amplifier outline drawings

Outline Outline Outline Outline Outline
drawing 1 drawing 2 drawing 3 drawing 4 drawing 5
. 50mm-wide . 60mm-wide 90mm-wide 150mm-wide 300mm-wide
Without external fin i X i X . X i .
With external fin With external fin With external fin With external fin
A
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90 150 L— 300
A T ] ] ] ]
s § ] [e— [ — —
= ] [— [ —  —
= s [— | — —
172 = == [ e
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- == = &= | s R w— | E— —
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A
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(5) Panel cut-out drawings

Panel cut-out 4

Panel cut-out 3

Panel cut-out 2

Panel cut-out 1
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Panel cut-out 5

8-M5

See Section 8.2 for details.
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flow and make replacement of a fan unit easy, be sure to reserve the

An amplifier contains a fan motor for internal stirring. To allow air to
shaded areas shown in the figure below.

(6) Maintenance area drawings

B-65282EN/06
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8.1.2 AC Reactor Unit

(a) A81L-0001-0155

There are two types of shapes under the same specification drawing

number. Both types use the same mounting pitches and other
dimensions for mounting.

Specifying shape (1) or (2) is not possible.

Shape (1)
F
@L;} ﬁ;@ i,;@ gt
;% c1
o Bt ek
- i 1 — i
Sk M
i . i
Tla = & ? T % l
@ © r
=== == =
Max.B
Max.H
= == == = R
Lr &5
-
A C
Shape (2)
E
& " &5 ek
’17 : G

Max.B
Max.H
A B C D E F G Gl H K P R M
Shape (1) 115 155 82 50 65 84 48 20.5 | 135 5 135 2 M5
Shape (2) 65 155 85 50 65 94 48 20.5 | 127 5 125 2 M5

- 148 -



B-65282EN/06 8.EXTERNAL DIMENSIONS AND MAINTENANCE AREA

(b) A81L-0001-0156

There are two types of shapes under the same specification drawing

number. Both types use the same mounting pitches and other
dimensions for mounting.

Specifying shape (1) or (2) is not possible.

Shape (1)

M

B, @ o

AR1L-0001 D155, |

7
[ —:

Max.B
Max.H
= ——— ——— —"— R
i l
| N
) C |
Shape (2)
F
6@
5 —— G
e e
el _ el | e
{2 B i
ﬂ‘ ‘e K M-
| E |
T & & @l | = Il |
Max.B Max H
./ h
=+
| ‘ E f
A B C D E F G G1 H K P R M
SR (1) 115 155 108 42 95 84 66 29.5 135 7.2 135 2 M5
S\ (2) 65 155 107 42 95 84 66 29 131 7.2 115 2 M5
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(c) A81L-0001-0157

There are two types of shapes under the same specification drawing
number. Both types use the same mounting pitches and other
dimensions for mounting.

Specifying shape (1) or (2) is not possible.

Shape (1)

Max.B N

Shape (2)

[l
L_,UJ

0
=
&

0
w
7

[l
i

Max.B ‘

Gl

Shape (1)

128

155

165

55 145 84

33

135

N0

M5

Shape (2)

70

155

165

55 145 84

33

115
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(d) A81L-0001-0158
There are two types of shapes under the same specification drawing
number. Both types use the same mounting pitches and other
dimensions for mounting.
Specifying shape (1) or (2) is not possible.

Shape (1)

Max.B

Shape (2)

Max.B

N0

Shape (1) 128 155 165 55 145 84 66 33 135 7.2 135 M5

Shape (2) 70 155 165 55 145 84 66 33 135 7.2 115 2 M5
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(e) A81L-0001-0159

There are two types of shapes under the same specification drawing
number. Both types use the same mounting pitches and other
dimensions for mounting.

Specifying shape (1) or (2) is not possible.

Shape (1)
E
@ ﬁ@% o
\/ \( G
‘\ & &) \‘
| |
\ & & \ G1
SRR
Sk "
=" 1 -
//k = /(;\
Bl =B = =
Max.B
Max.H
Lo o | H=p 1
| et =T
I A T C 1
Shape (2)
E
@ @ q
\/ \( G
‘\ [ & \‘
| |
\ [ 3] \ Gl
]
&\ e
Sk "
=" e _
I p=\
Bl ER alde
Max.B
Max.H
BN o )
I A C
A B C D E F G G1 H K P R M
Shape (1) 185 | 160 115 80 100 | 124 | 105 | 44 | 185 | 7.2 | 185 | 2.6 | M8
Shape (2) 184 | 160 115 80 100 | 124 | 95 | 385 | 185 | 7.2 | 185 | 2.6 | M8
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(f) A81L-0001-0160

There are two types of shapes under the same specification drawing
number. Both types use the same mounting pitches and other
dimensions for mounting.

Specifying shape (1) or (2) is not possible.

Shape (1)
F
E——a ] ¢
- —] ‘ o
.
p K M
— = | S,
Bllelml | 2
Max.B Max.H
I I ‘ ‘ R
ERE JJ_LﬁJL
L—DA—J L—E—J
Shape (2)
F
® 7@9 [
e ¢
| |
——a ] o
oLk —
p K M
S h— . | I
Bldells Lo =
Max.B Max.H
T T ‘ | R
E Jq_pﬂi
L—f\—J L—E—J
A B C D E F G Gl H K P R M

Shape (1) 185 170 120 80 100 | 124 | 125 58 190 7.2 185 2.6 M8

Shape (2) 184 170 120 80 100 | 124 | 115 | 57.5 | 185 7.2 185 2.6 M8
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(g) A81L-0001-0163
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Max.H
] i R
:‘fﬁ HH‘@IL’:A
t
D ‘ | E | ‘
A , , C .
A B C D E F G Gl H K P R M
A81L-0001-0163 | 135 155 165 55 145 84 66 33 135 7.2 135 2 M5
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(h) A81L-0001-0164

- -
Max.B =
« Max.H s
.
T =ll= d b r [ ‘ W
D

< 4l

Jen

O m

A81L-0001-0164 | 185 172 175 70 154 | 116 | 106 53 185 7 185 2.6 M8
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(i) A81L-0001-0165

F

L i
ol =L oL o
—u\ [T 1= __'—‘\ [T 1= —T_LV_H
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N = 71
A B C D E F G Gl H K P R M
A81L-0001-0165 | 248 200 238 | 105 | 216 | 155 | 151 | 75.5 | 248 7 248 2.6 | M10
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(j) A81L-0001-0167
(j) A81L-0001-0170
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Shape (1) 115 155 82 50 65 84 48 20.5 | 135 5 135 2 M5
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8.1.3 AC Line Filter

(a) A81L-0001-0083#3C, A81L-0001-0171
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8.14 Power Transformer

(a) For ai PS 5.5, ai PSg 5.5 (at 5.5 KW output) (A06B-6052-J001)

310 115 75

|
Iﬁ Terminal M4 41
@ Inal @ o i

S

]
IR 1717
[ﬁfi[:r”” IJILJ}EJ

320

—
-

il L@ %ﬁ% \
250 150
340 Max.217

Outline Drawing of Power Transformer with no Cover

b

Outline Drawing of Power Transformer with Cover

NOTE
The four side panels are all meshed, while the top is

a solid plate.
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(b) For ai PS 11, ai PSg 5.5 (at 7.5KW output) (A06B-6044-J006)

370 N |—135

i@ /Termina[ M6 @ o

o |
11 TIXX © Ea—
ITIX T X r
K30 |

= . 1

91 |

390

300 190
400 Max.270

O
s

305
431

85

- SR =S

460 310

Outline Drawing of Power Transformer with Cover

NOTE
The four side panels are all meshed, while the top is
a solid plate.
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(c) For ai PS 15 (A06B-6044-J007)

450 |

Terminal M6 @ P
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Q
[Fﬁﬁﬁl |

66

Il T I I

460
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300 120
480 Max.300
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Outline Drawing of Power Transformer with no Cover
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v
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480 120
600 350

Outline Drawing of Power Transformer with Cover

NOTE
The four side panels are all meshed, while the top is
a solid plate.
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(d) For ai PS 26, 30(A06B-6044-J010)

1 540 , , 170 103 |
@ Terminal M8 @ - }1
hY |
.

LENEBIBEREENEEBREES|
I EERNINENEENIEEEEE

52

500

300 190
570 Max.315
[

i

el —

Outline Drawing of Power Transformer with no Cover

1 540 1 103
&

é ey

E

551

430

T 1 B
__!_ e S
] ) -
T
300 i
570 190
700 360

Outline Drawing of Power Transformer with Cover

NOTE
The four side panels are all meshed, while the top is
a solid plate.
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(e) For ai PS 37, ai PS 55 (at 45kW output) (A06B-6044-J015)

115 208

660 )

M10

O
g o _.__.__\_'
1.1t 1111
Lff{.” | =

545

200

300

710 \ __ll_q_ | Max.370

Outline Drawing of Power Transformer with no Cover

660 208

=
; R

| 61
1
_

A75
606

70

300
710 200
800 400
Outline Drawing of Power Transformer with Cover
NOTE
The four side panels are all meshed, while the top is
a solid plate.
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(f) For ai PSg 3 (2KW output) (A80L-0024-0006), ai PSg 3 (S3KW output)
(A80L-0026-0003)

OM108-12P(M4)

—M O D =
MM TIANCIM it
HATEEFEET-E LD
Max10
510
CE L R T 85 b
J/Gmoa—sz(m) \
Max. 250 . Max.17S
=
*
=

b 1
+ + +
=
50 150 50 l 125

280 ' m_ | 150

|10|
Drawing number A80L-0024-0006 A80L-0026-0003
Type (name) SBE SCE
Weight 27 kg 36 kg
hl* (height of transformer) 217mm max 247mm max
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8.1.5 Regenerative Discharge Unit

(a) A0O6B-6089-H510
For the panel cut-out drawing, see Section 8.2 (e).

Ol

92-C

Label

08¢

Terminal block: M4 x4
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(b) A06B-6089-H500
For the panel cut-out drawing, see Section 8.2 (f).

90 max,
45 o6

| 2-2= AIR FLOW
+ + "

t
Mounting
direction
ol o
| 0
M| M
M4

/SCreW
Y.d

S ) S

‘/I .6
25 40 o5 90

g e

Terminal block: M4 x4
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(c) A0O6B-6089-H711 to H713
For the panel cut-out drawing, see Section 8.2 (g).

ATR OUT
(Caution: High temperature) 150.0
130.0 <.
N 75
. 4
i‘A >
) Il
o
Y Z & & & o
7
7
A I
|
|
|
|
|
: Mounting direction ol ol ©
g | - <ol Q
v, Label M o O
| ™l ra| M
| in
| a
I M4
|
|
/
2
o
Q|
Smin | |, - R o
5 T3-1 23 4866
3
T clejejeelee
o [ty
SCREW M4X8 A
3 | HeBEEER0 . Packing
o 3
| 2 3 45 6 P s
FAN MOTOR-
y
le 1280 ]
134max
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8.1.6 Dynamic Brake Module (DBM)

For the panel cut-out drawing, see Section 8.2 (j).

(a) AO6B-6079-H401

y

380
360

© ®
O~ ¥0a)
i[AO[OO] | <! _ . :
| f
D
50 | ¥
m _---EIL_
100 4@., .
[d a
[@ | q
-

| 72
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(b) AO6B-6069-H300

10 Natural exhaust TOP o 49 100 /Q@
4 - b:
Lttt t ¢ | |
/@
1 N. P
BOTTOM
o 3 =
ol O
8353 ]
I Tz [
T2 | ») q J
| [e]1[e]|[e][e]
| re =)
. {eEieiel
|
| @@
®) I T1
Z ‘ 3 b
N 220max |

Natural exhaust

0000 S

Weight : 10kg | |

153

138
210 MAX
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8.

1.7 Circuit Breaker

C (Dimension with terminal cover)

Ordering drawing | | g | ¢ | p | g |My-| F |G |H]| 1 | 3| K |L |Mp-| N [Mounting
number
(@)|A06B-6077-K101 |75 |50 180 |84 [100 [M5 [17 |84 |60 |43 |97.8¢4.9]84 |M4 [25 |2 positions
(b)|A06B-6077-K102
(c)|A06B-6077-K103 |75 |50 |180 |84 [100 |M8 |17 |84 |60 |43 [¢7.8 |[p4.9]84 |M4 |25 |2 positions
(d)|A06B-6077-K104
(e)|A06B-6077-K108
(f) |A0BB-6077-K105
(9)|A0BB-6077-K110  |105 |70 [265 [144 |165 |M8 [25.5 |84 |56 |47 [08.5 [04.5|126 |M4 |35 |4 positions
(h)|A06B-6077-K109
(i) |A06B-6077-K107
() |n06B-6077-K106 |75 |50 [180 |84 |100 M5 [17 [84 60 |43 o7.81p4.9]84 M4 |25 |2 positions
e M i |
| o 2
ol of 2=t
I ]
=
M °

R L]
B H
A . G
Ma— Ma—
|
i
— |
o1 ol L
.HJ .N.J

Two mounting holes(1) Two mounting holes(2)  Four mounting holes

The circuit breakers have two or four mounting holes.
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(k) AO6B-6077-K111

137 .
25 ‘
I I I §—$T
I I I
¢

9 4]
P

1y
[=

i
T
I

Ly

e

2

b

as

i
I

Ji.F 3
s S +
L Yy
A
40,5
I

4 ) 94,5
56 56 103
135 4.5 107
140 148
FAB M& or @7

214-218
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8.1.8

Magnetic Contactors

(a) AO6B-6077-K121

(Dimensions with cover for protecting live parts)

64 Coil terminal M3.5
81
6l - Main terminal M4
8.5 z —_—
a g ‘ I
= ) L = b R .
= 2 o) Sy
____J_—(’ﬁ“ 3 F i
I——Q g I ] T
S o o r Mo
= 5 9 « (it < ©
o
s ¥ g | ;
[ : ﬁ{
[%2]
| oy
Lw ' = ol @
S ! H PN Auxiliary terminal M3.5
= | L BN |
e 7.7
9.7
3 13
54
It R
K : 3 =
YR REY
Dimensions for drilling mounting holes o
Mounting (1) and (2) are possible. O o
(1) : 54X56-60 © O
(2) : 50X60 0
¢ |
2-M4
00
Order.lng Fuji Electric part Operation coil Auxiliary _
drawing number voltage contact | Weight
number Body Cover structure
200V/50Hz
A06B-6077-K121|SC-5-1 SZ-JC4 200-220V/60Hz lalb 0.38Kg
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(b) A0BB-6077-K122, A06B-6077-K123

Main
terminal Coil terminal-
96 M5 M3.5

) 655 . . 4 o
105 Auxiliary .

terminal M3.5

= am] - .

14.

i
= =

59.5

87

m)
%

—
o
(&3]

12.4

Dimensions for drilling mounting holes

45(~50 X
g
mF 2 Y
4 e r
[ !L'HK ! )
| N\O! |
RNV
HEAANE
r i | |
A E—
65~(60)

» Mounting dimensions: Holes <1> or <2> can be used for
mounting.
<1>: (60 to) 65 x 70 (compatible with SC-1N and SC-2N)
<2>: 45 (to 50) x 75

» Mounting screw: 2-M4
Install a screw at two mounting holes located diagonally.

Ordering Fuji Electric part . . |Auxiliary
. Operation coil .
drawing number voltage contact | Weight
number Body Body 9 structure
A06B-6077-K122|SC-N1 SZ-N1J 200V/50Hz 2a2b 0.59Kg
A06B-6077-K123|SC-N2 SZ-N1J 200-220V/60Hz 0.59Kg
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(c) AO6B-6077-K124

Coil
111 Main terminal 88 terminal
12.5 M6 M3.5
10.5 . S
Auxiliary 1]
terminal M3.5\ | =
= I:’_V—n—\ i
X e
"
—r— ] 1_
w|O
- —] = = ™~ |—
hIE
T ]_
L——n
T u O||9]|®
20.5
16.8
Dimensions for drilling mounting holes
0
o
| T 1= [se)
dh —
b
o Ts]
B H—
@ .
Mounting T h
hole
2-M4 (55~)60
¢ Mounting dimensions: Holes <1> or <2> can be used for
mounting.
<1>: 70 x 75 (compatible with SC-1N and SC-2N)
<2>: (551t0) 60 x 90
e Mounting screw: 2-M4
Install a screw at two mounting holes located diagonally.
Order.lng Fuji Electric part Operation coil Auxiliary _
drawing number voltage contact | Weight
number Body Body structure
200V/50Hz
A06B-6077-K124|SC-N2S  [SZ-N2SJ 200-220V/60Hz 2a2b 1.1Kg
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(d) A06B-6077-K125

117 Main terminal Coil terminal
M6 M3.5
714 88
17.7 Auxiliary terminal 32
M3.5 ©
I E D
D o —
[ L
© 1 I ™| ™~
H= -3l = 8
@ L o
)
— &)
D

Dimensions for drilling mounting holes

Mounting

hole —er——— ] — __~

2-M4

Ordering Fuji Electric part . . |Auxiliary
. Operation coil .
drawing number voltage contact | Weight
number Body Cover structure
200V/50Hz
A06B-6077-K125|SC-N4 SZ-N4J 200-220V/60Hz 2a2b 1.5Kg
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(e) AO6B-6077-K126

132

89

32.7

e

Main terminal
M6

Dimensions for drilling mounting holes

Mounting
hole
2-M4

Coil terminal

127

Ordering Fuji Electric part . . |Auxiliary
. Operation coil .
drawing number voltage contact | Weight
number Body Body structure
200V/50Hz
A06B-6077-K126 |SC-N5 SZ-N4J 200-220V/60Hz2 2a2b 1.8Kg
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(f) AO6B-6077-K127

174 (154) %1 Coil terminal
118 Main terminal M10 138 M3.5
14.5 N
o~
Auxiliary terminal M3.5
)]
M ey I
° w
_ ==
=e 2R
:l——,—
] |
B

*1 When two side-on auxiliary contact units are installed

Mounting Dimensions for drilling mounting holes
hole

2-M6 @

o

(o2}
- :$. {}:_" . L

o

T - T [sp}

L 1 —

Il—_-ﬂt_l._ ! -

|
Orderilng Fuji Electric part Operation coil Auxiliary .
drawing number voltage contact | Weight
number Body Body structure
200V/50Hz
A06B-6077-K127|SC-N8 SZ-N8J 200-220V/60Hz 2a2b 4.9Kg
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(g) AO6B-6077-K128

174 Main terminal Coil terminal
118 M10 138 M3.5
14.5 47 N
o
] -
Auxiliary terminal
M3.5
)]
Lr—
° wl o
. B L 0| O
° —| &
o T
J— )
Dimensions for drilling mounting holes
(80~) 90
"'ﬁl__fﬁl__fg—m'
o
N | Ly
| 4 =
- - —
| —
lm . Al
|
M i | |
pouning U
ole
2-M5
Order_lng Fuji Electric part Operation coil Auxiliary .
drawing number voltage contact | Weight
number Body Body structure
200V/50Hz
A06B-6077-K128|SC-N7 SZ-N7J 200-220V/60Hz 2a2b 2.7Kg
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8.1.9

Lightning Surge Protector

(a) AO6B-6077-K142

4_910 E Connection

H

0

o O O . o

LS .

Resin Rt o
000 5 J
Le.d - H H ” 8 "

QJ

Case——mm

Resin

Lead ———l-]

Case ——

diagram

O] ®

TBIM Tahuet T

6]
Blaek

28% |

‘ 4.51%0.5

41|

(1) For line-to-line installation:

11|

RAV-781BYZ-2

Connection diagram

® ® &3] @
Tsluk TBlul TBIuI TY!“OI/GI“I

5.5
28.5¢%|

-

gmeovonnmacn ey
i

200%°,
S—

281 |

4

(2) For line-to-ground installation:

RAV-781BXZ-4

Specification

Rated voltage

Clamp voltage

Surge withstand
current

Surge withstand voltage

R-A-V-781BYZ-2

250VAC

783VDC+10%(V1.0)

2500A(8/20uS)

20KV(1.2/50uS)

Specification

Rated voltage

AC discharge start
voltage

Surge withstand
current

Maximum surge discharge
start voltage

R-A-V-781BXZ-4

line-to-line: 430VAC,

line-to-ground: 250VAC

700VAC+20%(Ua)

2500A(8/20S)

2.0kV(1.2/50uS)
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(b) AO6B-6077-K143

2,

[RES!

