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GFL-001
Warnings, Cautions, and Notes

as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that hazardous voltages, currents,
temperatures, or other conditions that could cause personal injury exist in this equipment or
may be associated with its use.

In situations where inattention could cause either personal injury or damage to equipment, a
Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is not taken.

Note

Notes merely call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication. While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance. Features may be described herein
which are not present in all hardware and software systems. GE Fanuc Automation assumes
no obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein. No warranties of merchantability or fitness for
purpose shall apply.

©Copyright 2003 GE Fanuc Automation North America, Inc.
All Rights Reserved.
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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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1.1 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.

/\ 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.

/\ 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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1.2 WARNINGS AND CAUTIONS RELATING TO MOUNTING

1.2.1  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.
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/\ WARNING

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

Do not disassemble the amplifier.

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.
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1.2.2 Caution

/A\ 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 corrosive or conductive mist or
drops of water.
Use a filter if necessary.

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

Do not block the air inlet to the radiator.

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 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.

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.

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.
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/\ CAUTION

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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1.2.3

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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1.3 WARNINGS AND CAUTIONS RELATING TO A PILOT RUN

1.3.1  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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1.3.2 Caution

/A\ 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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1.4 Warnings and Cautions Relating to Maintenance

1.4.1  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 PC board

1) Before starting the replacement work, ensure that the circuit
breaker protecting the power magnetic cabinet is open.

2)  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.

3) Some PC board components become extremely hot. Be
careful not to touch these components.

4) Ensure that a fuse having an appropriate rating is used.

5) Check the specification code of a PC board to be replaced.
If a modification drawing number is indicated, contact
FANUC before replacing the PC board.

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

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

7)  After replacing the PC board, ensure that it is securely
connected.

8) 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 PC 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 oi 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.

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.
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1.4.2 Caution

/A\ CAUTION

Ensure that all required components are mounted.

When replacing a component or PC 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, PC board, and other
components.

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

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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1.4.3 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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1.1 FEATURES OF THE SERVO AMPLIFIER oi SERIES

The servo amplifier i series employs a modular structure, and is
thinner, conserves more space, outputs less heat, and saves more
energy than the conventional servo amplifier o series.

Compact
(1)

2)

3)
“4)
Reduction in cabling

(1)
)

By employing a leading-edge low-loss power device and newly
developed high-efficient heat sink, the fin depth is reduced to
100 mm for all models to decrease the depth of the amplifier by
about 10%.

The amplifier width of boundary models is reduced to the width
of models one rank lower. This improvement, together with a
reduction in depth, has decreased the mounting space required in
the cabinet by about 30% on the average.

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

From the oHV)i series, the capacitor module is removed to
reduce the installation area.

Only one cable is now used for connection between modules.
The connection from the motor output terminal block to the
flange section is made internally to eliminate an external
connection via a cable. (A connection from the top of the flange
to the system ground on the control board is required.)

Connector attachment to power lines

(1)

Improved maintainability
(D

)

&)

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 o 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 i series consists of the following units and parts:

1.2.1 200-V Input Series

(1) Power supply module (PSM).......cccovvvveriieviieeieeeree e, (Basic)
(2) Power supply module (PSMR) .....ccccoevviiviiiiiieeieeeen. (Basic)
[register discharge type]
(3) Servo amplifier module (SVM) .....ccccovvivviiiiiriiiiee, (Basic)
(4) Spindle amplifier module (SPM).......ccccceevvevrievricrieniens (Basic)
(5) Spindle amplifier module (SPMC)........ccoveeevveerienrreennnene. (Basic)
(6)  AC T@ACTOT . .cccuviieeiieeiieeeiee et ecree e e ere e estreeereeesereeenane s (Basic)
(7) Connectors (for connection cables) ........ccccceveeevieeriennenne. (Basic)
(8) FUSES ittt e e (Basic)
(9) Power transformer..........ccecevveerieeeciieeiie e e (Optional)
(10) ACHNE fIlter ...eocvviiiiciiecie et (Basic)
(11) Regenerative discharge unit...........ccceeeveevveeiieereeceennenns (Basic)
(12) Dynamic brake module (DBM) .......cccccceevvievienirecieennn, (Basic)
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Basic configuration using PSM (example)

Power supply Spindle amplifier Servo amplifier
module module module
PSM SPM SVM2
C DC link
O (300VDC)
Circuit
|| breaker2 _. 10 200R,200S
Circuit Magnetic AC reactor
@_._ breaker 2 contactor ||__| 30
200 to 240 VAC oy ) —
an motor
- ———¢ =
- —
Lightning Lightning Spindle motor
surge surge
protector protector Servo motor

|||—

Units prepared by the machine tool builder

NOTE

1 See Chapter 4 for details of how to combine the
power supply module, servo amplifier modules, and
spindle amplifier modules.

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.
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Basic configuration using PSMR (example)

Power supply Spindle amplifier Servo amplifier
module module module
PSMR SPM SVM2
C O DC link
C (300VDC)
Circuit
| breaker 2 _‘_—WL_ 200R,200S

_F D D
Circuit Magnetic AC line | Regenerative
@_._ breaker 1 contactor ||| filter discharge

unit

3¢
200 to 240 VAC S0t t —
an motor
. ———¢ =
- —
Lightning Lightning Spindle motor
surge surge S
protector protector ervo motor

Units prepared by the machine tool builder

NOTE

1 See Chapter 4 for details of how to combine the
power supply module, servo amplifier modules, and
spindle amplifier modules.

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.
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1.2.2  400-V Input Series

(1) Power supply module (PSM-HV)......cccceevvviviiieniiieiens (Basic)
(2) Servo amplifier module (SVM-HV)......cccccoeeviiiviininnnns (Basic)
(3) Spindle amplifier module (SPM-HV).......ccccevvvvvrinnnen. (Basic)
() AC TCACLOT ....uveieiiieiiieeiieeetee e et eereeereeetaeesreeeesee e (Basic)
(5) Connectors (for connection cables) .........cccceeeveeveenneennen. (Basic)
() FUSES  cooeieeeiiiecieecte ettt et et ns (Basic)
(7) Dynamic brake module (DBM) ........cccccovvvevierieriennnen. (Basic)
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Basic configuration using PSM-HV (example)

Power supply Spindle amplifier Servo amplifier
module module module
PSM-HV SPM-HV SVM2-HV
C DC link
C O (300VDC)

Circuit

@_ breaker 2 T ? 10 [200R 2008

200 to 240 VAC Lightning Lightning

3¢ surge surge
protector protector

L

Circuit Magnetic AC reactor
breaker 1 contactor ||| 3¢

400 to 480 VAC

30 Circuit
breaker 3 ? ’

3¢ fan motor

Lightning Lightning Spindle motor
surge surge
protector protector Servo motor

—

Units prepared by the machine tool builder

NOTE

1 For the control power supply, single—phase
200VAC is required.

2 See Chapter 4 for details of how to combine the
power supply module, servo amplifier modules, and
spindle amplifier modules.

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

4 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.

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

Power supply module (PSM)

The power supply module (PSM) supplies main power for driving

motors and supplies control power to other modules. A PSM

specification is selected according to the servo motors and spindle

motor used.

There are three types of power supply module, as follows:

<1> Power supply module (PSM)
This power supply module 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> Power supply module (PSMR)
This power supply module 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).

Regenerative discharge unit

This unit is a resistance used to consume energy during motor
deceleration (regeneration). This unit is required whenever
the PSMR is used.

<3> Power supply module (PSM-HV)
This power supply module 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 servo amplifier module (SVM-HV) and
spindle amplifier module (SPM-HV) of the 400-V input

series.
PSM - x HVi
(A) (B) (©)

(A) Model name: PSM = Power supply module

PSMR= Power supply module (register discharge type)
(B) Rated output: Numeric value representing a continuous rating in kW
(C) For an amplifier supporting 400-V input, "HV" is added.
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Servo amplifier module (SVM)
The servo amplifier module (SVM) is used to drive servo motors.
An SVM is selected according to the servo motor(s) connected to the
SVM.
There are two types of servo amplifier module, as follows:
<1> Servo amplifier module (SVM)
This module drives a servo motor of the 200-V input series.
Modules for one axis, two axes, and three axes are available.
<2> Servo amplifier module (SVM-HV)
This module drives a servo motor of the 400-V input series.
Modules for one axis and two axes are available.

SVWM x - x [/ x [/ x HVi
A (B) (€©) (D) (E) (F)

(A) Model name: SVM = Servo amplifier module

(B) Number of axes: 1 = One-axis amplifier, 2 = Two-axis amplifier,
3 = Three-axis amplifier

C) L-axis maximum output current value [Apeak]

D) M-axis maximum output current value [Apeak]

E) N-axis maximum output current value [Apeak]

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

(
(
(
(

Spindle amplifier module (SPM)
The spindle amplifier module (SPM) is used to drive a spindle motor.
An SPM is selected according to the spindle motor connected to the
SPM.
There are three types of spindle amplifier module, as follows:
<1> Spindle amplifier module (SPM)
This module drives a spindle motor of the 200-V input series.
<2> Spindle amplifier module (SPMC)
This module drives the aCi series spindle motor.
<2> Spindle amplifier module (SPM-HV)
This module drives a spindle motor of the 400V input series.

SPM - x HVi
A (B (©)

(A) Model name: SPM = Spindle amplifier module
SPMC= Spindle amplifier module applied to spindle
motor aCi series
(B) Output: Numeric value representing the 30-minutes rating of
a matching standard motor (oi) in kW
(C) For an amplifier supporting 400-V input, "HV" is added.
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1.4 LINEUP

200-V input type

Size PSM PSMR SPM SPMC SVM1 SVM2 SVM3
60mm-wide 3i 20i 4/4i 4/4/4i
Without external fin 20/20i 20/20/201
Sommwi 221 0| o
mm-wide . 2i ; . i .
With external fin 55 5.5i 5.5i ﬁﬁﬁ 1860(;1. aogoi | 20/20140i
80/80i
90mm-wide 11i 11i 111 80/160i
With external fin 15i 15i 151 160/160i
. 26i 22i
W1it5h°21’t*;r"r‘]’§im 30i 26i 22i 360i
37i 301
300mm-wide 55 45i
With external fin 55i

400-V input type

Size PSM SPM SVM1 SVM2
60mm-wide . .
10HV
Without external fin OHVi 10/10HVi
. 20HVi
W.?: m”t]'w'dff. 5 5HVi 40HVi | 20/20HVi
| external 1in SOHVZ
20/40HVi
90mm-wide 11HVi 11HVi 40/40HVi
With external fin 18HVi 15HVi 40/80HVi
80/80HVi
150mm-wide 30HVi 30HVi .
. 18
With external fin 45HVi 45HVi OHvi
300mm-wide 75HVi 75HVi .
. . BOHV
With external fin 100HVi 100HVi 3 !

-10-
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60mm-wide

60mm-wide 90mm-wide 150mm-wide 300mm-wide
Without external fin

With external fin With external fin With external fin With external fin

j

A

38(

[e2]

0

I

300

N——p

=N
~

-

-
o

“TWmIIHH .mllﬂ 8
E ]
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2.1

INPUT POWER

Power supply of 200-V input series

(1) Power specification

Item

Specification

Power supply voltage for
the main circuit

Three-phase 200 VAC to 240 VAC

Power supply voltage for
the control circuit

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

Allowable voltage
deviation

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

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, a
PSM alarm (DC link undervoltage alarm or DC link
overvoltage alarm) can be issued, or the output of
the motor can decrease.

[Method of checking power supply impedance]

R L+ L+ u
AC power S L- L- v
supply

T w

G G

Power supply Spindle amplifier module or servo
AC voltmeter module amplifier module
EO0O-FE1

EO : Voltage at non-load time

2)

El: Voltage at maximum output time (power running and

regeneration)

The control circuit power to the power supply module (power
input to CX1A) must be turned on before the power to the CNC
is turned on or within 500 ms after the power to the CNC is

turned on.

-13 -
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(3) 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.

(4) 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.

(5) 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.

(6-1) PSM

Table 2.1(a) Transformer Specifications
. . . . . . PSM-55i PSM-55i
PSM-5.5i| PSM-11i | PSM-15i | PSM-26i | PSM-30i | PSM-371 (45KW output) |(55kW output)
Rated capacity (kVA) 9 17 22 37 44 53 64 79
Secondary current (A) | 26 48 62 105 130 153 185 230
Secondary output
voltage 200 to 240 V
Secondary voltage o
regulation 5%
Secondary voltage o
deviation +3%
(6-2) PSMR
Table 2.1(b) Transformer Specifications
PSMR-3i PSMR-3i PSMR-5.5i PSMR-5.5i
(2kW output) | (3kW output) | (5.5kW output) | (7.5kW output)
Rated capacity (kVA) 35 5 9 13
Secondary current (A) 10 14 26 38
Secondary output
voltage 200 to 240 V
Secondary voltage
ry' g 5%
regulation
Secondary voltage
deviation 3%
(7) Ground

(8)

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 PSM input section.

-14 -
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Power supply of 400-V input series

(1) Power specification

Item

Specification

Power supply voltage for
the main circuit

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 circuit

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)

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, a
PSM alarm (DC link undervoltage alarm or DC link
overvoltage alarm) can be issued, or the output of
the motor can decrease.

[Method of checking power supply impedance]

AC power
supply

® 4 »w =

L+ L+

L- L-

® s < c

Power supply
module

AC voltmeter

EO-FE1

Spindle amplifier module or servo
amplifier module

EO : Voltage at non-load time

El: Voltage at maximum output time (power running and

regeneration)

-15 -
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)

€)

(4)

()

The control circuit power to the power supply module (power

input to CX1A) must be turned on before the power to the CNC

is turned on or within 500 ms after the power to the CNC is
turned on.

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 ocHVi
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 aHVi 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.

-16 -
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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 ¢ 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.
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

e 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.

-17 -
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(a) TN-power system

No.

Power system

Power specification

Power supply of amplifier

TN-power system

Star connection ¢ Directly connectable to the power supply
(No transformer is required.)

Neutral grounding on the power
supply side

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

Power source

L1 L3

PE (FLANGE)

L
4
L
- ._._.B;a;(;._ S e _?._
o
= Contactor \ \ \
AC Reactor * * é

L1

L2

L3

PE

o
Y
O
O

Earth Plate of Cabinet
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(b) TN-power system

No. Power system Power specification Power supply of amplifier
2 TN-power system | e Star connection e The power supply voltage is decreased
¢ Neutral grounding on the power with an auto-transformer.
supply side

PE provided on the power line
o Power supply voltage specification
480 VAC or more

Power source

PE (FLANGE)
L.
Y
o
\J

Earth Plate of Cabinet

. Breaker

i o 1)1 i
. Fuse

| &>—d—@ I
= PEG--— @
Auto- - .
transformer |
No |
D D D "
\V >4 \Y >4 \Y >4 I
Breaker .
o 1) (1 i
Fuse .
Contactor \ \ \ I
i i i I
AC Reactor I
I
L\ \ O .
PSM 11 L2 3 |
I
I
I
o
A4
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(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,
e PE provided on the power line and the neutral point is grounded.

Power source

——
; 4 L2

¢_ ....... e e _?_..pE

| Breaker |::|
: or
— Fuse

o a Fan
\ A 74 Vv

. PEQ - —-
Isolating - I
transformer
N

Breaker
or
Fuse

Contactor

AC Reactor

clll— ol

PSM

-
-
-
N
[
w

PE (FLANGE)
o

Fan
A4

Earth Plate of Cabinet
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(d) TT-power system

No.

Power system

Power specification

Power supply of amplifier

TT-power system

e Star connection

¢ Neutral grounding on the power
supply side

o No PE provided on the power line

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

secondary side of an isolating-transformer,

and the neutral point is grounded.

Power source

Earth Plate of Cabinet

@ L1
@ L2
L3
- Breaker
| o (][]
: Fuse
—l_—
— Fan) Fan
YV \Y 74
PE . — . — —
Isolating- 4 |
transformer | |
N, . .
o —¢ =
! | PE
|
Breaker |
or .
Fuse |
Contactor |
|
AC Reactor |
\J A\ 7 !
PSM 11 L2 3 |
|
PE (FLANGE) .
Q@ |
Y .
o A
7 \J
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(e) TT-power system

No. Power system Power specification Power supply of amplifier
5 TT-power system | e Delta connection ¢ An isolating-transformer is used.
¢ Single-phase grounding on the ¢ A star connection is made on the secondary
power supply side side of an isolating-transformer, and the
e No PE provided on the power line neutral point is grounded.
Power source
4 L1
— ’ s
L3
Breaker
o [ (]
e Fuse
Fary Fa )
YV \Y "4
PEQ-— —@— —
Isolating - |
transformer | |
Nr . .
o —¢ =
! | PE
I
Breaker |
or .
Fuse |
Contactor |
I
AC Reactor |
\J \J 7 !
PSM 11 12 13 |
I
PE (FLANGE) :
® I
Y .
o PN
U U
Earth Plate of Cabinet
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(f) IT-power system

No. Power system Power specification Power supply of amplifier
6 IT-power system | e Star connection ¢ An isolating-transformer is used.
¢ No direct ground connection ¢ A star connection is made on the secondary
made on the power supply side side of an isolating-transformer, and the
e No PE provided on the power line neutral point is grounded.
Power source
4 L1
4 L2
L3
Breaker
e (][]
Fuse
D Fa Y
\Y 4 A\ 74
, PEQ — —@—"
Isolating -
transformer | |
Nr .
o —9 =
! | PE
I
Breaker |
or
Fuse |
Contactor |
I
AC Reactor |
7 J A4 I
PSM 11 12 3 |
I
PE (FLANGE)
0 I
Y
a A
U A4
Earth Plate of Cabinet
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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
made on the power supply side

e No PE provided on the power line

¢ An isolating-transformer is used.

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

neutral point is grounded.

Power source

4 L1
; 4 L2
L3
Breaker
o (][]
Fuse
om o
V YV
PE . — — —
Isolating - ® |
transformer | |
N . .
o —¢ =
! | PE
|
Breaker |
or .
Fuse |
Contactor |
|
AC Reactor |
\J 7 7 !
PSM 11 12 3 |
|
PE (FLANGE) .
& |
Y .
o A
\ 4 \J

Earth Plate of Cabinet
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(7) Control power supply connection

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

e  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.

(a) Example of connection when the three-phase power supply
voltage of the main circuit is 400 VAC
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

S S
PSM  200r 200s PE
CX1A

(b) Example of connection when the three-phase power supply
voltage of the main circuit is 460 VAC to 480 VAC
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%)).

Power source
L1
L2
T L3
@ N
................ — —@— - —-—-- pE
| Auto- |
. transformer !
I |
e Breaker -
5A I
& &
A4 A4 A4
PSM 200R 200S PE
CX1A
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2.2

ENVIRONMENTAL CONDITIONS

The servo amplifier ou series must be installed in a sealed type
cabinet to satisfy the following environmental requirements:

(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)
Ambient temperature outside of the cabinet : 0 to 45°C

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.

NOTE

Install the electronic circuits in an environment of
contamination level 2 as defined in IEC 60664-1. To
achieve contamination level 2 in a severe
environment where machine tools are used,
electronic circuits generally need to be installed in a
cabinet complying with 1P54.

()

Notes on Installation
The oi 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 semi- conductors, thus preventing heat from building up in
the cabinet as much as possible. Therefore, note the following
when installing the amplifier.

(a) The heat sink must not be subjected to cutting fluid, oil mist,
or cutting chips. Otherwise, the cooling efficiency will be
reduced so that the characteristics of the amplifier cannot
be guaranteed. This may also shorten the life of the
semiconductors. When installing the amplifier in a power
magnetics cabinet which is designed to draw in air, fit an
air filter to the air inlet. In addition, completely seal all
cable holes and doors.

(b) No dust or cutting fluid must be able to enter through the
exhaust port. The flow of cooling air must not be
obstructed.

(c) The amplifier must be installed where it can be easily
inspected, removed, and remounted for maintenance.
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(6)

(d)

€]
(2

(h)

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.

Derating

Consider derating as shown below, according to ambient
temperatures. The solid line is a derating line for use when
HRV?2 is applied, while the dotted line is a derating line for use
when HRV3 is applied.

(a)

Servo amplifier module
SVM1-40 to 1601
100%

80%

60%

40%

20%

Percentage of
rated output current

0%

0 10 20 30 40 50 60°C

Ambient temperature
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SVM2-20/40i to 160/160i

Percentage of

rated output current

100%

80%

60%

40%

20%

0%
0

Ty
.,

o

«

SVM1-4i to 20i

SVM2-4/4i to SVM2-20/20i

10 20 30 40 50 60°C

Ambient temperature

SVM3-4/4/4i to SVM3-20/20/40i

Percentage of
rated output current

100%

80%

60%

40%

20%

0%

-
L
3

0

10 20 30 40 5060°C

Ambient temperature

SVM1-360i

Percentage of

rated output current
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SVMI1-10HVi to 80HVi
100%

80% e

60% e

4

.
*d

40%

Percentage of

rated output current

20%

13
0
I
1
|
T
1
1
h
I
1
|
1
1
I

0%

0 10 20 30 40 50 60°C

Ambient temperature

SVM1-180HVi to SVM1-360HV1

100% -
e 80%
[0 %
Y t *
o 35
o S 60%
© >
5 2
8 3 4%
& 3
C  20%
0%

0 10 20 30 40 50 60°C

Ambient temperature

SVM2-10/10HVi to 20/20HVi
100%

3
..
.,
.|

80% 2

60%

40%

Percentage of
rated output current

20%

0%

0 10 20 30 40 50 60°C

Ambient temperature
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SVM2-20/40HVi to 80/80HVi

Percentage of
rated output current

100%

80%

60%

40%

20%

0%

0 10 20 30 40 50 60°C

Ambient temperature

(b) SPindle amplifier module
SPM-2.2i to 55i
SPM-5.5HVi to 100HVi

Available operating time
at short-term rating

-30 -

30
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20
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2.3
2.3.1

2.SPECIFICATIONS

SPECIFICATIONS OF THE MODULES

Power Supply Module (PSM)

200-V input series - power supply regeneration (PSM)

A power transformer is necessary for voltages other

Item Model PSM-5.5; | PSM-11i | PSM-15; | PSM-26: | PSM-30i | PSM-37i | PSM-55i
Power supply Main circuit 200 to 240VAC  +10%,-15%,3¢ 50/60Hz, £1Hz
(Note) Control power 200 to 240VAC +10%,-15%,10 50/60Hz, +1HZz
Power equipment |Main circuit okVA | 17kVA | 22kVA | 37kVA | 44kVA | 53kvA | 79kvA
capacity Control power 0.7kVA
Rated output capacity 5.5kW | 11kW 15kW 26kW 30kW 37kW 55kW
Maximum output capacity 11kW 20kW 28kW 40kW 53kW 70kW 104kW
Peak maximum output capability 20kW 34kW 46kW 66kW 77kW 96kW 174kW
Control method Regenerative control (power supply regeneration)

NOTE

than those listed in above table.

200-V input series - register discharge (PSMR)

tem Model PSMR-3i PSMR-5.5
Power supply Main circuit 200 to 240VAC  +10%,-15%,3¢ 50/60Hz, £+1Hz
(Note) 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 3kW 7.5kW
Maximum output capacity 12kW 20kW
Control method Regenerative control (register discharge)

NOTE
1 The PSMR-3i and PSMR-5.5i require regenerative

discharge unit.

2 A power transformer is necessary for voltages other

than those listed in above table.
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400-V input series - power supply regeneration (SVM)

Item Model PSM-11HVi|PSM-18HVi|PSM-30HVi|PSM-45HVi| PSM-75HVi| PSM-100HVi
Power supply Main circuit 400 to 480VAC  +10%,-15%,3¢ 50/60Hz, +1Hz
(Note) Control power 200 to 240VAC  +10%,-15%,1¢ 50/60Hz, +1Hz

Power equipment [Main circuit

17kVA | 26kVA | 44kvA | e4kvA | 107kvA | 143kvA

capacity Control power 0.7kVA

Rated output capacity

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

Maximum output capacity

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

Peak maximum output capability 34kW 58kW 87kW 124kW 175W 200kW

Control method

Regenerative control (power supply regeneration)

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

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 PSM

Calculate the input current of the PSM by using the formula below.
Refer to the result when selecting the MCC, power cable, and circuit
breaker 1, to be connected to the PSM input section.

(Margin for selection: 1 to 1.5 times)

Power equipment capacity (kKVA)

PSM input current (Arms) = x1.2 (margin)

/3 x3 Nominal supply voltage (Vrms)

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

Servo Amplifier Module (SVM)

Specifications (common)

Item

Specifications

Main circuit control
method

Sine-wave PWM control with transistor (IGBT) bridge

Applicable CNC

CNC of the i series (MODEL B) with the FSSB interface

200-V input series - SVM 1-axis

Rated output current

Nominal current limit

200-V input series - SVM 2-axis

Name Axis [Arms] [Apeak]
SVM1-20i - 6.5 20
SVM1-40i - 13 40
SVM1-80i - 19 80
SVM1-160i - 45 160
SVM1-360i - 115 360

.| Rated output current | Nominal current limit
Name Axis [Arms] [Apeak]
SVM2-4/4i L 1.5 4
M 1.5 4
SVM2-20/201 L 6.5 20
M 6.5 20
SVM 2-20/40i L 6.5 20
M 13 40
SVM2-40/401 L 13 40
M 13 40
SVM2-40/801 L 13 40
M 19 80
SVM2-80/80i L 19 80
M 19 80
SVM2-80/160i L 19 80
M 39 160
SVM2-160/160i L 39 160
M 39 160

NOTE

constants.

The current limit (peak value) is a standard value. It
varies by about £10%, depending on the circuit
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200-V input series - SVM 3-axis

Rated output current

Nominal current limit

Name Axis [Arms] [Apeak]
L 1.5 4
SVM3-4/4/4i M 1.5 4
N 1.5 4
L 6.5 20
SVM3-20/20/20i M 6.5 20
N 6.5 20
L 6.5 20
SVM3-20/20/40i M 6.5 20
N 13 40
400-V input series - SVM 1-axis
.| Rated output current | Nominal current limit
Name Axis [Arms] [Apeak]
SVM1-10HVi - 3.1 10
SVM1-20HVi - 5.6 20
SVM1-40HVi - 9.1 40
SVM1-80HVi - 18.2 80
SVM1-180HVi - 58 180
SVM1-360HVi - 115 360
400-V input series - SVM 2-axis
.| Rated output current | Nominal current limit
Name Axis [Arms] [Apeak]
L 3.1 10
VM2-10/10HVi
S R Y 3.1 10
L 5.6 20
VM2-20/20HVi
S 0/20RVi 5.6 20
SVM2-20/40HVi L 5.6 20
M 9.1 40
SVM2-40/40HVi L 9.1 40
M 9.1 40
L 9.1 40
SVM2-40/80HVi
"M 18.2 80
L 18.2 80
VM2-80/80HVi
SVM2-80/80RVi 18.2 80

NOTE

constants.

The current limit (peak value) is a standard value. It
varies by about £10%, depending on the circuit
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2.3.3

Spindle Amplifier Module (SPM)

200-V input series

400-V input

Model
Item

SPM- | SPM- | SPM- | SPM- | SPM- | SPM- | SPM- | SPM- | SPM-
2.2i 5.51 11i 15i 22i 26i 30i 45i 55i

Rated output (*1)

13A 27A 48A 63A 95A 111A | 133A | 198A | 250A

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%)

. . . o151 .
Applicable motors 00.5i o1 '5.1 a&. 0”2.1 o18i OL22,1 ) o30i
tvpical | ol 02i o8i o15ip 022i ad0ir | a60irP 00
(typical examples) " a3 | of2ie | at8ie "1 o50ie '
a30ip
series
Model| SPM- SPM- SPM- SPM- SPM- SPM- SPM-

Item 5.5HVi 11HVi 15HVi 30HVi 45HVi 75HVi 100HVi
Rated output (*1) 14A 23A 32A 70A 100A 170A 200A
Main circuit control Sine-wave PWM control with transistor (IGBT) bridge
method
Speed control range Speed ratio 1:100
Speed variation rate 0.1% or less of maximum speed (load variation: 10% to 100%)

. o0.5HVi . TSRV somvi .
Applicable motors a1HVi oBHVi o15HVie 022HVi w40HVi 060HVi
(typical examples) a2HVi a8HVi 040HVip o60HVie a100HVi

a3HVi o50HVip

*  The values for SPM-45; and 55i, and SPM-5.5HVi to SPM-
100HVi assume that the spindle HRV1 is used.
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Types (A and B) of SPMs and sensors applicable to each type

Either of two SPM models, types A and B, is available for each
detector on the spindle to be used. The following lists combinations
of an SPM type, applicable sensors, and functions.

Configuration
1]2]3]4]5]6]7] emarks
TYPE A 0O|0|0]|0O]|O
SPM TYPEB 0|0
Mi sensor o] O|0|O]|O
MZi sensor 6]
. Sensor on the motor CZi, BZi sensor
Spindle system e .
configuration (when a built-in motor is (0]
used)
o, position coder 0] *3
Sensor on the spindle External ‘!-rotation © -3
CZi, BZi sensor O *3
o, position coder S (6] *3
. . (0]
Rigid tapping *q (0] o
Orientation by a position coder 0|0 ]|0O 0|0
Orientation by the external one- O 5
. rotation signal *2
Function . T 0 0 )
Spindle synchronization Velocity synchronization *o 0|00 *o o]0 4
Phase synchronization 0|0 ]|0O 0|0 *4
Threading 0|0 ]|0O o]0
Cs-axis contour control Oo|O Oo|O0

*1

*2

*3

*4
*5

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.

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.
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SPM and CNC matching

SPM and CNC matching conforms to the CNC i series model B.

Other functions

between CNC and SPM)

SPM TYPE | SPM TYPE
Remarks
A B
Analog output of load meter 0 0 Connector JY1
and speedometer

Analog override input 0] 0] Connector JY1

Position coder signal output 0] Connector JX4
Spindle EGB function

(Communication function (0] Connector JX4

Sub module SW

By using SPM TYPE A or SPM TYPE B with a sub module SW, the
spindle switch function for switching between two motors (main and
sub) with one spindle amplifier module can be used.
For details of the sub module SW, see Chapter 10.
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2.3.4

o Ci Spindle Amplifier Module (SPMC)

200-V input series

It‘;cr'r?I SPMC-2.2i | SPMC-5.5; | SPMC-11i | SPMC-15; | SPMC-22i
Rated output 13A 27A 48A 63A 95A

Main circuit control method

Sine-wave PWM control with transistor (IGBT) bridge

Speed control range

Speed ratio 1:50

Speed variation rate

1% or less of maximum speed (load variation: 10% to 100%)

C1.5i . .
Applicable motors oCAi aocCZil oC6i 0C12i oC15i
(typical examples) oC3i oC8i aC18i
Sensors applicable to SPMC
The following lists combinations of an SPMC, sensor, and
function(s).
Configuration Remarks
1 2
Spindle SPMC 0 0
system' Detector on the spindle| o position coder (0] *1
configuration
Velocity control 0] 0]
Rigid tapping 0]
Orientation by a
o O
position coder
Function Velocity 0 *0
Spindle synchronization
synchronization Phase
o o *2
synchronization
Thread cutting 0]
*1 The spindle and detector must be interconnected in one-to-one

connection mode.
*2  Two motor amplifiers are required.
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SPM and CNC matching
SPM and CNC matching conforms to the CNC i series model B.

Other functions

SPMC Remarks
One-channel analog output of either
load meter or speedometer (0] Connector JY1
(Selected by parameter setting)
Analog override input 0] Connector JY1
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2.4

WEIGHT

PSM

Model Weight
PSMR-3i 2.6kg
PSMR-5.5i 4.3kg
PSM-5.5i 4.9kg
PSM-11i, 15i, 11HVi, 18HVi 6.3kg
PSM-26i, 30i, 37i, 30HVi, 45HVi 10.7kg
PSM-55i, 75HVi, 100HVi 22.0kg
AC reactor

Model Weight
A81L-0001-0083#3C (For PSMR-3i) 1.1kg
A81L-0001-0101#C (For PSMR-5.51) 3.0kg
A81L-0001-0155 (For PSM-5.5i,11i) 4.5kg
A81L-0001-0156 (For PSM-15i) 6.5kg
A81L-0001-0157 (For PSM-261) 9.5kg
A81L-0001-0158 (For PSM-301) 9.2kg
A81L-0001-0159 (For PSM-371) 16.5kg
A81L-0001-0160 (For PSM-55i) 20.0kg
A81L-0001-0163 (For PSM-11HVi, 18Hvi) 8.0kg
A81L-0001-0164 (For PSM-30HVi, 45HV1) 14.0kg
A81L-0001-0165 (For PSM-75HVi, 100Hvi) 26.0kg
SVM

Model Weight
SVM1-20i, 10Hvi 2.2Kg
SVM1-40i, 80i, 160i

. . . 3.9Kg

SVM1-20HVi, 40HVi, 80Hvi
SVM2-4/4i, SVM2-20/20i, 10/10Hvi 2.4Kg
SVM2-20/40i, 40/40i, 40/80i, 80/80i 4.6Kg
SVM2-20/20Hvi )
SVM2-80/160i, 160/160i
SVM2-20/40HVi, 40/40HVi, 40/80HVi, 5.5Kg
SVM2-80/80HVi
SVMB3-4/4/4i, SVM3-20/20/20i 2.6Kg
SVM3-20/20/40i 3.8Kg
SVM1-360i, 180HVi 10.7Kg
SVM1-360HVi 22.0Kg
DBM(A06B-6079-H401) 5.4Kg
DBM(A06B-6069-H300) 10.0Kg
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SPM

Model Weight
SPM-2.2i, SPMC-2.2i 4.9Kg
SPM-5.5i , 5.5HVi, SPMC-5.5i 6.1Kg
SPM-11i, 15i, 11HVi, 15HVi
SPMC-11i, 15i, 6.3Kg
SPM-22i, 26i, 30i, 30HVi, 45HVi
SPMC-22i 10.7Kg
SPM-45i, 55i, 75HVi, 100HVi 22.0Kg
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3.1

SERVO AMPLIFIER

3.1.1 200-V Input Series
3.1.1.1 Power supply module (PSM)
Category | Ordering number | Name Remarks
A06B-6110-H006 |PSM-5.5i
A06B-6110-H011  [PSM-11i
A06B-6110-H015 |PSM-15i
Standard  |A06B-6110-H026 [PSM-26i
A06B-6110-H030 _|PSM-30i
A06B-6110-H037 _|PSM-37i
A06B-6110-H055 |PSM-55i
NOTE
See Section 4.3 for details of how to select the
power supply module (PSM).
3.1.1.2 Power supply module (PSMR)

Category | Ordering number | Name Remarks
A06B-6115-H003 [PSMR-3i
A06B-6115-H006 |PSMR-5.5i

Standard

NOTE
See Section 4.4 for details of how to select the
power supply module (PSMR).
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3.1.1.3 Servo amplifier module (SVM)

SVM I-axis
Category | Ordering number Name Remarks
A06B-6114-H103 [SVM1-20i
A06B-6114-H104 |[SVM1-40i
Standard A06B-6114-H105 [SVM1-80i
A06B-6114-H106 [SVM1-160:
A06B-6114-H109 [SVM1-360:
SVM 2-axis
Category | Ordering number Name Remarks
A06B-6114-H201 [SVM2-4/4i
A06B-6114-H205 [SVM2-20/20i
A06B-6114-H206 [SVM2-20/40i
Standard A06B-6114-H207 [SVM2-40/40i
A06B-6114-H208 [SVM2-40/80i
A06B-6114-H209 [SVM2-80/80i
A06B-6114-H210 [SVM2-80/160:
A06B-6114-H211 [SVMZ2-160/160:
SVM 3-axis
Category | Ordering number Name Remarks
A06B-6114-H301 [SVM3-4/4/4i
Standard A06B-6114-H303 [SVM3-20/20/20i
A06B-6114-H304 [SVM3-20/20/40i
Dynamic brake module
Category | Ordering number Name Remarks
Standard A06B-6079-H401 |DBM SVM1-360i
NOTE

1 Only the FSSB interface is provided between the
SVM and CNC. So, be sure to use the SVM in
combination with a CNC of the i series that has the
FSSB interface.

