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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 responsihility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein. No warranties of merchantability or fitness for
purpose shall apply.

©Copyright 1998 GE Fanuc Automation North America, Inc.
All Rights Reserved.



FANUC SERVO AMPLIFIER o series

SAFETY PRECAUTIONS

This "Safety Precautions” section describes the precautions which must be observed to ensure safety when using
FANUC servo 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.
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DEFINITION OF WARNING, CAUTION, AND NOTE

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

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.

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

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 magnetics cabinet.

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

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.

@ 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.

@® Close the amplifier cover after completing the wiring.

Leaving the cover open presents a danger of electric shock.
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CAUTION

@ Do not step or sit on the amplifier.

Also, do not stack unpacked amplifiers on top of each other.
@® Use the amplifier in an appropriate environment.
See the allowable ambient temperatures and other requirements, given in the corresponding

descriptions.

@ Protect the amplifier from impact.

Do not place anything on the amplifier.

@ Do not disassemble the amplifier.

@® Connect the power supply lines and power lines to the appropriate
terminals.

@® Connect the signal lines to the appropriate connectors.

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

@® Do not apply an excessively large force to plastic parts.

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

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

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

CAUTION

@® 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.

@® Check that the amplifier is securely mounted in the power magnetics
cabinet.

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

@ Apply appropriate countermeasures against noise.

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

@® 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 to allow
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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SAFETY PRECAUTIONS

WARNINGS AND CAUTIONS RELATING TO A PILOT RUN

WARNING

Before turning on the power, check that the cables connected to the power
magnetics 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 magnetics cabinet is
securely grounded.

Before turning on the power, check that the door of the power magnetics
cabinet and all other doors are closed.

Ensure that the door of the power magnetics 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 magnetics 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 magnetics cabinet (by

opening both the input circuit breaker of the power magnetics cabinet and the factory switch used
to supply power to the cabinet). If the machine must be operated with the door open to enable
adjustment or for some other purpose, the operator must keep his or her hands and tools well
away from any dangerous voltages. Such work must be done only by a person trained in the
maintenance of the machine or equipment.

When operating the machine for the first time, check that the machine
operates as instructed.

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

After turning on the power, check the operation of the emergency stop
circuit.

Press the emergency stop button to check that the motor stops immediately, and that the power
being supplied to the amplifier is shut off by the magnetic contactor.

Before opening a door or protective cover of a machine to enable

adjustment of the machine, first place the machine in the emergency stop
state and check that the motor has stopped.
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CAUTION

@® 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 magnetics 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 detectors.

Following the instructions given in the maintenance manual, adjust the position and speed
detectors for the spindle so that an appropriate waveform is obtained. If the detectors are not
properly adjusted, the motor may not rotate normally or the spindle may fail to stop as desired.

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

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

@® Observe the ambient temperature and output rating requirements.

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

WARNING

@® 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
magnetics 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) Checkthe 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.

@® Notes on replacing the battery of the absolute pulse coder

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. Samgeries 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 magnetics 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 magnetics cabinet in which the servo amplifier is mounted has a high—voltage section.
This section presents a severe risk of electric shock.
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WARNING

@® Check the number of any alarm.

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

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

@ Contact FANUC whenever a question relating to maintenance arises.
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SAFETY PRECAUTIONS

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

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

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

@® Notes on removing the amplifier

Before removing the amplifier, first ensure that the power is shut off and the DC link charging
LED is not lit. Be careful not to jam your fingers between the power magnetics cabinet and
amplifier.
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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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GENERAL

This specification describes the configuration, dimensions, combination,
and connection of the servo ampliferseries. The servo amplifier
series consists of the modules explained in this chapter.
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1.1
POWER SUPPLY
MODULE

The power supply module provides the main power supply and control
power supply. Select a power supply module according to the capacities
of the servo motors and spindle motors being used. A single power supply
module can be used to drive both the servo and spindle motors provided
the capacity of the power supply module is not exceeded.

There are four 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 200Vv/230V. 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 200V/230V. 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
400V/460V 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.

Capacitor module (PSMC-HV)

This module is designed for DC voltage smoothing. It is required
whenever the PSM-HYV is used.

(4) Power supply module (PSMV-HV)

This power supply module can be connected to a main power supply of
400V/460V without a transformer. The output voltage is held at 300VDC
by a voltage conversion type converter. This unit uses a power
regeneration method that returns energy to the power supply during motor
deceleration (regeneration). The module is used together with a servo
amplifier module (SVM) and spindle amplifier module (SPM) of the
200V input series.

AC reactor unit

This unit is a reactor designed for a PSMV-HV. It contains a fuse.
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Naming convention

PSM -] [
@ @6 @

(1) Power supply module

(2) Type
None = power regeneration, R = resistance regeneration,
V = voltage conversion type, power regeneration,
C = capacitor module

(3) Motor output

(4) Input voltage
None = 200V, HV = 400V
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1.2
SERVO AMPLIFIER
MODULE

The servo amplifier module drives a servo motor. Select a servo amplifier
module according to the servo motor being used.
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. As the interface with the
CNC, three types of interface are used: Type A, type B, and FSSB.

(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. As the interface with the CNC, three
types of interface are used: Type A, type B, and FSSB.

Check the interface of the CNC being used, and select an appropriate
servo amplifier module.

Naming convention

svMmO-0/0g/0f
1 @@ &6 eE)

(1) Servo amplifier module

(2) Number of axes
1 = 1-axis amplifier, 2 = 2—axis amplifier, 3 = 3—axis amplifier

(3) Maximum current for the L—axis
(4) Maximum current for the M—axis
(5) Maximum current for the N—axis

(6) Input voltage
None = 200V, HV = 400V
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1.3
SPINDLE AMPLIFIER
MODULE

The spindle amplifier module drives a spindle motor. Select a spindle
amplifier module according to the spindle motor being used.
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 theC series spindle motor.

(3) Spindle amplifier module (SPM-HV)

This module drives a spindle motor of the 400V input series.
Naming convention

SPM -1 [
@ @6 @

(1) Spindle amplifier module

(2) Motor type
None = a series, C =C series

(3) Rated motor output

(4) Input voltage
None = 200V, HV = 400V
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The following six kinds of manuals are available for FANUC SERVO
AMPLIFIER a series. Inthe table, this manual is marked with an asterisk

Related manuals

).

Document name Document Major contents Major usage
number
® Specification
FANUC AC SERVO MOTOR a series B_65142E e Characteristics
DESCRIPTIONS e External dimensions
¢ Connections ® Selection of motor | |
e Specification e Connection of motor
FANUC AC SPINDLE MOTOR a series B-65152E ® Characteristics
DESCRIPTIONS e External dimensions
e Connections
® Specifications and
functions ® Selection of
FANUC SERVO AMPLIFIER a series B_65162E |°® Installation amplifier .
DESCRIPTIONS e External dimensions and mainte- | ® Connection of
nance area amplifier
e Connections
® Start up the system
. ® Start up procedure (Hardware)
FANUC SERVO a series - .
MAINTENANCE MANUAL B-65165E | e Troybleshootmg ° Tro_ubleshootlng
® Maintenance of motor ® Maintenance of
motor
. ® |nitial setting
FANUC AC SERVO MOTOR a series .
PARAMETER MANUAL B-65150E | @ Setting parameters e Start up the system
® Description of parameters
(Software)
- . ® Turning the system
. ® |nitial setting
FANUC AC SPINDLE MOTOR a series : (Parameters)
PARAMETER MANUAL B-65160E | e Settlng parameters
® Description of parameters
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2.1 The FANUC series consists of the following units and parts:

CONFIGURATION

2.1.1

200-V Input Series
(1) Power supply module (PSM) (Basic)
(2) Power supply module (register discharge type) (PSMR) (Basic)
(3) Servo amplifier module (SVM) (Basic)
(4) Spindle amplifier module (SPM) (Basic)
(5) Spindle amplifier module (SPMC) (Basic)
(6) AC reactor (Basic)
(7) Connectors (for connection cables) (Basic)
(8) Fuses (Basic)
(9) Power transformer (Optional)
(10) Fan adaptor (Optional)
(11) AC line filter (Basic)
(12) Regenerative discharge unit (Basic)
(13) Dynamic brake module (DBM) (Basic)
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(a) Basic configuration using PSM

The basic configuration is shown below.

(Example having two 2—axes servo amplifier modules and a spindle
amplifier module)

Power supply  Spindle amplifier Servo amplifier Servo amplifier
module module module (2—axes)module (2—axes)
~\ A~
L+ C U 0 O
=0 O O O
DC link (300VDC)
AC input
for control PSM SPM SVM SVM
power
supply 200R, SPMC
200S @
Circuit 19 uLvLwL @) UL VL W)
breaker 2 L1L2 L3@ uv W@ UMVMWMD)| | UM VM WMZ)
® L Fan L IJ L IJ L
—__motor - N o
Power Circuit Magnetic AC | Servo u Servo o
transformer breaker 1| contactor reactor H motor motor
= N =
3
i \ 4 L
(400VAC) | 200vAC ’ Spindle motor
(460vAC)L. — | 220vAC
230VAC 3 Servo ] Servo[ ]
¢ motor motor
Lightening surge
absorbers
—_ : Basic
——— : Optional
———— . Units prepared by the machine tool builder
NOTE

1 See Chapter 3 for details of how to combine the power supply module, servo amplifier modules,
and spindle amplifier modules.

2 A magnetic contactor, AC reactor, 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 magnetics cabinet.
See APPENDIX A for detalils.
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(b) Basic configuration using PSMR

(Example hausing one 2—axes servo amplifier modules and a spindle
amplifier module)

Power supply  Spindle amplifier Servo amplifier
module module module (2—axes)
e O O
=0 O O
DC link (300VDC)
AC input
for control PSMR SPM SVM
power [ SPMC
supply = | 200R,
200s,
lo RE1 RE2 o
TH1TH2
UL VL WL
RST (L) www@ | | omvmwn®
[ L S
Power Circuit Magnetic AC line Servo o
transformer ggggﬁg breaker 1 contactor filter Regenerative motor
‘r } 230VAC discharge unit
T Fan
(400VAC)! | 30
(sovac)L _ _| motor |
lo
Servo
Y ’ @ N motor -
30 3¢
kC):ircukit X D D Lightening surge Spindle motor
reaker | absorbers
- Basic
— —— : Optional
——— : Units prepared by the machine tool builder
NOTE

1 See Chapter 3 for details of how to combine the power supply module, servo amplifier modules,
and spindle amplifier modules.

2 A magnetic contactor, AC line filter, regenerative discharge unit, 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 magnetics 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 magnetics 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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2.1.2
400-V Input Series

(a) Basic configuration using a PSM—-HV

(1) Power supply module (PSM-HV) (Basic)

(2) Capacitor module (PSMC-HV) (Basic)

(3) Servo amplifier module (SVM-HV) (Basic)

(4) Spindle amplifier module (SPM-HV) (Basic)

(5) AC reactor (Basic)

(6) Connectors (for cables) (Basic)

(7) Fuses (Basic)

(8) Fan adaptor (Optional)
(The following example uses one 2—axis servo amplifier module and one
spindle amplifier module.)
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Power supply Capacitor Servo amplifier Servo amplifier
module module module module (2—axes)
A\ N\
L+ O U Y O
7\ 7\
-O @, @, O
(AC200V) Control power supply DC link (DC600V)
AC input
(Ac230v) | > PSM-HV | | PSMC-HV | | SPM-HV SVM-HV
7
1o — 200R
Circuit D D 2008,
breaker 2
Lightning surge ——= ULVLWLE)
pr%tecto? . g- — , LiL2Ls Uvw @ UM VM WM(D)
Circuit Magnetic AC T T T T
(AC400V) breaker 1 contactor reactor = = = —
(AC460V) Fan
— motor Servo
30 motor u
A
- ]
e . u
Circuit D D ¢ _
breaker 3 Spindle motor Servo[ ]
J_ Lightening surge motor
—  protector
— : Basic configuration
——— : Equipment to be prepared by the user
NOTE

1 For the control power supply, single—phase 200VAC is required.
2 Install circuit breakers, a magnetic contactor, and AC reactor.

3 At the power supply inlet of the power magnetics cabinet, install lightning surge protectors
between the lines and between a line and ground to protect the equipment from surge voltages

caused by lightning. For details, see Appendix A.

4 Note that when PSM—-75HV is used, the position of the PSMC-HV differs from the above
diagram. For the position of the PSMC-HV, see (5) in Section 5.1.
5 Measures must be taken to detect the operation (trip) of circuit breaker 3.

12 —
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(b) Basic configuration using a PSMV-HV

(1) Power supply module (PSMV-HV) (Basic)

(2) Servo amplifier module (SVM) (Basic)
(3) Spindle amplifier module (SPM) (Basic)
(4) Spindle amplifier module (SPMC) (Basic)
(5) AC reactor unit (Basic)
(6) Connectors (for cables) (Basic)
(7) Fuses (Basic)
(8) Fan adaptor (Optional)
(9) Dynamic brake module (DBM) (Basic)

(The following example uses two 2—axis servo amplifier modules and one

spindle amplifier module.)

Power supply  Spindle amplifier Servo amplifier Servo amplifier

H | IH_ e

. Basic configuration
. Equipment to be prepared by the user

module module module (2—axes)module (2—axes)
N\ N\
L+ C U, U, Q
7\ 7\
-O @, @, O
(AC200V) DClink | | (DC300V)
(ACZ30V2 D / PSMV-HV PMS SVM SVM
LI
1o 1¢ 200R SPMC
ez | L L] s
| 400R,400S
Lightning|surge—— 400T UL VL WL(2) UL VL WL(®E)
pr%tecto? = L1L213 uvw @ UMVMWM(D)| | UMVM WMD)
Magnetic T T T T
(AC400V) contactor — — — |J —
(AC460V) Fan
—_  — motor Servo Servo
3¢ motor - motor u
A
AC reactor unit -
D | Spindle motor Servo| ] Servo| ]
Circuit D Lightening surge motor motor
breaker 3 protector

NOTE

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

2 Install a magnetic contactor and AC reactor. Always connect the magnetic contactor closer to
the input power supply than the AC reactor unit.

3 At the power supply inlet of the power magnetics cabinet, install lightning surge protectors
between the lines and between a line and ground to protect the equipment from surge voltages
caused by lightning. For details, see Appendix A.

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

13 —
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2.2
ORDERING
INFORMATION

2.2.1
200~V Input Series

(1) Power Supply Module (PSM)

Category Name Ordering number Ext((;rr)](a\l/\;ii;ngnns]in(z;]s Remarks
PSM-5.5 A06B—-6077-H106 380 x 90 x 307
PSM-11 A06B—6077-H111 380 x 90 x 307 (Note)
PSM-15 A06B—6087—-H115
Standard PSM-26 A06B-6087-H126
380 x 90 x 307
PSM-30 A06B-6087-H130
PSM-37 A06B-6087-H137
PSM-45 A06B-6087-H145 380 x 300 x 307 (Note)

See Chapter 3 for details of how to select the power supply module.

NOTE

Chapter 7.

PSM-11 and PSM-45 require forced air cooling from the outside. See (7) in Section 2.2.3 and

(2) Power Supply Module (PSMR)

Category Name Ordering number EXt(FI}-Irr:(a\l/\?I)TSnn?rﬂ;]s Remarks
PSMR-3 A06B-6081-H103 380x60x172
Standard
PSMR-5.5 A06B-6081-H106 380x 60 x 307

When selecting a PSMR, see Section 3.4.

NOTE

3.4.5, and Section 8.1.7.

For the PSMR, a regenerative discharge unit is

required. See (8) in Section 2.2.3, Section

14 —
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(3) Servo Amplifier Module (SVM)
The ordering drawing number differs depending on the interface with the CNC. Specify an appropriate SVM
for the interface between the CNC and SVM.

— 1-axis servo amplifier module

(@ TYPE A and TYPE B interface

. External dimensions
Category Name Ordering number (H x W x D mm) Remarks

SVM1-12 A06B—-6079-H101
380x60x172
SVM1-20 A06B—-6079-H102
SVM1-40S A06B—-6079-H103
SVM1-40L A06B-6079-H104 380 x 60 x 307
Standard SVM1-80 A06B-6079-H105
SVM1-130 A06B-6079-H106 380 x 90 x 307 (Note 1)
SVM1-240 A06B-6079-H107 (Note 2)
380 x 150 x 307
SVM1-360 A06B-6079-H108 (Note 2)
DBM A06B—-6079-H401 380x100x172 (Note 2)

(b) FSSB interface

. External dimensions
Category Name Ordering number (H x W x D mm) Remarks

SVM1-12 A06B-6096-H101
380x60x172
SVM1-20 A06B-6096-H102
SVM1-40S A06B-6096-H103
SVM1-40L A06B-6096-H104 380 x 60 x 307
Standard SVM1-80 A06B-6096-H105
SVM1-130 A06B-6096-H106 380 %90 x 307 (Note 1)
SVM1-240 A06B-6096-H107 (Note 2)
380 x 150 x 307
SVM1-360 A06B-6096-H108 (note 2)
DBM A06B-6079-H401 380x100x172 (Note 2)

NOTE

1 Forthe SVM1-130, forced air cooling may be required depending on the motor used. See (7)
in Section 2.2.3 and Chapter 7.

2 A dynamic brake module (DBM) is required whenever the SVM1-240 or SVYM1-360 is used.
In the event of an emergency stop, for example, the dynamic brake module stops the motor
immediately by short—circuiting the power line of the motor without PWM control. SVMs other
than SVM1-240 and SVM1-360 have the dynamic brake function built in.
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— 2—axis servo amplifier module

(@) TYPE A and TYPE B interface

External dimensions

Category Name Ordering number (H X W x D mm) Remarks
SVM2-12/12 A06B-6079-H201
SVM2-12/20 A06B-6079-H202 380x60x172
SVM2-20/20 A06B-6079-H203
SVM2-12/40 A06B-6079-H204
Standard SVM2-20/40 A06B-6079-H205 380 x 60 x 307
SVM2-40/40 A06B—-6079-H206
SVM2-40/80 A06B—-6079-H207
SVM2-80/80 A06B—-6079-H208 380 x 90 x 307
SVM2-40L/40L A06B—-6079-H209
(b) FSSB interface
Category Name Ordering number Ext(zrr:(a\l/\;ii;ngn;inci;ws Remarks
SVM2-12/12 A06B-6096—-H201
SVM2-12/20 A06B—-6096—-H202 380x60x172
SVM2-20/20 A06B—-6096-H203
SVM2-12/40 A06B—-6096-H204
Standard SVM2-20/40 A06B—-6096—-H205 380 x 60 x 307
SVM2-40/40 A06B—-6096—-H206
SVM2-40/80 A06B-6096-H207
SVM2-80/80 A06B—-6096-H208 380 x 90 x 307

SVM2-40L/40L

A06B-6096—-H209

16
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— 3—axis servo amplifier module

(a) TYPE A interface

External dimensions

Category Name Ordering number (H X W x D mm) Remarks
SVM3-12/12/12 A06B-6079-H301
SVM3-12/12/20 A06B-6079-H302
380x60x172
SVM3-12/20/20 A06B-6079-H303
Standard SVM3-20/20/20 A06B-6079-H304
SVM3-12/12/40 A06B—-6079-H305
SVM3-12/20/40 A06B—-6079-H306 380 x 60 x 307
SVM3-20/20/40 A06B-6079-H307
(b) TYPE B interface
Category Name Ordering number EXt((:r:(a\lA?i)TSnni:;;‘S Remarks
SVM3-12/12/12 A06B—-6080-H301
SVM3-12/12/20 A06B—-6080-H302
380x90x 172
SVM3-12/20/20 A06B—-6080-H303
Standard SVM3-20/20/20 A06B—-6080-H304
SVM3-12/12/40 A06B—-6080-H305
SVM3-12/20/40 A06B—-6080-H306 380 x 90 x 307
SVM3-20/20/40 A06B-6080-H307
(c) FSSB interface
Category Name Ordering number Ext(arr:(a\l/\;ji;ngnmsinci?s Remarks
SVM3-12/12/12 A06B—-6096-H301
SVM3-12/12/20 A06B—-6096—-H302
380x90x172
SVM3-12/20/20 A06B—-6096—-H303
Standard SVM3-20/20/20 A06B—-6096-H304
SVM3-12/12/40 A06B—-6096—-H305
SVM3-12/20/40 A06B—-6096—-H306 380 x 90 x 307

SVM3-20/20/40

A06B-6096-H307

17
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(4) Spindle Amplifier Module (SPM)
Ordering numbers depend on the detectors being used (function).

(a) Type 1 (standard specifications)
Detectors used

1. M sensor, position coder, magnetic sensor (for orientation)
2. MZ sensor, BZ sensor (built—in motor)

External dimensions

Category Name Ordering number (H X W x D mm) Remarks
SPM-2.2 A06B-6078-H202#H500 380 % 60 x 307
SPM-5.5 A06B-6078-H206#H500 380 % 90 x 307
SPM-11 A06B—-6078-H211#H500 380 % 90 x 307 (Note)
SPM-15 A06B-6088-H215#H500
Standard
SPM-22 A06B-6088-H222#H500
380 % 150 x 307
SPM-26 A06B-6088-H226#H500
SPM-30 A06B-6088-H230#H500
SPM-45 A06B-6088-H245#H500 380 % 300 x 307 (Note)
(b) Type 2 (specifications for Cs—axis contouring control or BZ (spindle) sensor)
Applicable detectors :
1. M sensor + BZ sensor (using position coder signals only)
2. High-resolution magnetic pulse coder (for motors only)
3. High-resolution magnetic pulse coder (for motors and spindles)
4. High-resolution position coder + high—resolution magnetic pulse coder
(for motors only)
. External dimensions
Category Name Ordering number (H X W x D mm) Remarks
SPM-2.2 A06B-6078-H302#H500 380 x 60 x 307
SPM-5.5 A06B-6078-H306#H500 380 x 90 x 307
SPM-11 A06B-6078-H311#H500 380 % 90 x 307 (Note)
SPM-15 A06B-6088-H315#H500
Standard
SPM-22 A06B-6088-H322#H500
380 % 150 x 307
SPM-26 A06B-6088-H326#H500
SPM-30 A06B-6088-H330#H500
SPM-45 A06B-6088-H345#H500 380 % 300 x 307 (Note)
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(c) Type 3 (specifications for spindle switching control or differential speed control)
Applicable detectors :
1. Spindle switching control
(switching the speed only, or switching both the speed and position)
2. Differential speed control (input circuit for position coder signals)

Category Name Ordering number EXt((:r:(a\l/\(/jl):ngnnilr?];‘s Remarks
SPM-11 A06B-6078-H411#H500
SPM-15 A06B-6078-H415#H500
SPM-22 A06B-6078-H422#H500 380 x 150 x 307
Standard
SPM-26 A06B-6078-H426#H500
SPM-30 A06B-6078-H430#H500
SPM-45 A06B-6088-H445#H500 380 x 300 x 307 (Note)

(d) Type 4 (high—-resolution internal circuit incorporation specification)
Function used
1. a spindle sensor Cs contour control

Category Name Ordering number Ext(zrr)](a\ll\;jl)ingnns]lntz?s Remarks
SPM-2.2 A06B-6078-H102#H500 380 x 60 x 307
SPM-5.5 A06B-6078-H106#H500
380 x 90 x 307
SPM-11 A06B-6078-H111#H500 (Note)
SPM-15 A06B—-6088—-H115#H500
Standard
SPM-22 A06B-6088-H122#H500
380 x 150 x 307
SPM-26 A06B-6088-H126#H500
SPM-30 A06B-6088—-H130#H500
SPM-45 A06B-6088—H145#H500 380 x 300 x 307 (Note)
NOTE

SPM-11 (except type 3) and SPM-45 require forced air cooling from the outside. See (7) in
Section 2.2.3 and Chapter 7.
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(5) aC series Spindle Amplifier Module (SPMC)

. External dimensions
Category Name Ordering number (H X W x D mm) Remarks
SPMC-2.2 A06B-6082-H202#H512 380 x 60 x 307
SPMC-5.5 A06B-6082-H206#H512
380 90 x 307
SPMC-11 A06B—6082—-H211#H512 (Note)
Standard
SPMC-15 A06B-6082-H215#H512
SPMC-22 A06B—6082-H222#H512 380 x 150 x 307
SPMC-26 A06B-6082-H226#H512
NOTE
SPMC-11 requires forced air cooling from the outside. See (7) in Section 2.2.3 and Chapter
7.
2.2.2

400-V Input Series

(1) Power supply module (PSM-HV)

Category Name Ordering number EXt((:r:(a\l/\?L:ngnn?r?]?s Remarks
PSM-18HV A06B-6091-H118 (Note 1)
PSM-30HV A06B-6091-H130 380 x 150 x 307 (Note 1)
Standard
PSM-45HV A06B-6091-H145 (Note 1)
PSM—-75HV A06B-6091-H175 380 x 300 x 307 (Note 1, 2)

For how to select a PSM, see Section 3.5.

NOTE

Chapter 7.

1 The PSM-HYV requires a capacitor module (PSMC-HV).
module for the PSM-HV being used, according to (2) in Section 2.2.2.
2 The PSM-75HV requires forced air cooling from the outside. See (7) in Section 2.2.3 and

Specify an appropriate capacitor
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(2) Capacitor module (PSMC-HV)

When using a PSM-HV, specify a capacitor module (PSMC-HV).

. External dimensions
Category Name Ordering number (Hx W x D mm) Remarks
PSMC-18HV A06B-6083-H218 For PSM—-18HV
380x90x172
PSMC-30HV A06B-6083-H230 For PSM-30HV
Standard
For PSM—45HV and
PSMC-45HV A06B-6083—-H245 380 x 150 x 222 PSM—75HV
(3) Power supply module (PSMV-HV)
. External dimensions
Category Name Ordering number (H x W x D mm) Remarks
Standard PSMV-11HV A06B-6098-H111 380 x 150 x 307
NOTE
No capacitor module (PSMC-HV) is required.
(4) Servo amplifier module (SVM-HV)
The ordering drawing number differs depending on the interface with the CNC.
Specify an appropriate SVM-HV for the interface between the CNC and SVM-HV.
— Servo amplifier module (one axis)
(&) TYPE A and TYPE B interfaces
. External dimensions
Category Name Ordering number (H x W x D mm) Remarks
SVM1-20HV A06B-6085-H102
Standard SVM1-40HV A06B-6085-H103 380 x90x 307
SVM1-60HV A06B-6085-H104
(b) FSSB interface
Categor Name Ordering number External dimensions Remarks
gory 9 (Hx W x D mm)
SVM1-20HV A06B-6097-H102
Standard SVM1-40HV A06B-6097-H103 380 x90x 307
SVM1-60HV A06B-6097-H104
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— Servo amplifier module (two axes)

(@) TYPE A and TYPE B interfaces

External dimensions

Category Name Ordering number (H X W x D mm) Remarks
SVM2-20/20HV A06B-6085-H201
SVM2-20/40HV A06B-6085—-H202
SVM2-20/60HV A06B-6085—-H203
Standard 38090 x 307
SVM2-40/40HV A06B-6085-H204
SVM2-40/60HV A06B-6085-H205
SVM2-60/60HV A06B—-6085-H206
(b) FSSB interface
. External dimensions
Category Name Ordering number (H X W x D mm) Remarks
SVM2-20/20HV A06B-6097-H201
SVM2-20/40HV A06B-6097-H202
SVM2-20/60HV A06B-6097-H203
Standard 380x 90 x 307
SVM2-40/40HV A06B-6097-H204
SVM2-40/60HV A06B-6097-H205
SVM2-60/60HV A06B-6097-H206
(5) Spindle amplifier module (SPM-HV)
The ordering drawing number differs depending on the detector (function) being used.
(@) Type 1 (standard specification)
Detectors used
1 M sensor, position coder, magnetic sensor (for orientation)
2 MZ sensor, BZ sensor (built—in motor)
. External dimensions
Category Name Ordering number (H X W x D mm) Remarks
SPM-11HV A06B-6092—-H211#H500 380 x90x 307 (Note)
SPM-15HV A06B-6092—-H215#H500
Standard SPM-26HV A06B-6092—-H226#H500 380 x 150 x 307
SPM-45HV A06B-6092—-H245#H500
SPM-75HV A06B-6092—-H275#H500 380 % 300x 307 (Note)
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(b) Type 2 (Cs contour control/BZ sensor (spindle) specification)
Detectors used
1. M sensor (motor) + BZ sensor (spindle) (using position coder signals only)
2. High-resolution magnetic pulse coder (motor only)
3. High-resolution magnetic pulse coder (motor and spindle)
4. High—resolution position coder (spindle) + high—resolution magnetic pulse coder (motor)

Category Name Ordering number Ext(zrr)](a\l/\;ji;ngnns]in(z;]s Remarks
SPM-11HV A06B—6092—H311#H500 380 x 90 x 307 (Note)
SPM-15HV A06B—6092—-H315#H500

Standard SPM-26HV A06B-6092—-H326#H500 380 x 150 x 307
SPM-45HV A06B—6092—-H345#H500
SPM-75HV A06B—6092—-H375#H500 380 x 300 x 307 (Note)

(c) Type 3 (spindle switch control/differential speed control specification)
Functions used
1. Spindle switch control (switches between speeds only or between speeds and positions)
2. Differential speed control (position coder signal input circuit)

Category Name Ordering number Ext(t:r:(a\l/\?i;nsnniir?];\s Remarks
Standard SPM-75HV A06B-6092-H475#H500 380 x 300 x 307 (Note)
(d) Type 4 (high—-resolution internal circuit incorporation specification)
Function used
1. a spindle sensor Cs contour control
Category Name Ordering number Ext(zrr:(a\l/\;ii;ngn;inci;ws Remarks
SPM-11HV A06B-6092—-H111#H500 380x90x 307 (Note)
SPM-15HV A06B-6092—-H115#H500
Standard | SPM—-26HV A06B—6092—-H126#H500 380 x 150 x 307
SPM-45HV A06B—6092—-H145#H500
SPM-75HV A06B-6092—-H175#H500 380 x 300 x 307 (Note)
NOTE

SPM-11HV and SPM-75HV require forced air cooling from the outside. See (7) in Section
2.2.3 and Chapter 7.
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2.2.3
Others

(1) AC reactor

Category Name Ordering number Remarks
For Essl\l\/f-_fiS or A81L-0001-0122
For PSM-15 A81L-0001-0123
For PSM-26 A811L-0001-0120
Standard
For PSM-30 A81L-0001-0124
PSM—-45, 75HV A81L-0001-0133
ng; 1‘?5|_|HV\’/ A81L-0001-0127
For the dimensions of the AC reactors, see Section 8.1.3.
(2) AC reactor unit
Category Name Ordering number Remarks
Standard PSMV-11HV A06B-6098-H001
For the dimensions of the AC reactor unit, see Section 8.1.2.
(3) AC line filter
Category Name Ordering number Remarks
For PSMR-3 A81L-0001-0083#3C
Standard
For PSMR-5.5 A81L-0001-0101#C

For the dimensions of the AC line filters, see Section 8.1.4.

(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. For the connector dimensions, see

Appendix D.

— For power supply module (PSM, PSMR)

Category Name

Ordering number

Remarks

Standard CX1A, CX3, CX4

A06B-6071-K203

For PSM, PSMR

— Connectors for the power supply module (PSMV)

Category Name

Ordering number

Remarks

CX1A, CX3, CX4,

Standard CX10

A06B-6098-K200

For PSMV
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— For servo amplifier module (SVM)

Category Name Ordering number Remarks
Between PSM and SVM or A06B-6073-K210 Solder type
between SVMs A0B6B—-6073-K211 Crimp type
Between PSM-SVM, A06B—-6078-K210 Crimp type
SVM-SVM (for SVM1-240
and SVM1-360) A06B-6078-K211 Solder type
Standard | Connectors A0BB—6073-K212 Solder type
Between NC to SVM
A06B—6073-K213 Crimp type
For pulse coder A06B-6073-K214 Solder type
Between SVM-DBM (for
SVM1-240 and SVYM1-360) | /06B-6073-K216
— For spindle amplifier module (For SPM)
Category Name Ordering number Remarks
Between PSM and SPM or A06B-6078-K210 Crimp type
between SPMs A0B6B—6078-K211 Solder type
For M sensor or MZ sensor or AOBB—6078—K212 Solder type
BZ sensor
Standard Connectors
Between NC and SPM A06B—-6078-K213 Crimp type
For load meter or speed
meter A06B-6078-K214 Solder type
For position coder or
magnetic sensor A06B-6078-K215 Solder type
— For spindle amplifier module (For SPMC)
Category Name Ordering number Remarks
Between PSM and SPMC or A06B-6073-K210 Solder type
between SPMand SPMC | AogB_6073-K211 Crimp type
Between PSM—SPMC, SPM— A06B-6078-K210 Crimp type
SPMC (for SPMC-15, 22, 26) | Agsp_g078-K211 Solder type
Standard Connectors .
For connecting speed meter AOBB—6078-K212 Solder type
and thermostat
A06B—6078-K213 Crimp type
Between NC and SPMC
A06B-6078-K214 Solder type
For position coder A06B—6078-K215 Solder type
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NOTE

the manufacturer of the connector.
described later.

1 Connectors are classified into either the press—mount type or solder type, depending on the
method used for attaching a cable to a connector. When a connector is specified, therefore,
care is necessary.