Connection diagram

0] ® )
TB!ul Black Blask

4
.2*0'9 22
N
T
)
O O O -
Resian - «
goga 0
Lnud-———a—ﬂ ﬂ H 8 ﬂ
[yl
o2 3
I
Case (‘%
A

2,

(€]

4.5%+0.5

]

(HES)

g
& 22
N%
N\

For line-to-line installation: RAV-152BYZ-2A

Connection diagram

0] @
Tsmk Tsml TB]M TYtIIu/Grm

2 =
000 © o :
Resin - N
000 0 & J
ps 11/ . |
st
23 +
|
Case ——m g\’l

4.530.5

M

411} -

(2) For line-to-ground installation: RAV-801BXZ-4

Specification

Rated voltage

Clamp voltage

Surge withstand
current

Surge withstand voltage

R-A-V-152BYZ-2A

460VAC+15%

1470V+10%(V1.0)

2500A(8/20uS)

20KV(1.2/50uS)

Specification

Rated voltage

AC discharge start
voltage

Surge withstand
current

Maximum surge discharge
start voltage

R-A-V-801BXZ-4

line-to-line: 500VAC,

line-to-ground: 290VAC

AC800V+20%(Ua)

2500A(8/20uS)

2.32kV(1.2/50uS)

- 180 -



B-65282EN/06 8.EXTERNAL DIMENSIONS AND MAINTENANCE AREA

(c) AO6B-6077-K 144

Connection diagram

@4 .2+0.5 E
o o 0°| &k
RESIN wl §
{
LEAD WIRE “ H Ha § Wa
1 o3 = :
CASE = E
]
a1+
. Surge Surge Maximum surge
Specification Rated | AC discharge Clamp voltage | withstand withstand discharge start
voltage | start voltage
current voltage voltage
560VAC 2000V 2500A 20kV 2kv
R-C-M-601BUZ-4 | 250VA
C-M-6018U SOVAC +20%(Ua) +10%(V1.0) (8/20uS) (1.2/50uS) (1.2/50uS)
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8.1.10 Noise Filter

(a) AO6B-6077-K155 to -K158

2—¢J\
L

&R
Indications

General tolerance : +1.5mm

Dimensions (mm)

Type A B C D E F G H I J K L
A06B-6077-K155 246 | 230 | 215 | 200 | 100 85 13 18 140 4.5x7 4.5 M4
(3SUP-HL30-ER-6)

A06B-6077-K156 396 | 370 | 350 | 330 | 170 | 140 18 23 155 6.5%8 6.5 M6
(3SUP-HL75-ER-6)
A06B-6077-K157 484 | 440 | 420 | 400 | 200 | 170 30 25 200 6.5x8 6.5 M8
(3SUP-HL150-ER-6)
A06B-6077-K158 484 | 440 | 420 | 400 | 200 | 170 30 25 200 6.5x8 6.5 M8
(3SUP-HL200-ER-6)

3SUP-HLx-ER-6: External dimensions of noise filter
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(b) AO6B-6110-K160 to -K162

2) 3N @ 3) 3-N
2-L 2-M
i £
| T I
T |
. —B S K
5 i3 @B | |
— EMI FILTER =% _ o~
+H I — + H M I B
ol i S 4
- i 3] LotNo, < 0 1
SOMHN 0. ¢
A\ I o
\rl A4 —
| | ]
D2 J K2
‘ C sl ! J12
|
B2 )
A5
No. Name
1 Case
2 Input terminal
3 Output terminal
4 Name plate
5 Earth terminal
Type Dimensions (mm)
A B C D E F G H J K L M NP
A06B-6110-K160
(NF3050C-VOQ) 217 |200 |185 |170 [120 | 90 44 [115 | 85 | 20 |55x7 | ¢5.5 M6 |Mm4
A06B-6110-K161
(NF3080C-VQ) 217 |200 |185 |170 [120 | 90 44 1115 | 85 | 20 |5.5x7 | ¢5.5 | M6 |M4
A06B-6110-K162
(NF3150C-VQ) 314 |300 [280 |260 |200 |170 | 57 |130 | 90 | 35 |6.5x8 | ¢6.5 |M8 | M6

NF3050C/3080C/3150C-VQ: External dimensions of noise filter
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(c) A06B-6110-K163,K164

}LL
1 T Ess
Ll s gg
ala|d ===
O DTN CH A O ACLA D 1 NE &
PR é___ kS
- ! - .
Ci4 (J)
B2 J‘
H:4
A5
— + — No. Name
C- G - [ | Case
- ORI, ﬁa 2| Input terminal
| i | 3 Output terminal
: | | 4 | Name plate
! | t 5 | Earth terminal
— ° t LR
Type Dimensions (mm)
A B C D E FlGclH][J K L
A06B-6110-K163
(NF3200C-VO) 450 | 430 | 338 |100 | 190 |[230 | 7 |180 |133 |M10 | M8
A06B-6110-K164
(NF3250C-VO) 450 | 430 | 338 |100 | 190 |[230 | 7 |180 |133 |Mm10 | M8

NF3200C/3250C-VQ: External dimensions of noise filter
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8.2 PANEL CUT-OUT DIAGRAMS

(a) 60-mm-wide amplifier

With no external fin With external fin (when two units are installed side by side)
60
46 |
7\_— e -+ —| —o-

)
< @©
vt | IR

14
Y
X, —_— i
7 B S
w M5
NOTE

1 When an external fin is provided, attach a packing
(acrylonitrile-butadiene rubber, NBR [soft type]) to
the fin to protect it against oil and dust.

2 Reinforce the right and left sides of the panel
cut-out in the power magnetics cabinet by using
fittings such as angles to maintain satisfactory
contact between the sheet metal of the power
magnetics cabinet and the flange of the amplifier.
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(b) 90-mm-wide amplifier

With no external fin With external fin (when two units are installed side by side)
90
76 -
T U !
1
3
M | ]
M
|
Y _ - X
/ —-— — p— ﬁi
M5 M5 -
NOTE

1 When an external fin is provided, attach a packing
(acrylonitrile-butadiene rubber, NBR [soft type]) to
the fin to protect it against oil and dust.

2 Reinforce the right and left sides of the panel
cut-out in the power magnetics cabinet by using
fittings such as angles to maintain satisfactory
contact between the sheet metal of the power
magnetics cabinet and the flange of the amplifier.
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(c) 150-mm-wide amplifier (when two units are installed side-by-side)

| 30
]
)
Q (@)
I I ™M I o
M M
| 4 |36
o |
_
M5
NOTE

1 Attach a packing (acrylonitrile-butadiene rubber,
NBR [soft type]) for protection against oil and dust.

2 Reinforce the right and left sides of the panel
cut-out in the power magnetics cabinet by using
fittings such as angles to maintain satisfactory
contact between the sheet metal of the power
magnetics cabinet and the flange of the amplifier.
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(d) 300-mm-wide amplifier (when two units are installed side-by-side)

338
360

NOTE

1 Attach a packing (acrylonitrile-butadiene rubber,
NBR [soft type]) for protection against oil and dust.

2 Reinforce the right and left sides of the panel
cut-out in the power magnetics cabinet by using
fittings such as angles to maintain satisfactory
contact between the sheet metal of the power
magnetics cabinet and the flange of the amplifier.
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(e) Regenerative discharge unit  (f) Regenerative discharge unit

(A06B-6089-H510) (A06B-6089-H500)
Q.)/'/
q)-.\}ﬁ}/b/ @/ ﬁ\a‘f—
L pant l, s>
T Y E N I i
Ih’_—h‘ A - >
g 2 g 2
| Iy ¥ L )
f © ! —
A 8 _ A ¢
| e e
ol 6 - 76
NOTE

Attach a packing (acrylonitrile-butadiene rubber,
NBR [soft type]) for protection against oil and dust.
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(g) Regenerative discharge unit (A0O6B-6089-H711 to -H713)

. 1L 5 10
i ontt—
|
—— —
b — prt—
ot et
o0
pel ey Panel cut
oo

o
1
pY U_T ° / )
68.0 | — /
136.0

Packing (accessory)

Panel cut

NOTE
Attach a packing (acrylonitrile-butadiene rubber,
NBR [soft type]) for protection against oil and dust.
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(h) Dynamic brake module

A06B-6079-H401

360

A06B-6069-H300

-191 -

100

340

N
&
i
]
i
i
i
i
i
i
i
i
i
i
i
i
i
|
i
i
i
i
i
i




9.CONNECTION B-65282EN/06

Chapter 9, "CONNECTION", consists of the following sections:

9.1 TOTAL CONNECTION DIAGRAM.......ccccevviiiiiiiiiiiiiiennnes 193
9.2 CONNECTOR LOCATION ...ccviiiiiiieiieniiesiee e sies e 195
9.3 CABLE CONNECTION DETAILS ....coeoiiviiiirinse e 207
9.4 DETAILS OF CONNECTORS ......cooiiiieiienieecie e 301
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9.1 TOTAL CONNECTION DIAGRAM

The following connection diagram is an example of combining a o
PS +a ai SP + a 2-axis ai SV. For detailed descriptions about how to
connect these amplifiers, see their respective connection diagrams.

200-V input series

See 9.3.1 See 9.3.3 See 9.3.2
Power Supply : : Spindle amplifier i : Servo amplifier
ai PS D ai SP P ai SV
DC link
(300VDC) C Q
Circuit 1¢ E
breaker 2 _._:_ 200R,200S

Noise Circuit Magnetic AC
filter breaker 1 contactor |{__| reactor
I I —
AN
JL—%h ]
Lightning Spindle motor =
@ suge Sorvo motr
200 to 240VAC
3¢ J_

1 To meet the EMC Directive operating in EU
countries, a noise filter must be installed.

2 Install the noise filter more nearer to the power
supply than the magnetic contactor.

3 When the circuit breaker trips, the contact of the
magnetic contactor may be melted. Before turning
on the circuit breaker, make sure that the contact is
not melted.
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400-V input series

Power Supply Spindle amplifier ~ Servo amplifier

ai PS oi SP ai SV
C O DC link
O (600VDC)
Noise Circuit i)
filter breaker 2 —?— 200R,200S
| @
AH Lightning surge
TL—A protector
200 to 240VAC
1
. — Magnetic AC
'\f‘”ot';e br((:egﬁg:'tl contactor |||  reactor 3
A% Circuit 3¢ fan motor
JL—nh breaker 3 ? - - - fanmator _ | :|
| (Note) -
Lightning surge || || Lightning surge Spindle motor
protector protector Servo motor
400/480VAC J_—
3¢
/\ CAUTION

1 When the spindle motor model i I 1HV, ai I 1.5HV,
oi I 2HVi, ai I 3HV, ai It 1HV, ai It 2HV, and ai It
3HV is used, the specification of the fan motor is
below: Single phase, 200/230 VAC

2 To meet the EMC Directive operating in EU
countries, a noise filter must be installed.

3 Install the noise filter more nearer to the power
supply than the magnetic contactor.

4 When the circuit breaker trips, the contact of the
magnetic contactor may be melted. Before turning
on the circuit breaker, make sure that the contact is
not melted.

5 Breaker 3 is used to interrupt the lightning surge
protector. Since the lightning surge protector is
disabled if breaker 3 trips, it is necessary to issue a
warning during the trip.

NOTE
When the power specification of the fan motor of
the spindle motor is 400 V, breaker 3 can also be
used for the fan motor.
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9.2

CONNECTOR LOCATION

9.2.1

ai PS series

(a) oi PS 5.5

Table.9.2.1(a) Names of connectors and terminal blocks

Names

Display

Remarks

Display the terminal block

1 |DC link terminal block TB1
2 |DC link charge LED (Warning)
3 |Status LED STATUS
4 |200VAC input connector CX1A
5 |200VAC output connector CX1B
6 |Output connector for ai PS interface | CXA2A [24VDC power supply
7 annector for connecting power IX1B
failure backup module
8 Conngctor for power failure CX37
detection output
Connector for connecting main
9 |Power supply magnetic contactor CX3
control signal
10|Connector for ESP signal CX4
11 [Connector for motor power line CZ1
1 Tapped hole for grounding the @
flange
/A WARNING
When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;
never touch them.
/A CAUTION

A06B-6110-H**** and A06B-6120-H**** do not

have CX37.
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(b) @i PS 11, 0i PS 15, ai PS 11HV, ai PS 18HV

Table.9.2.1(b) Names of connectors and terminal blocks

O

] Names Display Remarks
lr';;::_"]l 1 |DC link terminal block _ll?;flay the terminal block
Ii @;@U 2 |DC link charge LED (Warning)
oh___do 3 |Status LED STATUS
[:ﬁ«_j 4 |200VAC input connector CX1A
| \i\:;:_}]) | rl_‘_h 5 [200VAC output connector CX1B
6 |Output connector for ai PS interface| CXA2A [24VDC power supply
7 annector for connecting power IX1B
failure backup module
3 Conneptor for power failure CX37
detection output
Connector for connecting main
9 |Power supply magnetic contactor CX3
control signal
10|Connector for ESP signal CX4
11|Terminal block for motor power line TB2
1,|Tapped hole for grounding the @
flange

/AN WARNING

When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;

never touch them.

/A\ CAUTION

A06B-6110-H**** and A06B-6120-H**** do not

have CX37.

-196 -



B-65282EN/06

9.CONNECTION

(c) ai PS 26, ai PS 30, ai PS 37, ai PS 30HV, ai PS 45HV

Table.9.2.1(c) Names of connectors and terminal blocks

Names Display Remarks
. . Display the terminal
1 [DC link terminal block block TB1
2 |DC link charge LED (Warning)
3 |Status LED STATUS
4 |200VAC input connector CX1A
5 [200VAC output connector CX1B
Output connector for ai PS
6| P ¢ CXA2A |24VDC power supply
interface
- Cc_)nnector for connecting power IX1B
failure backup module
8 Conneptor for power failure CX37
detection output
9 Connectgr for main power MCC cX3
control signal
10|Connector for ESP signal CX4
11 |Terminal block for motor power line TB2

Tapped hole for grounding the
flange

@

/N WARNING

never touch them.

When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;

/N\ CAUTION

have CX37.

A06B-6110-H**** and A06B-6120-H*** do not
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(d) ai PS 55, ai PS 75HV, ai PS 100HV

Table.9.2.1(d) Names of connectors and terminal blocks

Names Display Remarks
. . Display the terminal
1 [DC link terminal block block TB1
2 |DC link charge LED (Warning)
3 |Status LED STATUS
4 |200VAC input connector CX1A
5 [200VAC output connector CX1B
Output connector for ai PS
6| P ¢ CXA2A |24VDC power supply
interface
- Cc_)nnector for connecting power IX1B
failure backup module
8 Conneptor for power failure CX37
detection output
9 Connectgr for main power MCC cX3
control signal
10|Connector for ESP signal CX4
11 |Terminal block for motor power line TB2
12 Tapped hole for grounding the @
flange

/A WARNING
When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;

never touch them.

/N CAUTION
A06B-6110-H**** and A06B-6120-H**** do not
have CX37.
[ ] oo V0 ] o
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(e) ai PSg 3, i PSR 5.5

Table.9.2.1(e) Names of connectors and terminal blocks

/_U—U_‘ - ﬂﬂj‘l Names Display Remarks
e — 1 |DC link terminal block Display the terminal block
FANUC TB1
> 2 |DC link charge LED (Warning)
&) | 3 |Status LED STATUS
@ 4 |200VAC input connector CX1A
5 |Output connector for ai PS CXA2A 24VDC power supply
interface
Toavriongl— 1 | 6 |Not used JX6
LT ey 7 |Not used s1 S1: Connected
’%“"' — S2 S2 : Open
'E < 8 |Connector for main power MCC |CX3
STATUS control signal
9 [Connector for ESP signal CX4
10-1|Terminal block for motor power |CZ1 XX key
line
10-2|Terminal block for regenerative |CZ3 YY key
discharge resistor
11 |Tapped hole for grounding the @
flange
/AN WARNING
i ® When the DC link charge LED is lit, touching parts
: )" in the amplifier or cables connected is hazardous;
(3? never touch them.
— | 51
Cx4 Cx3
ESP MCC
@ ®
$ """ |
mL g
I

% i
—l:z%mm
[FZ1 (REARY
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9.2.2

ai SV series

(a) 60/90mm-wide ai SV series

Table.9.2.2(a) Names of connectors and terminal blocks

No. Names Display Remarks
. . Display the terminal
1 |DC link terminal block block TB1.
2 |DClink charge LED (Warning)
3 [Status LED STATUS
4 LOFa.tIOI’I of the batteries for the a1 SV BATTERY
built-in-type absolute Pulsecoder
Battery connector for the ai SV
5 L CX5X
built-in-type absolute Pulsecoder
24VDC power
supply
6 |Input connector for ai PS interface CXA2B |The interface for the
absolute Pulsecoder
batteries is included.
7 |Output connector for ai PS interface CXA2A
8 |FSSB optical input connector COP10B
9 |[FSSB optical output connector COP10A
10 |Signal check connector JX5 Unused
11 |Pulsecoder connector : L axis ENC1/JF1
12 |Pulsecoder connector : M axis ENC2/JF2
13 |Pulsecoder connector : N axis ENC3/JF3
) ) For ail SV 1-axis,
14 |Connector for motor power line: L axis Cz2L cz2
15 |Connector for motor power line: M axis CZ2M
16 |Connector for motor power line: N axis CZ2N
17 |Tapped hole for grounding the flange @
/A WARNING
When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;
never touch them.
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(b) ai SV 360, ai SV 180HV

Table.9.2.2(b) Names of connectors and terminal blocks

No. Names Display Remarks
e 2 Display the terminal
FANUC 1 |DC link terminal block block TB1
2 |DC link charge LED (Warning)
3 |[Status LED STATUS
o 17 Battery connector for the ai SV
—n 4 o CX5X
— built-in-type absolute Pulsecoder
P . 5 |200VAC power supply input connector CX1A
[ e D ppy_ B Power supply for DB
gl 6 [200VAC power supply input connector CX1B
24VDC power
supply
- 7 |Input connector for ai PS interface CXA2B |The interface for the
’ absolute Pulsecoder
batteries is included.
8 |Output connector for ai PS interface CXA2A
9 |[FSSB optical input connector COP10B
10 |FSSB optical output connector COP10A
11 |Signal check connector JX5 Unused
12 |Pulsecoder connector ENC1/JF1
- 13 Dynamic module interface for CX8
connector
FAENCY
e 14 Connector for the magnetic contactor CX9
drive coil of the dynamic brake module
Terminal block for connection to motor Display the terminal
15 .
power line block TB2
16 |Tapped hole for grounding the flange @
/A WARNING

When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;

never touch them.
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(c) ai SV 360HV

Table.9.2.2(c) Names of connectors and terminal blocks

No. Names Display Remarks
1 DC link terminal block Display the terminal block
TB1
2 DC link charge LED (Warning)
3 Status LED STATUS
4 Battery connector for the ai SV built-in-type absolute Pulsecoder CX5X
5 200VAC power supply !nput connector CX1A power supply for DB
6 200VAC power supply input connector CX1B
24VDC power supply
7 Input connector for ai PS interface CXA2B The interface for the
absolute Pulsecoder
batteries is included.
8 Output connector for ai PS interface CXA2A
9 FSSB optical input connector COP10B
10 |FSSB optical output connector COP10A
11 |Signal check connector JX5 Unused
12 |Pulsecoder connector ENC1/JF1
13 |Dynamic module interface for connector CX8
Connector for the magnetic contactor drive coil of the dynamic
14 CX9
brake module
15 |Terminal block for connection to motor power line _I?:;;Iay the terminal block
16 |Tapped hole for grounding the flange @

/A WARNING
When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;
never touch them.
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9.2.3

ai SP Series

(@) ai SP 2.2, i SP 5.5, ai SP 5.5HV (TYPE A, B)

@)

| FANUGC |

=

)|
e |

®bﬁ73 10

P
| r@#ﬁ“ﬁ !

|;\_“,44/|

Table.9.2.3(a) Names of connectors and terminal blocks

mur;u & gmﬂ

m::&::bﬂ.nmi'hlm

[as @iy
0
@

<=
1T
(1T
st 11}
| T
1T
JY@ ﬂﬁﬂ
———==_ @

%
o

Names Display Remarks
Display the terminal
1 |DC link terminal block play
block TB1
2 |DC link charge LED (Warning)
3 |Status LED STATUS
4 |Input connector for ai PS interface CXA2B |24VDC power supply
5 |Output connector for ai PS interface CXA2A
Position coder signal *1
Signal for communication between ai
6 ) JX4 *1 TYPE B only
SP units *1
Excitation off signal *2
Connector for load meter and The signal for the
7 Jy1 check board is also
speedometer
output.
8 !nput connector for electric serial JATB
interface
9 Qutput connector for electric serial JATA
interface
c tor f il ¢ al M, al MZ,
onnector for spindle sensor for . .
10 P JYA2 |a1 BZ,and ol CZ
motor
Sensors
11 Connecto.r for Posm.onco.der and VA3
external single rotation signal
Connector for separate spindle
12 P P JYA4 |TYPE B only
sensor
13 |Connector for motor power line Display the CZ2
14 |Tapped hole for grounding the flange @
*2 Not supported by the A06B-6111, -6112, -6121, and -6122.

/A WARNING
When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;

never touch them.
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(b) i SP 11, i SP 15, ai SP 11HV , ai SP 15HV (TYPE A, B)

N

Table.9.2.3 (b) Names of connectors and terminal blocks

. 0 Names Displa Remarks
I = Display th inal
isplay the termina
1 |DC link terminal block pay
block TB1
2 |DC link charge LED (Warning)
3 |[Status LED STATUS
i 4 |Input connector for ai PS interface CXA2B |24VDC power supply
5 |Output connector for ai PS interface CXA2A
Position coder signal *1
Signal for communication between oi
6 . JIX4 *1 TYPE B only
SP units *1
Excitation off signal *2
The signal for the
Connector for load meter and
7 JYyl check board is also
speedometer
output.
8 !nput connector for electric serial JA7B
interface
9 Qutput connector for electric serial JATA
interface
c or for spind . al M, al MZ,
onnector for spindle sensor for . .
10 P JYA2 |alBZ,and al CZ
motor
sensors
1 Connecto.r for Posm.onco.der and IYA3
external single rotation signal
Connector for separate spindle
12 P P JYA4  |TYPE B only
sensor
13 |Connector for motor power line Display the TB2
14 |Tapped hole for grounding the flange @

*2 Not supported by the A06B-6111, -6112, -6121, and -6122.

/AN WARNING
When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;

never touch them.
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(c) ai SP 22, ai SP 26, ai SP 30, aii SP 30HV, ai SP 45HV (TYPE A, B)

o Table.9.2.3 (¢) Names of connectors and terminal blocks
FA.NUC‘ .
Names Display Remarks
Display the terminal
1 |DC link terminal block pay
block TB1
o 2 |DC link charge LED (Warning)
g&:_g._'_ﬂ_ o 3 |Status LED STATUS
B s © 4 |Input connector for PSM interface CXA2B 24VDC power supply
““t |E i 5 |Output connector for PSM interface CXA2A
Position coder signal *1
6 Signal for communication between X4 +*1 TYPE B onl
ai SP units *1 onty
Excitation off signal *2
The signal for the
Connector for load meter and
7 Jyl check board is also
speedometer
output.
8 _Input connector for electric serial JATB
interface
9 Qutput connector for electric serial JATA
interface
c tor 1 il ‘ al M, al MZ,
onnector for spindle sensor for . .
10 P JYA2  |uiBZ and ai CZ
motor
sensors
1 ConneckyforPosmpncogerand IVA3
external single rotation signal
Connector for separate spindle
12 P P JYA4  [TYPE B only
sensor
13 |Connector for motor power line Display the TB2
14 Tapped hole for grounding the <::>

flange

*2  Not supported by the A06B-6111, -6112, -6121, and -6122.