2 See Section 4.1 for details of how to select the
servo amplifier module.

3 For the SVM1-360i, a dynamic brake module
(DBM) is required.
The dynamic brake module is used to immediately
stop the motor at emergency stop. Other SVMs
contain a similar function.
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3.1.1.4  Spindle amplifier module (SPM)

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

(1) TYPE A (1 spindle sensor input)

Category

Ordering number

Name

Remarks

Standard

A06B-6111-H002#H550

SPM-2.2i

A06B-6111-H006#H550

SPM-5.5i

A06B-6111-H011#H550

SPM-11i

A06B-6111-H015#H550

SPM-15i

A06B-6111-H022#H550

SPM-22i

A06B-6111-H026#H550

SPM-26i

A06B-6111-H030#H550

SPM-30i

A06B-6111-H045#H550

SPM-45i

A06B-6111-H055#H550

SPM-55i

(2) TYPE B (2 spindle sensor inputs)

Category

Ordering number

Name

Remarks

Standard

A06B-6112-H002#H550

SPM-2.2i

A06B-6112-H006#H550

SPM-5.5i

A06B-6112-H011#H550

SPM-11i

A06B-6112-H015#H550

SPM-15i

A06B-6112-H022#H550

SPM-22i

A06B-6112-H026#H550

SPM-26i

A06B-6112-H030#H550

SPM-30i

A06B-6112-H045#H550

SPM-45i

A06B-6112-H055#H550

SPM-55i

3.1.1.5 Spindle amplifier module (SPMC)

Category

Ordering number

Name

Remarks

Standard

A06B-6116-H002#H560

SPMC-2.2i

A06B-6116-H006#H560

SPMC-5.5i

A06B-6116-H011#H560

SPMC-11i

A06B-6116-H015#H560

SPMC-15i

A06B-6116-H022#H560

SPMC-22i

NOTE

See Section 4.2 for details of how to select the
spindle amplifier module.
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3.1.2  400-V Input Series

3.1.2.1 Power supply module (PSM-HV)

Category | Ordering number Name Remarks
A06B-6120-H011  [PSM-11HVi
A06B-6120-H018  |PSM-18HVi
A06B-6120-H030 |PSM-30HVi

Standard 1 68 6120-H045 |PSM-45HVi
A0BB-6120-H075 |PSM-75HVi
A0BB-6120-H100 |PSM-100HVi

NOTE

See Section 4.3 for details of how to select the
power supply module (PSM).
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3.1.2.2 Servo amplifier module (SVM-HV)

SVM 1-axis
Category | Ordering number Name Remarks
A06B-6124-H102 [SVM1-10HVi
A06B-6124-H103 [SVM1-20HVi
Standard A06B-6124-H104 [SVM1-40HVi
A06B-6124-H105 [SVM1-80HVi
A06B-6124-H106 [SVM1-180HVi
A06B-6124-H109 [SVM1-360HVi
SVM 2-axis
Category | Ordering number Name Remarks
A06B-6124-H202 |[SVM2-10/10HVi:
A06B-6124-H205 |[SVM2-20/20HVi
A06B-6124-H206 |SVM2-20/40HVi
Standard

A06B-6124-H207

SVM2-40/40HVi

A06B-6124-H208

SVM2-40/80HVi

A06B-6124-H209

SVM2-80/80HVi

Dynamic brake module

Category | Ordering number | Name Remarks
A06B-6079-H401 |DBM SVM1-180HVi, SVM1-360HVi
Standard SVM1-360HVi
A0BB-6069-H300 1DBM | 7.5 41ive the o1000HVi)
NOTE

1 Only the FSSB interface is provided between the
SVM and CNC. So, be sure to use the SVM in
combination with a CNC of the i series that has the
FSSB interface.

2 See Section 4.1 for details of how to select the
servo amplifier module.

2 For the SVM1-180HVi and SVM1-360HV1, a
dynamic brake module (DBM) is required.

The dynamic brake module is used to immediately
stop the motor at emergency stop. Other SVMs
contain a similar function.
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3.1.2.3 Spindle amplifier module (SPM-HV)

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

(1) TYPE A (1 spindle sensor input)

Category

Ordering number

Name

Remarks

Standard

A06B-6121-H006#H550

SPM-5.5HVi

A06B-6121-H011#H550

SPM-11HVi

A06B-6121-H015#H550

SPM-15HVi

A06B-6121-H030#H550

SPM-30HVi

A06B-6121-H045#H550

SPM-45HVi

A06B-6121-H075#H550

SPM-75HVi

A06B-6121-H100#H550

SPM-100HVi

(2) TYPE B (2 spindle sensor inputs)

Category

Ordering number

Name

Remarks

Standard

A06B-6122-H006#H550

SPM-5.5HVi

A06B-6122-H011#H550

SPM-11HVi

A06B-6122-H015#H550

SPM-15HVi

A06B-6122-H030#H550

SPM-30HVi

A06B-6122-H045#H550

SPM-45HVi

A06B-6122-H075#H550

SPM-75HVi

A06B-6122-H100#H550

SPM-100HVi

NOTE

See Section 4.2 for details of how to select the
spindle amplifier module.
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3.1.3 Others

3.1.3.1 AC reactor

Category

Ordering number

Name

Remarks

Standard

A81L-0001-0155

PSM-5.5i, 11i

A81L-0001-0156

PSM-15i

A81L-0001-0157

PSM-26i

A81L-0001-0158

PSM-30i

A81L-0001-0159

PSM-37i

A81L-0001-0160

PSM-55i

A81L-0001-0163

PSM-11HVi, 18HVi

A81L-0001-0164

PSM-30HVi, 45HVi

A81L-0001-0165

PSM-75HVi, 100HVi

For the dimensions of the AC reactors, see Section 8.1.2.

3.1.3.2 AC line filter

Category

Ordering number

Name

Remarks

Standard

A81L-0001-0083#3C

PSMR-3i

A81L-0001-0101#C

PSMR-5.5i

For the dimensions of the AC line filters, see Section 8.1.3.

3.1.3.3 Sub module SW

Category

Ordering number

Name

Remarks

Option

A06B-6111-H401

SPMTYPEA, TYPEB

Main unit

A06B-6111-K808

SPM 90mm,150mm
TYPE A

Connection cable

A06B-6111-K809

SPM 90mm,150mm
TYPE B

Connection cable

A06B-6111-K810

SPM 60mm, TYPE A

Connection cable

A06B-6111-K811

SPM 60mm, TYPE B

Connection cable

The sub module SW is 60 mm wide, and enables the spindle switch

function when used with SPM TYPE A or SPM TYPE B.

(a) A cable for connecting the switch module with an SPM needs to
be prepared.

(b) A metal plate for mounting needs to be prepared.

-49 -



3.O0RDERING INFORMATION

B-65282EN/05

3.1.3.4 Connectors

The ordering drawing number of the connectors required for
connection of input/output signals of each module, 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 module:

Connectors for the PSM interface (between CXA2A and

CXA2B)
Category |Ordering number Quantity Use Connection tool
Housing: 1 pcs. K69 Contact crimping tool
Standard A06B-6110-K210 leontact: 81pcs. (Note 1) éosts-m 10-K220#D2IM
ousing: 1 pcs. ontact crimping too
A06B-6110-K211 Contactg: 2 :cs. (Note 2) A0BB-61 10—KpZZ%#D2M
NOTE
1 See Subsection 9.3.1.4.
2 See Subsection 9.3.2.10.
(2) Usable with each module:
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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(3) For power supply module (PSM)

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

4)

For servo amplifier module (SVM)

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

)

For spindle amplifier m

odule (SPM)

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.

2 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.

(a) Connectors manufactured by Tyco Electronics AMP
D-2100 series (for inter-module interface)

. Manufacturer
Category Ordering number part number Use
Optional  |A06B-6110-K220#D2M  |91595-1 Msize =
Contact crimping tool
Optional AQ06B-6110-K220#D2R  |1276716-1 Contact extractor
D-3000 series (for PSM)
. Manufacturer
Category Ordering number part number Use
. L size
Optional A06B-6110-K220#D3L 91558-1 .
Contact crimping tool
Optional A06B-6110-K220#D3R  1234168-1 Contact extractor
D-5000 series (for power line)
. Manufacturer
Category Ordering number part number Use
Optional  |A06B-6110-K220#D5SS  [91596-1 SSsize
Contact crimping tool
. S size
Optional A06B-6110-K220#D5S  (234170-1 .
Contact crimping tool
. M size
Optional A06B-6110-K220#D5M  (234171-1 .
Contact crimping tool
Optional  |AOGB-6110-K2204D5L  |1366044-1 |- 52
Contact crimping tool
Optional A06B-6110-K220#D5R  1409158-1 Contact extractor

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

(FI30-208)

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 A06B-6110-K210

-Co

Connector name | Manufacturer Part number Quantity Use Dimensions
CXA2A 1-1318119-4 (housing) 1 . C(d)
CXA2B AMP Japan, Ltd. 131807-1 (contact) 3 For PSM interface 3
- Configuration of A06B-6110-K211
Connector name | Manufacturer Part number Quantity Use Dimensions
CXA2A 1-1318119-4 (housing) 1 For connection to C(d)
CXA2B AMP Japan, Ltd. 131807-1 (contact) 2 separate battery -
- Configuration of A06B-6110-K200#XXSS
Connector name | Manufacturer Part number Quantity Use Dimensions
Cz2 1-917807-2 (housing) 1 -
czoL AMP Japan, Ltd. 1318986-6 (contact) 4 For motor power )
- Configuration of A06B-6110-K200#XXS
Connector name | Manufacturer Part number Quantity Use Dimensions
Cz2 1-917807-2 (housing) 1 -
AMP J Ltd. F t
czoL apan, 316040-6 (contact) 4 o motor power }
- Configuration of A06B-6110-K200#XXM
Connector name | Manufacturer Part number Quantity Use Dimensions
Cz1,Cz2 1-917807-2 (housing) 1 For input power -
AMP Japan, Ltd. supply and motor
Cz2L 316041-6 (contact) 4 power -
- Configuration of A06B-6110-K200#XXL
Connector name | Manufacturer Part number Quantity Use Dimensions
Cz2 1-917807-2 (housing) 1 -
AMP J Ltd. F t
czoL apan, 1318697-6 (contact) 4 oF mofor power }
- Configuration of A06B-6110-K201#XYSS
Connector name | Manufacturer Part number Quantity Use Dimensions
3-917807-2 (housing) 1 -
Cz2M AMP Japan, Ltd. 1318986-6 (contact) 4 For motor power )
- Configuration of A06B-6110-K201#XYS
Connector name | Manufacturer Part number Quantity Use Dimensions
3-917807-2 (housing) 1 -
Cz2M AMP J Ltd. F t
apan, 316040-6 (contact) 4 oF mofor power }
nfiguration of A06B-6110-K201#XYM
Connector name | Manufacturer Part number Quantity Use Dimensions
3-917807-2 (housing) 1 -
Cz2Mm AMP Japan, Ltd. 316041-6 (contact) 4 For motor power )
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- Configuration of A06B-6110-K201#XYL

-Co

-Co

-Co

-Co

Connector name | Manufacturer Part number Quantity Use Dimensions
3-917807-2 (housing) 1 -
Cz2M AMP J Ltd. F t
apan, 1318697-6 (contact) 4 o motor power }
- Configuration of A06B-6110-K202#YYSS
Connector name | Manufacturer Part number Quantity Use Dimensions
2-917807-2 (housing) 1 -
CZ2N AMP Japan, Ltd. 1318986-6 (contact) 4 For motor power )
nfiguration of A06B-6110-K202#YYS
Connector name | Manufacturer Part number Quantity Use Dimensions
CZoN 2-917807-2 (housing) 1 For motor power -
c73 AMP Japan, Ltd. 316040-6 (contact) 4 PSMR regeneratlve )
resistor
- Configuration of A06B-6110-K202#YYM
Connector name | Manufacturer Part number Quantity Use Dimensions
2-917807-2 (housing) 1 -
CZ2N AMP Japan, Ltd. 316041-6 (contact) 4 For motor power )
nfiguration of A06B-6110-K202#YYL
Connector name | Manufacturer Part number Quantity Use Dimensions
2-917807-2 (housing) 1 -
CZ2N AMP J Ltd. F t
apan, 1318697-6 (contact) 4 o motor power }
nfiguration of A06B-6071-K203
Connector name | Manufacturer Part number Quantity Use Dimensions
1-178128-3 (housing) 1 For control, single- C(a)
CX1A AMP J Ltd. h 200VAC
apan, 1-175218-2 (contact) 3 phase C(c)
input
1-178128-3 (housing) 1 For emergency stop C(a)
cx4 AMP Japan, Ltd. ™ 7 50182 (contact) 2 signal c(c)
2-178128-3 (housing) 1 For ON/OFF control C(b)
CX3 AMP Japan, Ltd. 1-175218-2 (contact) 2 for external MCC C(c)
- Configuration of A06B-6078-K225 (solder type, side cable type)
Connector name | Manufacturer Part number Quantity Use Dimensions
Hirose Electric |FI40B-2015S (connector) 1 C(9)
JF F I d
X Co., Ltd. FI-20-CVS2 (case) 1 or puise coder C(h)
nfiguration of A06B-6073-K216
Connector name | Manufacturer Part number Quantity Use Dimensions
2-178128-3 (housing) 1 For DB interlock C(b)
CcX8 AMP Japan, Ltd. ™ 7 50182 (contact) 2 signals c(c)
1-178128-3 (housing) 1 . . C(a)
CX9 AMP Japan, Ltd. 1-175218-2 (contact) 5 For DB driving caoll c(c)
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- Configuration of A06B-6078-K222 (solder type, side cable type)

Connector name | Manufacturer Part number Quantity Use Dimensions
JY1
JYA2 Hirose Electric Fl40B-20S (connector) 1 Seo below C(f)
JYA3 Co., Ltd. ' .
JYA4 FI-20-CVS5 (case) 1 Cli)

Use Mi sensor, MZi sensor, BZi sensor, external one-rotation signal,
speedometer, or analog override

- Configuration of A06B-6078-K223 (crimp type, side cable type)

Connector name | Manufacturer Part number Quantity Use Dimensions
JATA Hirose Electric F130-20S (connector) 1 See below C(e)
JA7B Co., Ltd. F1-20-CVS2 (case) 1 ] C(h)

Use JA7A and JA7B : For communication between CNC and SPM
or SPMC

- Configuration of A06B-6078-K224 (solder type, side cable type)

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

UseJY7B and JY7B

or SPMC

- Configuration of A06B-6078-K225 (solder type, side cable type)

: For communication between CNC and SPM

Connector name | Manufacturer Part number Quantity Use Dimensions
JYA3 Hirose Electric |FI40B-2015S (connector) 1 C(9)
See below. .
JYA4 Co., Ltd. F1-2015-CVS (case) 1 C(j)

Use JYAS3: For o position coder
JYA4: For o position coder S
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3.1.3.5 Fuses

The ordering numbers of fuses used with each module (PSM, SVM,
SPM) are indicated below.

(1) For control power supply for PSM

Category | Ordering number Remarks

Manufacturer : Daito Communication
Apparatus Co., 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 PSMR

Category | Ordering number Remarks

Manufacturer : Daito Communication
Apparatus Co., 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 SVM, SPM, and SPMC

Category | Ordering number Remarks

Manufacturer : Daito Communication
Apparatus Co., 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 module.

2 Afuse is installed on the control board of a module,
but is not directly accessible for replacement from
the outside. When replacing a fuse, extract the
control board.
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3.1.3.6 Power transformer

When a power supply module of the 200V input series is used in an
arca where the input voltage is not within the range of 200 to
230VAC, 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
Ordering
number

A80L-0024-0006|For PSMR-3i (at 2kw output)

A80L-0024-0003 |For PSMR-3i (at 3kw output)

For PSMR-5.5i (at 5.5kw output)

Category Name Remarks

A06B-6052-J001

PSM-5.5i
. For PSMR-5.5i (at 7.5kw output)  |Primary
Opt | |A06B-6044-J006 .
ptiona PSM-11i 380/415/460VAC
A06B-6044-J007|PSM-15i Secondary
A06B-6044-J010|PSM-26i, 30i 200VAC
PSM-37i

A06B-6044-J015

For PSM-55i (at 45kw output)
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Specifications of power transformers manufactured by FANUC

Power transformer for PSM

Model PSM-37i
PSM-5.5i PSM-11i PSM-15i PSM-26i, 30i PSM-55i
Item (at 45kw output)
Orde;'ﬂis:w'”g A06B-6052-J001 | A06B-6044-J006 | AOBB-6044-J007 | A0BB-6044-J010 | A06B-6044-J015
FANr:Jqu‘:)r:r"‘””g A80L-0001-0496 | A80L-0001-0313 | ABOL-0001-0314 | A80L-0001-0352 | A8OL-0001-0452
Rated capacity 10kVA 20kVA 30kVA 45kVA 64kVA
Rated primar 380/415/460VAC
voltz o y 230VAC (The secondary is used as an autotransformer.)
9 +10% -15%, 50/60+1Hz, 30
15A (at 380V) 30A (at 380V) 46A (at 380V) 68A (at 380V) 97A (at 380V)
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 +39%
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
lrg O_ﬂﬂ_‘o.h SHIELD
w 350V % : $———o0  200v
| - | B o (Neutral
: E SEC point)
Connection diagram Ti E }‘ ! v
- 4 '< $4
5] [ S —
) W
gy o—
; T4
o . (Primary) (Secondary) ™
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Power transformer for PSMR

Rated primary
voltage

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

Model PSMR-3i PSMR-3i PSMR-5.5 PSMR-5.5
Item (at 2kw output) (at 3kw output) (at 5.5kw output) (at 7.5kw output)
Orde:gis;fw'”g A80L-0024-0006 A80L-0026-0003 A06B-6052-J001 A06B-6044-J006
FANrL]Jqu(:)Z"rW'”g A80L-0024-0006 A80L-0026-0003 A80L-0001-0496 A80L-0001-0313
Rated capacity 3.5kVA 5kVA 10kVA 20kVA
380/415/460VAC

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

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

Rated primary current 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
the secondary

2%

5%

Voltage deviation at

Thermostat

(operating temperature: 135°C)

+ 0,
the secondary 3%
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
AIIowabIe. 135deg
temperature rise
B contact
None

Relative humidity

Max. 95%RH

Type Dry type, natural air cooling type
Dielectric withstand . .
electric withstan 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)
T
;% I o) R3 o460V 230V R4
Z_T_*mv/‘i'g%l E ar 12 o—‘ﬂﬂ—!i SHIELD
JOSrTaN. | Rl o380V % ' o 200
T . -‘ " ' (Neutral point)
}‘{?’,ﬁ_&tl:“ Loy, ™os PRI. H 9
lzoﬂ-;%,[': 35 :
Connection diagram phEEy | B o : '
lso?s_&gell—\ ' L G s
}; 480V I: 210v Sl o
;3 :?gx/u i g: ™2 S2 3\/
21 LEITA | 39 3 O
‘;§°L‘°l“z—a-fl: || o (Primary) (Secondary) T4
SOREI TN | C o o G
PO |
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Connecting a power transformer

Power transformers must be set according to the supply voltage used.

(a) Connection points of power transformers for PSM-5.5i, PSM-111,

PSM-151, PSM-26i, PSM-30i, and PSM-37i

Supply voltage

Connection points at the primary

Remarks

380 VAC

R-R1,S-S1, T-T1(380-V tap)

400 VAC

R-R1,S-81, T-T1(380-Vtap

415 VAC

R-R2,S-82,T-T2 (415-V tap

440 VAC

460 VAC

R-RS3,S-83, T-T3(460-V tap

480 VAC

( )
( )
R-R2,S-82, T-T2(415-V tap)
( )
( )

R-RS3,S-83, T-T3(460-V tap

260

Voltage regulation (approximately 10V) when the load
varies (0% to 100%) with the 380-VAC tap set

With the 415-VAC tap set With the 460-VAC tap set

Secondary 540l
output
voltage (V) 220f----

200

AC200V

AC230V
*18%

180

160}

140

AN

1
1
1

AC400V
AC4 15V
AC440V
AC460V
AC480V

AC380V. &\
N\

L

1
7320 360 400 440 480 520

AC input voltage (V)

/\ CAUTION

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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3.1.3.7 Regenerative discharge unit

Whenever a PSMR (resistance regeneration type power supply
module) is used, a regenerative discharge unit must be specified. For
how to select the regenerative discharge unit, see Subsection 4.4.4.

Category Name Ordering number Remarks

PSMR-3i |A06B-6089-H510 [16Q/100W (at natural cooling)

A06B-6089-H500 |16Q/200W (at natural cooling)

PSMR-3i, 5.5i AOBB-6089-H713 169/890W (forced cooling fan
motor is included)

8Q/800W (forced cooling fan

motor is included)

8Q/1200W (forced cooling fan

motor is included)

Standard
A06B-6089-H711

PSMR-5.5i
A06B-6089-H712

See Subsection 8.1.5, "Selecting a Regenerative Discharge Unit" for
details of selection.
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3.1.3.8 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 modules

Category | Ordering number Iizl;;i Applicable amplifier width
A06B-6110-K801 |200mm 150mm width amplifier
Obtional A06B-6110-K802 [150mm 90mm width amplifier
P 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 modules.
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 9.3.2.10.

Cables for connection of detectors

Category | Ordering number Use Remarks
For Mi sensor,
A06B-6078-K811  |MZi sensor or |Cable length : 7m
BZi sensor
Optional Cable length : 7m
A06B-6078-K814 For Connector figure : Straight
AOBB-6078-K815 Positioncoder |Cable Iength :7m
Connector figure : Elbow
Cables for FSSB interface
. Cable Applicable amplifier
Category Ordering number length width
. AB6L-6001-0023#L150R0 [150mm
Optional ABBL-6001-0023#L300R0 1300mm For between SVM and SVM
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3.1.3.9 Circuit breaker and magnetic contactor

The circuit breaker and magnetic contactor capacities are determined
by the power supply module 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 PSM and PSMR
Circuit Circuit Magnetic
PSM name breaker 1 breaker 2 contactor Remarks
PSMR-3i 20A 20A
PSMR-5.5 30A 30A Note 4)
50A 50A Note 5)
PSM-5.5i 30A 30A
PSM-11i 55A 5A 55A
PSM-15; 70A 70A
PSM-26i 120A 120A
PSM-30: 140A 140A
PSM-37i 175A 175A
PSM-55; 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 coil of the
magnetic contactor must be within the rating of the
internal contact [CX3 (MCC)] of the PSM.

For details, see Subsection 9.3.1.5.

4 When the PSMR-5.5 is used at a rated output
capacity of 5.5 kW

5 When the PSMR-5.5 is used at a rated output
capacity of 7.5 kW
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Recommended parts

For PSM-HV
Circuit Circuit Circuit | Magnetic

PSM name breaker 1 | breaker 2 | breaker 3 | contactor Remarks
PSM-11HVi 20A 20A
PSM-18HVi 45A 30A
PSM-30HVi 75A 55A
PSM-45HVi 125A 3A 3A 70A
PSM-75HVi 200A 120A
PSM-100HVi 250A 140A

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 coil of the
magnetic contactor must be within the rating of the
internal contact [CX3 (MCC)] of the PSM.
For details, see Subsection 9.3.1.5.

Parts manufactured by Fuji Electric Co., Ltd.

used.

PSM name Circuit Circuit Circuit Magnetic
breaker 1 breaker 2 breaker 3 contactor

PSMR-3i EA53B/30 SC-5-1
PSMR-5.5i
PSM-5 5 EA103B/50 SC-1N
PSM-11i EA103B/60 SC-2N
PSM-15i EA103B/75 EA33/5 - SC-2SN
PSM-26i EA203B/150 SC-4N
PSM-30i EA203B/150 SC-5N
PSM-37i EA203B/175 SC-7N
PSM-55i EA203B/250 SC-8N
PSM-11HVi EA53B/30 SC-5-1
PSM-18HVi EA103B/50 SC-1N
PSM-30HVi EA103B/75 SC-2SN
PSM-45HVi EA203B/125 EA33/3 EA33/3 SC-4N
PSM-75HVi EA203B/200 SC-7N
PSM-100HVi |EA203B/250 SC-8N

NOTE

For details, see the brochures available from Fuiji
Electric Co., Ltd. Note that the specification of the
coil voltage of a magnetic contactor may differ
depending on the supply voltage and frequency
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Ordering drawing numbers of circuit breakers

. Outline Circuit breaker Circuit breaker cover
Category Model Ordering number . 4 g
drawing specification specification
PSMR-3i Fuji Electric . .
PSM-11HVi A06B-6077-K101 8.1.7(a) EA53B/30 Fuji Electric BZ-TB20B-3
PSMR-5.5i Fuji Electric . .
PSM-5.5i, 18HVi A06B-6077-K102 | 8.1.7(b) EA103B/50 Fuji Electric BZ-TB20B-3
. Fuji Electric . .
PSM-11 - - - -
S i A06B-6077-K103 | 8.1.7(c) EA103B/60 Fuji Electric BZ-TB20B-3
. . Fuji Electric . .
PSM-15 HV - - - -
S i, 30HVi  |A06B-6077-K104 | 8.1.7(d) EA103B/75 Fuji Electric BZ-TB20B-3
. Fuji Electric . .
PSM-45HV - - A -
Optional i A06B-6077-K108 | 8.1.7(e) EA203B/125 Fuji Electric BZ-TB40B
Optional . on Fuji Electric - .
PSM-2 - - -
SM-26i, 30i A06B-6077-K105 8.1.7(f) EA203B/150 Fuji Electric BZ-TB40B
. Fuji Electric . .
PSM-37 - - -
S i A06B-6077-K110 8.1.7(g) EA203B/175 Fuji Electric BZ-TB40B
. Fuji Electric . .
PSM-75HV - - 1. -
i A06B-6077-K109 | 8.1.7(h) EA203B/225 Fuji Electric BZ-TB40B
. . .. |Fuji Electric . .
PSM-55i, 100HV - - A -
i i [A06B-6077-K111 8.1.7(i) EA403B/250 Fuji Electric BZ-TB60B
For control power |A06B-6077-K106 | 8.1.7(j) E%;E}gcmc Fuji Electric BZ-TB10B-503
Ordering drawing numbers of magnetic contactors
Category Model Ordering number Outll.ne Magnetlf:.con.tactor Magnetic cc.)r.1tac.tor cover
drawing specification specification
PSMR-3i A06B-6077-K121 8.1.8 Fuji Electric SC-5-1  |Fuji Electric SZ-JC4
PSM-11HVi - - .1.8(a) uji Electric SC-5- uji Electric SZ-
PSMR-5.5i . . . .
PSM-5.5i, 18HVi A06B-6077-K122 8.1.8(b) [Fuiji Electric SC-1N Fuji Electric SZ-1N/T
Optional PSM-11i, 30HVi  [A06B-6077-K123 | 8.1.8(b) |Fuji Electric SC-2N  |Fuji Electric SZ-1N/T
pronal fogm-15i A0BB-6077-K124 | 8.1.8(c) |Fuji Electric SC-2SN _|Fuji Electric SZ-2SN/T
PSM-26i, 45HVi  [A06B-6077-K125 | 8.1.8(d) |Fuji Electric SC-4N  |Fuji Electric SZ-4N/T
PSM-30i A06B-6077-K126 | 8.1.8(e) |Fuji Electric SC-5N [Fuiji Electric Z-5N/T
PSM-37i, 75HVi  [A06B-6077-K128 | 8.1.8(g) |Fuji Electric SC-7N  |Fuji Electric SZ-5N/T
PSM-55i, 100HVi [A06B-6077-K127 8.1.8(f) |Fuji Electric SC-8N __[Fuiji Electric SZ-8N/T

NOTE
The coil voltage specification of the magnetic
contactor is 200VAC.
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3.1.3.10 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

Outline
drawing

Remarks

For line-to-line
installation :
RAV-781BYZ-2

Manufactured by
Okaya Electric
Industries Co., Ltd.

A06B-6077-K142 For line-to-ground 8.1.9() |kor 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 | - line-to-ground 8.1.9() |kor 400VAC line
installation : TUV approved
RAV-801BXZ-4 products
Integration type for Manufactured by
line-to-line Okaya Electric
installation/line-to- Industries Co., Ltd.
A06B-6077-K144 ground 819 |kor 200VAC line
installation: TUV approved
RCM-601BUZ-4 products
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3.1.3.11 Noise filter

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

the EU countries.

Ordering Outline g
Category Model number drawing Specification
PSMR-3i Manufactured t?y Okaya
PSM-5.5i 11HVi A06B-6077-K155 (8.1.10 Electric Industries Co., Ltd.
v 3SUP-HL30-ER-6
PSMR-5.5i Manufactured by Okaya
PSM-11i ,15i A06B-6077-K156 (8.1.10 Electric Industries Co., Ltd.
) PSM-18HVi, 30HVi 3SUP-HL75-ER-6
Optional
PSM-26i. 30i Manufactured by Okaya
e A06B-6077-K157 |8.1.10 Electric Industries Co., Ltd.
PSM-45HVi
3SUP-HL150-ER-6
PON-oT: A06B-6077-K158 (8.1.10 ga”f facltugedt?y OéayaLtd
PSM-75HVi - - A ectric Industries Co., Ltd.

3SUP-HL200-ER-6
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3.1.3.12 Sensors for spindle

3.1.3.13 Power line switch unit

o. Positioncoder

Category Name 2?:2:? Remarks
Optional o Positioncoder A860-0309-T302 |68, 10,000min'1
Connector kit A06B-6088-K211|Straight type
o Positioncoder S (analog output type)
Category Name 2?:2:? Remarks
Optional o, Positioncoder S A860-0309-T352 [[168, 10,000min™
Connector kit A06B-6088-K211|Straight type
BZi sensor
Category Name Ordering number Remarks
BZi sensor 128 |A860-2120-T201 128 teeth / 20,000min”"
BZi sensor 128H |A860-2120-T211 128 teeth / 50,000min”"
Optional BZi sensor 256  |A860-2120-T401 256 teeth / 15,000min'11
BZi sensor 256H |A860-2120-T411 256 teeth / 30,000min”
BZi sensor 384 |A860-2120-T511 _ |384 teeth / 15,000min”"
BZi sensor 512 |A860-2120-T611 _ |512 teeth / 10,000min”"
CZi sensor
Category Name Ordering number Remarks
CZi sensor 512 |A860-2140-T411 _ |512 teeth / 15,000min”"
Optional CZi sensor 768 |A860-2140-T511 768 teeth / 10,000min'1

CZi sensor 1024

A860-2140-T611

1024 teeth / 8,000min™

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

Category Name Ordering number Remarks
YIY swlltch type |A06B-6078-K034 SPM-15i or lower model
Obtional Y/A switch type |A06B-6078-K035
P Y/Y switch type |A06B-6078-K036

Y/A switch type

A06B-6078-K037

SPM-30i or lower model
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3.1.3.14

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 SVMs.
(See Subsection 9.3.2.10.)

Category | Ordering number Name Remarks
A06B-6050-K061  |Battery
. A06B-6050-K060 |Battery case Four pieces of
Optional Batt ti size D batter
AOBB-6110-K211  |>2wery connection Y
connector

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

Category | Ordering number Name Remarks

One piece of

A06B-6073-K001  |Built-in battery lithium battery

A06B-6114-K500 |Battery case

Optional SVM1-360i

A06B-6114-K501 |Battery case SVM1-180HVi
SVM1-360HVi
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HOW TO SELECT THE MODULE
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4.1 HOW TO SELECT THE SERVO AMPLIFIER MODULE

(SVM)
First select a servo motor, based on the machine specifications. Then,
select an appropriate servo amplifier module for the selected servo
motor.