2 When attaching a cable to a press—mount type connector, use the special tools prepared by

For the tool specifications, see "Connection tools”

— Connector configuration

Configuration of AO6B—6071-K203

Connector name Manufacturer Part number Quantity Use Dimensions
CX1A AMP Japan, Ltd 1-178128-3 (housing) 1 For control, single—phase D (1)
1-175218-2 (contact) 3 | 200VACinput D (5)
1-178128-3 (housing) 1 . D (1)
cXa AMP Japan, Ltd. For emergency stop sig-
1-175218-2 (contact) > |nal D (5)
CX3 AMP Japan, Ltd 2-178128-3 (housing) 1 For ON/OFF control for D(2)
1-175218-2 (contact) g | extemal MCC D (5)
Configuration of AO6B—6073-K210 (solder type)
Connector name Manufacturer Part number Quantity Use Dimensions
CX2A 1-178288-3 (housing) 2 D (3)
AMP Japan, Ltd. For control, 24VDC input
CX2B 1-175218-2 (contact) 6 D (5)
JX1A Honda Tsushi PCR—-E20FS (connector) 2 For PSM-SVM and D (7)
Ké)n (;i C(S)usu'(;] SVM-SVM communica-
JX1B gyo &0., Ld. PCR-V20LA (case) 2 tion D (10)
Configuration of AO6B—6073-K211 (press—mount type)
Connector name Manufacturer Part number Quantity Use Dimensions
CX2A 1-178288-3 (housing) 2 D (3)
AMP Japan, Ltd. For control, 24VDC input
CX2B 1-175218-2 (contact) 6 D (5)
JX1A Honda Tsushi PCR-E20FA (connector) 2 For PSM—SVM and D (6)
Ké’” :Ccs)“su'(;‘ SVM-SVM communica-
JX1B gyo &0., L1d. PCR-V20LA (case) 2 tion D (10)
Configuration of AO6B—6073-K212 (solder type)
Connector name Manufacturer Part number Quantity Use Dimensions
* —
VLA (1) Honda Tsushin PCR-E20FS (connector) 1 For CNC-SVM commu- D (7)
JSCIB (*2) Kogyo Co., Ltd. PCR-V20LA (case) 1 | Mication D (10)
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Configuration of AO6B—6073—-K213 (press—mount type)

Connector name Manufacturer Part number Quantity Use Dimensions
* —
VLA (1) Honda Tsushin PCR-E20FA (connector) 1 For CNC-SVM commu- D (6)
JSCIB (*2) Kogyo Co., Ltd. PCR-V20LA (case) 1 | Mication D (10)
Configuration of AO6B—6073-K214 (solder type)
Connector name Manufacturer Part number Quantity Use Dimensions
. . Fl40-2015S (connector) 1 D (8)
JFCIB (*2) le?:se Iiltedctrlc For pulse coder
0., Ld. FI-20-CV (case) 1 D (11)
NOTE
1 Type A interface
2 Type B interface
Configuration of AO6B—6073-K215
Connector name Manufacturer Part number Quantity Use Dimensions
2-178128-3 (housing) 1 D (2)
CX8 AMP Japan, Ltd. For DB interlock signals
1-175218-2 (contact) 2 D (5)
1-178128-3 (housing) 1 D (1)
CX9 AMP Japan, Ltd. For DB driving coil
1-175218-2 (contact) 2 D (5)
Configuration of AO6B—6078-K210 (press—mount type)
Connector name Manufacturer Part number Quantity Use Dimensions
CX1A 1-178128-3 (housing) 2 . D (1)
AMP Japan, Ltd. Fotrfan motor, 200VAC in-
CX1B 1-175218-2 (contact) 4 pu D (5)
CX2A 1-178288-3 (housing) 2 D (3)
AMP Japan, Ltd. For control, 24VDC input
CX2B 1-175218-2 (contact) 6 D (5)
JX1A Honda Tsushi PCR—-E20FA (connector) 2 For PSM-SPM and D (6)
Kon aCsusLtlg SPM-SPM communica-
JX1B 0gyo &0., L1d. PCR-V20LA (case) 2 tion D (10)
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Configuration of AO6B—6078—K211 (solder type)

Connector name Manufacturer Part number Quantity Use Dimensions
CX1A 1-178128-3 (housing) 2 . D (1)
AMP Japan, Ltd. Fotrfan motor, 200VAC in-
CX1B 1-175218-2 (contact) 4 pu D (5)
CX2A 1-178288-3 (housing) 2 D (3)
AMP Japan, Ltd. For control, 24VDC input
CX2B 1-175218-2 (contact) 6 D (5)
JX1A Honda Tsushi PCR-E20FS (connector) 2 For PSM-SPM and D (7)
K(;m Oac(s)usu'g SPM-SPM communica-
JX1B gyo 0., Lid. PCR-V20LA (case) 2 tion D (10)
Configuration of AO6B—6078-K212 (solder type)
Connector name Manufacturer Part number Quantity Use Dimensions
jzg jzg Lirose Elect FI40B—20S (connector) 1 D (9)
, irose Electric
aC series Co., Ltd. See below.
Jy1 FI-20—CV5 (case) 1 D (12)

Use: For the M sensor, MZ sensor, BZ sensor, high—resolution position coder, or high—resolution magnetic pulse coder

a C series: For the speed meter, analog override, or motor overheat

Configuration of AO6B—6078-K213 (press—mount type)

Connector name Manufacturer Part number Quantity Use Dimensions
Honda Tsushi PCR-E20FA (connector) 1 For CNC-SPM and D (6)
JATB Ko o CNC-SPMC commu-
9yo £0., Lid. PCR-V20LA (case) 1 nication D (10)
Configuration of AO6B—6078-K214 (solder type)
Connector name Manufacturer Part number Quantity Use Dimensions
JA7TB Honda Tsushin PCR—-E20FS (connector) 1 D (7)
K Co.. Ltd See below.
Jy1i ogyo 0., Ltd. PCR-V20LA (case) 1 D (10)
Use JY7B: For CNC-SPM and CNC-SPMC communication
JY1: For the load meter and speed meter (except SPMC)
Configuration of AO6B—6078-K215 (solder type)
Connector name Manufacturer Part number Quantity Use Dimensions
JY3 Hirose Electric F140B-2015S (connector) 1 D (8)
Co. Ltd See below.
Jy4 0., Lid. FI-20-CV/(10) (case) 1 D (11)

Use JY3: For the magnetic sensor and proximity switch

JY4: For the position coder
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Configuration of AO6B—6098—K200

Connector name Manufacturer Part number Quantity Use Dimensions
CXI1A AMP Japan, Ltd 1-178128-3 (housing) 1 For control, single—phase D (1)
1-175218-2 (contact) 3 |200VACinput D (5)
1-178128-3 (housing) 1 . D (1)
cX4 AMP Japan, Ltd. For emergency stop sig-
1-175218-2 (contact) o |nal D (5)
CX3 AMP Japan, Ltd 2-178128-3 (housing) 1 For ON/OFF control for D (2)
1-175218-2 (contact) o | external MCC D (5)
ox10 AMP Japan, Ltd 2-178129-6 (housing) 1 For phase detection, D (4)
1-175218-2 (contact) 3 |400VAC input D (5)

— Connection tools

Manufacturers of press—mount type connectors provide special tools for attaching the connectors to cables.

(a) Connectors manufactured by AMP Japan, Ltd.

Name Manufacturer part number
Contact crimping tool 914596-3
Contact extractor 914677-1

(b) Connectors manufactured by Honda Tsushin Kogyo Co., Ltd. (press—mount type connectors only)

Name Manufacturer part number
Wire placement cassette JGPS-015-1/1-20
Wire placement cassette mounting base JGPS-014
Press—mount locator PCS—K1
Hand press MFC-K1

(5) Fuses

Fuses are specified as spare parts of the fuses used in modules. The ordering drawing number of the fuses
required for each module and the fuse configuration are shown below.

— For power supply module

Category Name Ordering number Remarks

PSM A06B-6077-K250 5A/250V, 2A/250V
Standard PSMR A06B-6081-K250 5A/250V

PSMV A06B-6098-K250 5A/250V, 2A/250V, 100A/600V
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— For servo amplifier module

Category Name

Ordering number

Remarks

Standard

Other than SVM1-240, 360

A06B-6073-K250

3.2A/48V

SVM1-240, 360

A06B-6073-K252

3.2A/48V,0.5A/250V

— Fuse configuration
Configuration of AO6B—6073-K250

Manufacturer Part number Specification Use
Daito Communication Apparatus Co., Ltd LM32C 3.2A/48V For short—circuit protection of
PP R ) 24-VDC control power supply
Configuration of AO6B—6073-K252
Manufacturer Part number Specification Use
Daito Communication Apparatus Co., Ltd LM32C 3.2A/48V For short—circuit protection of
pp R ) 24-VDC control power supply
Daito Communication Apparatus Co., Ltd HMO5 0.5A/250v | FOr short=circuit protection of
P v ' 200VAC for cooling fan
Configuration of AO6B—6077-K250
Manufacturer Part number Specification Use
. L For short—circuit protection of
Daito Communication Apparatus Co., Ltd. HM20 2A/250V 200VAC for cooling fan
. — For short—circuit protection of
Daito Communication Apparatus Co., Ltd. HM50 5A/250V 200-VAC control power supply
Configuration of AO6B—6081-K250
Manufacturer Part number Specification Use
. L For short—circuit protection of
Daito Communication Apparatus Co., Ltd. HM50 5A/250V 200-VAC control power supply
Configuration of AO6B—6098—-K250
Manufacturer Part number Specification Use
. L For short—circuit protection of
Daito Communication Apparatus Co., Ltd. HM20 2A/250V 200VAC for cooling fan
. L For short—circuit protection of
Daito Communication Apparatus Co., Ltd. HM50 5A/250V 200-VAC control power supply
Fuji Electric Co., Ltd. CR6L-100UL 100A/600y | For short—circuit protection of

400-VAC main circuit (Note)

NOTE
For the AC reactor unit
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(6) Power transformer

When a power supply module of the 200-V input series is used in an area 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 in (1) of Section 5.2.1.

— Ordering drawing numbers of power transformers manufactured by FANUC

Category Name Ordering number Remarks
For PSMR-3
(at 2kw output) A80L-0024-0006
For PSMR-3
(at 3kw output) A80L-0026-0003
For PSM-5.5
Power (aFtOE: ';fv'?,"su_tsi) AOBB-6052-J001 | privary  380/415/460VAC
Optional transformer ' P Secondary 200VAC
P Power For PSM-11 Primary 380/415/460VAC
transformer For PSMR-5.5 AOBB_6044—J006 | Secondary  200VAC
(at 7.5kw output)
For PSM-15 A06B-6044-J007
For PSM-26, 30 A06B-6044-J010
For PSM-37, 45 A06B-6044-J015

31 —




2. CONFIGURATION AND ORDERING INFORMATION

B—65162E/03

— Specifications of power transformers manufactured by FANUC

Power transformers for PSM

Model
Item

PSM-5.5

PSM-11

PSM-15

PSM-26, 30

PSM-37, 45

Ordering drawing number

A06B-6052-J001

A06B-6044-J006

A06B-6044-J007

A06B-6044-J010

A06B-6044-J015

FANUC drawing number

A80L-0001-0496

A80L-0001-0313

A80L-0001-0314

A80L-0001-0352

A80L-0001-0452

Rated capacity 10kVA 20kVA 30kVA 45kVA 64kVA
380/415/460VAC
Rated primary voltage 230VAC (The secondary is used as an autotransformer.)
+10% —15%, 50/60 + 1Hz, 3¢
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 voltage AC200V
Rated secondary current 29A 58A 87A 130A 185A
Voltageregulationatthe secondary 5%
Voltage deviation at the secondary +3%
Connection Y-Y connection
Insulation Class H (maximum allowable temperature: 180°C)
Ambient temperature 0to45°C
Allowable temperature rise 135deg
Relative humidity Max. 95%RH
Type Dry type, natural air cooling type
Dielectric withstand voltage 2000VAC, for 1 minute
Weight Max. 61kg Max. 115kg Max. 165kg Max. 260kg Max. 375kg
Outline drawing Fig. 8.1.5 (a) Fig. 8.1.5 (b) Fig. 8.1.5 (c) Fig. 8.1.5 (d) Fig. 8.1.5 (f)
Connection diagram R3._ 460V 230V R4

Ei SHIELD U 200V

‘ (Newtral point)
‘ SEC. O

T1

T2 | \Y

T3 S4

S1,

S2 w

S3 - T4

(Primary) (Secondary)
G L 2
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Power transformer for PSMR

Model
Item

PSMR-3
(at 3 kW output)

PSMR-3
(at 2 kW output)

PSMR-5.5
(at 5 kW output)

PSMR-5.5
(at 7.5 kW output)

Ordering drawing number

A80L-0024-0006 A80L-0026-0003

A06B-6052-J001 A06B-6044-J006

FANUC drawing number

A80L-0024-0006 A80L-0026—-0003

A80L-0001-0496 A80L-0001-0313

+15%, 50/60Hz + 2Hz; 3®

Rated capacity 3.5kVA 5kVA 10kVA 20kVA
. 380/415/460VAC
200/220/230/240VAC, A connection :
Rated primary voltage 380/415/460/480/550VAC, Y connection 230VAC (The S?f;nnsig%frgsed as an auto-

+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 voltage AC210V AC200V
Rated secondary current 9.6A 13.7A 29A 58A
Voltageregulationatthe secondary 2% 5% (See Fig. 2.2.3 (1).)

Voltage deviation at the secondary

+3%

Connection A-A connection or Y—A connection Y-Y connection
Insulation _ Class B _ Class H
(maximum allowable temperature: 130°C) (maximum allowable temperature: 180°C)
Ambient temperature —20to 55°C 0to 45°C
Allowable temperature rise 135deg
opmimly cosec comc_
Relative humidity Max. 95%RH

e

Type Dry type, natural air cooling type
Dielectric withstanding voltage 2300VAC, for 1 minute 2000VAC, for 1 minute
Weight Max. 27kg Max. 36kg Max. 61kg Max. 115kg
Outline drawing Fig. 8.1.5 (e) Fig. 8.1.5 (a) Fig. 8.1.5 (b) Connection diagram
1
: T 460V 230V R4
4 34 R3 o—mr o
SHIELD
H o 2 o—‘iﬁ—‘/—fi " ¢ 200V
i sy % ' t—  °
. Rl o—380Y H U
9 ; “ . (Neutral point)
iZ"%o\vrx e 2 Pos PRI E SEC. 9
Connection diagram 12 it % Lou . ?/ : < .
s : T2 ‘ <
:so——ﬂv—l' 13 4 $4
}: ] 210V S o———
[Eeveizan i §§ TH2 S2 &
230V I Sy O
2! owasvresov]) 39 ) .
e 1T o’ %2 (Primary) (Secondary) T4
e | ¢ o— ° ¢
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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 (A80L—0024—0006 and A80L—0026—0003) for PSMR-3

Supply voltage Connection points at the primary Other connection points
AC380V R-6,5S-14,T-22
AC400V R-4,5-12,T-20
Acatey R-4,5-12T-20 Make 8-16 and 16-24 connections by using supplied
ACA440V R-3,S—11,T-19 cables.
AC460V R-3,S-11,T-19
AC480V R-2,S-10,T-18

Transformer (A80L—0024—-0006 and A80L—-0026—0003) accessories

Part name Drawing number Quantity
Cable A660-8001-T532 2
Cable A660-8004-T926 2

Bolt A30L-0001-0021 4

(b) Connection points of power transformers for PSMR-5.5, PSM-5.5, PSM-11, PSM-15, PSM-26,
PSM-30, PSM-37, and PSM-45

Supply voltage Connection points at the primary Remarks
AC380V R-R1,S-S1, T-T1(380-V tap)
AC400V R-R1,S-S1, T-T1(380-V tap)
AC415V R-R2,S-S2, T-T2 (415-V tap)
AC440V R-R2,S-S2, T-T2 (415-V tap)
AC460V R -R3,S—-S3, T-T3 (460-V tap)
AC480V R-R3,S-S3, T-T3 (460-V tap)
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Voltage regulation (approximately 10V) when the
load varies (0% to 100%) with the 380—VAC tap set

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

2401~
+10%
220f————m 7 7 Z == —’ —————— 230VAC_150/3

200

N

|
|
|
|
|
|
|
|
|
|
|
|

N

o

2

>

@]

+

=

Q

>

Secondary output voltage (V)
—7
§
|

FEEIEE
1401 S| == ===
o/ o|lhl ©| 5| O
0 MO |d F|©| ©
T;g IR AR AR

| | | |

320 360 400 440 480 520 560

AC input voltage (V)

NOTE

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.

(7) Fan adaptor

When the following modules are used, forced air cooling is required:

PSM-11, SPM-11, SPM-11HV, SVM1-130(*), SPMC-11, PSM-45, SPM-45, PSM-75HV, SPM—-75HV

For the cooling conditions, see Chapter 7.

The use of a fan adaptor allows the desired cooling performance to be obtained. When the fan adaptor is
installed, the panel cut—out must be partially modified. For those modifications, see Section 8.2.

Category Name Ordering number Remarks

For PSM-11 or SPM-11 or

SPM—11HV A06B-6078-K001

Optional Fan adaptor For SVM1-130 or SPMC-11 A06B-6078-K002

PSM-45, SPM-45,

PSM—75HV. SPM—75HV A06B—-6078—-K003 (Note)

For the dimensions of fan adaptors, see Section 8.1.6.

NOTE
SVM1-130 requires forced air cooling only when it is being used to drive the a22/3000,
030/3000, a40/2000 (with a fan), aL25/3000, aL50/2000, or aM40/3000.
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(8) Regenerative discharge unit

Whenever a PSM4 (resistance regeneration type power supply module) is used, a regenerative discharge unit

must be specified. For how to select the regenerative discharge unit, see Section 3.4.5.

Category Name Ordering number Remarks
For PSMR-3 A06B-6081-H050 16Q/100W (at natural cooling)
A06B-6066—H500 16Q/200W (at natural cooling)
For PSMR-3, 5.5 .
egenera poss-soss 715 | 9800W (Fored colng fo
Standard egenerative

discharge unit

For PSMR-5.5

A06B-6066-H711

8Q/800W (Forced cooling fan mo-
tor is included)

A06B-6066-H712

16Q/1200W (Forced cooling fan
motor is included)

See Section 8.1.7, "SELECTING A REGENERATIVE DISCHARGE UNIT” for details of selection.

(9) Cables

— DC link short bar

Category Name Between terminals Ordering number Applicabltre];?grir;itr;art]l;;o—termi-
124mm A06B-6078-K800 120mm — 128mm
90mm A06B-6078—-K801 86mm — 94mm
131mm A06B-6078—-K802 127mm — 135mm
64mm A06B-6078—-K803 60mm — 68mm
85mm A06B-6078-K804 81mm — 89mm
102mm A06B-6078—-K805 98mm — 106mm

Optional DC link short bar
146mm A06B-6078—-K823 143mm — 151mm
182mm A06B-6078-K826 180mm — 185mm
144mm A06B—6078-K827 142mm — 146mm
305mm A06B-6078-K828 303mm — 308mm
267mm A06B—6078-K829 265mm — 269mm
120mm A06B—6078-K830 118mm — 123mm

See 9.2.1 (2) for details.
NOTE
K823 to K830 are used for 300—mm-wide modules.
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— Cables for connection of modules

Category Name Ordering number Cable length Remarks
A06B-6078-K808 200mm (Note 1)
A06B—-6078-K809 150mm
. A06B-6078-K810 100mm
Onti Cable for connection
ptional f modules
ormo A06B-6082-K808 200mm (Note 2)
A06B—-6082—K809 150mm
A06B-6082—-K810 100mm
NOTE

1 The following three cables are supplied together.
depending on the cable length.
K4: For 200—-VAC power supply for cooling fan (between CX1B and CX1A)
K5: For 24-VDC control power supply (between CX2B and CX2A)
K8: For interface between modules (between JX1B and JX1A)
2 The following two cables are supplied together. The ordering drawing number differs
depending on the cable length.
K5: For 24-VDC control power supply (between CX2B and CX2A)
K8: For interface between modules (between JX1B and JX1A)

The ordering drawing number differs

— Cables for connection of detectors

Category

Name

Ordering number

Remarks

For M sensor, MZ sen-
sor or BZ sensor

A06B—-6078-K811

For magnetic sensor

A06B—6078-K813

Each cable is 7 m long.

A06B—6078-K814 Canon : Straight
For position coder
Optional A06B-6078-K815 Canon : Elbow
For hlgh resolution AOBB_6078—K816
magnetic pulse coder
For high resolution A06B—6078-K817 Canon : Straight
position coder A06B-6078-K818 | Canon : Elbow
NOTE
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— FSSB interface cables

Category Name Ordering number Cable length Remarks
AB6L—6001-0023#L150R0 15cm .
Internal optical cables
A66L-6001-0023#L300R0 30cm (Note 1)
ABB6L—6001-0026#L1R003 im
AB6L—6001-0026#1.5R003 5m
Optional | {200 e | AG6L-6001-0026#L7R003 m
External optical cables
A66L-6001-0026#L10R03 10m (Note 2)
A66L-6001-0026#L20R03 20m
A66L-6001-0026#L30R03 30m
AB6L—6001-0026#1.50R03 50m
NOTE
1 Optical cables for connecting SVMs.
SVM (COP10A) — SVM(COP10B)
2 Optical cables for connecting the CNC and SVM.
CNC (COP10A) — SVM (COP10B)

(10) Breaker, Magnetic contactor, Lightning surge absorber
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.
For dimensions, see Sections 8.1.9 and 8.1.10.
When this equipment is to be prepared by the user, it must satisfy the circuit breaker and magnetic contactor
specifications indicated below.
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— Circuit breaker and magnetic contactor specifications
For PSM and PSMR

PSM name Circuit breaker 1 Circuit breaker 2 Magnetic contactor Remarks
PSM-5.5 30A 30A
PSM-11 55A 55A
PSM-15 70A 70A
PSM-26 120A 120A
PSM-30 140A 140A
5A
PSM-37 175A 175A
PSM-45 220A 220A
PSMR-3 20A 20A
30A 30A (Note 4)
PSMR-5.5
50A 50A (Note 5)
NOTE
1 For the installation positions of the circuit breakers and magnetic contactor, see Section 2.1.
2 Circuit breakers 1 and 2 must have a rated voltage of 200VAC or higher.
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 (6) in Section 9.2.1.
4 When PSMR-5.5 is used with a rated output capacity of 5.5 kW
5 When PSMR-5.5 is used with a rated output capacity of 7.5 kW

For PSM-HV and PSMV-HV

PSM name Circuit breaker 1 | Circuit breaker 2 | Circuit breaker 2 | Magnetic contactor Remarks
PSM-18HV 45A 45A
PSM-30HV 75A 75A
3A 3A
PSM-45HV 125A 135A
PSM-75HV 200A 200A
PSMV-11HV - 5A 5A 60A
NOTE
1 For the installation positions of the circuit breakers and magnetic contactor, see Section 2.1.
2 Circuit breakers 1 and 3 must have a rated voltage of 400VAC or higher.
3 Circuit breaker 2 must have a rated voltage of 200VAC or higher.
4 The current and voltage of the operation coil of the magnetic contactor must be within the
ratings of the internal contact [CX3 (MCC)] of the PSM. For details, see (6) in Section 9.2.1.
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— Ordering drawing numbers of circuit breakers

power supply

Category Model Ordering number Outlllne Circuit breaker specifi- Circuit brggker cover
drawing cation specification
PSMR-3 A06B-6077-K101 | 8-1-9—(a) | Fuji Electric EA53B/30 Fuji Electric BZ-TB20B-3
PSMR-5.5,
PSM-5.5 A06B—-6077-K102 | 8-1-9—(b) | Fuji Electric EA103B/50 Fuji Electric BZ-TB20B-3
PSM-18HV
PSM-11 A06B—-6077-K103 | 8-1-9—(c) | Fuji Electric EA103B/60 Fuji Electric BZ-TB20B-3
PSM-15, A06B-6077-K104 | 8—-1-9—(d Fuji Electric EA103B/75 Fuji Electric BZ-TB20B-3
PSM-30HV — — —1-9—(d) uji Electric uji Electric BZ— —
Optional PSM—-45HV A06B-6077-K108 | 8-1-9—(e) | Fuji Electric EA203B/125 Fuji Electric BZ-TB40B
PSM-26, . . - .
PSM-30 A06B-6077-K105 | 8-1-9—(f) | Fuji Electric EA203B/150 | Fuiji Electric BZ-TB40B
PSM-37 A06B-6077-K110 | 8-1-9—(q) | Fuiji Electric EA203B/175 |  Fuiji Electric BZ-TB40B
PSM-75HV A06B-6077-K109 | 8-1-9—(h) | Fuji Electric EA203B/200 Fuji Electric BZ-TB40B
PSM-45 A06B—-6077-K107 | 8-1-9—(i) | Fuji Electric EA203B/225 Fuji Electric BZ-TB40B
Forcontrol | )\ (s 6077-K106 | 8-1-9-() | Fuji Electric EA33/5 | Fuji Electric BZ-TB10B-503

— Ordering drawing numbers of magnetic contactors

Category Model Ordering number Outlllne Magnetlg.cor?tactor Magnetic cqr]taqtor cover
drawing specification specification
PSMR-3 A06B-6077-K121 |8-1-10—(a) | Fuiji Electric SC-5-1 Fuji Electric SZ-JC4
PSMR-5.5,
PSM-5.5 A06B—6077-K122 | 8-1-10—(b) Fuji Electric SC-1N Fuji Electric SZ-1IN/T
PSM-18HV
PSM-11,
PSM-30HV | A06B-6077-K123 | 8-1-10-(b) Fuji Electric SC-2N Fuji Electric SZ-1IN/T
PSMV-11HV
Optional PSM-15 A06B-6077-K124 | 8-1-10—(c) Fuji Electric SC-2SN Fuji Electric SZ-2SN/T
PSM-26, A06B—-6077-K125 | 8-1-10—(d Fuji Electric SC-4N Fuji Electric SZ—4N/T
PSM-45HV S —1-10-(d) I - I ~
PSM-30 A06B—-6077-K126 |8-1-10—(e) Fuji Electric SC-5N Fuji Electric SZ-5N/T
PSM-317, A06B-6077-K128 | 8-1-10 Fuji Electric SC-7N Fuji Electric SZ-5N/T
PSM—75HV o —1-10-(9) J - J a
PSM-45 A06B-6077-K127 | 8—-1-10—(f) Fuji Electric SC-8N Fuji Electric SZ-8N/T
NOTE
The coil voltage specification of the magnetic contactor is 200VAC.
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— Recommended parts
Parts manufactured by Fuji Electric Co., Ltd.

PSM name Circuit breaker 1 | Circuit breaker 2 | Circuit breaker 2 | Magnetic contactor Remarks
PSM-5.5 EA103B/50 SC-1N
PSM-11 EA103B/60 SC—2N
PSM-15 EA103B/75 SC-2SN
PSM-26 EA203B/150 SC—4N
PSM-30 EA203B/150 EA33/5 - SC-5N
PSM-37 EA203B/175 SC-7N
PSM-45 EA203B/225 SC-8N
PSMR-3 EA53B/30 SC-5-1

PSMR-5.5 EA103B/50 SC-1N

PSM-18HV EA103B/50 SC-1N

PSM-30HV EA103B/75 SC-2SN

EA33/3 EA33/3

PSM-45HV EA203B/125 SC—4N

PSM-75HV EA203B/200 SC-7N

PSMV-11HV - EA33/5 EA33/5 SC—2N

NOTE

For details, see the brochures available from Fujitsu Electric Co., Ltd. Note that the
specification of the coil voltage of a magnetic contactor may differ depending on the supply
voltage and frequency used.

(11) Lightning surge protector

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

protectors, see Section 8.1.11.

Category Ordering number Specification Outline drawing Remarks
For IlnRe;\t/o—7lg11eB|$sztagatlon. AC200V
A06B-6077-K142 . - il I Fig. 8.1.11 (a) For 200-VAC line
For line—to—ground installation: (Note 1)
RAV-781BXZ-4
Optional
For Ilgi:/toig;eB \l(nzstaél/lstlon. AC400V
A06B-6077-K143 . - - oo Fig. 8.1.11 (b) For 400-VAC line
For line—to—ground installation: (Note 2)
RAV-801BXZ-4
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NOTE

1 For the 200-V input series main power supply and control power supply, and the 400-V input
series control power supply

2 For the 400-V input series main power supply

3 Tiv approved products

— Recommended products

Line—to—line Line-to—ground Remarks
RAV-781BYZ-2 manufactured by RAV-781BXZ-4 manufactured by .
Okaya Electric Industries Co., Ltd. Okaya Electric Industries Co., Ltd. For 200-VAC line
RAV-152BYZ-2A manufactured by RAV-801BYZ-4 manufactured by .
Okaya Electric Industries Co., Ltd. Okaya Electric Industries Co., Ltd. For 400-VAC line

(12) 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. For how to select the current capacity and noise filter installation, see
Section 5.3.

Recommended noise filters are listed below.

HF3000C-TMA series manufactured by SOSHIN ELECTRIC CO., LTD.

Part number (SOSHIN ELECTRIC) Rated current Rated voltage Remarks
HF3005C-TMA 5A
HF3010C-TMA 10A
HF3015C-TMA 15A
HF3020C-TMA 20A
HF3030C-TMA 30A
HF3040C-TMA 40A

Leakage current:

HF3050C-TMA 50A AC460V 5.3 mA max
at 460VAC, 60 Hz

HF3060C-TMA 60A
HF3080C-TMA 80A
HF3100C-TMA 100A
HF3150C-TMA 150A
HF3200C-TMA 200A
HF3250C-TMA 250A

For details, refer to the brochures supplied by SOSHIN ELECTRIC CO., LTD.
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3SUP-AH series and 3SUP-DH series manufactured by Okaya Electric Industries Co., Ltd.

Part number (Okaya Electric Industries)

Rated current

Rated voltage

Remarks

3SUP-A30H-ER-6 30A AC250V
3SUP-D75H-ER-4 75A
3SUP-D100H-ER-4 100A

AC500V
3SUP-D150H-ER-4 150A
3SUP-D200H-ER-4 200A

Leakage current:
4 mA max
at 500VAC, 60 Hz

For details, refer to the brochures supplied by Okaya Electric Industries Co., Ltd.

NF3000C-TX series manufactured by SOSHIN ELECTRIC CO., LTD.

Part number (SOSHIN ELECTRIC)

Rated current

Rated voltage

Remarks

NF3020C-TX 20A
NF3030C-TX 30A
NF3050C-TX 50A
NF3080C-TX 80A
NF3100C-TX 100A
NF3150C-TX 150A
NF3200C-TX 200A

AC460V

Leakage current:
250 mA max

at 460VAC, 60 Hz
(Note)

For details, refer to the brochures supplied by SOSHIN ELECTRIC CO., LTD.

FN258 series manufactured by SCHAFFNER

Rated voltage

Remarks

Part number (SCHAFFNER) Rated current
FN258-7 TA
FN258-16 16A
FN258-30 30A
FN258-42 42A
FN258-55 55A
FN258-75 75A
FN258-100 100A
FN258-130 130A
FN258-180 180A

AC480V

Leakage current:
150 mA max

at 250VAC, 50 Hz
(Note)

For details, refer to the brochures supplied by SCHAFFNER.

Agency in Japan: UNIDUX INC.
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NOTE
The NF3000C-TX series manufactured by SOSHIN ELECTRIC CO., LTD. and the FN258
series manufactured by SCHAFFNER have a large line—to—ground capacitor capacitance,
allowing a very high leakage current. Therefore, they can be used only for neutral grounding
type power supplies.

(13) Detectors
o position coder

Category Name Ordering number Remarks
o position coder A860-0309-T302 (168, 10,000min-1
Optional
Connector kit A06B—-6088—-K211 Straight type
High-resolution position coder
Category Name Ordering number Remarks
Optional High—resolution position coder A860-0319-T002 [J68, 8,000min~1
BZ sensor
Category Name Ordering number Remarks
BZ sensor 128 A860-0392-T012 128 teeth / 20,000min1
BZ sensor 256 A860-0392-T011 256 teeth / 15,000min—1
BZ sensor 256S A860-0392-T014 256 teeth / 15,000min—1
Optional BZ sensor 384 A860-0392-T018 384 teeth / 15,000min-1
BZ sensor 512 A860-0392-T013 512 teeth / 10,000min—1
BZ sensor 128H A860-0392-T082 128 teeth / 50,000min—1
BZ sensor 256H A860-0392-T081 256 teeth / 30,000min—1

High—-resolution magnetic pulse coder

pulse coder

A860-0382-T123

Category Name Ordering number Remarks
A860-0382-T121 Outside diameter of drum: @ 65
High—resolution maanetic A860-0382-T122 Outside diameter of drum: ¢ 97.5
Optional 9 9

Outside diameter of drum: ¢ 130

A860-0382-T124

Outside diameter of drum: ¢ 195
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Magnetic sensor for orientation

Category Name Ordering number Remarks
Not specified, standard A57L-0001-0037 Type II, 12,000min—1
Magnetic sensor N A57L-0001-0037#N Type II, 12,000min-1
in-1
Magnetic sensor NIP A57L—-0001-0037#NIP Type I, 12,000min™= =~
Water—proof connector specification
Magnetic sensor P A57L—-0001-0037#P Type I, 12,000min—1
. Type llI, 12,000min~1
Magnetic sensor PIP A57L-0001-0037#PIP Water—proof connector specification
Magnetic sensor Q A57L-0001-0037#Q Type 1V, 20,000min-1
) Type IV, 20,000min~1
Magnetic sensor QIP A571L-0001-0037#QIP Water—proof connector specification
Magnetic sensor R A57L-0001—-0037#R Type V, 20,000min—1
. Type V, 20,000min~1
Magnetic sensor RIP A57L-0001-0037#RIP Water—proof connector specification
) Magnetic sensor S A57L—-0001-0037#S Type VI, 15,000min—1
Optional

Magnetic sensor SIP

A57L-0001-0037#SIP

Type VI, 15,000min—1
Water—proof connector specification

Magnetic sensor T

A57L—-0001-0037#T

Type VII, 15,000min—1

Magnetic sensor TIP

A57L—-0001-0037#TIP

Type VII, 15,000min-1
Water—proof connector specification

Magnetic sensor U

A57L-0001-0037#U

Type VIII, 20,000min~1

Magnetic sensor UIP

A57L-0001-0037#UIP

Type VIII, 20,000min—1
Water—proof connector specification

Magnetic sensor Ul

A57L-0001-0037#U1

Type IX, 15,000min—1

Magnetic sensor U1IP

A57L-0001-0037#U1IP

Type 1X, 15,000min—1
Water—proof connector specification

Magnetic sensor U2

A57L-0001-0037#U2

Type X, 15,000min-1

Magnetic sensor U2IP

A57L-0001-0037#U2IP

Type X, 15,000min—1
Water—proof connector specification
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(14) Others

— Use A06B—-6073—-K001.

Category Name Ordering number Remarks
Battery A06B—-6073-K001 For SVM (Note)
Battery A06B—-6050-K061 For SVM (Note)
Battery case A06B—6050-K060 For SVM (Note)
Optional Cable for battery connection A06B-6093-K810 For SVM (Note)
Connector for battery connection A06B-6093-K303 For SVM (Note)

Check pin board A06B—-6071-K290 For SVM
Spindle check board A06B—-6078-H001 For SPM and SPMC
NOTE

These parts are required when the interface with the CNC is type B or FSSB, and
absolute—position detection is performed. The battery for the absolute pulse coder can be
connected using one of following two methods:
Connection method 1: A special lithium battery is installed in the a amplifier.

Connection method 2: A battery case (A06B—-6050-K060) is used.

— Use A06B—6050—-K061 or a commercially available size-D battery.
— A cable (A06B-6093-K810) is required.
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3.1

HOW TO SELECT THE
SERVO AMPLIFIER
MODULE

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

For combinations of servo motors and servo amplifier modules, see

Sections 3.1.1 and 3.1.2.