/A WARNING

When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;

never touch them.
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SPM-45i, SPM-55i, SPM-75HVi, SPM-100HVi (TYPE A, B)

Table.9.2.3 (d) Names of connectors and terminal blocks

Names Display Remarks

1 |DClink terminal block Display the terminal block TB1

2 |DClink charge LED (Warning)

3 |Status LED STATUS

4 |Input connector for PSM interface CXA2B 24VDC power supply

5 |Output connector for PSM interface CXA2A

Position coder signal *1
6 |Signal for communication between ai SP units *1 JX4 *1 TYPE B only
Excitation off signal *2

7 |Connector for load meter and speedometer Jy1l The signal for the check board
is also output.

8 |Input connector for electric serial interface JA7B

9  |Output connector for electric serial interface JATA
al M, ai MZ,

10 |Connector for spindle sensor for motor JYA2 . .
al BZ, and a1 CZ sensors

1 (Sii;:;ector for Positioncoder and external single rotation VA3

12 |Connector for separate spindle sensor JYA4 TYPE B only

13 |Connector for motor power line Display the TB2

14 |Tapped hole for grounding the flange @

*2 Not supported by the A0O6B-6111, -6112, -6121, and -6122.

/AN WARNING
When the DC link charge LED is lit, touching parts
in the amplifier or cables connected is hazardous;
never touch them.

e —

In 0] _

65;1@1@; @
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@
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0.3 CABLE CONNECTION DETAILS

9.3.1 ai PS Series Connection Diagram

(@) ai PS (200-V input series)

Spindle motor

K2

£ooling fanK11 +] | ]
TB1 |
/
i & )
1 Emergency stop J_ ai SV
contact K7 K69
! CX4 CXA2A ai SP
J Control power T
Circuit supply K3 K4 (Note 6)
CX1A CX1B —
breaker 2 | I
Lightning GND EERHE A
surge CX37 ___K100 PMC DI

protector

GND

Control power supply K6 ]
CX3

3¢ 200 to 240V K1

K70
GND
Circuit Magnetic AC reactor
breaker 1 contactor
NOTE

1 Always install the circuit breakers, magnetic contactor, and AC reactor.

2 To protect the equipment from lightning surge voltages, install a lightning surge
protector across each pair of power lines and across each power line and the
grounding line at the power inlet of the power magnetics cabinet. See Appendix A,
“FITTING A LIGHTNING SURGE PROTECTION DEVICE” for details.

3 Always connect the control power supply cable to the CX1A. If it is connected to the
CX1B, fuses inside the unit may below.

4 See Section 5.2 for the type of the cable to be used for making a connection to a
frame ground.

5 Install a noise filter more nearer to the power supply than the magnetic contactor
for the ai PS.

6 Power supply for a dynamic brake module (DBM). When a DBM is not used, this
power supply is unnecessary.

7 A06B-6110 and A06B-6120 do not have CX37.

Noise filter
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(b) ai PSg (200-V input series)

Spindle motor

Cooling fan K11
—_——

] | @i SV
ai SP

Emergency stop
contact K7

CX4 CXA2A
Control power

Circuit supply K3
CX1A
breaker 2 |
Lightning GND
surge
protector
Control power supply K6
] CX3
CzZl Cz3
K70
_| (Flange) KA1, K42
3¢ 200 to 240V GND K1
Noise filter Circuit Magnetic AC line filter Regenerative
discharge
breaker 1 contactor resistance

NOTE

1 Always install the circuit breakers, magnetic
contactor, and AC reactor.

2 To protect the equipment from lightning surge
voltages, install a lightning surge protector across
each pair of power lines and across each power
line and the grounding line at the power inlet of the
power magnetics cabinet. See Appendix A,
“FITTING A LIGHTNING SURGE PROTECTION
DEVICE” for detalils.

3 Always connect the control power supply cable to
the CX1A. If it is connected to the CX1B, fuses
inside the unit may below.

4 See Section 5.2 for the type of the cable to be used
for making a connection to a frame ground.

5 Install a noise filter more nearer to the power
supply than the magnetic contactor for the ai PS.
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(c) ai PS (400-V input series)

= |
& I
TB1 |
@ '
Emergency stop J_ ai SV
1¢ 200 to 240V contact K7 K69 .
CX4 CXA2A ai SP
Control power
Circuit supply K3 il K4(Note 6)
breaker 2 CX1A CX1B
= [ I Power failure detection
ightning output
surge CX37 PMC DI
L~ K100

) protector
— Spindle motor

-
1 Cooling fan K11 el
| K6
|
|

] CX3
TB2

L1213

OB
)

Circuit
breaker 3
(Note 7)

— GND
Noise filter 4 Circuit Magnetic AC reactor
——— breaker1l
contactor
NOTE

1 Always install the circuit breakers, magnetic contactor, and AC reactor.

2 To protect the equipment from lightning surge voltages, install a lightning surge
protector across each pair of power lines and across each power line and the
grounding line at the power inlet of the power magnetics cabinet. See Appendix A,
“FITTING A LIGHTNING SURGE PROTECTION DEVICE” for details.

3 Always connect the control power supply cable to the CX1A. If it is connected to the
CX1B, fuses inside the unit may below.

4 See Section 5.2 for the type of the cable to be used for making a connection to a
frame ground.

5 Install a noise filter more nearer to Power Supply than the magnetic contactor for
the ai PS.

6 Power supply for a dynamic brake module (DBM). When a DBM is not used, this
power supply is unnecessary.

7 Circuit breaker 3 is used to shut off the lightning surge protector. When circuit
breaker 3 trips, the lightning surge protector does not function. So, the tripping state
needs to be detected, and when it is detected, a warning needs to be issued.

8 A06B-6110 and AO6B-6120 do not have CX37.

30 400 to 480V K1
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Connection on using two ai PS series amplifiers (200-V input)

Spindle motor

Cooling fan K11
—_——

(

&=

I Emergency stop oi SV
| contact K7 cxa CXAZA i SP
Control power
Circuit supply K3
CX1A
breaker 2 CX1B
Lightning GND
surge CX37 PMC DI
protector
K6 r
Coil power supply ]cxs
1'3_2“
S L [ 111213 ‘
\, ’ \ @ @ @ .,/
K70 (Flange)

Circuit Magnet|c

breaker 1 contactor

| | | | AC reactor

Spindle motor

Coolin
Cooling fan K11 —+I
TB1
Il -+
I Emergency stop ai SV
| contact K7 .
CX4 CXA2A ai SP
J Control power
Circuit £2__SupplvK3
CX1A
breaker 2 i l_ CX1B
GND cX37 PMC DI
K6 r
Coil power supply: ]cx3
J— R TB2
S CEL N — T3 N
A SIS
K70 (Flange)
3¢ 200 to 240V

Noise filter Circuit Magnenc

breaker 1 contactor

| | | | AC reactor

NOTE

reactor cannot be shared among ai PS units.

capacitance specifications.

1 Circuit breaker 1, circuit breaker 2, the magnetic contactor, and the AC

For each ai PS, select and use these devices having appropriate

2 The lightning surge protection device can be shared. For details, see
Appendix A, "FITTING A LIGHTNING SURGE PROTECTION DEVICE".
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Notes on using multiple ai PS series and Bi series amplifiers

(@ An AC reactor for the aii PS cannot be used as an AC line filter
of the Bi series amplifier. Connect devices as follows:

ai PS Bi series amplifier

AC _
reactor
AC
line filter

(b) An AC line filter for the ai PSg cannot be shared with the Bi
series amplifier. Connect devices as follows:

ai PSg Bi series amplifier

AC
line filter
AC
line filter

/A\ CAUTION
When multiple ai PS series and Bi series amplifiers
are used, sharing an AC reactor or AC line filter
among these amplifiers can result in an alarm or
can damage these amplifiers.
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Note on using multiple ai PS series and Bi series amplifiers 2

(@) Be careful not to connect DC links of multiple PS amplifiers
incorrectly.

ai PS ai SV ai PS ai SV

AC

reactor

AC

reactor

/A\ CAUTION
When multiple ai PS series amplifiers are used,
connecting their DC links can result in an alarm or
can damage these amplifiers.
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9.3.1.1 Details of cable K1 (power supply line)

Cable K1 is used to supply main power to the ai PS. Make sure that
the cable used between the power supply and ai PS satisfies the
requirements listed in Table 9.3.1.1.

(1) For ai PS

-ai PS5.5
(a) Fora power supply voltage of 200 to 240 VAC
CZ1 TS
A : L1
R — — — —— 1(BY)
Main power i Circuit i Magnetic! . AC
supply i breaker ! | contactor ! | reactor ! L2
200V AC § — 1 ——i —_— (A1)
to i ! | ! | !
240VAC : ! | ! | ! L3
T — [N R L — 1(B2
50/60Hz b ! b ! L !
"L
(b) For a power supply voltage of 400 t0480 VAC
CZ1 TS
r=======""° | r======""" r===-===-="° |
: 1 : | : 1 L1
Main power Power . Circuit ! . Magnetict | AC !
supply supply i breaker ! | contactor ! | reactor ! L2
400VAC S — transfor- — 1 @ ——! — —] (A1)
to mer : o Lo !
480VAC | o - L3
T — — e — : (B2)
50/60Hz L A o !
"L

Pin location of CZ1

Receptacle housing

]

L3

>>.§1

]

:l U L2
7
/

Key
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Table 9.3.1.1(a) Cable K1 Specifications (ai PS5.5)

Applicable cable
Model Heavy-duty power Heat-resistant UL $RAE >0t
cable (Note 1) cable (Note 2) r—JIL
ai PS5.5 5.5mm’ 5.5mm” AWGS Ll E
NOTE

1 Four-conductor polyvinyl heavy-duty power cable
(JIS C3312) (VCT : heat-resistant 60°C)

2 Fire-retardant polyflex wire (heat-resistant 105°C)
or equivalent to LMFC manufactured by The
Furukawa Electric Co., Ltd.

3 The cross-section area of each cable is
determined under the following conditions:

(1) At ai PS rated output
(2) Environment temperature of cable : 30°C
(3) Number of harnesses
3 (No current flows through the ground wire
during normal operation.)
Select a required cable cross-section area

according to the user environment and conditions.

Connector Specifications

ETJ)L | Connector key (Note 1) Applicable contact (Note 1)

XX M size

@l PS55 1-917807-2 316041-6

See Subsection 9.4 for detailed explanations about the specification of
the D-5000.

NOTE
Tyco Electronics AMP D-5000 series
Select a contact size according to the cross-section

area of the cable.
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-ai PS 11 ~ai PS 55

(@) For a power supply voltage of 200 to 240 VAC

B2 PSM
r====="""7 r===-===-="° | r========7
! | ] . : ! L1
R — —] — —(L1)
Main power i Circuit ! i Magnetic! . AC
supply . breaker 1! | contactor! | reactor ! L2
200VAC S —— —_— — (2
to : ! | ! : !
240VAC | ! | ! : !
T — L A | S {13)
50/60Hz b ! L ! b !
ST
(b) For a power supply voltage of 400 to 480 VAC
TB2 PSM
r“"““-l r--'--'--'l r======-="" |
R — — — — ¢ (L1)
Main power Power i Circuit '+ | Magnetic' | AC !
supply supply : breaker 1 | contactor |, reactor | |,
400VAC S — transfor- — — — —(L2)
to mer I o - !
480VAC : Lo b L3
T — — — — : (L3)
50/60Hz b S Lo !
ST
Table.9.3.1.1(b) Cable K1 Specifications, screw tightening torque (aZ PS11 to ai PS55)
Applicable cable ai PS side Reactor side
Model | Heavy-duty Heat-resistant cable Caple Terminal | Tightening | Terminal | Tightening
power cable (Note 2) conforming to UL screw torque screw torque
(Note 1) standard a q
ai PS 11 - 8mm? or more AWGS or lhigher
) 14 mm? or ) ] M4  |1.1to 1.5Nm
1PS 15 14 AWG4 or lhigh
o more mm°® or more G4 or Inhigher M5 2010 2.5Nm
al PS 26 - 22mm? or more AWG?2 or lhigher M6
. 2 .
ol PS 30 - 22mm° or more AWG?2 or lhigher s 3.5 t0 4.5Nm
ai PS 37 - 38mm? or more AWGL1 or lhigher (Note 3)
G: 40mm” or more | AWG1 or Ihigher M6 3.51t0 4.5Nm M8 8.51t0 9.5Nm
ai PS 55 - : 2
R,S,T: 80mm® or AWG3/0 or lhigher| M10 1to 16Nm
more
*

The AC reactor does not have polarity, so input and output may
be connected to either side of the reactor.
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4 The cross-section area of each cable is determined

NOTE

1 Four-conductor polyvinyl heavy-duty power cable
(JIS C3312) (VCT : heat-resistant 60°C)

2 Fire-retardant polyflex wire (heat-resistant 105°C)
or equivalent to LMFC manufactured by The
Furukawa Electric Co., Ltd.

3 Applicable crimp terminal for ai PS : 38-6S

under the following conditions:

(1) At ai PS rated output

(2) Environment temperature of cable : 30°C

(3) Number of harnesses
3 (No current flows through the ground wire
during normal operation.)

Select a required cable cross-section area

according to the user environment and conditions.
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(2) For ai PSg

R
Main power
supply
200vAC S
to
240VAC
T
50/60Hz
G
R
Main power
supply
400VAC S
to
480VAC
T
50/60Hz
G

(@) For a power supply voltage of 200 to 240 VAC

AC
line filter

Cz1

—(B1)

(A1)

L3 (B2)

o PSg

(b) For a power supply voltage other than 200 to 240 VAC

Power
supply
transfor-
mer

..........

L

=

R i —

AC
line filter

Magnetic
contactor

I

..........

CZ1

—BD
—1(AD)

L3 (B2)

ol PSr

Table 9.3.1.1(c) Cable K1 Specifications, screw tightening torque

Applicable cable

. I
Mode Heavy-duty power Heat-resistant confgfrziig to
le (N 1 le (N 2
cable (Note 1) cable (Note 2) UL standard
i PSg 3 3.5mm’ 3.5mm’ AWG10
i PSg 5.5 5.5mm”’ 5.5mm’ AWGS
NOTE

1 Four-conductor polyvinyl heavy-duty power cable
(JIS C3312) (VCT : heat-resistant 60°C)

2 Fire-retardant polyflex wire (heat-resistant 105°C)
or equivalent to LMFC manufactured by The
Furukawa Electric Co., Ltd.

Connector Specifications

Model Connector key (Note 1) Applicable contact (Note 1)
i PSg 3,5.5 XX M size
1-917807-2 316041-6
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See Subsection 9.4 for detailed explanations about the specification of
the D-5000.
NOTE
Tyco Electronics AMP D-5000 series
Select a contact size according to the cross-section
area of the cable.

(3) For ai PS 400-V input type

B2 i PS
r=======-=7 r====="""7 r======"="° |
! i ! i ! . L1
Main power i Circuit i Magnetic! . AC
supply i breaker ! | contactor! | reactor ! L2
400VAC S — 1 ——— — — (2
to : ! | ! i !
480VAC : ! i ! i ! L3
T — AR R SR ()
50/60Hz b ! o ! L !
ST
Table.9.3.1.1(d) Cable K1 Specifications
Applicable cable ai PS side Reactor side
Heavy-dut
Model . Cable . . . . . .
oae y power |Heat-resistant cable . Terminal | Tightening [Terminal| Tightening
conforming to UL
cable (Note 2) screw torque screw torque
standard
(Note 1)
6i PS 11HV | B5MMOr | ormore | AWGS or higher
more ) 9 M4 1.1to 1.5Nm M5 2.0 to 2.5Nm
ai PS 18HV - 8mm? or more AWGS or higher
i PS 30HV - 2 i
= Lamm”ormore | AWGA orhigher | s 3510 4.5Nm| M8  |8.5t0 9.5Nm
ai PS 45HV - 22mm° or more AWG2 or higher
i G: 22mm?® or more | AWG?2 or higher M6 3.5t0 4.5Nm
ai PS 75HV . 2
- R, S, Trﬁirsemm °" | AWGL or higher | M10 | 15to 16Nm
5 ] M10 15to 16Nm
G: 40mm*® or more | AWGL1 or higher M6 3.5t0 4.5Nm
oi PS 100HV . 2
RS, T&i?emm o | AWG3/0 or higher| M10 | 15 to 16Nm
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NOTE

1

2

Four-conductor polyvinyl heavy-duty power cable
(JIS C3312) (VCT : heat-resistant 60°C)
Fire-retardant polyflex wire (heat-resistant 105°C)
or equivalent to LMFC manufactured by The
Furukawa Electric Co., Ltd.

The cross-section area of each cable is determined
under the following conditions:

(1) At ai PS rated output

(2) Environment temperature of cable : 30°C
(3) Number of harnesses
3 (No current flows through the ground wire
during normal operation.)
Select a required cable cross-section area
according to the user environment and conditions.
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9.3.1.2 Details of short bar K2

Short bar K2 supplies DC link voltage generated by the ai PS to
individual modules.
When designing a short bar for connecting modules placed close to each other,
refer to the "Specifications of short bars for connecting modules placed close to
each other."
To determine the length of a short bar to be used for connecting
modules placed separately, refer to "Location of terminal board TB1."
Optional short bars are available from FANUC. Refer to the "DC Link
Short Bar Specifications."

aiPS TB1 TB1 Qaisv
P QiSP
L+(P) (P L+
N
L-(N) ) L-
Terminal screw M6 Terminal screw M6

Specifications of short bars for connecting modules placed close to each
other

(1) Specifications of short bars for connecting the modules

| L |
k10 v ‘104
j:i 8 _ - , Material : Copper
l v ; l _ Thickness : t
ellJ \ T
«—22— Insulating MAX15

coating

(2) Specifications of short bars for connecting the modules
(Figure example of short bars for connecting 300-mm-wide

«—22—>

modules)
e s
L I 7 0.5 ’ _ , r ) /__L

Hatched area: Apply PVC coating.
Thickness : 1t or more
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Table.9.3.1.2 Short Bar K2 Specifications

. Short bar |Cross-section area
Module location | Short bar length L thickness t (Note)
Unit of 300mm-wide 300mm 3.0mm 50mm?
Unit of 150mm-wide 150mm 1.5mm 21mm?®
Unit of 90mm-wide 90mm 1.5mm 21 mm?
Unit of 60mm-wide 60mm 1.5mm 21 mm?

NOTE

1 Modules need not necessarily be connected with a
short bar (copper plate).
If the modules cannot be placed close to each
other, however, they cannot help being separated

from each other.

If you connect them with a power cable, however,
the cable may not be thinner than indicated below
and must be insulated with heat-resistant polyvinyl.
When the width is 300 mm ((oi SP 45, ai SP 55, ai
PS 55, ai SP 75HV, ai SP 100HV, ai PS 75HV, oi

PS 100HV, ai SV 360HV), cabling needs to be
performed using the two screws at P and N. So,
use a dedicated short bar (A0O6B-6078-K841, two
each per set).
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Location of terminal block TB1 on each module
Fig.9.3.1.2(a) and Fig.9.3.1.2(b) show the location of terminal board
TB1 on each module.
If you want to install modules at distances not specified herein, design
short bars by referring to the dimensions shown below.
When designing a short bar for connecting 300-mm-wide modules in
particular, conform to the above figure specifications and apply the
above coating.

20.5 39.5 20.5 §9.5
I ] | ]
F [
ﬂ O
fen] h o
S || el S | rANUE |
T \\\g;}’) ! : \\\::'F‘)") i
g | B4 ¢ | BT
lrr.'{f?::“\‘ | .”;?’:‘?:\1‘.
=) )
e c—= 4 0
* carnen 4
Unit of 60mm-wide Unit of 90mm-wide

205 129.5

Unit of 150mm-wide

Fig.9.3.1.2(a) Location of Terminal Block TB1 on the units of 60-, 90-, and
150-mm-Wide amplifiers
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20.5 23 258.5

a VY W alo U W o

e [l PANUO |

40

26
Il

Fig.9.3.1.2(b) Location of Terminal Block TB1 on the units of
300-mm-Wide amplifiers
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About the length of the DC link cable
Suppress the length of the DC link cable to within 1.5 m. (See the
following diagram.)

/
Ot snnnnnsnnnnnns )
O o L LLLLLLLLL ——)
PSM SPM SPM SVM
Twisted
'@ N )
O O snnnnnsnnnnnns —_—)
SVM SVM SVM SVM
-

- 224 -



B-65282EN/06

9.CONNECTION

9.3.1.3

Details of cable K3

Cable K3 is used to supply control power to the ai PS.

2008
Control power §

S,

CX1A

(3)

200V, 200R

(2

single-phase R

Cable specification:

Two-conductor polyvinyl heavy-duty power cable (JIS C3312),

(D

QaiPS

350/X

conductor size of 1.25 mm? (50/0.18),
PVC sheath 9.6 mm in diameter

Connector specification:

Tyco Electronics AMP connector with receptacle housing

1-178128-3 and receptacle contact 1-175218-2

NOTE

blow.

Always connect cable K3 to the CX1A. If it is
connected to the CX1B, fuses inside the unit may

- 225 -




9.CONNECTION

9.3.14

Details of cable K69

The cable K69 is used between the i PS, ai SP, and ai SV.

PSM,SPM.SVM SPM,SVM
CXA2A CXA2B
24V (A1) K69 (A1) 24V
24V (B1) (B1) 24V
oV (A2) (A2) OV
ov (B2) (B2) oV
MIFA (A3) (A3) MIFA
BATL (B3) (B3) BATL
*ESP (A4) (A4) *ESP
XMIFA (B4) (B4) XMIFA

B-65282EN/06

Connector specification

Manufacturer Tyco Electronics AMP
D-2100 series
Connector Housing 1-1318119-4 (1 pieces)
specification Contact 1318107-1 (8 pieces)

[Ordering information : AO6B-6110-K210 connector only]
0.5mm’, AWG20

Conductor size
Instruction
outer diameter

1.08-2.83 mm

NOTE
The (B3)BATL is the interface used to connect the
batteries for the absolute Pulsecoder. For details,
see the description of battery connection in
Subsection 9.3.2.10.