Table 4.1(a) Specification
o Number of Input .
No Specification connected voltage Interface with CNC
axes
1 A06B-6114-H1xx 1 200V FSSB
2 A06B-6114-H2xx 2 200V FSSB
3 A06B-6114-H3xx 3 200V FSSB
4 A06B-6124-H1xx 1 400V FSSB
5 A06B-6124-H2xx 2 400V FSSB
Table 4.1(b) Names
200-V input 200-V input 200-V input 400-V input 400-V input
series for 1 axis | series for 2 axes | series for 3 axes | series for 1 axis | series for 2 axes
SVM1-20i SVM2-4/4i SVM3-4/4/4i SVM1-10HVi SVM2-10/10HVi
SVM1-40i SVM2-20/20i SVM3-20/20/20i | SVM1-20HVi SVM2-20/20HVi
SVM1-80i SVM2-20/40i SVM3-20/20/40i | SVM1-40HVi SVM2-20/40HVi
SVM1-160i SVM2-40/40i SVM1-80HVi SVM2-40/40HVi
SVM1-360i SVM2-40/80i SVM1-180HVi SVM2-40/80HVi
SVM2-80/80i SVM1-360HVi SVM2-80/80HVi
SVM2-80/160i
SVM2-160/160i
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4.1.1 200-V Input Series

02 03 04 05 [ 2 2 0 2 2 30 20
a40
at a2 a4 a8 at2 a2 a% | as0 [ 80
ai 15000 | /5000 14000i 13000i 13000i 13000i r3000i | r3000i [ 00
(20) (20A) (40A) (40A) (80A) (80A) (160A) | (160A) (160A)
a2 a4 a8 al2 a22 a30 a40
Motor ais Axis 15000is | /5000is 14000is 14000is 14000is | 74000is | ra000is
(20A) (20A) (80A) (80A) (160A) | (160A) | (160A)
po2 | pos | poa | pos | s 2 4 58 p12 p2
pis 15000is | 75000is | /5000is | 75000is | /5000is | r4000is | ra000is 13000is 13000is 12000
(4A) (4A) (20A) (20A) (208) (20A) (20A) (20A) (40A) (40A)
SVMI1201 B S S S o S S
svm1[svwio7 - S S S S
SVM1801 - S S S
SVMI1607 | - S S S S
SVM1360i | -
SVM13601 32 | -
sw244i | L] O S
svM2 M| o 0
SWM220201 | L S S S o S S
] o 0 o 0 S 0
SVM220/807 | L o o o 0 o o
] o S S S
SVM240/807 | L 0 o o o
] 0 o o o
SVM240807 | L 0 o o o
] S o o
SVM2.80807 | L o 0 0
] o 0 0
SVMZ-801607 | L o 0 0
W S S S
SVM2-1601607 | L 0 0 S
] 0 0 0
swadai | L] O S
SvM3 M| o 0
N| © 0
SVM3 20720207 | L S S S S S S
] o 0 o 0 S 0
N o o o 0 o o
SVM3 20720407 | L o o o 0 o o
] o o o 0 o o
N o S S S
50 50 700 | 20 ]| 300 | 500
aso | @0 | 2100 | 200 | a300 | 500
Motor ais Axs| 13000 | 52008 [ r2so0is | r2s00is | r2000is | r2000is
@) | oo | ceeon) [ eeon) | asomea)| seonxa)
SM1|__swmigeo: | - | o o S S
SVM13601 32 | - S o
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4.1.2  400-V Input Series

2 3 4 8 12 2 30 40 50 50 100 200 300 500 1000
a4 a8 at2 a2
Motor a(HV)i Axis /4000HVi | /3000HVi /3000HVi | /3000HVi
08) | (208 (40A) | (40n)
a2 a4 a8 al2 22 «30 @40 50 /aogos:w @100 | @200 | @300 | 500 | 1000
a(HV)is /5000HVis | /5000HVis /4000HVis| /4000HVis /4000 Vis| 14000 Vis| [4000HVis| 53000HVis| 1 ®| 12500HVis | 22500HVis | 72000HVis | 12000HVis | 2000HVis|
(10A) | (108) (40A) | (40A) om) [ @on) | (som) | (18om) | oo | (180 [ (180m) | (360m) [ (360A) |(360Ax2)
SVMA-10HV § 5 0 0
svMi[_SVMI-20AV i 5 0 0
SVMA-40HV § 5 0 5 0
SVMA1-80HV i 5 0 5} 5
SVMA-180RVi | - 0 0 0 5
SVM1-360HVi | - 0 5

SVM1-360HV I x 2

SVM2-80/80HV i

SVM2-10/10HV i L [e} [¢]
SvVm2 M o o
SVM2-20/20HV i L e} [¢}
M O [¢)
SVM2-20/40HV i L o} (¢}
M [¢] [e} [¢)
SVM2-40/40HV i L [¢] o} (¢}
M [¢] [¢} [¢]
SVM2-40/80HV i L [¢] O O
M
L
M

o|ojo
o|ojo
o|olo

-73 -



4. HOW TO SELECT THE MODULE

B-65282EN/05

4.2 HOW TO SELECT THE SPINDLE AMPLIFIER MODULE

(SPM)

First, select a spindle motor, based on the machine specification.
Then, select an appropriate spindle amplifier module for the selected

spindle motor.

Spindle amplifier modules 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
a spindle amplifier module accordingly.

Table 4.2(a) Specification

No Ordering number Input voltage Remarks
1 A06B-6111-Hxxx#H550 200V TYPE A
2 A06B-6112-Hxxx#H550 200V TYPEB
3 A06B-6116-Hxxx#H560 200V
4 A06B-6121-Hxxx#H550 400V TYPE A
5 A06B-6122-Hxxx#H550 400V TYPEB

Table 4.2(b) Specification

200-V input series

400-V input series

Spindle amplifier for oCi
(200-V input)

SPM-2.2i SPM-5.5HVi SPMC-2.2i
SPM-5.5i SPM-11HVi SPMC-5.5i
SPM-11i SPM-15HVi SPMC-11i
SPM-15i SPM-30HVi SPMC-15i
SPM-22i SPM-45HVi SPMC-22i
SPM-26i SPM-75HVi

SPM-30i SPM-100HVi

SPM-45i

SPM-55i
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4.2.1 200-V Input Series

oo et | 085 | 1.4 15 22 37 55 75 9 1 15 185 2 30 | 37 | 45
i 205 | ol | alb 02 a3 o6 | o8 12 o5 | al8 022 030 | 040 | a50
/10000:/100003(/10000; /10000i /10000i /10000 /8000 17000i /70004 | 17000i 170004 /6000 | /6000 | /4500i
ol al.b ] ol b o8 al2 al5 | a18 022
5 /150004 |/15000i /15000i /12000 /120004 |/10000i /10000i /10000i{/10000; /10000
2 a2/ 15/ | o8/ 022/ | 30/ 040/ | 050/ | 060/
d 6000i, 6000i » | 6000i » 6000i | 6000i 5 6000i | 6000i » | 4500 -
al2/ 15/ | o8/ 022/
8000i, 8000i » | 8000i » 8000i»
SPM22i | O 5]
SPM-5.51 [5) <) <)
SPM-11i [5) [ [
SPM-15i [5) [5) [5) o
S [SPM22i o o [ oo
ML_SPM-26i o | o
SPM-30i <)
SPM45i 0 [ o
SPM-55i <)

4.2.2  400-V Input Series

continuous rated

output 0.55 1.1 1.5 2.2 3.7 55 7.5 11 15 18.5 22 30 37 60 100
0.5 al a1.5 a2 ad [+15} a8 al15 a22 a30 a40 | a60 | a100
5 i /10000 |/10000 (/10000 |/10000 |/10000 /10000 |/8000 /7000 /7000 |/6000 /6000 |/4500 (/4000
s HVi | HVi HVi | HVi | HVi | HVi HVi HVi HVi HVi HVi HVi HVi
oP15/ [ aP22/ aP40/ [ aP50/ aP60/
Aip 6000 | 6000 6000 | 6000 4500
HVip | HVip HVip | HVip HVip
SPM-5.5HVi| O o [e] o] o]
S| SPM-11HVi 0 o
SPM-15HVi o
SPM-30HVi 0] o 0O 0O 0O
M SPM-45HVi 0O o]
SPM-75HVi o] [e]
SPM-100HVi
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4.3 HOW TO SELECT THE POWER SUPPLY MODULE (PSM)

Calculate the required output rating, maximum output, and peak
output capabilities required of a power supply module (PSM)
according to the following calculation method, and select the PSM
that meets these requirements.

Table 4.2(a) 200-V input

tomn Model | bsM.5.5i | PSM-11i | PSM-15i | PSM-26i | PSM-30i | PSM-37i | PSM-55i
Rated output 5.5kW 11kW 15kW 26kW 30kW 37kW 55kW
capability
Maximum output 11kW 20kW | 28KW | 40kW | 53kKW | T7OKW | 104kW
capability
Peak output 20kW 34kW 46kW B66KW 77KW 96kW | 174kW
capability
Table 4.2(a) 400-V input
Model PSM- PSM- PSM- PSM- PSM- PSM-
Item 11HVi 18HVi 30HVi 45HVi 75HVi 100HVi
Rated output 11kW 18KW 30kW 45KW 75KW 100kW
capability
MaX|mum.(?utput 20kW 35kW 60kW 85kW 120kW 150kW
capability
Peak output 34KW 58kW 87kW 124kW 175kW 200kW
capability
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4.3.1 How to Obtain the Power Supply Module Rated Output

Capability

Select a power supply module 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 power supply module
> ¥ Continuous rated output of spindle motor x 1.15
+X Continuous rated output of servo motor x 0.6

When only spindle amplifier module is to be connected to a power
supply module, select the power supply module so that the 30-minute
rated output of the spindle motor does not exceed the rated output
capacity of the power supply module.

Rated output capacity of a power supply module > 30-minute rated output of
a spindle motor

Table 4.3 lists the rated output capacities of the power supply
modules. Tables 4.5.1(a) to (c) 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.

4.3.2 How to Obtain the Power Supply Module Maximum Output

Capability

Select the power supply module 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 power supply module
> ¥ 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 4.3 lists the maximum output capacities of the power supply
modules. Tables 4.5.1(a) to (c) 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 Power Supply Module Peak Maximum
Output Capability

Select the power supply module whose peak 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.

Power supply module peak maximum output capability
> ¥ spindle motor maximum acceleration outputs
+ Xservo motor maximum acceleration outputs
(on simultaneously accelerated axes)

Table 4.3 lists the peak output capacities of the power supply modules.
Tables 4.5.1(a) to (c) 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.

4.3.4 Number of Connected Servo Amplifier Modules and Spindle
Amplifier Modules

Multiple servo amplifier modules and spindle amplifier modules can
be connected to a single power supply module, 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

SPM SVM
SPMC SVM1 SVM2 svM3
6
2 4
3
/\ CAUTION

1 When different types of servo amplifier modules are
connected, the following condition must be
satisfied:

6 > Number of SVM1s x 1 + Number of VM2s x 1.5
6 > Number of SVM1s x 1 + Number of SVM3s x 2
The maximum number of servo amplifier modules
that can be connected is the same when a spindle
amplifier module is not used.

2 No SVM3 is available in the 400-V input series.
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4.3.5 Notes on aHVi Series PSM Selection

When the aHVi series is used, a restriction is imposed on the
combination with an SPM.

(1) For SPM-30HV1i, select PSM-30HVi or a higher model.

(2) For SPM-45HV1i, select PSM-45HVi or a higher model.

(3) For SPM-75HVi and SPM-100HVi, select PSM-75HVi or a
higher model.
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4.4

HOW TO SELECT THE POWER SUPPLY MODULE (PSMR)

Select a power supply module that satisfies the rated output capacity
and maximum output capacity, calculated as follows :

Table 4.4 200-V input

tom Model PSMR-3i PSMR-5.5i
Rated output capability 3kW 7.5kW
Maximum output capability 12kW 20kW
NOTE
No specification is defined for the peak output
capability of the PSMRs.
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4. HOW TO SELECT THE MODULE

4.4.1 How to Obtain the Power Supply Module Rated Output

Capability

Select a power supply module 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 power supply module
> ¥ Continuous rated output of spindle motor x 1.15
+X Continuous rated output of servo motor x 0.6

When only spindle amplifier module is to be connected to a power
supply module, select the power supply module so that the 30-minute
rated output of the spindle motor does not exceed the rated output
capacity of the power supply module.

Rated output capacity of a power supply module > 30-minute rated output of
a spindle motor

Table 4.3 lists the rated output capacities of the power supply
modules. Tables 4.5.1(a) to (c) 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.

4.4.2 How to Obtain the Power Supply Module Maximum Output

Capability

Select the power supply module 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 power supply module
> ¥ 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 power supply
modules. Tables 4.5.1(a) to (c) 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 Servo Amplifier Modules and Spindle
Amplifier Modules

Multiple servo amplifier modules and spindle amplifier modules can
be connected to a single power supply module, 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 modules that can be connected

SPM SVM1 Ss\\III\TZ SVM3
4
0 1 2
2 1
1 1
2
1 1 1
1
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4.4.4  Selecting a Regenerative Discharge Unit

In the power supply module (PSMR), 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
Select a regenerative discharge unit having a capacity greater than or
equal to the total rotation energy of all the servo motors and the
spindle motor.

How to calculate the rotation energy is described in below.

| Capacity of regenerative discharge unit >X 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
(a) SIunit system

1 -2
w= ;x(5.48><10"3 A(Jm+JL)-Vm* =523%10  -ta-Vm-TL)[W]

F: 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=;><(5.37><10'4 A(Jm+JL)-Vm* =5.13x107 -ta-Vm-TL) [W]

F: Rapid traverse acceleration/deceleration cycle [s/number of
times]
About once every five seconds unless otherwise specified

Jm : Rotor inertia of motor [kg-cm- 7]

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 torque 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(%)

(a)

(b)

SI unit system
D
w=1.047x10" - Th-Vmx— [W]
100

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— [W]
100

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

(a)

(b)

SI unit system
w=5.48x10" -(Jm+JL)-N* xﬁ[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=537x10"7-(Jm+JL)-N* XD%[W]
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

R i Capacity
_egenera M? Wind speed Remarks
discharge unit
Om/sec | 2m/sec | 4misec
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 : 16Q
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 a power
supply module; 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 16Q
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 PSMR
when the spindle is decelerated.

-85 -



4. HOW TO SELECT THE MODULE B-65282EN/05

4.5 LIST OF MOTOR OUTPUT CAPACITIES FOR POWER
SUPPLY SELECTION
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4. HOW TO SELECT THE MODULE

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 a power supply module of the ois/oi series servo

amplifier. See FANUC

AC SERVO

DESCRIPTIONS (B-65262EN) for details.

MOTOR ois/oi

(1) Servo motor aus/ou series (200-V input series)

Table 4.5.1(a)

Motor model Continuous rated Maximum ou.tput at
output acceleration
o1/5000i 0.50kW 2.0kW
0.2/5000i 0.75kW 2.9kW
04/4000i 1.4kW 4.5kW
08/3000i 1.6kW 5.7kW
012/3000i 3.0kW 7.6kW
022/3000; 4.0kwW 9.6kW
030/3000i 7.0kW 21kW
040/3000i 6.0kW 18kW
040/3000: with fan 9.0kW 18kW
02/5000is 0.75kW 2.8kW
04/5000is 1.0kW 3.1kW
08/4000is 2.5kW 8.0kW
o12/4000is 2.7kW 12kW
022/4000is 4.5kW 17kW
030/4000is 5.5kW 22kW
040/4000is 5.5kW 24kW
050/3000is 5kW 39kW
050/3000is with fan 14kW 39kW
0100/2500is 11kW 38kW
0200/2500is 20kW 48kW
0300/2000is 37kW 96kW
0500/2000is 50kW 104kW
NOTE

There is a possibility to change the data because of
under evaluation.
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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
0.2/5000is 0.05kW 0.24kW
0.3/5000is 0.1kwW 0.4kW
0.4/5000is 0.13kW 0.5kW
0.5/5000is 0.2kwW 1.1kW
31/5000is 0.4kw 1.7kW
2/4000is 0.5kW 2.3kW
4/4000is 0.75kW 2.5kW
8/3000is 1.2kW 2.8kW
12/3000is 1.8kW 5.4kW
22/2000is 2.5kW 5.2kW

NOTE
There is a possibility to change the data because of
under evaluation.

(3) Servo motor o HV)is/o(HV)i series (400-V input series)
Table 4.5.1(c)

Motor model Continuous rated Maximum ou.tput at
output acceleration

04/4000HVi 1.4kW 4.5kW
08/3000HVi 1.6kW 5.7kW
o12/3000HVi 3.0kW 7.5kW
022/3000HVi 4.0kW 9.6kW
02/5000HVis 0.75kW 2.8kW
04/5000HVis 1.0kW 3.1kW
08/4000HVis 2.3kW 8.0kW
o12/4000HVis 2.5kW 12kwW
022/4000HVis 4.5kW 20kW
0.30/4000HVis 5.5kW 22kW
040/4000HVis 5.5kW 24kW
050/3000HVis 5kW 39kW
050/3000HVis with fan 14kW 39kW
0100/2500HVis 11kW 38kW
0200/2500HVis 20kW 48kwW
0300/2500HVis 37kW 96kW
0500/2000HVis 50kW 104kW
0.1000/2000HVis 100kW 189kW

NOTE
There is a possibility to change the data because of
under evaluation.
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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 a power supply module of the ou series servo
amplifier. See FANUC AC SPINDLE MOTOR ou series
DESCRIPTIONS (B-65272EN) for details.

(1) Spindle motor ou series (200-V input series)

Table 4.5.2(a)
. Maximum
Motor Continuous 30-minute rated output output at
model rated output .
acceleration
00.5/10000i 0.55kW 1.1kW (15-minute rated) 1.32kW
o1/10000: 1.5kW 2.2kW (15-minute rated) 2.64kW
o1/150001 1.5kW 2.2kW (15-minute rated) 5.6kW
o1.5/10000i 1.1kW 3.7kW (10-minute rated) 4.44kW
o1.5/15000i 1.5kW 2.2kW (15-minute rated) 13kW
02/10000; 2.2kW 3.7kW (15-minute rated) 4.44kW
02/150001 2.2kW 3.7kW (15-minute rated) 20kW
3/10000; 3.7kW 5.5kW 6.6kW
3/120001 3.7kW 5.5kW 13kW
06/10000:
6/12000i 5.5kW 7.5kwW 9kwW
«8/8000i
8/10000i 7.5kW 11kW 13.2kW
o12/7000:
012/10000i 11kW 15kW 18kW
o15/7000:
015/10000i 15kW 18.5kW 22.2kW
o18/7000:
018/10000i 18.5kW 22kW 26.4kW
022/7000i
022/10000i 22kW 26kW 31.2kW
30/6000: 30kW 37kwW 44 4kW
040/60001 37kW 45kW 54kW
050/60001 45kW 55kwW 66kW
o12/6000ip
12/8000ie 5.5kW 7.5kwW 12.3kW
o15/6000ip
o15/8000ie 7.5kW 9kW 13.5kW
o18/6000ip
18/8000ir 9kwW 11kW 15.1kW
022/6000ip
422/8000ir 11kW 15kW 20kW
o30/6000ip 15kW 18.5kW 25kW
040/6000ip 18.5kW 22kW 29kW
050/6000ip 22kW 30kwW 35.4kW
060/4500ip 22kW 30kW 36kW
NOTE
There is a possibility to change the data because of
under evaluation.
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(2) Spindle motor o HV)i series (400-V input series)

Table 4.5.2(b)
Continuous Maximum
Motor model 30-minute rated output output at
rated output .
acceleration
0.5/10000HV;i 0.55kW 1.1kW(15-minute rated) 1.32kW
0:1/10000HVi 1.5kW 2.2kW(15-minute rated) 2.64kW
o1.5/10000HVi 1.1kW 3.7kW(10-minute rated) 4.44kW
0:2/10000HV;i 2.2kW 3.7kW(15-minute rated) 4.44kW
o3/10000HVi 3.7kW 5.5kW 6.6kW
06/10000HVi 5.5kW 7.5kW 9%kwW
a8/8000HVi 7.5kW 11kW 13.2kW
o12/7000HVi 11kW 15kW 18kW
o15/7000HVi 15kW 18.5kW 22.2kW
022/7000HVi 22kW 26kW 31.2kW
o30/6000HVi 30kW 37kW 44.4kW
040/6000HVi 37kW 45kwW 54kW
060/4500HVi 60kW 75kW 90kW
0100/4000HVi 100kW - 117kW
015/6000HVip 7.5kW 9kwW 13.5kW
022/6000HVipP 11kW 15kW 20kW
040/6000HVip 18.5kW 22kW 29kW
o50/6000HVipP 22kW 30kW 35.4kW
060/4500HVip 22kW 30kW 36kW
(3) Spindle motor aCi series (200-V input series)
Table 4.5.2(c)
Continuous Maximum
Motor model 30-minute rated output output at
rated output .
acceleration
0o C1/6000: 1.5kW 2.2kW(15-minute rated) 2.64kW
0C2/6000: 2.2kW 3.7kW(15-minute rated) 4.44kW
aC3/6000i 3.7kW 5.5kW 6.6kW
oC6/60007 5.5kW 7.5kW 9kwW
oC8/60001 7.5kW 11kW 13.2kW
aC12/6000i 11kW 15kW 18kW
oC15/6000i 15kW 18.5kW 22.2kW
NOTE
There is a possibility to change the data because of
under evaluation.
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5.1 LEAKAGE CURRENT

The servo amplifier o 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 the 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.

(a) Selection criterion per amplifier
Model : SVM and SPM
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 SMV1x1, SVM3x1 (three motors),
and SPMx1
2 mAX3 (for the amplifiers) + 1 mAXS5 (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

The following ground systems are provided for the CNC machine
tool:
(a) Signal ground system (SG)

(b)

(©)

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

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, cases of the units, panels, and shields for the
interface cables between the units are connected.

System ground system
The system ground system is used to connect the frame ground
systems connected between devices or units with the ground.

----- Signal ground system
Frame ground sysytem

System ground system
Power Servo CNC
magnetic$ jamplifier | pontrol
L -pnif Operator's Machine
.- e- R, > - - panel tool
oy etHe el
' ] ' ' | r
- - . L '. - - I.
Power -~
magnetics
cabinet

Distribution board

1

[Notes on connecting the ground systems]

Connect the signal ground (0V) with the frame ground (FG) at
only one place in the power supply module.

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.
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(1) Grounding of each module

Achieve separation between the frame ground (FG) of the power

system and that of the signal system. Otherwise, noise may

propagate from the power system to the signal system, possibly
causing the unit to malfunction.

(a) Power supply module
Connect the ground terminal of connector CX1A to the
frame ground. This acts as the signal ground. Connect the
ground terminal of the metal frame to the frame ground.

(b) Servo amplifier module and spindle amplifier module
Connect the ground cable of the motor power cable to a
ground terminal of the terminal block of the module.
Connect the other ground terminal of the terminal block to
the frame ground. Connect the ground terminal of the metal
frame to the frame ground.

(c) Regenerative discharge unit and DBM
Connect the ground terminal of the metal frame to the
frame ground.

Grounding terminal

PSM SPM SVM

CX1A|

Not used

L1L2L3 \l/ UVW@ UVW@

(o[ojo[e o] |[o]e[eo[e || |[o[o[e]e |
[ J ®
\\\ ™~
\\\\\
3¢ input T
ower suppl
P PPy Metal frame
of Module
[ o o | [ @ ® [] o |
1
Frame ground Frame ground i
(FG of the signal (FG of the power i Note 2
system) system) i
? i
]

Spindle Servo
motor motor

System ground

NOTE

1 Securing the ground terminal and a cable together is not permitted.

2 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

5.3.1  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
B |velocity feedback

Cable for Positioncoder

Other cable related to sensor

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

A

Separate binding or
electromagnetic shielding is
necessary for group A cables. All
cables must be shielded.

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
= } i/ ! group B
: Duct To

1
W operator's
. e — panel,
z — motor, etc.

AN
Cable of group A / Section

Group A ‘|&) Group B
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5.3.2 cCable Clamp and Shield Processing

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.

Strip part of the cable jacket to expose the shield sheath, as
shown in the figure below. Secure that part of the cable to the
ground plate by using a clamp. At this time, the ground plate
must be in contact with the surface of the shield so that the
contact area becomes wide.

Connect each shield cable to the ground plate installed near the
cabinet inlet by using a ground clamp. This prevents noise
generated in the panel from being emitted to external devices.

Connect the cable clamp of the signal cables of SVM connected
to common PSM 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

N

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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12mm

Ground
8mm plate
\ 20mm
Fig.5.3.2(d) Ground plate holes
Max. 55mm
/ " 4
- 28mm
\ L Y
6mm Y
—
17mm

>?7/////////////A

A

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

Cable length

Use of shield cables

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.

e  Satisfying the requirements of the EMC Directives
To satisfy the requirements of the EMC Directives enforced in
Europe, it is recommended that a shield cable be used as a power
cable and a double-shield cable be used as a signal cable. If it is
difficult to use a shield cable, it is recommended that a conduit
having an electromagnetic shielding effect be used.

e  Protection against noise
Noise generated from the shiclded 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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5.4

MODULE INSTALLATION

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

(1) When an SPM-30HVi, SPM-45HVi, SPM-75HVi, or SPM-
100H Vi is used
Install the PSM and SPM close to each other.

PSM

(Ot
o=

g
g

SPM

—0
—0

SVM

(2) When an SVM-360HVi is used
Install the PSM and SVM-360HVi close to each other.

o=
o=

PSM

g
g

SVM

—0
—0

SPM

(3) When an SPM-45; or SPM-55i is used
Install the PSM and SPM close to each other.

o=
o=

PSM

g
g

SPM

—0
—0

SVM
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6

HEAT DISSIPATION
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6.1 200-V INPUT SERIES

The amount of heat dissipation by each module of the servo amplifier
ou series is described below.

6.1.1 Power Supply Module

Table 6.1.1(a) PSMi
Rated Total amount | Residual amount
Name Ordering number of heat of heat in the
output N .
dissipation cabinet
PSM-5.5/ | A06B-6110-H006 | 5.5kW 100W 53w
PSM-11i | A06B-6110-H011 | 11kW 158W 53w
PSM-15i | A06B-6110-H015 | 15kW 333W 61W
PSM-26i | A06B-6110-H026 | 26kW 597W 75W
PSM-30i | A06B-6110-H030 | 30kW 681W 79W
PSM-37i | A06B-6110-H037 | 37kW 706W 81W
. 45kW 921W 91w
PSM-55i | A06B-6110-H055 55KW 1115W 101W

Table 6.1.1(b) AC reactor for PSMi

Name Ordering number |Rated output Total a_mc_)unt_ of heat
dissipation
For PSM-5.5i 5.5kW 16W
For PsM-17| "81L-0001-0155 11kW 38W
For PSM-15i A81L-0001-0156 15kW 50W
For PSM-26i A81L-0001-0157 26kW 70W
For PSM-30i A81L-0001-0158 30kW 65W
For PSM-37i A81L-0001-0159 37kW 55w
For PSM-55i A81L-0001-0160 55kW 79W

Table 6.1.1(c) PSMRi

Rated Total amount | Residual amount
Name Ordering number of heat of heat in the
output N .
dissipation cabinet
PSMR-3i | A06B-6115-H006 3kW 60W 60W
5.5kW 105W 55w
PSMR-5.5i - -
1| A0O6B-6115-H011 7 BKW 130W 60W

Table 6.1.1(d) AC line filter for PSMRi

Name Ordering number |Rated output Total a_mc_)unt_ of heat
dissipation
2.0kW 10W
For PSMR-3i - -
i | A81L-0001-0083#3C 3 OkW 15W
5.5kW 40W
For PSMR-5.5i - -
1| A81L-0001-0101#C 7 BKW 50W
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6.1.2  Servo Amplifier Module

The amount of heat dissipation by the SVM depends on the SVM
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. The amount of heat dissipation indicated below assumes

the use of HRV2.

(1) Total amount of heat dissipation

The total amount of heat dissipation by the SVM is calculated

according to the following expression:

Total amount of heat dissipation
—a+Ka1 x bl +Ka2 x b2 + Ka3 x b3

a : Amount of heat dissipation determined by the SVM
model [W]

Kal : Coefficient determined by the SVM [W/Arms]

bl : Current flowing through the servo motor [Arms]

Ka2 : Coefficient determined by the SVM [W/Arms]

b2 : Current flowing through the servo motor [Arms]

Ka3 : Coefficient determined by the SVM [W/Arms]

b3 : Current flowing through the servo motor [Arms]

SVM 1-axis (Total amount of heat dissipation)

Name Specification [VaV] [WIPI‘(rms]
SVM1-20i H103 13 Ka1: 5.0
SVM1-40i H104 13 Ka1: 4.6
SVM1-80i H105 13 Ka1: 4.3
SVM1-160i H106 17 Ka1: 4.7
SVM1-360i H109 25 Ka1: 4.9
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SVM 2-axis (Total amount of heat dissipation)

Name Specification [:V] Axis [W/At(rms]
L Kat: 5.

SVM2-4/4i H201 17 M K:Z: 5_8
L Kat: 5.

SVM2-20/20i H205 17 M K:Z: 5_8
L Kat: 5.

SVM2-20/40i H206 17 M K:Z: 4_2

L Ka1: 4.6

SVM2-40/40i H207 19 M K:Z: 46

L Ka1: 4.6

SVM2-40/80i H208 19 M K:Z: 43
L Kat: 4.

SVM2-80/80i H209 19 M K:Z: 4_2
L Kat: 4.

SVM2-80/160i H210 19 M K:Z: 4_?

L Ka1l: 4.7

SVM2-160/1604 H211 19 M K:Z: 4.7

SVM 3-axis (Total amount of heat dissipation)

Name Specification [VaV] Axis [WIPI‘(rms]

L Ka1:5.0

SVM3-4/4/4i H301 21 M Ka2: 5.0
N Ka3: 5.0

L Ka1:5.0

SVM3-20/20/20i H303 21 M Ka2: 5.0
N Ka3: 5.0

L Ka1:5.0

SVM3-20/20/40i H304 21 M Ka2: 5.0
N Ka3: 4.6
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(2) Residual amount of heat in the cabinet
By placing the heat sink section of the SVM 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 xbl +Kb2 x b2 + Kb3 x b3

a : Amount of heat dissipation determined by the SVM
model [W]
Kbl : Coefficient determined by the SVM [W/Arms]
bl : Current flowing through the servo motor [Arms]
Kb2 : Coefficient determined by the SVM [W/Arms]
b2 : Current flowing through the servo motor [Arms]
Kb3 : Coefficient determined by the SVM [W/Arms]
b3 : Current flowing through the servo motor [Arms]
SVM 1-axis
e a K
Name Specification W] [W/Arms]
SVM1-201 H103 13 Kb1:5.0
SVM1-401 H104 13 Kb1:0.92
SVM1-801 H105 13 Kb1: 0.86
SVM1-160i H106 13 Kb1: 0.47
SVM1-360i H109 18 Kb1:0.25
SVM 2-axis
Name Specification a Axis K
P W] [W/Arms]
L Kb1:5.0
SVM2-4/4i
' H201 AR Kb2: 5.0
L Kb1:5.0
SVM2-20/20i
' H205 AR Kb2: 5.0
L Kb1:1.0
SVM2-20/40i
' H206 AR Kb2: 0.92
L Kb1: 0.46
SVM2-40/40i
' H207 AR Kb2: 0.46
L Kb1: 0.46
SVM2-40/80i
' H208 AR Kb2: 0.43
L Kb1: 0.43
SVM2-80/80i
' H209 AR Kb2: 0.43
L Kb1: 0.43
SVM2-80/160i
' H210 AR Kb2: 0.47
L Kb1: 0.47
SVM2-160/160i
' H211 7 Twm Kb2: 0.47
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SVM 3-axis

Name Specification a Axis K
[W] [W/Arms]
L Kb1: 5.0
SVM3-4/4/4i H301 21 M Kb2: 5.0
N Kb3: 5.0
L Kb1: 5.0
SVM3-20/20/20i H303 21 M Kb2: 5.0
N Kb3: 5.0
L Kb1: 5.0
SVM3-20/20/40i H304 19 M Kb2: 5.0
N Kb3: 0.92
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6.1.3

Spindle Amplifier Module

Table 6.1.3(a) SPM

Total
Rated [amount of Residual
Name Ordering number output heat amount of heat
(Note 1) |dissipatio | in the cabinet
n
SPM-2.2i |A06B-6111-H002#H550 |[1.5kW 75W 37W
2.2kW 112W 36W
SPM-5.5i - -
i |A06B-6111-H006#H550 3.7kW 120W 36W
5.5kW 171W 41W
SPM-11i - -

1 |A06B-6111-HO011#H550 7 BKW 218W 16W

SPM-15i [A06B-6111-HO15#H550 [11kW 273W 45W
15kW 435W 53W
SPM-22i - -

1 |A06B-6111-H022#H550 18 5KW 515W 57W
SPM-26i [A06B-6111-H026#H550 [22kW 684W 62W
SPM-30i [A06B-6111-H030#H550 [26kW 739W 65W

30kW 911W 75W
SPM-45i - -

1 |A06B-6111-H045#H550 37KW 1123W B5W

SPM-55i |A06B-6111-H055#H550 [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 HRV2.
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6.2 400-V INPUT SERIES

The amount of heat dissipation by each module of the servo amplifier
o(HV)i series is described below.

6.2.1 Power Suplly Module

Table 6.2.1(a) PSM(HV)i

. Total amount Residual
Ordering Rated
Name number output _of_hea_t a_mount of _heat
dissipation | in the cabinet

PSM-11HVi [A06B-6120-H011[ 11kW 136W 51W
PSM-18HVi [A06B-6120-H018| 18kW 274W 57TW
PSM-30HVi [A06B-6120-H030| 30kW 380W 64W
30kw 394W 64W
PSM-45HVi [A06B-6120-H045| 37kW 475W 68W
45kW 567W 75W
. 60kW 600W 75W
PSM-75HVi |A06B-6120-H075 75KW 738W 82W

PSM-100HVi [A06B-6120-H100| 100kW 1380W 110W

Table 6.2.1(b) AC reactor for PSM(HV)i

Name Ordering number |Rated output Total e-xmc_)unt_ of heat
dissipation
For PSM-11HVi 11kW 38W
For PSM-18HV; | /01--0001-0163 18kW 70W
For PSM-30HVi 30kW 60W
For PSM-45HY; | /01L-0001-0164 45kW 100W
For PSM-75HVi 75kW 120W
For PSM-100Hv;| /81--0001-0165 100kW 180W
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6.2.2  Servo Amplifier Module

The amount of heat dissipation by the SVM depends on the SVM
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. The amount of heat dissipation indicated below assumes
the use of HRV2.