Table 3.1 (1)
Table.3.1 (a) Specifications
No. Specification Number of Input Interface with
connected axes | voltage CNC (Note)
1 | A06B-6079-H11[] 1 200V TYPEA &B
2 | A06B—-6079-H2[][] 2 200V TYPEA &B
3 | A06B—6079-H3[I] 3 200V TYPE A
4 | A0O6B-6080-H3[][] 3 200V TYPE B
5 | A06B—6096—-H1[I[] 1 200V FSSB
6 | A0O6B—6096—H2[ ][] 2 200V FSSB
7 | A06B—6096—H3[IL] 3 200V FSSB
8 | A06B—6085—-H1[][] 1 400V TYPEA &B
9 | A06B—6085—-H2[ ][] 2 400V TYPEA&B
10 | A06B-6097-H1][] 1 400V FSSB
11 | A0O6B-6097-H2[][] 2 400V FSSB
NOTE

There are three interfaces with the CNC: Type A, Type B,
and FSSB. Check the interface with the CNC being used,
then select an appropriate servo amplifier module.
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Table.3.1 (b) Names

200-V input series

200-V input series

200-V input series

400-V input series

400-V input series

for 1 axes for 2 axes for 3 axes for 1 axes for 2 axes
SVM1-12 SVM2-12/12 SVM3-12/12/12 SVM1-20HV SVM2-20/20HV
SVM1-20 SVM2-12/20 SVM3-12/12/20 SVM1-40HV SVM2-20/40HV
SVM1-40S SVM2-20/20 SVM3-12/20/20 SVM1-60HV SVM2-20/60HV
SVM1-40L SVM2-12/40 SVM3-20/20/20 SVM2-40/40HV
SVM1-80 SVM2-20/40 SVM3-12/12/40 SVM2-40/60HV
SVM1-130 SVM2-40/40 SVM3-12/20/40 SVM2-60/60HV
SVM1-240 SVM2-40/80 SVM3-20/20/40

SVM1-360 SVM2-80/80

SVM2-40L/40L

Naming convention

SVM -1/ /7010
1 @ E @O eE)

(1) Servo amplifier module

(2) Number of axes
1 = 1-axis amplifier, 2 = 2—axis amplifier, 3 = 3—axis amplifi

(3) Maximum current for the L—axis
(4) Maximum current for the M—axis
(5) Maximum current for the N—axis

(6) Input voltage
None =200 V, HV = 400 V

er
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3.1.1

200-V Input Series

(1) One—axis amplifier
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(3) Three—axis amplifier
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3.1.2
400-V Input Series

(1) One-—axis and two—axis amplifiers

One—axis amplifier (400-V input series)

3 6 12 | 22 30

aHV

orod Ut chigg_ 3000 | 3000 3000 | 3000 | 3000
aM 6 9 22 30
HV 3000 | 3000 | 3000 | 3000

SVM1-20HV H102 O O

SVM1-40HV H103 O O

SVM1-60HV H104 O O

Two—axis amplifier (400-V input series)

3 6 12 22 30
aHV
Specifi- 3000 | 3000 3000 | 3000 | 3000
Prod uthi trmme cation
aM 6 9 22 30
Hv 3000 | 3000 | 3000 | 3000
L @) O
SVM2-20/20HV H201
M @) O
L O O
SVM2-20/40HV H202
M O O
L @) O
SVM2-20/60HV H203
M O O
L @) O
SVM2-40/40HV H204
M @) O
L @) O
SVM2-40/60HV H205
M O O
L O O
SVM2-60/60HV H206
M O O
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3.2 First, select a spindle motor, based on the machine specification. Then,
select an appropriate spindle amplifier module for the selected spindle

SELECTING A o tor

SPINDLE AMPLIFIER Spindle amplifier modules and standard motors that can be used together

MODULE 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.3.2 (&) 200-V Input Series

Model Example of motors used
SPM-2.2 00.5, a1
SPM-5.5 al.5, a2, a3
SPM-11 06, a8, aP8, aP12
SPM-15 al2, aP15, aP18
SPM-22 al5, al8, aP22, aP30
SPM-26 022, aP40, aP50
SPM-30 aP60
SPM-45 030, a40
SPMC-2.2 aCl
SPMC-5.5 aCl.5, aC2,aC3
SPMC-11 aC6, aC8
SPMC-15 aC12
SPMC-22 aC15, aC18
SPMC-26 aC22

Table.3.2 (b) 400-V Input Series

Model Example of motors used
SPM-11HV a6HV, a8HV
SPM-15HV al2HV
SPM-26HV al5HV, al8HV, a22HV
SPM-45HV a30HV, a40HV
SPM-75HV 0a60HV
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3.3

HOW TO SELECT THE
POWER SUPPLY
MODULE (PSM)

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

3.3.1
Rated Output Capacity

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 Continuous rated output
power supply module =2 of spindle motor *x1.15

Continuous rated output

+2
of servo motor

x0.6

When only one 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 out-
put of a spindle motor

Table 4.1.1 (1) lists the rated output capacities of the power supply
modules. Table 3.7.1 lists the continuous rated outputs of the servo
motors. Table 3.7.2 list the continuous rated outputs of the spindle
motors.

3.3.2

Maximum Output
Capacity of Power
Supply Module

Select a power supply module with a maximum output not less than the
sum of the total accelerating maximum output of the spindle motors and
the total accelerating maximum output of those servo motors that
accelerate/decelerate at the same time.

When the rated output capacity is 11 kW or less, calculate the maximum
output capacity according to 3.3.2 (a), below. When the rated output
capacity is 12 kW or more, calculate according to 3.3.2 (b).

(1) For arated output capacity of 11 kW or less

Maximum output

s Accelerating maximum x1.15
of power supply module

output of spindle motor

1%

Accelerating maximum output of servo motor 0.6

+2  (for simultaneous acceleration/deceleration axis) '

When the obtained value at the right-hand side is 20 kW or more,
calculate the maximum output capacity according to 3.3.2 (b).

(2) For arated output capacity of 12 kW or more

Maximum output >
of power supply module

Accelerating maximum
output of spindle motor

Accelerating maximum output of servo motor
+2 (for simultaneous acceleration/deceleration axis)
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Table 4.1.1 (a) lists the maximum output capacities of the power supply
modules. Table 3.7.1 lists the accelerating maximum outputs of the servo
motors. Table 3.7.2 lists the accelerating maximum outputs of the spindle
motors.

3.3.3

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.

Maximum number of modules that can be connected

SPM SVM
sPMC | svMm1 | svm2 | svwms
6
2 4

NOTE

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

6 = Number of SVM1sx1+

Number of SVM2sx1.5+Number of SVM3sx2

The maximum number of servo amplifier modules that
can be connected is the same when a spindle amplifier
module is not used.

2 When SPM-30 is used, PSM—-26 and power supply
modules with a capacity less than or equal to the
capacity of PSM—26 cannot be used.

When using SPM—-45, use PSM-45.

3.34

Selecting a Power
Supply Module When
the Machining Cycle
Frequency is High

Examples

When a machine, such as a press, with which a machining cycle is
performed frequently is used, select a PSM so that the total maximum
output of those axes that are accelerated/decelerated simultaneously does
not exceed the value 1.5 times greater than the rated continuous output.

Therefore, the PSM is selected as follows:

Motor PSM+SVM
a300/1200 PSM—-37+SVM1-240 % 2
a400/1200 (PSM-30+SVM1-240) x 2
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3.3.5

Example of Selecting a
Power Supply Module
(PSM)

1)

)

When two a22/2000 servo motors and one aP50 spindle motor are
used

Servo motorn22/2000
Continuous rated output . 3.8 kW
Maximum output at acceleration : 7.5 kW
Spindle motoiP50
Continuous rated output : 22 kW
Maximum output at acceleration : 36 kW
Rated output capacity of power supply modalex spindle motor
continuous rated outpmtl.15 +2% servo motor continuous rated
outputx 0.6
=22x1.15+3.82x0.6
=29.86 Condition 1
Maximum output capacity of the power supply modute >
maximum output of the spindle motor at accelerati@hmaximum
output of the servo motors at acceleration (simultaneous
acceleration/deceleration)
=36+ 7.5x2
=51.0 Condition 2
According to conditions 1 and 2, PSM-30 is selected as the power
supply module.

When two a6/3000 servo motors and one a22/2000 servo motor, and
one a3 spindle motor are used

Servo motoii6/3000
Continuous rated output ;1.4 kW
Maximum output at acceleration : 6.2 kW
Servo motoi22/2000
Continuous rated output : 3.8 kW
Maximum output at acceleration : 7.5 kW
Spindle motoii3
Continuous rated output » 3.7 kW
Maximum output at acceleration : 6.6 kW
Rated output capacity of power supply modaiex spindle motor
continuous rated outpmtl.15 +2% servo motor continuous rated
outputx 0.6
=3.7x1.15+ (1.4x2 + 3.8)x 0.6
=8.215 Condition 3
Since the rated output capacity of the power supply module is not
higher than 11kW, the maximum output capacity can be obtained
from the following expression:
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Maximum output capacity of the power supply modute =
maximum output of the spindle motor at accelerati@hmaximum
output of the servo motors at acceleration (simultaneous
acceleration/deceleratior)0.6

=6.6 +(6.2x2 +7.5)x0.6

=18.54  Condition 4

According to conditions 3 and 4, PSM-11 is selected as the power
supply module.
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3.4

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 :

34.1
Rated Output Capacity
(PSMR)

Select a power supply module (PSMR) 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.

Continuous rated output
of spindle motor

Rated output capacity of
power supply module
(PSMR)

=z x1.15

Continuous rated output

+3
of servo motor

x0.6

When only one spindle amplifier module is connected to a power supply
module, the power supply module must be selected 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 out-
put of a spindle motor

Table 4.1.1 (b) lists the rated output capacities of the power supply
modules (PSMR). Table 3.7.1 lists the continuous rated outputs of the
servo motors. Table 3.7.2 list the continuous rated outputs of the spindle
motors.

3.4.2

Maximum Output
Capacity of Power
Supply Module (PSMR)

Select a power supply module (PSMR) with a maximum output not less
than the sum of the total accelerating maximum output of the spindle
motors and the total accelerating maximum output of those servo motors
that accelerate/decelerate at the same time.

Maximum output
of power supply module
(PSMR)

Accelerating maximum

=2 output of spindle motor

Accelerating maximum output of servo motor
(for simultaneous acceleration/deceleration axis)

Table 4.1.1 (b) lists the maximum output capacities of the power supply

modules. Table 3.7.1 lists the accelerating maximum outputs of the servo
motors. Table 3.7.2 list the accelerating maximum outputs of the spindle

motors.

3.4.3

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.
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Maximum number of modules that can be connected

SPM SVM
SPMC | SVM1 | SVM2 | svMm3
4
0 1 2
2 1
1 1
2
1 1 1
1

3.4.4

Example of Selecting a
Power Supply Module
(PSMR)

1)

)

When two a1/3000 servo motors and one a2 spindle motor are used

Servo moton1/3000
Continuous rated output : 0.3 kw
Maximum output at acceleration : 0.9 kW
Spindle moton2
Continuous rated output ;2.2 kW
Maximum output at acceleration : 4.44 kW
Rated output capacity of a power supply modal& spindle motor
continuous rated outpmtl.15 +3% servo motor continuous rated
outputx 0.6
=2.2x1.15+0.3x2x0.6
=2.89 Condition 1
Maximum output capacity of the power supply modute =
maximum output of the spindle motor at accelerati@hmaximum
output of the servo motors at acceleration (simultaneous
acceleration/deceleration)
=444 +0.%2
=6.24 Condition 2
According to conditions 1 and 2, PSMR-3 is selected as the power
supply module.

When two a2/2000 servo motor and one a6/2000 servo motor, and
one a3 spindle motor are used

Servo moton2/2000
Continuous rated output : 0.4 kW
Maximum output at acceleration : 1.1 kW
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Servo moton6/2000
Continuous rated output : 1.0 kw
Maximum output at acceleration : 3.8 kW
Spindle moton3
Continuous rated output » 3.7 kW
Maximum output at acceleration : 6.6 kW
Rated output capacity of power supply mod&e spindle
motor continuous rated outpytl.15 +2 servo motor continuous
rated outpuk 0.6
=3.7x1.15+ (0.4x2 + 1.0)x 0.6
=5.335 Condition 3
Maximum output capacity of the power supply modaleX
maximum output of the spindle motor at acceleratiorx +
maximum output of the servo motors at acceleration
(simultaneous acceleration/deceleration)
=6.6 +(1.1x2 + 3.8)
=12.6 Condition 4
According to conditions 3 and 4, PSMR-5.5 is selected as the power
supply module.

3.4.5
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.

(1) How to Calculate the Required Capacity for the Regenerative
Discharge Unit

Select aregenerative 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 >s Rotation energy of motor

discharge unit

See Table 3.4.5 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) Sl unit system
W =1 (5.48x 10°- (Im+ JL) - Vm*-5.23x 10*
-ta-Vm - TL)[W]
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F : Frequency of rapid traverse acceleration/deceleration [sec/
number of times]

Note) Unless otherwise specified, rapid traverse acceleration/
deceleration is assumed to be performed about once
every 5 seconds.

Jm : Rotor inertia of the motor [ki?]

JL : Motor—shaft—converted inertia of the load [fké]

Vm: Motor speed at rapid traverse [mth

ta : Rapid traverse acceleration/deceleration time [sec]
TL : Machine frictional torque (motor—converted value)iil

(b) CGS unit system

W = % X (5.37x 10 - (Im + JL) - Vm*5.13x 10°
“ta- Vm - TL)[W]

F : Rapid traverse acceleration/deceleration cycle [s/number of

times]

Note) About once every five seconds unless otherwise

specified
Jm : Rotor inertia of motor [Kgms?]
JL : Load inertia (value for motor shaft) [kigns?]
Vm: Motor rotation speed for rapid traverse [rpm]
ta : Rapid traverse acceleration/deceleration time [s]
TL : Friction torque of machine (value for motor) [Eo]
2. Servo motor (for vertical movement)

The amount of regenerative discharge (power [W]) when the
operation duty for downward rapid traverse is D(%)

(@) Sl unit system
W = 1.047x 10 - Th - Vm X 1%O[W]
Th : Upward torque that the motor applies at the time of downward
rapid traverse [Nin]
Vm: Motor speed at rapid traverse [mth
D : Operation duty [%] for downward rapid traverse
D is set to 50% maximum. Usually, D is less than 50%.

(b) CGS unit system
W = 1.026x 102 - Th - Vm X %)[W]

Th : Upward torque of motor during lowering by rapid traverse
[kgldm]

Vm: Motor rotation speed for rapid traverse [rpm]

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

3. Spindle motor

(@) Sl unit system

W = 5.48 x 10’3-(Jm+JL)-N2><$ [W]
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Jm : Rotor inertia of the motor [kip?]

JL : Motor—shaft—converted inertia of the load [fkd]
N : Motor speed [min]

Dt : Duty cycle [sec]

(b) CGS unit system

W = 5.37 x 102-(Jm+JL)-N2><ﬁ [W]

Jm : Rotor inertia of motor [Kgms?]

JL : Load inertia (value for motor shaft) [Kigns?]
N : Motor rotation speed [rpm]

Dt : Duty cycle [s]

Table.3.4.5 Required capacity for the Regenerative
Discharge unit

Capacity

Regenerative

discharge unit Wind speed Remarks

Om/sec | 2m/sec | 4m/sec

A06B—6081-H050 100w 250w - Registance : 16Q

A06B-6066—H500 200W 400W 600W | Registance : 16Q

Forced cooling fan
A06B—6066—H713 - - 800W | motor is included
Registance : 16Q

Forced cooling fan
A06B-6066—-H711 - - 800W | motor is included
Registance : 8Q

Forced cooling fan
A06B-6066—-H712 - - 1,200W | motor is included
Registance : 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.
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3.5 For how to select a power supply module (PSMV-HV), see Section 3.3,
SELECTING A and for the rated output capacity, see Table 4.2.1 (3).

POWER SUPPLY
MODULE (PSMV-HV)

351 When twoa6/3000 servo motors, oie22/2000 servo motor and o8
Example of Selecting a spindle motor are used
(PSMV—-HV) Continuous rated output » 1.4 kW

Accelerating maximum output : 6.2 kW
022/2000 servo motor

Continuous rated output : 3.8 kw

Accelerating maximum output : 7.5 kW
a3 spindle motor

Continuous rated output : 3.7 kW

Accelerating maximum output : 6.6 kW

Rated output capacity of power supply module

-~ < Continuous rated output Continuous rated output
=3 - x1.15+%
of spindle motor of servo motor

=3.7x1.15\(1.4x2+3.8) X 0.6

x0.6

As the rated output capacity of the power supply module is less than 11
kW, the following formula is used for calculating the maximum output ca-
pacity:

Maximum output capacity of power supply module

Accelerating maximum Accelerating maximum output

=3 output of spindle motor +¥ of servo motor (for simultaneous x0.6
acceleration/deceleration axis)

= 6.6%(6.2x2+7.5)x 0.6

=1854------------ 2

Based on (1) and (2), the PSM-11HV is selected.
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3.6

SELECTING A
POWER SUPPLY
MODULE (PSM-HV)

When selecting a power supply module (PSM-HV), calculate the rated
output capacity and maximum output capacity as explained below, then
select an appropriate PSM—-HV that satisfies these calculated values.

3.6.1

Obtaining the Rated
Output Capacity of a
Power Supply Module

Multiply the total continuous rated output of the spindle motors by a
coefficient (1.15), and also multiply the total continuous rated output of
the servo motors by a coefficient (0.6). Then, select a power supply
module so that the sum of the multiplication results does not exceed the
rated output capacity of the power supply module.

Spindle motor continuous
rated output

Rated output capacity of

=3
power supply module =

x1.15

Servo motor continuous

rated output x0.6

When only one spindle amplifier module is connected to a power supply
module, the power supply module must be selected 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 out-
put of a spindle motor

For the rated output capacities of the power supply modules, see Table
4.2.1 (a). Forthe continuous rated outputs of the servo motors, see Table
3.7.1. Forthe continuous rated outputs of spindle motors, see Table 3.7.2.

3.6.2

Obtaining the
Maximum Output
Capacity of a Power
Supply Module

Select a power supply module so that the sum of the total maximum

output of the spindle motors at acceleration and the total maximum output
of simultaneously accelerated/decelerated servo motors at acceleration
does not exceed the maximum output capacity of the power supply

module.

maximum output of spindle
motors at acceleration

Maximum output capacity of _ 5

power supply module =

s maximum output of servo motors at acceleration
(simultaneously accelerated/decelerated axes)

For the maximum output capacities of the power supply modules, see
Table 4.2.1 (a). For the maximum outputs of the servo motors at
acceleration, see Table 3.7.1. For the maximum outputs of the spindle
motors at acceleration, see Table 3.7.2.
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3.6.3 Multiple servo amplifier modules and spindle amplifier modules can be
Number of Connected connected to a single power supply module (PSM—-HV) provided the

Servo Amplifier

capacity of the power supply module is not exceeded.

Modules and Spindle For the number of units that can be connected, see the following table:
Amplifier Modules Table.3.6.3 Maximum Number of Modules That Can be

Connected

SVM-HV
SPM-HV
SVM1-HV SVM2-HV
) 6
4
NOTE

When the two types of servo amplifier module are used
together, the result of the following expression must not
exceed 6:

Total number of connected modules (6) Number of SVM1s
x 1 + number of SVM2s x 1.5

Even when no spindle amplifier module is used, the number
of servo amplifier modules that can be connected remains
unchanged.

3.6.4
Example of Selecting a

Power Supply Module
(PSM—-HV)

1)

When two a12/3000HV servo motors and one a22HYV spindle motor
are used

Servo motor12/3000HV
Continuous rated output : 2.8 kW
Maximum output at acceleration : 6.3 kW
Spindle moton22HV
Continuous rated output . 22 kW
Maximum output at acceleration : 31.2 kW
Rated output capacity of power supply modgiex spindle motor
continuous rated outpwutl.15 +2X servo motor continuous rated
outputx 0.6
=22x1.15+2.82x0.6
=28.66 Condition 1
Maximum output capacity of power supply modate> maximum
output of the spindle motor at acceleratiol #aximum output of
the servo motors at acceleration (simultaneous acceleration
/deceleration)
=31.2+6.%2
=43.8 Condition 2
According to conditions 1 and 2, PSM-30HYV is selected as the power
supply module.
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3.7

LIST OF MOTOR
OUTPUT CAPACITIES
FOR POWER SUPPLY
SELECTION

3.7.1
Servo Motor

This section gives the maximum output data at servo motor acceleration.
This data is used for selecting a power supply module of segies servo
amplifier. The maximum output data at acceleration is classified into case
1 and case 2.

Case 1 is used for selection for normal (ordinary) operation.

Case 2 is used in the following cases:

(1) When the time constant is set to a value as short as the limit of motor
capability

(2) Whenthe motor is operated at the maximum allowable speed defined
in the specifications

If the conventional time constant is used even when HRV control is used,
case 1 is used.

Table.3.7.1 Servo Motor Continuous Rated Outputs and Maximum

Outputs at Acceleration (kW) (1/2)

Motor model Continuous rated output I;/I;ﬂr;r;goonug);;stl Z;ﬁ?;?;;:#gg;:tz
01/3000 0.3kwW 1.0kwW 1.2kwW
02/2000 0.4kw 1.3kW 1.6kW
02/3000 0.5kW 1.4kwW 1.7kW
03/3000 0.9kw 3.0kw 3.4kW
a6/2000 1.0kW 3.8kw 4.5kw
06/3000 1.4kW 6.9kW 8.0kw
a12/2000 2.1kw 3.3kw 3.7kw
a12/3000 2.8kwW 6.2kW 6.2kW
022/1500 2.9kw 4.3kw 6.0kW
022/2000 3.8kW 7.5kwW 9.6kW
022/3000 4.4kW 12.3Kw 16.0kW
030/1200 3.3kw 5.9kwW 7.2kW
030/2000 4.5kwW 9.8kW 12.0kW
a30/3000 4.8kw 14.8kw 19.0kw
040/2000 5.9kW 14.8kW 16.5kW
040/2000 (with fan) 7.3kwW 14.8kw 16.5kw
065/2000 8.2kW 14.2kW 24.8kW

NOTE

The maximum output at acceleration is provided as data for selecting a power supply module;

it is not a guaranteed value.
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Table.3.7.1 Servo Motor Continuous Rated Outputs and Maximum

Outputs at Acceleration (kW) (2/2)

Maximum output at

Maximum output at

Motor model Continuous rated output acceleration Case 1 acceleration Case 2
0100/2000 10.3kwW 21.8kwW 35.1kW
a150/2000 12.5kwW 26.8kW 38.0kw
0300/1200 30kwW 54kW 61kwW
0400/1200 35kwW 59kW 67kW
aM2/3000 0.7kW 1.9kwW 2.2kW
aM2.5/3000 0.8kwW 2.3kW 2. 7KW
aM6/3000 1.4kwW 4.8kW 5.6kW
aM9/3000 1.8kW 7.4kW 8.5kW
aM22/3000 3.8kW 11.1kw 12.6kwW
aM30/3000 3.8kW 17.6kw 19.9kwW
aM40/3000 (130A) 7.0KW 18.4Kw 20.7kwW
?2'\"'132/] SSSSA()‘"’ ith fan) 10KW 30.2kW 34KW
aC3/2000 0.3kwW 1.7kW 2.0kW
aC6/2000 0.6kW 2.4kwW 2.8kW
aC12/2000 1.0kwW 2.0kw 2.3kW
aC22/1500 1.5kwW 4.3kW 6.0kW
aL6/3000 1.4kW 2.5kW 4.2kW
aL9/3000 2.0kw 5.0kW 8.9kW
alL25/3000 3.5kw 9.8kW 17.4kwW
aL50/2000 6.0kw 12.3kW 20.3kwW
[30.5/3000 0.2kW 0.5kW 0.7kW
[31/3000 0.3kwW 0.8kW 1.0kw
[32/3000 0.5kW 1.2kw 1.4kw
[33/3000 0.5kw 1.6kw 2.2kW
[36/2000 0.9kW 2.4kW 2.8kW
a3/3000HV 0.9kW 2.8kW 4.3kW
06/3000HV 1.4kW 3.8kwW 5.5kW
a12/3000HV 2.8kw 6.3kW 7.1kW
022/3000HV 4.0kw 10.1kwW 12.6kwW
0a30/3000HV 4.0kW 11.3kwW 13.5kW
aM6/3000HV 1.4kW 5.0kW 5.5kW
aM9/3000HV 1.8kW 8.4kW 9.6kW
aM22/3000HV 3.8kw 11.1kW 11.2kW
aM30/3000HV 3.8kwW 14.8kW 17.8kW

NOTE

The maximum output at acceleration is provided as data for selecting a power supply module;
it is not a guaranteed value.
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3.7.2 This section gives the maximum output data at spindle motor
Spindle Motor acceleration/deceleration. This data is used for selecting a power supply

module of thex series servo amplifier. For built-in motors and motors
with special specifications, refer to the relevant specifications.

Table.3.7.2 Spindle Motor Continuous Rated Outputs and Maximum
Outputs at Acceleration (kW) (1/2)

Motor model Continuous rated output 30-minute rated output Maximum output at acceleration
00.5 0.55kW 1.1kW (15-minute rating) 1.32kwW
al 1.5kwW 2.2kW (15—minute rating) 2.64kW
alb 1.1kW 3.7kW (10—minute rating) 4.44kW
a2 2.2kW 3.7kW (15-minute rating) 4.44kW
a3 3.7kwW 5.5kwW 6.6kW
ab 5.5kwW 7.5kW 9.0kw
a8 7.5kW 11.0kW 13.2kwW
alz 11.0kW 15.0kw 18.0kwW
als 15.0kwW 18.5kW 22.2kW
al8 18.5kw 22.0kw 26.4kwW
a22 22.0kW 26.0kW 31.2kW
a30 30.0kwW 37.0kw 44.4kW
a40 37.0kW 45.0kw 54.0kW
aP8 3.7kwW 5.5kwW 8.3kW
aP12 5.5kW 7.5kW 12.3kwW
aP15 7.5kW 9.0kw 13.5kwW
oaP18 9.0kW 11.0kW 15.1kW
aP22 11.0kW 15.0kwW 20.0kwW
aP30 15.0kwW 18.5kW 25.0kwW
aP40 18.5kW 22.0kW 29.0kW
aP50 22.0kwW 30.0kwW 35.4kwW
aP60 22.0kwW 30.0kwW 36.0kW
aC1l 1.5kwW 2.2kW (15—minute rating) 2.64kW
aCl1.5 1.1kW 3.7kW (10—minute rating) 4.44kW
aC2 2.2kW 3.7kW (15—-minute rating) 4.44kW
aC3 3.7kwW 5.5kW 6.6kW
aCé 5.5kwW 7.5kW 9.0kw
aCs8 7.5kW 11.0kW 13.2kwW
aC12 11.0kW 15.0kw 18.0kwW
aC15 15.0kW 18.5kW 22.2kW
aC18 18.5kw 22.0kw 26.4kwW

NOTE

The maximum output at acceleration is provided as data for selecting a power supply module;
it is not a guaranteed value.
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Table.3.7.2 Spindle Motor Continuous Rated Outputs and Maximum

Outputs at Acceleration (kW) (2/2)

Motor model Continuous rated output 30-minute rated output Maximum output at acceleration
aC22 22.0kW 26.0kW 31.2kW
a6HV 5.5kW 7.5kW 9.0kW
a8HV 7.5kW 11.0kW 13.2kW
al2HV 11.0kW 15.0kW 18.0kwW
al5HV 15.0kwW 18.5kW 22.2kW
al8HV 18.5kW 22.0kW 26.4kW
022HV 22.0kw 26.0kw 31.2kwW
a30HV 30.0kwW 37.0kw 44.4kW
a40HV 37.0kwW 45.0kw 54.0kW
a60HV 60.0kwW 75.0kwW 90.0kw

NOTE

The maximum output at acceleration is provided as data for selecting a power supply module;
it is not a guaranteed value.
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4.1
200-V INPUT SERIES

4.1.1
Power Supply Module

Table.4.1.1 (a) Power Supply Module (PSM)

Model PSM-11 PSM-45
ltemn PSM-5.5 (Note1) PSM-15 | PSM-26 | PSM-30 | PSM-37 (Note1)
Main circuit AC200V/220V/230V +10%, —15%, 3¢ 50/60Hz, +1Hz

Power supply
(Note 2) Control power AC200V/220V/230V +10%, —15%, 1¢ 50/60Hz, +1Hz

. Main circuit 9kVA 17kVA 22kVA 37kVA 44kVA 54kVA 64kVA
Power equipment
capacity Control power 0.7kVA
Rated output capacity 5.5kW 11kwW 15kW 26kW 30kw 37kw 45kW
Maximum output capacity 11kW 20kw 28kw 40kw 53kw 70kW 85kW

Control method

Regenerative control (power supply regeneration)

NOTE

1 The PSM-11 or PSM-45 requires forced air cooling (see 2.2.3 (7) and sec.7).
2 A power transformer is necessary for voltages other than those listed in Table 4.1.1 (a).

Table.4.1.1 (b) Power Supply Module (PSMR)

Model
PSMR-3 PSMR-5.5
ltem
Main circuit AC200V/220V/230V +10%, —15%, 3¢ 50/60Hz, +1Hz

Power supply
(Note 2) Control power AC200V/220V/230V +10%, —15%, 1¢ 50/60Hz, +1Hz

. Main circuit 5.0kVA 12kVA
Power equipment
capacity Control power 0.5kVA
Rated output capacity 3.0kw 7.5kwW
Maximum output capacity 12kwW 20kwW

Control method

Regenerative control (power supply regeneration) (Note 1)

NOTE

1 The PSMR-3 and PSMR-5.5 require regenerative discharge unit.
2 A power transformer is necessary for voltages other than those listed in Table 4.1.1 (b).
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[How to calculate the power equipment capacity]
Calculate the power equipment capacity using the formula below.
Power supply _ Rated capacity calculated in Section 3.3 or 3.4 (kW)
capacity (kVA) ~

Rated capacity of power supply module (kW)

Power supply capacity of power supply
x module having rated output (kVA)
(See Table 4.1.1 (a), (b))

NOTE
Select a power supply for which, when the motor is
accelerated, the input voltage variation does not exceed 7%
(see Subsection 5.2.1 for details).

[How to calculate the input current of the PSM (PSMR)]
Calculate the input current of the PSM (PSMR) 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.
Power equipment capacity (kVA)

PSM input _
= 1.2
current (Arms) =~ /3 Nominal supply voltage (Vrms) x 1.2 (margin)
NOTE
Normally, assume the nominal supply voltage (Vrms) to be
200Vrms.
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4.1.2
Servo Amplifier Module Table.4.1.2 (a) Specifications (common)
(SVM)
ltem Specifications
Main circuit control method Slne—wave PWM control with transistor (IGBT)
bridge
Table.4.1.2 (b) Specifications (individual) (1/2)
Servo amplifier module . .
Applicable Rated output Nominal
Connec- motor current current limit
Model name tion axis model [Arms] [Ap]
SVM1-12
SVM2-12/12 L, M a1/3000
SVM2-12/20 L
02/2000
SVM2-12/40 L 02/3000
SVM3-12/12/12 L, M, N B0.5/3000 3.0 12
SVM3-12/12/20 L, M [31}3000
SVM3-12/20/20 L B2/3000
SVM3-12/12/40 L, M
SVM3-12/20/40 L
SVM1-20
SVM2-12/20 M aM2/3000
SVM2-20/20 L, M aM2.5/3000
SVM2-20/40 L aC3/2000
SVM3-12/12/20 N aC6/2000 5.9 20
SVM3-12/20/20 | M, N aC12/2000
SVM3-20/20/20 | L, M, N 3/3000
SVM3-12/20/40 |M [36/2000
SVM3-20/20/40 |L, M
a3/3000
SVM1-40S 06/2000 5.9 40
SVM2-12/40 M
SVM2-20/40 M 03/3000
SVM2-40/40 L, M 06/2000 125 40
SVM3-12/12/40 N 012/2000 '
SVM3-12/20/40 N aC22/1500
SVM3-20/20/40 N
SVM1-40L a3/3000
SVM2-40/80 L a6/2000
SVM2-40L/40L L, M 012/2000 12.5 40
022/1500
aC22/1500
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Table.4.1.2 (b) Specifications (individual) (continued) (2/2)

Servo amplifier module

Model name

Con-
nection
axis

Applicable
motor model

Rated @ utp U
current
[Arms]

Nominal
current limit

[Ap]

SVM1-80
SVM2-40/80
SVM2-80/80

a6/3000
a12/3000
a22/2000
a30/1200
aM6/3000
aM9/3000
al.6/3000
al.9/3000

18.7

80

SVM1-130

a30/2000
a40/2000
aM22/3000
aM30/3000

27.9

a22/3000
a30/3000
a40/2000
(with FAN)
al.25/3000
al50/2000
aM40/3000
(Note 3)

52.2

130

SVM1-240

a65/2000
aM40/3000
(Note 3)

98.0

240

SVM1-240
(2 units used)

a300/1200
a400/1200

98.0

240

SVM1-360

a100/2000
a150/2000
aM40/3000
(Note 3)

115.0

360

NOTE

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

2 The SVM1-130 requires forced air cooling when driving the
022/3000, a30/3000, a40/2000 (with a fan), aL25/3000, or

aL50/2000 or aM40/3000.
current is 52.2Arms. See 2.2.3 (7) and section 7.

In this case, the rated output

3 aM40/3000 can be driven by several servo amplifier
models. For selection, refer to "FANUC AC Servo Motor a

Series” (B—65142E).
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4.1.3
Spindle Amplifier
Module

Table.4.1.3 (a) Spindle amplifier module

Model — —
SPM-2.2 | SPM-5.5 SPM-11 SPM-15 | SPM-22 | SPM-26 | SPM-30 SPM-45
Item (Note) (Note)
Rated output 13A 27A 48A 63A 95A 111A 133A 198A
Main circuit control method Sine—wave PWM control with transistor (IGBT) bridge
Feedback method Velocity feedback with pulse generator
Speed control range Speed ratio 1:100
Speed variation rate 0.1% or less of maximum speed (load variation: 10% to 100%)
al5
Applicable motors 00.5 al.5to a6 al2 als a22 a30
(typical examples) al a3 a8 ap15 aP22 aPA0 aP60 a40
aP12 aP18 aP50
aP30
NOTE
The SPM-11 or SPM-45 requires forced air cooling (See 2.2.3 (7) and sec. 7.1).
Table.4.1.3 (b) oC Series Spindle Amplifier Modules (SPMC)
Model _
SPMC-2.2 SPMC-5.5 SPMC—11 SPMC-15 SPMC-22 SPMC-26
ltem (Note)
Rated output 13A 27A 48A 63A 95A 111A
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%)
. aCl.5
Applicable motors aC6 aC15
(typical examples) aCl ggg aC8 ac1z aC18 acz2

NOTE

When SPMC-11 is used, forced air cooling from the outside is required. See Chapter 7.
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4.2
400-V INPUT SERIES

42.1

Power Supply Module
Table.4.2.1 (a) Power Supply Module (PSM-HV)

Model _
PSM-18HV PSM-30HV PSM—-45HV PSM-75HV
ltem (Notel)
Main circuit AC400V/460V +10%, —15%, 3¢ 50/60Hz, + 1Hz

Power supply
(Note 2) Control power AC200V/220V/230V +10%, —15%, 1¢ 50/60Hz, + 1Hz

. Main circuit 26kVA 44kVA 64kVA 107kVA
Power equipment
capacity Control power 0.7kVA
Rated output capacity 18kwW 30kW 45kW 75kwW
Maximum output capacity 35kwW 60kW 85kW 120kwW
Control method Regenerative control (power supply regeneration)

NOTE

1 When the PSM—-75HYV is being used, forced air cooling from the outside is required. See (7)
in Section 2.2.3 and Chapter 7.