/A WARNING

1 When using the built-in battery (A06B-6114-K504),
never connect the BATL(B3) of the connector
CXA2A/CXA2B.

Otherwise, a short-circuit will occur between the
battery output voltages for different ai SVs,
possibly resulting in the batteries becoming very
hot, which is dangerous.

2 Do not connect more than one battery to the same
BATL(B3) line. Otherwise, a short-circuit will occur
between the output voltages of different batteries,
possibly resulting in the batteries becoming very
hot, which is dangerous.
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9.3.1.5

Details of cable K6

Cable K6 is used to control the magnetic contactor if it is installed
outside the unit.

MCC CX3 QiPS
MCCOFF4
¢ 3 —
| I
Coil Sﬁark 2) J Internal
iller
MCCOFF3 contact
| l () "
U 350/Y
External power supply

(must match the coil voltage of the
user's equipment)

Cable specification:

Two-conductor polyvinyl heavy-duty power cable (JIS C3312),

conductor size of 1.25 mm? (50/0.18), PVC sheath 9.6 mm in
diameter

Connector specification:

Tyco Electronics AMP connector with receptacle housing
2-178128-3 and receptacle contact 1-175218-2

Internal-contact specification:
Resistive load

Inductive load

(cosd=1) (cos$=0.4, L/IR=7msec)
Rated load 250VAC, 5A / 30VDC, 5A|250VAC, 2A / 30VDC, 2A
Maximum contact rating 5A 5A
NOTE

Always install a spark killer (CR) that matches the
magnetic contactor to protect the internal contacts.
The following table lists the recommended
capacitances and resistances.

Coil voltage C R
24\VDC 0.22uF 22Q
100 to 230VAC 0.1uF 2200
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9.3.1.6

Details of cable K7

Cable K7 is used to supply an emergency stop signal to the aui PS.

Emergency stop contact
CX4 QiPS
& 124V
ESP
(2)
(n
350/X

Cable specification:

Two-conductor polyvinyl heavy-duty power cable (JIS C3312),
conductor size of 1.25 mm?® (50/0.18), PVC sheath 9.6 mm in
diameter

Connector specification:

)

(2)

®3)

(4)

Tyco Electronics AMP connector with receptacle housing
1-178128-3 and receptacle contact 1-175218-2

When the contact is ON (closed), the spindle motor and servo
motor are enabled.

When the contact is OFF (open), the external magnetic contactor
(MCQC) is in the off state, and the spindle motor and servo motor
do not operate.

When the contact is set to OFF (open) during motor rotation, the
spindle motor decelerates, then stops, and the servo motor is
stopped by the dynamic brake.

The contact input signal is specified as follows:

<1> As the external contact capacity, a voltage of at least 30
VDC and a current of at least 100 mA are required.

<2> Significant levels (with the voltage between input pins)
when the contactless signal input mode is used:
Low level "logic 0": Upto 2 V
High level "logic 1": At least 20 V

When the oi PS main power is turned off for safety in such a
case that the machine protection door is open, the contact of the
ESP signal (CX4), which is input to the oi PS, must be set to
OFF (open) within 200 ms after turn-off of the ai PS main
power.

When the contact of the ESP signal (CX4) remains ON (closed)
after the oi PS main power is turned off, a DC link low-voltage
alarm (alarm No. 4) occurs in the PSM.
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/N WARNING

1 The spindle free-runs as a result of a power failure,
an alarm, or a command from the ladder (MPOFA
signal). During free running, the spindle does not
stop even when an emergency stop is applied.

2 Note that even when the power is off, the spindle
might be free-running.

3 When an amplifier requires an external dynamic
brake module, but no dynamic brake module is
connected to the amplifier, applying an emergency
stop causes the servo axis to coast.

4 The ESP signal receive circuit of the amplifier is
implemented by an electronic circuit. This means
that input of the ESP signal to the amplifier due to
an electronic circuit failure may not stop the motor.
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9.3.1.7 Details of cable K70

(@) The cable K70 is used to connect the connector CX1A on the o
PS to the frame ground of the cabinet.
Conductor size : 1.25 mm?

(b) See Table 4.3.1.7, and determine the cable to be used for
connecting the metal frames of the ai PS, ai SP, ai SV, and
dynamic brake module (DBM) to the frame ground of the
cabinet.

Table 4.3.1.7 Grounding cable conductor diameter

Motor power cable cross-section S| Grounding cable cross-section

(mm?) (mm?)

S<55 5.5 or greater
55<85<16 S or greater
16<S<35 16 or greater

35<S S/2 or greater

NOTE
The following M5 crimp terminal can be used with a
cable having a large conductor diameter.
Nichifu Co., Ltd. CB22-5S
Overall conductor size range : 16.78 to 22.66 mm?

Based on the tables below, select a crimp terminal used for connection
to the ai PS.

200-V system

Amplifier model Terminal Tightening
screw torque
ai PS 5.5, ai PS 11, ai PS 15, M5 2 16 2.5Nm
ai PS 26, ai PS 30, ai PS 37
oi PS 55 M6 3.5 t0 4.5Nm
400-V system
Amplifier model Terminal Tightening
screw torque
ou: PS 11HV, (x.i PS 18HV, M5 2 t6 2.5Nm
ai PS 30HV, ai PS 45HV
ai PS 75HV, ai PS 100HV M6 3.5 t0 4.5Nm
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9.3.1.8 Detailed description of the connection of cables K41 (for
regenerative discharge resistance), K42 (for thermostat), and
K43 (for fan motor)

Connection for AO6B-6089-H510 and A06B-6089-H500

Regenerative

ai PSg Cz3 discharge unit

K41
RE1 @)

(B1) I
()]

62 REZ :IJ
Resistance of
16Q

K42
TH1 “)

(A1) I
(5) Thermostat
(A2) TH2 \A

b contact

F— Yy Terminal screw M4

Tyco Electronics AMP D-5000

Receptacle housing

]

ITH2
REZ

TH1

1>, |red

1
i >
/
Key
Cable Applicable cable Connector key Applicable
number VCT (heat resistant 60°C (Note 1) (Note 2) contact (Note 2)
2mm? .
. S size
K41 Two-conductor polyvinyl heavy-duty power cable 316040-6
(JIS C3312) YY
1.25mm? 2-917807-2 s
K42 Two-conductor polyvinyl heavy-duty power cable 3 156;320- 6
(JIS C3312)
NOTE
1 Run cables K41 and K42 without tying them in a
bundle.

2 CZ1 near them is for the power supply. Be careful
of the connector key.
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Connection for AO6B-6089-H711 to -H713

200V 1-phase

Regenerative
PSMR Cz3 discharge unit
K41
1
®1) O RE1 f\( )
2)
RE2 I(
(B2) i[: {—
Resistance of
16Q
K42
N THI A
(A1)
Thermostat
TH2 I(“)
(A2) {J
b contact
Key: YY Fan motor
K43
200R r\(5) —
Power supply for control
200S 6
N

Terminal screw M4

Cable Applicable cable Connector key Applicable
number VCT(heat resistant 60°C (Note 1) (Note 2) contact (Note 2)
2mm? .
. S size

K41 Two-conductor polyvinyl heavy-duty power cable 316040-6
(JIS C3312) YY
1.25mm? 2-917807-2 _

K42 Two-conductor polyvinyl heavy-duty power cable glsgéz 0-6
(JIS C3312)
2mm?

K43 Two-conductor polyvinyl heavy-duty power cable
(JIS C3312)

NOTE

in a bundle.

of the connector key.

1 Run cables K41, K42, and K43 without tying them

2 CZ1 near them is for the power supply. Be careful
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9.3.1.9 Details of cable K100 (for power failure detection output)

Cable K100 is used for the function for preventing the vertical axis
from falling at the time of power failure. For details, see Appendix I,
"POWER FAILURE DETECTION FUNCTION".

NOTE
A06B-6110-Hxxx and A06B-6120-Hxxx do not have
an output for the K100.
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9.3.2 ai SV series Connection Diagram

60mm- or 90mm-wide ai SV (example : ai SV 2-axis)
Without connection to dynamic brake module

SVM
K2 — K2
\ [+ \
ai PS,SP,SV TB1 ai PS,SP,SV
\ [+ \
]
K69 [ 1 K69
, CXA2B CXA2A )
al PS,SP,SV L I al SP,SV, battery (Note)
K27 [ K27
m—  |COP10B COP10A )
CNC, ai SV L I ai SV, PULSE MODULE
K22
ko8 JF1
Built-in battery (Note)
CX5X 1
(A06B-6114-K504) K22
JF2 | e
Cz2L CZ2M
K70 | | |
) e |
Screw
F99 ko1 kot |
- MBE |l lme
GND L
NOTE

See Subsection 9.3.2.10 for connection to the
battery or built-in battery.
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ai SV 360, ai SV 180HV, ai SV 360HV

ol SV
K2 |~ | K2
| () |
ai PIS,SP,SV | }?{ TB1 | ai PS.SP.SV l
oi PS,SP,SV CX1A CX1B oi PS,SP,SV
K4 FI:(LEFT) (RIGHT)]% K4
ol PS,SP,SV al SP,SV, battery (Note 1)
XA2B —_
~= |C CXAZA| [
Built-in battery (Note 1)
CX5X JF1
K28 #[ ]# K22
CNC, o2 SV COPI0B  COP10A aiSV, PULSE MODULE
PULSE MODULE K27 L ]# K27
T2
CX9
TB2
L Kes —  FRAME | k7o
® ® ()
K70 —
| Riange) \ K28 T1 —
GND K21 — GND
DYNAMIC BRAKE MODULE (DBM)
[ 1
PULSE CODER ,\SA%FT{\(/)% ]
K22
NOTE

1 See Subsection 9.3.2.10 for connection to the
battery or built-in battery.
2 Connect one dynamic brake module for each servo

amplifier.
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ai SV 360, ai SV 180HV, ai SV 360HV
When a servo motor with two windings is driven by two amplifiers

0i SV (1st)
K =
[ )
aiPSSPSV | TB1 TO
[ 1+ i
ai SV
i PS,SP.SV CX1A CX1B (2nd)
R (LEFT) (RIGHT)
EISSESY CXA2B CXA2A
K69
Built-in battery (Note 1)
CX5X JF1
CNC, aiSV
COP10B  COP10A
PULSE MODULE K27 DYNAMIC BRAKE MODULE (DBM)
cx8 =
T2 (Note 2)
B2 %° —
FRAME
K70
) j_
K70 -
_ K26
(7720) \ Tl —
GND ko1 GND K21
0i SV (2nd) J_‘
.
TO -
ai SV PULSE CODER SERVO ]
(st MOTOR

oi PS,SP,SV

aiSV, PULSE MODULE

DYNAMIC BRAKE MODULE (DBM)

2 (Note 2)
| ko5 —  FRAME| 4o
o [ i
_r (Flange) \ K26 L8 —
;D — GND
K21
NOTE
1 See Subsection 9.3.2.10 for connection to the
battery or built-in battery.
2 Connect one dynamic brake module for each servo

amplifier.
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9.3.2.1 Details of cable K2

The cable K2 is used to connect the DC link.
See Item 9.3.1.2.

9.3.2.2 Details of cable K4

Cable K4 is a connection cable used to supply power (single phase,
200 VAC) for driving the dynamic brake unit to the ai SV.

ol PS, ai SV ol SV
CX1B CX1A
(3) ©)
200S
) 2
200R
@ 1)

Example cable :
Two-conductor polyvinyl heavy-duty power cable (JIS C3312)
Conductor size of : 1.25mm? (50/0.18)
PVC sheath 9.6 mm in diameter

Connector specification:
Tyco Electronics AMP connector with receptacle housing
1-178128-3 and receptacle contact 1-175218-2

9.3.2.3 Details of cable K69

The cable K69 is a communication cable used between modules.
See Item 9.3.1.4.
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9.3.2.4 Details of cable K21

The cable K21 is a power cable used between the ai SV and motor.
The cable is attached to the ai SV through the connector D-5000
excluding ai SV 160L, ai SV 360, ai SV 180HVL, ai SV 180HV and

; L_( A2 (GND)
A2

] pol, | ME— ] B2(W)
] 2 \Y E— AW

Blly _T‘:l B1 (U)
] 1|U
7 Al
/ \ B Conductor

Key Indication of the key type

ol SV 360HV
Connection by connector
al SV Motor
Cz2 (B1) u U
CZ2 (A1) \Y, \Y,
) ) ) CZ2 (B2) w w
ol SV ol SV ai SV
1-axis 2-axis 3-axis
~ ~ CZ2 (A2) GND GND (Body)
HEh =
OJ OJ
(] L] "= (Note)
g g Connector D-5000
— — Receptacle housing  Receptacle contact Cable
L] L]
(| (|
o |

Cz2

[

00000 |0p00000

o
czaL g czaL
czevdE czam
CZ2N

poom | DOF '
;__ununu‘nuuunnu °pn 0 ooog P
=

10000
10000
00000 |00

NOTE
When the ai SV 400-V input seies is used, always
mount the motor flange on a cabinet (machine)
connected to the system ground. It may be difficult
to connect the motor flange to a cabinet (machine)
connected to the system ground. In this case,
connect the motor flange and frame ground (ground
plate of the cabinet) using a cable at least 1.25
mm? thick. The cable must be separated from the
power lines as much as possible.
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/N WARNING

1 If the phase order of the power lines is incorrect, an
unpredictable motor operation may occur.

2 If the power lines are connected to wrong axes
(L/M/N), an unpredictable motor operation may
occur.

About the receptacle housing of the ai SV-side connector
The o SV-side connector is a key type. The key is intended to prevent
incorrect connection between the axes of multi-axis amplifiers (o
SV2, ai SV3). Select the receptacle housing that matches the ai SV

and its axis that are to be used.
See Subsection 9.4.2 for detailed explanations about the specification
of the D-5000.

Specification of the key Applicable SVM
XX ai SV1, ai SV2(L), ai SV3(L)
XY ai SV2(M), ai SV3(M)
YY ai SV3(N)

About the receptacle contact of the ai SV-side connector
Four types receptacle contacts are prepared for the different line
diameter of the cable. Please use the receptacle contact which suits the
line diameter of the cable.
See Subsection 9.4.2 for detailed explanations about the specification
of the D-5000.
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Connection by terminal block

- 200-V input series

- 400-V input series

ai SV 160L, ai SV 180HVL

Servo motor

ai SV  TB2
) (U)
V) V)
W) (W)
(G) (G)

Cables should be connected to the ai SV using crimp terminals as

listed in the following table.

Amplifier models

Terminal screw

Rigid torque

oi SV 160L

M4

1.1 to 1.5Nm

Cables should be connected to the ai SV using crimp terminals as

listed in the following table.

Amplifier models

Terminal screw

Rigid torque

oi SV 180HVL

M4

1.1 to 1.5Nm
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About the cable specification

Select the cable specification by considering the following conditions

for use.

<1> Motor current rating or current needed in use on a real machine

<2> Cable type (heat resistance temperature, etc.)

<3> Environment in which the cable is installed (operating ambient
temperature, etc.)

<4> Need of water proofing (pay attention to the diameter of the
applicable cable clamp)

<5> Certification for CE marking (compliance with various safety
standards and EMC standard)

<6> Securing insulation space among the cable pins at the time of
cabling

About the motor-side connector
The specification of the motor-side connector varies from one motor
model to another.
Refer to "FANUC AC SERVO MOTOR oi series Descriptions
(B-65262EN)" for explanations about the specification of the
motor-side connector.
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ai SV 360, ai SV 180HV, ai SV 360HV
—>> DYNAMIC BRAKE MODULE

ol SV ‘ Motor
TB2(U) U (U2)
I V (V2)

TB2(V) I
™B2(W) () Note 2 @), W (W2)
ote 2. Note 5
T82(@) C
Note 3. ) G
Flange ( @) (
Note 4.
Flange ( @) (
— " Note 1.

NOTE

1 When the ai SV 400-V input series is used, always mount the motor flange on a
cabinet (machine) connected to the system ground. It may be difficult to connect
the motor flange to a cabinet (machine) connected to the system ground. In this
case, connect the motor flange and frame ground (ground plate of the cabinet)
using a cable at least 1.25 mm? thick. The cable must be separated from the power
lines as much as possible.

2 Size of screw for motor power line TB2(U), TB2(V), and TB2(W)
- For ai SV 360, ai SV 180HV : M6
- For ai SV 360HV : M10

3 Connection for motor ground lead
- For ai SV 360, ai SV 180HV:

Connection to TB2(G) (M6)

- For ai SV 360HV : Connection to flange (M6)

4 Size of screws for connection between flange and ground
- For ai SV 360, ai SV 180HV : M5
- For ai SV 360HV : M6

5 To drive a motor with multiple windings by using two ai SV amplifiers, connect
motor power lines (U, V, W, and G) to the first ai SV amplifier, and connect motor
power lines (U2, V2, W2, and G) to the second ai SV amplifier.

- 242 -



B-65282EN/06 9.CONNECTION

9.3.2.5 Details of cable K22

The cable K22 is used to connect the ai SV and Pulsecoder.

/AN WARNING
If the connector (JF1, 2, or 3) of the pulsecoder is
connected incorrectly, an unpredictable motor
operation may occur.

For servo motor aiF, aiS series
and Servo motor BiS series (BiS 0.4/5000 to BiS 22/2000)

Shield
ai SV E— : Servo motor
(5) i A RD
L w
©, 20) i 5V
(12, 14) i ov
) |
(16) :
¢

20-pin half-pitch connector

Connector

Ground plate

<Crimp type> (Japan Aviation Electronics Industry specification)
JN2[0S10SL1: Applicable sheath size ¢5.7 to $7.3
JN20S10SL2: Applicable sheath size ¢6.5 to $8.0
D: Straight plug
F: Angle plug
Terminal : IN1-22-22S

<Solder type> (Hirose Electric)
HR34B-12WPO-10S: Straight plug
HR34B-12WLPO-10S: Elbow plug
A: Applicable sheath size ¢5.7 to $7.3
B: Applicable sheath size ¢6.5 to ¢$8.0

Using cable conductor

Sighal name Cable length : 28m or less Cable length : 50m or less

0.3mm? x 5 (Note 4) 0.5mm? x 5 (Note 4)

5V, 0V, 6V Strand configuration 12/0.18 or 60/0.08 | Strand configuration 20/0.18 or 104/0.08
Insulation outer diameter $0.8 to $1.5 Insulation outer diameter ¢$0.8 to ¢1.5
0.18mm? or more 0.18mm? or more

RD, *RD Twisted-pair wire Twisted-pair wire
Insulation outer diameter ¢0.8 to $1.5 Insulation outer diameter ¢$0.8 to ¢1.5

Drain wire 0.15mm? or more 0.15mm? or more

See Subsection 9.4.1 for explanations for ai SV connector that
matches the recommended cable.

See Appendix B, "About Cable Conductors," for detailed explanations
about the cable.
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NOTE
1 The ground plate to which the

resistance of 5V and 0V must

oi SV Servo motor i SV

shield is connected

must be placed as close as possible to the servo
amplifier so that distance between the ground plate
and the servo amplifier becomes shortest.

2 In case that the cable is prepared by MTB, total

be less than 2Q.

3 Pulsecoder side connector can accept maximum
0.5mm? (wire construction 20/0.18 or 104/0.08,
diameter ¢1.5 or less) wire and sheath diameter is
$5.7 to ¢8.0. In case of using thicker wire or cable,
take measures described below.

[Case 1] Cable conductor exceeds 0.5mm?. [Case 2] Sheath diameter of exceeds ¢8.

P Soldering or crimping

<
The total resistance (Round
trip) of 5V and 0 V must be

l? Cable thicker than $8  Servo motor

Connector

& »

<
The total resistance (Round

less than 2Q.

necessary to be connected.

trip) of 5V and 0 V must be
less than 20Q.

4 |n case of incremental Pulsecoder, 6V is not

e  Crimp tool specification

Japan Aviation Electronics

FANUC specification Industry specification

Applicable cable
thickness

21AWG(0.5mm?:20/0.18)

A06B-6114-K201/IN1E CT150-2-IN1-E 23AWG(0.3mm?)
25AWG(0.18mm?)
20AWG(0.5mm?:104/0.08)

A06B-6114-K201/IN1D CT150-2-IN1-D 21AWG(0.5mm*:20/0.18)

25AWG(0.18mm?)