(1) Total amount of heat dissipation
The total amount of heat dissipation by the SVM 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 SVM
model [W]
Kal : Coefficient determined by the SVM [W/Arms]
bl : Current flowing through the servo motor [Arms]
Ka2 : Coefficient determined by the SVM [W/Arms]
b2 Current flowing through the servo motor [Arms]
SVM 1-axis (Total amount of heat dissipation)
g a K
Name Specification W] [W/Arms]
SVM1-10HVi H102 13 Ka1: 8.2
SVM1-20HVi H103 13 Ka1: 8.8
SVM1-40HVi H104 13 Ka1: 8.8
SVM1-80HVi H105 17 Ka1:9.0
SVM1-180HVi H106 25 Ka1: 8.8
SVM1-360HVi H109 34 Ka1:7.8
SVM 2axis (Total amount of heat dissipation)
e a . K
Name Specification W] Axis [W/Arms]
L Ka1: 8.2
SVM2-10/10HVi
' H202 Y Ka2: 8.2
L Ka1: 8.8
SVM2-20/20HVi
' H205 Y Ka2: 8.8
L Ka1: 8.8
VM2-20/40HVi
S /40HV1i H206 17 M Ka2 8.8
L Ka1: 8.8
VM2-40/40HVi
S /40HV1i H207 17 M Ka2 8.8
L Ka1: 8.8
SVM2-40/80HVi
' H208 Y Ka2: 9.0
L Ka1:9.0
SVM2-80/80HVi
' H209 Y Ka2: 9.0
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(2) Residual amount of heat in the cabinet

By placing the heat sink section of the SVM 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 xbl + Kb2 x b2

a : Amount of heat dissipation determined by the SVM
model [W]

Kbl : Coefficient determined by the SVM [W/Arms]

bl : Current flowing through the servo motor [Arms]

Kb2 : Coefficient determined by the SVM [W/Arms]

b2 : Current flowing through the servo motor [Arms]

SVM 1-axis (Residual amount of heat in the cabinet)

L a K
Name Specification W] [W/Arms]
SVM1-10HVi H102 13 Kb1: 8.2
SVM1-20HVi H103 13 Kb1: 1.76
SVM1-40HVi H104 13 Kb1: 1.76
SVM1-80HVi H105 13 Kb1: 0.90
SVM1-180HVi H106 18 Kb1: 0.44
SVM1-360HVi H109 20 Kb1: 0.39
SVM 2-axis
Name Specification a Axis K
P W] [W/Arms]
L Kb1: 8.2
SVM2-10/10HVi
! H202 Y Kb2: 8.2
L Kb1: 1.76
SVM2-20/20HVi
! H205 Y Kb2: 1.76
L Kb1: 0.88
SVM2-20/40HVi
! H206 Y Kb2: 0.88
L Kb1: 0.88
SVM2-40/40HVi
! H207 Y Kb2: 0.88
L Kb1: 0.88
SVM2-40/80HVi
! H208 Y Kb2: 0.90
L Kb1: 0.90
SVM2-80/80HVi
! H209 Y Kb2: 0.90
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6.2.3 Spindle Amplifier Module

Table 6.2.3 SPM

Rated |Total amount ar\:jlllil:a(:f
Name Ordering number output of heat .
(Note 1) | dissipation heat in the
P cabinet
0.55kW 26W 18W
1.5kW 44W 22w
SPM-5.5HVi -6121-

i |A06B-6121-H006#H550 — = oW 22V
3.7kW 87W 29W
5.5kW 122W 37W

SPM-11HVi -6121-

i |A06B-6121-HO11#H550 == 156V 390

SPM-15HVi  |A06B-6121-HO15#H550 | 11kW 189W 40W
15kW 247W 41W
SPM-30HVi -6121-

i |A06B-6121-H030#H550 — 349N 25

30kW 482W 52w
SPM-45HVi -6121-

i |A06B-6121-H045#H550 —— vy =y
SPM-75HVi |A06B-6121-HO75#H550 | 60kW 1264W 91W
SPM-100HVi |A06B-6121-H100#H550 | 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 HRV2.
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COOLING

The oi 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
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8.1
8.1.1

OUTLINE DRAWINGS

Outline Drawings of Modules, Panel Cut-out, and
Maintenance Area

(1) Power supply modules

Model Outline drawing Panel cut-out Maintenance area
PSM-5.5i Outline drawing 2 |Panel cut-out 2 |Maintenance area 1
PSM-11i Outline drawing 3 |Panel cut-out 3 |Maintenance area 2
) PSM-15i Outline drawing 3 |Panel cut-out 3 |Maintenance area 2
ZOE;Yi;ZpUt PSM—261: Outl?ne draw?ng 4  |Panel cut-out 4 Ma?ntenance area 3
PSM-30i Outline drawing 4  |Panel cut-out 4 |Maintenance area 3
PSM-37i Outline drawing 4  |Panel cut-out 4 |Maintenance area 3
regenz:)av’\[/i?)rn type PSM-55i . Outl?ne draw?ng 5 [Panel cut-out 5 Ma?ntenance area 4
PSM-11HVi Outline drawing 3 |Panel cut-out 3 |Maintenance area 2
PSM-18HVi Outline drawing 3 |Panel cut-out 3 |Maintenance area 2
400-V input|PSM-30HVi Outline drawing 4 [Panel cut-out 4 [Maintenance area 3
series |PSM-45HVi Outline drawing 4  |Panel cut-out 4 |Maintenance area 3
PSM-75HVi Outline drawing 5 |Panel cut-out 5 |Maintenance area 4
PSM-100HVi Outline drawing 5 |Panel cut-out 5 |Maintenance area 4
Resistance 200-V input|PSMR-3i Outline drawing 1 [Panel cut-out 1 |Maintenance area 1
regeneration type | series |PSMR-5.5i Outline drawing 2 |Panel cut-out 2 |Maintenance area 1
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(2) Servo amplifier modules

Model Outline drawing Panel cut-out Maintenance area
SVM1-20i Outline drawing 1 |Panel cut-out 1 |Maintenance area 1
SVM1-40i Outline drawing 2 |Panel cut-out 2 |Maintenance area 1
1 axis [SVM1-80i Outline drawing 2 |Panel cut-out 2 |Maintenance area 1
SVM1-160i Outline drawing 2 |Panel cut-out 2 |Maintenance area 1
SVM1-360i Outline drawing 4  |Panel cut-out 4 |Maintenance area 3
SVM2-4/4; Outline drawing 1 |Panel cut-out 1 |Maintenance area 1
SVM2-20/20i Outline drawing 1 |Panel cut-out 1 |Maintenance area 1
) ) SVM2-20/40i Outline drawing 2 |Panel cut-out 2 |Maintenance area 1
200-V input series X . : -
2 axes SVM2-40/40i Outline drawing 2 |Panel cut-out 2 |Maintenance area 1
SVM2-40/80i Outline drawing 2 |Panel cut-out 2 |Maintenance area 1
SVM2-80/80i Outline drawing 2 |Panel cut-out 2 |Maintenance area 1

SVM2-80/160: Outline drawing 3 |Panel cut-out 3 |Maintenance area 2
SVM2-160/160i  |Outline drawing 3  |Panel cut-out 3 |Maintenance area 2
SVM3-4/4/4i Outline drawing 1 |Panel cut-out 1 |Maintenance area 1
3 axes |SVMB3-20/20/20i |Outline drawing 1 Panel cut-out 1 |Maintenance area 1
SVM3-20/20/40i  |Outline drawing 2  |Panel cut-out 2 |Maintenance area 1

SVM1-10HVi Outline drawing 1 |Panel cut-out 1 |Maintenance area 1

SVM1-20HVi Outline drawing 2 |Panel cut-out 2 |Maintenance area 1

1 axis SVM1-40HVi Outline drawing 2 |Panel cut-out 2 |Maintenance area 1

SVM1-80HVi Outline drawing 2 |Panel cut-out 2 |Maintenance area 1

SVM1-180HVi Outline drawing 4  [Panel cut-out 4 [Maintenance area 3

) ) SVM1-360HVi Outline drawing 5  |Panel cut-out 5 |Maintenance area 4
400-Vinput series SVM2-10/10HVi  |Outline drawing 1 |Panel cut-out 1 |Maintenance area 1
SVM2-20/20HVi  |Outline drawing 2  |Panel cut-out 2 |Maintenance area 1

2 axes SVM2-20/40HVi  |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2

SVM2-40/40HVi  |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2
SVM2-40/80HVi  |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2
SVM2-80/80HVi  |Outline drawing 3 |Panel cut-out 3 |Maintenance area 2
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8.EXTERNAL DIMENSIONS AND MAINTENANCE AREA

(3) Spindle amplifier modules

Model

Outline drawing

Panel cut-out

Maintenance area

ol series

200-V input series

SPM-2.2i

Outline drawing 2

Panel cut-out 2

Maintenance area 1

SPM-5.5i

Outline drawing 2

Panel cut-out 2

Maintenance area 1

SPM-11i

Outline drawing 3

Panel cut-out 3

Maintenance area 2

SPM-15i

Outline drawing 3

Panel cut-out 3

Maintenance area 2

SPM-22i

Outline drawing 4

Panel cut-out 4

Maintenance area 3

SPM-26i

Outline drawing 4

Panel cut-out 4

Maintenance area 3

SPM-30i

Outline drawing 4

Panel cut-out 4

Maintenance area 3

SPM-45i

Outline drawing 5

Panel cut-out 5

Maintenance area 4

SPM-55i

Outline drawing 5

Panel cut-out 5

Maintenance area 4

400-V input series

SPM-5.5HVi

Outline drawing 2

Panel cut-out 2

Maintenance area 1

SPM-11HVi

Outline drawing 3

Panel cut-out 3

Maintenance area 2

SPM-15HVi

Outline drawing 3

Panel cut-out 3

Maintenance area 2

SPM-30HVi

Outline drawing 4

Panel cut-out 4

Maintenance area 3

SPM-45HVi

Outline drawing 4

Panel cut-out 4

Maintenance area 3

SPM-75HVi

Outline drawing 5

Panel cut-out 5

Maintenance area 4

SPM-100HVi

Outline drawing 5

Panel cut-out 5

Maintenance area 4

oCi
series

200-V input series

SPMC-2.2i

Outline drawing 2

Panel cut-out 2

Maintenance area 1

SPMC-5.5i

Outline drawing 2

Panel cut-out 2

Maintenance area 1

SPMC-11i

Outline drawing 3

Panel cut-out 3

Maintenance area 2

SPMC-15i

Outline drawing 3

Panel cut-out 3

Maintenance area 2

SPMC-22i

Outline drawing 4

Panel cut-out 4

Maintenance area 3
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(4) Module outline drawings

Outline Outline Outline Outline
drawing 1 drawing 2 drawing 3 drawing 4
_ 60mm-wide 60mm-wide 90mm-wide 150mm-wide
Without external fin With external fin With external fin With external fin
_F
380
Y .0 o
60 L ‘J 60 L L— 90 —J
A mam — —
T b= O= I =
= = =
= = =
= = =
72 = = =
== == = &=
== == = ==
== =3 = =
i == == ==

Outline
drawing 5

300mm-wide
With external fin

A A a

[—
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8.EXTERNAL DIMENSIONS AND MAINTENANCE AREA

B-65282EN/05

(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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See Section 8.2 for details.
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(6) Maintenance area drawings
An amplifier contains a fan motor for internal stirring. To allow air to
flow and make replacement of a fan unit easy, be sure to reserve the
shaded areas shown in the figure below.
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8.1.2 AC Reactor Unit

A L T T
Qg @
Max.B
H
¢ >
v | k| I I |/ |
D
P
A
F >
M-
4 2 o -
:,,ﬁx\_ﬁ_ ¢
0 O P
]
C|E G
o
o o e
} |
\ 4 B A &
/) o)
h 4 1 ||
o K
A B C D E F G H K M-
For PSM-5.5i, 11i 135 155 82 50 65 89 48 135 5 M5
For PSM-15; 135 155 108 42 95 84 66 135 7.2 M5
For PSM-26i
For PSM-30 135 155 165 55 145 84 66 135 7.2 M5
For PSM-37i 185 160 145 80 100 124 106 185 7.2 M8
For PSM-55i 185 170 165 80 100 124 125 185 7.2 M8

For PSM-11HVi, 18Hvi 135 155 165 55 145 84 66 135 7 M5

For PSM-30HVi, 45HVi 185 172 | 175 70 154 116 106 | 185 M8

~

For PSM-75HVi, 100HVi 248 | 200 | 238 105 | 216 155 151 248 7 M10
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8.1.3

AC Line Filter

B-65282EN/05

A81L-0001-0083#3C

A81L-0001-0101#C
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8.1.4 Power Transformer

For PSM-5.5i, PSMR-5.5i (at 5.5 kW output) (A06B-6052-J001)

iﬁ 310 41 ]

Terminal M4 @ < g

]
11X 111
|
E]III Illlﬁ

115 75

320

-

- % %ﬁ% \
250 150
340 Max.217

Outline Drawing of Power Transformer with no Cover

b

l — I
250 J
140 ss | 150 | 30

370 238

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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For PSM-11i, PSMR-5.5i (at 7.5KW output) (A06B-6044-J006)

135, 81|

- 370 i
@ /TerminaIMG @ - & &

° T !

11 )i | © —

T I X XX r

TR

LI | P 1 1

42

390

300 190
400 Max.270

1
___LﬁL_

Outline Drawing of Power Transformer with no Cover

1 370 1 91

) @ J

! I

i
'@; |

o 11| g,

300
400 190
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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For PSM-15i (A06B-6044-J007)

450 |

Terminal M6 @ P

y
Q
[f::~"li/;  § T E T

66

I T

460

435

%% _,11&,_ .af. 1

J

300 190

480 Max.300
:]APE
el

Outline Drawing of Power Transformer with no Cover

L2

| 97
<

- 6

E

350
476

-
-
{

300
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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For PSM-26i, 30i (A06B-6044-J010)

\ 540 ' 170 103 |

@% Terminal M8 é

ATTETIF T FAITTHRY XX
IEERNINERBENDEEEEE

52'
=

500

el

Outline Drawing of Power Transformer with no Cover

1 540 N 103
s

8 ey -

E

551

430

+ e SR
! —
T
300 H
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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For PSM-37i, 55i (at 45kW output) (A06B-6044-J015)

115 208

660 ) I

/MIO

’ |
e ==l L

545

710 Max.370

300 fh 200
|l4|
I

QOutline Drawing of Power Transformer with no Cover

660

@ Q

&

| 61
1

475
606

1
I I
+ + e j-.——_-_-.—:
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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For PSMR-3i (2KW output) (A80L-0024-0006), PSMR-3i (3KW output) (A80L-
0026-0003)

OM108-12P (M4)

[—Nﬂv
[xoeockon ]

o
el

l.ﬂ. |

VOe% D
heleda R

51

[l
HAEE
M4 x10
v
morenzaszans |89
VGMIDB—!ZP(MO \
Max. 250 Max.175
— E
+ 9:\
)'§ )
*
=
b & |
+ + + ‘é%%k’
50 150 50 l 125
280 m_ [ 150
|lO|
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

A06B-6089-H510

For the panel cut-out drawing, see Section 8.2 (g).

Ol

*

08¢

g

glcle

t

135 min i

X

AT NNy

.

Terminal block: M4 x 4
Weight: 0.8 kg
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A06B-6089-H500
For the panel cut-out drawing, see Section 8.2 (h).
90 max.
45 o6
| 2-22 AIR FLOW
7 i | |
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s |
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j‘:

25 40 | 25 90
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A06B-6089-H711 to H713

For the panel cut-out drawing, see Section 8.2 (i).)

AIR QUT
(Caution: High temperature) 150.0
130.0 ot e\e) 75
111192
) Il
Q]
2] © 8 ©°%
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g t
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|
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: Mounting direction O o O
5 « 33
M | Label 249 ™

1 im

| a

I M4

|

1

/
A
N <0
Ol T
Smian - 5 R o
te] T3-1 23 466
<
T aaGaaiG
- [T
SCREW M4X8 )
T3 O@ +Xx[+ d@@o o Packing
o
| 2 3 45 6 i I
FAN MOTOR-
r
. 128 .0 -
134max |
Drawing number Weight
A06B-6089-H711 5Kg
A06B-6089-H712 6Kg
A06B-6089-H713 5Kg
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8.1.6  Dynamic Brake Module (DBM)

A06B-6079-H401

For the panel cut-out drawing, see Section 8.2 (j).
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A06B-6069-H300

0 Naﬁturalﬁexha%st ﬁ OB = 2h 100 b/®@
ul | |
©

1
BOTTOM
o O
© o 3
2§88 }
TE} ) d
} ollel[oflo
T2
: e
3 = glElE)s]E
o | T
e \ & &
j> 220max | : . ‘

Natural exhaust

g g I

Weight : 10kg

210 MAX
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8.

1.7

Circuit Breaker

B-65282EN/05

(a) to (j) A06B-6077-K101 to A06B-6077-K110

&

.

Two mounting holes(1)

Two mounting holes(2)

N

The circuit breakers have two or four mounting holes.

134 -

Ordering drawing | ,\ | g | ¢ [p | E|M.| F|G|H| 1] o | K | L | Ma | N |Mounting
number
(2)|A06B-6077-K101 | 75 | 50 [190[115(130| M5 | 17 | 80|56 | 49| 08 | ¢5 | 110 | M4 | 25 (215’03'“0”3
(0)|A06B-6077-K102 N
2 positions
()|A06B-6077-K103 | 75 | 50 [190|115{130| M8 | 17 | 8056 |49 | 8 | o5 | 110 | M4 |25 f'C
(d)|A06B-6077-K104
(e)|A06B-6077-K108
(f)|A06B-6077-K105
(9)[A06B-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
() |A06B-6077-K106 | 75 | 50 |156| 80 | 96 | M5 [12.5 80 | 41 | 14 | 08.5 | 04.5 |80-84| M4 | 25 (225’03'“0”3
Vol RL ] M- ]
— / i
E T o]y ] ‘(Tz‘ K i
38 (D& ) [T====
g 1]
£ ‘ 5 ON
[0)
> | We
S
w |
T |
SRR —
9‘ \ ® | \
o | : |
v |
B H
A - G
Mz_ Mg_ Mg_
| I | |
VAR VAN A
4 _ + _| 1 .

Four mounting holes
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(k) A06B-6077-K111
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4
24.5
225
257
|

&
i
&
40.59
“+

o |

44 | a4 0 94.5

58 56 103
135 .5 107
140 146

-135-



8.EXTERNAL DIMENSIONS AND MAINTENANCE AREA B-65282EN/05

8.1.8 Magnetic Contactors

A06B-6077-K121
(Dimensions with cover for protecting live parts)
64 Coil terminal M3.5
81  —
61 . Main terminal M4
8.5 ‘% —_—— T
[} 3 ‘ I
- v - = OI ! ey
m— 2 w I's) ol
_____J_—{’ﬁ - 2 i
T——q 2 ] ] T
S o o T Mo
= g 9 < (i < ©
[o]
———=3 ;:5>
=l 5
(2]
I S i S el % !
5 ! K PN\ Auxiliary terminal M3.5
A | L |
= TIT 7.7
9.7
3 13
54
3 ]
{tn
Dimensions for drilling mounting holes o
Mounting (1) and (2) are possible. O
(1) : 54X56-60 \'8
(2) : 50X60 o]
L
650
e
Order.mg Fuji Electric part Operation coil Auxiliary .
drawing number voltage contact | Weight
number Body Cover 9 structure
200V/50Hz
A06B-6077-K121|SC-5-1 SZ-JC4 200-220V/60Hz 1a1b 0.38Kg
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A06B-6077-K122, A06B-6077-K123

(Dimensions with cover for protecting live parts)

| 80
28 = 74 Coil terminal M3.5
71 16,16 Main terminal M5
I 1 [ .
l , £
- s 8
(]
O -
S [ [€9] 1€ >
& © s
| O ~ O
m o o P =
. B 13
S ‘ &Y 5
[2]
&) S ®
| 1] | 1 £
8z
12 .4  Auxiliary terminal M3.5
: N
- L
65
60
=
Dimensions for drilling mounting holes o
+ ~
)
L i
\2—M4
Order_lng Fuji Electric part Operation coil Auxiliary _
drawing number voltage contact | Weight
number Body Cover 9 structure
A06B-6077-K122[SC-1N SZ-1N/T  [200V/50Hz 2a2b 0.68Kg
A06B-6077-K123[SC-2N SZ-1N/T  [200-220V/60Hz 0.68Kg
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A06B-6077-K124
(Dimensions with cover for protecting live parts)
90
H3 5 88 Coil terminal M3.5
Main terminal M6
30 20__.‘5 .2‘0. ain termina
i o
c
. r.___\ =
]
i Blale 2
& | S
3 8 E,
(=
——1 :: = :T = s o = _‘?: é
— ] s
O & @
® So
1" | 2 %
[J]
Telee i
] . Wis 3 \ 52
\ Auxiliary terrr‘ inal M3.5
12 _!6.—§|
Mé
e R
2
\> 4
10
~
Dimensions for drilling mounting holes
L J
2-M4
70
i Fuji Electri rt ili
Order_lng uji Electric pa Operation coil Auxiliary _
drawing number voltage contact | Weight
number Body Cover 9 structure
200V/50Hz
A06B-6077-K124(SC-2SN  [SZ-2SN/T 200-220V/60Hz 2a2b 1.3Kg
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A06B-6077-K125
133 | 30 min l “88 Coil terminagv3.5
94 : 7.5 32 32 4 Main terminal M6
| | [ | 2
! h ) I B
r
= 53l 3 B 3 g
\ ,A >
2R 5
2 o
Z 3
- o
- E [F] R
— Z B I B I
-
Z 2
o 9 =
| z ¢ 2
Z - o OE) a
1T / [ o2
3 . a >
= | | ) O ==
32 | I Grounding 1 "\ Auxiliary tefminal M3.5
94 . | metal | I
T T 16
L Lt ,

- 93 -

(Dimensions with cover for protecting live parts)

/ N

0
~|
4]

Fe
\

Dimensions for drilling mounting holes

2-M4
70
Order.mg Fuji Electric part Operation coil Auxiliary .
drawing number voltage contact | Weight
number Body Cover 9 structure
200V/50Hz
A06B-6077-K125(SC-4N SZ-4AN/T 200-220V/60Hz 2a2b 1.5Kg
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A06B-6077-K126

Coil terminal M3.5
30 min

] Main terminak M8
100 y

y,
I

-
:
s

1l
]
—+-§9{‘ Mj—-{é)@)f«— y
122
148
214

B v
y

(Dimensions with cover for protecting

live parts)

A\

; a
r
! .

Groundiﬁg J l
ﬁ ‘metal ‘ggj@ \1
39 1 ‘ \ Auxiliary ternjinal M3.5
IL AJ . uxiliary termina

(Dimensions with cover for protecting live parts)

0 Yl S )
—®

|
0 |

Dimensions for drilling mounting holes

Lo

|
P S e N s N
Order.mg Fuji Electric part Operation coil Auxiliary .
drawing number voltage contact | Weight
number Body Cover 9 structure
200V/50Hz
A06B-6077-K126(SC-5N SZ-5N/T 200-220V/60Hz 2a2b 2.5Kg
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A06B-6077-K127
30 mi
187 il 139 Coil terminal M4
129 . 42 . 42 / Main terminal M10
T I
‘ i { )
| | é 2 L T - % |
n | fB= 2 &
3 1 1
o n
ARSI i
S 0
- . 1T
2 -
§_J‘[— ; £ - l -
‘E@‘L /; ‘é I{Qtﬂ @ LL Auxiliary terminal M4
RN - G il
Grounding g ; 1 ;
L_____}metal a | S

35 ‘<_§_|_,‘ l 25 ’

(Dimensions with cover for protecting live parts)

45

+
190

1 b
Lﬂ\_ﬁ JK4—M6

"

Order.mg Fuji Electric part Operation coil Auxiliary .
drawing number voltage contact | Weight
number Body Cover 9 structure
200V/50Hz
A06B-6077-K127(SC-8N SZ-8N/T 200-220V/60Hz 2a2b 5.2Kg
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A06B-6077-K128

(Dimensions with cover for protecting live parts)

30 min

120

Coil terminal M3.5

40

40

Main terminal M8

/:a1

~

37

(Dimensions with cover for protecting

B-65282EN/05

a5 &
z
/ 5
\w A AN AN £ o
Grounding 4R L] \ \‘\ =
metal I“‘\‘y ‘\\2 : F1 \ Auxliary terminal M3.5
i 20 [
104 __]
O
"
2
ae LT L L
Fuji Electri rt ili
Ordering drawing tji Electnic pa Operation coil Auxiliary .
number number voltage contact | Weight
Body Cover 9 structure
200V/50Hz
A06B-6077-K128 |SC-7N SZ-5N/T 200-220V/60Hz 2a2b 3.4Kg
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8.1.9

Lightning Surge Protector

8.EXTERNAL DIMENSIONS AND MAINTENANCE AREA

A06B-6077-K142

4.9

ilx]

®

Resin

Connection diagram

® ®

TBlul Tonet Tmm

5.5¢1
28 .51

=1

Case ———m

41|

Resin

r
3q D
o
O
QN ‘I 0
) 2
] [Te]
H ~
L8]
Q
(1) For line-to-line installation: RAV-781BYZ-2
H
— Connection diagram
® ® Q@
TBIM TBlul TBlul
_ _ r ]
+ i H
0 ; ;
P . oD
Q 1 :

00 0 4
S 0
o
12 3 + S
m <
Case—— 8
M
411] _|
-
(2) For line-to-ground installation: RAV-781BXZ-4
Specification Rated voltage Clamp voltage Surg:uv::;:itand 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 | Surge withstand . Maximum surge
voltage current discharge start voltage
line-to-line: 430VAC
AV- . ’ +20°9
R-A-V-781BXZ-4 line-to-ground: 250VAC 700VAC £20%(Ua) 2500A(8/20uS) 2.0kV(1.2/50uS)
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A06B-6077-K143
2y ot Connection diagram
) H
Nlé’ 22 - o ® o
7@\ Taluk Black | Bl
A2 %
o O O o 2
Resia . [V

w T
2008
e— |

4.5%0.5

28t]

Case o

BT

(1) For line-to-line installation: RAV-152BYZ-2A

L]

(REX!

Connection diagram

oty L 22
0] @ O] @
\ Tamk Tamt TBluk TY«llulsml

5.5%¢

000 O

28.5%1

Resin

Lo

]
Lead —*—4-]

[OR s— ¢ |
[T s s |
1S Snanans T
200:3°
—— ]

0
g
! 0|
4l <
Case ——m 8
|
41%)
(2) For line-to-ground installation: RAV-801BXZ-4
Surge
Specification Rated voltage Clamp voltage withstand Surge withstand voltage
current
R-A-V-152BYZ-2A 460VAC 1470V £10%(V1.0) | 2500A(8/20uS) 20kV(1.2/50uS)
. Surge . .
Specification Rated voltage AC discharge start withstand Maximum surge discharge
voltage start voltage
current
line-to-line: 500VAC
AV- . ’ +20°9
R-A-V-801BXZ-4 line-to-ground: 290VAC 800VAC £20%(Ua) | 2500A(8/20uS) 2.32kV(1.2/50uS)
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A06B-6077-K144

8.EXTERNAL DIMENSIONS AND MAINTENANCE AREA

@4.2+0.5

RESIN

Connection diagram

114

5.6%1

28.5+1

U

1] v

a0
2o0fd

LEAD WIRE
1 -
CASE = E
]
4141
. 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
RC-M-601BUZ-4 | 250VAC +20%(Ua) +10%(V1.0) (8/20uS) (1.2/50uS) (1.2/50uS)
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8.1.10 Noise Filter

B-65282EN/05

Indications

General tolerance : +1.5mm

Dimensions (mm)

Type A]BJ]C]J]D]E]TFT]G]H | J K | L
3SUP-HL30-ER-6_| 246 | 230 | 215 | 200 | 100 | 85 | 13 | 18 | 140 | 45x<7 | 45 | M4
3SUP-HL75-ER-6__| 396 | 370 | 350 | 330 | 170 | 140 | 18 | 23 | 155 | 6.5x8 | 65 | M6
3SUP-HL150-ER-6 | 484 | 440 | 420 | 400 | 200 | 170 | 30 | 25 | 200 | 6.5x8 | 65 | M8
3SUP-HL200-ER-6 | 484 | 440 | 420 | 400 | 200 | 170 | 30 | 25 | 200 | 65x8 | 65 | M8

3SUP-HLx-ER-6 : External dimensions of noise filter
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8.2 PANEL CUT-OUT DIAGRAMS

60-mm-wide amplifier

With no external fin With external fin (when two units are installed side by side)
60
46 |
7\_— e -+ —| —o-

)

Q ©

vt | IR

14

Y

X 1 —_— i

7 B S—

Mi/ 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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90-mm-wide amplifier

With no external fin With external fin (when two units are installed side by side)
90 _
76 -
T U !
N )
3
M | S
M
|
Y _ - 1
/ —-— — 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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150-mm-wide amplifier (when two units are installed side-by-side)

| 30

338
360

14 136

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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300-mm-wide amplifier (when two units are installed side-by-side)

14 1 RN 3
— > & ) )

I S : ) ©
3 300 |
286
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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Regenerative discharge unit Regenerative discharge unit
(A06B-6089-H510) (A06B-6089-H500)
%) @b//
o
CLM a% / Aﬁ”b‘&ﬁ
A _ ‘W N o
“r"‘/_"—)‘ \ { B
‘ | D ‘ Yy L )
) 7 s | —¢-
_ >t — “—“’138
S 6= - 76
NOTE

Attach a packing (acrylonitrile-butadiene rubber,
NBR [soft type]) for protection against oil and dust.
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Regenerative discharge unit (A06B-6089-H711 to -H713)

(S 10
T
|
o|lo B ™
22 Panel cut
mjm
I
(o)
5
-1
Q—T ° , T4
68.0 | — /
136.0

Panel cut Packing (accessory)

NOTE
Attach a packing (acrylonitrile-butadiene rubber,
NBR [soft type]) for protection against oil and dust.
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Dynamic brake module

A06B-6079-H401 A06B-6069-H300
& —r o 6
. i ~
! i !
! i !
! i !
! i !
! i !
! i !
! i !
! i !
! i !
! i !
! i !
| o i | o
- o - 5
! p) i ! o)
! i !
! i !
! i !
! i !
! i !
! i !
! i !
! i !
! i !
! O GID———
et i ;
i
4-M5 100
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9.1 TOTAL CONNECTION DIAGRAM

The following connection diagram is an example of combining a PSM,
SPM, and a 2-axes SVM. For detailed descriptions about how to
connect these units, 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 Servo amplifier

. :
|
module b module i module
PSM v SPM i SVM2
. i
| e
. i
v i
DC link O — '
(300vVDC) O
Circuit
16 200R,200S

____||breaker 2 _.

)

Circuit Magnetic AC
@ breaker 1 contactor ||__| reactor
—
200/220/230V AC 3¢ fan motor
; ————9
! —
Lightning Lightning Spindle motor
surge surge
protector protector Servo motor

|||—
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B-65282EN/05

400-V input series

Power supply
module
PSM-HV

Spindle amplifier

module
SPM-HV

Servo amplifier
module
SVM2-HV

O
O

O be link
() (600vDO)

@_

Circuit
breaker 2

10 200R,200S

e

fOO/ 230VAC Lightning J||[ Lightning
¢ surge surge
protector protector
Circuit Magnetic AC )
breaker 1 contactor [[__| reactor
400/480VAC
3¢ Circuit 3¢ fan motor
breaker 3

’ ? (Note)

Lightning Lightning
surge surge
protector protector

L

Spindle motor

Servo motor

/\ CAUTION

When the spindle motor model a1HVi, o1.5HVj,
o2HVi, o3HVi, o1HViT, a2HViT, or a3HViT is used,

the specification of the fan motor is below: Single
phase, 200/230 VAC
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9.CONNECTION

9.2

CONNECTOR LOCATION

9.2.1

Power Supply Module (PSM)

PSM-5.5;
O

I FANUO |
| i
L) |
K2

®_ 10
Ny

If
I ey

18 HGHI

Table.9.2.1(a) Names of connectors and terminal blocks

Names

Display

Remarks

DC link terminal block

Display the terminal block

TB1

2 |DC link charge LED (Warning)
3 |Status LED STATUS
4 |200VAC input connector CX1A
6 |Output connector for PSM interface | CXA2A [24VDC power supply
8 Connectgr for main power MCC cxX3

control signal
9 |Connector for ESP signal CX4
10|Connector for motor power line CZ1
11| Tapped hole for grounding the @

flange

/N WARNING

Do not touch module components or connected
cables while this LED is lit. There is a danger of

electric shock.
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B-65282EN/05

PSM-11i. PSM-15i. PSM-11HVi, PSM-18HVi

Table.9.2.1(b) Names of connectors and terminal blocks

Names

Display

Remarks

N

DC link terminal block

Display the terminal block
TB1

2 |DC link charge LED (Warning)
3 |Status LED STATUS
4 [200VAC input connector CX1A
6 |Output connector for PSM interface | CXA2A [24VDC power supply
8 Connectt?)r for main power MCC cX3
control signal
9 |Connector for ESP signal CX4
10 [Terminal block for motor power line TB2
11|Tapped hole for grounding the @

flange

/\ WARNING

Do not touch module components or connected
cables while this LED is lit. There is a danger of

electric shock.
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PSM-26i, PSM-30i, PSM-37i, PSM-30HVi, PSM-45HVi

Table.9.2.1(c) Names of connectors and terminal blocks

Names Display Remarks
- . . Display the terminal
PANUO 1 |DC link terminal block block TB1

2 |DC link charge LED (Warning)

3 |Status LED STATUS
T 4 |200VAC input connector CX1A

6 |Output connector for PSM interface | CXA2A [24VDC power supply

8 Connectgr for main power MCC cxX3

control signal
9 |Connector for ESP signal CX4
10[Terminal block for motor power line TB2

Tapped hole for grounding the
flange

S

/\ WARNING

Do not touch module components or connected
cables while this LED is lit. There is a danger of

electric shock.
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PSM-55i, PSM-75HVi, PSM-100HV:

Table.9.2.1(d) Names of connectors and terminal blocks

- 160 -

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
6 |Output connector for PSM interface | CXA2A [24VDC power supply
8 Connectgr for main power MCC cX3
control signal
9 |Connector for ESP signal CX4
10[Terminal block for motor power line TB2
11 Tapped hole for grounding the @
flange
/\ WARNING
Do not touch module components or connected
cables while this LED is lit. There is a danger of
electric shock.
n [ UV ~]n VU V0~
| === meo [ o |
“som. s 1
DD
T ke
a8
o
@
=]
20
an!
|
Lt
=2
=
. o =
AT A A
® ) R S < ®
® | .:\:{/__J = i |
U1 0] [N Bad® © N
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PSMR-3i, PSMR-5.5i

Table.9.2.1(e) Names of connectors and terminal blocks

Names

Display

Remarks

®
oy
€]

Display the terminal

discharge resistor

1 |DC link terminal block block TB1
2 |DC link charge LED (Warning)
3 |[Status LED STATUS
4 |200VAC input connector CX1A
5 |Output connector for PSM interface | CXA2A [24VDC power supply
6 Connectgr for main power MCC cxX3
control signal
7__|Connector for ESP signal CX4
8-1 |Terminal block for motor power line Cz1 XX key
8-2 Terminal block for regenerative cz2  |YYkey

Tapped hole for grounding the
flange

S

/\ WARNING

Do not touch module components or connected
cables while this LED is lit. There is a danger of

electric shock.