2 If the power supply voltage is beyond the indicated range, a power transformer is required.

3 The PSM-HV models always require a capacitor module (PSMC-HV) listed below.

Table.4.2.1 (b) Capacitor Modules (PSMC-HV)

Model
It PSMC-18HV | PSMC-30HV | PSMC-45HV
em
Rated voltage AC566V/650V +10%,-15%
. PSM—-45HV
Applicable PSM PSM-18HV PSM-30HV PSM_75HV
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Table.4.2.1 (c) Power Supply Module (PSMV-HYV)

Model
Item

PSMV-11HV (Note 2)

Main circuit
Power supply

AC400V/460V +10%,-15%, 3¢ 50/60Hz, +1Hz

(Note 1) Control power AC200V/220V/230V +10%, —15%, 1¢ 50/60Hz, +1Hz
. Main circuit 31kVA

Power equipment

capacity Control power 0.7kVA

Rated output capacity 11kW

Maximum output capacity 20kw

Control method

Regenerative control (power supply regeneration)

NOTE

1 If the power supply voltage is beyond the indicated range, a power transformer is required.
2 PSMV-HV always requires an AC reactor unit.

[How to calculate the power equipment capacity]
Calculate the power equipment capacity using the formula below.

Power supply Rated capacity calculated in Section 3.5 or 3.6 (kW)

capacity (kVA) ~ Rated capacity of power supply module (kW)
Power supply capacity of power supply
x module having rated output (kVA)
(See Table 4.2.1 (a), (c))
NOTE

Select a power supply for which, when the motor is
accelerated, the input voltage variation does not exceed 7%
(see Subsection 5.2.1 for details).

[How to calculate the input current of the PSM (PSMR) — HV]
Calculate the input current of a PSM(PSMV)HV from the expression
below. Based on the obtained input current value, select the equipment
to be installed in the PSM input section, such as circuit breaker 1, MCC,
and power cable. (Margin for selection: 1 to 1.5 times)
PSM input Power equipment capacity (kVA)

= x 1.2 (margin
current (Arms) ™ /3% Nominal supply voltage (Vrms) (margin)

NOTE
Normally, assume the nominal supply voltage (Vrms) to be
400Vrms.
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4.2.2

Servo Amplifier Module

(SVM=HV)

Table.4.2.2 (a) Specifications (common)

Iltem

Specifications

Main circuit control method

bridge

Sine—-wave PWM control with transistor (IGBT)

Table.4.2.2 (b) Specifications (individual)

Servo amplifier module Applicable cliiue::aei Nominal
Model name Connection mot(;)rl current I_cu_trr?:t
axis mode [Arms] imit [Ap]
SVM1-20HV 03/3000HV 3.6 20
SVM2-20/20HV | L—and M—axes | a6/3000HV
SVM2-20/40HV L—axes
SVM2-20/60HV L—axes
SVM1-40HV 0a12/3000HV 12.6 40
SVM2-20/40HV | M—axes aM6/3000HV
SVM2-40/40HV | L-and M—axes | aM9/3000HV
SVM2-40/60HV | L-axes
SVM1-60HV 022/3000HV 16.3 60
SVM2-20/60HV | M—axes 030/3000HV
SVM2-40/60HV | M—axes aM22/3000HV
SVM2-60/60HV | L-and M—axes | aM30/3000HV

NOTE

The current limit (peak value) is the standard setting. The
operating value variation due to, for example, a circuit
constant is approximately + 10%.
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4.2.3
Spindle Amplifier
Module

Table.4.2.3 Spindle amplifier module

Model _ _

SPM-11HV SPM-15HV SPM-26HV SPM—-45HV SPM-75HV
ltem (Note) (Note)
Rated output 23A 32A 55A 100A 170A

Main circuit control method

Sine—-wave PWM control with transistor (IGBT) bridge

Feedback method

Velocity feedback with pulse generator

Speed control range

Speed ratio 1:100

Speed variation rate

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

Applicable motors

al15HV
aGHY a12HV al18HV a30HV aB0HV
a8HV a40HV

a22HV

NOTE

When SPM-11HV or SPM—75HYV is used, forced air cooling from the outside is required. See
(7) in Section 2.2.3 and Chapter 7.
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4.3
WEIGHT

4.3.1
Power Supply Modules

Table.4.3.1 (a) Power Supply Modules

Model Weight
PSM-5.5 6.3kg
PSM-11 5.4kg
PSM-15,26,30,37 10.7kg
PSM-45 22.0kg
PSMR-3 2.6kg
PSMR-5.5 4.3kg
PSM-18HV,30HV,45HV 11.0kg
PSM-75HV 22.0kg
PSMV-11HV 10.5kg

Table.4.3.1 (b) Capacitor Modules

Model Weight
PSMC-18HV,30HV 4.0kg
PSMC-45HV 6.5kg

Table.4.3.1 (c) AC Reactors and AC Line Filters

Model Weight
A811L-0001-0122 (For PSM-5.5, 11) 4.5kg
A811L-0001-0123 (For PSM-15) 6.5kg
A81L-0001-0120 (For PSM-26) 9.5kg
A811L-0001-0124 (For PSM-30) 9.2kg
A811L-0001-0147 (For PSM-37) 16.5kg
A81L-0001-0133 (For PSM—45, 75HV) 38.0kg
A811L-0001-0127 (For PSM—-18HYV, 30HV, 45HV) 15.0kg
A811L-0001-0083#3C (For PSMR-3) 1.1kg
A81L-0001-0101#C (For PSMR-5.5) 3.0kg

Table.4.3.1 (d) AC Reactor Unit

Model Weight

A06B—6098-H001 (For PSMV—-11HV) 17.0kg
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4.3.2

Servo Amplifier Table.4.3.2 Servo Amplifier Modules

Modules

Model Weight

SVM1-12,20 2.2Kg
SVM1-40S,40L,80 4.8Kg
SVM1-130 6.5Kg
SVM1-240,360 10.7Kg
Dynamic brake module (DBM) for SVM1-240, 360 5.4Kg
SVM2-12/12,12/20,20/20 2.8Kg
SVM2-12/40,20/40,40/40 5.5Kg
SVM2-40/80,80/80,40L/40L 7.0Kg
SVM3-12/12/12,12/12/20,12/20/20,20/20/20 4.1Kg
SVM3-12/12/40,12/20/40,20/20/40 6.5Kg
SVM1-20HV,40HV,60HV 6.0Kg
SVM2-20/20HV,20/40HV 7.5Kg
SVM2-20/60HV,40/40HV,40/60HV,60/60HV

4.3.3

Spindle Amplifier Table.4.3.3 Spindle Amplifier Modules

Modules

Model Weight

SPM-2.2 (TYPEL, 2, 4), SPMC-2.2 4.9Kg
SPM-5.5 (TYPEL, 2, 4), SPMC-5.5, 11 6.1Kg
SPM-11 (TYPEL, 2, 4) 5.4Kg
SPM-15, 26, 30 (TYPEL, 2, 3, 4), SPM-11 (TYPE3) 10.7Kg
SPMC-15, 22, 26
SPM-45 (TYPEL, 2, 3, 4) 22Kg
SPM-11HV (TYPEL, 2, 4) 4.6Kg
SPM-15HYV, 26HV, 45HV (TYPEL, 2, 4) 11Kg
SPM-75HV (TYPEL, 2, 3, 4) 22Kg
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5.1
ENVIRONMENTAL
CONDITIONS

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

(1) Ambient Temperature

Ambient temperature of the unit : 0 to*85 (at operation)

-20to 60C

(at keeping and transportation)
Ambient temperature of the storage cabinet : 0 t@€45

(2) Humidity

Normally 90% RH or below, and condensation—free
(3) Vibration

In operation : Below 0.5G

(4) Atmosphere

No corrosive or conductive mists or drops should deposit directly on
the electronic circuits. (Note)

(5) Notes on Installation

Theaseries 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.

(&) 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.

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.

(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.

(d) 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.
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(e) The length of the DC link cable must not exceed 1.5 m (see the
figure below).

-l
/ -
O O O --- O
O O O --- O
Twist — PSM SPM SVM SVM
1.5m O O O --- O
MAX. P e P L o
SVM SVM SVM SVM
- o
-

(f) Each amplifier must be installed vertically.

() When a PSM-HV is used, the following module layout
restrictions are imposed:

® When PSM-18HV, PSM-30HV, or PSM—45HV is used

O O O O O
O O O O O
PSM | |PSMC SPM SVM SVM

Install modules in the order of the PSM, PSMC, SPM, then SVM.

Do not install the modules for apart from each other; install them
side—by—side.

® \When the PSM-75HYV is used

O O O O O
O O O O O
PSM SPM PSMC SVM SVM

Install modules in the order of the PSM, SPM, PSMC, then SVM.

Do not install the modules far apart from each other; install them
in series.
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5.2

INPUT POWER AND

GROUNDING

5.2.1
Input Power

(1) 200-V power supply

Nominal voltage rating : 200/220/230 VAC

Allowable voltage deviation  : —15% to +10% (including Voltage
deviation due to load)

Power frequency : 50/60 Hz

Allowable frequency deviation : +1 Hz

Power supply unbalance + 5% of the rated voltage or less

Power supply inpedance . Voltage deviation due to load
(at maximum output) shall be 5% or
less.

[Method to check power impedance]

R L+ L+
AC

power supply S = L-
T
G
AC Power supply Spindle amplifier
voltmeter module module or servo

amplifier module

where, EoB1 % 100(%)<7(%)

Eo : Voltage at motor stop Eo
E; : Voltage during motor acceleration or voltage immediately before the
start of speed reduction with the application of load

Turn on the control power supply (CX1A power supply input) of the
power supply module (PSM or PSMR) at the same time or earlier than
the CNC.

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

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

When the power supply is used in an area where the input voltage is
not within the range of 200 to 230 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. For transformers
manufactured by FANUC, see (6) in Section 2.2.3.
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Table.5.2.1 Transformer Specifications

PSMR-3 | PSMR-3 iI:SSI\ZAR_—SéSs PF:sSI\'/I'\ge_—lsls PSM-37
(2 kw (3 kw (5.5 kW (7.5 kW PSM-15 | PSM-26 | PSM-30 PSM-45
output) output) output) output)
Rated capacity kVA 3.5 5 9 17 22 37 44 64
Secondary current A 10 14 26 48 62 105 130 185
Secondary output voltage 200V
Secondary voltage regulation 5%
Secondary voltage deviation +3%

87
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(2) 400-V power supply

: 400/460 VAC
Neutral grounding is required.

e Nominal rated voltage

R

=
.

"= Main circuit input power supply
400/460 VAC
Y—connection (neutral grounding)

: —15% to +10%
(including voltage change
due to the load)

» Allowable voltage change width

* Power supply frequency
* Allowable change width
e Power supply unbalance
» Power supply impedance

: 50/60 Hz
‘1 Hz
+ 5% of the rated voltage or less
: Voltage change due to the load

(at maximum output) is 7%
or less.

[Method to check power impedance]

R L+ L+

AC S L)L
power supply
T
G
AC Power supply Spindle amplifier
tmet module module or servo
voltmeter amplifier module
where, EoB1 % 100(%)<7(%)

Ep : Voltage at motor stop Eo
E; : Voltage during motor acceleration or voltage immediately before the
start of speed reduction with the application of load

® Turn on the control power supply (CX1A power supply input) of a
power supply module (PSM—HV or PSMV-HV) at the same time or
earlier than the CNC.

® The motor rated output 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.

® |tisrecommended 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.
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5.2.2
Leakage Current

The servo amplifiera 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.

(@) Selection criterion per amplifier

Model : SVM and SPM (both except the HV series)
(NOTE 1), SPMC
Criterion for selection: 2 mA per amplifier (NOTE 2)

(b) Selection criterion per motor

Criterion for selection: 1 mA per motor (NOTE 2)
The following example shows how to use selection criteria (a) and (b):
Example : When the system consists of SM¥/IL,
SVM3x 1 (three motors), and SP¥
2 mAXx 3 (for the amplifiers) + 1 mA 5 (for the motors)
=11 mA
- Select a circuit breaker (NOTE 3) 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 Inthe 400-V input series, the power supply is grounded by
neutral grounding, so there is no leakage current that would
cause a circuit breaker with a ground fault interrupter,
connected on the power supply side, to malfunction.

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

3 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.

4 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.




5. INSTALLATION B-65162E/03

5.2.3 The following ground systems are provided for the CNC machine tool:

Ground e Signal ground system (SG)

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

e 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.

e 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
Power Servo CNC System ground system
magnet- amplifier | | control
ILfr?it R ) PR, _ | unit Operator’s
' panel
- - @ - T e - oo
] oo o -1g———| ¢ ‘ Machine
| w | w | [ ‘ ' tool
1 | [T e
1 \ 1 1 \ @
L - - L = = Lo- I.
Power -
magnetics p
cabinet

Distribution board

1

[Notes on connecting the ground systems]

® Connect the signal ground 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 3 grounding).

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

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

(1) Grounding of each module

(@) 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.
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(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) PSMC-HYV, regenerative discharge unit, and DBM
Connect the ground terminal of the metal frame to the frame
ground.

NOTE

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

2 When using an SVM-HYV, always attach the motor flange to
the cabinet (machine) connected to the system ground. In
cases where it is difficult to attach the motor flange to the
cabinet (machine) connected to the system ground,
connect the motor flange and frame ground (the ground
plate of the cabinet) with a 1.25-mm? or larger cable which
should be separated from the power cable as far as
possible. (The dotted line in the figure below)

3@ input power supply

Dynamic brake Regenerative

PSM PSMC-HV SPM SVM  module (DBM)  discharge unit
Signal ground
CX1A
Not used
11L2L3 UVW @@ UvVw @@
0000 ololo/ole ololoiole
® ® ® ® ® ®
——] - [} 11 — | [ -
S — — 3 : &
g g Metal
frame
e o 'Y ) oo o ®
Frame ground
(ground plate of the cabinet)
............. (Note 2)
I I §
‘ Spindle Servo |
|:‘ motor motor :I

System ground

91 —
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(2) Grounding the power supply module

Detailed examples of grounding the power supply module are given
on the following pages. The cable thickness specifications are as

follows:
(a) Cable between connector CX1A and the frame ground of the

cabinet: 1.25 msh

(b) Cable between the metal frame of the module and the frame
ground of the cabinet: As indicated in the table below.

Table.5.2.3 (a) Diameter of PSM ground cable (between the metal

frame of the module and the frame ground)

Cross—sectional area of .
- Cross—sectional area of ground cable
power line
S=55 5.5 or more
5.5<S=16 S or more
16<S=35 16 or more
S>35 S/2 or more

(c) Cables connecting the terminal blocks and metal frames of the
servo amplifier and spindle amplifier modules to the cabinet

frame ground.
Determine the cross—sectional area of the cables according to

Table 5.2.3 (b).
Table.5.2.3 (b) Cross—Sectional Areas of SPM and SVM Ground

Cables
Cross—sectional area of power Cross—sectional area of ground cable
cable S (mm 2) (mm?2)
S=55 5.5 or more
5.5<S=16 S or more
16<S=35 16 or more
S>35 S/2 or more

(d) Cable connecting the metal frame of the dynamic brake module
(DBM) to the frame ground of the cabinet
Determine the cross—sectional area according to Table 5.2.3 (b).
The cross—sectional area of the power cable in the table matches
the cross—sectional area of the power cable used in the unit to

which the DBM is connected.

NOTE
The following M5 crimp terminal can be used for thick

cables:
CB22-5S manufactured by NICHIFU Co., Ltd.

Applicable cable thickness: 16.78 to 22.66 mm?
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(3) Examples of grounding

PSM-5.5, PSM-11

Ground

cable

1.25mm?2 7|

M5 screw
I " @9
Cable Cable
A

Frame ground (FG)
= ground plate of the cabinet Frame ground (FG)

L = ground plate of the cabinet
System ground groundp !

Fig.5.2.3 (a) Ground Cable Connection (PSM-5.5, 11)
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PSM-15 to 37, 18HV to 45HV, PSMV-11HV

o [®] [®]]l o

Ground
cable
1.25mm?

" 1 12 L - o m
=

o ST A

LY e
DS A o o NCo a2 =g
A BB P el
s i ot L it Ll ] Jtitot | =
~ 4] ]
M5 screw
Cable

Cable

5 & :

Frame ground (FG) J'

= ground plate of the cabinet

Frame ground (FG)
= ground plate of the cabinet
System ground

Fig.5.2.3 (b) Ground Cable Connection (PSM-15 to 37, 18HV to 45HV, and PSMV-11HV)
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Ground Cable Connection (PSM-45, 75HV)

o o o) _
e ® B
® ®
®
A [
- .
o
it
! .
®
@ B
Ground cable | M6 screw
1.25mm?2
Frame ground (FG) Frame ground (FG)

= ground plate of the cabinet = ground plate of the cabinet

System ground

Fig.5.2.3 (c) Ground Cable Connection (PSM-45, 75HV)
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PSMR-3, PSMR-5.5

Ground
cable
1.25mm?2

T | @iiiciie
SIS =
M4 screw (PSMR=
M5 screw (PSMR-5.5)
Cable Cable
K
®
N
Frame ground (FG) Frame ground (FG)
= ground plate of the cabinet = ground plate of the cabinet

Systemrground

Fig.5.2.3 (d) Ground Cable Connection (PSMR-3, 5.5)

NOTE
For the PSMR-3, the heat sink is not exposed.
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Ground Cable Connection (SVM1-12, 20, 40S, 40L, 80)

>

/\

X
\/N\/ |
/ N/ \e

Supplied ground
bar

M4 screw

) e

M4 screw (with fin)

From motor S l

power cable M5 screw (with no fin)
(Note 1) (Note 2)
Frame ground (FG) Frame ground (FG)
= cabinet ground plate = cabinet ground plate

System ground

Fig.5.2.3 (e) Ground Cable Connection (SVM1-12, 20, 40S, 40L, 80)

NOTE

1 A motor has one or two ground cables.

2 Type with no external fin: SVM1-12, 20
Type with external fin: SVM1-40S, 40L, 80
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Ground Cable Connection (SVM1-130, 20HV, 40HV, 60HV)

> M4 screw

I o\ 1]

From motor —* M5 screw

power cable

56,

Frame ground (FG) = cabinet Frame ground (FG) = cabinet ground plate
ground plate

System ground

Fig.5.2.3 (f) Ground Cable Connection (SVM1-130, 20HV, 40HV, 60HV)
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Ground Cable Connection (SVM1-240, 360)

([~ 8] [O1[ o)

=N

1X

X

\/>V/

.—

XXX

XXX

X

X

i 7
In W
:!ki_-'
R, S

M5 screw
M5 screw

Frame ground (FG) = cabinet
ground plate

System ground

Frame ground (FG) = cabinet

ground plate

Fig.5.2.3 (g) Ground Cable Connection (SVM1-240, 360)
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Ground Cable Connection (SVM2-12/12, 12/20, 20/20, 12/40, 20/40, 40/40)

[

Supplied ground
bar

=
el

M4 screw -

I~ M4 screw (with no fin)
M5 screw (with ins)
(Note 2)

From L—axis motor
power cable

(Note 1)

From M—axis motor ‘

power cable

(Note 1)
Frame ground (FG) = cabinet Frame ground (FG) = cabinet
ground plate ground plate

System ground

Fig.5.2.3 (h) Servo amplifier module (SVM2-12/12, 12/20, 20/20, 12/40, 20/40, 40/40)

NOTE

1 A motor has one or two ground cables.

2 Type with no external fin: SVM2-12/12, 12/20, 20/20
Type with external fin: SVM2-12/40, 20/40, 40/40

— 100 —
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Ground Cable Connection (SVM2-40/80, 80/80, 40L/40L, 20/20HV, 20/40HV,
20/60HV, 40/40HV, 40/60HV, 60/60HV)

. M4 screw

M5 screw

From motor power cable

[T &%)

Frame ground (FG) = cabinet J‘ Frame ground (FG) = cabinet

ground plate ground plate

System ground

Fig.5.2.3 (i) Ground Cable Connection (SVM2-40/80, 80/80, 40L/40L, 20/20HV, 20/40HV, 20/60HV,
40/40HV, 40/60HV, 60/60HV)

— 101 —
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Ground Cable Connection (SVM3)

Supplied
ground bar

From L-axis motor
power cable (Note 1)
From M-axis motor
power cable (Note 2)
From N-axis motor
power cable (Note 1)

M5 screw

l Frame ground (FG) = cabinet

Frame ground (FG) = cabinet ground plate

ground plate System ground

Fig.5.2.3 (j) Ground Cable Connection (SVM3)

NOTE

1 A motor has one or two ground wires.

2 The heatsink of SVM3-12/12/12, 12/12/20, 12/20/20, and
20/20/20 is not exposed externally.

— 102 —
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Ground Cable Connection (SPM-2.2, SPMC-2.2)

I
[ =

l
[ =

]

—
=4

AR

]
!

5 Supplied
" ground bar

471" M4 screw

M5 screw
From motor
power cable

Frame ground (FG) = cabinet
ground plate

System ground

Frame ground (FG) = cabinet

ground plate

Fig.5.2.3 (k) Ground Cable Connection (SPM-2.2, SPMC-2.2)
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Ground Cable Connection (SPM-5.5, 11, 11HV, SPMC-5.5, 11)

XY
N NN

M4 screw

From motor i M5 screw

power cable -

Frame ground (FG) = cabinet Frame ground (FG) = cabinet
ground plate ground plate

System ground

Fig.5.2.3 (I) Ground Cable Connection (SPM-5.5, 11, 11HV, SPMC-5.5, 11)

— 104 —
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Spindle amplifier module SPM-15 to 30, 15HV to 45HV, SPMC-15 to 26

o l[®] [®]]] o

AL,

A—»

A:'H-} 2::4 E:L( )c:f@i

~ M5 screw

From motor
power lines

Frame ground (FG)
= ground plate of the cabinet

Frame ground (FG)

= ground plate of the cabinet
SYSTEM GROUND

— q
& 9
l

\
Fig.5.2.3 (m) Ground Cable Connection (SPM-15 to 30, 15HV to 45HV, SPMC-15 to 26)
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Ground Cable Connection (SPM-45, 75HV)

0 V- AR F - AR
® ®
®
I’y [
-
L
d .
@
N RN
SRR
Lo Jir r ®
I
L8819, )
LN
From motor
power cable
Frame ground (FG) Frame ground (FG)
= cabinet ground plate = cabinet ground plate
System ground

Fig.5.2.3 (n) Ground Cable Connection (SPM-45, 75HV)
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Ground Cable Connection (PSMC-18HV, 30HV)

O

. & <W

i

><> >

M5 screw

Frame ground (FG) = cabinet Frame ground (FG) = cabinet
ground plate ground plate

System ground

Fig.5.2.3 (0) Ground Cable Connection (PSMC-18HV, 30HV)
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Ground Cable Connection (PSMC—-45HV)

9] [®]l A

[

s PP,

A

M5 screw

><§><
><

é

7

Frame ground (FG) = cabinet
ground plate

System ground

3

Frame ground (FG) = cabinet
ground plate

Fig.5.2.3 (p) Ground Cable Connection (PSMC-45HV)
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Ground Cable Connection (Dynamic Brake Module DBM)

i ‘ |
HE- BRI
i
HE ¢
.
L]
@ ©
i ﬁ;&: |
4 1 e [
O v vOlo iz o
L] ] i L ]
al0[0fo |
ﬂ M5 screw L
Frame ground (FG) = cabinet 1 Frame ground (FG) = cabinet
ground plate ground plate
System ground

Fig.5.2.3 (q) Ground Cable Connection (Dynamic Brake Module DBM)
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Ground Cable Connection (Resistance Discharge Unit)

A06B-6089-H510 A06B—-6089—-H500 A06B—-6089-H711 to 713
o — 0 . 0

® ® ®

M4
screw ® ®
Y = ® ®
M4
screw
® &
O
M5 screw

Frame ground (FG) = cabinet
ground plate

e & 8
1

System ground

Fig.5.2.3 (r) Ground Cable Connection (Resistance Discharge Unit)
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5.3
NOISE PREVENTION
5.3.1 Signal lines must be separated from amplifier input power lines and motor
; : ower lines. The table below lists the signal types.
Separation of Signal P gnattyp
Lines Group Signal type Action
Amplifier input power line
Motor power line Separate binding (Note 1) or electro-
A P magnetic shielding (Note 2) is neces-
Magnetic contactor driving sary for group B cables.
coil (Note 3)
Cable between CNC and
SVM
Cable between CNC and
SPM
- Separate binding or electromagnetic
B gﬁ\?ﬁog{ p;gzglggcleedback shielding is necessary for group A
y cables. All cables must be shielded.
Cable for position coder
Cable for magnetic sensor
Other cablerelated to sensor
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
amp. amp. unit
L L . Cable of group B
v Vv W
4] Duct

1 To operator’s
N [ ————— ) panel,
. = motor, etc.

Cable of group A /Section

Group A ‘l& Group B
X

Cover

— 111 —
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5.3.2
Cable Clamp and
Shield Processing

Perform terminal processing of the shield sheaths of the signal wires
according to the description in Section 9.2.

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 (1). 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.

The ground plate must be created and installed by the user as shown in
Figs 5.3.2 (2) to (5).

Ground plate

/

Z 4

74 7
/"@
]
SPAN
=
Metal fittings
for clamp

Cable
N
]
40mmBOmMm
\ R

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

Control unit \

Ground plate

Metal fittings
for clamp

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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NOTE
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.

Y
A

Ground
8mm / plate

B
S
\

20mm

Fig.5.3.2 (d) Ground plate holes

P Max. 55mm
—/
g : :‘ ;
—I : : |7 28mm
Y
_>6mm

> / 17mm

Fig.5.3.2 (e) Outer drawings of metal fittings for clamp
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5.3.3

Protecting External
Electronic Devices
from Noise

Driving a servo motor or spindle motor may generate noise that could
affect external general electronic devices (such as AM radios and
telephones).

Preventive measures against noise, including those for external electronic
devices affected by noise, must be taken from the viewpoint of an entire
system. See Appendix G, which describes the principle of noise
generation and which provides examples of preventive measures.

5.34
CE Marking
Requirements

CE marking requires compliance with the EMC Directive. FANUC's
products have all been granted a certificate of conformity to the EMC
Directive (EC Directive 89/336/EEC) by a third—party certification
organization.

For CE marking, special considerations are required to satisfy the
installation requirements described in the following guideline:
A—72937E: To satisfy the requirement of the EMC Directive
For details of the above guideline, contact your local FANUC office.
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5.3.5
Selecting a Noise Filter

To satisfy the EMC Directive, the installation of a noise filter is required

in the input section of the power magnetics cabinet.

The rated current of the noise filter being used is determined according

to the type of the CNC that is connected, the type and number of motors,
and the power consumption of the other peripheral devices. Using the

expression given below, calculate the noise filter load current, and select
a noise filter so that the load current does not exceed the rated current of
the filter. Recommended noise filters are given in (12) of Section 2.2.3.

Obtaining the load current of a noise filter

The load current of a noise filter is the sum of the CNC input current, PSM
input current, and current consumption under the other loads.

Current con-

CNC input PSM input sumption under

Load current

= |current + X| current +
(Arms) other loads
(Arms) (Arms) (Arms)
(Note 1) (Note 2)
NOTE

1 The CNC input current is determined by the number of
PSUs (power supply units). Calculate the CNC input current
from the following expression:

CNC input current (Arms) = 5 (Arms) x number of PSUs
Normally, a CNC has one PSU. The FS15 multiaxis control
system has two PSUs.

2 For details of how to obtain the PSM input current, see
Sections 4.1.1 or 4.2.1.

3 Attach a noise suppressor such as a spark killer to the
magnetic contactor driving coil. When more than one PSM
is connected, sum the input currents of the PSMs.
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5.4

NOTES ON
AMPLIFIER
INSTALLATION
RELATED TO SAFETY
STANDARDS

54.1
Overview

The servo amplifie series is designed to conform to the following
European safety standard:

DIN VDE 0160 1988/1:1989

(Electronic devices used in a power facility and their incorporation into
the facility)

To certify conformity to the standard, FANUC has obtained certification
from Tiv Rheinland, a third—party certification organization for
European standards.

In power magnetics cabinet design when the machine is to be CE—marked,
the installation conditions described in the following sections should be
considered carefully, based on the EC Machine Directives (directives
based on 89/392/EEC).

[Remarks]

CE marking requires compliance with a related EN standard [EN
60204-1] (Electric Devices in Industrial Machines, Part 1: General
Requirements).

If an EN standard (or an IEC standard if no EN standard exists) exists for
a component in the machine, the component must conform to that EN
standard.

At present, however, no EN standard (or IEC standard) is defined for
amplifiers. Based on the results of an investigation madeiwy T
Rheinland, an approved certification organization for the machine
directives, FANUC set the above VDE standard as a target standard and
designed the servo amplifiarseries to conform to the standard.
Therefore, this amplifier series satisfies the amplifier requirements for CE
marking. The user can use these amplifiers without having to be
concerned about safety.

54.2
Standard Class of
Insulation Design

(1) Insulation of circuits and protective ground

According to DIN VDE 0160, the insulation design of this amplifier
series conforms to DIN VDE 0110 Part 1 and other related standards.
® The primary (power supply and main circuit) and the
secondary (control circuit) are separated from each other by
reinforced insulation.
® Basic insulation is used on the protective ground side.
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)

®)

Basic insulation is also used between the power supply main circuit
and aluminum flange (integrated with a heatsink). Connect the
protective ground wire to the ground terminal of the lower aluminum

flange as described in Section 5.2.3.

Installation category (overvoltage category)

DIN VDE 0110 [Insulation coordination of electric apparatuses]
classifies power supply facilities by the impulse voltage (relative to
ground) in the power supply to which the amplifier is connected.
This amplifier series is designed as a device of installation category
(overvoltage category) Il.

The layout of this amplifier series has been designed on the
assumption that the rated impulse withstand voltage (impulse voltage
relative to ground) in the power supply to which the amplifier is
connected is 2.5 kVor lower.

If an impulse greater than 2.5 kV, relative to ground, appears in the
power supply, it must be suppressed.

Generally, this requirement is considered to be satisfied if an
insulated transformer is used in the power supply input section of a
machine.

If an insulated transformer is not used, install a surge protector
(lightning surge absorber) between the facility and ground to suppress
any impulse higher than 2.5 kV, relative to ground.

Contamination class of the installation environment and power
magnetics cabinet protection level

EN 60204-1 (13. Control devices/13.3 Protection level) requires
that, when a machine is installed in an environment equivalent to the
general plant level, the protection level against dust, coolant, chips,
and so forth be IP54 or higher.

For a power magnetics cabinet that satisfies this requirement, the
contamination class within the cabinet is considered to be class 2.
The insulation of this amplifier series has been designed on the
assumption that the amplifier is installed in an environment of
contamination class 2.

When using the amplifier in a general machine installation
environment, install the amplifier in a power magnetics cabinet that
satisfies the requirements_of protection level IP54.

The IP level, however, depends on the environment (atmosphere) in
which a machine is installed. Select the protection level of the power
magnetics cabinet according to the environment.

For an external heatsink cooling type amplifier with a heatsink fin
protruding from the rear of the mounting flange, the fin section should
be in a cooling area (duct) of about IP22 to 33, and special
considerations should be taken not to protect the fin from direct
coolant splashes or chips.
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5.4.3
Protection Against
Electric Shock @)

)

®3)

Protection against direct contact to a charged part

The protection level against electric shock after the installation of this
amplifier series is equivalent to IP1X (hand protection). Thus, no live
part can be touched unconsciously or carelessly.

This amplifier series must always be installed in a power magnetics
cabinet. According to Item 6.2.1 of EN 60204—1 "Electric Shock
Protection by Using a Cabinet,” lock the power magnetics cabinet so
that, while the amplifier is on, the cabinet cannot be opened by
persons except special maintenance personnel or a person qualified
for maintenance who has been trained in protective measures against
electric shock.

When a machine operator needs to open the power magnetics cabinet
to perform a certain operation, the operator must have received
sufficient safety education, or a protection cover must be installed to
prevent the operator from touching the amplifier.

Checking discharge of an electrolytic capacitor

This amplifier series contains a large—capacitance electrolytic
capacitor for the power supply smoothing circuit. Even after the
power supply input circuit is turned off, this capacitor remains
charged for a while.

When it proves necessary to touch the amplifier for maintenance and
so forth, do not start maintenance work immediately; wait for the
discharge time indicated on the face plate of the amplifier.
Alternatively, measure the residual voltage at the DC link section by
using a volt—-ohm meter and check that the LED (red) for indicating
the charge state is off to ensure safety.

Standards define voltages exceeding 60 VDC as hazardous voltages.

Leakage current flowing to the protective ground wire

Motors are controlled by applying a voltage to the armature with the
mean amplitude and frequency of the voltage changed by pulse width
modulation. For this pulse width modulation, a chopper voltage is
applied to the power line of the motor to provide a carrier frequency
of several kilohertz.

Ground drift capacitance mainly between the motor armature
winding and case and between the power line of the motor power
cable and protective ground wire causes a leakage current to flow into
the protective ground wire of the motor power cable and the machine
ground. Part of the leakage current also flows into the protective
ground wire of the machine.

The resultant leakage currentis about 1 to 2 mA per motor shaft at the
commercial power supply frequency (50/60 Hz). With the
measurement circuit defined by EN 60950, the leakage current is
allowed to be much higher than 3.5 mA; this is because the
high—frequency component sensitivity cannot be fully reduced.
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Unless a machine is grounded, touching the machine may cause

electric shock. Take one of the following protective measures against

electric shock:

(a) Use a protective ground wire with a copper wire cross—sectional
area of no less than 10 rAm

(b) Install a ground fault interrupter so that the power supply can be
disconnected immediately if a ground fault occurs.

(c) Add a protective grounding terminal to the cabinet to make a
double ground wire connection.

When using a ground fault interrupter, select an electromagnetic

ground fault interrupter with a low high—frequency component

sensitivity, or an electronic ground fault interrupter that can be used

with inverters.

54.4
Protective Installation

Amplifiers have multiple protective grounding terminals (marked as
defined by 417-IEC-5019). These terminals are used to prevent electric
shock in case of dielectric breakdown, and are also used for functional
grounding to prevent noise.

All protective ground terminals must be connected to the protective
ground (PE) connection terminals in the power magnetics cabinet.

For how to connect the protective ground wires and the cross—sectional
areas of these wires, see Section 5.2.3.

Note that cables from cable terminals cannot be secured together with
protective ground terminals.

5.4.5

Notes on the
Emergency Stop
Circuit Configuration

The amplifier uses IGBT (transistors) as an internal means of turning off
the power system; it does not use an electromechanical means.
Therefore, when an emergency stop circuit is configured, a line contactor
enabling electromechanical disconnection must be installed on the power
input line for feeding power to the power supply module so that a voltage
is applied to the control coil of the contactor via the contactor control
output of the power supply module.

Some amplifier failures may prevent the output relay of the power supply
module from being turned off even when the amplifier emergency stop
command input (*ESP) is driven low, thus disabling disconnection by the
line contactor.

The emergency stop circuit must disconnect power without fail. It must
have a redundant circuit configuration having a route through which the
line contactor is disconnected directly by the command generated by the
emergency stop operation switch, independent of the disconnection
function provided by the amplifier.

If the power line is disconnected during spindle rotation when a spindle
amplifier module is used, the spindle may not be able to be stopped
immediately by the power regeneration function, and may keep rotating
by the force of inertia. Therefore, on the redundant circuit side, a delay
function must be provided which is based on an off—delay timer
considering a normal stop time.