. Recommended cable

Recommended cable - . e
e . Description Crimp tool specification
specification
A66L-0001-0460 Flexible cable 28 m or less | A06B-6114-K201/IJN1E
(FANUC specification)
T150-2-JN1-E
A66L-0001-0481 Fixed cable 28 m or less CT150 J . .
(Japan Aviation Electronics
Industry specification)
A66L-0001-0462 Flexible cable 50 m or less | A06B-6114-K201/JN1D
(FANUC specification)
T150-2-JN1-D
A66L-0001-0491 Fixed cable 50 m or less CT150 J . .
(Japan Aviation Electronics
Industry specification)

e  Connector kit specification
<Crimp type>

A06B-6114-K204/S : Straight plug (including a contact)
A06B-6114-K204/E : Elbow plug (including a contact)

<Solder type>

A06B-6114-K205/S : Straight plug
A06B-6114-K205/E : Elbow plug
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For servo motor BiS series (B0.2/5000:S, B0.3/5000:S)

_Shield
ai SV o i A E - (A Servo motor
—O : ; O

@ _ L / \ B N0
® A REQ | (a9
© _\ / \ L IPNCD
(9, 20) e 5V o (A2, B2)
(12.14)_ | ov_ L
@k NG
(16) —3 ; Drain wire ; FG S (B6)
20-pin half-pitch connector l -------------

Housing : 1-1318118-6 (D-2100D 12 poles)
Ground plate Contact : 1318107-1 (D-2 receptacle M)
Manufacture : Tyco Electronics AMP

Using cable conductor

Sighal name Cable length : 20m or less
0.5mm? (AWG21) x 5 (Note 4)
5V, 0V,6V Strand configuration: 20/0.18

Insulation outer diameter: ¢0.88 to ¢1.5

0.18mm? (AWG25) or more

Twisted-pair wire

Strand configuration: 7/0.18

Insulation outer diameter: ¢0.88 to ¢1.5

Drain wire 0.15mm? or more

0.5mm? x 5 + 0.18mm? x two-pair

(For a fixed cable)

Recommended wire Hitachi Cable, Ltd. : UL20276-SB(0)5 x 21AWG+2Px25AWG
(For a movable cable)

Hitachi Cable, Ltd. : UL20276-SB(FLEX)5 x 20AWG+2P x 25AWG

SD, *SD, REQ, *REQ

See Subsection 9.4.1 for explanations about the ai SV-side connector
that matches the recommended cable.
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3 The maximum applicable wire diameter of the

4 |n case of incremental Pulsecoder, 6V is not

NOTE

1 The ground plate to which the shield is connected
must be placed as close as possible to the servo
amplifier so that distance between the ground plate
and the servo amplifier becomes shortest.

2 In case that the cable is prepared by the user, the
total resistance (round trip) of 5V and 0 V must be
less than 0.8Q.

cable connector on the motor side is 0.5 mm?
(when crimping tool 1463475-1 is used) or 0.85
mm? (when crimping tool 1276654-1 is used).In
case of using thicker wire or cable, take measures
described below.

Servo Cable thicker than ¢8
amplifier Servo motor

<
<

The total resistance (Round
trip) of 5V and 0 V must be
less than 0.8Q.

necessary to be connected.
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Absolute aiCZ sensor

1SV
ol S Shield

(5)

al CZ sensor
Detection circuit (OUT1)

(6)

(6)

(9)

(20)

(12)

(14)

N

(16)

L 2

_(\

20-pin half-pitch connector

Ground plate

Conn

ector

<Crimp type> (Japan Aviation Electronics Industry specification)

JN2[S10SL1: Applicable sheath size ¢5.7 to ¢$7.3
JN2[0S10SL2: Applicable sheath size ¢$6.5 to ¢8.0
D: Straight plug
F: Angle plug
Terminal : IN1-22-22S

<Solder type> (Hirose Electric)

HR34B-12WP[I-10S: Straight plug
HR34B-12WLPO-10S: Elbow plug
A: Applicable sheath size ¢5.7 to ¢$7.3
B: Applicable sheath size ¢6.5 to ¢$8.0

Using cable conductor

Signal name Cable length : 28m or less Cable length : 50m or less
0.3mm’ x5 0.5mm’ x 5
5V, 0V, 6V Strand configuration: 12/0.18 or 60/0.08 Strand configuration: 20/0.18 or 104/0.08
Insulation outer diameter: ¢1.5 or less Insulation outer diameter: ¢1.5 or less
0.18mm? or more 0.18mm? or more
RD, *RD Twisted-pair wire Twisted-pair wire
Insulation outer diameter: ¢1.5 or less Insulation outer diameter: ¢1.5 or less
Drain wire 0.15mm? or more 0.15mm? or more

NOTE

plate.

The ground plate to which the shield is connected
should be placed near the servo amplifier to minimize
the distance between the servo amplifier and ground
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9.3.2.6 Details of cable K24

(1) For A06B-6079-H401

Dynamic brake module

| (24V) T2

(NTUT2 5 4

Contact a

Dynamic brake module

| (MC3) T2

ai SV
CX8
1 M4
3 M4
(2) For A06B-6069-H300
ai SV
CX8
1 M4
3 M4

Example cable :

(MC4) T2 O O
| Contact a

Two-conductor polyvinyl heavy-duty power cable (JIS C3312)
Conductor size of : 1.25mm? (50/0.18)

PVC sheath 9.6 mm in diameter

Connector specification:

Tyco Electronics AMP connector with receptacle housing
2-178128-3 and receptacle contact 1-175218-2

Crimping terminal :
2-4
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9.3.2.7

Details of cable K25

(1) For A06B-6079-H401

aiSV Dynamic brake module
CX9 |
1 M4 (200R) T2
3 M4 (200S) T2
| Coil
(2) For A06B-6069-H300
aiSV Dynamic brake module
CX9
1 M4 (2A) T2
3 j: M4 (2B) T2

Example cable :

Coil

Two-conductor polyvinyl heavy-duty power cable (JIS C3312)
Conductor size of : 1.25mm? (50/0.18)

PVC sheath 9.6 mm in diameter

Connector specification:

Tyco Electronics AMP connector with receptacle housing

1-178128-3 and receptacle contact 1-175218-2

Crimping terminal :
2-4
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9.3.2.8 Details of cable K26

ISV Dynamic brake module
“ —> To motor (U,V,W) y

VTl

TB2 (U)

W T1

X

TB2 (V)
(W) T1

r( (@) FRAME

TB2 (W)

Example cable :
Fire-retardant polyflex wire (maximum conductor temperature
105°C) or equivalent to LMFC manufactured by The Furukawa
Electric Co., Ltd., 5.5 mm? or larger
Connector specification:
Tyco Electronics AMP connector with receptacle housing
1-178128-3 and receptacle contact 1-175218-2
Crimping terminal :
DBMside  5.5-5 (A06B-6079-H401)
5.5-8 (A06B-6069-H300)
aiSV side  5.5-6 (ai SV 360, ai SV 180HV)
5.5-10 (ai SV 360HV)
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9.3.2.9 Details of cable K27

Cable K27 is an optical fiber cable used in the FSSB interface.

ai SV ai SV
CNC
PULSE MODULE ~ PULSE MODULE
k27 /L |COP10B | o7/ |CcOP10B
COP10A COP10A COP10A

?

COVER

- The cable is run from connector COP10A in the CNC, ai SV, or
pulse module to connector COP10B in the ai SV or pulse
module.

- Connector COP10A of a module at the end of the cable chain
must be covered with the cap supplied with the module.

- Refer to the applicable CNC connection manual for detailed
specifications of the optical fiber cable.
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9.3.2.10 Connecting the battery (for the absolute Pulsecoder)

The following two methods can be used to connect the batteries for
the absolute Pulsecoder: [connection method 1] and [connection
method 2]

NOTE

1 Since the battery is a part that is in need of periodic
maintenance by nature, it is recommended to use
[connection method 1]. In this case, commercial
batteries (four R20 alkaline batteries), which are
easy to purchase, can be used.

2 The built-in batteries used in [connection method 2]
must be purchased directly from FANUC. It is
recommended that spare built-in batteries is
purchased.

3 Do not use both [connection method 1] and
[connection method 2] at the same time.
Otherwise, multiple batteries are connected to the
same BATL(B3) line, and a short-circuit will occur
between the output voltages of different batteries,
possibly resulting in the batteries becoming very
hot, which is dangerous.

[Connection method 1]
(1) Supplying power from one battery unit to more than one aiSV

1)
Battery case
A06B-6050-K060
ai PS i SV i SV Battery

CXA2B CXA2B A06B-6050-K061
CXA2A / CXA2A / CXA2A

‘\Connector

A06B-6110-K211

- A battery case (A06B-6050-K060) and four R20 alkaline
batteries (A06B-6050-K061) are available as options.
Commercial R20 alkaline batteries can also be used.
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[Connection between the battery case and amplifier]

|Examp|e of a cable between the batteries and aiSV connector CXA2A|

CXA2A Terminal 1, White
Crimp Terminal 1.25-4

BATL (B3)
(6V)

Two 0.3mm? Wires

Terminal 2, Black
Connector A06B-6110-K211  Crimp Terminal 1.25-4

- A connector (A06B-6110-K211) for connecting batteries is
available as an option.

[Connection between amplifiers]

aiPS,SP,SV aiSP,SV
Battery case
CXA2B| A0BB-6050-K060
K69
24V (A1) (A1) 24V Battery
24V (B1) (B1) 24v A06B-6050-K 061
oV (A2) (A2) OV
oV (B2) (82) oV oV (B2) ov
MIFA (A3) (A3) MIFA
| BATL (B3)_jummmmmd (B3) BATL __ BATL (53) | v
*ESP (Ad) (A4) *ESP
XMIFA (B4) (B4) XMIFA

- The BATL(B3) is an interface for supplying power from one
absolute Pulsecoder battery unit to more than one ai SV.

- Specification of the connector
Manufacturer | Tyco Electronics AMP
D-2100 series
Connector Housing 1-1318119-4 (2 pieces)

specification Contact 1318107-1 (8 pieces)
[Ordering information : A0O6B-6110-K210 connector only]
Conductor size | 0.5mm?, AWG20

Instruction

outer diameter | 08283 mm
NOTE
1 Up to six servo motors can be connected to one
battery.

2 The life of the batteries are about two years if they
are used for six ai series servo motors and one
year if they are used for six o series servo motors.
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/A WARNING
Do not connect more than one battery to the same

BATL(B3) line.

Otherwise, a short-circuit will occur between the
output voltages of different batteries, possibly
resulting in the batteries becoming very hot, which
Is dangerous.

(2) Supplying power from one battery unit to more than one aiSV

)
Battery case
A06B-6050-K060
Battery
A06B-6050-K061
ai SV ai SV ai SV
CX5X CX5X CX5X

Connector

A06B-6093-K303

[Connection between the battery case and amplifier]

|Example of a cable between the batteries and aiSV connector CX5><|
Terminal 1, White
Crimp Terminal 1.25-4

CX5X

Terminall,white

Two 0.3mm? Wires

Terminal2,black 1 . b
r/Ordermg number: A06B-6093-K303
HousingIL-L2S-S3L-B(N) ~ Terminal 2, Black

Crimp Terminal 1.25-4

ContactlL-C2-1-00001

- Specification of the connector

Drawing No. A06B-6093-K303

Manufacturer | Japan Aviation Electronics Industry

Manufacturer | Housing: IL-L2S-S3L-B(N), Quantity: 1

part number Contact: IL-C2-1-00001, Quantity: 2
To connect the contacts to the cable, a special crimping tool is
required. Contact the manufacturer (Japan Aviation Electronics

Industry Ltd.).
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e A battery case (A06B-6050-K060) and four size-D alkaline dry
cells (A06B-6050-K061) are available as options. Size-D
alkaline dry cells are commercially available.

[Connection between amplifiers]

aiPS, SP, SV aiSP, SV
[CxA2B
24V (A1) K69 (A1) 24V
24V (B1) (B1) 24V
oV (A2) (A2) oV
oV (B2) B2) OV
MIFA (A3) (A3) MIFA
ACICOM IR CONCT\
*ESP (A4) (A4) +ESP
XMIFA (B4) (B4) XMIFA

Leave BATL(B3) open.

NOTE

1 Up to six servo motors can be connected to one
battery.

2 The battery service life is about two years for the o
series servo motor or about one year for the o
series servo motor.

/A WARNING
Do not connect multiple batteries to the same
BATL(B3) line. Otherwise, a short-circuit will occur
between the output voltages of different batteries,
possibly resulting in the batteries becoming very
hot, which is dangerous.
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[Connection method 2]

(1) Incorporating built-in batteries in each ai SV
(Models other than oi SV 360, ai SV 180HV, and oi SV
360HV)

ai SV ai SV
Battery case Battery case
A06B-6114-K505 A06B-6114-K505
_—\
Battery Battery
CX5X CX5X
A06B-6114-K504 A06B-6114-K504

Using the built-in battery (A06B-6114-K504) requires the battery
case (A06B-6114-K505).
A cover originally mounted at the oii SV battery location cannot
be used with the battery.

/A WARNING

1 When using the built-in battery, never connect the
BATL(B3) of the connector CXA2A/CXA2B.
Otherwise, a short-circuit will occur between the
output voltages of different ai SV batteries,
possibly resulting in the batteries becoming very
hot, which is dangerous.

2 Do not connect more than one battery to the same
BATL(B3) line.
Otherwise, a short-circuit will occur between the
output voltages of different batteries, possibly
resulting in the batteries becoming very hot, which
is dangerous.
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Battery life

- Incorporating built-in batteries in each ai SV
For the ai SV 360, ai SV 180HV, and ai SV 360HV

ai SV ai SV
Battery case Battery case
A06B-6114-K506 A06B-6114-K506
—
Battery Battery
CX5X CX5X
A06B-6114-K504 A06B-6114-K504

- Using the built-in battery (A06B-6114-K504) requires the battery
case (A06B-6114-K505).

/AN WARNING

1 When using the built-in battery, never connect the
BATL(B3) of the connector CXA2A/CXA2B.
Otherwise, a short-circuit will occur between the
output voltages of different ai SV batteries,
possibly resulting in the batteries becoming very
hot, which is dangerous.

2 Do not connect more than one battery to the same
BATL(B3) line.
Otherwise, a short-circuit will occur between the
output voltages of different batteries, possibly
resulting in the batteries becoming very hot, which

is dangerous.

When the ai series servo motor is used, the batteries need to be
replaced periodically as follows:

Battery grdgrlng Standard backup life Remark
specification
Size D alkaline dry
A06B-6050-K061 2 years/6 axes
cell x 4
A06B-6114-K504 1 year/3 axes Lithium battery
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9.3.2.11 Details of cable K70

Connect the ai SV flange to the grounding plate through a grounding
cable. (Protective ground connection)
See Subsection 9.3.1.7 for detailed descriptions about the K70.
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9.3.3 ai SP Series Connection Diagram

Spindle amplifier module (ai SP series)

K2 — K2
)

aiPS TB1 ol SV
D

aiSV L/ oi SP

iSP K69 n 1 K69 (Note)

[ Position coder signal output K36
JX4 Communication for spindle EGB K88

L Excitation off monitor signal K96

- Speedometer
K12 | K33 - Load meter
CNC, ai SP JATB JYyl - Analog override
ai SP: K12 JATA JYA2 ai Positioncoder
DCS 2nd axis setting: K90
JYA3 ™
I Proximity switch
B2 7Y N— K71
U V WG scz2 T L]
! @@@@ I ai CZ 1, IS sensor K97
K70 (on the flange) ai Positioncoder S
=3 Spindle sensor on
K10 motor
GND K16
Separate ai BZ sensor K17
/a
Circuit K11 ) )
3¢ 200V breaker 2 Motor oi M sensor : K14
oi MZ, i BZ : K17
\—‘ Fan motor
NOTE

This diagram applies to TYPE B. For TYPE A,
neither the JYA4 function nor the JX4 function
(except the excitation off monitor function) is
provided.

The excitation off monitor signal is not used in
A06B-6111, -6112, -6121, and -6122.
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9.3.3.1 Details of cable K2

See Item 9.3.1.2.

9.3.3.2 Details of cable K69

See Item 9.3.1.4.

9.3.3.3 Details of cable K10 (power cable)

For the ai SP 2.2 and ai SP 5.5, a connector (D-5000) is used to
attach the SPM motor power cable. For other models, a terminal block
is used for connection.

This subsection does not include the dimensions of the crimp terminal
or the shape of the motor-side connector.

Refer to "AC SPINDLE MOTOR «ai series Descriptions
(B-65272EN)" for these items.

About the cable specification

Select the cable specification by considering the following conditions

for use.

<1> Motor current rating or current needed in use on a real machine

<2> Cable type (heat resistance temperature, etc.)

<3> Environment in which the cable is installed (operating ambient
temperature, etc.)

<4> Need of water proofing (pay attention to the diameter of the
applicable cable clamp)

<5> Certification for CE marking (compliance with various safety
standards and EMC standard)

<6> Securing insulation space among the cable pins at the time of
cabling

/\ CAUTION
If the phase order of the power lines is incorrect, an

unpredictable motor operation may occur.
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Connection through a connector

ai SP Cz2 Spindle motor
B81) O~ )
1) O V)
®2) O W)
(n2) O=RD ©)

Tyco Electronics AMP D-5000
series connector

Location of connector pins

Receptacle housing

:l 2 w
L IX | )y
i x
/
Key
- 200-V input series
Key specification Applicable models
XX oi SP 2.2, i SP 5.5
ai SP 5.5HV

See Subsection 9.4.2 for details.
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Connection through a terminal block

Spindle motor

- 200-V input series

ai SP TB2
L) (V)
) )
(W) (W)
(G) (G)

Cables should be connected to the oi SP using crimp terminals as

listed in the following table.

Amplifier models Terminal screw Rigid torque

ai SP 11, ai SP 15 M4 1.1to 1.5Nm

ai SP 22, ai SP 26

ai SP 30, ai SP 37 M6 3.5 to 4.5Nm

ai SP 45, oi SP 55 UV W:M10 15 to 16Nm
G . M6 3.5t0 4.5Nm

- 400-V input series

Cables should be connected to the oi SP using crimp terminals as

listed in the following table.

Amplifier models Terminal screw Rigid torque
ai SP 11HV, ai SP15HV M4 1.1to 1.5Nm
ai SP 30HV, ai SP 45HV M6 3.5t0 4.5Nm

ai SP 75HV , ai SP 100HV U.V.W : M10 15 to 16Nm
G . M6 3.5t0 4.5Nm
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9.3.3.4 Details of cable K70

Connect the aii SP flange to the grounding plate through a grounding
cable. (Protective ground connection)
For connection with the oi SP, use the crimp terminal selected

according to the following table.

200-V input series

400-V input series

Amplifier model Terminal Rigid torque
screw
ai SP 2.2, ai SP 5.5, ai SP 11
ai SP 15, ai SP 22, ai SP 26 M5 2to 2.5Nm
ai SP 30, ai SP 37
ai SP 45, ai SP 55 M6 3.5t0 4.5Nm
See Subsection 9.3.1.7 for details of the cable K70.
. Terminal .
Amplifier model Rigid torque
screw
ai SP 5.5HV , ai SP 11HV
ai SP 15HV, ai SP 30HV, i SP 45HV M5 210 2.5Nm
ai SP 75HV, ai SP 100HV M6 3.5t0 4.5Nm

See Subsection 9.3.1.7 for details of the cable K70.

9.3.3.5 Details of cable K11

See FANUC AC SPINDLE MOTOR ou series DESCRIPTIOPNS

(B-65272EN) for details of this Subsection.
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9.3.3.6 Details of cable K12

CNC JATA l fA?B ai SP
Of 3) SOUT A SIN1 (1)
ai SP @ XrsouT A ssINL L (2)

(2) >|< *SIN ,*SOUT]ES (4

1) I SIN A ESOUTlI (3)

/
(12),(14),(16) A~ 0OV oV N (12),(14),(16)
/ ' l /
Ground Ground
) ) plate plate ) )
20-pin half-pitch connector (Note) (Note) 20-pin half-pitch connector

Cable specification: 0.09 mm? twisted pair with common shielded
Recommended cable (wire only): A66L-0001-0284#10P

See Section 9.4.1 for details of connectors applied to recommended
cable.

See Appendix B for details of cables.

NOTE
If cable K12 is installed near the likes of a power
cable, its shielding wire must be connected to a
grounding plate. If an ai SP is installed near the
CNC or another ai SP, however, it is not necessary
to connect the shielding wire to a grounding plate.
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Connector pin assignment

JATA and JA7TB
10 20 | 5V (Note 1)
9 | 5V (Note 1) 19
8 18 | 5V (Note 1)
7 17
6 16 ov
5 15
4 *SOUT 14 ov
3 souT 13
2 *SIN 12 ov
1 SIN 11
NOTE

1 The +5V pin is intended for optical link transmission
based on the optical I/O link adapter. Do not use it
when a metal cable is being used; otherwise, the
+5 V line of the CNC will be short-circuited with that
of the ai SP.

2 «ai SP serial interface connection using an optical
fiber cable

The use of an optical I/O link adapter with the ai

SP serial interface extends the maximum allowable

length of the optical fiber cable to up to 200 m.

Use optical fiber cables in the following cases:

- When the required cable length is 20 m or
longer.

- When the cable must be extended across
multiple cabinets, and the cabinets cannot be
connected with a grounding wire 5.5 mm? or
larger.

- The cable may be affected by noise, for
example, if the cable is laid near a strong
magnetic noise source like a welding machine or

in parallel with a power line over a long distance.
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- Electrical interface connection between two aZ SP units

ai SP ai SP

JATB JATA JATB JATA
CNC
JATA :|
JA7B K12 K12

- Electrical interface connection between four ai SP units in i series
Refer to the applicable CNC Connection Manual (Hardware) for a
detailed description of the serial spindle connector panel.

ai SP ai SP

JA7B JATA JA7TB JATA

CNC 1 - 1
JA41
K12 K12
JATA-1 ] — ]

Serial spindle
connector
panel

JA48

ai SP ai SP

JATA-2 JA7B JATA JA7TB JATA

K12 K12 :|
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9.3.3.7 Details of cable K14

For the motor with aiM sensor

ol SP JYA?2 l Shield inM sensor Motor
(5) MA A i PA (A2)
(6) >'< *MA | /\ ! RA >'< (B2)
@) I MB A ' PB I (A3)
© XM i [\ re X (@3
./ ! ! ./

20) A 5V 0.5mm®> : 5V A (A1)
./ ! ! ./

(16) AN oV 5 0.5mm?> 0V A (B5)
./ ! ! ./

(13) A THR1 5 A i THR1 A (A6)
a5) XtHr2 ¢ [\ THR2 X (B6)
(Y : : %

(10) <> SS ‘ ‘ SS <> (A5)

20-pin half-pitch connector

Manufactured by Tyco Electronics AMP
Housing : 178289-6
Contact : 1-175217-2

Cable specification :

6 common shielded cable

(Three 0.18mm? twisted pairs + 0.5mm? wires)
Recommended cable conductor : A66L-0001-0368
See Section 9.4.1 for explanations about the JYA2-side connector that
matches the recommended cable. See Appendix B, "About Cable
Conductors," for detailed explanations about the cable.