2
-]
(S
A
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9.2.2

Servo Amplifier Module (SVM)

60/90mm-wide SVM

Table.9.2.2(a) Names of connectors and terminal blocks

No. Names Display Remarks
. . Display the terminal
1 |DC link terminal block block TBA
2 [DC link charge LED (Warning)
3 |Status LED STATUS
Location of the batteries for the SVM
4 built-in-type absolute Pulsecoder BATTERY
5 Battery connector for the SVM built-in- CX5X
type absolute Pulsecoder
24VDC power
supply
6 |Input connector for PSM interface CXA2B |The interface for the
absolute Pulsecoder
batteries is included.
7 |Output connector for PSM 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
14 [Connector for motor power line: L axis CZ2L For SVM1, 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 @
/N WARNING

Do not touch module components or connected
cables while this LED is lit. There is a danger of

electric shock.
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SVM1-360i, SVM1-180Hvi

Table.9.2.2(b) Names of connectors and terminal blocks

drive coil of the dynamic brake module

No. Names Display Remarks
O] O . R
ranuc || | 1 |DC link terminal block B:fﬁé?e terminal
2 |DC link charge LED (Warning)
3 |Status LED STATUS
e B Battery connector for the SVM built-in-
1 4 type absolute Pulsecoder CX5X
camon @ L | .
EE iR 5 |200VAC power supply !nput connector CX1A Power supply for DB
M@ 6 |200VAC power supply input connector CX1B
@ = 24VDC power
L supply
m_ﬁ': an Input connector for PSM interface CXA2B |The interface for the
TN absolute Pulsecoder
batteries is included.
Qutput connector for PSM interface CXA2A
FSSB optical input connector COP10B
10 [FSSB optical output connector COP10A
Signal check connector JX5 Unused
12 |Pulsecoder connector ENC1/JF1
- 13 Dynamic module interface for CX8
connector
o3 i
— 14 Connector for the magnetic contactor CX9

Terminal block for connection to motor
power line

Display the terminal
block TB2

16 | Tapped hole for grounding the flange

S

/\ WARNING

Do not touch module components or connected
cables while this LED is lit. There is a danger of

electric shock.
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SVM1-360HVi
Table.9.2.2(c) Names of connectors and terminal blocks
Names Display Remarks
— — - =21 | 1 |DC link terminal block Display the terminal
D@ block TB1
) mn 2 |DC link charge LED (Warning)
B 3 |Status LED STATUS
Battery connector for the SVM built-in-
4 CX5X
type absolute Pulsecoder
5 |200VAC power supply input connector CX1A
6 |200VAC power supply input connector CX1B Power supply for DB
24VDC power
supply
Input connector for PSM interface CXA2B |The interface for the
absolute Pulsecoder
batteries is included.
5 . Qutput connector for PSM interface CXA2A
FSSB optical input connector COP10B
© 10 [FSSB optical output connector COP10A
Signal check connector JX5 Unused
12 |Pulsecoder connector ENC1/JF1
13 Dynamic module interface for cX8
connector
14 Connector for the magnetic contactor CX9

drive coil of the dynamic brake module

15

Terminal block for connection to motor
power line

Display the terminal
block TB2

16 | Tapped hole for grounding the flange

S

/\ WARNING

Do not touch module components or connected
cables while this LED is lit. There is a danger of

electric shock.
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9.2.3  Spindle Amplifier Module (SPM)

SPM-2.2i, SPM-5.5i, SPM-5.5HVi (TYPE A, B)

N Table.9.2.3(a) Names of connectors and terminal blocks
‘ ‘ Names Display Remarks
FANUC ; ;
Display the t I
P 1 |DC link terminal block ispiay e fermina
| f'fﬁ\ | block TB1
| & | 2 |DC link charge LED (Warning)
@b_: 5@ 3 [Status LED STATUS
| f{ﬂ\ | 4 |Input connector for PSM interface CXA2B  |24VDC power supply
ﬁj—;f 5 |Output connector for PSM interface CXA2A
— Tl The signal for th
LauTion ﬁh_[%” o Communication connector between © signaforine
e o cRE . 6 - . JX4 check board is also
TR AR > 20uin sTATYS Positioncoder signal and SPM
® output.
;:: 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
cxazg l i interface
i l::@ 10 Connector for spindle sensor for JYA2 Mi, MZi, and BZi
™ motor sensors
@ .
i ”BH 11 Connecto.r for P03|t|.onco.der and JYA3
@ external single rotation signal
Sal (AN Connector for separate spindle
@ 12 JYA4 TYPE B only
awe| [} sensor
13 |Connector for motor power line Display the CZ2
|l 1 .
14 Tapped hole for grounding the @
st ||} flange
=]
R ] /A WARNING
Do not touch module components or connected
cables while this LED is lit. There is a danger of
electric shock.
—_— E
= | [,
(I
2
L @
L
boktymripw
N oo
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SPM-11i, SPM-15i, SPM-11HVi, SPM-15HVi (TYPE A, B)

Table.9.2.3 (b) Names of connectors and terminal blocks

O
Names Display Remarks
) , Display the terminal
1 |DC link t | block
ink terminal bloc block TB1
2 |DC link charge LED (Warning)
3 |Status LED STATUS
4 |Input connector for PSM interface CXA2B 24VDC power supply
5 [Output connector for PSM interface CXA2A
L The signal for the
Communication connector between .
6 . . JX4 check board is also
Positioncoder signal and SPM
output.
The signal for the
C tor for load met d
7 onhector forfoad meter an JY1 check board is also
speedometer
output.
8 !nput connector for electric serial JA7B
interface
9 Qutput connector for electric serial JATA
interface
i Mi, MZi, and BZi
10 Connector for spindle sensor for JYA2 i i, an i
motor sensors
1" Connecto'r for POS|t|'onco.der and JYA3
external single rotation signal
12 Connector for separate spindle JYA4 TYPE B only
sensor
13 |Connector for motor power line Display the TB2
14 Tapped hole for grounding the @
flange

/\ WARNING

Do not touch module components or connected
cables while this LED is lit. There is a danger of

electric shock.
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SPM-22i, SPM-26i, SPM-30i, SPM-30HVi, SPM-45HVi (TYPE A, B)

S Table.9.2.3 (c) Names of connectors and terminal blocks
FANUC
Names Display Remarks
) , Display the terminal
1 |DC link t | block
ink terminal bloc block TB1
1 oo 2 |DC link charge LED (Warning)
] ﬂr:slﬂﬁ_l%ﬂg 3 |Status LED STATUS
[ 4 [Input connector for PSM interface CXA2B  |24VDC power suppl
sfaal® ; - P
EeRlp |5 S 5 [Output connector for PSM interface CXA2A
L The signal for the
Communication connector between .
6 . . JX4 check board is also
Positioncoder signal and SPM
output.
The signal for the
C tor for load met d
7 onhector forfoad meter an JY1 check board is also
speedometer
output.
8 !nput connector for electric serial JA7B
interface
9 Qutput connector for electric serial JATA
interface
i Mi, MZi, and BZi
10 Connector for spindle sensor for JYA2 i i i
motor sensors
1" Conneck#forPosmgncogerand JYA3
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

/\ WARNING

Do not touch module components or connected
cables while this LED is lit. There is a danger of

electric shock.
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SPM-45i, SPM-55i, SPM-75HVi, SPM-100HVi (TYPE A, B)

o I 1] oo ] NU]J Table.9.2.3 (d) Names of connectors and terminal blocks
[ Y - . e
) Names Display Remarks
B Display the terminal
e® 1 |DC link terminal block isplay the fermina
£ block TB1
® =feap|®
Ve 2 |DC link charge LED (Warning)
3 |Status LED STATUS
4 |Input connector for PSM interface CXA2B 24VDC power supply
= 5 |Output connector for PSM interface| ~ CXA2A
= I The signal for the
] Communication connector between .
o] 6 " . JX4 check board is also
i Positioncoder signal and SPM
output.
The signal for th
J Connector for load meter and © signa o.r ©
® ® 7 JY1 check board is also
® speedometer
- output.
8 !nput connector for electric serial JA7B
interface
9 Qutput connector for electric serial JATA
interface
i Mi, MZi, and BZi
10 Connector for spindle sensor for JYA2 i i, an i
motor sensors
1" Connecto'r for P05|t|'onco.der and JYA3
external single rotation signal
C tor f t indl
12 onnector for separate spindle JYA4 TYPE B only
sensor
13 |Connector for motor power line Display the TB2
14 Tapped hole for grounding the @
flange

/\ WARNING

Do not touch module components or connected
cables while this LED is lit. There is a danger of

electric shock.
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9.3 CABLE CONNECTION DETAILS

9.3.1 Power Supply Module Connection Diagram

PSM (200-V input series)

PSM
| K2
® |
4{6 TB1 | SPM,SVM
+) |
K7 ]
CX4
|y o
Emergency stop
FANMOTOR
CX1A K3 FOR MOTOR
(LEFT) K11
Control power
" supply
K6
CX3 B CIRCUIT
(LEFT) BREAKER
2
TB2(Cz1)
K70
|
| 1
=) K1 =
Lightning surge
(Flange) protector
I AC CIRCUIT
GND REACTOR | MCC | BRE?KER -
3¢, 200 to 240 V

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 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.
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PSMR (200-V input series)

SVM

K7

Emergency stop contact CX4 CXA2A | fmm—
(LEFT)

:I: K3 Control power supply

CX1A
=t
ox3 | |
(RIGHT)
cz1
K70 cz3 CIRCUIT
(Flange) BREAKER|
K1 = 2
Lightning surge
| K41/K42 protector
= regenerative K6
GND discharge
resistance l_—_l
AC CIRCUIT
LINE by MCC | BREAKER
3¢, 200 to 240 V FILTER 1

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 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.
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PSM-HV (400-V input series)

PSM

K2
@ »
1S

TB1

SPM

K7
Emergency stop contact
1 q)a K3

200 to 240V

CIRCUIT
BREAKER
2

Lighting surge protector

K70
(Flange)

Control power supply |

e

K69

cxa  OXA2A

(RIGHT)

CX1A
(LEFT)

E CIRCUIT
BREAKER
— 3

Lightning surge

protector

GND

CIRCUIT
BREAKER
1

MCC  fu

REACTOR ’

30, 400 to 480V

1

2

3

NOTE

Always install the circuit breakers, magnetic
contactor, and AC reactor.

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 for
details.

Always connect the control power supply cable to
the CX1A. If it is connected to the CX1B, fuses
inside the unit may below.

See Section 5.2 for the type of the cable to be used
for making a connection to a frame ground.
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9.3.1.1 Details of cable K1 (power supply line)

(1) For PSM
- PSM-5.5i
R
Main power
supply
200VAC S
to
240VAC
T
50/60Hz
G
R
Main power
supply
400VAC S
to
480VAC
50/60Hz
G

Cable K1 is used to supply main power to the power supply module.
Make sure that the cable used between the power supply and power
supply module satisfies the requirements listed in Table 9.3.1.1.

(a) For a power supply voltage of 200 to 240 VAC

cz1 PSM
LT ! T L !
— e L e
. Circuit i Magnetic! . AC
. breaker 1 1 contactor! \ reactor ! L2
— —_— —_— , (A1)
o L L L e
(b) For a power supply voltage of 400 to480 VAC
czZ1 PSM
ro--ooooo i Fo---moooy Tttt
— — — - L V)
Power i Circuit ! . Magnetic: | AC !
supply i breaker 1 ! i contactor ! : reactor | |5
— transfor- — —] — — (A7)
mer | ! | b !
— - — - R [(:7)
Pin location of CZ1

Receptacle housing

o

L3

N

§ :

I

:l L1 L2,
i
/

Key
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Cable K1 Specifications

2

Applicable cable
Model -
ode Heavy-duty power cable Heat-resistant cable (Note 2)
(Note 1)
PSM-5.5i 5.5mm? 5.5mm?
NOTE
1 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 PSM 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

Model [ Connector key (Note 1) Applicable contact (Note 1)

PSM-5.5i

XX M size
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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- PSM-11i
R
Main power
supply
200VAC S
to
240VAC
50/60Hz
G
R
Main power
supply
400VAC S
to
480VAC
50/60Hz
G

(a) For a power supply voltage of 200 to 240 VAC

B2 PSM
F========° | r=-==-=-==°-- _I r==-=-==-=-=7=7 |
: 1 : ! : ! L1
— — — (L)
. Circuit i Magnetic! . AC
. breaker 1 i contactor! \ reactor ! L2
— — — , (L2)
! : i ! l :
! : i ! l : L3
— w
o ! R ' b '
(b) For a power supply voltage of 400 to 480 VAC
B2 PSM
r========" | F========° | r======°=- _I
: 1 : 1 : ! L1
— — — — )
Power i Circuit ! . Magnetic: | AC !
supply \ breaker 1 . contactor ' | reactor ! L2
— transfor- |— — — —(L2)
mer | o - !
! 1 ! 1 ! 1
— - - - N (Y
S N S S S l

L

Table.9.3.1.1(a) Cable K1 Specifications

Applicable cable
- T inal |Tighteni
Model Heavy-duty Heat-resistant cable ermina 'ghtening
power cable (Note 2) screw torque
(Note 1)
PSM-11i - 8mm? or more m 1.1to
PSM-15i | 14 mm? or more 14mm? or more 1.5N-m
PSM-26i - 22mm’

; mm2 or more M6 3.5t0
PSM-30: - 22mm* or more 45N-m
PSM-37i - 38mm? or more M6 (Note 3) ]

) 2
PSM-55i ) R,S,T: 80m|2fn or more M10
G: 40mm* or more M6
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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.

Applicable crimp terminal for PSM-37: : 38-6S

The cross-section area of each cable is determined

under the following conditions:

(1) At PSM 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.

AW
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(2) For PSMR

R
Main power
supply
200VAC S
to
240VAC
T
50/60Hz
G
R
Main power
supply
400VAC S
to
480VAC
50/60Hz
G

(a) For a power supply voltage of 200 to 240 VAC

Cz1  PSMR
F========° | r====="""7 r========° |
— — — : SIS
i Circuit ! i Magnetic! . AC
1 breaker 1! 1 contactor! i line filter ! L2
— —_ —_ , (A1)
e S e Y
(b) For a power supply voltage of 400 to 480 VAC
Cz1  PSMR
r===-===-""° | r======="° | F======""7
| Lo . A
— — - — e [CD)
Power i Circuit ! i Magnetic: | AC !
supply \ breaker 1! i contactor ' linefilter 1| 5
] | 1
— transfor- —— — — — (A1)
mer | o - !
| oo - !
— = == e
S I S ] l
Cable K1 Specifications
Model Applicable cable
Heavy-duty power cable (Note 1) Heat-resistant cable (Note 2)
PSMR-3i 3.5mm? 3.5mm®
PSMR-5.5i 5.5mm” 5.5mm®
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)
PSMR-3i XX M size
PSMR-5.5i 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 PSM-HV

TB2 PSM-HV
LT ! T LT ! L1
R — — — , (L1)
Main power i Circuit i Magnetic! . AC
supply \ breaker 1 1 contactor! \ reactor ! L2
400VAC S — — — , (L2
to : ! i ! | !
480VAC i ! : ! | ! 13
T | | ! : ! : _(L3)
50/60Hz L ! b ! L !
ST
Table.9.3.1.1(b) Cable K1 Specifications
Applicable cable
- T inal | Tighteni
Model Heavy-duty Heat-resistant cable ermina 'ghtening
power cable (Note 2) screw torque
(Note 1)
PSM-11HVi |5.5 mm? or more 5.5mm? or more
PSM-18HVi - 8mm? or more M4 1.1t01.5Nm
PSM-30HVi - 14mm? or more
PSM-45HVi ; 22mm? or more M6 3.5t04.5Nm
. R,S,T: 38mm? or more M10
PSM-75HV - il
! G: 22mm? or more M6
. R,S,T: 80mm? or more M10
PSM-100HV - il
' G: 40mm? or more M6
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 PSM 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 is used to supply the DC link voltage generated in each
power supply module to other 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."

PSM TB1 TB1 SVM
. P SPM
L+ (P (P) L+
N
L- (VD 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 |
}e 10>~i 0 E410 >‘
J:l 8 . , Material : Copper
l Thickness : t

<—11J \ T
993 Insulating MAX1H5 «—22—
coating

(2) Specifications of short bars for connecting the modules
(Figure example of short bars for connecting 300-mm-wide
modules)

— ¥

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.

2 When the width is 300 mm (SPM-45:, SPM-55;i,
PSM-55i, SPM-75HVi, SPM-100HVi, PSM-75HV1,
PSM-100HVi, or SVM1-360HVi), cabling needs to
be performed using the two screws at P and N. So,
use a dedicated short bar (AO6B-6078-K841, two
each per set).
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Location of terminal board 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,.

T
]
]

26
-
26
="
|
|
i
&

* carmen §

Unit of 60mm-wide Unit of 90mm-wide

20,5 129.5

Unit of 150mm-wide

Fig.9.3.1.2(a) Location of Terminal Board TB1 on the units of 60-, 90-, and

150-mm-Wide
e e : " .
M~ T i
9 mvo ||[ Pareuc |

g e R JWQL_-
Unit of 300mm-wide

Fig.9.3.1.2(b) Location of Terminal Board TB1 on the units of 300-mm-

Wide
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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 s s s s nnnnnns e
O O O =LLLLLITILLIIT ——()
PSM SPM SPM SVM
Twisted
O O Otz ssnnnsnnnnns —_—)
O '@ N R )
SVM SVM SVM SVM
-
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9.3.1.3 Details of cable K3

Cable K3 is used to supply control power to the power supply

module.

©)

2008

Control power §
200V, 200R
single-phase R

Cable specification:

CX1A
3
@

(D

PSM

350/X

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
1-178128-3 and receptacle contact 1-175218-2

NOTE

blow.

Always connect cable K3 to the CX1A. If itis
connected to the CX1B, fuses inside the unit may
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9.3.1.4 Details of cable K69

The cable K69 is used between the PSM, SPM, and SVM.

PSM,SPM,SVM SPM,SVM
CXA2A CXAZB
24V (A1) K69 (A1) 24V
24V (B1) (B1) 24V
0V (A2) (A2) OV
0V (B2) (B2) OV
MIFA (A3) (A3) MIFA
BATL (B3) (B3) BATL
*ESP (A4) (A4) *ESP
XMIFA (B4) (B4) XMIFA

Connector specification

Manufacturer Tyco Electronics AMP
D-2100 series

Connector Housing 1-1318119-4 (1 pieces)

specification Contact 1318107-1 (8 pieces)

Conductor size 0.5mm2, AWG20

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.

/\ WARNING

1 When using the built-in battery (AO6B-6073-K001),
never connect the BATL(B3) of the connector
CXA2A/CXA2B.

Otherwise, a short-circuit will occur between the
battery output voltages for different SVMs, 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 PSM
MCCOFF4
° 3
[ 7]
Coil Eﬁark (2) Internal
ier MCCOFF3 contact
| L W
_/ 350/
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
(cos¢=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
24VDC 0.22uF 22Q
100 to 230VAC 0.1uF 220Q
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9.3.1.6 Details of cable K7

Cable K7 is used to supply an emergency stop signal to the power

supply module.
Emergency stop
contact
Cx4 PSM
? 124V
~ ] 6]
ESP
(2)
o8]
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:

(1)

)

&)

(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
(MCQ) 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 PSM 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 PSM, must be set to OFF
(open) within 200 ms after turn-off of the PSM main power.
When the contact of the ESP signal (CX4) remains ON (closed)
after the PSM main power is turned off, a DC link low-voltage
alarm (alarm No. 4) occurs in the PSM.
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9.3.1.7 Details of cable K70

(a)

(b)

(©)

The cable K70 is used to connect the connector CX1A on the
power supply module to the frame ground of the cabinet.
Conductor size : 1.25 mm’

The cable K70 is used to connect the metal frame of the power
supply module to the frame ground of the cabinet.

The cable K70 is used to connect the metal frames of the servo
amplifier module and spindle amplifier module 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
(mmz) (mmz)
S<5.5 5.5 or greater
55<8<16 S or greater
16 <8<35 16 or greater
35<8 S/2 or greater

(d)

The cable K70 is used to connect the metal frame of the dynamic
brake module (DBM) to the frame ground of the cabinet.

Select the size of the cable according to Table 4.3.1.7. The cross-
section size of the motor power cable listed in the table complies
with the conductor diameter of the motor power cable used in a
unit to which the DBM is connected.

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?”
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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 A06B-6089-H510 and A06B-6089-H500

Regenerative
discharge unit

M

?
Resistance of
16Q

3)
(4) Thermostat |

b contact

PSMR CZ3

K41
RE1

RE2

K42
TH1

TH2

Key:YY Terminal screw M4

= B
————O—O——0O—O——1

Tyco Electronics AMP D-5000

Receptacle housing

ITH2
REZ

TH1

i x
/
Key
Cable Applicable cable Connector | Applicable
number | VCT(heat resistant 60°C (Note 1) (N(I;(tegZ) (c';):tt:;t)
2mm? .
. S size
K41 Two-conductor polyvinyl heavy-duty 316040-6
power cable (JIS C3312) YY
1.25mm? 2-9178072 | .
K42 Two-conductor polyvinyl heavy-duty 316040-6
power cable (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 A06B-6089-H711 to -H713

Regenerative
PSMR CZ3 discharge unit
K41
1
1) O RE1 r\( )
I(z)
(B2) z[/ RE2 Y
Resistance of
16Q
K42
3
a1 O TH1 f\( )
Thermostat
TH2 I(4)
(A2) )
b contact
Key:YY Fan motor
K43
200R A6) 7
Power supply for control
200V 1-phase 2008 6
.
Terminal screw M4

Applicable cable Connector | Applicable
Cable . key contact
number | VCT(heat resistant 60°C (Note 1) (Note 2) (Note 2)
2mm? .
. S size
K41 Two-conductor polyvinyl heavy-duty 316040-6
power cable (JIS C3312) YY
1.25mm? 2-9178072 | .
K42 Two-conductor polyvinyl heavy-duty 316040-6
power cable (JIS C3312)
2mm?
K43 Two-conductor polyvinyl heavy-duty
power cable (JIS C3312)
NOTE
1 Run cables K41, K42, and K43 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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9.3.2

Servo Amplifier Module Connection Diagram

60mm- or 90mm-wide SVM (example : SVM2)
Without connection to dynamic brake module

SVM
K2 - K2
\ [+ ) |
PSM,SPM,SVM TB1 PSM,SPM,SVM
| (+) |
[—]
K69 7 K69
CXA2B CXA2A
PSM,SPM,SVM L _| I SPM,SVM, battery (Note)
K27 K27
COP10B COP10A
CNC, SVM L] I SVM, PULSE MODULE
K22
<28 JF1
Built-in battery (Note
v (Note) CX5X 1
(A06B-6073-K001) K22
JF2
czaL Cz2M
K70 | |
oF
screw
__<F'a“9‘*’ K21 K21
- M V=
GND
NOTE

See Subsection 9.3.2.10 for connection to the
battery or built-in battery.

- 189 -




9.CONNECTION

B-65282EN/05

SVM1-360i, SVM1-180HVi, SVM1-360HV

SVM
K2
[ | k2
| $) |
PSM.SPM,SVM | — 181 | PSM,SPM,SVM
| +) |
PSM.SPM,SVM X1A CX1B JT PSM,SPM,SVM
A LEFT) (RIGHT) [ Ka
PSM,SPM,SVM SPM,SVM, battery (Note 1)
K69 (RIGHT K69
Built-in battery (Note 1)
X5X
K28 #EC > JF1]% K22
CNC, SVM COP10B  COP10A SVM, PULSE MODULE
PULSE MODULE K27 L | ]% K27
CX8
TB2 CX9
K FRAME | k70
) o7
K70 (Flange) \ K26 T1 1
GND K21 GND
] DYNAMIC BRAKE MODULE (DBM)
SERVO
PULSE CODER MOTOR [
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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SVM1-360i, SVM1-180HVi, SVM1-360HVi
(Control at single motor and twin amplifier (SMTA))

SVM (1st)
K It
[ (+]
PSM,sPM,SVM | 'T' 181 TO
[ [+
SVM
PSM,SPM,SVM CX1A CX1B (2nd)
K4 (LEFT) (RIGHT)
PSM,SPM,SVM
CXA2B CXA2A
Built-in battery (Note 1
poey CX5X JF1

meeessssss——— (COP10B COP10A

PULSE MODULE K27 DYNAMIC BRAKE MODULE (DBM)

:|T2 (Note 2)
FRAME
K70
L—'@ E ®
(Flange) :|T1 1_
GND

K21 K21

SVM (2nd) J_L

SERVO
PULSE CODER
MOTOR

CX8

TO
SVM
(1st)

PSM,SPM,SVM
K69

SVM, PULSE MODULE

COP10A

K27 DYNAMIC BRAKE MODULE (DBM)
Ccx8 (Note 2)
2
CX9
TB2 —  FRAME | 7o
D ®(n 1
K70 ]

(Flange) \ K26 T —
= _— GND
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 SVM.

PSM, SVM SVM
CX1B CX1A
(3) 3)
2008
) (2)
200R
(1) (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

Models other than SVM1-360i, SVM1-180HVi, and SVM1-360HV

The cable K21 is a power cable used between the SVM and motor.
The cable is attached to the SVM through the connector D-5000.

SVM Motor
Cz2 (B1) u u
CZ2 (A1) \ \
CZ2 (B2) w w
SVM1 SVM2 SVM3
- - - CZ2 (A2) GND GND (Body)
0 O O
] ] ]
L] L] L]
0 g O Connector D-5000
1 1 1] Receptacle housing  Receptacle contact Cable
L] L] L] :
= = = A2 (GND)
: : | A2
9. o Lo | | B2/ — ] B2(W)
| 2|V E— A1)
cz2 % czaL % czeL g A
OS czevdE czevds v B1 (V)
= S czeNOsS I ug
=S S5 == /AR Conductor

Key Indication of the key type

NOTE
When the a(HV)i series SVM 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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About the receptacle housing of the SVM-side connector
The SVM-side connector is a key type. The key is intended to prevent
incorrect connection between the axes of multi-axis amplifiers
(SVM2 and SVM3). Select the receptacle housing that matches the
SVM 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 SVM1, SVM2(L), SVM3(L)
XY SVM2(M), SVM3(M)
YY SVM3(N)

About the receptacle contact of the SVM-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.

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 ais/oi series Descriptions
(B-65262EN)" for explanations about the specification of the motor-
side connector.
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SVM1-360i, SVM1-180HVi, and SVM1-360HVi

—> DYNAMIC BRAKE MODULE

1

SVM L Motor
TB2(U) LU (U2)
TB2(V) V(v2)
TB2(W) : :—W (W2)
Note 5
TB2(@)
G
Flange (@)
Flange (@) O
_=_ Note 1
NOTE

When the o(HV)i series SVM 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.
Size of screw for motor power line TB2(U), TB2(V),
and TB2(W)
- For SVM1-360i, SVM1-180HVi : M6
- For SVM1-360HVi : M10
Connection for motor ground lead
- For SVM1-360i, SVM1-180HV: :

Connection to TB2(G) (M6)
- For SVM1-360HV;i : Connection to flange (M6)
Size of screws for connection between flange and
ground
- For SVM1-360i, SVM1-180HVi : M5
- For SVM1-360HVi : M6
In single-motor twin-amplifier (SMTA) control (in
which one motor is driven by two SVMs), connect
motor power lines U, V, W, and G to the first SVM
and motor power lines U2, V2, W2, and G to the
second SVM.
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9.3.2.5 Details of cable K22

The cable K22 is used to connect the SVM and Pulsecoder.

For servo motor oi, ais, o(HV)i, o(HV)is series
and Servo motor Bis series (0.4/5000is to 322/2000:s)

SVM

Servo motor

(16)

20-pin half-pitch connector

Ground plate

Connector (Japan Aviation Electronics Industry)
JN2x S10SL1 : for ¢5.7 to 7.3 sheath diameter
JN2x S10SL2 : for ¢$6.5 to 8.0 sheath diameter
D : Straight plug
F : Angle plug
Contact (Japan Aviation Electronics Industry)
JIN1-22-22S

Using cable conductor

Signal 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 about the SVM-side connector

that matches the recommended cable.
See Appendix B, "About Cable
explanations about the cable.

Conductors," for detailed
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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 MTB, total
resistance of 5V and OV must 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 ¢08.0. 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.

SVM Servo motor SVM % Cable thicker than ¢8  Servo motor

Connector

Soldering or crimping
<« o

< <

The total resistance (Round The total resistance (Round
trip) of 5V and 0 V must be trip) of 5V and 0 V must be
less than 2Q. less than 2Q.

4 In case of incremental Pulsecoder, 6V is not
necessary to be connected.

e Crimp tool specification
A06B-6114-K201/IN1S : For 0.3 mm?
A06B-6114-K201/INI1L : For 0.18 mm® or 0.5 mm?®

¢ Connector kit specification
A06B-6114-K204/S : Straight plug (including a contact)
A06B-6114-K204/E : Elbow plug (including a contact)

e Recommended cable
A66L-0001-0460 : Flexible cable 28m or less long
A66L-0001-0462 : Flexible cable 50m or less long
A66L-0001-0481 : Fixed cable 28m or less long
A66L-0001-0491 : Fixed cable 50m or less long
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For servo motor Bis series ($0.2/5000is, 30.3/5000is)

.Shied______
SVM " i ) i D Servo motor
@) / \ . *sD
(5) A REQ
(6) i /\ i *REQ
(9, 20) 5v
(12, 14) ov
) i i 6V
(16) ; Drain wire ; FG

20-pin half-pitch connector

- Housing : 1-1318118-6 (D-2100D 12 poles)
Ground plate Contact : 1318107-1 (D-2 receptacle M)
Manufacture : Tyco Electronics AMP

Using cable conductor

Cable length 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 wirelnsulation

SD, *SD, REQ, *REQ 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)5x21AWG+2Px25AWG
(For a movable cable)

Hitachi Cable, Ltd. : UL20276-SB(FLEX)5x20AWG+2Px25AWG

See Subsection 9.4.1 for explanations about the SVM-side connector
that matches the recommended cable.
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2 In case that the cable is prepared by the user, the

3 The maximum applicable wire diameter of the cable

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.

total resistance (round trip) of 5V and 0 V must be
less than 0.8Q.

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
amolifier Servo motor

< q
The total resistance (Round
trip) of 5V and 0 V must be
less than 0.8Q.

necessary to be connected.
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9.3.2.6 Details of cable K24

(1) For AO6B-6079-H401

Dynamic brake module

| (24V) T2

(INTL) T2 O O
Contact a

Dynamic brake module

| (MC3) T2

SVM
CX8
1 M4
3 M4
(2) For A06B-6069-H300
SVM
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 AO6B-6079-H401

SVM Dynamic brake module
CX9 |
1 M4 (200R) T2
3 M4 (2008) T2 s
Coll

(2) For A06B-6069-H300
SVM

CX9
M4

Dynamic brake module

(2A) T2

(2B) T2

<1 —

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

SVM To motor (U,V\W) Dynamic brake module
(U)T1
TB2 (U) e i[—/
O T1
TB2 (V)
pd QW) T1 Resistor
TB2 (W)
r( (@) FRAME

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 (SVM1-360i, SVM1-180HV1)
5.5-8 (SVM1-360H Vi)
SVMsside  5.5-6 (SVM1-360i, SVM1-180HV1)
5.5-10 (SVM1-360HV7)
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9.3.2.9 Details of cable K27

Cable K27 is an optical fiber cable used in the FSSB interface.

SVM SVM
CNC PULSE MODULE  PULSE MODULE
ko7 JCOP10B |07/ |COP10B
COP10A COP10A COP10A I
COtER

- The cable is run from connector COP10A in the CNC, SVM, or
pulse module to connector COP10B in the SVM 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.

[Connection method 1]
Supplying power from one battery unit to more than one SVM

Battery case

A06B-6050-K060

PSM SVM SVM 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.

[Connection between the battery case and module]

[Example of a cable between the batteries and SVM connector CXA2A

CXA2A Terminal 1, White

Crimp Terminal 1.25-4

BATL (B3)
(6V) Two 0.3mm? Wires

oV (B2)

4’\ 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.
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[Connection between modules]

PSM,SPM,SVM SPM,SVM
Battery case
[CXA2A CXA28B A06B-6050-K060
K69
24V (A1) (A1) 24V Battery
24V (B1) (B1) 24V A06B-6050-K061
oV (A2) (A2) OV
oV (B2) (B2) oV 0V (B2) ov
MIFA (A3) (A3) MIFA
{ BATL (B3) fommmmmmmed (B3) BATL " BATL (B3] |commmmmnnt 6V'_
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 SVM.

- Specification of the connector K69

Manufacturer Tyco Electronics AMP
D-2100 series

Connector Housing 1-1318119-4 (2 pieces)

specification Contact 1318107-1 (8 pieces)

[Ordering information : AO6B-6110-K210 connector only]
Conductor size | 0.5mm?, AWG20
Instruction

outer diameter | 00283 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 oi series servo motors and one
year if they are used for six o series servo motors.

/\ 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.
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[Connection method 2]

- Incorporating built-in batteries in each SVM
(Models other than SVM1-360i, SVM1-180HVi, and SVM1-360HV1)

SVM SVM

Battery case Battery case

A06B-6114-K500 A06B-6114-K500

Battery Battery ]
A06B-6073-K001 A06B-6073-K001
CX5X CX5X

- Using the built-in battery (A06B-6073-K001) requires the
battery case (A06B-6114-K500).
A cover originally mounted at the SVM battery location cannot
be used with the battery (A06B-6073-K001).

/\ WARNING

1 When using the built-in battery (A06B-6073-K001),
never connect the BATL(B3) of the connector
CXA2A/CXA2B.
Otherwise, a short-circuit will occur between the
output voltages of different SVM 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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- Incorporating built-in batteries in each SVM
(Models SVM1-3607, SVM1-180HVi, and SVM1-360HV7)

SVM SVM
Battery case Battery case
A06B-6114-K501 A06B-6114-K501

Battery Battery F———

A06B-6073-K001 A06B-6073-K001
CX5X CX5X

Using the built-in battery (A06B-6073-K001) requires the
battery case (A06B-6114-K501).

/\ WARNING
1 When using the built-in battery (AO6B-6073-K001),

never connect the BATL(B3) of the connector
CXA2A/CXA2B.

Otherwise, a short-circuit will occur between the
output voltages of different SVM batteries, possibly
resulting in the batteries becoming very hot, which
is dangerous.