— 120 —



B-65162E/03

5. INSTALLATION

For detailed notes on the safety circuits, refer to the following document:
A-71429-S13J : Safety Circuit Requirements and Configuration
Examples
To obtain this document, contact your local FANUC office.

5.4.6

Decrease in Load
Factor for Given
Ambient Temperature

Some amplifier models are certified as conforming to standards, with the
load reduction factors shown below being set.

If such an amplifier is used with a load factor exceeded, the allowable
temperature range of a component may be exceeded, which may cause an
overheat alarm or a decrease in the component life. Therefore, use the
amplifier within the decrease characteristic.

(1) Power supply module time rating decrease with temperature
See Fig. 5.4.6 (a).

(2) Servo amplifier module time rating decrease with temperature
See Fig. 5.4.6 (b).

(3) Spindle amplifier module time rating decrease with temperature
See Fig. 5.4.6 (c).
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Fig.5.4.6 (a) Decreasing Curve of Power Supply Module Time
Rating Dependent on Temperature
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The allowable continuous output time for 30—minute rated output
decreases depending on the ambient temperature as follows:
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Fig.5.4.6 (e) Decreasing Curve of Spindle Amplifier Module Time Rating Dependent on Temperature
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6.1 The heat dissipated by eaxlseries control motor amplifier module is as

200-V INPUT SERIES ~ follows:

6.1.1
Power Supply Module

Table.6.1.1 (a) PSM Heat Out Put

Remaining heat in
cabinet
. Rated Total hrzt
Name Ordering number output dissipation Forced air
Natural .
ventilation cooling
(Note 1)
PSM-5.5 | AO6B—6077-H106 5.5kW 100W 53W 47w)
53W
PSM-11 A06B-6077-H111 11kW 158W o
(Note 2)
PSM-15 A06B-6087-H115 15kW 333w . 61W
PSM-26 A06B-6087-H126 26kW 597w o 75W
PSM-30 A06B-6087-H130 30kwW 681W . 79W
PSM-37 A06B-6087-H137 37kwW 706W o 81W
PSM-45 A06B-6081-H106 45kW 921W 93W
— (Note 3)
NOTE
1 A vaule enclosed by parentheses indicates the remaining
heat when the module is forcibly air—cooled with an air
flow of 2m/s or more.
2 Requires forced air cooling, equivalent to fan adaptor unit
A06B-6078-K001.
3 Forced air cooling by fan adaptor unit AO6B—6078-K003 or
equivalent (2 m/s or more) is required.
Table.6.1.1 (b) PSMR Heat Output
Remaining heat in
Rated Total h cabinet
Name Ordering niumihse ou?tﬁt digé? at(iac?r:
P P Natural Forced air
ventilation cooling
PSMR-3 A06B-6081-H103 3.0kW 60W 60W .
5.5kW 105W 55W o
PSMR-5.5 | A06B-6081-H106
7.5kwW 130W 60W o
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Table.6.1.1 (c) AC Reactor

Name Ordering nitmhse, Total hretAirsinatin, Remarks
W When PSM-5.5 is used
For PSM-5.5, 11 | A81L-0001-0122
23W When PSM-11 is used
For PSM-15 A81L-0001-0123 33W
For PSM-26 A81L-0001-0120 42W
For PSM-30 A81L-0001-0124 42W
For PSM-37 A81L-0001-0147 72W
For PSM-45 A81L-0001-0133 67W

Table.6.1.1 (d) AC Line Filter

Name Ordering nitmise Total hrriAirsinatins Remarks
1ow At 2.0kW output
For PSMR-3 A81L-0001-0083#3C
15w At 3.0kW output
40W At 5.5kW output
For PSMR-5.5 A81L-0001-0101#C
50W At 7.5kW output
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6.1.2 When a motor other than those listed below is used, its heat output should
Servo Amplifier be assumed to be that of a listed motor with a higher rated current.
Module
Table.6.1.2 (a) SVM1 (1-AXIS)
Motor used Remaining heat in cabinet
Name On:Jdrﬁgcne? d-li-;);?;;t(ie:r: Natural Forced air
L axis M axis N axis - cooling
ventilation
(Note 1)
A06B-6079-H101
SVMI1-12 | )06B_6096-H101 | ©2/3000 31w - -
A06B—6079-H102
SVM1-20 | A06B_6096-H102 | @C6/2000 34W - -
A06B-6079-H103
SVM1-40S | )\ e o006 103 | ©6/2000 47W 32w (30wW)
A06B—6079-H104
SVM1-40L | poee cnoe 1104 | 922/1500 80W 45W (41w)
a6/3000 70W 39w (36W)
A06B—6079-H105
SVM1-80 |'\0em_s096-H105 | O12/3000 91W 47TW (42w)
022/2000 106W 54W 47wW)
2825:28;2::182 140/2000 144W 66W (56W)
a30/3000 167W - 62W (Note 2)
SVM1-130 | A0O6B—6079-H106
A06B—6096-H106 | 040/2000
A (with a fan) 198W - 72W (Note 2)
A06B—6078-K002
al.50/2000 229W - 81W (Note 2)
SVM1-240 ﬁgggiggggimgz 6/3000 553W 134W (56W)
AO6B_6079-H108 | ©100/2000 643W 152w (56W)
SVM1-360 | A06B-6096-H108
@150/2000 643W 152w (60W)
NOTE

1 A vaule enclosed by parentheses indicates the remaining heat when the module is forcibly
air—cooled with an air flow of 2m/s or more.
2 Requires forced air cooling equivalent to fan adaptor unit AO6B—6078—K002.
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Table.6.1.2 (b) SVM2 (2-AXES)

Motor used Remaining heat in cabinet
Ordering Total heat ;
Name 1Otdl TIE Forced air
number L axis M axis N axis | dissipation Natural cooling
ventilation
(Note)
A06B-6079—H201
SVM2-12/12 |y 2o 2 oe 501 | 012/3000 02/3000 54W - -
A06B—-6079—H202
SVM2-12120 |y 20 o o0, | G2/3000 | aC12/2000 68W - -
A06B—-6079—-H203
SVM2-20/20 | 020 2iae 11503 | AC12/2000 | aC12/2000 82W - -
An7o 2/3000 06/2000 64W 41W (38W)
SUM2_12/40 | A0BB-6079-H204
A06B-6096-H204 | 42/3000 | aC22/1500 97TW 54W (49W)
o aC12/2000 | «a6/2000 77TW 45W (41W)
SVM2_20/40 | A0BB—-6079-H205
A06B-6096-H205 | c12/2000 | aC22/1500 111W 60W (53W)
06/2000 06/2000 73W 43W (39W)
A06B-6079—H206
SVM2-40/40 | oee oo o0 | 06/2000 | aC22/1500 107W 57W (51W)
aC22/1500 | aC22/1500 141W 72W (63W)
06/2000 a6/3000 96W 50W (45W)
06/2000 | a12/3000 118W 59W (52W)
PN a6/2000 | a22/2000 133W 65W (57W)
SUM2_40/80 | A0BB-6079-H207
AOBB-6096-H207 | 4c22/1500 | o6/3000 130W 65W (57W)
aC22/1500 | a12/3000 151W 73W (63W)
aC22/1500 | 022/2000 166W 79W (68W)
06/3000 06/3000 119W 58W (50W)
a6/3000 | a12/3000 141W 67W (57W)
P a6/3000 | 022/2000 156W 73W (63W)
SVM2_80/80 | A0BB-6079 H§O8
A06B-6096-H208 | 12/3000 | 012/3000 162W 75W (64W)
a12/3000 | 022/2000 177W 81W (69W)
022/2000 | 022/2000 192w 87W (74W)
a6/2000 | 022/1500 107W 57W (51W)
SVM2-40L/ | A06B—6079-H209
0L AOBB_6096_ 11209 | 012/2000 | a22/1500 123W 63W (56W)
022/1500 | 022/1500 141W 72W (63W)
NOTE

A vaule enclosed by parentheses indicates the remaining heat when the module is forcibly
air—cooled with an air flow of 2m/s or more.
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Table.6.1.2 (c) SVM3 (3—-AXES)

Motor used Remaining heat in cabinet
Orderi Total hrat
Name raering dissipa- Forced air
number . . . - Natural .
L axis M axis N axis tion - cooling
ventilation
(Note)
A06B-6079-H301
SVM3-12/12/12 AO6B—6096—H301 02/3000 02/3000 02/3000 79W - -
A06B-6079-H302
SVM3-12/12/20 AO6B—6096—H302 02/3000 a2/3000 aC12/2000 93W - -
A06B—6079-H303
SVM3-12/20/20 AO6B—6096-H303 02/3000 | aC12/2000 | aC12/2000 106W - -
A06B—6079-H304
SVM3-12/20/20 AO6B—6096—H304 0aC12/2000 [ aC12/2000 | aC12/2000 120w - -
AOGB—6079—H305 02/3000 02/3000 06/2000 89W 58W (54W)
SVM3-20/20/20 AOBB—6096—H305
. ~ 02/3000 a2/3000 aC22/1500 122W 71W (65W)
AOBB—6079—H306 a2/3000 aC12/2000 06/2000 102w 62W (B57W)
SVM3-12/20/40 | 68_6096-H306
- - 0a2/3000 aC12/2000 | aC22/1500 136W 7TW (69W)
. . aC12/2000 | aC12/2000 06/2000 116W 68W (62W)
Svs-20201a0 | ASEE 0TS HT
aC12/2000 | aC12/2000 | aC22/1500 150W 82W (74W)

NOTE

A vaule enclosed by parentheses indicates the remaining heat when the module is forcibly
air—cooled with an air flow of 2m/s or more.
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6.1.3
Spindle Amplifier
Module
Table.6.1.3 (a) SPM
) Remaining heat in cabinet
Continuous rated Total heat
Name Ordering number outp(u’\tlgs‘err;?tor dissipation Natural Forced air cooling
ventilation (Note 1)
SPM-2.2 A06B—6078—-H202#H500 1.5kW 75W 37TW (32w)
2.2kW 112w 44W (36W)
SPM-5.5 A06B-6078-H206#H500
3.7kW 120W 46W (36W)
5.5kW 171W 41W (Note 2)
SPM-11 A06B-6078-H211#H500
7.5kwW 218W 46W (Note 2)
SPM-15 A06B-6088-H215#H500 11kw 273W 45W
15kw 435W 53W
SPM-22 A06B—-6088—H222#H500
18.5kW 515W 57W
SPM-26 A06B—6088—H226#H500 22kwW 684W 62W
SPM-30 A06B-6088-H230#H500 26kW 739W 65W
30kW 911w 75W (Note 3)
SPM-45 A06B-6088-H245#H500
37kwW 1123w 85W (Note 3)
NOTE

1 A vaule enclosed by parentheses indicates the remaining heat when the module is forcibly
air—cooled with an air flow of 2m/s or more.
2 Requires forced air cooling equivalent to fan adaptor unit AO6B—6078—K001 (with air flow of
2 m/s or greater).
3 Forced air cooling by fan adaptor unit AO6B—6078-K003 or equivalent (2 m/s or more) is

required.

4 The rated output is the continuous rated output of the motor.
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Table.6.1.3 (b) SPMC

Continuous rated

Remaining heat in cabinet

Name Ordering number output of motor Total et
g p(Note 3) dissipation Natural Forced air cooling
ventilation (Note 1)
SPMC-2.2 A06B-6082—H202#H510 1.5kw 75W 37W (32W)
2.2kW 112W 44W (36W)
SPMC-5.5 A06B—6082—H206#H510
3.7kW 120W 46W (36W)
5.5kW 171W ) 41W (Note 2)
SPMC-11 A06B-6082—-H211#H510
7.5kW 218W } 53W (Note 2)
SPMC-15 A06B-6082—H215#H512 11kW 273W B 45W
15kW 435W _ 53W
SPMC-22 A06B-6087—H222#H512
18.5kW 515w _ 57TW
SPMC-26 A06B-6087-H226#H512 22kW 684W _ 62W
NOTE

1 A vaule enclosed by parentheses indicates the remaining heat when the module is forcibly
air—cooled with an air flow of 2m/s or more.
2 Requires forced air cooling equivalent to fan adaptor unit AO6B—6078—K002 (with air flow of
2 m/s or greater).
3 The rated output is the continuous rated output of the motor.
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6.2

400-V INPUT SERIES

6.2.1

Power Supply Modules

Table.6.2.1 (a) PSM—HV

Remaining heat in cabinet

N Orderi b Contin v rradasl Total hrzt
ame rdering number output of motor dissipation Natural . .
- Forced air cooling
ventilation
PSM-18HV A06B-6091-H118 18kW 274W 57wW
PSM-30HV A06B-6091-H130 30kwW 380W 64W
30kW 394W 64W
PSM-45HV A06B-6091-H145 37kwW 475W . 68W
45kW 567W 75W
60KW 600W 75W (Note)
PSM-75HV A06B-6091-H175
75kW 738W 82W (Note)
NOTE
Forced air cooling by fan adaptor unit AO6B—6078—K003 or equivalent (2 m/s or more) is
required.
Table.6.2.1 (b) PSMC-HV
Remaining heat in cabinet
Name Orderin b Contin v rsrasasl Total hrzt
Ing number output of motor dissipation Natural . .
- Forced air cooling
ventilation
PSMC-18HV A06B-6091-H118 10W 10W
PSMC-30HV A06B-6091-H130 10w 10w
PSMC-45HV A06B-6091-H145 5w 5W
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Table.6.2.1 (c) PSMV-HV

Remaining heat in cabinet
N Orderi b Contin v rragasl Total hrzt
ame rdering number output of motor dissipation Natural . .
- Forced air cooling
ventilation
PSMV-11HV A06B-6098-H111 3.0kwW 60W 60W
Table.6.2.1 (d) AC Reactor
Name Ordering number T.°t‘f’" h?at Remarks
dissipation
12W When PSM-18HV is
used
For PSM-18, When PSM-30HYV is
30, 45HV A81L-0001-0127 30w used
67W When PSM-45HV is
used
For PSM-75HV | A81L-0001-0133 47TW

Table.6.2.1 (e) AC Reactor Unit

Name Ordering number 'I_'otgl hc_aat Remarks
dissipation
For PSMV-11HV | A06B-6098-H001 56W At 11kW output
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6.2.2 When a motor other than those listed below is used, its heat output should
Servo Amplifier be assumed to be that of a listed motor with a higher rated current.
Modules
Table.6.2.2 (a) SVM1-HV (One Axis)
Ordering number Motor used Remaining heat in cabinet
Name Total hrat
A06B—6085 Laxis M—axis dissipation Natural Forced air
A06B—-6097 ventilation cooling
SVM1-20HV —-H102 06/3000HV 32W 22W
SVM1-40HV —H103 012/3000HV 57W 34W
SVM1-60HV —-H104 aM30/3000HV 88W 45W
Table.6.2.2 (b) SVM2-HV (Two Axes)
Ordering number Motor used Remaining heat in cabinet
Name Total hrat
A06B—6085 L—axis M—saxis dissipation Natural Forced air
A06B—-6097 ventilation cooling
SVM2-20/20HV -H201 06/3000HV 06/3000HV 55W 36W
SVM2-20/40HV —-H202 06/3000HV 012/3000HV 75W 42W
SVM2-20/60HV —-H203 06/3000HV | aM30/3000HV 111W 58W
SVM2-40/40HV —-H204 012/3000HV 012/3000HV 95W 48W
SVM2-40/60HV —-H205 012/3000HV | aM30/3000HV 131w 65W
SVM2-60/60HV —-H206 aM30/3000HV | aM30/3000HV 161W 75W

— 136 —




B-65162E/03

6. HEAT DISSIPATION

6.2.3
Spindle Amplifier
Modules
Table.6.2.3 SPM-HV
Conti q Remaining heat in cabinet
_ ontinuous rate Total heat
Name Ordering number output of motor dissipati
issipation Natural : :
(Note 3) - Forced air cooling
ventilation
5.5kW 122w 37W (Note 1)
SPM-11HV A06B-6092—-H211#H500
7.5kwW 156W 41W (Note 1)
SPM-15HV A06B—6092—-H215#H500 11kwW 189w 37W
15kw 247W 40W
SPM-26HV A06B-6092-H226#H500 18.5kw 298W _ 42W
22kW 349W 45W
30kW 482W 52W
SPM-45HV A06B-6092—-H245#H500
37kW 588W 57W
SPM-75HV A06B-6092-H275#H500 60kW 1264W 91W (Note 2)
NOTE

1 Forced air cooling by fan adaptor unit AO6B—6078—K001 or equivalent (2m/s or more) is

required.

2 Forced air cooling by fan adaptor unit AO6B—6078—K003 or equivalent (2m/s or more) is

required.

3 The rated output is the continuous rated output of the motor.
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COOLING

The use of an amplifier module listed below requires forced air cooling.

In this case, provide a fan motor.

When forced air cooling is provided, the power magnetics cabinet should
be designed so that cooling air from the fan motor does not leak out from

the cabinet.

Because of its operating environment, the fan motor may have to be
maintained or replaced. Therefore, special considerations should be

given to the installation and construction of the fan motor so that
maintenance work can be performed easily.

Table.7 AC Reactor

Re-
Model quired Usable fan Manufacturer part
wind adaptor (Note) number
speed
PSM-11, SPM-11, 2 m/sec ROYAL ELECTRIC
SPM-11HV or more | A08B-6078-K001 UT857CG (R)
SVM1-130
(When motor a22/3000,
030/3000, a40/2000 (with 2 m/sec ROYAL ELECTRIC
fan), aL25/3000, aL50.2000, | or more | A08B-6078-K002 1" jrec7c6 (R)
or aM40/3000 is used)
SPMC-11
ROYAL ELECTRIC
UTHC457C
PSM-45,SPM-45 2 m/sec
) ' A06B-6078-K003 STYLE ELEC-
PSM-75HV,SPM—-75HV or more TRONICS
uUS12D23

NOTE
Using a fan adaptor

see (7) in Section 2.2.3.

enables the desired cooling
performance to be obtained. For details of the fan adaptor,
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8 EXTERNAL DIMENSIONS AND MAINTENANCE AREA
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8. EXTERNAL DIMENSIONS AND

MAINTENANCE AREA B—65162E/03
8.1
OUTLINE DRAWINGS
8.1.1
Outline Drawings of (1) Power supply modules
Modules Table.8.1.1 (a) Power Supply Modules
Model Outline drawing
PSM-5.5
Outline drawing 4
PSM-11
PSM-15

200~V input series PSM-26

Outline drawing 5
PSM-30

PSM-37
Power

regeneration type PSM-45 Qutline drawing 6

PSMV-11HV

PSM-18HV

QOutline drawing 5
400~V input series | PSM-30HV

PSM—-45HV

PSM-75HV | Outline drawing 6

Resistance PSMR-3 Outline drawing 1

200-V input series

regeneration type PSMR-5.5 Qutline drawing 2

(2) Capacitor modules

Table.8.1.1 (b) Capacitor Modules

Amplifier model Model Outline drawing
used
PSM-18HV PSMC-18HV
Outline drawing 3
PSM-30HV PSMC-30HV
400-V input series
PSM-45HV
PSMC—-45HV | Outline drawing 7
PSM-75HV

(3) Servo amplifier modules

Table.8.1.1 (c) Servo Amplifier Modules (1/2)

Model Outline drawing

SVM1-12
200-V input series One axis Outline drawing 1
SVM1-20
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Table.8.1.1 (c) Servo Amplifier Modules (2/2)

Model

Outline drawing

200-V input series

One axis

SVM1-40S

SVM1-40L

SVM1-80

Outline drawing 2

SVM1-130

Outline drawing 4

SVM1-240

SVM1-360

Outline drawing 5

Two axes

SVM2-12/12

SVM2-12/20

SVM2-20/20

Outline drawing 1

SVM2-12/40

SVM2-20/40

SVM2-40/40

Outline drawing 2

SVM2-40L/40L

SVM2-40/80

SVM2-80/80

Outline drawing 4

Three axes

SVM3-12/12/12

SVM3-12/12/20

SVM3-12/20/20

SVM3-20/20/20

Outline drawing 3

SVM3-12/12/40

SVM3-12/20/40

SVM3-20/20/40

Outline drawing 4

400-V input series

One axis

SVM1-20HV

SVM1-40HV

SVM1-60HV

Outline drawing 4

Two axes

SVM2-20/20HV

SVM2-20/40HV

SVM2-40/40HV

SVM2-20/60HV

SVM2-40/60HV

SVM2-60/60HV

Outline drawing 4
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(4) Spindle amplifier modules

Table.8.1.1 (d) Spindle Amplifier Modules

Model Outline drawing
SPM-2.2(TYPEL,2,4) Outline drawing 2
SPM-5.5(TYPE1,2,4)
Outline drawing 4
SPM-11(TYPEL,2,4)
SPM-11(TYPES3)
200-V input
series SPM-15(TYPEL,2,3,4)
SPM-22(TYPEL1,2,3,4) | Outline drawing 5
SPM-26(TYPEL,2,3,4)
o series
SPM-30(TYPEL,2,3,4)
SPM-45(TYPE1,2,3,4) | Outline drawing 6
SPM-11HV(TYPEL,2,4) | Outline drawing 4
SPM-15HV(TYPEL,2,4)
A400-Vinput 1 gpy o6HV(TYPEL2,4) | Outline drawing 5
series
SPM-45HV(TYPEL,2,4)
SPM-75HV(TYPEL,2,3,4) | Outline drawing 6
SPMC-2.2 Outline drawing 2
SPMC-5.5
Outline drawing 4
. 200-V input SPMC-11
aC serie series
SPMC-15
SPMC-22 Outline drawing 5
SPMC-26
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(5) Module outline drawings
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8.1.2

(For the panel cut—out drawing, see Section 8.2 (k).)

AC Reactor Unit
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8.1.3
AC Reactor
A B D E M- F G H J K L Weight
For PSM-5.5, 11
(@) A81L—0001-0122 115 | 127 | 84 50 65 | M5 | 47 48 135 125 85 5 17 4.5kg
For PSM-15
0) | poil 00010123 135 | 145 | 105 | 50 | 80 | M5 | 47 | 48 | 155 | 125 | 85 | 7.2 | 17 | 6.5kg
For PSM-26
©) | A81L-0001-0120 9.5kg
188 | 160 | 115 | 70 95 [ M5 | 65 59 195 161 9% | 7.2 20
For PSM-30
@ A81L-0001-0124 9.2kg
For PSM-18 to 45HV
(e) A81L—0001-0127 218 | 175 (120 | 80 | 100 | M5 | 75 70 220 192 (106 | 7.2 | 135 15kg
— -
©
l 2 1 3 | -
| 3 5 )
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A|lB|cCc|D|E|M| F |G I | 3 | K| L | M| Weight
For PSM—37
() | AB1L. 00010147 | 218|145 |120 | 80 | 100 | M8 | 75 | 112 | 220 | 212 | 150 | 7.2 | 43 | 172 | 16.5kg
For PSM—45, 75HV
@ | Ag1L 0001 0133 | 280 | 225|210 | 90 | 185 | M8 | 90 | 154 [ 270|290 (234 | 10 | 55 | 280 | 38kg
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8.14
AC Line Filter

(a) A81L-0001-0083#3C
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8.1.5
Power Transformer

(a) For PSM-5.5, PSMR-5.5 (5.5 kW output) (A06B—6052—J001)

| 310 A‘i
I@ Terminal M4 @ o -

320

|
h@_ﬂ
T

%’T

Outline Drawing of Power Transformer with no Cover

310

’ c

¥

@

180 30

NOTE
The four side panels are all meshed, while the top is a solid plate.

Outline Drawing of Power Transformer with Cover
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(b) For PSM-11, PSMR-5.5 (7.5 kW output) (AO6B—6044—J006)

370 R 135,81 |

Terminal M6 @ -
/

11 T I
ITIX TXIX 1
L P

42

60

390

300 190

400 Max.270

1T
el

Outline Drawing of Power Transformer with no Cover

1 370 ! 91

© @ = L

i | - I i

305
3

400 180

460 310

NOTE
The four side panels are all meshed, while the top is a solid plate.

Outline Drawing of Power Transformer with Cover
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(c) For PSM—-15 (AO6B—6044—J007)

450 |

Terminal M6 (§§) v

|
._ T TEIT
T I 0
460
P _x 1 i

N

66

==
| aan T |

300 120

480 Max.300

i

bl

Outline Drawing of Power Transformer with no Cover

l_ 450 _]

Q Q-] L

F
p

350
4706

+
H
s
1
I+

NOTE
The four side panels are all meshed, while the top is a solid plate.

Outline Drawing of Power Transformer with Cover

— 151 —



8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA B-65162E/03

(d) For PSM—26, 30 (A06B—6044—J010)

| 540 170 103 |

Terminal M8

m

IEERRERERBENIEEEAE

52

1 o

500

300 190

570 Max.315

il

el —

Outline Drawing of Power Transformer with no Cover

. 540 N 103
- [ :
©) O A A
T l | 1
ol -
= s
-f
T 1 -
™~ Sl s
+ + || e
I T T
! '
300 N
570 190
700 360

NOTE
The four side panels are all meshed, while the top is a solid plate.

Outline Drawing of Power Transformer with Cover
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(e) For PSMR3 (2 kW output) (A80L—0024—0006), for PSMR3 (3 kW output) (A80L-0026—-0003)

OM108-12P (M4)

e
31
32
33
34
S
36
37
38
39
51
$2

M4 x10
_______ ;
ERCORECORALIL N FiEY
MOrBDIR2SNGT 8
‘/GMIOB—IZP(MO \
Max. 250 . Max.175
— =
+ +
) )¢
*
=

50 150 50 l 125
280 | o [ 150
_l_l_g[_
Drawing number A80L—-0024—-0006 A80L—-0026—-0003
Type (name) SBE SCE
Weight 27kg 36kg
hl* (height of transformer) 217mm max 247mm max
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(f) For PSM-37. 45 (A06B—6044—J015)

115

208

660

61

g) M10

Jﬁélll Illi_ﬂ:J_J
T TT1 Illi]I

545

200

Max.370

300 _ﬁ_
710 \ |14|, |

Outline Drawing of Power Transformer with no Cover

660

208

@ @ A
1 1 -+
+ +] |

300

710

800

NOTE
The four side panels are all meshed, while the top is a solid plate.

Outline Drawing of Power Transformer with Cover
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8.1.6
Fan Adaptor

(a) For PSM-11, SPM-11, and SPM-11HV (A06B-6078—-K001)

D
-
19y 4
l E
M
@ ¢
o 2]
T 114
60 Connector 81
L (waterproof type) ~ 64 — "
Stopper for
positioning O‘
y 4 ™M
v |
| 14
|
O
o
n Fan motor
= t d !
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(b) For SVM1-130. and SPMC-11 (A06B—6078—K002)

85 MAX.

o
o

|00 MAX.

AIR FLOW

PR

pr

I |

FAN MOTOR

|
25 MAX. | .|, 135 MAX. J

it

Specifications of the input section
Faston terminal: 6.3 mm (0.250 in) series
Applicable receptacle terminal: 6.3 mm (0.250 in) series

Cables used: Vinyl heavy—duty power cord (JIS C 3312), two cores
Conductor 1.25 mi(50/0.18), sheath PVC 9.6 in diameter

NOTE

1 When SVM1-130 is used together with the following
motors, this fan adaptor is required:
022/3000, a30/3000, a40/2000, alL25/3000, alL50/2000,
aM40/3000

2 To prevent fan motor burn—out, use a 2—A fuse or circuit
breaker.
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(c) For PSM-45, PSM-75HV, SPM-45, and SPM-75HV (A06B—-6078-K003)

V

( (('«:zé:i»))
R

5N “g—:,/‘

Wt

L47jl

15

NOTE
To prevent fan motor burn—out, use a 2—A fuse or circuit breaker.
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8.1.7

Regenerative
Discharge Unit

(&) A06B—6089-H510 (For the panel cut—out drawing, see Section 8.2 (g).)

135 min

A
|
o
o
i
s @
o
Label
o
o
(o
Q0 max
|
-—.I_J
Terminal block: M4 x4
Weight: 0.8 kg o S0 max
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(b) A06B-6089-H500 (For the panel cut—out drawing, see Section 8.2 (h).)

90

mex,

45

380
360

directio

RATAAR

25

40/]

Mounting

M4 screw
L~

n

AIR FLOW

|

T 8 U R S

90

L
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(c) A06B—6089-H711 to H713 (For the panel cut—out drawing, see Section 8.2 (i).)

AIR OUT
(Caution: High temperature) 150.0
130.0 Q.
2t e 5
117912
) 11
QN
Y Z[ & & & o A
7 [ |
é I @ e !
7 I I
! + I [
| | |
| | !
| @ °
l Mounting ! e ' o
R o e v ol ol ©
9 : direction /:/“r,ﬁ% : <ol g
O
™ | Label | Hitiaielals il 38 ™
! | @ 8 |
| | 2} Qﬂ
! | |
| | RM4
| | l
I | /® ® |
r |
Z
. . |
| |
A [ S |
& a
!
Smin | [ ot R o
5 T3-1 234566
<
N =t g
o IELEEL
SCREW M4x8L| )
3 | DelkbdeR0 pack Packing
Qling
| 2 3 4 5 6 =
FAN MOTOR-
y
. 128 .0 -
134max
I
Drawing number Weight
A06B-6089-H711 5Kg
A06B-6089-H712 6Kg
A06B-6089-H713 5Kg
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8.1.8

Dynamic Brake Module

(DBM)

(For the panel cut—out drawing, see Section 8.2 (j).)
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8.1.9
Circuit Breaker

Ordering draw-

) A B C D E |M—-| F G H | J K L Mo— | N Mounting
ing number

2 positions

(a) | AO6B—6077-K101| 75 | 50 | 190 115|130 | M5 | 17 | 80 | 56 | 49 | ¢8 @5 110 M4 | 25 (1)

(b) | AO6B—6077-K102

2 positions

(c) | A0O6B-6077-K103 | 75 | 50 | 190 | 115 {130 | M8 | 17 | 80 | 56 | 49 | ¢8 @w 110 M4 | 25 (1)

(d) | AO6B-6077-K104

(e) | A0BB-6077-K108

(f) | A0BB-6077-K105

(9) | AOBB—6077—K110 | 105 | 70 | 265|144 | 165 | M8 | 255 | 84 | 56 | 47 | ¢85 | @45 | 126 | M4 | 35 | 4 positions

(h) | A0BB-6077-K109

(i) | A0BB-6077-K107

2 positions

() | A06B-6077-K106| 75 | 50 | 156 | 80 | 96 | M5 (125 | 80 | 41 | 14 [ ¢85 | @45 |80-84 | M4 | 25 ?)
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B-65162E/03

8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA

C (Dimensions with terminal cover)

F , !
| | L ol |
—®I.$-® g P | ij_’:::—::::X‘
o

b

T

.8 o H ]
A G
M 27 Mg - M2 -
a ﬁ o
‘%/ ) \‘r i '%‘/ ¢ ]
+ ! + _ + |
4 —7F & | & -1
N N ‘uJ
Two mounting holes (1) Two nﬁounfing holes (2)7 Four rhounfing holes

The circuit breakers have two or four mounting holes.
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA B-65162E/03

8.1.10
Magnetic Contactors

(a) A06B—-6077-K121

&4
81 D (Dimensions with Coil terminal M3.5
61 § cover for protect- ¢
8.5 ing live parts) Main terminal M4
B i -
- v i ;8 ! ' e
C
____J_—CL | 3 = & :
I Q
f——1Q o ]
o S-O\ [I I; ™M O
= 9o« [ < ©
1 E’
———1__\ 8 ;
R — = o : % ﬁ-
! E ' ! ' . :
@ L | Auxiliary terminal M3.5
o TIT 7.7
g 9.7
£ 13 13
Q
54
I
— 1: 1 3
{12
Dimensions for drilling mounting holes 3 o
Mounting (1) and (2) are possible. @ 0
(1) :54X56-60 0
(2) :50X60
¥ |
L:I
2-M4
60
Fuji Electric part number Auxili
Ordering ~irvinsyn 1 errsc: Operation "o 9brage uxiiiary con- Weight
tact structure
Body Cover
200V/50Hz
A06B-6077-K121 SC-5-1 SZ-JC4 200-220V/60Hz lalb 0.38Kg
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8. EXTERNAL DIMENSIONS AND
B-65162E/03 MAINTENANCE AREA

(b) A06B—6077-K122, AO6B—6077—-K123

- 80 -
(Dimensions with cover for protécting live parts)
98 74 Coil terminal M3.5
1 N I ‘j L6 _Main terminal M5
I o
{ ’ .
A~ — ’a
9 169 0] (9] 1= S5
& ® 8
®) ® 2
| 10 o =
_T 1: 0 g EZULS
L | 5%
&) ® 25
K EQ
Qe
_Auxiliary terminal M3.5
\

65
60
Q
Dimensions for drilling mounting holes + R
Y qunN
L
\2-M4
Fuji Electric part number Auxili
Ordering ~rvinsyn 1 errsc: Operation "o 9brage uxihiary con- Weight
tact structure
Body Cover
A06B-6077-K122 SC-1N SZ-1IN/T 200V/50Hz Dz 0.68Kg
A0BB—6077—-K123 SC-2N | SZ-INT 200-220V/60Hz 0.68Kg
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA B-65162E/03

(c) A06B-6077-K124

90
(Dimensions with cover for protecting live parts)
13 5 88 Coil terminal M3.5
80 20.5, 20. Main terminal M6

)

| |
. N7}
! |l 3]
3 g g
O 8 E
——T T |1 Y S | B I I Y-
I L || 28
o & &2
K &5
d

\ Auxiliaryteq inal M3.5

l
r

—1®
o)
&
o

[+ 4

>
X commarere——"1
3

( R
&
A= 4
10
~
Dimensions for drilling mounting holes
v
L »
2-M4
70
Fuji Electric part number Auxil
Ordering ~lirevimayn 1 erhrsc: Operation noihrolaage uxiiiary con- Weight
tact structure
Body Cover
200V/50Hz
A06B-6077-K124 SC-2SN SZ-2SN/T 200—220V/60Hz 2a2b 1.3Kg
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B-65162E/03

8. EXTERNAL DIMENSIONS AND

MAINTENANCE AREA

(d) A06B-6077-K125

133 r ] 30 min —88 Coil terminal If13.5
94 I 7.5 32 32 Main termina} M6
| I I |
1 | [=t- f
= ‘1@@ D S
L \ | / ,A 52
2 I o 8
e AN ik
Z [ £=
B =g
Z [F] 3| & ¥e2s
- - L’_' T e 8
L~ 0 =
Z co
[}
7B £
..! / d i AR C
EPH B . X QQ @ o\
32 - | Grounding } “— -
— 94 | | metal | Auxmeﬁry terminal M35
) L A
o ‘ 93
(Dimensions with cover for protecting live parts)
o ™~ ©
™~
N
oy
N/
_L D
~
Dimensions for drilling mounting holes
/é
o — r
2~-M4
70
Fuji Electric part number Auxili
Ordering ~irvinsyn 1 errsc: Operation i olrage uxihiary con- Weight
tact structure
Body Cover
200V/50Hz
A06B-6077-K124 SC-2SN SZ-2SN/T 200-220V/60Hz 2a2b 1.5Kg
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA

B—65162E/03

(e) A06B—6077-K126

Colil terminal M3.5

1 Main terminal 8

146 T T T 30 min -
100
101 i | | 33 33 s /I
! — | 4 | g Py [
Ty | d@ S
| :..\ N \r.\l {
S Z
/ %
: -
L~
7 4
Z
. L~
- _ is
Bz
2
- 4
] L~
L
47 f
N _A

39

"

20

couang | @ﬁj@ﬁ@d
z Al
i Auxiliary‘&[ﬂnﬂ.ﬁﬂj

122

148
214

(Dimensions with cover for protecting live parts)

e 120

-

e
(Dimensions with cover for protecting live parts)

8 T By S e O

80

—®
|
|

110

Lo

P N N N e W

Fuji Electric part number

Ordering ~lirevimayn 1 ephrsc:
Body

Operation noihrolaage
Cover

Auxiliary con-
tact structure

Weight

A06B-6077-K126 SC-5N

200V/50Hz

SZ-5NIT 200-220V/60Hz

2a2b

2.5Kg
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B-65162E/03

8. EXTERNAL DIMENSIONS AND

MAINTENANCE AREA

(f) A06B—6077-K127

187 30 min 138 _ )
Coll terminal M4
42 42 #Main terminal M10
129 bo o] Y
[ i 9 /
1 g L
i t H
N o | b el
- N B AE
L;'i l ; g e P—--ﬂ—
Y 58 -
- Fp &5 s
# g
1 4 / o
) y £ -
— g'_'}l. K é { Auxil_iary .
{ } @ r
roundin £
s L_..... metal ? '9, { 1. 3 Eg___..]
i =

(Dimensions with cover for protecting live parts)

45

r——'/’ﬁ'*r*

190

‘——‘\:ﬁ.-— ﬁ<""4

4 ~M6
45
Fuji Electric part number Auxil
Ordering ~iravinsyn 1 erbrsc: Operation "o 9brage uxiliary con- Weight
tact structure
Body Cover
200V/50Hz
A06B-6077-K127 SC-8N SZ-8N/T 200—220V/60Hz 2a2b 5.2Kg
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA

B—65162E/03

(g) A06B—6077-K128

120 Coil terminal
(Dimensiong with cover for protecting live parts) M3.5
161 T T T 30 min -
40 40 Main tefminal
105 I | 6.5 M8
| 1| Ir== Py
— | SO BON
\ — RN \ A Iav4 @
l I e
[o}oR
© o
£2
3 (@]
B [&]
| - OE) &
88
. — / % \ Ak
THE=  Soueino S0 | gty
tal N
e 1S \Mab
37 < | | |
FanY
N4
100 -
(o]
”
on
L
| S—
2'M6/ H_ﬂ_m
Fuji Electric part number Auxil
Ordering ~iravinsyn 1 erbrsc: Operation "o 9brage uxiliary con- Weight
Body Cover tact structure
200V/50Hz
A06B-6077-K128 SC-7N SZ-5N/T 200—220V/60Hz 2a2b 3.4Kg
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8. EXTERNAL DIMENSIONS AND
B-65162E/03 MAINTENANCE AREA

8.1.11
Lightning Surge
Protector

(a) A06B—6077-K142

i1£1

. 220 22 Connection
2 diagram (@ ® ®
\ TBlm ?Bluk TBIM

-
0
o O O R :
L2
Resin - o
00 0 N \
Lead——H H ” S ]
QJ [Te]
1
P2 3 B H
H <
Case — o 2

41|

(1) For line—to-line installation: RAV-781BYZ-2

=)

<, Py 2D Connection
N%ﬂ diagram
® @ ® ®
X TBIM TBlul TBlul TY!”OI/G!“I

a

il$]

5.5+%1
28.5%|

Resin

-l

Case — —

200%°,
sa—)

4.540.5

281 |

(2) For line—to—ground installation: RAV-781BXZ-4
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8. EXTERNAL DIMENSIONS AND

MAINTENANCE AREA

B—65162E/03

Specification Rated voltage

Clamp voltage

Surge withstand current

Surge withstand voltage

RAN-781BYZ-2 AC250V

DC783V + 10% (V1.0)

2500A (8/20pS)

20KV (1.2/50US)

Specification Rated voltage

Clamp voltage

Surge withstand current

Surge withstand voltage

line—to—line:

RAN-781BXZ-4 430VAC,

250VAC

line—to—ground:

ACT700V + 20% (Ua)

2500A (8/20pS)

2.0kV (1.2/50pS)
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B-65162E/03

8. EXTERNAL DIMENSIONS AND

MAINTENANCE AREA

(b) A06B—6077-K143

NES

M
LY ST
o O 0 0 o
K - o
Resiag
g0a )
RofiLM — 8
Lead [
| 2 3
3
=R e o

L 4141 _!