NOTE
If only one 5 V line and only one 0 V line are used,
use pins 20 and 16 for them, so that, if the
connector is attached the wrong way, the sensor
can be prevented from being damaged.

/A WARNING
If the feedback signal is connected incorrectly, an

unpredictable motor operation may occur.
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- Connector pin assignment

JYA2

10 SS 20 5V
9 5V 19 #

8 *MB 18 5V
7 MB 17 #

6 *MA 16 ov
5 MA 15 THR2

4 # 14 ov
3 # 13 THR1

2 *MZ 12 ov
1 Mz 11 #

NOTE

Do not use any pin that is marked #, because they
may already be in use for input/output signals for
an optional PCB.

Pin arrangement of the connector (manufactured by Tyco Electronics
AMP) on the motor side

Al +5V B1

A2 PA B2 RA
A3 PB B3 RB
Ad B4

A5 SS B5 ov
A6 THR1 B6 THR2
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For the ail 0.5 spindle motor with ai M sensor

ai SP JYA2 Shield ri M sensor Motor
(5) MA A VA (4)
@ K wa i [\ v X
o L e . A L Ve L
@ X-ws | [\ =8 X @
./ ! ! ./
(200 A 5V 5V (8)
./ ' ! ./
(16) e\ oV ; : ov () (7)
./ ! ! ./
(13) A THR1 5 A 5 THR1 A (9)
as) XtHR2 | [\ | THR2 X (10)
./ T : /
(10) C) SS " 3

20-pin half-pitch connector

Housing (Japan Aviation Electronics Industry)
JN1xS10SL1 : Applicable sheath diameter ¢5.7 to 7.3
JN1xS10SL2 : Applicable sheath diameter ¢6.5to 8.0

D : Straight plug
F : Angle plug
Contact (Japan Aviation Electronics Industry)

JIN1-22-22S

Cable specification :

2 common shielded cable

(Three 0.2mm? twisted pairs + 0.3mm? wires)
Recommended cable conductor : A66L-0001-0482
See Section 9.4.1 for explanations about the JY A2-side connector that
matches the recommended cable. See Appendix B, "About Cable
Conductors," for detailed explanations about the cable.

NOTE
Keep the electrical resistance across each of the
5V and 0V lines to within 5.7Q.
Recommended cable : Up to 41m
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Connector pin assignment

Pin arrangement of the connector (manufactured by Japan Aviation
Electronics Industry) on the motor side

1 *VA
2 *VB
3

4 VA
5 VB

6

7 ov
8 5V
9 THR1
10 THR2

o Crimp tool specification
A06B-6114-K201/IN1S

(Applicable wire diameter : AWG#22 to #24, AWG#26 to #28)

e Connector kit specification

A06B-6114-K200/S : Straight plug (including a contact)
A06B-6114-K200/E : Elbow plug (including a contact)
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9.3.3.8

Details of cable K16

oi SP JYA3 l Shield l ai Positioncoder

1) Pz + A | Pz (B)

@ Xz i [\ »z X @

5 L ea . A PA L

6 X ea ' J\_ | A X

o L es | ) .__PB Lo

@ X8 [\ w8 X ®
N : ! N

(9),(18),(20) A\ 5V ' 0.5mm® i 5V A (H)
\/ ! ! /

(12),(14),(16) A\ OV ! 05mm®> | oV A (K)
\/ ! ! NG

20-pin half-pitch connect

I S

Ground plate

Cannon connector
MS3106B20-29S

Cable specification :

6 common shielded cable

(Three 0.18mm? twisted pairs + 0.5mm? wires)
Recommended cable conductor : A66L-0001-0286
See Section 9.4.1 for explanations about the JYA3-side connector that
matches the recommended cable. See Appendix B, "About Cable
Conductors," for detailed explanations about the cable.

NOTE
If only one 5 V line and only one 0 V line are used,
use pins 20 and 16 for them, so that, if the
connector is attached the wrong way, the sensor

can be prevented from being damaged.
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Connector pin assignment

Do not use any pin that is marked #, because they
may already be in use for input/output signals for

an optional PCB.

JYA3

10 # 20 5V
9 5V 19 #

8 *PB 18 5V
7 PB 17 #

6 *PA 16 ov
5 PA 15 EXTSC

4 # 14 ov
3 # 13 SCCOM

2 *PZ 12 ov
1 Pz 11 24V

NOTE
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9.3.3.9 Details of cable K17

It is unnecessary to wire THR1 and THR2 if the aii BZ sensor is used
as a separate detector (connected to the connector JYA4).

For the motor with ai MZ sensor

ai SP JYA2 l Shield lou’MZ sensor Motor

1) MZ :’ _____ I_\“““i VZ (A4)

@ X vz | |\ vz X (B4)

(5) I MA A VA I (A2)

6 K A J\_ ~a X 62

(7) i MB_ . A\ vB i (A3)

(8) E'S *MB A *VB E'S (B3)

(9),(18),(20) A\ 5V 0.5mm? 5V A\ (A1)
/ ; ! /

12).04.18) A ov | osmm® | ov L @5
/ : : /

as) ARt L A b THRL A (ag)

15 X Trr2 | [\ THR2 X (B6)

(10) A\ ss . . ss g (A5)

20-pin half-pitch connector

Manufactured by Tyco Electronics AMP
Housing : 178289-6
Contact : 1-175217-2

Cable specification :

6 common shielded cable

(Four 0.18mm? twisted pairs + 0.5mm? wires)
Recommended cable conductor : A66L-0001-0368
See Section 9.4.1 for explanations about the JY A2-side connector that
matches the recommended cable. See Appendix B, "About Cable
Conductors," for detailed explanations about the cable.

NOTE
If only one 5 V line and only one 0 V line are used,
use pins 20 and 16 for them, so that, if the
connector is attached the wrong way, the sensor
can be prevented from being damaged.
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/A WARNING
If the feedback signal is connected incorrectly, an
unpredictable motor operation may occur.

- Connector pin assignment
JYA2
See Subsection for cable K14.

JYA4

10 SS 20 5V
9 5V 19 #

8 *MB 18 5V
7 MB 17 #

6 *MA 16 ov
5 MA 15

4 # 14 ov
3 # 13

2 *MZ 12 ov
1 Mz 11 #

NOTE

Do not use any pin that is marked #, because they
may already be in use for input/output signals for
an optional PCB.

Pin arrangement of the connector (manufactured by Tyco Electronics
AMP) on the motor side

Al +5V Bl

A2 VA B2 *VA
A3 VB B3 *VB
A4 \'V4 B4 *VZ
A5 SS BS ov
A6 THR1 B6 THR2
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For the ail 0.5 spindle motor with ai MZ sensor

20-pin half-pitch connector

oi SP JYA2 ,_S_h_isélc_i ______ ril\/lz sensor Motor
(1) MZ L A vz (6)
@ X Mz ; Lt vz X @
5 L wa A oA L
@ K wma i [\ wa X @
@) I MB | A i VB :( (5)
® X vs [\ ws X
\ T ; /
20) A sv ! osmm? ! sv A (g
) i : ),
a6) A ov ! os5mm® I ov A (@
), i : )

13) AATHRL | A THR1 A (9)
(15) ><THR2 : /\ i THR2>< (10)
./ : : o/

(10) <|> SS . i

Housing (Japan Aviation Electronics Industry)
JN1xS10SL1 : Applicable sheath diameter ¢5.7 to 7.3
JN1xS10SL2 : Applicable sheath diameter ¢6.5 to 8.0

D : Straight plug
F : Angle plug
Contact (Japan Aviation Electronics Industry)

JN1-22-22S

Cable specification :

2 common shielded cable

(Four 0.2mm? twisted pairs + 0.3mm? wires)
Recommended cable conductor : A66L-0001-0482
See Section 9.4.1 for explanations about the JY A2-side connector that
matches the recommended cable. See Appendix B, "About Cable
Conductors," for detailed explanations about the cable.

NOTE
Keep the electrical resistance across each of the 5V
and 0V lines to within 4Q.

Recommended cable : Up to 28m
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- Connector pin assignment

Pin arrangement of the connector (manufactured by Japan Aviation
Electronics Industry) on the motor side

1 *VA
2 *VB
3 *zZ
4 VA
5 VB
6 \4
7 ov
8 5V
9 THR1
10 THR2

o Crimp tool specification
A06B-6114-K201/IN1S

(Applicable wire diameter : AWG#22 to #24, AWG#26 to #28)

e Connector kit specification

A06B-6114-K200/S : Straight plug (including a contact)
A06B-6114-K200/E : Elbow plug (including a contact)
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aiBZ Sensor (conventional shape, A860-2120-T***) and aiBZ sensor (compact
type, A860-2155-T***)

oi SP JYA2 l Shield____ | \
(5) MA + A v va K (5 cm
@ K wa i [\ wa X @
o L we A e L6
@ X *MB A we L (3)
@) I MZ Y I 1
I ! ! N
i E From the built-in
1) MZ L VZ ,L (2) CN2 motor
(18),(20) I 5V | 0.18mm® | 5V I (1), (4)
(14),(16) I ov_ | oismm? | ov I (3),(6)
(13) THR1
(15) >|<THR2 i !
(10) I SS .

Crimp terminal M4

20-pin half-pitch connector
*  For A860-2155-T*** specification, (1) and (3) are left

open.
CN1, CN2 : manufactured by HONDA

Connector : Z-374
Contact : HKP-F413

Cable specification :

4 common shielded cable

(Four 0.18mm? twisted pairs + 0.18mm? wires)
Recommended cable conductor : A66L-0001-0367
See Section 9.4.1 for explanations about the JY A2-side connector that
matches the recommended cable. See Appendix B, "About Cable
Conductors," for detailed explanations about the cable.

NOTE
If only one 5 V line and only one 0 V line are used,
use pins 20 and 16 for them, so that, if the
connector is attached the wrong way, the sensor
can be prevented from being damaged.
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- Connector pin assignment

Pin arrangement of the connector CN1 (manufactured by Honda
Tsushin Kogyo Co., Ltd.) on the motor side

1 *VZ 4
2 *VA 5 VA
3 *VB 6 VB

Pin arrangement of the connector CN2 (manufactured by Honda
Tsushin Kogyo Co., Ltd.) on the motor side

1 5V 4 5V
2 \'V4 5 SS
3 ov 6 ov

For A860-2155-T*** specification, pins 1 and 3 of CN2 are left open.
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aiBZ sensor (compact type, A860-2150-T***)

ol SP ®) PA i /\ : VA /]\ (1) ai BZ sensor
| l AB60-2150-T***
(6) *PA | / \ I *VA i (2
IYA2 ! : i
(7 PB | A . VB (5)
(8) PB_| / \ | B i (6)
(1) MZ JAN R4 ji (8)
(2) *MZ_ / \ 74 ji %)
18,200 L 5y | Y /\L} (4)
*(14),(16) ov_ L ov i @)
(10) Ss | L gg :li (3)
(13) THR1 ! i THR1
(15) THR i THR2
Connector (Japan Aviation Electronics Industry)
JN2DS10SL1 : Applicable sheath diameter ¢5.7 to 7.3
JN2DS10SL2 : Applicable sheath diameter ¢6.5 to 8.0
Example of Pin (Japan Aviation Electronics Industry)

connector used

JIN1-22-22S(signal line)
JN1-22-20S(power line)

Recommended cable conductor : A 66 L -0001-0482

Cable length

28 m max

5V, oV

0.3mm?

(Connected to one of the pins marked *)

VA*VAVB,*VB VZ,*VZ

0.2mm? twisted pair x 3

Crimp tool specification
A06B-6114-K201/IN1S : For 0.3 mm?
A06B-6114-K201/IN1L : For 0.18 mm? and 0.5 mm?
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- Connector pin assignment
aiBZ sensor head side: Connector manufactured by Japan Aviation
Electronics Industry

1 VA
2 *VA
3 SS
4 5V
5 VB
6 *VB
7 ov
8 vZ
9 *VZ
10
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9.3.3.10 Details of cable K33

o1 SP Jy1l

1)

Shield

OVR1

Analog override

@ X

OVR2

(20) X

oV

variable
resistor
*)

(16)

L M (Note)

Speedometer

Load meter

18) X

(17 I

a9) X
T

20-pin half-pitch connector

oM !

Cable specification :

¥

Power magnetics cabinet

0.09mm? common shielded cable
Recommended cable conductor : A66L-0001-0284#10P
See Section 9.4.1 for explanations about the JY Al-side connector that
matches the recommended cable. See Appendix B, "About Cable
Conductors," for detailed explanations about the cable.

NOTE

Select such an external resistance such that
VR+RL1 falls within the range between 2 kQ and 10
kQ) .
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Connector pin assignment

JY1

10 # 20 oV
9 # 19 oM

8 # 18 oM
7 # 17 SM

6 # 16 LM
5 # 15 #

4 # 14 #
3 # 13 #

2 OVR2 12 #
1 OVR1 1 #

NOTE

Pins indicated # are intended to input or output
signals used on a spindle check board. Do not
connect any other signal line to them.

Voltage signal for the speedometer (SM)
By externally connecting a tachometer, the speed of the spindle motor
can be indicated. The voltage (DC) proportional to the speed is output,
regardless of the rotation direction of the motor. At the maximum

motor speed, +10 V is output.

The output voltage of the speedometer in the forward direction and
reverse direction is calibrated using a parameter. The precision is £3%

Max.
+10V
Output voltage
ov
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Voltage signal for the load meter (LM)
The load meter indicates a load ratio, that is, the ratio of load at the
time of non-load rotation of the machine tool spindle or at the time of
cutting to the maximum output of the spindle motor. At the rated input
voltage, the relationships of spindle motor output, spindle motor
torque, and voltage for the load meter with speed are as described
below.

Constant-torque Constant-output Output-
P area area decreasing area;

STy |

I
i
[}
I
[}
]
: <— 30-minute rated
]
1
'
I
1
I
I
I

A

P
o

Maximum motor output
(= 30-minute rated output x 120%)

Spindle motor output

"~__ Continuous rated
output

=

2

~
\

(Maximum speed) Motor speed

(Base speed) (Maximum speed in
constant-output area)

Maximum motor output
(=30-minute rated output x 120%)

30-minute rated

/ output

) Continuous rated
T~ output
1

Spindle motor torque

(kg-m)

Motor speed

"I"I_[H_[I_i'ﬂ'l"H_HTHTH;WTH [ e

output

\Continuous rated

output

2 Voltage for load meter
T
1
1
1
1
i
i
s
!
[}
i
1
i
i
]
1
1
i
i
[
1
1
1
1
i
i
R

)
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A load meter indication of 100% is provided for the continuous rating
of the spindle motor. The table below indicates the relationships
between typical spindle motor output values and load meter voltages.
From the table below, it is considered that approximately five load
meter indications are provided.

Voltage for load Ratio (%) with 100% Example of load meter
Motor model| Output (kW) meter (V)NOT® indicated for Type of load meter | Ratio to full scale
continuous rating used (%)
0.55 4.2 100 100
oil 0.5/10000 11 8.3 200 E 200
1.32 10.0 240 240
15 5.7 100 102.2
ail 1/10000 2.2 8.3 147 A 150
2.64 10.0 176 180
11 25 100 100
ail 1.5/10000 37 8.4 338 D 338
4.4 10.0 400 400
2.2 5.0 100 101
ail 2/10000 3.7 8.3 166 C 166
4.4 10.0 200 200
3.7 5.6 100 100.8
ail 3/10000 55 8.3 148 A 150
6.6 10.0 178 180
55 6.1 100 109.8
ail 6/10000 7.5 8.3 136 A 150
9.0 10.0 164 180
7.5 5.7 100 102.6
ail 8/8000 11.0 8.3 146 A 150
13.2 10.0 175 180
11 6.1 100 109.8
ail 12/7000 15 8.3 136 A 150
18 10.0 164 180
15 6.7 100 100.5
ail 15/7000 18.5 8.3 124 B 125
22.2 10.0 149 150
18.5 7.0 100 105
ail 18/7000 22.0 8.3 118 B 125
26.4 10.0 142 150
22.0 7.0 100 105
ail 22/7000 26.0 8.3 118 B 125
31.2 10.0 142 150
30.0 6.7 100 105.5
ail 30/5000 37.0 8.3 124 B 125
44.4 10.0 149 150
37.0 6.8 100 103
ail 40/6000 45.0 8.3 122 B 125
54.0 10.0 146 150
45.0 6.8 100 103
ail 50/4500 55.0 8.3 122 B 125
66.0 10.0 146 150
NOTE

The precision of load meter voltage depends on the
used speed and input voltage. The maximum error
Is about +£15%.
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Type Type Scale
White band Yellow band Red band
Color classification | > | |
A Indication 0 50 100 150 180
, %
[}
1 ! ! !
: : b
Correspondence to ov 555V 83V 10.0V
voltage
White band Yellow band Red band
Color classification [ e |
7
o |||||||1||||||||l|||||]1|%
5 Indication 0 50 100 125 150
, %
|
1 1 ' t
Correspondence to I | i i
voltage ov 6.66V 8.3V 10.0V

White band Yellow band Red band

| 3|

»|
»|

IlIIIIlIlIIIIIW

Color classification

_————— O p—— —

c Indication 50 100 150 166 200
] | |
1 % 1 1
] ] |
: o
Correspondence to ov 5.0V 83V 10.0V
voltage
White band Yellow band Red band
Color classification | > >| >
v/,
||||||||1|1||11|M
b Indication 0 100 200 300 338 400
i \ % { i
1 [} | I
1 [} } [}
Correspondence to ! ! ! !
voltage ov 5.0V 8.3V 10.0V
White band Yellow band Red band
Color classification < > | ||
llll lIIlllIIIIl\llIIW
E Indication 0 50 100 150 200 240
| P % : i
| | t |
l | ] |
Correspondence to : : ! '
ov 4.2V 8.3V 10.0V

voltage
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Indication for spindle switching and output switching
The speed indication voltage and dynamometer indication voltage
may vary between the main spindle and sub-spindle in spindle
switching and between the high winding and low winding in output
switching. In such a case, switch the tachometer and dynamometer as
shown below.

SMor LM

\/

oM O

Switching
circuit
(o
4Q/
For main For sub
(high) (low)
K\ Tachometer or
dynamometer
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9.3.3.11 Details of cable K36

o SP x4 Shield _____ ge\lpclerate sensor
TYPEB i i interface or others
~___(1) Pz | N i Pz
> o e U e 4>
5 L e B W L
> o e U e >
() I PB_ A . PB I
> @ e JL e n >
I E i IDifferentiaI receiver
i ! circuit
(12),(14),(16) T oV __ov T

Ground plate

Cable specification: 0.09 mm? twisted pair with common shielded
Recommended cable (wire only): A66L-0001-0284#10P

See Section 9.4.1 for details of connectors applied to recommended
cable.

See Appendix B for details of cables.

Specification of position coder signal output

Item Specification
al position coder

al position coder S

ai MZ sensor

ai BZ sensor

Output signals PA, *PA, PB, *PB | 1024 pulses/rotation ™
Output signals PZ, *PZ 1 pulse/rotation
Differential driver signal
(RS422 compatible)

SPM input sensor

Output signal level

*1 A resolution of 4096 pulses/rotation can be obtained by counting
the edges of phases A and B (x 4 circuit).
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Phase A/B signal
Width of phase A/B signal

PA,*PA,PB,*PB

Tpwh Tpwl

Phase difference between phase A and phase B
TpwO Tpwl Tpw2 Tpw3

e ‘

PB

CW direction ! CCW direction

*PA and *PB represent the negative logic signals of PA and PB,
respectively.

Symbol Specification Remark
Tpwh, Tpwl | Min 636ns Including a maximum of driver rising/falling
Tpw0,1,2,3 Min 636ns delay time skew (30 ns)

This specification does not include the effect of the cable capacity and
the skew due to delay on the receiver side.

/A\ CAUTION
As shown in state A below, a waveform may be
distorted at the edge of phase A or B.
In addition, the edge may be encountered too late
or too early as shown in state B or C. Even in
these states, the minimum time is defined
according to the specifications described on the
previous page, such as the pulse width and the
difference between phase A and phase B.

)

PB

| I

©
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Phase Z signal
Width of phase Z signal

Tzpw
Pz
*PZ
Symbol Specification
Tzpw The minimum width is 1/4096 of one rotation.

*  Edge distortion of signal Z
Note that the edge of signal Z may be distorted.

*  Phase relationship between the phase Z signal and the phase A/B
signal

- The phase relationship between the phase Z signal and the
phase A/B signal varies with the sensor.

- When the speed changes, the phase relationship between the
phase Z signal and the phase A/B signal may vary. The
range of variation is approximately (1 p/5000 min-1.

e L

PB
The phase relationship varies with
the sensor.
ri
Pz I_ﬁ !
11
L1

The phase relationship varies
depending on the speed.
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9.3.3.12 Details of cable K71

20-pin half-pitch connector

JYA3 Shield Proximity switch
(11) 24V i | 24VK\PNPtyIDe
i . WV
(13) ISCCOM | !
(15) IEXTSC | } OUT |
. : /
(14) I oV | !
(16) I oV , OV o
(10) I SS ‘ !
JYA3 Shield Proximity switch
(11) 24V | | 24v/\NPN type
i . )
(13) ISCCOM T: !
(15) IEXTSC ! i OUTQ
(14) oV i
(16) oV i , OV O
(10) ss ‘ !

20-pin half-pitch connector
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ai SP JYA3 Shield Two-wire
(11) 24V I . proximity switch
O i i / NPN type
(13) ISCCOM ; :
(15) IEXTSC : } OUT |
! , \/
(14) ov | ;
(16) oV i RPN
| : ./
(10) I SS ‘ !

20-pin half-pitch connector

Cable specification :

0.09mm? common shielded cable
Recommended cable conductor : A66L-0001-0284#10P
See Section 9.4.1 for explanations about the JY A3-side connector that
matches the recommended cable. See Appendix B, "About Cable
Conductors," for detailed explanations about the cable.