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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9.3.2.11 Details of cable K70

Connect the SVM 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 Spindle Amplifier Module Connection Diagram

Spindle amplifier module (SPM)

K2 K2

TB1 PSM
SVM,

SPM K69 n 1 K69 SPM

PSM

D
T
SWM, D

(Note)
T Position coder signal output K36
Jx4 || Communication for spindle EGB
- Speedometer
K12 | 1 K33 - Load meter
CNC,SPM JA7B JY1 - Analog override
SPM : K12 JATA JYA2 o Positioncoder
DCS 2nd axis setting: K9 _ I
JYA3 MN— K16
I Proximity switch
_-_I—_B_% ______ J \YA4 _A— K71
LU VWG ez N T L]
‘\\@ DD @/} ‘ ‘ o Positioncoder S
K70
__En the flange) K16
GND K10 Spindle sensor on eparate BZi sensor K17
motor eparate CZi sensor K89
K17 —
\ LI
Circuit K11 Motor Mi sensor : K14
3¢ 200V breaker 2 MZi, BZi sensor : K17
\ CZi sensor : K89
Fan motor
NOTE

This diagram applies to SPM TYPE B. For TYPE A,
neither the JYA4 function nor the JX4 function is
provided.
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Spindle amplifier module for aCi series (SPMC)

K2 CP K2
\L/
PSM TB1 PSM
D
SVM, \L/ SVM,
SPM K69 M 7 K69 SPM
i CXA2B CXA2A |:
- Speedometer
K12 1 k33 - Load meter (Note)
CNC,SPM - JA7B JY1 L—Analog override
K12
SPM i JATA JYA2
JYA3
L o, position coder
TB2
LUV Wes 7 cz2 N
NCISISISIE ——
K70 (on the flange)
GND K10
Thermistor
3¢ 200V breaker 2
Fan motor
NOTE

Only one channel is available for analog output.
Select the load meter or speedometer by parameter
setting.
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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 SPM-2.2i, SPM-5.5i, SPMC-2.2i, and SPMC-5.51, a connector
(D-5000) is used to attach the SPM motor power cable. For other
models (SPM-11i and higher), a terminal board 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 ou 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
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Connection through a connector

tyco Electronics AMP D-5000

series connector

SPM Cz2 Spindle motor
SPMC U

(B1) (V)

a1 O v)

(82) O W)

(A2) OCSND (@)

Location of connector pins

Receptacle housing

e

X

]

] ul ¥
i
/

Key

- 200-V input series

Key specification

Applicable models

XX

SPM-2.2i, SPM-5.5i
SPMC-2.2i, SPMC-5.5i
SPM-5.5HVi

See Subsection 9.4.2 for details.
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Connection through a terminal block

SPM TB2 Spindle motor
() ()
V) V)
(W) (W)
(G) (©)

- 200-V input series
Cables should be connected to the SPM or SPMC using crimp
terminals as listed in the following table.

Amplifier models Terminal screw Rigid torque
SPM-11i, SPMC-11i M4
SPM-15i ,SPMC-15i M4 11t 1.5Nm
SPM-22i, SPMC-22i M6
SPM-26i M6 3.5t04.5N-m
SPM-30i M6
SPM-45i, SPM-55i Uuvw:M10 1510 16 N-m
G: M6 3.5t04.5N-m

- 400-V input series
Cables should be connected to the SPM using crimp terminals as
listed in the following table.

Amplifier models Terminal screw Rigid torque
gimfm m 1110 1.5N-m
gmjgm; mg 3510 4.5N-m

SPM-75HVi, SPM-100HVi v VGV\:/KAZ” 0 31: :2 1'65'\,‘\:21
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9.3.3.4 Details of cable K70

Connect the SPM flange or SPMC flange to the grounding plate
through a grounding cable. (Protective ground connection)

For connection with the SPM or SPMC, use the crimp terminal
selected according to the following table.

200-V input series

Amplifier model Terminal Rigid torque
screw
SPM-2.2i, SPM-5.5i, SPM-114,
SPM-15i, SPM-22i, SPM-26i, SPM-30i
SPMC-2.2i, SPMC-5.5i, SPMC-11i, M5 2102.5Nm
SPMC-15i, SPMC-22i
SPM-45i, SPM-55i M6 3.5 to 4.5Nm

See Subsection 9.3.1.7. for details of the cable K70.

400-V input series

Amplifier model Terminal Rigid torque
screw
SPM-5.5HVi, SPM-11HVi, SPM-15HV],
SPM-30HVi, SPM-45HVi MS 2102.5Nm
SPM-75HVi, SPM-100HVi{ M6 3.5t04.5Nm

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 o series DESCRIPTIOPNS (B-
65272EN) for details of this Subsection.
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9.3.3.6 Details of cable K12

CNC JATA l rA7B SPM
or @ Asour i A | SNt A @y SPMC
SPM @ Xrsout ! [\ 1 ssint X ()
SPMC I ! i I
(1) SIN ! A ' SOUT1, A (3)
(2) *SIN /\ !*SOUT1>'< (4)
) ! : Y
(12),(14),(16) A 0OV L ov A (12),(14),(16)
B
Grgund Grgund
) i 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 SPM or SPMC is installed near
the CNC or another SPM or SPMC, however, it is
not necessary to connect the shielding wire to a
grounding plate.
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Connector pin assignment

JA7A and JA7B
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 1
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 SPM or SPMC.

2 SPM or SPMC serial interface connection using an
optical fiber cable
The use of an optical I/O link adapter with the SPM
or SPMC 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 SPM or SMPC units

SPM SPM
Ja7e| SPMC JA7A Ja7e| SPMC JA7A

CNC
JATA
JA7B K12 K12

- Electrical interface connection between four SPM or SMPC units in i series
Refer to the applicable CNC Connection Manual (Hardware) for a
detailed description of the serial spindle connector panel.

SPM SPM
Ja7e| SPMC JATA Ja7e| SPMC JATA
CNC
JAM
K12 K12
JATA-1
JA48 Serial spindle
connector
panel SPM SPM
JATA2 Ja7g| SPMC JATA Ja7g| SPMC JATA
K12 K12 :|
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9.3.3.7 Details of cable K14

For the motor with Mi sensor

SPM JYA2 Shield lMi sensor Motor
(5) MA A 5 PA (A2)
(6) >'< ‘MA ! /\ ' RA >'< (B2)
(7) I MB A ! PB I (A3)
@ X me i [\_I re X (B3
./ : : ./

20) A 5V 0.5mm2 : 5V A (A1)
./ : : ./

(16) A 0V | 05mm? | oV A (B5)
./ ! ! ./

(13) A\ THR1 | A 5 THR1 A\ (A6)
(15) XT1HR2 | J\__I THR2 X (B6)
\/ : : N
(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 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 5V 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

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 THRA1

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

A1 +5V B1

A2 PA B2 RA
A3 PB B3 RB
A4 B4

A5 SS B5 ov
A6 THR1 B6 THR2
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For the 0/0.5i spindle motor with Mi sensor

SPM JYA2 Shield lMi sensor Motor
(5) MA L p L owa (4)
@ X ma i [\ i wa X q
o L e A VB L
® X omB i [\ v X

G/ : : ./
o) A\ sv_ | NG,
\/ : : ./
(16) N ov_ | Lo A (@)
\/ : : ./
(13) N THR1 E A i THR1 /A (9)
15 XTHrR2 ¢ [\ | THR2 X (10)
) : : )

(10) \) SS ‘ ]

20-pin half-pitch connector

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

(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 THRA1
10 THR2

e 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

SPM JYA3 Shield l o Positioncoder

SPMC YA (B)

@ X ez | J\__{ -z X @)

5 L e A A L

6 K pa [\ A X ()

(7) I PB_| A | PB I (©)

@ X8 [\ 8 X ®
9, : : 9,

©.,(18),200 A 5V 1 05mm2 i s5v L (H)
) ; : ),

(12),(14),(16) A oV ! 05mm? | oV A (K)
) ; : ()

20-pin half-pitch connector

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 JY A3-side connector that
matches the recommended cable. See Appendix B, "About Cable
Conductors," for detailed explanations about the cable.

NOTE

If only one 5V 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.

-222 -



B-65282EN/05

9.CONNECTION

Connector pin assignment

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

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 cannon connector on the Positioncoder side

A PA B PZ C PB
D E F

G H +5V J

K ov L M

N *PA P *PZ R *PB
S T
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9.3.3.9 Details of cable K17

It is unnecessary to wire THR1 and THR2 if the BZi sensor is used as
a separate detector (connected to the connector JY A4).

For the motor with MZi sensor

SPM JYA2 Shield iMZi sensor Motor

(1) Mz A vz L

@ KNowmz i\ vz X ey

(5) I N :( (A2)

@ Kowa i\ wva X @2

o Lwe © p v L g

(8) EIS *MB E /\ i *\VB EIS (B3)

©.(18),20) A sv | 05mm? Y A a1
W/ : : /

12.014,(18) A ov | 0smm® | ov A @5
WV ! : WV

(13) N THR1 i A i THR1 /N (A6)

(15) >|<THR2 i /\ E THR2>|< (B6)

(10) 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 5V 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
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

A1 +5V B1

A2 VA B2 *VA
A3 VB B3 *VB
A4 vz B4 *VZ
A5 SS B5 ov
A6 THR1 B6 THR2
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For the 0/0.5i spindle motor with MZi sensor

20-pin half-pitch connector

SPM JYA2 r_S_h_iga_I d lMZi sensor Motor
(1) Mz ¢ A vz L e
@ XMz i [\ vz X @
5 L wa A i va L
© K wa i [\ ~va X q
(7) I MB | A VB :( (5)
® X mB [\ v X

/ : ; /
20) A sv P os5mm? I s5v A (8)
) ; : )
16) AL ov i 05mm? ! ov A (@)
) : : )
(13) ATHR1 ¢+ A THR1 A\ (9)
(15) >|<THR2 : /\ i THR2>'< (10)
./ ! ! /

(10) <|> ss ‘ !

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 *VZ
4 VA
5 VB
6 vZ
7 ov
8 5V
9 THRA1
10 THR2

e 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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For the built-in spindle motor (BZi sensor)

20-pin half-pitch connector

Cable specification :

Crimp terminal M4

SPM JYA2 Shield_____
(5) MA A L VA J\ (5) CN1
@ K wa i [\ | wa X @
(7) I MB i A ¢ VB :( (6)
@ Some i [\ ve X @
2) :( MZ | g :( (1)
I | | T
(1) MZ | vz J\ (2) CN2
(18),(20) I 5V | 05mm? | 5V :( (1), (4)
(14),(16) I OV | 05mm? | oV I (3),(6)
(13) A THR1 A ~ ;
15) XTare | [\ | 72 X i
| | A |
(10)$ s o ‘,i()—‘

6 common shielded cable

(Four 0.18mm” twisted pairs + 0.5mm” wires)
Recommended cable conductor : A66L-0001-0368

From the built-in
motor

CN1, CN2 : manufactured by HONDA
Connector : Z-374
Contact : HKP-F413

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 5V 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 Honda 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 Honda Kogyo Co., Ltd.) on the motor side

1 5V 4 5V
2 VZ 5 SS
3 ov 6 ov
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9.3.3.10 Details of cable K33

(16)

SPM JY1 Shield Analog override
SPMC (1) OVR1 !
2 X OVR?2 | variable
>|< ! resistor
(20) ov . *)
Speedometer
Load meter

(18) X

(7) :(

20-pin half-pitch connector

(19) X
T

T )

Power magnetics cabinet

Cable specification :

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

1 Select such an external resistance such that
VR+R1 falls within the range between 2 kQ and 10
kQ .

2 The SPMC has no LM output. For the SM output,
select the load meter or speedometer by parameter

setting.
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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 #
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.
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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.

+OV [T

Output voltage

ov

0 Maximum speed

Motor speed min™’!
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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:

'

- I

-€ >« e}
|

L}
g - - - - _:\ ~ : Maximum motor output
E] ' ] ~~ ' (= 30-minute rated output x 120%)
[e] S
S N 4/
° | }
€ I ]
% _______________________ _: }<— 30-minute rated
k= [ ! output
o3 1 ~. i
! ~. 1
n | S
(kW) ' "I~ Continuous rated
: ! output
L ' Viod ' d Motor speed
(Base speed) (Maximum speed in (Maximum speed)
constant-output area)
T
A
i
() i .
=3 Maximum motor output
S : (= 30-minute rated output x 120%)
s i
o
£ T
% : 30-minute rated
.g_ : /output
0 ]
(kg-m) | ' ) Continuous rated
9 : 1 T~ output
0 " —1 1 1
Motor speed
10V | !

'l"I'HTH_:I_H'l"H'I'HTHTmTHﬂ [ ot oapa < 20

|
|
1
L U I dimimim e _.: output

Continuous rated
output

2 Voltage for load meter

)
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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)(NOTE) |nf:I|cated fOI-' Type of load meter Ratio to full scale (%)
continuous rating used

0.55 4.2 100 100

00.5/10000i 1.1 8.3 200 E 200
1.32 10.0 240 240
1.5 5.7 100 102.2

o1/10000i 2.2 8.3 147 A 150
2.64 10.0 176 180

1.1 2.5 100 100

a1.5/10000i 3.7 8.4 338 D 338
4.4 10.0 400 400

2.2 5.0 100 101

02/10000i 3.7 8.3 166 C 166
4.4 10.0 200 200
3.7 5.6 100 100.8

3/10000i 5.5 8.3 148 A 150
6.6 10.0 178 180
5.5 6.1 100 109.8

06/10000i 7.5 8.3 136 A 150
9.0 10.0 164 180
7.5 5.7 100 102.6

8/8000i 11.0 8.3 146 A 150
13.2 10.0 175 180
11 6.1 100 109.8

o12/7000i 15 8.3 136 A 150
18 10.0 164 180
15 6.7 100 100.5

o15/7000i 18.5 8.3 124 B 125
22.2 10.0 149 150

18.5 7.0 100 105

o18/7000i 22.0 8.3 118 B 125
26.4 10.0 142 150

22.0 7.0 100 105

a22/7000i 26.0 8.3 118 B 125
31.2 10.0 142 150
30.0 6.7 100 105.5

30/5000i 37.0 8.3 124 B 125
44 .4 10.0 149 150

37.0 6.8 100 103

o40/6000i 45.0 8.3 122 B 125
54.0 10.0 146 150

45.0 6.8 100 103

a50/4500i 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
: ! ' 1
: : b
Correspondence to ov 555V 83V 10.0V
voltage
White band Yellow band Red band
Color classification | —> |||
A
o |||I|III|I|I|I|I]III'I|I'%
Indication 0 50 100 125 150
B \ %
]
1 f f t
Correspondence to : ' : '
voltage ov 6.66V 8.3V 10.0V
White band Yellow band Red band
Color classification [ >| [ >
Yz
|I I Ii 1427)é3
c Indication 0 50 100 150 166 200
| | % l I
[} t I |
[} I I ]
| I | [}
Correspondence to ov 5.0V 83V 10.0V
voltage
White band Yellow band Red band
Color classification j > >| >|
7
|IIII|IIHIII1|IM
D Indication 0 100 200 300 338 400
I | % ! i
] | ] I
[} | ) }
Correspondence to ! ! ! !
voltage ov 5.0V 8.3V 10.0V
White band Yellow band Red band
Color classification < > ||
ll |l l| L1 lI | 1 Il’ L 111 %%2%%%
E Indication 0 50 100 150 200 240
! A I |
| [} | )
| | ] |
i | ] |
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.
Switching
circuit
o
SMorLM O —a"
For main For sub
(high) (low)
K\ Tachometer or
dynamometer
0M<)
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9.3.3.11 Details of cable K36

CNC
SPM o Shield _____ Separate sensor
TYPEB i i interface or others
~___(1) Pz | £ Pz
> o ez J e >
~N____(5) I PA A paA I
> o e U e >
e A B L
o> @ Aee i [\ | e X ¢]>
I i i IDifferentiaI receiver
| ! circuit
(12),(14),(16) T oV i : 0V T
20-pin half-pitch connector ; ----------

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
o, position coder
o position coder S

SPM input sensor MZi sensor

BZi sensor

CZi sensor
Output signals PA, *PA, PB, *PB | 1024 pulses/rotation "
Output signals PZ, *PZ 1 pulse/rotation

Differential driver signal
(RS422 compatible)

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

d

PB

TpwO Tpw1 Tpw2 Tpw3

—

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.

pAJ_I

/\ 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.

*  Phas

e relationship between the phase Z signal and the phase A/B

signal

PA

PB

Pz

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.

L

The phase relationship varies with
the sensor.

-

The phase relationship varies
depending on the speed.
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9.3.3.12 Details of cable K71

SPM JYA3 Shield Proximity switch
a1y | 2av | 24v/\F’NPtyIDe
i : ©,
(13) ISCCOM : :
(15) IEXTSC | , OUT |
. : 9,
(14) I oV ; i
(16) I oV . OV o
(10) I ss ‘ |
20-pin half-pitch connector
SPM JYA3 Shield Proximity switch
an | 2av | 24v/\NPN type
i . ©,
(13) ISCCOM ?: i
(15) IEXTSC : , OUT |
. : 9,
(14) )Y | i
(16) Y OV S
(10) I Ss . |

20-pin half-pitch connector
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SPM

JYA3 Shield Two-wire
(1) 24V proximity switch
O i E / NPN type
(13) ISCCOM i !
(15) IEXTSC | , OUT 1
! ' \/
(14) ov i E
(16) oV | OV L
: ! ./

(10) I SS .

20-pin half-pitch connector

Connector pin assignment

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.

See Subsection “- Connector pin assignment” for the K 16.
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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.

(a) DC two-wire proximity switch

Item Specification
Supply voltage . 24 VDC J_.r1 SV .
(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
Supply voltage . 24 VDC J_.r1 SV .
(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 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.
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9.3.3.13 Details of cable K79

20-pin half-pitch connector

SPM JYA2 Shield hermistor Motor
(13) A\ THR1 A THR1 (A6)
(15) >'<THR2 l /\ : THR2>'< (B6)
(10) T ss ‘ . ss % (A5)

Manufactured by tyco Electronics AMP
Housing : 178289-6
Contact : 1-175217-2

Cable specification :

0.18 mm” twisted pair with common shielded
Recommended cable conductor : A66L-0001-0368
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.
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9.3.3.14 Details of cable K88

This cable is required when using the spindle EGB function.

SPM JX4 l rx4 SPM
TYPE 3) TX A RX 1) TYPE
B 4) X TX A Rx X () B
(1) I RX A X :( (3)
2 X *RX '\ Tx_X ()
./ \/
(12),(14),(16) N 0OV oV N (12),(14),(16)
./ \/

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 SPMs that use this connection must be
connected to the same CNC as shown below.

JX4 SPM

TYPE B
K88

JA7B

Motor sensor,
spindle sensor, etc.

.

Motor power

SPM i
TYPE B JATA-2
JATA ;Sgrigll : JAS i series
Motor sensor, { } i spindle CNC
spindle sensor, etc. ua7 K2 T ga7ac gf,‘;ﬂg?mé

Motor power
line
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9.3.3.15 Details of cable K89

When the CZi sensor is used as a separate detector (connected to
connector JYA4), wiring for THR1 and THR2 is not required.

SPM JYA2 or CZi sensor
JYA4 r Shield_____. Preamplifier
(1) MZ 1 N vz (14)
@ X wmz i [\ vz X s
5 L wa A A L ey
@ K wa i [\ ~va X an
o Lwe i o b w Lo
® X ome i [\ =B X (19)
N\ ; ; /
©),(18),(20) A 5V ! 0.18mm? | 5V A (4).(5),(6)
), : : )
(12),(14),(16) A ov ! 048mm? I ov A (1).2).3)
/ ! : O
(13) AN THR1 E A i THR1 AN (8)
(15) >|<THR2 | /\ i THR2>'< (9)
(10) SS . . SS g (7)

20-pin half-pitch connector

Crimp type

Soldering type

Manufactured by Hirose Electric Co., Ltd.

HR22-12WTPA-20S

Crimping pin : HR22-SC-122 (15 pins are required for one connector)
Housing : HR22-12WTPA-20SC
Crimping tool : HR22-TA-2428HC (Hirose Electric Co., Ltd.)

Cable specification :
6 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.
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9.3.3.16 Details of cable K90

Only when the dual check safety function is used, this connection is
required for the second spindle.

SPM  JA7A

(1)

(15) 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

SPM

- 246 -
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9.3.3.17 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):

- Variations in low speed become large.

- The alarm lamp indicating a discontinued sensor signal lights
improperly.

- The alarm lamp indicating a missing sensor signal position pulse
lights improperly (for the MZi and BZi sensors).

Give consideration to wiring so that minimum lengths of non-shielded

portions are provided for the connector connecting the cable for SPM
and signals output from the spindle motor. (See the examples below.)
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(1) Sample wiring in the motor terminal box

—

\_O
o

KO O O
Motor power lines /_-O O O
.
§\\
N -0 O O
\\*/— Motor
~4 terminal
1O O O box
000
000 Transit
connector

000

Unshielded portion ~

]

Reduce the length of
the unshilded portion.

o2 /o

Feed back cable

\\\
It

(2) Sample wiring in the relay box for the built-in motor

To amplifier To amplifier
Shielded portion
Transit box
N Unshielded
™ portion
Reduce the
(5 length of the
Transit unshilded
Q Q (P connector portion.
- \Wire the feed
|~ ————{_back cable away
from the motor
Motor power lines power lines.
r-—-E\\“Feed back cable

T 1

To motor

=

To sensor

248 -




B-65282EN/05

9.CONNECTION

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
Crimp type F130-20S FI-20-CVS2 F130-20S-CVS2
Honda Tsushin Kogyo
Co., Ltd. PCR-V20LA
PCR-E20FA
AB6L-0001-0284#10P Hirose Electric Co., Sideways cable slot | Sideways cable slot
Ltd. type type
Soldering type F140B-20S FI1-20-CVS2 F140B-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

AG6L-0001-0462
AG6L-0001-0481

connector does not
have pin No. 11, 13,

Ltd.
F140B-2015S

type
F1-2015-CVS

type
Fl40B-2015S-CVS

AB6L-0001-0491 15, 17, or 19.

Hirose Electric Co., Sideways cable slot | Sideways cable slot
A66L-0001-0368 Soldering type Ltd. type type

F140B-20S FI-20-CVS5 F140B-20S-CVS5
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9.4.2 Tyco Electronics AMP D-5000 Series Connector

Receptacle housing

The oi 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
3.1.3.3, "Connectors."

Connector D-5000

Receptacle housing  Receptacle contact Cable

LAl |

poja  E—{ ]
— 0

B1jA1 —T:

/ Conductor
Ke

Indication of the key type

x
\

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.

Receptacle housing | Specificatio . -
model number n of the key Applicable servo amplifier
PSM-5.5i, SPM-2.2i, SPM-5.5i
1-917807-2 X SVM1, SVM2(L), SVM3(L)
3-917807-2 XY SVM2(M), SVM3(M)
2-917807-2 YY SVM3(N)
(Reference)

There is a cable-end connectors which are inserted no matter
what key is used. Contact the connector manufacturer (Tyco
Electronics AMP) 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.

150 90 60

wht

150mm-wide
Screw terminal

90mm-wide
SVM2

(Screw terminal
winth PSM-
11i/15i or SPM-
11i/15i)

Conductor | Conductor Insulation Manual
Rectangle contact . . outer tool
model number size size 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
Applied Connector key Contact
PSM-5.5i XX SS
SPM-2.2i
SPM-5.5i
SVM1
SVM2 (L-axis) D D
SVM3 (L-axis) E E 131898626
1-917807-2 S
SVM2 (M-axis) XY
SVM3 (M-axis)
I:[: 3160406
ujl “”
3-917807-2
SVM3 (N-axis) YY 316041-6
60mm-wide E E L
All models
connectize E n
2-917807-2 1318697-6
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1 0 SPINDLE-RELATED OPTIONS
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10.1 SPINDLE ORIENTATION

Sensor

Sensor

Description

o, position coder Connected to the spindle on a 1:1 basis (directly connected by using a gear or timing belt)

o, position coder S [Connected to the spindle on a 1:1 basis (directly connected by using a gear or timing belt)

MZi sensor

CZi sensot

BZi sensot Directly connected to the spindle on a 1:1 basis

Mi sensor
Proximity switch

Installed on the spindle. The motor is connected with the spindle by using a gear.

Detection unit and repetitive positioning precision

Sensor

Number of feedback

Detection unit

Repetitive positioning

signals precision(NOTE)
o position coder 1024p/rev 0.088° +0.2°
o position coder S 1024p/rev 0.088° +0.2°
128A/rev
MZi sensor, BZi sensor to 0.088° +0.2°
512\/rev
512\/rev
CZi sensor to 0.088° +0.2°
1024 \/rev
128A/rev +0.2°
Mi 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 Mi sensor plus proximity switch method,
stop position control is exercised using the Mi 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 UNIT

10.2.1 Overview

The switch unit is installed between a spindle amplifier module 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)

NOTE
This switch function cannot be used with the oCi
series.

10.2.2 Specification

Magnetic contactor specification

FANUC ordering A58L-0001-0306 A58L-0001-0312
drawing number Fuji Electric (SC-3N) Fuji Electric (SC-6N)
Rated voltage 220V 220V
Rated current 65A 125A
Closing/breaking current Closing 780A Closing 1500A
capacity Breaking 650A Breaking 1250A
Open/close frequency 1200 times/hour or more
Life Mechanical 5,000,000 times or more
Electrical 1,000,000 times or more
Rating of operating 200V/220V 15% to +10%
electromagnetic coil 50/60Hz +1Hz
Target spindle amplifier Up to SPM-15i Up to SPM-30i
module

Relay specification

FANUC ordering

. A58L-0001-0307 OMRON (Model LY2-D)
drawing number

Rated voltage 24V +10%

Rated current 36.9mA
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710.2.3 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)

Up to SPM-15i

250.0
234. 0
—
- iz, M ,——ﬂ—u [ —
2| ||| @y
® e e L
© ° gsum
] 1 IR 5 E X e e
[© @ % i
<) M I [
[ g @] 1 IR /1l
| 1 L4 ® _@, ® " /&
© U

130.0
e

T—
Y—

]
p
o
D &-D
|
-D
B :
o L
T [HD
134. 0

A06B-6078-K034

Fig. A

Mounting diagram

RELAY —
MCC1} [MCC2
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Up to SPM-30i

275. 0

256.0

U

B-65282EN/05

A06B-6078-K036

Fig. B
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/.0
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= =
ey

Mounting diagram
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Outside and mounting dimension diagrams of the switch unit for output
switch control (Y/A connection)

Up to SPM-15i

250.0
234.0
L = ] ﬂﬂ{ e
l SllE ; aiieilie @ 8' 1
o) & Sl L
O hgp )0 Gi=e
% o %n
® © (]
@@ | |4e][e][e H@é f}\ L
77— = 0 —

—
=
s
L=
1]11
_)’J”
=

il
L

b

TD JR-D_
134.0

TP _[H-D

By miin

N

gy i N ]

A06B-6078-K035

Fig. A
Mounting diagram

RELAY —
MCC1{ {MCC2
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Up to SPM-30i

275.0

295.0

DL
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10.2.4 Connection
PMC Switch unit
— 4 Power line switch signal l“YS(?'
vor

r
|
t
!
LY B8
i o +24V s
o +24V regulated i
power supply C
24V L
] . RYS (5) AC200V
Py AL MCCL e
Y N
K 14
- -
! Auxiliary contact A —¢—* MCC1 (42)
! — | —
N i |
RV ' D . |
__{:1 I Magnetic contactor state MecHa ; MCCI |
5 signal on the low-speed 'A2
L{: output characteristic side : Auxiliary contact B
or sub-spindle motor side e e e A - — - 2
oV 42 41
Magnetic contactor state MGCHD)

signal on the high-speed
output characteristic side

Lor main spindle motor side
. e s
{ o T w
| _ A2
Lr:j | Auxiliary contact A !
LD e o e m e e (O m = e — — -
ov 42 41

NOTE
Make a connection to the switch unit by direct

screwing on the screw terminal of the magnetic
contactor and relay socket.

- - - --5Al

)
|
|
t
i
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10.2.5 Notes

B-65282EN/05

2)

)

(1) Install the switch unit under the same conditions as for the
spindle amplifier.
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] @[@;“7//////// r:///////////// 7@1% A
o e | b & > o o]
g E : 2 Upward
Jo %I ]o O 1 i mi ?;rrection
[ O _ﬂ § installation
: TR

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.

Pelesie=ef
W

[x mIolol—lol®
=1

% S

& _

N T30 IR Upward

% = direction for
%n mleel—(alel | installation

T
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(4)

()

Provide an arc space as shown below.

Insulator or grounding metal
Provide the following space:

5 mm or more for arc base -0306

20 mm or more for arc base -0312

|
ns

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.

(a) Tightening torque

(i) Magnetic contactor

i Tightening torque [kg-cm]
Location A58L-0001-0306 | A58L-0001-0312
MCC main terminal 62.0 (M6.0) 84.0 (M8.0)
MCC auxiliary 14.0 (M3.5) 14.0 (M3.5)
terminal
(il)) 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 SPM
TYPE A or SPM 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.

- A cable for connecting the SW module with the SPM needs to be
prepared.

A metal plate for mounting needs to be prepared.

NOTE
The sub module SW cannot be used with the oCi
series.

For the drawing numbers of the sub module SW and connection cable
kit, see Chapter 3.

710.3.1 Configuration

, PMC
Connection
Sub module i SPMTYPEAorB . .
sw cable kit Spindle motor (main)

CXA2B CXA2B ‘ ‘ CXA2A

| Switch unit —
avaem | [ avaz JYA2
JYA2S
svasm | [ ovas JYA3 ]
JYA3S
wvaam | [ovas | © JYA4 —
JYASS

Spindle motor (sub)

EIEIEE

(*) Only when the sub module SW is combined
with SPM TYPE B

-262 -



B-65282EN/05

10.SPINDLE-RELATED OPTIONS

10.3.2

Specification

By combining the sub module SW with SPM TYPE A or SPM 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 SPM TYPE B (organization number 6 or 7 indicated below),
select TYPE B as an SPM to be combined with the sub module SW.

Organization on main or sub side Remarks
1 2 3 4 5 6 7
. . SPM TYPE A O|]O0|O0O]0O]|O
SPM combined with sub module SW SPM TYPE B ol o
Mi sensor o] O|O0]|]O0]|O
MZi sensor (0]
Sensor on the motor BZi sensFJr (when a built-
in motor is used) 0
Spindle system CZi sensor (when a built-
configuration in motor is used)
o, position coder 0] 3
Sensor on the spindle Extgrnal ‘I-rotat?on © z
BZi sensor, CZi sensor (0]
o, position coder S (6] 3
Rigid tapping o'lo|lo|o 0?0 ]O
Orientation by a position ol o ol o 4
coder
Orientation by the external 02
Function one-rotation signal
Spindle synchronization Velocity synchronizaton |0?| O | 0 | 0 [0?| 0 | O Z
Phase synchronization o]0 ] O (O]
Threading o]0 ] O O] 0
Cs-axis contour control (O INC) O] °

*1

*2

*3

*4

*5
*6

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.

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
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Sub module SW

50

4-94

32

jT

fo——o}
AR
B LTo|
W )T
SRR
wore T TT:
A ﬁ . E N
e —
38
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 SPM-157 (90 mm
wide)
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.
(Short bar of the | [U] e U
NC link section) | FANUG |
150 90
A
8 FAMUID LD
O [T ee TN LT ETRTLIT
cAUTION2 [ 1 ]
L o o] %ﬁ"ﬁﬂnmm
s E g8 |
LAAZER
o
i ﬂﬁﬂ
o IJ1
= we|(1% 71
42 /7, ™ I
Jg L wnz |1
#E T, s [T
Wi T | ]
w R ﬁ;
| ' A @
— o Ik ﬂﬁ%
I
©
UV W
65 ‘&
[ row
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710.3.4 Connector Installation Diagram (for Combination with SPM-
15i)

A !
‘ FANUG ‘
O et i
°
CAUTION £
—) o ST
pEesRTL T |
ool g A
STATUS
2 =|_|
1=
[ |
[ |
LXAZR
CXAZA
e 11
n [T
= ]
8 v E E ]= ATA UQH
4 |8 Ig ) aene (1% F
5 W ﬂ E g JrA3 [H ]ﬂ
6 ¥ Tt ) w1 Name Indication
M= 1 | Connector for PSM interface output CXA2A
7 S i 2 | Connector for PSM interface input CXA2B
8 o T N 3 | Connector (main side) for spindle sensor connection | JYA2M
. A on motor side
‘ L o 4 | Connector (sub side) for spindle sensor connection on | JYA2S
© S i motor side
I 5 | Connector for position coder connection and external | JYA3M
@ one-rotation signal connection (main side)
W]V W@ 6 | Connector for position coder connection and external | JYA3S
£ A one-rotation signal connection (sub side)
7 | Connector for separate spindle sensor connection | JYA4M
(main side)
ﬂ @@ 8 | Connector for separate spindle sensor connection | JYA4S
(sub side)
NOTE

Install a module 150 mm wide or more (SPM-22i
and higher, SPM-30HV: and higher) on the right
side of the SPM.
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10.3.5 Connection

Total connection diagram

K2
PSM/SVM/SPM SVM/SPM
Sub module SW
K69 CXA2B  CXA2A K69
PSM/SVM/SPM SVM/SPM
K12 JA7B JATA
CNC/SPM SPM
JYA2 JYAZM Motor on the main side: Mi sensor K14, MZi/BZi/CZi sensor K17
JYA2S Motor on the sub side: Mi sensor K14, MZi/BZi/CZi sensor K17
JYA3 JYASM Spindle detector on the main side: o position coder K16
JYA3S Spindle detector on the sub side: o position coder K16
JYA4 JYAIM Separate detector on the main side: BZi/CZi sensor K17
JYA4S Separate detector on the sub side: BZi/CZi sensor K17
Magnetic contactor
Spindle motor on the main side
PMC Contact check signal Spindle motor on the sub side

Switch signal 4\

—— Included in the connection cable kit

For details of the connection cables other than the connection cable
kit, 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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11.1 POSITION CODER

11.1.1 o Position Coder

Name and drawing number

Name Drawing number Remarks
o position coder A860-0309-T302 [es flange m01_11nting,
10,000min
Absolute maximum rating
Item Specification
Power supply voltage -0.5V to +7.0V
Operating temperature range 0°C to +50°C
Humidity 95%RH or lower
Electric specification
Item Specification
Power supply voltage 5V5%
Supply current 350mA or lower
Output signal PAE,*PAE,PBE,*PBE 1,024 pulses/revolution
PSE,*PSE 1 pulse/revolution
Mechanical specification
Item Specification
Input axis inertia 98x103kg¢n2oﬂower
Input axis start torque 0.098N-m or lower
. Radial load (operating) 98N
Input axis allowable load Thrust load (operating) 49N
Maximum speed 10,000min'1
Structure Dust-proof and drip-proof structure (E.qu.ivalent to
IP55: When a water-proof connector is installed)
Anti-vibration acceleration 10G
Weight Approx. 0.75kg
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Signal phase relationships (timing chart)

Output pin arrangement

B-65282EN/05

T
a,b,c,d=T/4+T/10
PAE _I r
PAE | L
PBE
*PBE
S 3 T<e<2.3T
PSE J
*PSE _I
A B c D E F G H J
PAE | PSE | PBE +5V
K L M N P R s T
oV *PAE | *PSE | *PBE
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External dimensions

98
4-95.4 od 0345
S i I 31
Fy 55? N 40,15
9] o
[te] o 8
T ~\ Q
o O -
o L. 159 ®
i '
3 3 — +B—H p 3 _
// ¢ “ )
- SEAd ® 20
O / 1 o
o © B ?
© N
Q
oyr—F—y' —t——
56
68 MS connector : MS3102A-20-29P
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Name and drawing number

Absolute maximum rating

Electric specification

Mechanical specification

Name Drawing number Remarks
osition coder S AB60-0309-T352 | 108 flange mounting,
“p 10,000min”

Item

Specification

Power supply voltage

-0.5V to +7.0V

Operating tempe

rature range

0°C to +50°C

Humidity

95%RH or lower

Item

Specification

Power supply voltage

5V+5%

Supply current 350mA or lower

Outout sianal AP.BP 1,024 A/revolution

P 9 PSE,*PSE 1 pulse/revolution
Item Specification

Input axis inertia

9.8x1 0'3kg~m2 or lower

Input axis start torque

0.098N-m or lower

Radial load (operating)

98N

Input axis allowable load

Thrust load (operating)

49N

Maximum speed

10,000min”"

Structure

Dust-proof and drip-proof structure (Equivalent to
IP55: When a water-proof connector is installed)

Anti-vibration acceleration

10G

Weight

Approx. 0.75kg
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Signal phase relationships (timing chart)

AP, XAP
BP.XBP

PSE
*PSE

T

AP

11.SPINDLE-RELATED DETECTORS

BP XAP,XBP

/><\ L[ 25V $0_8to1.2(VP-P)

L AXS AN AXS

Output pin arrangement

|( —— |6|=9015(deg)
| -

Hi: 2.4V or higher

Lo: 0.4V or lower
A B C D E F G H J
AP PSE BP +5V
K L M N P R S T
oV XAP | *PSE | XBP
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External dimensions
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56
68
MS connector : MS3102A-20-29P
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11.1.3 Installation Conditions and Notes

(1) Connection method
Two methods of connecting an o position coder or o position
coder S with the spindle are available.

o, position coder

(a)

(b)

One method connects a position coder to the rear part of the
spindle by using a flexible joint. In this case, spindle
rotation is transferred to the position coder accurately, so
that the positioning precision of the position coder becomes
high. In this case, however, the location where the position
coder can be installed is limited, so the mechanical section
may need to be modified.