Connection
diagram 0) ® ®
0
TBI::X Black TBIM
|
) o
+H
o
<t
i 3. ; +

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

¥ Connection
~1. diagram
@ @
L Taluk TBIM TBIlck TYtllu/{;un
Ho5
0
o000 O g o X
Kt N
Resin
000 0 & J
Lead N 10
+ ) b5t
P2 3 3+ _ bt
4 <
Lt o
Case _.I_Ij_,J_
} 41t} _‘
(2) For line—to—ground installation: RAV-801BXZ-4
Specification Rated voltage Clamp voltage Surge withstand current Surge withstand voltage

RAN-152BYZ-2A AC460V

1470V + 10% (V1.0)

2500A (8/20S)

20KV (1.2/50S)

Specification Rated voltage Clamp voltage Surge withstand current Surge withstand voltage
line—to—line:
500VAC,
RAN-801BXZ-4 | . . AC800V +20% (Ua) 2500A (8/20uS) 2.32kV (1.2/50uS)
line—to—ground:
290VAC
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA B-65162E/03

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\_— -t —-— — —o-
)
o} ©
8 ! | Q
14 o
Y
- RE |

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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8. EXTERNAL DIMENSIONS AND
B-65162E/03 MAINTENANCE AREA

(b) 90—mm-wide amplifier (when no forced air cooling is required)

With no external fin With external fin (when two units are installed side by side)
76 -
T U ]
N}
3
a0
M | M
M
|
i S G 9
/f -— — b— 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 hole in the power magnetics cabinet by using
fittings such as angles to maintain satisfactory contact with the amplifier.
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA B-65162E/03

(¢) 90—-mm-wide amplifier (when fan adaptor AO6B—-6078-K001 is installed in PSM-11, SPM-11, and
SPM-11HV; two units are installed side—by—side)

<9

;
Py
-+
7
T

321

M5

NOTE

1 The above panel cut—out drawing is used when a fan adaptor for forced air cooling is used.
When a fan motor for forced air cooling is provided by the user, the same panel cut—out drawing
as (b) is used.

2 Attach a packing (acrylonitrile—butadiene rubber, NBR [soft type]) for protection against oil and
dust.

3 Reinforce the right and left sides of the panel cut hole in the power magnetics cabinet by using
fittings such as angles to maintain satisfactory contact with the ampilifier.
(When the fan adaptor is used, the depth of the angle must be 18 mm or less to prevent
interference with the outer shape of the adaptor.)
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8. EXTERNAL DIMENSIONS AND

B-65162E/03 MAINTENANCE AREA
bd
]
g
0
- Panel cut plane
e
___________ .
L JLJ:
o o
Angle for reinforcement
o o]
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA B-65162E/03

Installing a fan adaptor
A06B-6078—-K001 (For PSM-11, SPM-11, and SPM-11HV)

Insert the fan adaptor in
the amplifier mounting
hole.

Turn the fan adaptor
through 90°, and retain
the adaptor on the panel
cut plane of the cabinet
by using M5 screws.
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8. EXTERNAL DIMENSIONS AND
B-65162E/03 MAINTENANCE AREA

-— Panel cut plane

@ Sr\ieet metal
V=Y e—

od I =

1

Remove the sheet metal from the
amplifier as shown in the figure on
the left, and install the amplifier in

the cabinet.

>[I
RO
> > >KIKIK

¢ |

3

The fan adaptor and amplifier
are internally connected.

j

\

<

Y it —\

|

>

>

SR
R

>

Completed

<<

><

< > KKK

|
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA B-65162E/03

(d) 90—mm-wide amplifier (when fan adaptor AO6B—-6078-K002 is installed in SVM1-130 and SPMC-11; two
units are installed side—by—side)

100
M5
76, S
r—";_—_ﬂ_r—_:/ —"
| ] Iji
| N |
| N |
l N |
| N |
| N |
| | !
| N o
I I
| oa |l |
| =TT |
| N |
| K |
| N !
| ne ]
| N l‘d
! |
rs ars $
| I o
I |
: ety
o . ey =1
-85 o\ T4-ms4

NOTE

1 The above panel cut—out drawing is used when a fan adaptor for forced air cooling is used.
When forced air cooling is to be performed without using FANUC's fan adaptor, the same panel
cut—out drawing as (b) is used.

2 When two fan adaptors (A0O6B—60780K002) are installed side—by—side (for example, when
SPMC-11 and SVM1-130 are used), separate the modules by at least 100 mm. A short bar
(F) can be used when the modules are separated from each other by 100 mm.

3 Attach a packing (acrylonitrile—butadiene rubber, NBR [soft type]) for protection against oil and
dust.

4 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 with the amplifier.
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8. EXTERNAL DIMENSIONS AND
B-65162E/03 MAINTENANCE AREA

Installing a fan adaptor
A06B-6078—-K002 (For SVM1-130 and SPMC-11)

Viviva
AVAVAN
WVi\Vi\Y,
AAA
NN
AAA
NIX
TAVAN
NN
A

p — g

Screw 4 x M4
/ T L/

e-—»%
]
t
A
.

||| Install the fan adaptor on the panel
cut plane by using M4 screws.

iy LN H

\ Receptacle: series 6.3mm (0.250 in)

Wire cross—sectional area: 1.25mm?2

Wire cross—sectional area: 1 25mm2/ Receptacle: series 6.3mm (0.250 in)

1p AC200V INPUT
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA B-65162E/03

(e) 150—-mm-wide amplifier (when two units are installed side—by—side)

- 130
]
N )
Q (@]
I ™M I o
M M
| 4 |36
o |
_
M5

NOTE

1 Attach a packing (acrylonitrile—butadiene rubber, NBR [soft type]) for protection against oil and
dust.

2 Reinforce the right and left sides of the panel cut—out in the power magnetics cabinet by using
fittings such as angles to maintain satisfactory contact with the ampilifier.
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8. EXTERNAL DIMENSIONS AND
B-65162E/03 MAINTENANCE AREA

() 300—mm-wide amplifier (when fan adaptor AO6B-6078—-K003 is installed in PSM—-45, SPM—45, PSM—-75HV,
and SPM-75HV)

286
120 120
! 6-M4 ' AR
= i -
=
o L _ < o
< O
i ' M Y
MM
H
B G 5-M6_
120 120 ] 2
286
NOTE
Attach a packing (acrylonitrile—butadiene rubber, NBR [soft type]) for protection against oil and
dust.

Reinforce the right and left sides of the panel cut hole in the power magnetics cabinet by using
fittings such as angles to maintain satisfactory contact with the amplifier.

When this fan adaptor is used, a duct is always required. For the duct structure, see the
example given on the next page.
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA

B—65162E/03

Example of a duct structure when FANUC'’s fan adaptor (A06B—6078-K003) is used

To allow ventilation, install a duct shown below between the fan adaptor and heatsink. Weld the duct to the
cabinet.

272
O
N
Attaching plane
o 2 © \\\\
4 LO | (;1 '

/R — |
pe ~ °’ 1 ©
ilo Mo li 10 |
- ‘%d
[+] o o
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8. EXTERNAL DIMENSIONS AND

B-65162E/03 MAINTENANCE AREA

Installing fan adaptor AO6B—6078-K003 (PSM-45, SPM—45, PSM-75HV, and SPM—75HV)

Screw 6—-M4 x 10 Panel cut plane _
AC200V IN
Applicable wire: 1.25mm? 3 - i} |
Applicable crimp terminal: 1.25-4. e
\\‘ -
i
—M«H‘~ - &\ i
i )
® s '
=]
4 ®
—
®
® @
J
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA B-65162E/03

(g) Regenerative discharge unit (AO6B—6089-H510)

%’”V
| S
T
o €N
B B
Yy
‘ 79 g
: Do
ol 6l
NOTE
Attach a packing (acrylonitrile—butadiene rubber, NBR [soft type]) for protection against oil and
dust.
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8. EXTERNAL DIMENSIONS AND
B-65162E/03 MAINTENANCE AREA

(h) Regenerative discharge unit (AO6B—6089—-H500)

360
338

Ll

NOTE

Attach a packing (acrylonitrile—butadiene rubber, NBR [soft type]) for protection against oil and
dust.

— 187 —



8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA B-65162E/03

() Regenerative discharge unit (AO6B—6089—-H711 to H713)

ﬁ—L o 4_7
T
- pett—1
|
g 2 Panel cut
mi o
NN
|
vl
Y 1
J_T o / T'_’.
68.0 | — /
136.0 Packing (accessory)

Panel cut

NOTE

Attach a packing (acrylonitrile—butadiene rubber, NBR [soft type]) for protection against oil and
dust.
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8. EXTERNAL DIMENSIONS AND
B-65162E/03 MAINTENANCE AREA

() Dynamic brake module (A0O6B—-6079-H410)

A0
lﬁ}"éy

360
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8. EXTERNAL DIMENSIONS AND
MAINTENANCE AREA

B—65162E/03

(k) AC reactor unit (AO6B—6098—H001)

~No
'E?L_,,»
P
Fan _ Far. o
Ly J i
)
| S
Fan _ r_')__. 1
L \
= - 80 =
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8. EXTERNAL DIMENSIONS AND

B-65162E/03 MAINTENANCE AREA
8.3 The amplifiers contain a fan motor to maintain an internal airflow. To
ensure that air can flow, the space indicated by shading in the figure below
MAINTENANCE s required:
AREAS
AIR FLOW AIR FLOW AIR FLOW ) AIR FLOW
1t

7 I// ,_%

Wal
[ measo]

300 mar . _(80) 172 (NOte) 130 ma

(o7

\\\\\
. SO \\\\\\-

332

Amplifier 9| Radiator

380
°

Mounting
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9 CONNECTION
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B-65162E/03 9.CONNECTION

9.1 The following connection diagram is an example of combining a PSC,
COMPLETE SPM, 2—-axis SVM, and a 1-axis SVM. For detailed descriptions about
CONNECTION how to connect these units, see their respective connection diagrams.
DIAGRAM
See 9.2.1. See 9.2.2. See 9.2.3.
B - B ( I
POWER SUPPLY SPINDLE AMPLIFIER SERVO AMPLIFIER  SERVO AMPLIFIER
MODULE MODULE MODULE MODULE

L[O e £ ™
L-10  onmme————— —*

SR £ ~+1]
ik, tH

]
=

Terminating|
connector
UL VL WL &
L L2 L3 U vV W @ UM VM WM & UVW &

g’]nggo/ 230V L

_ Servo — Servo b
Circuit Magnetic AC Regenerative dis- Spindle :] motor motor
breaker 1| contactor line filter charge unit motor

(required when a

PSMR is used) Fan motor
Servo
-
N motor
Circuit breaker 2 . .
Lightning surge protector
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9. CONNECTION B-65162E/03

9.2
CABLE CONNECTION
DETAILS

9.2.1
Power Supply Module
Connection Diagram

Power supply module (PSM)

POWER SUPPLY
MODULE

SPM, SVM
Emergency stop contact

SPM, SVM

SPM, SVM

SPM, SYM

Circuit breake
2 D

s O—+4
Main power sup- J
TO

ply
G
Circuit MCC  AC reactor
breaker
1

Cabinet Kl SPINDLE
FAN MOTOR
EE] Lightning surge protector

Input
32,200/230V

R O—

killer

Cooling
fan

K For the PSM—45 only

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 blow.

4 See Section 5.2.3 for the type of the cable to be used for making a connection to a frame
ground.

5 Using a fan adapter in the SPM-11 requires cable K4 (across the CX1B and CX1A).
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B-65162E/03

9.CONNECTION

Power supply module (PSMR)

Emergency stop contact

Input
32 ,200/230V

K2

POWER SUPPLY
MODULE
TBLI
CX4
2 Eg]éGHT) L-O
K7 Eiww
)
LCXIA
K3 200R
( Control 2008 CX2B
power fan) (RIGHT) ]

supply

Coil

R O—
Main pow—s O
er supply T 0O <
PE —
Circuit
breaker
= 1
Cabinet Circuit

]

MCC

breaker 2 Lightning

» Spark killer

AC reactor

surge protector

Kl

Thermaostat Fan i

Regenerative
discharge unit

=

g

SPM, SVM

SPM, SVM

SPM, SVM

SPINDLE
FAN MOTOR

NOTE
1 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 blow.
See Section 5.2.3 for the type of the cable to be used for making a connection to a frame

2

ground.

If the PSMR is combined with the SPM-11 (with the fan adapter), the way cables K3 and K4
are connected will vary from that shown in this diagram. See the diagram on the next page.
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Power supply module (PSMR)
Connected to the SPM-11 (with fan adapter)

POWER SUPPLY SPINDLE AMPLIFIER
MODULE MODULE (SPM-11 with fan unit)
B
L+
Emergency stop contact 5 Cé‘é}{r) L= SPM, SVM
f—iﬁsp
K7 3\ +24V

SPM, SVM

Control power supply

SPM, SVM

To load meter/
ESP speedometer
JXI1B

FLANGE

CX3
K6 (LEFT)

To CNC unit

LI L2 L3IREIREZTHI THR built—in
sensor
Input
3@ ,200/230V
R O
S O N
T 0 w
PE r— L
Circuit MCC  AC line filter Regenerative
breaker 1 discharge unit
Cabin; Circuit
breaker 2
\—D Lightning surge protector J )
NOTE

1 Connect cable K3 to the CX1A (LEFT) of the SPM. See 9.2.1-(3).

2 Connect cable K4 across the CX1B (RIGHT) of the SPM and the CX1A of the PSMR. See
9.2.1-(4).

3 Always install the circuit breakers, magnetic contactor, and AC line filter.

4 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.

5 See Section 5.2.3 for the type of the cable to be used for making a connection to a frame
ground.
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Power supply module (PSM-HV)

POWER SUPPLY CAPACITOR
MODULE MODULE
B 1. T8 KD
L SPM-HV , SYM-HV
Cx4 L- >
Emergency stop contact 5 | (RIGHT) L~
— = &t
il 3 +24V 200R
Cooling CXIA 2008 SPM, SVM
Kl | 1 (LEFT)
— R sy
Control - 2
power supplg O L] K3 2008 +24V
1@,200/230V 3
@ ov SPM, SWM
Lightning surge protector = Esp
= CX3
(LEFT)
JXIB SPM, SWM
FLANGé
B2 FLANGE
Ll L2 L3 %
_Spark killer I
glap 400/460V =
R O—— CO|I Ki
Main s O 3 1
power L
supply TO
¢ Circuit MCC  ACreactor
breaker
ine Kl SPINDLE
cabmet FAN MOTOR
gr'g;uk';r 3 Lightning surge protector

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.
fuses inside the unit may blow.

4 See Section 5.2.3 for the type of the cable to be used for making a connection to a frame
ground.

5 Using a fan adapter in the SPM-11 requires cable K4 (across the CX1B and CX1A).

6 Provide a means of detecting whether circuit breaker 3 has tripped.

If it is connected to the CX1B,
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Power supply module (PSMV-HV)

3@,200/230V Kil SPINDLE
f PSMV- 1 [HV FAN MOTOR
CX4
Emergency stop contact (RIGHT) TBI KD
=g ESP L+
300VDC SPM, SVM
M K7 v2av L
CXIA CXIB
(LEFT) (RIGHT) |
32 ,200/230V {2008 2008
: [ K3
Control power supply O — < T2 200/330V 2008 200S 2 K4 SPM, SVM
Circuit breaker 2 3
0D CX2B
(RIGHT) !
Lightning surge protector [ CX3 +24V ) K5
= K6 (LEFT) ov SPM, SVM
~
4 ESP Q>
K8
cX10 JX 1B SPM, SVM
400R
400S JY | For test by FANUC
Flange
4007
B2
K57 LI L2 L3 L
?nf'/ Spark killer
Input
3@ ,400/460V
kn.) LIl 40PR LI2
R H Coil Kl
L2| 40pS L22
Main pow- s O R b
| L3I L32
ersupply | o <
G <)—j
MCC AC reactor unit
‘Cabing
Circuit breaker 3 . .
Lightning surge protector
NOTE

1 Always install the magnetic contactor and AC reactor unit.

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 blow.

4 See Section 5.2.3 for the type of the cable to be used for making a connection to a frame

ground.

5 The use of a fan adapter in the SPM-11 requires cable K4 (across the CX1B and CX1A).

6 Provide a means of detecting whether circuit breaker 3 has tripped.
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Connection diagram for using two power supply modules

POWER SUPPLY
MODULE 2

Emergency stop contact

K7
|
|
|
[
[
|
|
|
|
l
|
|
!
|
l
|

SPM, SVM

CX1A

( LICEFT)
Q200R  Cx2B
(RTGHT

o SPM, SVM

AC200/230V K3
Control power supply
| IsPINDLE

SPM, SVM

SPM, SVM

L ACreactor POWER SUPPLY
Circuit breaker ~ MCC reactor MODULE |

Emergency ftop contact SPM. SVM
& ’
K7
| & SPM, SVM
AC200/230V K3
[ Control power supply SPM. SVM
Circuit breaker SPM, SVM
3
%]
AC200/230V —
RO
Main power supply So
TO
G 01 Circuit breaker MCC AC reactor
< Kl | SPINDLE
Cabinet q] t] Lightni FAN MOTOR
ightning surge protector

Make the wires indicated by the solid line as short as possible.

NOTE

1 Circuit breakers 1 and 2, the magnetic contactors, and the AC reactors cannot be shared. They
must have the rating that matches each power supply module.

2 The lightning surge protector can be shared. Make the wires indicated by the solid line as short
as possible.
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(1) Detailed descriptions about the connection of cable K1 (power supply line)

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 9.2.1.

— Connection with the PSM and PSMR
(a) For a power supply voltage of 200 to 230 VAC

TB2 PSM
I I - PSMR
_ M | M o M o L1
Main power R ——— — — \ (L1)
supply | Circuit | | | | AC | L2
AC200V S —— mcc 1 (L2)
AC220V |breaker 1, | || reactor |
L3
AC230V T— | (I [ | (L3)
50/60Hz L L L
G AL
(b) For a power supply voltage that falls outside the range of 200 to
230 VAC
TB2 PSM
S I - PSMR
. M T M o M 1oL
Malnlpower R — — [ [ ——{(LD)
Zlggs}(/)v Power | | | | L2
s — tans ——Creut oo~ — AC L 1@12)
AC415V former | breaker 1| \ \ | reactor |
ACA60V 1 _ ] L L I PP
50/60Hz 1 L L
G AL
Table.9.2.1 (a) Cable K1 Specifications
Applicable cable
Model Heavy—duty power _ Terminal screw
cable (Note 1) Heat-resistant cable (Note 2)
PSMR-3 3.5 mmZ or larger 3.5 mmZ or larger
M4 (Note 3)
PSMR-5.5 5.5 mmZ or larger 5.5 mmZ or larger
PSM-5.5 5.5 mm2 or larger 5.5 mm? or larger M4
PSM-11 —_— 8 mm?2 or larger M4 (Note 3)
PSM-15 14 mm2 or larger 14 mm2 or larger M6
PSM-26 — 22 mmZ or larger M6
PSM-30 — 22 mmZ or larger M6
R, S, and T phase lines 38mm?2 or larger
PSM-37 — M6 (Note 3)
Ground line 22mm?2 or larger
R, S, and T phase lines 50mm2 or larger M10
PSM-45 —_—
Ground line 22mm?2 or larger M6 (Note 3)
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NOTE

8-4S for the PSM-11
38-6S for the PSM-37

1 Four—conductor polyvinyl heavy—duty power cable (JIS C3312)
2 Fire—retardant polyflex wire (maximum conductor temperature 105°C) or equivalent to LMFC

manufactured by The Furukawa Electric Co., Ltd.
3 Applicable crimp terminals: 5.5-4S for the PSMR-3 and -5.5

— Connection with the PSM-HV

TB2
_ " "7 T L1 PSM-HV
Main power R —— — — \ (L1)
supply Circuit | | AC | L2
AC400V s e mcc | (L2)
AC460V ‘ breaker 1 ‘ ‘ | reactor |
L3
T L L | (L3)
50/60Hz L L L
C—
Table.9.2.1 (b) Cable K1 Specifications
Applicable cable
Model Terminal sserw
Heat-resistant cable (Note 1)
PSM-18HV R, S, and T phase lines and grounding line 8mm? or larger M6
PSM-30HV R, S, and T phase lines and grounding line 14mm?2 or larger M6
PSM-45HV R, S, and T phase lines and grounding line 22mm? or larger M6
R, S, and T phase lines 38mm?Z or larger M10
PSM-75HV
Ground line 22mm? or larger M6
NOTE
1 Four—conductor polyvinyl heavy—duty power cable (JIS C3312)
2 Fire—retardant polyflex wire (maximum conductor temperature 105°C) or equivalent to LMFC
manufactured by The Furukawa Electric Co., Ltd.
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— Connection with the PSMV-HV

TB2 PSMV-
- — HV
_ M \ M 1 L1
Main power R —— ‘ \ \ (L1)
supply \ \ | AC | L2
AC400V s—— mcc | | reactor | (L2)
AC460V \ \ | unit | L3
T— ; | | (L3)
50/60Hz L L
G —_—
Table.9.2.1 (c) Cable K1 Specifications
Applicable cable
Model Terminal sserw
Heavy—duty power cable (Note 1) Heat-resistant cable (Note 2)
PSMV-11HV 14 mm? or larger 8 mm?2 or larger M6
NOTE
1 Four—conductor polyvinyl heavy—duty power cable (JIS C3312)
2 Fire-retardant polyflex wire (maximum conductor temperature 105°C) or equivalent to LMFC
manufactured by The Furukawa Electric Co., Ltd.

(2) Detailed description of the connection 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 "FANUC Short Bar Specifications.”

PSM TB1 TB1 SVM
PSMR p SPM
L+ L+
L— N L—

Terminal screw M6 Terminal screw M6
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— Specifications of short bars for connecting modules placed close to each other

(1) Specifications of short bars for connecting other than 300—mm-wide

modules
= L »l
<-10-J 110-%
| |
\ \ .
T T Mqterlal: Copper
14 g _{_ —— Thickness: t
# N
\
1l \ ?
22— MAXLS |le—22 —»
Insulating coating
Table.9.2.1 (d) Short Bar K2 Specifications
Module location Cross—sec-
Short ket laasgh ! o Short hri thilassst « | tion AR
Module on the left Module on the right (Note)
Unit of 150mm wide Unit of 150mm wide 124mm 1.5mm 21mm?2
Unit of 150mm wide Unit of 90mm wide 85mm 1.5mm 21mm?2
Unit of 150mm wide Unit of 60mm wide 81mm 1.0mm 14mm?2
Unit of 90mm wide Unit of 150mm wide 129mm 1.5mm 21mm?2
Unit of 90mm wide Unit of 90mm wide 90mm 1.0mm 14mm?2
Unit of 90mm wide Unit of 60mm wide 85mm 1.0mm 14mm?
Unit of 60mm wide Unit of 150mm wide 103mm 1.0mm 14mm?2
Unit of 60mm wide Unit of 90mm wide 64mm 1.0mm 14mm?2
Unit of 60mm wide Unit of 60mm wide 60mm 1.0mm 14mm?

NOTE

Modules need not necessarily be connected with a short bar (copper plate). 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.
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(2) Specifications of short bars for connecting 300—mm-wide modules

The following table lists the specifications of short bar K2, used for
connecting a 300-mm-wide module to another 300—mm-wide
module or a 150—, 90—, or 60—mm-wide module

Table.9.2.1 (e) Short Bar K2 Specifications

Applicable terminal-to—terminal distance

Module on the left

Module on the right

Outline drawing

(Note)
143 to 151mm 300mm wide PSM 300mm wide SPM Figure 9.2.1 (a)
184.5mm 300mm wide PSM 150mm wide Figure 9.2.1 (b)

141.5 t0 145.5mm

300mm wide PSM

90 or 60mm wide

Figure 9.2.1 (c)

307.5mm

300mm wide SPM

150mm wide

Figure 9.2.1 (d)

264.5 t0268.5mm

300mm wide SPM

90 or 60mm wide

Figure 9.2.1 (e)

122.5mm

150mm wide PSM

300mm wide SPM

Figure 9.2.1 ()

NOTE
Place a 300—mm-wide module 20 mm apart from a 150—, 90—, or 60—mm-wide module.

— Cautions on connecting a 150—-mm-wide module

NOTE

The terminal board (TB1) on the 150—-mm-wide module has four terminal screws. Tighten all
these screws securely.

It is not allowed to make con-
nections without using screws
as shown below. Design a short
bar so that four screws can be

tightened.
NIl 17

Tighten all terminal screws se-
curely, even if neither a short
bar nor cable is connected.

Tighten the four terminal
screws securely.

(@]l & ]

PRIIIANN
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Mounting pitch 304
Terminal—to—terminal pitch 147

~<:h -;IIU | N M |
(eieaae)

300mm wide PSM 300mm wide SPM

170
146 ,

24
I

Short bar 1

| 70
|46 -
1O

=~ S 7/

G
N

113 |

{2

Short bar 2
Material: C1100 2t

Fig.9.2.1 (a) Short Bar Outline Drawing (for Use Between a 300—mm-Wide PSM and SPM)
Ordering information: A06B-6078—-K823

NOTE
If the user prepares a short bar:
— Plate the short bar to protect it against corrosion.
— Insulate the short bar portions indicated by hatching.
— Keep the thickness of the insulation within 1 mm.
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Mounting pitch 245

Terminal—to—terminal pitch 184.5

o [[®]

[~

300—mm-wide PSM

150-mm-wide module

9. f . __&__I%S Is.aI 5
L - ///# 4 q}_T’:L __
- 3 |

o b 7%x13
oblong hole
Short bar 1

9.5, T:gg 82 54.5 ls.sT .5
) J AR |
dbﬂ{;ﬁ 'C;ﬂu I 7x13 |
9 | " | oblong hole

7///{//// g

Short bar 2
Material: C1100 2t

Fig.9.2.1 (b) Short Bar Outline Drawing (for Use Between a 300—-mm-Wide PSM and 150—-mm-Wide
Module) Ordering information: A06B—6078-K826

NOTE

If the user prepares a short bar:
— Plate the short bar to protect it against corrosion.
— Insulate the short bar portions indicated by hatching.
— Keep the thickness of the insulation within 1 mm.
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Mounting pitch 215 (90 mm wide)

200 (60 mm wide)
Terminalgto— 145.5 (90 mm wide)
terminal pitch  141.5 (60 mm wide)

141 |

el
Short bar

Short bar

=

100

T T~

300—-mm-wide PSM 90- or 60—mm-wide
module

. . A
18.6 | (4
s| N
. N
N N

e 3 \go |
0 |

i 1

B I

)

10

Short bar 1
13.6 14.5
9 J5.5% 82 15 + .5
I
J V4 N
o
+r—— / %;MJL' 7x17
«»—~~GR v oblong hold

o

[ [ -+

Short bar 2
Material: C1100 2t

Fig.9.2.1 (c) Short Bar Outline Drawing (for Use Between a 300—-mm-Wide PSM and 90- or
60—-mm-Wide Module) Ordering information: A06B-6078-K827

NOTE
If the user prepares a short bar:
— Plate the short bar to protect it against corrosion.
— Insulate the short bar portions indicated by hatching.
— Keep the thickness of the insulation within 1 mm.
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Mounting pitch 245
Terminal-to—terminal pitch 307.5

5 o | [I® @l o)

300—-mm-wide SPM 150-mm-wide module

4.5

9.5, 0 197.5 56.5 l6.5T “_10.5 g {

o .l ) A A = |
*’__'GF ; i i‘ o 7x%x13 J
e~ o
TR .‘6/ J j{ ':g'i 7x13 |
B, j

Material: C1100 2t

Fig.9.2.1 (d) Short Bar Outline Drawing (for Use Between 300—mm-Wide SPM and 150—-mm-Wide
Module) Ordering information: A06B-6078-K828

NOTE
If the user prepares a short bar:
— Plate the short bar to protect it against corrosion.
— Insulate the short bar portions indicated by hatching.
— Keep the thickness of the insulation within 1 mm.
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Mounting pitch 215 (90 mm wide)

200 (60 mm wide)
Terminal-to— 268.5 (90 mm wide)

terminal pitch 264.5 (60 mm wide)

Short bar 1

Short bar 2
=

300—-mm-wide SPM

/‘\/

| Eaja]

90- or 60—mm-wide

module
9.5, T 30 - 197.8 =5 17.5 /{#5—2‘5
- ~
o prn ] AR A _ E{
AHHGF ; - g i g;)(l(}rzghole _ﬂ
W 7/, 8
Short bar 1 {
’/M 14.
9.5, ]L 30 190.8 15.8 T il2.5
9 9 D{ ,_EF‘ C;}F% _
.._._._G’\<; l’; _- Zl;it)l:g hole :

Wil

Short bar 2

3220,

Material: C1100 2t

Fig.9.2.1 (e) Short Bar Outline Drawing (for Use Between 300—mm-Wide SPM and 90— or 60—mm
Wide Module) Ordering information: A06B—-6078-K829

NOTE
If the user prepares a short bar:

— Plate the short bar to protect it against corrosion.
— Insulate the short bar portions indicated by hatching.
— Keep the thickness of the insulation within 1 mm.
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Mounting pitch 245

Material: C1100 2t

Terminal—to—termjnal pitch 122.5
[ o o o
[ memm]
®
LG
| o H & (k]
@ R A |
300—mm-wide SPM
16.5 16.5
10.5 56.5 __30.5 9.5 &
N 22 2l
A Y 77
4 L4
; : & %!
7x13 /
oblong hole b
o #’/
/A
5 &
|
Short bar 1
16.5 15.5
10.5 56 .5 31.5 9.5
N
7 el
Wl 2 A ol
™~ o " -3
7x1 L p |2
blong hol LLL
oblong hole
9 1420 J &
- 30
O
M
Short bar 2

Fig.9.2.1 (f) Short Bar Outline Drawing (for Use Between 150—mm-Wide PSM and 300—mm-Wide

SPM) Ordering information: A06B-6078-K830

NOTE
If the user prepares a short bar:

— Plate the short bar to protect it against corrosion.
— Insulate the short bar portions indicated by hatching.
— Keep the thickness of the insulation within 1 mm.
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— Location of terminal board TB1 on each module

Figures 9.2.1 (g) and (h) 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.