Connector pin assignment
See Subsection “- Connector pin assignment” for the K16.
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External one-rotation signal switch (proximity switch)
Use an external one-rotation signal switch (proximity switch) that
satisfies the specifications indicated below.

(@) DC two-wire proximity switch

Item Specification
24VDC 1.5V
Supply voltage (24 VDC is fed from the spindle amplifier
module.)
Response frequency 400 Hz or higher
Load current 16 mA or higher
Residual voltage 4V or higher
Supply (leakage) current 1.5 mA or lower

(b) DC three-wire proximity switch

Item Specification
24VDC +1.5V
Supply voltage (24 VDC is fed from the spindle amplifier
module.)

Response frequency 400 Hz or higher

Load current 16 mA or higher
Residual voltage 4 V or higher
Supply current 50mA or lower

NOTE
The location where a proximity switch signal occurs
depends on the temperature. So, consider the
ambient temperature when selecting a proximity
switch.

Input signal specification (EXTSC input section)

Item Specification
High level 20V or higher
Low level 4V or lower
Mlnlmgm signal 100 us
width
NOTE

In design, the width of the signal to be detected
should have a sufficient margin by considering
variations in proximity switch on/off time.
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9.3.3.13 Details of cable K86

Cable K86 must be up to 3 m long. To ensure noise resistance, install

the ai SP and submodule SM on the same control board.

oi SP Submodule
WG shed | o
(11) | 24v ; §24v (A1)
(13) XALME EXALM (A4)
(15) | RDY ; ; RDY | (A3)
(16) | OV ; ; ov | (A2)
w s |

Applicable connector:

JYA4

CX31

: Solder type connector: F140B20S,

Housing: FI-20-CVS5 manufactured by Hirose Electric Co.,
Ltd.

: Tyco Electronics AMP D2100 series 8 pins

Housing: 1-1318119-4, contact: 1318107-1 (4 contacts
required)

Cable specification :
0V, 24V, XALM, RDY: 0.5mmSQ(AWG20 or smaller),
Common shield cable
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9.3.3.14 Details of cable K88

This cable is required when using the spindle EGB function.

SPM JX4 /LJX4 SPM
TYPE 3) T A RX 1) TYPE
8 @ X *Tx J\ w’x X @ B
(1) I RX A TX I ©)
@ X wx  J\__ X @
\/ N
(12),14),(16) -~ 0OV oV N\ (12),(14),(16)
N /
20-pin half-pitch connector 20-pin half-pitch connector

Cable specification: 0.09 mm? twisted pair with common shielded
Recommended cable (wire only): A66L-0001-0284#10P

See Section 9.4.1 for details of connectors applied to recommended
cable.

See Appendix B for details of cables.

NOTE
1 The length of cable K88 must be 3 m or shorter
and run within the same cabinet.

2 The ai SPs that use this connection must be
connected to the same CNC as shown below.

JX4
ai SP
TYPE B
K88
JA7B
Motor Sel"lsor, ..
spindle sensor, etc. i
Motor power __) op e
line x4 ElZl K12 :
wsp | B e
TYPE B JATA-2
JATA SQI’iZ: IA41 i series
1 Ispindle i
Motor sensor, : = CNC
spindle sensor, etc. a7 K22 [ ja7a1 E;‘;ﬂg‘f“‘”

Motor power
line
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9.3.3.15 Details of cable K90

Only when the dual check safety function is used, this connection is
required for the second spindle.

ai SP JATA

(11)

(5) X

20-pin half-pitch connector

When the dual check safety function is used, connector K90 must be
connected to JA7A of the second spindle.

JA7B

CNC
K12

ai SP

JATA

K12

JATB

ai SP

JATA

K90

This signal is used to externally monitor the excitation status of the
spindle amplifier to implement a safety circuit.
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9.3.3.16 Details of cable K96

This signal is used to externally monitor the excitation status of the
spindle amplifier and implement a safety circuit for the safety spindle
stop function of dual check safety.

For how to configure a safety circuit with this signal, refer to the
following documents coming with the "Dual Check Safety Operator's
Manual" of your CNC.

"SAFE SPINDLE STOP FUNCTION with protection door open"

For the Series 30i/31i/32i, B-64004EN/03-01

For the Series 16i/18i/21i, B-63494EN/02-01

ai SP Ix4 /O Unit, etc.
(11) ~\ COMEXOF 24V
K @3 X ExoF2 i X

Output by
photo coupler

20-pin half-pitch connector

SP contact output specifications

Circuit type: Polar photo coupler

Rated voltage: 30 VDC or less

Output current; DC 40 mA or less

Saturation voltage: 1.5 V or less (at output current of 40 mA)

Open contact: Excitation on
Closed contact: Excitation off

/A\ CAUTION
If the connector is connected incorrectly, externally
supplied 24 V can damage the internal circuit of the
ai SP.
This function is not provided in AO6B-6111, -6112,

-6121, and -6122.
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9.3.3.17 Details of cable K97

al CZ sensor

(ji(iz Shield Detection circuit (OUT1)
e
(5) A RD /L (6)
) i / \ | *RD I (5)
©) : | 5V ]:(m
(20) i : 5V I (9)
(12) | ov I )
(14) ! ov I (10)
| ! )
i Drain wire E
(16) | ' FG (3)
® ® T
20-pin half-pitch connector /
Connector
N <Crimp type> (Japan Aviation Electronics Industry specification)
Ground plate JN200S10SL1: Applicable sheath size ¢5.7 to $7.3
JN2[0S10SL2: Applicable sheath size ¢$6.5 to ¢8.0
D: Straight plug
F: Angle plug
Terminal : JN1-22-22S
<Solder type> (Hirose Electric)
HR34B-12WP[I-10S: Straight plug
HR34B-12WLP[1-10S: Elbow plug
A: Applicable sheath size ¢5.7 to ¢$7.3
B: Applicable sheath size ¢6.5 to ¢8.0
Wires used
Signhal name 28 m or less 50 m or less
0.3mm?x 5 0.5mm? x 5
5V OV 6V Strand configuration 12/0.18 or Strand configuration 20/0.18 or
R 60/0.08 104/0.08
Insulation outer diameter 1.5 or less Insulation outer diameter 1.5 or less
0.18 mm? or more 0.18mm? or larger
RD, *RD Twisted-pair wire Twisted-pair wire
Insulation outer diameter 1.5 or less Insulation outer diameter 1.5 or less
Drain wire 0.15mm? or larger 0.15mm? or larger
NOTE

1 The ground plate to which the shield is connected
must be placed near the aiSP to minimize the
distance between the aiSP and the ground plate.

2 Run the power line and signal line so that they are
not in parallel.
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NOTE

3 When the customer prepares the cable, the total
wire resistance of 5V and 0 V must be 2 Q or less.

4 The maximum wire thickness applicable to the
connector on the detection circuit side is 0.5 mm?
(strand configuration: 20/0.18 or 104/0.08,
insulation outer diameter: 15 or less), and the
sheath is 5.7 to 8.0 in diameter. When using a wire
or cable thicker than the above size is used, take
measures as shown below.

[Case 1] Cable conductor exceeds 0.5mm?. [Case 2] Sheath diameter of exceeds ¢8.

ol SV Servo motor ai SV l% Cable thicker than ¢8  Servo motor

_,_Connector N
<

P Soldering or crimping

<
The total resistance (Round
trip) of 5V and 0 V must be
less than 2Q.

The total resistance (Round
trip) of 5V and 0 V must be
|ess than 20).

o  Crimp tool specification

FANUC specification Japan Aviation Elgctrpnlcs Appll(.:able cable
Industry specification thickness
21AWG(0.5mm?:20/0.18)
A06B-6114-K201#JIN1E | CT150-2-IJN1-E 23AWG(0.3mm?)

25AWG(0.18mm?)

20AWG(0.5mm?*:104/0.08)
A06B-6114-K201#IN1D | CT150-2-IJN1-D 21AWG(0.5mm%20/0.18)

25AWG(0.18mm?)

o  Extractor specification
A06B-6114-K201/IN1R
e  Recommended cable
Recommended cable
specification
A66L-0001-0460 Flexible cable 28 m or less | A06B-6114-K201#JN1E
(FANUC specification)
CT150-2-IN1-E
(Japan Aviation Electronics
Industry specification)
A66L-0001-0462 Flexible cable 50 m or less | A06B-6114-K201#JN1D
(FANUC specification)
CT150-2-IN1-D
(Japan Aviation Electronics
Industry specification)

Description Crimp tool specification

A66L-0001-0481 Fixed cable 28 m or less

A66L-0001-0491 Fixed cable 50 m or less

e  Connector kit specification
<Crimp type>
A06B-6114-K204#S : Straight plug (including a contact)
A06B-6114-K204#E : Elbow plug (including a contact)
<Solder type>
A06B-6114-K205#S : Straight plug
A06B-6114-K205#E : Elbow plug
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9.3.3.18 Spindle Motor Feedback Cable Connection

The connector of the feedback cable connected to the spindle motor
may have the following problems, depending on the wiring in the
motor terminal box (transit box for the built-in motor):

e  Variations in low speed become large.

e Sensor signal disconnection alarm (alarm 9073) detected
incorrectly

e Sensor signal abnormality alarm (alarm 9083) detected
incorrectly

Give consideration to wiring so that minimum lengths of non-shielded

portions are provided for the connector connecting the cable for ai SP
and signals output from the spindle motor. (See the examples below.)
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(1) Sample wiring in the motor terminal box

—

OO0 O O
. O O O
Motor power lines
~ f

S\
Ny -0 O O
RN ] Motor
~1 terminal
1O O O box
000
000 Transit

000 connector

Y
;

Unshielded portion — | g

Reduce the length of
the unshilded portion. o
/‘

o= /o

Feed back cable l I

(2) Sample wiring in the relay box for the built-in motor

To amplifier To amplifier
Shielded portion
pp—
Transit box
N Unshielded
™~ portion
Reduce the
é length of the
Transit unshilded
Q (P Q Q connector portion.
[~ ire the feed
| ———{_ack cable away
from the motor
Motor power lines power lines.
I_____i:\-\*“Feed back cable
To motor To sensor
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9.4

DETAILS OF CONNECTORS

9.4.1

20-Pin Half-Pitch Connectors

The following table lists the 20-pin half-pitch connectors used for the
oi series servo amplifier and the recommended cables for these
connectors.
Use connectors that match the recommended cables specified on the
applicable connection diagram in detail.

Recommended-cable Applicable Connector model Housing model Connector +
specification connector number number housing
Hirose Electric Co., Sideways cable slot | Sideways cable slot
Ltd. type type
. FI30-20S FI-20-CVS2 FI30-20S-CVS2
Crimp type -
Honda Tsushin Kogyo
Co., Ltd. PCR-V20LA
A66L-0001-0284#10P P_CR'EZOFA - - -
Hirose Electric Co., Sideways cable slot | Sideways cable slot
Ltd. type type
Soldering type F140B-20S FI-20-CVS2 FI40B-20S-CVS2
Honda Tsushin Kogyo
Co., Ltd. PCR-V20LA
PCR-E20FS
A66L-0001-0286 Soldering type
A66L-0001-0460 Note that this Hirose Electric Co., Sideways cable slot | Sideways cable slot

A66L-0001-0462 connector does not Ltd. type type
A66L-0001-0481 have pin No. 11, 13, FI40B-2015S FI-2015-CVS Fl40B-2015S-CVS
A66L-0001-0491 15, 17, or 19.

Hirose Electric Co., Sideways cable slot | Sideways cable slot
A66L-0001-0368 Soldering type Ltd. type type

Fl40B-20S FI-20-CVS5 Fl40B-20S-CVS5
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9.4.2

Tyco Electronics AMP D-5000 Series Connector

Receptacle housing

The ai series uses the D-5000 series connector (manufactured by Tyco
Electronics AMP) for the motor power cable.

The connector is provided with three keys that assure it is inserted in
the correct direction. In addition, four types of receptacle contacts are
available, from which the user can select the suitable one depending
on the amount of current to use (size of the conductor).

Connectors and tools can be ordered directly from Tyco Electronics
AMP. FANUC also furnishes options. For details, see Subsection

3.1.3.5, "Connecto

Connector D-5000

rs."

Receptacle housing

L\
\

—
AR

Receptacle contact

A

poaz — ]
— 0]

B|AL —T:

Conductor

Indication of the key type

Cable

There are three different key types for the receptacle housing. Be sure
to select the receptacle housing of the key type that matches the servo

axis you use.
Re(?eptacle Specification of . .
housing model Applicable servo amplifier
the key
number
ai PS 5.5, ai SP2.2,
1-917807-2 XX ai SP 5.5, ai SV 1-axis, ai SV
2-axis (L), ai SV 3-axis(L)
3-917807-2 XY ai SV 2-axis (M), ai SV 3-axis (M)
2-917807-2 YY ai SV 3-axis (N)
(Reference)

There is a cable-end connectors which are inserted no matter
what key is used. Contact the connector manufacturer (Tyco

Electronics A

MP) for details.
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Receptacle contact

Four receptacle contact types are available, so as to support different
conductor diameters. Be sure to select the receptacle contact (silver
plating) that matches the servo axis you use.

I lati M |
Conductor | Conductor nsulation anua
Rectangle contact ) . outer tool
model number 5|ze2 siz€ diameter model
(mm°) AWG (mm) number
SSsize | 1318986-6 | 0.50 —1.42 20/18 1.08-3.23 | 1366656-1
S size 316040-6 | 1.23-2.27 16/14 3.0-3.8 234170-1
M size 316041-6 | 3.08 —5.50 12/10 4.0-5.2 234171-1
L size 1318697-6 | 7.27 — 8.92 8 4.9-7.8 1366044-1
150 90 60
a a = ~ Applied Connector key Contact
[::] [::] [::} ai PS5.5 XX SS
:’E] = = i SP 2.2
J J ai SP 5.5
[] a ai SV1
n @ L ai SV2(L-axis) 1318986-6
ol SV3(L-axis)
(- 1-917807-2
ai SV 2 XY
D (M-axis)
ai SV 3
W T N
0)©)©) @
] 3-917807-2
ai SV 3 Yy 316041-6
(N-axis)
150mm-wide 90mm-wide 60mm-wide
Screw terminal ai SV 2 All modgls
(Screw terminal  COnnectize
winth
ai PS 11/15 or
i SP 11/15) 2-917807-2 1318697-6
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SPINDLE-RELATED OPTIONS

Chapter 10, "SPINDLE-RELATED OPTIONS", consists of the
following sections:

10.1 SPINDLE ORIENTATION.....ccoiiiiiiininicicnieee e 305
10.2 POWER LINE SWITCH CIRCUIT .....cccoiiiiiiiiiiic e 306
10.3 SUB MODULE SW ..o 316
10.4 SUB MODULE SM......ccccoiiiiiiiiiiiie e 323
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10.1 SPINDLE ORIENTATION

Sensor

Sensor Description
al position coder Connected to the spindle on a 1:1 basis (directly connected by using a gear or timing belt)

al position coder S |Connected to the spindle on a 1:1 basis (directly connected by using a gear or timing belt)
ai MZ sensor

ai BZ sensor Directly connected to the spindle on a 1:1 basis
ai CZ sensor

ai M sensor +

L . Installed on the spindle. The motor is connected with the spindle by using a gear.
Proximity switch

Detection unit and repetitive positioning precision

Number of Repetitive positioning
Sensor feedback Detection unit .. (NOTE)
. precision
signals
al position coder 1024p/rev 0.088° +0.2°
al position coder S 1024\/rev 0.088° +0.2°
128\/rev
al MZ sensor, ai BZ sensor to 0.088° +0.2°
512\/rev
ai CZ sensor 0.088° +0.2°
128\/rev +0.2°
ai M sensor + proximity switch to 0.088° When the gear ratio is 1:1. An error
512\ /rev due to gear backlash is excluded.
NOTE

1 The error factors on the machine side are excluded.
2 With the ai M sensor plus proximity switch method,
stop position control is exercised using the ai M
sensor built into the motor, with the proximity switch

installed on the spindle used as the reference. So,
pay attention to the following mechanical error
factors:

- When the gear ratio is higher than 1:1 (on the
spindle acceleration side), repetitive positioning
precision decreases.

- The stop position can move by a gear backlash.
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10.2

POWER LINE SWITCH CIRCUIT

10.2.1

Overview

10.2.2

The power line switch circuit is installed between an oi SP and

spindle motor to exercise spindle switch control and output switch

control.

(1) Power switching from one motor to another (spindle switch
control)

(2) Power line switching between the two different windings of a
motor (output switch control)

A power line switch unit for performing power line switching is
available.

A switch circuit can also be configured by using magnetic contactors
and a relay.

Switch Circuit Configuration

The switch circuit is configured as follows:

- The diagram given below shows connections of the coils of
magnetic contactors.

- For the PMC sequence, refer to Section 5.1, "Output Switch
Control", or Section 5.2, "Spindle Switch Control”, in Chapter 5,
"Function Description”, in "FANUC AC SPINDLE MOTOR ai
Series Parameter Manual" (B-65280EN).

- For the connection of the main contacts in output switch control,
refer to the relevant spindle motor descriptions.

- Select magnetic contactors so that the rated contact current of the
main contacts is at least the short-time rated current of the
spindle motor.
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PMC
24V 24y
DOCOM ' power
supply
DV
YXX.X ov

Magnetic contactor 1 Magnetic contactor 2

Power
supply for
~ magnetic
contactor

coil

J

Magnetic contactor state

signal on the low-speed
output characteristic side

ov Magnetic contactor state signal on the

RV XXX.X high-speed output characteristic side

Contacts of magnetic contactor

ov

Coil

ov - .
Auxiliary Auxiliary

contact A i contact B
Main contacts
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10.2.3 Power Line Switch Unit

10.2.3.1 Specification

A06B-6078-K034 (Y/Y A06B-6078-K036 (Y/Y
Ordering specification connection) connection)
drawing number A06B-6078-K035 (Y/A A06B-6078-K037 (Y/A
connection) connection)
Magnetic contactor A58L-0001-0306 A58L-0001-0312
specification Fuji Electric (SC-3N) Fuji Electric (SC-6N)
200-240V: 65A 200-240V: 125A
Rated operating current *1 400-440V: 65A 400-440V: 110A
440-480V: 60A 440-480V: 90A

Rating of operating
electromagnetic coil

200V/220V 15% to +10%
50/60Hz £1Hz

Relay specification

A58L-0001-0307 OMRON (type LY2-D)

Rated voltage

24V £10%

Rated current

36.9mA

*1  Select a power line switch unit so that the peak rated current of
the spindle motor used is equal to or less than this value.
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10.2.4 Outside and Mounting Dimension Diagrams

Outside and mounting dimension diagrams of the switch unit for spindle
switch control and output switch control (Y/Y connection)
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A06B-6078-K034

Fig. A

Mounting diagram

RELAY —
MCC1} [MCC2
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A06B-6078-K036
Fig. B

Mounting diagram

RELAY —
MCC1{ |[MCC2
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Outside and mounting dimension diagrams of the switch unit for output
switch control (Y/A connection)
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Fig. A
Mounting diagram
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-311-



10.SPINDLE-RELATED OPTIONS

B-65282EN/06

Eane==s

160.0

I

L

)]
D

275.0
° FOERONLO)
Get -y
olo @‘tj}}‘
il
©
’1% r o — T
@'&éﬂé *&%%E
t~ P o]

A06B-6078-K037

Fig. B

-312 -

Mounting diagram

RELAY —
MCC1| [MCC2




B-65282EN/06

10.SPINDLE-RELATED OPTIONS

signal on the low-speed
output characteristic side

Auxiliary contact B

10.2.5 cConnection
Switch unit
PMC
Power line switch signal l RYST
(o | 4 ’
i
!
)
S8
— OO0 O+t M :
_r oV +24V .
o +24V regulated |
power supply [
+24V Lo
Py PRSI RYS (5)< AC200V
B h 13 I 14
¢ R T ——————— Al
! Auxiliary contact A —¢‘_F MCC1 (42)
! — [ |
L 1 1
RV T
__{::—‘1 ﬁagnetic contactor state MeCH : MCCI :
) 1
1
-

or sub-spindle motor side

Magnetic contactor state
signal on the high-speed
output characteristic side
Lor main spindle motor side

T

NOTE

Make a connection to the switch unit by direct
screwing on the screw terminal of the magnetic
contactor and relay socket.
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10.2.6 Notes

)

(2)

®3)

Install the switch unit under the same conditions as for the ai SP.
Installation conditions

Ambient temperature

Ambient temperature of the unit :

0 to 55°C (at operation)

0 to 45°C (at keeping and transportation)

Humidity

Normally 90% RH or below, and condensation-free
Vibration

In operation : Below 0.5G

Atmosphere

No corrosive or conductive mists or drops should deposit
directly on the electronic circuits.

The figure below shows the standard method of installation.
However, the switch unit may be tilted up to 15 degrees toward

the right or left.

o@[@;_:“f////////p///////////// ?@I%A
o © | b > O o o]
g i
- ] e
J L = ][ ‘ I for
i ;j : T ” 3 installation
q g 1 g

The switch unit may need to be installed horizontally from a
viewpoint of cabling or installation (Fig. 11.7.6(b)). In this case,
however, the characteristics of the magnetic contactor remain
almost the same, but the mechanical life and open/close
frequency decrease.

AT
|

[x mIolol—lol®

A

% (¢

\z

N [SEF—6[6] @ © Upward

% = direction for
Neezei—Ger ] installation

IE R
O l‘;_\
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(4) Provide an arc space as shown below.

Q)

Insulator or grounding metal
Provide the following space:

5 mm or more for arc to

)
J A06B-6078-K034, K035
[ 20 mm or more for arc to
£ A06B-6078-K036, K037

If the main magnetic contactor unit is installed incorrectly or
incompletely, the contact can make an abrupt movement due to a
shock upon power-up, or its life can be adversely affected.
Moreover, if the electric cable to be connected is not tightened
sufficiently, an overheat can occur or the electric cable can come
off, resulting in a major accident.