With the other method, as shown below, a shaft for holding
a pulley is fitted onto the shaft of the position coder, and
the shaft is held by two bearings. The pulley of the position
coder is connected via a timing belt with the pulley attached
to the spindle.

Key Bearing

or o position coder S

% Mounting —
! plate

This method is generally used to connect a conventional position
coder with the spindle. In this case, however, pay attention to the
following:

<1>

<2>

If there is backlash between the shaft for holding a pulley
and the shaft of the position coder, fretting can occur on the
shaft of the position coder, or the key can become loose,
causing the positioning precision of the position coder to
degrade. So, ensure such a fitting tolerance that there is no
backlash between the shaft of the position coder and the
shaft for holding a pulley and between the key and the key
groove.

If the periphery of the pulley of the position coder is
eccentric relative to the axis center of the shaft of the
position coder, or the periphery of the pulley fitted onto the
shaft is eccentric relative to the axis center of the shaft, the
positioning precision of the spindle degrades in proportion
to the magnitude of eccentricity. So, minimize these
eccentricities.

-275 -



11.SPINDLE-RELATED DETECTORS B-65282EN/05

(2) Shock
The position coder is a precision detector. So, be careful not to
apply a shock to the shaft.

(3) Atmosphere
The protection grade of the position coder satisfies IP55.
However, this standard is applicable to short-time performance.
So, ensure that the position coder is not routinely exposed to a
coolant and lubricant, and that there is no deposit of oil. If the
position coder is exposed to a coolant or lubricant, install a
protection cover.
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11.2

BZi SENSOR

11.SPINDLE-RELATED DETECTORS

Name and drawing number

Remarks
Name Ordering Number Sensor ring
number of teeth Max. speed Inner Outer
diameter | diameter

BZi sensor 128 |A860-2120-T201 20,000min”"
BZi sensor 128H|A860-2120-T211] 20 70,000min™ $40 952
BZi sensor 256 |A860-2120-T401 15,000min”
BZi sensor 256H|A860-2120-T411 256 30,000min'1 082 9103.2
BZi sensor 384 [(A860-2120-T511| 384 15,000min'1 0125 0154.4
BZi sensor 512 [A860-2120-T611| 512 10,000min'1 0160 $205.6

Absolute maximum rating

Item Specification
Power supply voltage -0.5to +7.0V
Operating temperature range 0 to +80°C

Humidity 95%RH or less
Electric specification
Item Specification

Power supply voltage 5V+5%

Supply current 0.05A
BZi sensor 128/128H 128\/rev.
VA,*VA |BZi sensor 256/256H 256M\/rev.
g:;‘;‘g VB,*VB |BZi sensor 384 384Arev.
BZi sensor 512 512A/rev.

VZ,*VZ |Common to all models 1\/rev.
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External dimensions
- BZi sensor (with mounting ring)

«©

< ( )
HRIEH==m—— ) -, @
l:l::: ==
g L___ > g Y
IS
S
24 26 ('2
o 37
1200 (Cable length) 37 al <—6>
© <
<1> _g AI‘cts
@
-
_ — ®) ET)*,_.,__,_
-7 S Pu
7 s
NS SRVAN AV R
/ )\ !
I/ / v\ [
o ! ] Ll
«Q t T |
= B I ol
K s
\
* \
Accessories s NAN : : :
(Manufactured by Honda N S— T
Tsushin Kogyo Co. Ltd.) N [
Connector:Z-374, 2 pieces
Contact :HKP-F413, 12 pieces 0B* {, Sensor ring Z
Sensor ring B
Sensor mounting ri
3-¢6.6,equally spaced on¢F
Mounting screw : M6x10
Sensor type No. Sensor ring | Number of teeth 0A * 0B * C D E oF G
A860-2120-T201 Ring 1
. 128 56H6+0.019/-0.0 | 100h6+0.0/-0.022 25 R57 20 78 10°
A860-2120-T211 Ring 2
A860-2120-T401 Ring 3
256 108+0.040/+0.020 | 140h6+0.0/-0.025 51 R80 46 124 30°
A860-2120-T411 Ring 4 o i

For the outside dimensions of the sensor ring, see "Sensor ring"
described later.

NOTE

Use this sensor under 80°C.

Handle these precision parts with special care. In particular, never apply external force to part S.

The sensor consists of electric circuit. Therefore, keep away from dust, oil, and any other harmful things.

The dimensions marked with asterisk are applied to the fitting diameter. Be sure to install the sensor so that it is

aligned with the inner or outer diameter of the guide. Otherwise, the detector may produce incorrect output.

The gap between sensor and detecting ring is preadjusted. The output signal may not indicate the target value due

to a dimensional error of the mounting spigot. When installing a sensor, check the output signal. If the specified

value is not satisfied, loosen the screw(*1) and make a gap adjustment.

*1 The recommended tightening torque of the screw is 1.2 Nm (12 kgfcm) £10%. After tightening the screw,
check, with a gap gauge of 0.1 mm, that a gap of at least 0.1 mm is provided between the sensor and the
sensor ring.

For the gap adjustment output signal level, refer to "ll. INSTRUCTION" in "FANUC AC SPINDLE MOTOR ais series

DESCRIPTIONS (B-65292EN)".

Connect the shield wire.

For easy maintenance, mount the sensor at a position where it can be replaced easily.

Sensor rings with the same specification number can be replaced with each other.

Sensor rings with different specification numbers cannot be used in combination.

Mating connectors are provided with the sensor.
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- BZi sensor (without mounting ring)

g 2|
-
F==F= :[J
I P P
°  E
2
o
(=%
®©
)]
B
[}
° |: s ;l
c
(‘Dj A
4 |‘-|
4
[
[
|
g [
(Machine \\\\ : : :
spigot) \\ \\\ B
\
Accessories \, 1 : : :
(Manufactured by Honda ,' I [
Tsushin Kogyo Co. Ltd.) | Jll 1o
Connector:Z-374, 2 pieces \ \ / I’/ |
Contact :HKP-F413, 12 pieces 1\ '\ S b
\\\ N s /// : : :
\ v 7/
N N - 77 [
B ~_ - a L .5mm or less
\§§\ ~—_i_-- ;;/ [ :
A és il
T Sensor ring Z ]
Sensor ring B
Sensor type No. Sensor ring Number of teeth oA B C D
A860-2120-T511 Ring 5 384 158+0.0/-0.025 84.3 78.3 R110
A860-2120-T611 Ring 6 512 210+0.0/-0.030 110.8 104.8 R140

For the outside dimensions of the sensor ring, see "Sensor ring"
described later.

NOTE

Use this sensor under 80°C.

Handle these precision parts with special care. In particular, never apply external force to part S.

The sensor consists of electric circuit. Therefore, keep away from dust, oil, and any other harmful things.

Mount the sensor, pressing it against the spigot (dimension ¢A) on the machine (the height of the spigot on the

machine is 4.5 mm or less).

T The gap between sensor and detecting ring is preadjusted. The output signal may not indicate the target value

due to a dimensional error of the mounting spigot. When installing a sensor, check the output signal. If the

specified value is not satisfied, loosen the screw(*1) and make a gap adjustment.

*1 The recommended tightening torque of the screw is 1.2 Nm (12 kgfcm) (10%. After tightening the screw, check,
with a gap gauge of 0.1 mm, that a gap of at least 0.1 mm is provided between the sensor and the sensor ring.

For the gap adjustment output signal level, refer to "ll. INSTRUCTION" in "FANUC AC SPINDLE MOTOR ais

series DESCRIPTIONS (B-65292EN)".

For installation, use screws of M4x20mm and M4x25mm.

Fasten the cable at a proper location so that if the cable is pulled, no direct force is applied to the sensor.

Connect the shield wire.

For easy maintenance, mount the sensor at a position where it can be replaced easily.

Sensor rings with the same specification number can be replaced with each other.

Sensor rings with different specification numbers cannot be used in combination.

Mating connectors are provided with the sensor.
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Sensor ring

Sensor ring (phase A/B ring)

Sensor ring (phase Z ring)

B-65282EN/05

o C G
N <| _|_1 4 O | | w
K (S (S \ (St S
A
F
Dimensions
Phase A/B ring) Phase Z ring
0A 0B C 6D oE F G
Ring 1, 2 52+0.0/-0.020 40+0.016/-0.0 10+0.1 52+0.0/-0.020 40+0.016/-0.0 8.6+0.1 6.7
Ring 3, 4 103.2+0.0/-0.020 82+0.0/-0.018 10+0.1 103.2+0.0/-0.020 82+0.0/-0.018 8.6+0.1 6.7
Ring 5 154.4+0.0/-0.020 125+0.025/-0.0 10+0.1 154.4+0.0/-0.020 125+0.025/-0.0 8.6+0.1 6.7
Ring 6 205.6+0.0/-0.020 160+0.020/-0.005 10+0.1 205.6+0.0/-0.020 | 160+0.020/-0.005 8.6+0.1 6.7
For the outside dimensions of the sensor, see "BZi sensor" described
earlier.
NOTE

force.

e Press fit the rings on a sleeve, then install the sleeve on the spindle shaft.
e Used ring can be recycled only one time.
e The circumference has special teeth. Therefore carefully protect against deformation and chipping due to external

e Check the feedback signal after mounting the sensor. For output signal adjustment, refer to "ll. ASSEMBLY" in

"FANUC AC SPINDLE MOTOR ais series DESCRIPTIONS (B-65292EN)".

Allowable maximum speed

Ring 1 Ring 2 Ring 3 Ring 4 Ring 5 Ring 6
Sensor type No. T201 T211 T401 T411 T511 T611
Number of teeth 128 128 256 256 384 512
Max. speed (min'1) 20,000 70,000 15,000 30,000 15,000 10,000

NOTE

¢ Interference for shrink fitting of the rings is changed according to the maximum speed of spindle. Refer to
"Tightening allowance" described later.

-280 -



B-65282EN/05 11.SPINDLE-RELATED DETECTORS

BZi sensor installation
As shown below, install ring A and ring B.

" The dimension 22 is

- Press the rings through the 22+ sppled to Tt and To11.
sleeve, then press the sleeve @Zsj,ie;’i’;‘igji;’"andfmf
into the shaft. Ensure that :
the A/B phase ring and the Z :| Sensor
phase ring are joined closely :
with each other. M%m

- Ensure that a displacement 1
between the middle point 03405
(9.3 mm) of the thickness of - s B BN
the A/B phase ring plus the "M’

Z phase ring and the center
of the sensor lies within £0.5
mm.

- Ensure that the swing of the
sleeve relative to the center
of the shaft lies within 0.005
mm.

- Ensure that the swing of the mounting ring relative to the center
of the shaft lies within 0.02 mm.

Phase A/B ring

Mounting ring

Tightening allowance
The table below indicates the shrink fitting allowance for each sensor
ring at maximum speed.

Unit : um
Max. speed T201 T211 T401 T411 T511 T611

(min'1) Ring 1 Ring 2 Ring 3 Ring 4 Ring 5 Ring 6
3000 08 to 943 | o11tood1
3500 07to ¢35 | ¢7to ¢35 | ¢9to d44 | 01310943
4500 011t0¢46 | 919t0949
6000 0610032 | 0610032 17 5% 037 | 4910 037 | 0150050 | 02910059
8000 01110039 | 01110039 | ¢2410059 | ¢47t0077
10000 01410042 | 014t0042 | $35t0070 | ¢71t09101
12000 07 to $33 | 07 to ¢33 | 91810946 | 018t0d46 | 04710982

15000 08 to 934 | 08 to ¢34 [ 92610054 | 026t0054 | ¢71t09106

20000 01010036 | 01010036 4110069

25000 01210038 $62t0090

30000 01510041 087109115

40000 02310949

50000 03310059

60000 04310 ¢69

70000 05710 $83

NOTE

1 Select a tightening allowance from the table above according to the maximum speed
and type of a ring used. A failure to satisfy a tightening allowance indicated above
can cause idle running or damage.

2 Each ring cannot be used at a speed higher than the indicated speeds. For the
maximum allowable speed of each ring, see "Sensor ring" described earlier.
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The BZi sensor is compatible with the BZ sensor. For details, see the

list below.

BZ sensor drawing nhumber

BZi sensor drawing number

A860-0392-T012

A860-2120-T201

A860-0392-T082

A860-2120-T211

A860-0392-T011

A860-2120-T401

A860-0392-T081

A860-2120-T411

A860-0392-T018

A860-2120-T511

A860-0392-T013

A860-2120-T611
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Name and drawing number

CZi SENSOR

Remarks
Name Ordering Number Sensor ring
number Max. speed Inner Outer
of teeth ] ]
diameter | diameter
CZi sensor 512 |A860-2140-T411| 512 15,000min'1 082 $102.8
CZi sensor 768 |A860-2140-T511| 768 10,000min'1 0125 0154
CZi sensor 1024 |A860-2140-T611| 1024 8,000min'1 $160 $205.2

Absolute maximum rating

Item Specification
Power supply voltage -0.5to +7.0V
Operating temperature range 0 to +50°C

Humidity 95%RH or less
Electric specification
Item Specification
Power supply voltage 5V+5%
Supply current 150mA or less
. CZi sensor 512 512A/rev.
Output x’;\*x';\ CZi sensor 768 768\rev.
signals ' CZi sensor 1024 1024 Mrev.
VZ,*VZ |Common to all models 1A/rev.

(Preamplifier output at ordinary temperatures and 500 min™.)

Signal name Check pin Output amplitude Offset
Phase A A (TO1 reference)
+ - +
Phase B B (TO1 reference) 1000+100mVp-p £50mV
Phase Z Z (TO1 reference) 660 to 1650mVp-p +50mV
For information on connector pins, see “Specification of
A B wire connection”.

5 Offset Z

Offset A X 7
Amplitude Al / [\ \ L To1 /\__J‘Z T01
I R N . \
! v‘r OffsetB  Amplitude i (\/

Amplituae B
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External dimensions

CZi sensor 512
A860-2140-T411
37 Six phase Z ring and phase1 1.5%0.2 (X5)
AB ring securing screws
241 26 . Factory-tightened — 37
A Sensor ring mounting
hole [
Six ¢5.5 through holes evenly PAsensor Z
@ @ located on a ¢92 circle element}
®
Q o\ Q o () Q .\6\
S o 17.5 -~
0 o) \% &= |
/ ~ o~
é © G 3 | H - <
> aURIET
/( i Phase AB ring o) i=dl=}
~ Q O//5: Q Sl
< 20 i é{) 0| Phase Z ring S|
Sensor «
< (/) S O o S X mounting rin
5 3
© ¢ © Sensor mounting ring Sleer;fen
,\Q attachment hole Sensor ring
' Four ¢5.5 through holes evenly : f i
Q) 3 Cable length : é 6<~ 24 located on a ¢124 circle Section A-A'| centering
N 1200 mm Irack
37 46
O -] ° (-} D D)
5 oo
Estq] i
fo) -] ° L] Q
170 A\ Preamplifier mounting hole
185 Four ¢5 through holestrack

For details on mounting, see "Installation".

NOTE

- (*1) A positive tolerance is set for the inside diameter of the sensor ring.
(*2) This value represents the outside diameter of the teeth surface of the sensor ring.

- (*3) A positive tolerance is set for the inside diameter of the sensor mounting ring.
(*4) This value represents the outside diameter of the sensor mounting ring.

- (*5) This value represents the distance from the bottom of the sensor mounting ring to the bottom of the sensor ring.

- This equipment must be used at temperatures up to 50°C.

- Since the CZi sensor is set in advance in combination with the ring and, sensor, and preamplifier, it must be treated as a
integrated set.

- Since these are precision components, extreme caution must be taken to use them. In particular, do not apply external
forces to the sensor elements.

- The detector is an electronic component. Dustproof and dripproof actions must be taken on the machine side to prevent
chippings, oil, water, or other deleterious substances from being attached.

- The preamplifier box has water resistance equivalent to IP55. If cutting fluid is splashed continuously or it remains wet
for an extended period of time, it may fail. Be careful to prevent cutting fluid from being splashed.

- Do not apply a vibration more that 1 G to the preamplifier box.

- Be sure to connect the shield cable. Ground the preamplifier box to a grounding terminal or the machine body.

- The detector must be installed in an easy-to-replace location to enhance maintainability.
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CZi sensor 768
A860-2140-T511

37 Six phase Z ring and phase 13.540. 2 (%5)
24 556 AB ring securing screws
Factory-tightened .
A < ﬁelnsor ring mounting
ole
Six ¢5.5 through holes evenly|
@ 0] @ located on a $140 circle
®
V. 9
® () N
Q7 © @ z
. ! 17.5
ol o °
0\ O —
—m
/ —— P!
Y - - Y I I~ 5
= [To]ioo] Sp%
/— Niojs
( . sla|®
m o o o [ o|Phase AB ring —
=2 3/ Prase 21 ©
o) | AV ase Z ring
Sensor
@l @ 3 . @ v mounting ring [NzA7
; 1]
\ O, — . .
4.\-3/ ® @/ Sensor mounting ring
,L\ C) 0,/ attachment hole L
b“‘Q,Q-Q A é_} Four ¢5.5 through holes evenly 9
\0) Cable length : 26| 24 located on a ¢174 circle
1200 mm '
37 46
° ° ® ©
oo
t~|
[ ° Pq i
170 NPreamplifier mounting hole
Four ¢5 through holestrack

For details on mounting, see "Installation".

NOTE

- (*1) A positive tolerance is set for the inside diameter of the sensor ring.
(*2) This value represents the outside diameter of the teeth surface of the sensor ring.

- (*3) A positive tolerance is set for the inside diameter of the sensor mounting ring.
(*4) This value represents the outside diameter of the sensor mounting ring.

- (*5) This value represents the distance from the bottom of the sensor mounting ring to the bottom of the sensor ring.

- This equipment must be used at temperatures up to 50°C.

- Since the CZi sensor is set in advance in combination with the ring and, sensor, and preamplifier, it must be treated as a
integrated set.

- Since these are precision components, extreme caution must be taken to use them. In particular, do not apply external
forces to the sensor elements.

- The detector is an electronic component. Dustproof and dripproof actions must be taken on the machine side to prevent
chippings, oil, water, or other deleterious substances from being attached.

- The preamplifier box has water resistance equivalent to IP55. If cutting fluid is splashed continuously or it remains wet
for an extended period of time, it may fail. Be careful to prevent cutting fluid from being splashed.

- Do not apply a vibration more that 1 G to the preamplifier box.

- Be sure to connect the shield cable. Ground the preamplifier box to a grounding terminal or the machine body.

- The detector must be installed in an easy-to-replace location to enhance maintainability.
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CZi sensor 1024
A860-2140-T611
37 Six phase Z ring and phase
AB ring securing screws
24| 26 Factory-fightened I .
A Sensor ring mounting
hole
{ Six ¢6.6 through holes P~
@ ¢* © evenly located on a ¢183 ¢
circle -
0] .
® o]
17.5
m o
o ° o
2y @) l Y\ o
S
= o
( el ;
© - GHA1r o|oks
<-o —lt
od
(] ey
. SIS
s IS
Dle o O JEN &/ 3
@ \% ! N/ |PhaseABring
Phase Z ring \\
@ > Sensor
mounting ring
Sensor mounting ring Slensort
o attachment hole ene
o R Four ¢6.6 through . , \ Sensorring
QQ/_\-_(D Cable length : 26124 holes evenly located Section A-A" \ centering track
N 1200 mm 37 on a 6226 circle
46
Of o ° o -
ol o
| ©
ol° ° °
L 17 >|. Preamplifier mounting hole
18 Four ¢5 through holestrack

For details on mounting, see "Installation".

NOTE

- (*1) A positive tolerance is set for the inside diameter of the sensor ring.
(*2) This value represents the outside diameter of the teeth surface of the sensor ring.

- (*3) A positive tolerance is set for the inside diameter of the sensor mounting ring.
(*4) This value represents the outside diameter of the sensor mounting ring.

- (*5) This value represents the distance from the bottom of the sensor mounting ring to the bottom of the sensor ring.

- This equipment must be used at temperatures up to 50°C.

- Since the CZi sensor is set in advance in combination with the ring and, sensor, and preamplifier, it must be treated as a
integrated set.

- Since these are precision components, extreme caution must be taken to use them. In particular, do not apply external
forces to the sensor elements.

- The detector is an electronic component. Dustproof and dripproof actions must be taken on the machine side to prevent
chippings, oil, water, or other deleterious substances from being attached.

- The preamplifier box has water resistance equivalent to IP55. If cutting fluid is splashed continuously or it remains wet
for an extended period of time, it may fail. Be careful to prevent cutting fluid from being splashed.

- Do not apply a vibration more that 1 G to the preamplifier box.

- Be sure to connect the shield cable. Ground the preamplifier box to a grounding terminal or the machine body.
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Attachment

Attaching the sensor ring
Provide a flange on the shaft side and then attach the sensor ring in
the axis direction using the sensor ring attachment hole. Secure it
after performing centering so that the swing relative to the rotation

0B

Sensor ring
mounting hole

& | |

Specification Outside diameter of the Sensor ring mounting hole position Screw
centering track (¢B)
A860-2140-T411 %101 Six $5.5 through holes evenly located on a $92 circle M5
A860-2140-T511 0152.2 Six $5.5 through holes evenly located on a $140 circle M5
A860-2140-T611 0203.4 Six $6.6 through holes evenly located on a $183 circle M6

NOTE

- Make design in such a way that the clearance between the outer surface of the flange and the inner diameter of the
sensor ring is approximately 0.1 mm for centering.

- Secure the sensor ring using end face screwing instead of shrinkage fitting.

- The sensor ring consists of the phase Z ring and phase AB ring. Since it is secured by screws in advance, do not
remove them. Since a countersunk hole is not provided, a machine must be designed so that the head of a screw is
out of the way of it.

- To perform centering, be sure to use the centering track. (The outer surface of the phase Z ring and the teeth pitch
circle do not have the same axis.) For centering, use a plastic hammer to prevent the teeth of a gear being damaged.

- Magnetic dust attached on the gear teeth may cause a detection error. Perform air blowing or the like upon completion
of centering.
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Attaching the sensor mounting ring
Provide an inlow on the machine side and then attach the sensor
mounting ring by engaging the outer surface of the sensor mounting
ring in the inner surface of the inlow. (The sizes related to the inlow
parts on the machine side must meet the conditions shown below so
that the detection accuracy is not degraded.) When securing it by
screws, push the mounting ring from the CN1 sensor side against the
inlow and then secure it as shown in the following figure. After
securing it, use a feeler gage or other tool to verify that the gap
between the sensor ring and the sensor is greater than 0.08 mm.

L

\

0.02 | A

B-65282EN/05

Sensor N
element

J

/| 0015 |A ol
Outside diameter of Inside Heiaht of the Distance from the bottom of the
Specification the sensor mounting diameter of ins:ow (D) sensor mounting ring to the
ring the inlow (¢C) bottom of the sensor ring (E)
A860-2140-T411 #1407 ¢140700 5.5 or less 11.50.2
A860-2140-T511 #1907 ¢190 7000 7.5 or less 13.5+0.2
A860-2140-T611 $242%0 $242*001 7.50r less 13.540.2

NOTE

- Provide an inlow, if possible, on the machine side and engage the sensor mounting ring to the inlow. Do not tap the
outer surface of the sensor mounting ring for centering.
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Connecting an OH cable
Open the lid of the preamplifier box and then remove the connector
cover on the CN4 side. Draw the OH cable from the CN4 side and
then connect it to the terminal block on the printed circuit board.
Connector cover

CN4 mounting

o
— board
CN2 m OH CN4
Sensor side = Terminal block SPM side
= GND
CN1 == &W @mﬂ CN3
i =0 %0 >0 =0, HOA168-2700-0050 OH1
o

/ o
Torque the screws to 0.3 N-m using a flatblade screwdriver.

The cable clamp for an OH cable must be prepared by the user. To fix
the cable clamp, use the CN4 connector attachment board.
Recommended cable clamp: SKINTOP ST-7 of LAPP CABLE
Outside diameter of an OH cable: $5.2+0.3

Diameter of the holes in the CN4 connector attachment board: ¢13

25
S~ B

s

SENE

N
rl

Y

25

CN4 connector attachment

NOTE

- Since the sensor, preamplifier, and sensor ring are integrally adjusted, these components must be treated as a single
component. In addition, since the variable resistor on the board within the preamplifier is adjusted in advance, the
resistor value must not be changed.

- "CN1" (black) and "CN2" (blue) is marked in the connector section on the sensor side. The appropriate connectors
must be connected as shown in the figure above.
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Checking output signals

When checking output signals, see "Electric specification" (output

signals do not need to be adjusted).

- When checking a waveform without connecting to the SPM,
supply power to the 0 V and 5 V pins.

- The shape of the lissajous for A/B phase output signals is a
perfect circle
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FITTING A LIGHTNING SURGE
PROTECTION DEVICE

This appendix describes how to install a lightning surge protector and
provides notes on installation.
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A.1 200-V INPUT SERIES POWER SUPPLY

When a line-to-line and line-to-ground lightning surge protector is used

Line-to-line and Line-to-ground

— 1
and lightning surge protector
(ReCeM-601BUZ-4)
—>
To other units
(a)
®) o1
&-T-T o—1> to SPMi/SVMi
._f N
I\ & Psmi
Control
-+ Circuit breaker 2 powelr ==
- Grounding (5A) supply
 plate Input in circui
R i \ Main C.IrCUIt power
200VAC SO— —é—f— supply input
TO—
....................................................... Ground fault Circuit Magnetic AC reaCtor

interrupter for boards breaker 1  contactor
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When line-to-line and line-to-ground lightning surge protectors are individually

used

]
Line-to-ground lightning surge
protector (ReAeV-781BXZ-4)
[ W
Line-to-line lightning surge
protector (ReAeV-781BYZ-2)
—>
To other units (Built-in
fan of spindle motor
(a) p )
(b) o
LA o[ o SPMilSVMi
g\
| PSMi
Control
1 Circuit breaker 2~ power
Grouinding (5A) supply  ~
plate input Main circuit
R \ ain circuit power
S¢ ° supply input
200VAC 20O
To—
Ground fault Circuit Magnetic ~ AC reactor

interrupter for boards

breaker 1  contactor
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A.2 400-V INPUT SERIES POWER SUPPLY

Control power 0O >
ly input
supply inpu
Step-down Circuit PSM-HVi
transformer breaker 2 =
400V/480VAC o
—200V/240VAC Main circuit
O n power
i ‘ ‘ { % ‘ supply input
: | ) 7
Ground fault Circuit Magnetic AC reactor
interrupter for breaker 1 contactor
boards
o _.L‘ ) § To other units (Built-
_l_ 1 N in fan of spindle
Grounding (a) motor)
Power supply plate Circuit
(grounded to a neutral breaker 3
point on the ¥ wire) (5A) Line-to-line lightning surge

400V/480VAC protector (ReAeV-152BYZ-2A)

[ —-——
[ —-— -,

Line-to-ground lightning surge
protector (ReAeV-801BXZ-4)

(b)

/N CAUTION
When the spindle motor a1HVi, a1.5HVi, 02HV1, or

a3HVi is used, specification of the fan motor for
oT1HVi, oT2HVi, and oT3HVi is below :
16 200/230VAC
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A.3 CAUTIONS

(1) To increase the efficiency of lightning surge absorption, the
wires indicated by bold lines should be as short as possible.
Wire cross-sectional area : 2 mm” or more
Wire length :
The total length of the cables used for line-to-line lightning
surge protector (a) and that used for line-to-ground
lightning surge protector (b) must not exceed 2 m.

(2) When performing a dielectric strength test by applying an
overvoltage to the power line, line-to-ground lightning surge
protector must be removed to enable the applied voltage to be
maintained.

(3) The circuit breaker 2 (5A) or circuit breaker 3 (5A) works for
line protection when the lightning surge absorber is short-
circuited because of a surge higher than its rating being applied.

(4) Because current does not flow through lightning surge protector
in a normal state, the circuit breaker 2 (5A) or circuit breaker 3
(5A) can be used together with the surge absorbers as well as
with other equipment.
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CABLES

This appendix describes the cables used for the 20-pin interface

connectors.

The cables are basically the same as those used for the FS16/18.
The table below lists the cables we have developed for interface

connectors.

Contact the manufacturers as required.

Cable Purpose Configuration |FANUC specification| Manufacturer Manu_f?ctu_rer
name specification
Hitachi Electric |UL20276-SB(0)
lg;)‘l’:'r For general use 0.09mm? 10 pairs |AG6L-0001-02844#10P gif’si‘t’r’i’c"td' 10Px28AWG(7/0.127)
Cable Co., Ltd. 7/0.127 10P VX10-SV
28m or less|0.3mm? 5 cables Hitachi Electric|UL20276-SB(FLEX)
Flexible  |0.20mm? 1 pairs AB6L-0001-0460 Cable Co., Ltd.[5x23AWG+1Px25AWG
. 50m or less|0.5mm? 5 cables Hitachi Electric|UL20276-SB(FLEX)
?Zr;‘rzos'te For Flexible  |0.20mm? 1 pairs |/ \00L"0001-0462 Cable Co., Ltd. |5x20AWG+1Px25AWG
cable Pulsecoder |28m or less|0.3mm? 5 cables AB6L-0001-0481 Hitachi Electric |UL20276-SB(0)
Fixed 0.18mm? 1 pairs Cable Co., Ltd.|5x23AWG+1Px25AWG
50m or less|0.5mm? 5 cables Hitachi Electric|UL20276-SB(0)
Fixed 0.18mm? 1 pairs AB6L-0001-0491 Cable Co., Ltd.|[5x20AWG+1Px25AWG
Composite . . 2 . . .
10-core For Mi sensor(for 0.5i) |0.3mm*” 2 cables AB6L-0001-0482 Hitachi Electric|UL20276-SB(FLEX)
cable For MZi sensor(for a0.51)|0.2mm? 4 pairs Cable Co., Ltd.|2x23AWG+4Px25AWG
Composite Hitachi Electric |F-CO-VV(0)-SB
12-c§re For o positioncoder 0.5mm? 6 cables AB6L-0001-0286 Cable Co., Ltd.[6x0.5SQ+3Px0.18SQ
cable For a positioncoder S 0.18mm? 3 pairs Oki Electric MIX12C(7/0.18,
Cable Co., Ltd.|20/0.18)HRS-SV
10-pair Shinko Electric
P For CZi sensor 0.18mm? 10 pairs [A66L-0001-0367 Industries Co., [FNC-019
cable
Ltd.
Composite |For Mi sensor 0.5mm? 6 cables Shinko Electric
16-core  |For MZi sensor ' 2 . AB6L-0001-0368 Industries Co., [FNC-021
. 0.18mm* 5 pairs
cable For BZi sensor Ltd.
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B.1 10-PAIR CABLE

Specifications
Item Unit Specifications
Product No. - AG66L-0001-0284#10P
Manufacturer B Hitachi Cable,Ltd.
Oki Electric Cable, Co.,Ltd.
Rating — 60°C, 30V:UL2789 80°C, 30V:UL80276
Conductor - Stranded wire of tinned annealed copper (ASTM B-286)
. Insulator — Cross-linked vinyl
Material - X . :
Shield braid — Tinned annealed copper wire
Sheath - Heat-resistant oilproof vinyl
Number of pairs Pairs 10
Size AWG 28
Conductor Structure Conductors/ 7/0.127
mm
Outside diameter mm 0.38
Thickness mm 0.1 (Thinnest portion : 0.08(3. 1mils))
Insulator Outside diameter (approx.) mm 0.58
Core style (rating) mm UL15157(80°C, 30V)
. . Outside diameter (approx.) mm 1.16
Twisted pair Pitch mm 20 or less
Collect the required number of twisted pairs into a cable, then
Lay — wrap binding tape around the cable. To make the cable round,
apply a cable separator as required.
Lay diameter (approx.) mm 3.5
N Conductors/ [Hitachi Cable : Not available
Drain wire

mm Oki Electric Cable : Available,10/0.12

Element wire mm 012
Shield braid diameter )
Braid density % 85 or more
Color — Black
Sheath Thlclfness. mm 1.0
Outside diameter
mm 6.2
(approx.)
Standard length mm 200
Packing method mm Bundle
Resistance of
conductor (20°C) Q/km 233 or less
Electrical Insulation resistance
performance (20°C) MQ-km |10 or less
Dielectric strength .
(AC) V/min 300
Flame resistance — Shall pass flame resistance test VW-1SC of UL standards.
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Cable structure

Wire identification table (Hitachi)

Insulator color
Wire No.| First | Second
wire | wire
Twisted 1 Blue | White
pair wire 2 Yellow | White
Binding 3 Green | White
tape
4 Red | White
Shield
braid 5 Purple | White
Sheath 6 Blue | Brown
7 Yellow | Brown
8 Green | Brown
9 Red | Brown
10 Purple [ Brown

The numbers assigned to the wires correspond to the numbers in the table at right.