60 90

)

66

- 150 _
- 62 26 . 62 _
b e EXNFN
< [ FANUG |
© e
o |
+ O d
¥
%falad

Fig.9.2.1 (g) Location of Terminal Board TB1 on the 60—, 90—, and 150—-mm-Wide Modules
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300
163.5 34 102.5 1847 N
-
QO I
o 9 [lo a [ ] ® ®
o o g:ﬂ @
@ [3ajal] ]I
4%_
300—mm-wide PSM Common to 300—-mm-wide PSM and SPM
300
0.9 34 225.5
o o o
3 [ veeam]
o @ ®
o
PEE 5
300-mm-wide SPM
Fig.9.2.1 (h) Location of Terminal Board TB1 on the 300—mm-Wide Module
NOTE

1 If a short bar is installed on a terminal indicated by hatching, it is fastened together with a 2t
short bar connected to the inside of the module, so the total height is 186.7 mm.

2 Terminal board TB1 on any of the 60—, 90—, or 150—mm modules is 156.6 mm high.
4. 300-mm-wide SPM
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— FANUC Short Bar Specifications

(1) Specifications of short bars for connecting other than 300mm wide
modules

The short bars listed in Tables 9.2.1 (f) and (i) can be used to install
modules placed 2 mm apart from each another.

Table.9.2.1 (f) Short Bar Specifications

Symbol Ordering information Dimension of part a | Dimension of part b Usable range Thickness
(A) A06B-6078-K800 124mm 144mm 120 to 128mm
(B) A06B-6078-K801 90mm 110mm 86 to 94mm
© A06B-6078-K802 131mm 151mm 127 to 135mm
1.5mm
(D) A06B-6078-K803 64mm 84mm 60 to 68mm
(E) A06B-6078-K804 85mm 105mm 81 to 89mm
(F) A06B-6078-K805 102mm 122mm 98 to 106mm
NOTE

Short bars are ordered in pairs.

(A) (B (B) (B) (D)(D) (C) (E) (F)

126 87 92 8. 65.9_ 131 3. 04.
Y mem Y . T ———— .7 i
o K WA 1[]1 T [T || —— .
'Y W o) o EEm_ﬂr_gaﬁo
=
0
(1 =
40
 —
—_;"’l:\:m:cm:

Module width
150mm
90mm
60mm

14
8
1

1] @.%

Insulating tube
(heat—shrinkable tube)
INSULATOR

22

MAX IS

Fig.9.2.1 (i) Short Bar Outline Drawing
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(2) Specifications of short bars for connecting 300—mm-wide modules

The short bars listed in Table 9.2.1 (g) and shown in Figures 9.2.1 (a)
to (f) can be used to connect modules placed 20 mm (or 2 mm between
a 300—-mm-wide PSM and 300—mm SPM) apart from each other.

Table.9.2.1 (g) Short Bar Specifications

Symbol Ordering information Module on the left Module on the right Outline drawing
(G) A06B-6078-K823 300mm wide PSM 300mm wide SPM Figure 9.2.1 (a)
(H) A06B—6078—-K826 300mm wide PSM 150mm wide Figure 9.2.1 (b)
) A06B—6078-K827 300mm wide PSM 90 or 60 mm wide Figure 9.2.1 (c)
J) A06B—6078-K828 300mm wide SPM 150mm wide Figure 9.2.1 (d)
(K) A06B—6078-K829 300mm wide SPM 90 or 60 mm wide Figure 9.2.1 (e)
(L) A06B—6078-K830 150mm wide PSM 300mm wide SPM Figure 9.2.1 ()
NOTE

Short bars are ordered in pairs.

(3) Detailed description of the connection of cable K3

Cable K3 is used to supply control power to the power supply module.
Note that if the PSMR is combined with the SPM-11 (with a fan adapter),
the connection will differ from that explained below.

CX1A PSM
@ PSMR

®)

200S
Control power S @

200V, single—phase
R 200R )

350/X

Cable specification: Two—conductor polyvinyl heavy—duty power cable
(JIS C3312), conductor size of 1.25 mm?2 (50/0.18),
PVC sheath 9.6 mm in diameter
Connector specification: AMP connector with receptacle housing
1-178128-3 and receptacle contact 1-175218-2

NOTE
Always connect cable K3 to the CX1A. Ifitis connected to the CX1B, fuses inside the unit may
blow.
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— Cable K3 for combining the PSMR and the SPM-11 (with a fan adapter)

CX1A SPM
=11
(3)
200S
Control power S )
200 VAC, 200R
50/60 Hz single—phase R (1)
350/X

Cable specification: Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
conductor size of 1.25 mm?2 (50/0.18), PVC sheath 9.6 mm in diameter
Connector specification: AMP connector with receptacle housing 1-178128-3 and
receptacle contact 1-175218-2

NOTE
If the PSMR is combined with the SPM-11 (with a fan adapter), the position at which cable K3 is
connected differs from other combinations. See the connection diagram under "Power supply
module (PSMR); connected with the SPM-11 (with a fan adapter)” in Section 9.2.1 for details.

(4) Detailed description of the connection of cable K4

Cable K4 is used to supply power to the cooling fan of a module. Use this
cable to connect the power supply module to a spindle amplifier module
or servo amplifier module having a built—in cooling fan (see below).

Modules to be connected using cable K4
SPM-11 (required only when TYPE 3 or a fan adapter is used)
SPM-15 to SPM-30
SPM-11HYV (required only when a fan adapter is used)
SPM-15HV to SPM-45HV
SVM1-240 and SVM1-360

PSM CX1B CX1A SPM
®3) (3)
200S
2 )
200R
1) )
350/X 350/X

Cable specification: Two—conductor polyvinyl heavy—duty power cable
(JIS C3312), conductor size of 1.25 mm2 (50/0.18),
PVC sheath 9.6 mm in diameter
Connector specification: AMP connector with receptacle housing 1-178128-3 and
receptacle contact 1-175218-2
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— Combination of the PSMR and the SPM-11 (with a fan adapter)

PSM-11

350/X

CX1B @ CX1A PSMR

©) (©)
200S
) @)
200R
@) @

— 350/

Cable specification: Two—conductor polyvinyl heavy—duty power cable

Connector specification: AMP connector with receptacle housing 1-178128-3 and

(JIS €3312), conductor size of 1.25 mm2 (50/0.18),
PVC sheath 9.6 mm in diameter

receptacle contact 1-175218-2

NOTE

9.2.1 for details.

If the PSMR is combined with the SPM-11 (with a fan adapter), the position at which to connect
cable K4 differs from the connection for other combinations. See the connection diagram under
"Power supply module (PSMR); connected with the SPM-11 (with a fan adapter)” in Section

(5) Detailed description of the connection of cable K5

Cable K5 is used to connect 24 VDC control power to each module.

PSM

250/X

CX2B CX2A SVM
ESp SPM
3) (3) SPMC
ov
@) @)
24V
) i )
250/X

Cable specification: Three—conductor polyvinyl heavy—duty power cable (JIS C3312),

Connector specification: AMP connector with receptacle housing 1-178288-3 and

conductor size of 1.25 mm?2 (50/0.18),
PVC sheath 10.5 mm in diameter

receptacle contact 1-175218-2
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(6) Detailed description of the connection of cable K6

Cable K6 is used to control the magnetic contactor if it is installed outside

the unit.

MCC CX3 PSM

| .‘ MCCOFF3 3) _t
Caoll Spark killer @) ( lntetrnatl
contac

MCCOFF4

0 o -

350/Y
External power supply

(must match the coil voltage of the user’s equipment)

Cable specification: Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
conductor size of 1.25 mm? (50/0.18), PVC sheath 9.6 mm in diameter
Connector specification: AMP connector with receptacle housing 2—178128-3 and
receptacle contact 1-175218-2

Internal—contact specification:

Svmbol Resistive load Inductive load
y (cos ¢=1) (cos ¢=0.4, L/R=7msec)
Rated load 250VAC, 5A / 30VDC, 5A | 250VAC, 2A / 30VDC, 2A
Maximum contact
rating 5A 5A
NOTE

Always install a spark killer (CR) that matches the magnetic
contactor to protect the internal contacts. The following
table lists the recommended capacitances and resistances.

Coil voltage C R
24 VDC 0.22pF 22Q
100 VAC to 240 VAC 0.1pF 220Q
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(7) Detailed description of the connection of cable K7

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

module.
Emergency stop contact CcXa PSM
(A

‘ +24V

— ] 3
ESP

2

1

350/X

Cable specification: Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
conductor size of 1.25 mm?2 (50/0.18), PVC sheath 9.6 mm in diameter
Connector specification: AMP connector with receptacle housing 1-178128-3 and
receptacle contact 1-175218-2

(8) Detailed description of the connection of cable K8

Cable K8 is used to exchange interface signals between modules.
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PSM

JX1B
®)
(6)
@)
®)
©)

(10)

(11)
(12)
(13)
(14)
(15)
(16)
n
(18)
(19)

(20)

Example of usable connector
(HONDA)

Connector PCR-E20FA
Housing PCR-V20LA

Cable specification: 0.09 mm? twisted pair with common shielded

A66L-0001-0284#10P
See Appendix C for detalils.

Recommended cable (wire only):

rr———r |

IALM : : /\ : : )
oo / \ |

MCCOFFIf I I I ©

w T

— 5 ®)
*CRDY | |

— A ©

L g

AMLLL A

o L
| |

ALM2 : A : 0
| |

o :' / \ ': (14)
| B

ALMA LA a5
|| [

NV | /\ L ao
8 | I

ALM | : /\ : | (17)
| |

v | | / \ | | (18)
CALM l ! ! l

:: : : (19)
SS [

® &

SVM
SPM
SPMC

Example of usable connector

(HONDA)

Connector PCR-E20FA
Housing PCR-V20LA

Pin arrangement of connectors JX1B and JX1A
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(9) Detailed description of the connection of cable K11

Power for fan motor
200V, three—phase

200R

R Ro
200S

S So Fan motor
200T

T To

Cable specification: Use a three—conductor polyvinyl heavy—duty power cable (JIS C3312)
having a conductor size of 2 mm?2 or larger.
Fan motor terminal screw: M4

Power for cooling fan (for the PSM-45 and PSM-75HV only)
200V, three—phase

200R
R Ro

200S
S So Fan motor

Cable specification: Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
conductor size of 1.25 mm?2 (50/0.18), PVC sheath 9.6 mm in diameter
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(10) Detailed description of the connection of cables K41 (for regenerative discharge resistance),
K42 (for thermostat), and K43 (for fan motor)

(a) A0O6B—6089—-H510 and A06B—6089—-H500

PSMR Regenerative
discharge unit
TB2
K41 RE1 @)
(RE1) Resistance
(2) of 16Q
(RE2) RE2 1
Regenerative
discharge resistance
K42  TH1 S
(TH1)
(@) Thermostat
(TH2) TH2 \,_
b contact
Terminal screw M4 Terminal screw M4
Cable specification K41 : Two-conductor polyvinyl heavy—duty power cable,

conductor size of 2.0 mm?2 (37/0.26),
PVC sheath 10.5 mm in diameter
K42 : Two—conductor polyvinyl heavy—duty power cable,
conductor size of 0.75 mm?2 (30/0.18),
PVC sheath 8.8 mm in diameter
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(b) AO6B-6089-H711 to —-H713

PSMR

TB2

(RE1)

(RE2)

(TH1)

(TH2)

Terminal screw M4

Regenerative
discharge unit
T3

Control power

200V, single—phase

Cable specification

K41 RE1 (1)
(2)
RE2 ]
L
Regenerative
discharge resistance
K42 TH1 (3)
(4) Thermostat
TH2 \l—_
b—contact
K43 200R (5)
Fan motor
(6)
200S
Terminal screw M4
K41 : Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
conductor size of 2.0 mm?2 (37/0.26),
PVC sheath 10.5 mm in diameter
K42 : Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
conductor size of 0.75 mm?2 (30/0.18),
PVC sheath 8.8 mm in diameter
K43 :

Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
conductor size of 2.0 mm?2 (37/0.28),
PVC sheath 10.5 mm in diameter
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(11) Detailed description of the connection of cable K57
Cable K57 is used to feed a phase detection signal to the PSMV-HV.

PSMV
AC reactor unit (terminal screw: M4) CX10
400R (A1)
Phase detection signal ~ 400S (A2)
400T (A3)

350/YY

Cable specification: Three—conductor polyvinyl heavy—duty power cable (JIS C3312),
conductor size of 1.25 mm?2 (50/0.18),
PVC sheath 10.5 mm in diameter
Connector specification: AMP connector with receptacle housing 2—178129-6 and
receptacle contact 1-175218-2
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9.2.2
Servo Amplifier Module
Connection Diagram

Three different types of interfaces (TYPE A, TYPE B, and FSSB) are
available for servo amplifier modules. First determine which type of
interface is used in the CNC unit, then select a servo amplifier module that
matches the interface type.

Model/drawing number TYPE A TYPEB FSSB
SVM1, SVM2
A06B—6079-H1010 O O X
A06B—6079—H2010)
SVM3 o
A06B—6079—H3010) X X
SVM3 o "
A06B—6080—H3010 X
SVM1-HV, SVM2-HV
A06B—6085-HOO0 O O x
SVM1, SVM2, SVM3 o
A06B—6096—HOOC X X
SVM1-HV, SVM2-HV o
A06B—-6097—HOOO X X

O : Supported X : Not supported

NOTE
1 The A06B-6079—-H [I[][] (excluding the SVM3) and the
A06B—-6085-H [J[1[] have two interfaces (TYPE A and
TYPE B). Either can be selected, using interface switching
connector S1/S2 on the front of the servo amplifier modules.
TYPE Ainterface : S1
TYPE B interface : S2
2 The drawing number of the SVM3 (three—axes servo
amplifier module) varies according to the interface it
supports.
TYPE Ainterface  : A06B—6079-H3[1[]
TYPE B interface : A06B—6080-H3[][]
FSSB interface : A0O6B—6096—H3[[]
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For an explanation of how to connect each model, see the corresponding
description, below.

Model/drawing number TYPE A TYPE B FSSB

SVM1
(excluding the SVM1-240 and —360) (A) (B) —
A06B-6079-H100]

SVM1-240, SYM1-360
A0BB—6079—-H107, H108 A). (@) | (B). D)

SVM1-240 (two of which are used)
A0BB-6079-H107 A, E) | (B).(E)

SVM2
A06B-6079-H2010) (A) (B)

SVM3 (A)
A06B-6079-H300

SVM3
A06B—-6080-H300

SVM1-HV
A06B-6085-H1000) (A) (B)

SVM2-HV
A0BB—6085—H2010) (A) (B)

SVM1
(excluding the SVM1-240 and —360) o o ©
A06B-6096-H100

SVM1-240, SVM1-360
A06B-6096-H107, H108

SVM1-240 (two of which are used)
A06B-6096-H107

SVM2
A06B-6096-H200

SVM3
A06B—-6096—-H300

— — (D)

— — (E)

— — ©

— — ©

SVM1-HV
A06B-6097-H100

SVM2-HV
A06B-6097-H200

— — ©

— — ©

NOTE

Items (A) to (E) are described on the following pages.
(A) TYPE A interface (Example: SVM2)
(B) TYPE B interface (Example: SVM2)

(C) FSSB interface (Example: SVM2)
(D) FSSB interface (Example: SVM1-240 and —360)
(E) FSSB interface (Example: Two SVM1-240 units are used.)
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(A) TYPE A interface (Example: SVM2)

Cooling fan

For the
SVM1-130 only

Kil

3
AC200V

Circuit | J
breaker 2

SERVO AMPLIFIER
MADULE
K2 18! 78| K2
PSM, SPM, SVM . i PSM, SPM, SVM
CX2A  CXOB
) L (LEFT) (RIGHT)| |
K5 +24V +24V K5
PSM, SPM, SYM ov ov o2 PSM, SPM, SVM
3OEs ESPOS
PSM,SPM, SYM——2 T ux1a Jxi8[}1e oL K9 sem, s/
Ly K23 Terminating connector
JVIB i 53 CNC unit
JV2B i CNC unit
JSiB ]
JsaB (]
Ji ]
JF2
FLLANGE
fan

CNC unit

CNC unit
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(B) TYPE B interface (Example: SVM2)

SERVO AMPLIFIER
MODULE
K2 I?l T%l K2
PSM, SPM, SWM
L- L-
CX2A CX2B
| L (LEFT) (RIGHT) ]
o +24V +24V K5
PSM,SPM, SVM ov ov
3 3
ESP EPQ™ a0 K9
K8 JX1B
PSM, SPM, SVM - LIXTA - v
JV2B (D3
JSIB PEX
_ K28 i JS28
Battery unit, SVM L] CX5X =S
JF2

Kl

33
AC200V Circuit
breaker 2

E Cooling fan

For the
SVM1-130 only

K21l

K22M |

(M

PULSE CODER

SERVO
MOTOR

)

PSM, SPM, SYM

PSM, SPM, SVM

SPM, SVM /
Terminating connector

CNC unit
CNC unit

SVM
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(C) FSSB interface (Example: SVM2)

SERVO AMPLIFIER
MODULE
K2 K2
PSM, SPM, SVM PSM, SPM, SVM
K5
PSM, SPM, SVM Ko PSM,SPM, SWM
PSM, SPM, SVM K8 K8 or K SPM, SVM
erminating connector
™
T\
K28 K28
Battery unit, SVM CXBY €€ SWM
K27
CNC unit, SVM, and coPloB K27 )
pulse module COP | 0A 5 SWM,PULSE MODULE
F LANG@ISI -
K21
K2IL
Cooling fan K22M )
PULSE CODER
For the
SVM1-130 only
Kl
J
32
AC200V Circuit |
breaker 2
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(D) FSSB interface (Example: SVM1-240 and SVM1-360)

PSM, SPM, SVM

PSM, SPM, SVM

PSM, SPM, SVM

PSM, SPM, SWM

CNC unit, SVM, and
pulse module

Battery unit, SVM

K2

SERVO AMPLIFIER

MODULE

i

KS

K8

K27

K28

L

1

K21

TBI B
L+

K2

L- L-

PSM, SPM, SWM

PSM, SPM, SVM

PSM, SPM, SVM

SPM, SVM/
Terminating connector

SVM, PULSE MODULE

SVM
DOYNAMIC BRAKE
MODULE

24V

INTL

200R
200s

K22

PULSE CODER

NOTE

Each of the SVM1-240 and SVM1-360 requires one dynamic brake module.
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(E) FSSB interface (Example: Two SVM1-240 units are used.)

SERVO AMPLIFIER
MODULE (Ist)

PSM, SPM,SVM
PSM,SPM,
M. SVM r SERVO AMPLIFIER
MODULE (214d)
PSM,SPM, SVM
PSM, SPM, SVM

CNC unit, SVM, and
pulse module

Pulse coder

Servo 1

motor

SERVO AMPLIFIER <
MODULE (1st)

DYNAMIC BRAKE
MODULE

NOTE
Each SVM may require one PSM depending on the service condition of the motor.
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(1) Detailed description of the connection of cable K2
See 9.2.1 (2).

(2) Detailed description of the connection of cable K5
See 9.2.1 (5).

(3) Detailed description of the connection of cable K8
See 9.2.1 (8).

(4) Detailed description of the connection of cable K9

Cable K9 is a terminating connector. Its connection is shown below.

SVM
SPM
JX1B
(5) IALM
(6) OV
Shorted
Pin arrangement of terminating connector K9
10 20
09 19
08 18
07 17
06 Y 16
05 | IALM 15
04 14
03 13
02 12
01 11
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[Terminating connector K9]
Terminating connector K9 is shipped together with the PSM. K9 must
be inserted into the SVM/SPM at JX1B when the unit is installed.

SVM SVM
SPM SPM

PSM K8 K8

JX1B JX1A JX1B JX1A JX1B | K9 (—\

Terminating connector

NOTE

1 Alarm signals are sent from the PSM to SVM/SPM units connected in series using cable K8.
Terminating connector K9 must be attached to the K8 cable connector of the SVM/SPM at the
farthest end. If no terminating connector is attached, the magnetic contactor (MCC) outside
these units cannot be turned on, so that the motors can not be driven.

2 Terminating connector K9 is shipped together with the PSM; it does not have to be ordered
separately. When cabling the units, insert the terminating connector into connector JX1B of
the SVM/SPM at the farthest end.
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(5) Detailed description of the connection of cable K11

Power for fan motor
200V, three—phase

200R

R Ro
200S

S So Fan motor
200T

T To

Cable specification: Use a three—conductor polyvinyl heavy—duty power cable (JIS C3312)
having a conductor size of 2 mm?2 or larger.
Fan motor terminal screw: M4

Power for cooling fan (for the SVM-130 only)

200V, single—phase

R

200R

S

200S
So Fan motor

Cable specification: Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
conductor size of 1.25 mm?2 (50/0.18), PVC sheath 9.6 mm in diameter
Applicable receptacle terminal: 6.3 mm (0.250 in.) series

(6) Detailed description of the connection of cable K11

Note that the type of the cable K21 connector on the motor side varies with
the motor model.

The conductors of cable K21 must be thick enough to carry the rated
current of the corresponding motor. To make the connection waterproof,
select a connector diameter that matches the cable clamp. To make it
comply with the CE marking standard, observe the related cautions.
(Refer to the FANUC AC SERVO MOTOR Series Descriptions
B-65142E for details).

For an explanation of how to connect a model having a brake, refer also
to the FANUC AC SERVO MOTOR Series Descriptions B—65142E.
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(a) Models 01/3000, 02/2000, a2/3000, aM2/3000, and aM2.5/3000

SVM Motor
1 U
TB2(UL,UM,UN) D) )
2 IV
TB2(VL,VM,VN)
3 IW
TB2(WL,WM,WN)
4
G (Motor body)
TB2 (@)
Note
( ) G (Connector shell)
B2 (@ )
Screw M4 - Connector used at the cable end:

Refer to FANUC AC SERVO MOTOR
o Series Descriptions B-65142E.

Example cable: 0.75 mm?2
four—conductor heavy—duty power cable

NOTE
To satisfy the CE marking requirements, it is necessary to ground the connector shell at the
cable end. In this case, the specification of the connector will be different. Refer to
"Requirements for Compliance with the IEC34 Standards” and "Connectors” in the FANUC AC
SERVO MOTOR a Series Descriptions B—65142E for details.

(b) Models 03/3000, a6/2000, 06/3000, aC3/2000, aC6/2000, tM6/3000, aaM9/3000, aL6/3000, and 0L9/3000

SVM Motor
A |u
TB2(UL,UM,UN)
I o [V
TB2(VL,VM,VN)
) e Iv
TB2(WL,WM,WN)
D

I G (Motor body)

Screw M4S - Connector used on the cable end:

Refer to FANUC AC SERVO MOTOR
o Series Descriptions B—65142E.

B2 (D)

82 (D)

Example cable: 2.0 mm?2
four—conductor heavy—duty power cable
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(c) Models 012/2000, 012/3000, 022/1500, 022/2000, a30/1200, aC12/2000, and aC22/1500

SVM

Motor
A J\U
: Iv
C IW
D

G (Motor body)

TB2(UL,UM,UN)

TB2(VL,VM,VN)

TB2(WL,WM,WN)

TB2 (D)
™82 (D)

\/j)—o—o—o—o—

Screw M4 Connector used at the cable end:
Refer to FANUC AC SERVO MOTOR
o Series Descriptions B—65142E.

Example cable: 3.5 mm?2
four—conductor heavy—duty power cable
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(d) Models 022/3000, a30/2000, 030/3000, 040/2000, a40/2000 with fan, aM22/3000, aM30/3000, aM40/3000
(with SVM1-130 used), aM40/3000 with fan (with SVM1-130 in use), aL25/3000, and aL50/2000

SVM l Motor
A
TB2(V)
B lu
% o [
TB2(V) —
3¢
% - [
TB2(W)
% F IW
B2 (@) G (Motor body)
B2 (@)

Screw |v|4§ Connector used at the cable end:

Refer to FANUC AC SERVO MOTOR
o Series Descriptions B—65142E.

Example cable: 3.5 mm2x2 (7 mm2) or 8 mm?
(PE (ground)) complex seven—conductor heavy—duty power cable

NOTE
Applicable crimp terminal: 8-4S
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(e) Models aM40/3000 (with SMV1-240 and —360 used) and aM40/3000 with a fan (with the SVM1-240 and
—360 used)

SVM Screw Motor
TB2(U) ()Mo P
5 [ v
TB2(V) ()Mo Py CI
5 v
TB2(W) ()Mo E
F I W
82(D) OM° G (Motor body)

B2 (D) (O

M5

Flange (@)

Connector used at the cable end:
_ Refer to FANUC AC SERVO MOTOR
o Series Descriptions B-65142E.

Example of a cable: 10 mm2x 4

Heat—shrinkable tube

Cable A Connector

m O O W

T

[::| G

Divide the strands into two groups, and cover each strand group with heat—shrinkable
tube. Also cover the branching portion of the strands with heat—shrinkable tube

Cover all solder joints on the connector with nylon tube..
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() Models a65/2000, 0100/2000, and a150/2000

SVM Screw Motor
M6 U
TB2 (U)
T we Iv
TB2 (V)
Iw

G (Motor body)

TB2 (W)

TB2 (@)
™82 (D)

Flange (@)

Terminal board:
Refer to FANUC AC SERVO MOTOR
o Series Descriptions B-65142E.

Example cable: 22 mm?
four—conductor heavy—duty power cable
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(9) Models a300/1200 and a400/1200

"y l Viotor
TB2(U) Ut
TB2(V) I v w
TB2(W) IWl M
82 (@) l G (Motor body)
B2 (D)
Flange (@)
SVM
TB2(U) o
TB2(V) I vz
TB2(W) I we
82 (D) l G (Motor body)
B2 (D)
Flange (@) Terminal board:

Refer to FANUC AC SERVO MOTOR

f— o Series Descriptions B—65142E.

Example cable: 22 mm?2
four—conductor heavy—duty power cable
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(h) Models a3/3000HV, a6/3000HV, a12/3000HV, a22/3000HV, a30/3000HYV, aM6/3000HV, aM9/3000HV,
aM22/3000HV, and aM30/3000HV
Motor
U

Iv
Iw

G (Motor body)

SVM

TB2 (V)

TB2 (V)

TB2 (W)

B2 (@)
B2 (D)

Screw M4 Connector used at the cable end:
Refer to FANUC AC SERVO MOTOR
o Series Descriptions B-65142E.

\/j—o—o—o—o—

Example cable: 3.5 mm?
four—conductor heavy—duty power cable
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(7) Detailed description of the connection of cable K22
Connection with the FS0-C or FS15-A

(a) Models 01/3000, 02/2000, a2/3000, aM2/3000, and aM2.5/3000

[ R
CNC (16) J\ | /\ | | SD J\ (12) Motor
an L 11/ \ 1|0 a3
a L |1 |l reol ®
a9 L 11/ \imreo L @
™ ™
(4,5, G)i ! I ! | +5v>l< (8, 15)
(1,2);|j I : ! : oV i(1,2,3)
I I
() i | I | I OVA:( (10)
(Note) | | I | (Note)
(7 I | | | | +6VA:|< (14)
T ! | J_|Shielding ()
Connector : - Connector used at the cable end:
MR-20LFH (Honda Tsushin Kogyo Co., Ltd.) Refer to FANUC AC SERVO MOTOR a Series

Descriptions B—65142E.

NOTE
For the incremental pulse coder, it is not necessary to connect pins 3 and 7 of the connector
on the CNC side to pins 10 and 14 of the connector on the motor side. No problem will result
if they are connected, however. So, a cable for the absolute pulse coder can also be used for
the incremental pulse coder.
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Relay unit (16) J\ ,_:_/_\_:_: ) /L 12) Motor
an L 11/ \ o T as
ao I |1 p | lreol o
ap I L1/ \ I [ @
@, 5)i ' i | i +5Vji(8 15)
(1,2):( i: i: ovji(123)
@ L 1| 1l onl ao
©) : ! : | +6VA:|< (14)
! i ! iShieIding (4)

Ll___

Connector :

MR—-20LFH (Honda Tsushin Kogyo Co., Ltd.)

Connector used at the cable end:

Refer to FANUC AC SERVO MOTOR a Series

Descriptions B—65142E.

NOTE

Cables used in common for (a) and (b)

to within 0.5Q .

: +5V, 0V...0.5 mm? or larger x 2
(for length of 14 m or less)
: +6VA, OVA...0.5 mm? or larger

. SD, *SD, REQ, *REQ...twisted pair 0.18 mm?2
or larger
If the cable is 14 m or longer, keep the electrical resistance across each of the OV and +5V lines
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(b) Models a3/3000 to a40/2000, 065/2000 to a150/2000, aC3/3000 to aC22/1500, aM6/3000 to aM40/3000,
and aL6/3000 to aL.50/2000

CNC  (16) l H A ,_: SD l (A) Motor
an L 1)\ oo
an L |1 |l reol
a9 L 11/ \ | lree I ©
1 1
@5, e):li || | +5v:|i (3, K)
T "
@2 L1 L ov Leun
[ [
@ L1l 1lonale
| | Not
(Note) e I | ! | ! +6VAI R) (Note)
T l | l |Sh|eld|ng (H)
Connector : _ - Connector used at the cable end:
MR-20LFH (Honda Tsushin Kogyo Co., Ltd.) Refer to FANUC AC SERVO MOTOR a Series

Descriptions B-65142E.

NOTE
For the incremental pulse coder, it is not necessary to connect pins 3 and 7 of the connector
on the CNC side to pins R and S of the connector on the motor side. No problem will result if
they are connected, however. So, a cable for the absolute pulse coder can also be used for
the incremental pulse coder.
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Relay unit (16) J\ _/_\_'_
an I 11/ \ [0 o
(14) ji A\ REjS (F
(15) ji / \ *REQ (G)

-
:
I
I
|
I
|
I
I
I
|
I
[
I
I

Ll___

Connector :

MR—20LFH (Honda Tsushin Kogyo Co., Ltd.)

Connector used at the cable end:

Refer to FANUC AC SERVO MOTOR a Series

Descriptions B—65142E.

NOTE

Cables used in common for (a) and (b)

to within 0.5Q .

: +5V, 0V...0.5 mm? or larger x 2
(for length of 14 m or less)
: +6VA, OVA...0.5 mm? or larger

. SD, *SD, REQ, *REQ...twisted pair 0.18 mm?2
or larger
If the cable is 14 m or longer, keep the electrical resistance across each of the OV and +5V lines

— 244 —




B-65162E/03

9.CONNECTION

TYPE A interface

(&) Models 01/3000, 02/2000, a2/3000, aM2/3000, and aM2.5/3000

Connector: FI40-2015S (Hirose Electric Co., Ltd.)
Case . FI-20-CV (Hirose Electric Co., Ltd.)

CNC 1) /L ,_:_/_\_,_: SD/L(12) Motor

@ L 1)\ 1] a3
© L | p lreol @
© L 1)\ l=reol ©

(9, 18, 20)ji | i ' i +5v:|i (8, 15)

(12, 14);( i : i : ov i (1,2,3)
(16)>( : I : I OVA>|< (10)

(Note) { @ :( : ! : | +6VA:|: (14) }
! i __Jl_ishielding (4)

Connector used at the cable end:
Refer to FANUC AC SERVO MOTOR a Series

Descriptions B-65142E.

NOTE

the incremental pulse coder.

For the incremental pulse coder, it is not necessary to connect pins 7 and 16 of the connector
on the CNC side to pins 10 and 14 of the connector on the motor side. No problem will result
if they are connected, however. So, a cable for the absolute pulse coder can also be used for
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(b) Models a3/3000 to a40/2000, a65/2000 to a150/2000, a300/1200 to a400/1200, aC3/3000 to aC22/1500,
aM6/3000 to aM40/3000, and aL6/3000 to aL.50/2000

CNC (1) J\ ,__/_\_,_ SDJ\(A) Motor
@ L |/ \l]l=sIo
@ L |l p el @
@ L 11/ \|Ireq I @

|
|
|
|
|
!
(9, 18, 20)>|i |
|
[
|
I
|
|

L Shielding (H)
Connector: FI40-2015S (Hirose Electric Co., Ltd.) - Connector used at the cable end:
Case . FI-20-CV (Hirose Electric Co., Ltd.) Refer to FANUC AC SERVO MOTOR a Series

Descriptions B—65142E.

NOTE
For the incremental pulse coder, it is not necessary to connect pins 7 and 16 of the connector
on the CNC side to pins R and S of the connector on the motor side. No problem will result if
they are connected, however. So, a cable for the absolute pulse coder can also be used for
the incremental pulse coder.

NOTE
Cables used in common for (a) and (b) : +5V, 0V...0.5 mm?2 or larger x 2
(for length of 14 m or less)
: +6VA, OVA...0.5 mm? or larger
. SD, *SD, REQ, *REQ...twisted pair 0.18 mm?2
or larger
If the cable is 14 m or longer, keep the electrical resistance across each of the OV and +5V lines
to within 0.5Q .
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TYPE B and FSSB interfaces

(a) Models 01/3000, 02/2000, a2/3000, aM2/3000, and aM2.5/3000

SVM

Connector: FI40-2015S (Hirose Electric Co., Ltd.
Case . FI-20-CV (Hirose Electric Co., Ltd.)

Connector used at the cable end:
Refer to FANUC AC SERVO MOTOR a Series

Descriptions B-65142E.

NOTE

For the incremental pulse coder, it is not necessary to connect pins 7 and 16 of the connector
on the CNC side to pins 10 and 14 of the connector on the motor side. No problem will result
if they are connected, however. So, a cable for the absolute pulse coder can also be used for
the incremental pulse coder.
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(b) Models a3/3000 to a40/2000, a65/2000 to a150/2000, a300/1200 to a400/1200, aC3/2000 to aC22/1500,
aM6/3000 to aM40/3000, and aL6/3000 to aL.50/2000

SWM ) J\ l__/_\_'_ SDJ\(A) Motor
@ I 11/ \il=s]o
® L 1 p |l reol @
@ L 11/\1Ireq ] (g

|
|
|
|
|
!
(9, 18, 20)>|i |
|
[
|
I
|
|

L Shielding (H)
Connector: FI40-2015S (Hirose Electric Co., Ltd.) - Connector used at the cable end:
Case . FI-20-CV (Hirose Electric Co., Ltd.) Refer to FANUC AC SERVO MOTOR a Series

Descriptions B—65142E.

NOTE
For the incremental pulse coder, it is not necessary to connect pins 7 and 16 of the connector
on the CNC side to pins R and S of the connector on the motor side. No problem will result if
they are connected, however. So, a cable for the absolute pulse coder can also be used for
the incremental pulse coder.