E-wf—J

(a) Tightening torque

(i) Magnetic contactor

Tightening torque [kg-cm]

Location A06B-6078-K034 | AO6B-6078-K036
A06B-6078-K035 | AO6B-6078-K037
MCC main terminal 62.0 (M6.0) 84.0 (M8.0)
MCC auxiliary 14.0 (M3.5) 14.0 (M3.5)
terminal

(ii) Relay socket
Location Tightening torque [kg-cm]
Relay socket 14.0 (M3.5)
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10.3 suB MODULE sw

The sub module SW is 60 mm wide. By being combined with ai SP

TYPE A or ai SP TYPE B according to a required function, the sub

module SW is used for the spindle switch function to switch between

two motors (main and sub) with one spindle amplifier module.

e A cable for connecting the SW module with the oi SP needs to
be prepared.

e A metal plate for mounting needs to be prepared.

For the drawing numbers of the sub module SW and connection cable
kit, see Chapter 3.

10.3.1 cConfiguration

. PMC
Connection|
Sub module ai SPTYPEAorB

cable kit Spindle motor (main)
sSwW

cxazB | [cxaza CXA2B ‘ ‘ CXA2A
Switch unit —
JYAZM IYA2 IYA2
JYA2S
IYA3M JYA3 JYA3
JYA3S
IYAM was | ¢ JYA4 —]
JYA4S

Spindle motor (sub)

(*) Only when the sub module SW is combined
with ai SP TYPE B
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10.3.2

Specification

By combining the sub module SW with ai SP TYPE A or ai SP
TYPE B, the spindle switch function for switching between two
motors (main and sub) with one spindle amplifier module can be used.
The table below indicates allowable combinations of detectors and
functions on the main and sub sides of spindle switch control. If the
main or sub side of spindle switch control includes a function that
requires a.i SP TYPE B (organization number 6 or 7 indicated below),
select TYPE B as an a.i SP to be combined with the sub module SW.

Organization on main or sub side
Remarks
1 2 3 4 5 6 7
ai SP to be combined with sub module |ai SP TYPE A O|]O0O|O0O|0O0|O
SW al SP TYPEB ORI NONNONNCNNCONNONNGC)
ai M sensor O OO0 | O] O
| MZ
Sensor on the motor al, Sensor ©
. ol BZ sensor (when a
Spindle o . ©)
built-in motor is used) (*10)
system R 3
y . al position coder O
configuration - 3
Sensor on the spindie External 1-rotation O
P ai BZ sensor O 3
ai position coder S O =
Rigid tapping O'|0o®2| 0|0 |0?| 0|0
Orientation by a position o6l ol o 4
coder
Orientation by the external 02 *7
Function one-rotation signal
Spindle svnchronization | /&10City synchronization 0?|0*%| O | O |0?| 0| O ®
P 4 Phase synchronization o6 O | O |09 O| O ®
Threading 06| O | O o | O
Cs-axis contour control O*6| O O] O N

*1

*2
*3
*4
*5
*6
*7
*8

*9

The spindle and motor must be interconnected with a timing belt
or gear. No orientation is available to adjust the tapping start
position.

The spindle and motor must be interconnected with a timing belt
or gear.

The spindle and detector must be interconnected in one-to-one
connection mode.

Orientation of external stop position setting type can be used on
the main side only.

Two motor amplifiers are required.

Cs contour control can be used on the main side only.

Note that the stop position moves by a backlash between the
spindle and motor because of the theory of operation.

The spindle and motor must be interconnected directly or with a
timing belt or gear in one-to-one connection mode.

Before specifying spindle synchronization, perform orientation to
detect the one-rotation signal (PC1DT=1).

*10 The aiCZ analog output type is also applicable.

- 317 -




10.SPINDLE-RELATED OPTIONS B-65282EN/06

Other notes
Up to two stages of parameter gear switching can be set on the

sub side.
With the Power Mate, only Model D and F can use spindle

switch control.
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10.3.3 External Dimensions

Sub module SW

_ 60 _ 32
(.~ _ P _\%7 H
| p—y R ~

CXA2B
CXAZA
-
(-
L
\
\
\
\
\
\
\
\
\‘L

Ty T}

m N

aJ 4]

) =3
wort - T8
-
JYA o }ﬁ :
s [& 15
JYA|| Cof il
w U 7o T
2
=] J =
RN
vall 0ot ?’ [
M| L 1Y 3
=
Jval| Cof 57 =
d SUo 16 |
-o—-—aq-
AN
6 4-04
NOTE

A metal plate for mounting the sub module SW
needs to be separately prepared.
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Installation when the sub module SW is combined with an ai SP 15 (90 mm

wide)

150

Prepare a metal plate for mounting the sub module SW. The
dimensions of a metal plate for mounting the sub module SW are
specified to avoid interference with the short bar of the DC link

section.

/
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10.3.4 Connector Installation Diagram (for Combination with ai SP

15)

) !
‘ FANUC |
O [
CAUTION 2
5 o wmﬁﬁ@
RN _
oy f
STATUS
2 = |
1=
[ 1}
)
LXAZE
LXAZA
e (I
o (1T
an| [T
3wl M, an| T 71
4 % ﬂ E LJ1 JYAZ HQH
5 [wl M T ﬁg w171
6 %L o)yl [ 71 Name Indication
7 la[® T . 1 | Connector for (11: PS interface output CXA2A
w5 T g 2 | Connector for ai PS interface input CXA2B
8 “ _ . 3 | Connector (main side) for spindle sensor connection | JYA2M
A o on motor side
[ o o ¢ 4 | Connector (sub side) for spindle sensor connection | JYA2S
on motor side
o ! 5 | Connector for position coder connection and external | JYA3M
one-rotation signal connection (main side)
o [U[VIW@) 6 | Connector for position coder connection and external | JYA3S
A one-rotation signal connection (sub side)
7 | Connector for separate spindle sensor connection | JYA4M
ﬂ (main side)
@© 8 | Connector for separate spindle sensor connection | JYA4S

NOTE

Install Submodule SW on the right side of the ai SP
when width of o SP is 150mm or 300mm witdth.
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10.3.5 Connection

Total connection diagram

ai PS/ai SV / ai SP ai SV /ai SP
Sub module SW
ai PS/ai SV/ai SP K69 CXA2A CXA2B CXA2A K69 X .
ai SV /ai SP
JATA
CNC/ ai SP ai SP
VA2 JYA2M Motor on the main side: ai M sensor K14, ai MZ, ai BZ sensor K17
JYA2S Motor on the sub side: ai M sensor K14, ai MZ, ai BZ sensor K17
JYA3 JYA3M Spindle detector on the main side: ai position coder K16
JYA3S Spindle detector on the sub side: ai position coder K16
JYA4 JYA4M Separate detector on the main side: ai BZ sensor K17
JYA4S Separate detector on the sub side: ai BZ sensor K17
Magnetic contactor
Spindle motor on the main side
PMC Contact check signal Spindle motor on the sub side

Switch signal /l\

—— Included in the connection cable kit

The «iCZ analog output type can be used in the same way as the aiBZ
sensor.

For details of the connection cables other than the connection cable Kkit,
see the items of relevant K numbers in Chapter 9.

For the drawing number of the connection cable kit, see Chapter 3.
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10.4 suB MODULE sMm

When used with the ai SP TYPE B, the sub module SM is used to
drive the synchronous built-in spindle motor Bi S series.

Overall connection

ai SPTYPE B

JYA2

K17

JYA4

Control Cable

TB2 or CZ2

Terminal
K10

K86

CX31

00O
OO0

Power line K10

synchronous spindle
motor BiS series

Sub module SM
I K70

G

ND

/AN WARNING

To ensure safety, avoid inserting switches to the
power lines connected to the aiSP, sub module SM,
and motor. If a switch connected to such a power
line is turned off during motor rotation, overvoltage
generated from the motor cannot be blocked,
possibly damaging the motor and sub module SM.
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10.4.1

Specifications

Model name SSM-100 SSM-200
Short-circuit current 100Arms 200Arms
(within 120 sec) (within 120 sec)
Rated input voltage 200 to 480VAC

Applicable SPM

ai SP TYPE B

Software series: 9D53 (#H553) edition B or later

9D70 (#H570) edition A or later
9D80 (#H580) edition A or later

Weight

6kg

6.5kg

Power consumption
(normal operation
without alarm)

3W

6W

/N CAUTION

To latest aiSP series (A06B-6142-Hxxx#H580 and
A06B-6152-Hxxx#H580), apply sub module SM unit
edition B or later.
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10.4.2 oOutline Drawing

With the protective cover
Installed with two M4 screws

TrUTTUT U |

uz vz W2 @

180 B 60 j

FANUC LTD CX31

® ut Vi Wi1
N O 0 I G l
Ground
150 210

(Unit = mm)

Without the protective cover

U U U ]
u2 v2 W2 @ 6-M10
SEEH
ISR EE
ur vi Wi1
[ [ =
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10.4.3 Panel Cut-out

55
< - 5 5 > 6 — M 6

M M 4 /

NN NN NN )

160
M AN M v
D N2 N
Ground
(Unit = mm)

10.4.4 Connection

Details of cables K10, K17, K70, and K86
For details of cables K10, K17, K70, and K86, see Subsection 9.2.3 and

Appendix E in this manual.
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Chapter 11, "SENSOR," consists of the following sections:
11.1 SENSOR FOR THE SERVO SYSTEM.......ccccvevvviiniiiiieninn, 328
11.2 SENSOR FOR THE SPINDLE .......ccocviviiiiiecie e, 350
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11.1 SENSOR FOR THE SERVO SYSTEM

11.1.1 Absolute aiCZ Sensor (Separate Sensor)

This manual describes the specifications and handling of the absolute
alCZ sensor for angular displacement detection.

This sensor can be used as a separate sensor when high-precision
angular displacement detection is required as in the case of a round
table configured as a full-closed system using a servo motor and worm
gear. This sensor differs from the similar sensor models, namely,

aiCZ sensors 512A, 768A, and 1024A (used with the DiS serial
synchronous built-in servo motor) in that this sensor does not have
circuitry for processing temperature information and an overheat
alarm and therefore requires no thermistor or thermostat connection.
For this sensor, the FANUC serial interface is used. This sensor can be
directly connected to the separate sensor interface unit.

Names and specification numbers

Absolute maximum ratings

Names and specification numbers

e Remarks
Specification -
Name Number of | Maximum
number
teeth speed
aiCZ sensor 512AS A860-2164-T411 512 1200min’t
aiCZ sensor 768AS A860-2164-T511 768 800min™
0ICZ sensor 1024AS A860-2164-T611 1024 600min*

Absolute maximum ratings (applicable to all specifications)

Item Specification
Power supply voltage -0.5Vto+6.0V
Operating temperature range 0°C to +70°C
Humidity 95%RH or less
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11.1.1.1 Specifications

aiCZ sensor 512AS
Mechanical and electrical s

pecifications

Iltem Min. Typ. Max. Unit
Speed 1200 min™
Resolution 1/3,600,000 Revolution
Precision +4 Second
Repetition precision +1 Second
Power supply voltage 4.5 5 5.25 V
Current consumption 150 mA
Current consumption at
battery backup time (NOTE) 300 HA
Water and dust proof class 1P67

NOTE

1 The current consumption at battery backup time is
about three times larger than that of the a pulse
coder. So, it is recommended to use four alkaline
cells (size D).

2 Use a battery case (A06B-6050-K060) and four
alkaline cells (A06B-6050-K061). Commercially

available size D alkaline cells may be used.
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Dimensions

aiCZ sensor 512AS
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aiCZ sensor 768AS

Speed, resolution, precision, and electrical specifications

Item Min. Typ. Max. Unit
Speed 800 min™*
Resolution 1/3,600,000 Revolution
Precision +3 Second
Repetition precision +1 Second
Power supply voltage 4.5 5 5.25 V
Current consumption 150 mA
Current consumption at
battery backup time (NOTE) 300 HA
Water and dust proof class 1P67

NOTE

1 The current consumption at battery backup time is
about three times larger than that of the ai pulse
coder. So, it is recommended to use four alkaline
cells (size D).

2 Use a battery case (A06B-6050-K060) and four
alkaline cells (A06B-6050-K061). Commercially
available size D alkaline cells may be used.
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Imensions

D

aiCZ sensor 768AS
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aiCZ sensor 1024AS
Speed, resolution, precision, and electrical specifications

Item Min. Typ. Max. Unit
Speed 600 min™*
Resolution 1/3,600,000 Revolution
Precision +2 Second
Repetition precision +1 Second
Power supply voltage 4.5 5 5.25 V
Current consumption 150 mA
Current consumption at
battery backup time (NOTE) 300 HA
Water and dust proof class

NOTE

1 The current consumption at battery backup time is
about three times larger than that of the ai pulse
coder. So, it is recommended to use four alkaline
cells (size D).

2 Use a battery case (A06B-6050-K060) and four
alkaline cells (A06B-6050-K061). Commercially
available size D alkaline cells may be used.
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Imensions

D
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11.SENSOR

B-65282EN/06

11.1.1.2 Connection block diagram (common to three models)

Separate

sensor
interface unit Sensor ring Sensor head 1

CNC
FANUC
serial OUT1
interface IN1
o Absolute
ai CZ
K22 -
Sensor circuit IN2 sensor

Sensor head 2
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11.1.1.3 Connection specifications

Cable K22
See Subsection 9.3.2.

Method of extending the sensor cables
The sensor cables from the sensor heads to the sensor circuit can be
extended up to 4 m as shown in Fig. 11.1.1.3.
The method of extending the sensor cables is described below.

Connection block diagram

Approx.
0.4 m 4 m or less Approx. 0.8 m
< ple > PP »\
Extension cable (4 m or less) Sensor head 1
Sensor ring
Sensor
K99 cable (0.8
OuT1 IN1 l\ m) Absolute
1 — X i CZ
= sensor

Sensor circuit IN2

Sensor head 2

Fig. 11.1.1.3.
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Cable K99

Absolute aZCZ sensor Absolute ECZ sensor

Sensor circuit (IN1, IN2) Shield

P L LT Sensor head 1, sensor head 2
m A i A : A /L 1
2 RA : / \ i RA I (2)
® | B L B I ®
(9) RB i / \ i RB I (9)
(5) z ; A i z I (5)
(6) RZ i / \ ; RZ I ®6)
@ +5V ; i +5V @
) ov ; ; ov @

i Drain E
(3) FG o ¢ FG/T @

Connector Connector

<Crimp type> (Japan Aviation Electronics Industry)
JN1C0S10SL1: Applicable sheath diameter $5.7 to ¢7.3
JN1S10SL2: Applicable sheath diameter ¢6.5to ¢ 8.0
D: Straight plug
F: Angle plug
Terminal: JN1-22-22S8

<Crimp type> (Japan Aviation Electronics Industry)

JNTHS10PL1: Applicable sheath diameter ¢5.7to ¢ 7.3

JNTHS10PL2: Applicable sheath diameter ¢ 6.5to ¢ 8.0
Terminal: JN1-22-22P

Connector kit
A06B-6114-K206

Connector kit
A06B-6114-K200#S: Straight plug
A06B-6114-K200#E: Angle plug

* Z and RZ are not output from sensor head 2 but may be connected.

Recommended wire 5V, OV 0.5 mm?
A, RA, B,RB, Z,RZ 0.2 mm?
Recommended cable A66L-0001-0482

NOTE
When using a cable not recommended, ensure that
the sum of the resistance values of 0 Vand 5V
does not exceed 2 Q.
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11.1.1.4 Rotation direction of the absolute aiCZ sensor

When the sensor is viewed from the top as shown in the following
figure, clockwise rotation of the sensor ring is referred to as forward
rotation:

Forward rotation

S |8
i1 1
* [
) o)
Top
ﬂ == =
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11.SENSOR

Start-up procedure (outline)

The start-up procedure is shown below.

Installation (Subsection 11.1.1.5)
- Sensor ring
- Sensor head

l

Cable connection (Subsection 11.1.1.3)

?
—
|

J

J

)

Power-on
Parameter setting
Subsection 2.1.6 of Parameter Manual (B-65270EN/07))

R

(

o)

l

Interpolation error learning (Subsection 11.1.1.6)

\

~

- Rotate the sensor one or more turns at 30 min™ (recommended).

512AS: 25 to 105 min™?, constant speed, one or more turns
768AS: 20to 70 min’l, constant speed, one or more turns

1024AS: 15to 50 min’l, constant speed, one or more turns

N 2 J

*1  The method of checking output signals is described in Subsection

11.1.1.7.

*1 If the fixed position of the sensor heads is
power-on, perform the operation described
11.1.1.6.

changed after
in  Subsection

*2 If it is difficult to rotate the sensor at least one turn for
interpolation error learning, repeat forward and reverse rotations
under the above rotation conditions until the sum of angular

displacements in one direction becomes one
according to Subsection 11.1.1.6.

-339 -
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11.1.1.5 Installation

Overview
Install the sensor according to the procedure below.

1. Machine the sensor mounting surface as necessary then insert the
straight pins.

2. Mount the sensor ring onto the shaft (or sleeve) of the machine,
center the sensor ring, then fasten the ring with screws.

3. Adjust the gap between the sensor heads and sensor ring then
mount the sensor heads onto the machine.

I Groove
Sensor

> =
. ring

I I One-rotation signal generation section Groove Stroke
Sensor ring l

Sensor head 1

Sensor head 1

After installation

Parts to be installed

*  Ensure that the groove of the one-rotation signal generation
section of the sensor ring passes sensor head 1 within the stroke.
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11.SENSOR

Dimensions of the sensor head mounting plane
The dimensions of the sensor head mounting plane are indicated

below. Insert straight pins (supplied as accessories) into the 2-¢3H6
holes. The straight pins are used as the guide for gap adjustment
described later.

(Note)
AtO0E

(Note)

A+005

Dimension A

|

Sensor head mounting area

i‘ﬁ A

= (Sensor ring outer diameter)/2+3.1

28 +01

= ST —2-@5Hs
o H s ><
T .
= d Fae? .
T [ g S !
= [o——
2—M3Jé\/’h S
(For sensor head atiachment ,‘:\} - (,}77
ey
Details B

!

= "
2-M3 5 : =2
{For sensor head attachment S - -
{/ HEENEE e 6 e
] Ty FuuY
LT

\

v

S—
1~ 15
{proEction vale)

Cross section

o i

o ~

075 £01
+

of A-A

(NOTE) In designing, make sure that the positions of the taps for
fastening the sensor heads after machine assembly, in stead of
the part having the sensor head mounting plane, satisfy these
dimensions.
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Installing the sensor ring

Center the sensor ring by using the centering track so that the runout
to the rotation center is 0.01 mm or less. Moreover, in designing,
ensure that in the direction along the shaft, the sensor ring mounting
plane is 1 £0.3 mm off the sensor head mounting plane. Ensure also
that the perpendicularity of the sensor ring mounting plane is within
0.01 mm from the rotation center. Apply a thread locker or the like to
the screws to prevent the screws from becoming loose.

s g

1 +01
(A distance from sensor head

mounting surface to detection
rhe mountine surface?

7

Detection ring mounting surface |—4

rFor detection ring attachment

.\‘
B
,

F

0

Align ment track

Details D

Cross section of A-A

b
e Outer diameter of Positions of sensor ring Mounting 'Recon.wmended
Specification . . tightening torque
centering track mounting holes screw
(Nm)
A860-2164-T411 $101 8-¢3.4 through, equally M3 1.5+5%

spaced on $90 circumference

A860-2164-T511

8-¢4.5 through, equally
$152.2 spaced on $134 M4 3.0+5%
circumference

A860-2164-T611

8-¢5.5 through, equally
$203.4 spaced on $170 M5 6.0+5%
circumference
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NOTE

1 For centering, the outer diameter of the shaft (or sleeve) must be designed so that
there is a gap of about 0.1 mm on one side between the outer surface of the shaft
(or sleeve) and the inner surface of the sensor ring.

2 Secure the sensor ring on an end face with screws (avoid shrink fitting to mount the
sensor ring).

3 The sensor ring consists of a phase Z ring and phase A/B ring, which are fastened
together by using screws in advance. Never detach these screws. Spot facing is
not provided. So, at the time of machine design, be careful not to cause
interference with the screw heads.

4 Centering must be performed with the centering track (the outer surface of the
phase Z ring and the teeth pitch circle are not coaxial). When performing centering,
use a tool such as a plastic hammer not to damage the gear teeth.

5 Magnetic matter attached to gear teeth can lead to a detection error. After
centering is completed, remove such foreign matter by air blowing.

6 If the sensor ring is tightened with excessive torque, deformation can occur in the
sensor ring, resulting in deterioration in detection precision. Use the recommended
tightening torque when mounting the sensor ring.
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Installing the sensor heads
Install the sensor heads according to the procedure below. (The same
procedure is applicable to sensor head 1 and sensor head 2.)

1. Place the sensor head on the sensor mounting surface so that the
straight pins are positioned in the slot of the sensor head, and
fasten the sensor head temporarily. The magnet in the sensor
head and the sensor ring attract each other. When mounting the
sensor head, be careful not to hit the sensor head against the
Sensor ring.

There is a slot on the bottom of the sensor head.
Install the sensor head so that the straight pins are
placed in this slot.

2. Insert the thickness gage (supplied as an accessory, t = 0.1 mm)
between the sensor ring and the sensor head, and while lightly
pressing the sensor head against the thickness gage, tighten the
screws (recommended tightening torque: 1.3 Nm +10%). Apply a
thread locker or the like to the screws to prevent them from
becoming loose.

Thickness gage

Sensor ring

Screw
Sensor head

3. Pull out the thickness gage, and slowly turn the sensor ring to
ensure that the sensor ring and the sensor head do not touch each
other.
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11.SENSOR

11.1.1.6 Notes on use

Interpolation error learning

Sensor head

The absolute aiCZ sensor includes an automatic interpolation
correction circuit that automatically learns interpolation errors
and corrects them. When learning conditions are satisfied,
learning is performed automatically. When the sensor rotates one
or more turns, learning is completed. The learning conditi