Fig.B.1(a) Cable made by Hitachi Electric Cable

Wire identification table (Oki)

E) Dot mark
c —_ color
g & |=8
31 9 |23
Drain |& g8 |5 | First |Second
wire Q wire wire
1|Orange| — | Red | Black
Twisted 9 a
~pair | 2| Gray | — | Red | Black
wire
Binding 3| White| — Red Black
tape | 4l veliow| — | Red | Black
Shield | 5| pink | — | Red | Black
braid
Sheath 6 |Orange] — — | Red Black
7| Gray | —— | Red Black
8| Wwhitej —— | Red Black
9| Yellow| —— [ Red Black
10| Pink | —— | Red Black

The numbers assigned to the wires correspond to the numbers in the table at right.

Fig.B.2(b) Cable made by Oki Electric Cable
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B.2

COMPOSITE 7-CORE CABLE

A66L-0001-0460

- Specifications

Item Unit Specifications
Product No. - A66L-0001-0460
Manufacturer — Hitachi Electric Cable Co., Ltd.
Rating - 80°C, 30V
C.onduct.or,t{rald—sh|elded - Strand wire of tinned annealed copper (JIS C3152)
. wire,drain wire
Material Insulator - Fluorine plastics (ETFE)
Sheath - Oilproof, heat-resistant vinyl
Number of wires (wire nos.) Cores |5(1t05) 2 (one pair) (6to 7)
Size mm® (0.3 0.20
Conductor  |Structure Cor‘/:f;tors 60/0.08 40/0.08
Conductors mm 0.72 0.58
Insulator Standard thickness mm 0.15 0.15
QOutside diameter mm 1.02 0.88
. . |Outside diameter mm - 1.76
Twisted pair Pitch (approx.) mm - 13
Lay diameter (approx.) mm 3.4
Size mm®> _ |0.15
Drain wire Structure Wires/mm |30/0.08
Outside diameter mm 0.51
Element wire diameter mm 0.12
. ., |Thickness mm 0.3
Shield braid Braid density % 85 or more
Outside diameter (approx.) mm 4.2
Color - Black
Sheath 2:2:32:3 tohlfskizzsjiameter - -
Sheath mm 6.2
(approx.)
QOutside diameter allowance mm 5.7 to 7.3 (Note)
Standard length m 200
Packing method - Bundle
, Resistance of conductor (at 20°C) | -, 1\ 169 5 or less (1 to 5) 109 or less (6 to 7)
Electrical (wire nos.)
performance |Insulation resistance (20°C) MQ-km {100 or more
Dielectric strength (AC) - 500VAC for 5 minutes
Flame resistance - Shall pass flame resistance test VW-1 of UL standards.
NOTE

The maximum outside diameter applies to portions
other than the drain wire.
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- Cable structure

SN

D Drain wire
Twisted-pair
wire

T
LR
"tele

Insulating wire

K

i
Sk

0
-
T

35

&
kS

Winding tape

T "

Fatetatad

T—
oo

<

<]

.}

) £

LA .3
)

525

Shield braid

T
el

Sheath

The colors in the figure indicate the colors of insulators.
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A66L-0001-0462
- Specifications
Item Unit Specifications
Product No. - A66L-0001-0462
Manufacturer — Hitachi Electric Cable Co., Ltd.
Rating - 80°C, 30V
C.onduct.or,b.rald—sh|elded - Strand wire of tinned annealed copper (JIS C3152)
. wire,drain wire
Material Insulator - Fluorine plastics (ETFE)
Sheath - Oilproof, heat-resistant vinyl
Number of wires (wire nos.) Cores |5(1t05) 2 (one pair) (6to 7)
Size mm®__ |0.5 0.20
Conductor  [Structure Cor‘/:f;tors 104/0.08 40/0.08
Conductors mm 0.94 0.58
Insulator Standard thickness mm 0.2 0.15
Qutside diameter mm 1.34 0.88
. . |Outside diameter mm - 1.76
Twisted pair Pitch (approx.) mm - 13
Lay diameter (approx.) mm 4.2
Size mm® _ [0.15
Drain wire Structure Wires/mm |30/0.08
Outside diameter mm 0.51
Element wire diameter mm 0.12
. ., |Thickness mm 0.3
Shield braid Braid density % 85 or more
Outside diameter (approx.) mm 5.0
Color - Black
Standard thickness mm 1.0
Sheath Standard outside diameter
mm 7.0
(approx.)
QOutside diameter allowance mm 6.5 to 8.0 (Note)
Standard length m 200
Packing method - Bundle
, Resistance of conductor (at 20°C) | ¢\ 140 1 or less (1 to 5) 109 or less (6 to 7)
Electrical (wire nos.)
performance |Insulation resistance (20°C) MQ-km {100 or more
Dielectric strength (AC) - 500VAC for 5 minutes
Flame resistance - Shall pass flame resistance test VW-1 of UL standards.
NOTE

The maximum outside diameter applies to portions
other than the drain wire.

-303 -




B.CABLES APPENDIX

B-65282EN/05

- Cable structure
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T
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The colors in the figure indicate the colors of insulators.
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A66L-0001-0481
- Specifications
Item Unit Specifications
Product No. - A66L-0001-0481
Manufacturer — Hitachi Electric Cable Co., Ltd.
Rating - 80°C, 30V
C.onduct.or,t{rald-smelded - Strand wire of tinned annealed copper (JIS C3152)
. wire,drain wire
Material Insulator - Heat-resistant vinyl
Sheath - Oilproof, heat-resistant vinyl
Number of wires (wire nos.) Cores |5(1t05) 2 (one pair) (6to 7)
Size mm®__ 0.3 0.18
Conductor  |Structure Conductors| 5/ 1g 7/0.18
/mm
Conductors mm 0.72 0.54
Insulator Standard thickness mm 0.25 0.25
Outside diameter mm 1.22 0.94
. , Outside diameter mm - 1.88
Twisted pair Pitch (approx.) mm - 20
Lay diameter (approx.) mm 3.9
Size mm” _ [0.18
Drain wire Structure Wires/mm |7/0.18
Outside diameter mm 0.54
Element wire diameter mm 0.12
. . Thickness mm 0.3
Shield braid Braid density % 85 or more
Outside diameter (approx.) mm 4.6
Color - Black
Standard thickness mm 0.8
Sheath Standard outside diameter
mm 6.2
(approx.)
Outside diameter allowance mm 5.7 to 7.3 (Note)
Standard length m 200
Packing method - Bundle
Resistance of conductor (at Q/km  |65.7 orless (1 to 5) 113 or less (6 to 7)
Electrical 20°C) (wire nos.)
performance |Insulation resistance (20°C) MQ-km |15 or more
Dielectric strength (AC) - 500VAC for 5 minutes
Flame resistance - Shall pass flame resistance test VW-1 of UL standards.
NOTE

The maximum outside diameter applies to portions
other than the drain wire.
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- Cable structure

AN
T e
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Drain wire

Twisted-pair
wire

Insulating wire

oo

ST

— kS
GERae

Pa0a0i09

Winding tape

TN
:‘:“
&L

ivere.
e
Ry

Shield braid

R

Sheath

The numbers assigned to the wires correspond to the numbers in the table

below.
Wire No. Insulator color Dot mark color

1 Yellow -

2 Yellow Black

3 Yellow Red

4 Bright green Black

5 Bright green Red

6 Light brown Black

7 Light brown Red
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A66L-0001-0491
- Specifications
Item Unit Specifications
Product No. - A66L-0001-0491
Manufacturer — Hitachi Electric Cable Co., Ltd.
Rating - 80°C, 30V
C.onduct.or,t{rald-smelded - Strand wire of tinned annealed copper (JIS C3152)
. wire,drain wire
Material Insulator - Heat-resistant vinyl
Sheath - Oilproof, heat-resistant vinyl
Number of wires (wire nos.) Cores |5(1t05) 2 (one pair) (6to 7)
Size mm®__ |0.5 0.18
Conductor  |Structure Conductors|, ) 1g 7/0.18
/mm
Conductors mm 0.93 0.54
Insulator Standard thickness mm 0.25 0.25
Outside diameter mm 1.43 0.94
. , Outside diameter mm - 1.88
Twisted pair Pitch (approx.) mm - 23
Lay diameter (approx.) mm 4.4
Size mm” _ [0.18
Drain wire Structure Wires/mm |7/0.18
Outside diameter mm 0.54
Element wire diameter mm 0.12
. . Thickness mm 0.3
Shield braid Braid density % 85 or more
Outside diameter (approx.) mm 5.1
Color - Black
Standard thickness mm 0.55
Sheath Standard outside diameter
mm 6.2
(approx.)
Outside diameter allowance mm 5.7 to 7.3 (Note)
Standard length m 200
Packing method - Bundle
Resistance of conductor (at Q/km  |39.4 orless (1 to 5) 113 or less (6 to 7)
Electrical 20°C) (wire nos.)
performance |Insulation resistance (20°C) MQ-km |15 or more
Dielectric strength (AC) - 500VAC for 5 minutes
Flame resistance - Shall pass flame resistance test VW-1 of UL standards.
NOTE

The maximum outside diameter applies to portions
other than the drain wire.
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- Cable structure
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R
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The numbers assigned to the wires correspond to the numbers in the table

below.
Wire No. Insulator color Dot mark color

1 Light brown --

2 Yellow -

3 Yellow Black

4 Yellow Red

5 Bright green -

6 Light brown Black

7 Light brown Red
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B.3

COMPOSITE 10-CORE CABLE

Specifications
Item Unit Specifications
Product No. - A66L-0001-0482
Manufacturer — Hitachi Electric Cable Co., Ltd.
Rating - 80°C, 30V
Cor.1dut?tor, braid-shielded wire, - Strand wire of tinned annealed copper (JIS C3152)
. drain wire
Material Insulator - Heat-resistant vinyl
Sheath - Oilproof, heat-resistant vinyl
Number of wires (wire nos.) Cores |2 8 (four pairs)
Size mm® (0.3 0.2
Conductor  |Structure Cor‘/:f;tors 60/0.08 40/0.08
Conductors mm 0.72 0.58
Insulator Standard thickness mm 0.25 0.2
Outside diameter mm 1.22 0.98
Twisted pair Outside diameter mm - 1.96
Pitch (approx.) mm -
Lay diameter mm 5.0
Size mm® _ |0.15
Drain wire Structure Wires/mm |30/0.08
Outside diameter mm 0.51
Element wire diameter mm 0.12
. . Thickness mm 0.3
Shield braid Braid density % 85 or more
Outside diameter (approx.) mm 5.7
Color - Black
Standard thickness mm 0.65
Sheath Standard outside diameter
mm 7.0
(approx.)
Outside diameter allowance mm 6.5 to 8.0 (Note)
Standard length m 200
Packing method - Bundle
. Re3|stan.ce of conductor (at Q/km 69.5 or less 109 or less
Electrical 20°C) (wire nos.)
performance |Insulation resistance (20°C) MQ-km {15 or more
Dielectric strength (AC) - 500VAC for 5 minutes
Flame resistance - Shall pass flame resistance test VW-1 of UL standards.
NOTE

The maximum outside diameter applies to portions
other than the drain wire.
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Cable structure
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The numbers assigned to the wires correspond to the numbers in the table

below.
Wire No. Insulator color Dot mark color

1 Light brown --

2 Yellow -

3 Light brown Black
4 Light brown Red
5 Yellow Black
6 Yellow Red
7 Bright green Black
8 Bright green Red
9 Gray Black
10 Gray Red
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B.4

COMPOSITE 12-CORE CABLE

Specifications
Item Unit Specifications
Product No. - AB6L-0001-0286
Manufacturer _ Hitachi Electric Cable Co., Ltd.
Oki Cable, Ltd.
Rating - 80°C, 30V
Cor.1duc?tor, braid-shielded wire, - Strand wire of tinned annealed copper (JIS C3152)
. drain wire
Material Insulator - Heat-resistant flame-retardant vinyl
Sheath — Oilproof, heat-resistant, flame-retardant vinyl
Number of wires (wire nos.) Cores [6 (110 6) 6 (three pairs) (7 to 9)
Size mm®__ [0.5 0.18
Conductor  [Structure Conductors|, ) 1g 7/0.18
/mm
Conductors mm 0.94 0.54
Standard thickness (The
Insulator minimum thickness is a.t least mm 0.25 0.2
80% of the standard thickness.)
Outside diameter mm 1.50 0.94
Outside diameter mm 1.88
Twisted pair |Direction of lay - Left
Pitch mm 20 or less
Twist the wires at an appropriate pitch so the outermost
Lay - layer is right-twisted, and wrap tape around the outermost
layer. Apply a cable separator as required.
Lay diameter mm 5.7
Size mm? 0.3
Drain wire  |Structure Wires/mm [12/0.18
Outside diameter mm 0.72
Element wire diameter mm 0.12
. ., |Thickness mm 0.3
Shield braid 1o .d density % |70
Outside diameter mm 6.3
Color - Black
Standard thickness (The
Sheath minimum thickness is at least mm 1.1
85% of the standard thickness.)
Qutside diameter mm 8.5Max.9.0(1)
Standard length m 100
Packing method - Bundle
Resistance of conductor (at
Electrical 20°C) (wire nos.) Qkm 139.4(1106) 113(7109)
performance |Insulation resistance (20°C) MQ-km |15
Dielectric strength (AC) V/min__ |500
Flame resistance - Shall pass flame resistance test VW-1SC of UL standards.
NOTE

The maximum outside diameter applies to portions
other than the drain wire.
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Markings on cable
(i) Name or symbol of the manufacturer
(i1)) Manufacturing year

Cable structure
The cable structure is shown below.

Drain wire

0.18-mm?2 twisted pair wire

0.5-mm2 insulated wire

Binding tape

Shield braid

Sheath

The colors in the figure indicate the colors of insulators.
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COMPOSITE 16-CORE CABLE

Specifications
Item Unit Specifications
Product No. A66L-0001-0368(FNC-021)
Manufacturer Shinko Electric Industries Co., Ltd.
Rating 80°C, 60V
Conductor Stranded wire of tinned annealed copper (JIS C 3152)
Insulator Heat-resistant polivinyl chioride
Material Shield braid Tinned annealed copper wire
Sheath He'attresistant, oil-resistance, flame-retardent polivinyl
chioride (S-3)
Number of pairs Pairs 6 10 (5-pair)
l;l:)er:nal cross-sectional mm2 05 018
Conductor Structure Conductors|»/0.1g 7/0.18
/mm
Qutside diameter (approx.) |[mm 0.9 0.54
. 0.25 (Average thickness : 0.2 (Average thickness : 90%
Thickness mm
Insulator 90% or more) or more)
Qutside diameter (approx.) |[mm 1.5 0.94
Twisted pair Qutside diameter (approx.) |mm - 1.88 (pitch : 20 mm or less)
Lay Diameter (approx.) mm 6.5
Tape-wound wire |Diameter (approx.) mm 6.6
Drain wire Structure Conductors 12/0.18
/mm
Shield Element wire diameter mm 0.12 (Braid density : 70% or more)
Color Black
Sheath Thickness mm 1.0 (Average thickness : 90% or more)
Outside diameter mm 9.2+0.3
Electric 0.18mm? 113 or less (20°C JIS C 3005 6)
Electrical resistance 0.5mm? /km 39.4 or less (20°C JIS C 3005 6)
performance Dielectricstrength V/min AC500(JIS C 3005 8 (2))
Insulation resistance MQ-km 15 or more (20°C JIS C 3005 9.1)

Cable structure

I:lzl.r Dot mark color 31'Zme2
1 |Red 0.5
Conductor | 2 |Red 0.5
Insulator 3 | White/Yellow 0.18
Binding 4 |Black 0.5
tape 5 |White/Green | 0.18
Shield 6 |Black 0.5
braid i
Sheath 7 | White/Gray 0.18
8 |Black/Orange | 0.18
9 |Black 0.5
10| Black/Brown 0.18
11{Red 0.5
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B.6  10-PAIR CABLE
Specifications
Item Unit Specifications
Product No. A66L-0001-0367(FNC-019)
Manufacturer Shinko Electric Industries Co., Ltd.
Rating 80°C, 60V
Conductor Stranded wire of tinned annealed copper (JIS C 3152)
Insulator Heat-resistant polivinyl chioride
Material Shield braid Tinned annealed copper wire
Sheath He'atjresistant, oil-resistance, flame-retardent polivinyl
chioride (S-3)
Number of pairs Pairs 20 (10-pair)
Nominal cross-sectional area|mm? 0.18
Conductor Structure Conductors 7/0.18
/mm
Outside diameter (approx.) |mm 0.54
Thickness mm 0.25 (Average thickness : 90% or more)
Insulator - -
Outside diameter (approx.) |mm 1.04
Twisted pair Outside diameter (approx.) |mm 2.08 (pitch : 25 mm or less)
Lay Diameter (approx.) mm 6.5
T:.ape-wound Diameter (approx.) mm 6.6
wire
Shield Element wire diameter mm 0.12 (Braid density : 70% or more)
Color Black
Sheath Thickness mm 1.0 (Average thickness : 90% or more)
Outside diameter mm 9.2+0.3
Electrical Electric resistance Q/km 110 or less (20°C JIS C 3005 6)
performance Dielectricstrength V/min AC500(JIS C 3005 8 (2))
Insulation resistance MQ-km 15 or more (20°C JIS C 3005 9.1)

Cable structure

Pair number Dot mark color
Condcutor 1 Black/Orange
2 Black/Gray
Insulator 3 White/Yellow
4 White/Green
Bind |ng tape 5 White/Brown
6 White/Orange
- . 7 White/Gray
Shield braid 8 Black/Yellow
9 Black/Green
Sheeth 10 Black/Brown
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EXTERNAL DIMENSIONS OF EACH
CONNECTOR

Manufacture : Tyco Electronics AMP
Type : 1-178128-3

Circuit No.

A

16.3
22.8

X
R e

~ 06

10.16—
508— \
|

e

all
<

y A

6.55
7.15

Circuit No.

Fig.C(a) Tyco Electronics AMP connector (1)
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Manufacture : Tyco Electronics AMP
Type : 2-178128-3
Circurt No.
(29.7) P
e el ]
gyl 1 gl
I Y 2 o
' . 2 N
1l
. i Y
(19.24)
%
o
Y y
----- =
g 3
1o i
v -
© N

Circuit No.

Fig.C(b) Tyco Electronics AMP connector (2)
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APPENDIX C.EXTERNAL DIMENSIONS OF EACH CONNECTOR

Manufacture : Tyco Electronics AMP
Type : 1-175218-2
Cable : AWGI16, 18, 20
(21.8) A-A

+

2.9 =%

AP

ji

-

]
In case of reel >

|
:
RRCEN

<3 -
1787 = B-8
4.2
P 93 . (25 Bl |
20 A )
<22 B :
gﬁ’ U U | //—|_\\ 2
“:I | —ave O - U o
1|' l ‘[
“n %LQA _/Plating ID-mark \LLZ_':' (@2.6)
1.7 o <
A

Plesser ID-mark

Fig.C(c) Contact for Tyco Electronics AMP connector
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Manufacture : Tyco Electronics AMP
Type : 1-1318119-4

————11 .4 ————- Row ID

] [ 20
12.89

la—— 10.8 —— t——— 10, S5—w

' F
,,] L—Z.SXN=A

Fig.C(d) Contact for Tyco Electronics AMP connector
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Manufacture : HIROSE ELECTRIC CO., LTD.
Type : FI30-20S (crimp type)
Housing : FI-20-CVS2 (plastic)
20.910.3
16.25°3%
11.4340.2
1.2710.1
[ ) H 23t=
: \|F 3 : ‘i;? =
G B PR

710.15
é@

== | N

=
1.340.2
940.3
O
kg

P eteivtstiviotete ||
{11 %Ea:-.q : ‘Eﬁ ‘ ( . )

8 . n ;”';El-. IL: :

[raEraERiERiEn | \@
1 — =1 '
315403 0.45
Bl
o
) 2 18,4310.3 ‘Sj 8.410.3

Fig.C(e) Connector for interface (Crimp type)
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Manufacture : HIROSE ELECTRIC CO., LTD.
Type : F140-20S (solder type)
Housing : FI-20-CVSS (plastic)
22.1510,3
20.940.3 o
16.25:9%
11.4310.2
27401
)
e O e ey I
Sy ||| \Greenpesanff@ll 53
g - /
= !
1 1 1
L 1 1 I ! =

1.210.3
5.210.3

=—s

510.5

8.50.5
Y _ o/

’§on kon ko mm‘(‘

01 B3 v R By iy

Fig.C(f) Connector for interface (Solder type)
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Manufacture : HIROSE ELECTRIC CO., LTD.
Type : FI140B-2015S (solder type)
Housing : FI-2015-CVS (plastic)
0.05
16.25:0.,
11.4310.2
1.2740 1
h
S ) | %51 S
\%ﬁi_n N/ g LR K]
: J vy o
N
19.240.3 ‘I)
A
RR < /
| )
my +y Y
R )
2, B == <=
i 1} ~ o
L 0 A
Ly . o| v x )
:)lur::: <)|.: “’rﬁ
-;t ] ] ¢ 1 w- 8
(1.8) 2.410.3 9 7
2.440.3 .

Ozsaéﬁﬁlééééll

Fig.C(g) Connector for interface (Solder type)

NOTE
This connector does not contact locations 11, 13,
15, 17, and 19.
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Manufacture : HIROSE ELECTRIC CO., LTD.
Type : FI-20-CVS2
Connector : FI30-20S

34.440.5

4 S , 19.410.3
T X ==
_———ﬁ ! 1
é? ]
el B e
i > 9
- N .
3
] : L= -
11.540.3 (21.3) 3040.3
C \

11 _

Fig.C(h) Connector housing (Side cable type)
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Manufacture : HIROSE ELECTRIC CO., LTD.
Type : FI-20-CVS5
Connector : FI40B-20S

34.410.5

1) 2 4 5 vy
y@ﬁ £ ) . —

— _ I ({)' _____EE | 1

[ Nz

I a0 [ Qo af) ;

7] = & IF=l L

1.510.3 (21.3) 30103

5
W

Fig.C(i) Connector housing (Side cable type)
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Manufacture : HIROSE ELECTRIC CO., LTD.
Type : FI-2015-CVS
Connector : FI40B-2015S

1
= |
~— ]

34.410.5
19.440.3

r——————a

I=—=1

37405

11.510.3 (21.3) L 3010.3

Fig.C(j) Connector housing (Side cable type)
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D FEEDBACK CABLE LENGTH
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D.1 SPINDLE CABLE LENGTH (WHEN RECOMMENDED
CABLES ARE USED)

Detector Reco:;rt::nded Cable structure Maximum cable length

Mi sensor AB6L-0001-0368 0.5mm?, 6 conductors (for power supply) [72m
0.18mm?, 5 pairs (for signals) When one power line is used

MZi sensor, BZi sensor |A66L-0001-0368 0.5mm, 6 conductors (for power supply) 50m
’ 0.18mm?, 5 pairs (for signals) When one power line is used

0.3mm?, 2 conductors (for power supply)

Mi for 00.5i - -
i sensor (for 00.51) A66L-0001-0482 0.2mm2, 3 pairs (for signals)

41m

0.3mm?, 2 conductors (for power supply)

MZi for 00.5i - N
i sensor (for 00.57) |A66L-0001-0482 0.2mm2, 4 pairs (for signals)

28m

0.18mm?, 10 pairs (for signals and power [18m

CZi sensor - -
' AB6L-0001-0367 supply) When three power lines is used
- 0.5mm?, 6 conductors (for power supply) [7m
o positioncoder A66L-0001-0286 0.18mm2, 3 pairs (for signals) When one power line is used
- 0.5mm?, 6 conductors (for power supply) [7m
o positioncoder S A66L-0001-0286 0.18mm2, 3 pairs (for signals) When one power line is used

When a cable other than one of the recommended cables above is
used, the voltage drop in the cable must be within 0.2 V fora +5 V
power supply.
(Tip)
Maximum cable length L can be found from the following
formula:
L[m]<0.2[V]xn[line]+2+1[A]+R[Q/m]
n : Number of power lines (number of +5V or +15V lines)
I : Current consumption of the detector
R : Resistance of a wire used for a power line

Detector Current consumption
Mi sensor (pulse generator) 0.035A
MZi sensor, BZi sensor (built-in sensor) 0.05A
CZi sensor 0.15A
o Positioncoder 0.35A
o Positioncoder S 0.35A
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D.2 SERVO CABLE LENGTH (WHEN RECOMMENDED
CABLES ARE USED)

Recommended Cable structure Maximum
cable cable length

AB6L-0001-0460 0.3mm?, 5 conductors (for power supply) 28m
020mn$,1paW(mrs©naB)

AB6L-0001-0462 0.5mm?, 5 conductors (for power supply) 50m
020mn$,1paW(mrs©naB)

AB6L-0001-0481 0.3mm?, 5 conductors (for power supply) 28m
Q18mnﬁ,1pak(mrs©nab)

AB6L-0001-0491 0.5mm?, 5 conductors (for power supply) 50m
Q18mnﬁ,1pak(mrs©nab)

When a cable other than recommended cable is used, ensure that the
sum of the resistances of 0 V and 5 V is 2 ohms or less.
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E POWER LINE FOR SERVO MOTOR AND
AMPLIFIER

-328 -



APPENDIX E.POWER LINE FOR SERVO MOTOR AND AMPLIFIER

B-65282EN/05

SELECTING A POWER CABLE

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> Insulation distance between the cable and terminal is secured at
the time of wiring.

Examples of selecting a heavy-duty power cable are shown below.
Fully check the cable specifications based on the actual use
conditions and use an example below.

The cable diameters are determined based on JCS No. 168 D (1980),
"Allowable Currents for Power Cables (1)."

Selection example of power line (reference)

[Selection example 1]

e  Heavy-duty power cable specification :
Maximum allowable conductor temperature 60°C

e  Environment temperature : 30°C

Cable diameter Allowable Receptacle contact
[mmz] current value specification
[Arms]

0.75 Up to 11 SS size  1318986-6

1.25 Upto 15 S size 316040-6

2 Up to 19 S size 316040-6

3.5 Up to 27 Msize 316041-6

5.5 Up to 35 Msize 316041-6

8 Up to 43 L size 1318697-6

[Selection example 2]

e  Heavy-duty power cable specification :
Maximum allowable conductor temperature 80°C

e  Environment temperature : 55°C

Cable diameter Allowable Receptacle contact
[mmz] current value specification
[Arms]

0.75 Upto 9.2 SS size  1318986-6

1.25 Upto 12.7 S size 316040-6

2 Up to 16.3 S size 316040-6

3.5 Up to 23.4 Msize 316041-6

5.5 Upto 31.2 Msize 316041-6

8 Up to 38.3 L size 1318697-6
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[Selection example 3]

Fire-retardant polyflex wire or equivalent to LMFC
manufactured by The Furukawa Electric Co., Ltd.:

Maximum allowable conductor temperature 105°C

Environment temperature : 30°C

Cable diameter Allowable current value
[mmz] [Arms]
0.75 Up to 12
1.25 Up to 16
2 Up to 21
3.5 Up to 32
5.5 Up to 43
8 Up to 55
14 Up to 79
22 Up to 113
30 Up to 137

[Selection example 2]

Fire-retardant polyflex wire or equivalent to LMFC
manufactured by The Furukawa Electric Co., Ltd.:

Maximum allowable conductor temperature 105°C

Environment temperature : 55°C

Cable diameter Allowable current value
[mmz] [Arms]
0.75 Up to 10
1.25 Up to 13
2 Up to 17
3.5 Up to 26
5.5 Up to 35
8 Up to 44
14 Up to 64
22 Up to 92
30 Up to 112
38 Up to 131
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E.2 SAMPLE POWER CABLES SELECTED FOR SERVO
MOTORS (REFERENCE)

Examples of selections when a heavy-duty power cord is used

Continuous Environment Environment
rated current temperature temperature
Servo motor [Arms] 30°C 55°C
(reference Cable diameter Cable diameter
value) [mmz] [mmz]
o1/5000i 2.7 0.75 0.75
02/5000is 3.3 0.75 0.75
2/5000i 3.5 0.75 0.75
04/5000is 6.1 0.75 0.75
a4/4000i 7.7 0.75 0.75
«8/3000i 8.4 0.75 0.75
08/4000is 11.1 0.75 1.25
o12/4000is 13.4 1.25 2
o12/3000: 18.1 2 3.5
022/3000i 18.4 2 3.5
022/4000is 27.9 5.5 5.5
30/4000is 31.7 5.5 5.5
040/3000; 32.3 5.5 8
a40/4000is 36.2 8 8
30/3000: 39 8 8
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Example of selection when a fire-retardant polyflex wire equivalent to
LMFC of The Furukawa Electric Co., Ltd. is used

Continuous Environment Environment
rated current temperature temperature
Servo motor [Arms] 30°C 55°C
(reference Cable diameter | Cable diameter
value) [mmz] [mmz]
o50/3000HVis 28 3.5 5.5
o100/2500HVis 40 55 8
50/3000is with fan 79 8x2 (Note 1)
0100/2500is 79 14 22
300/2000HVis 96 22 30
o500/2000HVis 115 30 38
01000/2000HVis 110x2 (Note 2) 22 30

NOTE

1 The power line connector for a50/3000:s has seven
pins. See connection example 1 and connection
example 2.

2 One motor is driven by two servo amplifiers. In this
case, the current that flows on the power line per
servo amplifier is a half of the motor current.

Connection example 1:
SVM Branches are made from one cable on the

connector side. Servo motor

,———

i

<
mMmoOoOw >

N v

®
®

Connection example 2:

SVM  Two cables are crimped on a crimp terminal. ~ Servo motor

TN
| ! A
u _i_¢ i B
i ! c
Vo ] ‘ ; D
| |
| 1 E
[
W —:—¢ i F
| |
G G
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E.3 SAMPLE POWER CABLES SELECTED FOR SPINDLE
MOTORS (REFERENCE)

Environment temperature:30°C

Motor model Applicable cable Terminal size
SPM Heat- | Heat- o
model oi, a(HV)i| i resistant |resistant| Amplifier Motor side
’ 60°C 105°C side
(Note 1) | (Note 2)
SPM-2.2i 0.57 0.75mm? Connector | Connector
’ oli 2mm? Connector M5
1.5i
SPM-5.5 aazil 3.5mm? Connector M5
o3i 5.5 mm?> Connector M5
- ; 2 2
SPM-11i 0c61‘ al2ip | 14 mm2 3.5 mm2 M4 M5
o8i 14 mm 5.5mm M4 M5
15i 2 2
SPM-15i . o l.p 14 mm2 5.5mn; M4 M5
o12i al18ip | 14 mm 8mm M4 M5
. . 2
SPM-22i o&151. oc221.p 14mm2 M6 M5
o18i a30ip 14mm M6 M6
SPM-26i | az2i | “40% 22mm? M6 M6
OL501P
SPM-30i a60ip 22mm? M6 M6
SPMA5: 30i 30mm? M10 M10
040i 38mm? M10 M10
SPM-55i 050i 50mm? M10 M10
00.5HVi 0.75mm? | Connector | Connector
o 1HVi
SPM-5.5HVi| o1.5HVi 2
o2HVi 0.75mm* | Connector M5
a3HVi
- 2
SPM-11HVi aGHV{ 2.0mm2 M4 M5
a8HVi 2.0 mm M4 M5
SPM-15HVi | a12HVi 3.5 mm? M4 M5
a15HVi 5.5mm?> M6 M5
SPM-30HVi
" o22Rvi 8mm?> M6 M6
a30HVi 14mm? M6 M10
SPM-45i
" | ad0nvi 22mm? M6 M10
.| aB0HVi 2
SPM-75HVi o 100HVi 38mm M10 M10
SPM-100HVi 50mm? M10 M10
NOTE
1 Equivalent to four-conductor polyvinyl heavy-duty
power cable (JIS C3312)
2 Fire-retardant polyflex wire or equivalent to LMFC
manufactured by The Furukawa Electric Co., Ltd.
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Environment temperature:55°C

Motor model Applicable cable Terminal size
SPM Heat- | Heat- -
model o oip resistant [resistant| Amplifier Motor side
60°C 105°C side
(Note 1) | (Note 2)
. 2
SPM-2.2i 0c0.§1 O.75mm2 Connector | Connector
ali 1.25mm Connector M5
1.5 2
SPM-5.5i o2i 3.5mm Connector M5
031 5.5 mm? Connector M5
3 . 2 2
SPM-11i 0c6z‘ o12ip 8 mm . 5.5 mry M4 M5
08i 14 mm 8mm M4 M5
al15ip | 144 mm? | 8mm? M4 M5
SPM-15i - .
' v12i | o18ip | 14mm? | 8mm? M4 M5
, o15i 022ip 14mm? M6 M5
SPM-22i 018i | «30ip 22mm? M6 M6
SPM-26i az2i | *40 22mm? M6 M6
OL501P
SPM-30i a60ip 22mm? M6 M6
030i 38mm? M10 M10
SPM-45;
' 040 50mm? M10 M10
SPM-55i 050i 60mm? M10 M10
o0.5HVi 0.75mm? | Connector | Connector
alHVi
SPM-5.5HVi | o1.5HVi 0.75mm? | Connector M5
02HVi
a3HVi 1.25mm? | Connector M5
B 2
SPM-11HVi 0c6HVz' 3.5 mm2 M4 M5
a8HVi 3.5 mm M4 M5
SPM-15HVi | a12HVi 5.5 mm? M4 M5
a15HVi 5.5mm? M6 M5
SPM-30HVi
" o22Hvi 14mm?> M6 M6
a30HVi 22mm? M6 M10
SPM-45;
" | a40RVi 22mm? M6 M10
.| aB0HVi 2
SPM-75HVi o 100HVi 50mm M10 M10
SPM-100HVi 60mm? M10 M10
NOTE
1 Equivalent to four-conductor polyvinyl heavy-duty
power cable (JIS C3312)
2 Fire-retardant polyflex wire or equivalent to LMFC
manufactured by The Furukawa Electric Co., Ltd.
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