NOTE
Cables used in common for (a) and (b) : +5V, 0V...0.5 mm?2 or larger x 2
(for length of 14 m or less)
: +6VA, OVA...0.5 mm? or larger
. SD, *SD, REQ, *REQ...twisted pair 0.18 mm?2
or larger
If the cable is 14 m or longer, keep the electrical resistance across each of the OV and +5V lines
to within 0.5Q.
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(8) Detailed description of the connection of cable K23

(@) TYPE A interface (for other than the FS-0C or FS—15A)

CNC SVM
o | 1 A ) pwma ¢aLma) ©)
@ | 1)\ com Lo
@ | 'l ewmseamy T
© | |1/ \ ! cove I
@ | 11 1 pwmceay T @)
®) H/\HCOMC i (8)
a3 | 11 A || wmpeame L (3
oo | 1 e an
s | g [ ome T
(16) ! ! / \ ! | comE :Ii (16)
an | 11 A L1 pwue T a
(18) i i / \ i i COMF :( (18)
| 11 AR I
@ | |/ \ oo L@
aw | [ plls I ay
w | ||/ \ ] oos &
aoy | I |1 mcon T o

T I
(20) i i i i *DRDY (20)
\4/[ —\J T

(Connector : PCR—E20FA or others) (Connector : PCR—E20FA or others)
Connector name
JV1B : L axis (first axis)
JV2B : M axis (second axis)
JV3B : N axis (third axis)

NOTE
Use inner conductors as pairs (1-2 and 11-12) for current feedback signals (IR and IS) to avoid
any external influence. Connector pins 9 and 19 are not used on either the CNC or SVM.
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(b) TYPE A interface (for the FS—0C and FS—15A)

CNC SVM
1) |/T| /\ |7-\| *PWMA (*ALM1) J\ 3)
@ | 1/ \ || cow 1 @
3) Do pwie (raLM2) ;li ©)
@ | 1)\ |l come I ©
) I I A I I *PWMC (*ALMA4) i @)
@ | 11/ \ 11 comc T ®
(14) : : A : : *PWMD (*ALM8) i (13)
a9 | 1/ \ | com i (14)
ae | || p || Pwme I as
an | 11/ \ 1T coume T ae)
(18) i i A I I *PWMF ji (17)
a9 | 11/ \ 11 comr T as)
® | 11 )\ IR I o
© | 11/ \ || oo I @
w | || p Ll I a
ay | 1)\ 1] cos 1 a2
(12) I I A I I *MCON I (10)
A RITARIET o
o | 1 | | *DRDY T o

'\i__';/' T

(Connector : MR—20RD or others) (Connector : PCR-E20FA or others)
Connector name
JV1B : L axis (first axis)
JV2B : M axis (second axis)
JV3B : N axis (third axis)

NOTE
The wire (GND) connected to pin 13 of the connector on the CNC is paired with the *MCON
signal wire. This wire is not grounded on the SVM side.
Use inner conductors as pairs (1-2 and 11-12) for current feedback signals (IR and IS) to avoid
any external influence.
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(c) TYPE B interface

CNC

SVM

3) |/ \| A || *PWMA (ALM1) J ®)
@ | 1)\ ov I @
5) I I A I I *PWMC (*ALM2) :( ®)
(6) !!/\llov I ®
) ! ! A ! ! *PWME (*ALM4) ;If @
@ | 11/ \1ov 1 ®
13) i i A i i *ENBL (*ALMS) i 13)
a9y | 1)\ ov ji(14)
W | L i Lo
@ "/\"GDR I o
1) ! ! A ! ! IS ji (11)
@ | 11/ \ 1l cps T a2
(19) i i A i i oV I (19)
(20) ||/\||0V i(zo)
9) I I A I I *DRDY :li )
(10) ! ! /\ ! ! “MCON I (10)
(15) ! ! A ! ! PD I (15)
as) | 1 /\ I T ae)
17) : : \ : : PREQ i 17)
(18) U / \ | | *PREQ I 18)
T
\j: A

(Connector : PCR-E20FA or others)

(Connector : PCR-E20FA or others)
Connector name
JS1B : L axis (first axis)
JS2B : M axis (second axis)
JS3B : N axis (third axis)

NOTE

Use inner conductors as pairs (1-2 and 11-12) for current feedback signals (IR and IS) to avoid
any external influence.
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(9) Detailed description of the connection of cable K24

SVMI| -240/360 Dynamic brake module
CX8 T2
e M4 | (24V)
M4 [ (INTL) —
METRES
a—contact

Cable: Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
1.25 mm? (50/0.18), PVC sheath 9.6 mm in diameter
Connector: AMP connector with receptacle housing 1-178128-3 and
receptacle contact 1-178128-2
Crimp terminal: 2—-4

(10) Detailed description of the connection of cable K25

SVM| -240/360 Dynamic brake module
CX9
N M4 (QOOR)
M4 | (200S)
30 X Dj
Coil

Cable: Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
1.25 mm? (50/0.18), PVC sheath 9.6 mm in diameter
Connector: AMP connector with receptacle housing 1-178128-3 and
receptacle contact 1-178128-2
Crimp terminal: 2—-4
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(11) Detailed description of the connection of cable K26

SYM| -240/360 Dynamic brake module -
T2
M6 M5 | (U)
2 (U)
M6 Mo | (V)
m2 (V)
B2 (W) Mo L (W)
M5 T (D)

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

Crimp terminal: 5.5-5

Crimp terminal: 5.5-6
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(12) Detailed description of the connection of cable K27

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

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.

CNC unit SVM SVM
PULSE MODULE PULSE MODULE

coplong]-—ﬁe—z——-g]upnoe wlo;\[]—@{]apwe copioa[]

Protective cap

(1) Connection between two SVM units or between the SVM and pulse
module (optical cable extension)

Specification Cable length
A66L-6001-0023#L150R0 15cm
A66L-6001-0023#L300R0 30cm

(2) Connection between the CNC and SVM or between the CNC and
pulse module (optical cable subscriber line)

Specification Cable length
A66L-6001-0026#L1R003 Im
A66L-6001-0026#L5R003 5m
AB6L-6001-0026#L7R003 7m

A66L-6001-0026#L10R003 10m
A66L-6001-0026#L20R003 20m
A66L-6001-0026#L30R003 30m
A66L-6001-0026#L50R003 50m
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(13) Detailed description of the connection of cable K28

Cable K28 is used to connect a battery to the ABS pulse coder.
One battery can be connected to multiple servo amplifier modules in
series, using the following connector with a lock.

Connector with lock

Drawing number | Manufacturer Manufacturer's Product Quantity
model code name
Japan Aviation | [L-L2S-S3L-B(N) | Housing 1
A06B-6093-K303 | Electronics
Industry, Ltd. IL-C2-1-00001 | Contact 2

A special crimping tool is necessary to attach contacts to a cable. It should
be ordered from the manufacturer (Japan Aviation Electronics Industry,
Ltd.) separately.

(1) Connection between the battery unit and SVM

Battery unit side SVM side
Two 0.3 mm? shielded wires Connector

Terminal 1, white, crimp terminal 1.25-4 White 1 1 | White

Terminal 2, black, crimp terminal 1.25-4 Black 2 > | Black

Housing IL-L2S-S3L-B(N)
Contact [L-C2-1-00001

(2) Connection between two SVM units

SVM side SVM side
Connector Two 0.3 mm?2 shielded wires Connector
1 | White Terminal 1, white White 1 1 | White
5 Black Terminal 2, black Black 2 5 Black
Housing IL-L2S-S3L-B(N) Housing IL-L2S-S3L-B(N)
Contact IL-C2-1-00001 Contact IL-C2-1-00001
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9.2.3

Spindle Amplifier
Module Connection
Diagram

Spindle amplifier module (SPM)

SPINDLE AMPLIFIER
MODULE

P T8I B P
(LEFT} lRIGﬂ]N

PSM, SWM, SPM

PSM, SWM, SPM

PSM, SWM, SPM

PSM, SVM, SPM

(Note 2)

3 Spindle
AC00V motor ]
Circuit breaker 2
Fan motor

(Note 1) SPMI5-30,SPMISHY-45HY, SPMI I TYPES

r— = = = - - = il
(Note 2) | Optical 10 link adapter

|
FSO kI3
:FSI‘:')A Opti [jJUB |
(%

cal cable

Kio
j‘\ M sensor (pulse generator)

SVM, SPM

SVM, SPM

SVM, SPM

To external equipment that
uses position coder signal

SVM, SPM
(terminating connector)

Load meter, speedometer,
analog override

SPM, SPMC

The connector to be used varies according to the type of the detector being
used. The interfaces for individual detectors are explained separately
later.

See Section 5.2.3 for information about the cable used for the connection
to a frame ground.
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aC series spindle module (SPMC)

aC SERIES SPINDLE
AMPLIFIER MODULE

|

PSM,SVM, SPM K2 I P K SVM
N

005 CxIA - CXIB 2005

(LEFT} (RTGHT)
PSM, SVM, SPM O20R  (Notel) 20RO SVM
ESP ESP
CX2A X8
PSM, SVM, SPM ov (LT RIGT) ov SVM
Q+24V w24V

K8(k9) SVM
XIA JKIB [ (terminating connector)

PSM, SVM, SPM

CNC, SPM JAB (Note 2)
"] Frequency meter, analog override
Kd4
OH
Cooling
fan
For the
SPMC11 only
Kl K10
J"L‘ Thermostat
3 |Circuit Kil Spindle
AC200V breaker 2 motor ]
Fan motor
NOTE
1 SPMC15-26

2 Note that the SPMC is not provided with the JA7A (the second spindle connection function).

The connector to be used varies according to the type of the detector being
used. The interfaces for individual detectors are explained separately
later.
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1)

)

3)

(4)

(5)

(6)

Detailed description of the connection of cable K2
See 9.2.1 (2).

Detailed description of the connection of cable K4
See 9.2.1 (4).

Detailed description of the connection of cable K5
See 9.2.1 (5).

Detailed description of the connection of cable K8
See 9.2.1 (8).

Detailed description of the connection of cable K9
See 9.2.2 (4).

Detailed description of the connection of cable K10 (power line)

SPM TB2
©)

V)

(W)

(@)

(@)

i

C)
V)
(W)

(G)

Spindle
motor
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Cables should be connected to the SPM and spindle motor using crimp
terminals that match the motor, as listed in the following table.

Cable K10 (power line) specification

Motor model Applicable cable Terminal screw
aseries aP series a (HV) aC series Heavy—duty pow- Heat-resistant Amplifi- Motor
series er cable (Note 1) cable (Note 2) er side side
a0.5 L — — 0.75mm? or larger — M4 (Note 3)
al — — acCil 2mm? or larger — M4 M5
al.5, a2 S S aC1.5,aC2 | 3.5mmZ2or larger | 3.5mm? or larger M4 M5
a3 — — acCs 5.5mm?2 or larger | 3.5mm?2 or larger M4 M5
ab aP8, aP12 S aCé6 — 3.5mmZ or larger M4 M5
a8 aP15 _— acCs — 5.5mm?2 or larger M4 M5
al2 aP18 —_— aC12 14mm?2 or larger 8mm?2 or larger M6 M5
als aP22 — aCl15 —_— 14mm?2 or larger M6 M5
al8 aP30 — aCl18 —_— 14mm?2 or larger M6 M8
aP40, aP50, 2
a22 aP60 — aC22 — 22mm¢ or larger M6 M8
a30 —_— —_— —_— —_ 38mm2 or larger M10 M10
a40 — — — — 50mmZ or larger M10 M10
a6HV, a8HV, 2
— — a12HV _— —_— 3.5mm¢< or larger M6 M5
a15HY, )
—_— — a18HV —_— — 5.5mm¢ or larger M6 M5
—_— —_— a22HV —_— —_ 8mm?2 or larger M6 M5
— — a30HV — — 14mm?2 or larger M6 M10
— — a40HV — — 22mmZ or larger M6 M10
— — a60HV — — 50mm?2 or larger M10 M10
NOTE

1 Four—conductor polyvinyl heavy—duty power cable (JIS C3312)

2 Fire—-retardant polyflex wire (maximum conductor temperature 105°C) or equivalent to LMFC
manufactured by The Furukawa Electric Co., Ltd.

3 Use the following AMP connector kit: A63L—0001-0428/CT
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(7) Detailed description of the connection of cable K11

Power for fan motor
200V, three—phase

200R
R

200S
S

200T
T

Ro
So

To

Fan motor

Cable specification: Use a three—conductor polyvinyl heavy—duty power cable (JIS C3312)
having a conductor size of 2 mm?2 or larger.

Fan motor terminal screw: M4

Power for cooling fan (for the SPMC11 only)

200V, single—phase

R

200R

S

200S

Fan motor

Cable specification: Two—conductor polyvinyl heavy—duty power cable (JIS C3312),
conductor size of 1.25 mm?2 (50/0.18), PVC sheath 9.6 mm in diameter

Applicable receptacle terminal: 6.3 mm (0.250 in.) series

Power for cooling fan (for the SPM45 and SPM—-75HYV only)

200V, single—phase

R

200R

S

200S

Ro

So

Fan motor

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

— 260 —




B-65162E/03

9.CONNECTION

(8) Detailed description of the connection of cable K12

CNC JATA

or
SPM ®3)

(4)
1)

)

(11), (12), (13)
(14), (15), (16)

Required connector

(HONDA)
Connector PCR-E20FA
Housing PCR-V20LA

Tl
sout | | A |1 SsIN1
*SOUT: l /\ l : *SIN1
sn | op ! soum
T T
*SIN I | /\ | I *SOUT1
- -
ov || |1 ov
T | | T
| J_l

Ground plate Ground plate

(Note 1)

(Note 1)

JATB
(1) SIN1

SPM

(2) *SIN1
(3) SOUT1

(4) *SOUT1

(11), (12), (13)
(14), (15), (16)

or
SPMC

Required connector

(HONDA)
Connector PCR-E20FA
Housing PCR-V20LA

Cable specification: 0.09 mm? twisted pair with common shielded
Recommended cable (wire only): A66L-0001-0284#10P
See Appendix C for detalils.

NOTE

1 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 is installed near the CNC or another SPM, however, it is not
necessary to connect the shielding wire to a grounding plate.
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Pin assignment for connector JA7B

10 20 | (+5V) Note 2
9 (+5V) Note 2 19

8 18 (+5V) Note 2
7 17

6 16 ov
5 15 ov

4 *SOUT1 14 ov
3 SOUT1 13 ov

2 *SIN1 12 ov
1 SIN1 11 ov

Pin arrangement of the connector on the CNC unit and connector JA7A

10 20 (+5V) Note 2
9 (+5V) Note 2 19

8 18 (+5V) Note 2
7 17

6 16 ov
5 15 ov

4 *SOUT 14 ov
3 SOUT 13 ov

2 *SIN 12 ov
1 SIN 11 ov

NOTE
2 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.
3 SPM serial interface connection using an optical fiber cable
The use of an optical I/0O link adapter with the SPM 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.
e When the cable must be extended across multiple cabinets, and the cabinets cannot be
connected with a grounding wire 5.5 mm? or larger.
e 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 units

CNC
JATA
JA7TB

JA7B

K12

SPM

JATA

K12

JA7B

SPM

JATA

— Electrical interface connection from the SPM to the SPMC
Cable K12 cannot be used to make a reverse connection (from the SPMC to the SPM).

JA7B
CNC
JATA
Ja7e K12

SPM

JATA

K12

JA7B

SPM

— Electrical interface connection between four SPM units in / series
Refer to the applicable CNC connection manual or technical report A—73123—-014JA for a detailed description

of the serial spindle connector panel.

JATB
CNC
JA41
K12
JATA-1
JA48| Serial
spindle con-
nector pane
JATA-2 JA7B
K12

SPM

JATA

SPM

JATA

JA7B

K12

JA7B

K12

SPM

SPM

JATA

JATA
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(9) Detailed description of the connection of cable K13

CNC JATA
or (JA7B) N
SPM (3) | _SOouT : : : : SIN1
@ |7SOUT : | / \ || "SIN1
w|SN_| : A : ! souT
*SIN ! I /\ | | *souT
(2 oy | i 7
5V
©). 18), (20) A
(11), (12), (13) ov | Y
(14), (15), (16) I '

L

Required connector Grounding plate

Optical /O link
adapter

(2) SIN

(1) *SIN

(4) sout
(3) *souT

(9), (18), (20)

(11), (12), (13)
(14), (15), (16)

Required connector

(HONDA) (HONDA)
Connector PCR-E20FA Connector PCR-E20FA
Housing PCR-V20LA Housing PCR-V20LA
Cable specification: 0.09 mm?2 twisted pair with common shielded
Recommended cable (wire only): A66L-0001-0284#10P
See Appendix C for details.
Pin assignment for connector JA7A
10 20 +5V
9 +5V 19
8 18 +5V
7 17
6 16 ov
5 15 ov
4 *SOUT 14 ov
3 SOUT 13 ov
2 *SIN 12 ov
1 SIN 11 ov
Pin arrangement of the connector on the optical I/O link adapter side
10 20 +5V
9 +5V 19
8 18 +5V
7 17
6 16 ov
5 15 ov
4 SOuUT 14 ov
3 *SOUT 13 ov
2 SIN 12 ov
1 *SIN 11 ov
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— Connection with the FSO or FS15A

FS0,FS15A
COP5
Optical
cable

COP1

1/O link adapter

A13B-0154-B001

JD1

K13

JA7B

SPM

JATA

— Connection in which the required cable length is 20 m or more and in which an optical fiber cable is used

D1
CNC

JATA

Ja7e K13

I/O link adapter

A13B-0154-B001

COP1 COP1

A13B-0154-B001
Optical
cable

1/O link adapte

JD1 JA7B

K13

SPM

JATA

The specification drawing number of the optical fiber cable shown
above is as follows:

AB6L-6001-0009#L[1[JR0O03
(OO represents a cable length, such as 5, 10, 15, 20, 30, 40, 50,
60, 80, 90, or 100 m.)
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(10) Detailed description of connection of cable K14

SPM JY2 M sensor Motor
1 (pulse generator)
PA [ /\ || PA -
® i i -~ (A2)
[ / \ |
(6) : ; ; : (B2)
PB PB
re || / \ | : RB
® - L (®3)
+5V : : : | +5V
*(9), (18), (20) oV i | | ; oy (A1)
| |
* (12), (14), (16) : ; ; : (B5)
OH1 | | | | OH1
(13) L A (A6)
OH2: I / \ | | OH2
I [
(15) I | (B6)
Ss L ss
(10) ﬁ e (A5)
Required connector Required connector (AMP)
Connector FI40B-20S Connector housing 178289-6
. FI40B-20S-CV5 Contact 1-175217—2
Housing FI-20-CV5 ontac

Cable specification : Three 0.18mm?2  twisted pairs Common shielded cable
Two  0.5mm?2 wires I

Cable: +5V, 0V...0.5 mm?2
PA, RA, PB, RB, OH1, OH2...0.18 mm? twisted pair

Recommended cable (wire only): A66L-0001-0368
See Appendix C for detalils.

NOTE

Connect pin 16 to a 0 V potential; otherwise, a sensor may be damaged if the cable is attached

to connector JY3 and power is supplied.
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Pin assignment of connector JY2

10 SS 20 +5V
9 +5V 19
8 RB 18 +5V
7 PB 17
6 RA 16 ov
5 PA 15 OH2
4 14 ov
3 13 OH1
2 12 ov
1 11
Pin arrangement of the AMP connector on the motor side
Bl B2 B3 B4 B5 B6
RA RB ov OH2
Al A2 A3 A4 A5 A6
+5V PA PB SS OH1
(11) Detailed description of connection of cable K14 (for spindle motor a0.5)
SPM JY2 M sensor Motor
7 7 (pulse generator)
PA [ /\ || PA o5
(5) H — (05)
RA | | / \ | | RA
(6) : : : : (20)
PB | | PB
Ko AN : (09)
RB : | / \ || RrB
®) - - (08)
Y5V |V
* (9), (18), (20) - » (23)
oV | | | | oV
* (12), (14), (16) - | (16)
OH1 | | A | : OH1
(13) = - (13)
OHZ: I / \ | | OH2
| [
(15) i (03)
ss E L
(10) S ]
Required connector (Hirose Electric Co., Ltd.) Required connector (Hirose Electric Co., Ltd.)
Connector  FI40B-20S Connector HDBB-25S
Housing FI—20—CV5] FI40B-20S-CV5 Contactor cover GDBW-25-CV

Cable specification : Three 0.18mm?2  twisted pairs T Common shielded cable

Two  0.5mm?2 wires

Cable: +5V, 0V...0.5 mm?2
PA, RA, PB, RB, OH1, OH2...0.18 mm? twisted pair

Recommended cable (wire only): A66L-0001-0368
See Appendix C for detalils.
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NOTE

Connect pin 16 to a 0 V potential; otherwise, a sensor may be damaged if the cable is attached

to connector JY3 and power is supplied.

Pin arrangement of connector JY2

10 SS 20 +5V
9 +5V 19
8 RB 18 +5V
7 PB 17
6 RA 16 ov
5 PA 15 OH2
4 14 ov
3 13 OH1
2 12 ov
1 11
Pin arrangement of the connector on the motor side
01
14
02
15
03 OH2
16 ov
04
17
05 PA
18
06
19
07
20 RA
08 RB
21
09 PB
22
10
23 +5V
11
24
12
25
13 OH1
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(12) Detailed description of connection of cable K33

(a) Use for load meter or speedometer

SPM IY1 Power magnetics cabinet
1) OWRL [ [ Il Can be overridden in 1 %
P P | steps, using the variable
OovrR2 | | [ U VR resistor (Note 1)
@ = — | '
oV [ [ 0 RrR1
(20) | || || |
| ||
a6 M L] ||
] I |
(18) oM : : : : \ Load meter
sM || || ]
17) i 4 |
[ [ Speedometer
o) 1M 1| || RN
e )|
Required connector (HONDA) Required connector (HONDA)
Connector PCR-E20FS Connector PCR-E20FA
Housing ~ PCR-V20LA Housing ~ PCR-V20LA
(solder type)
Cable specification: 0.09mm? common shielded cable
Recommended cable (wire only): A66L—-0001-0284#10P
See Appendix C for details.
Connect the shielded wire to a 0 V potential (pin 20).
Pin assignment of connector JY1
10 20 ov
*(Note 2) 19 oM
8 18 oM
* 17 SM
6 16 LM
* 15 *
4 14 *
13
2 OVR2 12 *
OVR1 11 *

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

1

2

10 kQ .

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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(13) Detailed description of connection of cable K36

(a) Use for position coder signals (equivalent to the output of line
driver 75113)

SPM JIX4(JY9) CNC or power
17— 1] magnetics cabinet
PA | | |1
®) — /\ 1
pA || / \ |1
(6) - -
|| |
PB
o
B | |
8) ] T
SC | I
(2) | : /\ : |
wsc || / \ |
2) — | I
ov I | | |
(12), (14), (16) | : : i
e
; 1
Required connector (HONDA) Grounding plate
Connector PCR-E20FA
Housing PCR-V20LA
Cable specification: 0.09mm?2 common shielded cable
Recommended cable (wire only): A66L-0001-0284#10P
See Appendix C for detalils.

Pin assignment of connector JY4 (JY9)

10 20
9 19

8 *PB 18
7 PB 17

6 *PA 16 ov
5 PA 15

4 14 ov
3 13

2 *SC 12 oV
1 sc 11
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Output connector of each SPM model

Specification drawing

Specification drawing

Model number (old model) Connector number (current model) Connector
SPM-2.2 to 11 (TYPE 1) — —_ A06B—-6078—-H2**#H500 JX4
SPM-151t0 30 (TYPE 1) A06B-6078-H2**#H500 —_— A06B-6088-H2**#H500 JX4
SPM-2.2 to 11 (TYPE 2) — —_— A06B—-6078-H3**#H500 JX4
SPM-15to 30 (TYPE 2) A06B—-6078-H3**#H500 JY9 A06B-6088—-H3**#H500 JX4
SPM-11 to 30 (TYPE 3) A06B-6078—-H4**#H500 JY9 A06B-6088—H4**#H500 JX4

Usually, position coder signals are sent serially. So, K36 need not be

connected.

K36 is used for position coder signals in a unit (for example, PMC or

speed difference control unit) other than the CNC.
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(14) Detailed description of the connection of cable K44

SPMC V1 Power magnetics cabinet
OVRL [ [ 1
(1) — — | Can be overridden in 1 %
ovR2 | | [ ,—>|:I VR steps, using the variable
2) - . resistor (Note 1)
|| || 0
Vg | | || P R
€0 ¢ W
sM| | | |
17) 1 1 |
om| || ||
(19) +— —
| | | AN
| I Speedometer (or load meter)
Cable specification: 0.09 mm2 Required connector (HONDA)
common shielded cabl Connector PCR-E20FA
Recommended cable Housing PCR-V20LA
specification :
AB6L-0001-0284#10P
OH1 [ [ 171 A6
©) i - Motor
I [ TH
OH2 ! | ., B6 thermostat
(8) 1 1
o

Grounding plate

Required connector Cable specification: 0.18 mm? Required connector (AMP):

(HIROSE) common shielded cable  Supplied with the module
Connector FI40B-20S Recommended cable Housing 1782896
Housing Fl—20—CV5 specification : Contact 1-175217-2
A66L-0001-0275
Pin assignment of connector JY1
10 20 ov
9 * (Note 2) 19 oM
8 OH2 18 oM
7 * 17 SM
6 OH1 16
5 * 15 N
4 14 *
3 13
2 OVR2 12 *
1 OVR1 11 *

NOTE

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

2 Pinsindicated * 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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Pin arrangement of AMP connector on the motor side

Bl B2 B3 B4 B5 B6
OH2

Al A2 A3 A4 A5 A6
OH1

(15) Combined use of the M sensor (pulse generator) and magnetic sensor

SPM M sensor (pulse generator)
TYPE | \

B K14 N [
JY2
[ | Spindle motor

0 —

Spindle

[ E—

K15

Magnetic sensor amplifier —

-

Magnetic sensor

Detailed description of the connection of cable K15

- Magnetic sensor
SPM Y3 [l Tl amplifier
oA LL AL )
(14) |-MSB__ | | / \ L | (D)
|| N
=2 /\\ s ®
| |
@ ——— | - )
(12) sV } 1 1 } ©)
(1), (1) | et ®)
w1 ]
Required connector L Supplied connector
(HIROSE) metal receptacle

Connector FI40A-2015S
Housing Fl-20-CV

Cable specification : Three 0.18mm?2  twisted pairs Common shielded cable
Two  0.5mm?2 wires I
Cable: +15V, 0V...0.5 mmZ (for OV, any one of those indicated *)
MSA, MSB, LSA, LSB...0.18 mm? twisted pair

Recommended cable: A66L—0001-0286
See Appendix C for details.

Connect the shielded wire to SS (pin 10).

NOTE
Use the supplied rubber sleeve to eliminate any gap between the cable and connector.
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Pin assignment of connector JY3

10 Ss 20
9 19

8 18 | (EXTSC)
7 ov 17

6 16 ov
5 MSA 15

4 14 MSB
3 LSB 13 | (PU/PD)

2 12 | +15V
1 LSA 1| (+24v)

NOTE
Pin 11 of connector JY3 outputs +24 V. If a sensor is connected to it, the sensor may be
damaged. Before supplying power, make sure that the sensor is not connected to +24 V.

Pin arrangement of the metal receptacle

A MSA B ov C +15V
D MSB E LSB F LSA
G

(16) Combined use of the M sensor (pulse generator) and position coder

SPM M sensor (pulse generator)
TYPE | \

[ K14 N ]
JY2
[ Spindle motor

{1 Ty — —

Spindle

' I

Position coder
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Detailed description of the connection of cable K16

SPM JY4
[ R
PAE | /\ || PA
®) — 1
*PAE| | / \ | | *PA
(6) - .
PBE | | | | pB
@ A |
*PBE: : / \\ : | *PB
® T B
PSE| | | | Pz
(@) — A +—
psgl | /\ | :*PZ
(2) — II
5V I I I | +5V
*(9), (18), (20) — —
ov || | | ov
* (12), (14), (16) — —
_ o e
Required connector
(HIROSE) Grounding plate
Connector FI40-2015S
Housing Fl-20-CV
Cable specification : Three 0.18mm?  twisted pairs
Two  0.5mm?2 wires

Cable: +5V, 0V...0.5 mm2 (any one of those indicated *)
PAE, *PAE, PBE, *PBE, PSE, *PSE...0.18 mm? twisted pair

Recommended cable: A66L-0001-0286
See Appendix C for details.

(A)
(N)
©
R
B)
P)
(H)
(K)

Position coder

Required connector
Canon connector
MS3106B20-29S

j Common shielded cable

Pin arrangement of connector JY4

10

9 5V 19
8 *PBE

7 PBE 17
6 *PAE

5 PAE 15
4

3 13
2 *PSE

1 PSE 1

20 5V
18 5V
16 oV
14 ov
12 ov

Pin arrangement of the connector on the position coder side
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(17) Combined use of the MZ and BZ sensors (built—in sensors)

Example 1)
SPM MZ sensor (built-in sensor)
TYPE 1 \
[ K17 N
Jy2 ‘ Spindle
— motor
—
Example 2)
SPM BZ sensor (built—in sensor)
TYPE 1
WZW K17 LI Built-in _
| | | spindle |Spindle
L| motor

Spindle

Detailed descriptions of the connection of cable K17 (for motor incorporating an MZ sensor)

SPM JY2 —— Motor
PA | /\ | VA (Motor incorporating an MZ sensorr)
(%) : | : | (A2) When AMP connector
*PA / \ *\/A is used
®) : : : : (B2)
PB VB
@) FEB AL VB (g
*PB | | / \ | I v
(8) i i i i (B3)
MZ | | | vz
@ m A i (A4)
*MZ | | / \ | *vz
@) :| :| (B4)
+5V +5V
©©.08), o) L LTV ()
ov | | I Y
* (12), (14), (16) I | I | (B5)
OH1! | | oH1
(13) A (A6)
OH2| | / \ | | oH2
(15) O B (B6)
@ | o 055 (s)
Required connector (HIROSE) Required connector (AMP)
Connector FIAOB—ZOS] FI40B—20S—CV5 Connector 178289-6
Housing FI-20-CV5 Contact 1-175217-2

Cable specification : Four  0.18mm?  twisted pairs j Common shielded cable

Two  0.5mm?2 wires

Cable: +5V, 0V...0.5 mm?2 (if any pin indicated * is to be used, use pin 16 so that the
sensor can be protected against burn—out resulting from incorrect connection.)

PA, *PA, PB, *PB, MZ, *MZ, OH1, OH2...0.18 mm? twisted pair

Recommended cable: A66L—0001-0368
See Appendix C for detalils.
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Pin arrangement of connector JY2

10 SS 20 +5V
9 +5V 19

8 *PB 18 +5V
7 PB 17

6 *PA 16 oV
5 PA 15 OH2

4 14 oV
3 13 OH1

2 *MZ 12 oV
1 MZ 1

Pin arrangement of the AMP connector on the MZ sensor (built—in sensor) side

Bl B2 B3 B4 B5 B6
*VA *VB *VZ ov OH2
Al A2 A3 A4 A5 A6
+5V VA VB VZ SS OH1
NOTE

If the sensor is connected to other connector, it may be damaged when the power is supplied.
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Detailed description of the connection of cable K17 (connection of a built—in motor) without using an

AMP connector

_ Mot
SPM Y2 PA [l [l VA If no AMP conne(:(%oorr
(5) : : //\\ : : 6G) _— is used
N *VA
©) -2 : : : : @)
PB VB
7) : ; /\\ : ; (6) CN1
“PB *
8 |1 VBl (3
™MZ oA vz
) i I /\ i I 1 —
MZ \Vvd
o o -
+5V +5V
© ), (18), 20) [y | : @)
* (12), (14), (16) OV: | : !OV (6), (3)
— — SS
TF 6 —
T
13 OHL1, ! A | [OHL
15 OH2: ! /\ : IOHZ Thermostat
SS :_i :_|
(10) F— - ‘

Required connector (HIROSE) Cable specification: (HONDA)

Connector FI4OB—ZOS] FI40B—20S—CV5 Connector Z-374

Housing FI-20-CV5 Contact HKP-F413

Cable specification : Four ~ 0.18mm?  twisted pairs Common shielded cable
Two  0.5mm?2 wires I

(Note)

Cables used : +5V, 0V...0.18mm? (for any one of the three pins indicated with *)
PA, *PA, PB, *PB, MZ, *MZ, OH1, OH2...0.18mm?2 twisted pair

A66L-0001-0367
See Appendix C for details.

Recommended cable (without shield) :
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Pin arrangement of connector JY2

10 SS 20 +5V

9 +5V 19

8 *PB 18 +5V
7 PB 17

6 *PA 16 ov
5 PA 15 OH2

4 14 oV
3 13 OH1

2 *MZ 12 ov
1 Mz 11

Connector CN1 Connector CN2

1 *MZ 4 1 Bv) 4 5V
2 *VA 5 VA 2 \V74 5 Ss
3 *VB 6 VB 3 (ov) 6 ov

NOTE
If the sensor is connected to other connector, it may be damaged when the power is supplied.
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Detailed description of the connection of cable K17 (connection of spindle motor

SPM Jy2

©)

(6)

@)

®)

@

@

*(9), (18), (20)
*(12), (14), (16)
(13)

(15)

(10)

00.5)

Required connector (HIROSE)

Connector FIl40B-20S
Housing FI-20-CV5

Cable specification : Four

Two

| FiaoB-20s-cvs

(motor incorporating an

==
2 A e
*PA || / \ [ | *vA

[ - (08)

| B
PB VB

L] A 07)
SITANE

m 1 (06)
MZ | | || vz

L - (05)

: | | | (20)
+5V | : : : +5V

m T (12), (25) *
o | | | OV

i i i i (03), (16) *
OHL | | A | OH1 on
OHZ::/\ | onz

] | (11)
S —
By S

Motor

MZ sensor)

Required connector (HIROSE)
Connector
Contactor cover GDBW-25-CV

HDBB-25S

0.18mm?2  twisted pairs 1 Common shielded cable

0.5mm?2 wires

Cable: +5V, 0V...0.5 mm?2 (if pins indicated by * are to be used, use pins 16, 14, and 12 in the
stated order so that the sensor is protected against burn—out resulting from incorrect connection.

Recommended cable: A66L-0001-0368
See Appendix C for detalils.

Pin arrangement of connector JY2

10 SS 20 +5V
9 +5V 19

8 *PB 18 +5V
7 PB 17

6 *PA 16 oV
5 PA 15 OH2

4 14 oV
3 13 OH1

2 *MZ 12 ov
1 MZ 11
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Pin arrangement of the connector on the motor side

01 OH1
14

02
15

03 ov
16 ov

04
17

05 vz
18

06 *VB
19

07 VB
20 *VzZ

08 *VA
21

09 VA
22

10
23

11 OH2
24

12 +5V
25 +5V

13

NOTE

If the sensor is connected to other connector, it may be damaged when the power is supplied.

(18) Combined use of the M sensor (pulse generator) and BZ sensor (separate built—in sensor)

SPM
TYPE 2

[
<
N

(=
<

i

M sensor (pulse generator)

N

Spindle motor

K14 |

i

K17 |

(Note)
BZ sensor
(built—in sensor)

-

[ —

Spindle

If the BZ sensor is to be wired as shown above, such that it uses only the position coder signal, a different connec-

tor is required. No change is made to the specification of cables K14 or K17.

NOTE

If the BZ sensor is to be wired as shown above, such that it uses only the position coder signal,
neither OH1 or OH2 of cable K17 need be connected.
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(19) Use of high-resolution magnetic pulse coder (with motor only)

Example 1) Built—in spindle motor

SPM
TYPE 2

JY5

i

High—resolution magnetic pulse coder

K18

Preamplifier

\

\

Example 2) Motor incorporating magnetic pulse coder

SPM
TYPE 2

JY5

i
L

High—resolution magnetic pulse coder

—‘ [}‘ Preamplifier
K18

\

Built—in spindle

motor Spindle

Motor—to—spindle gear ratio = 1:1
Rigid linkage shall be maintained.

N

Spindle motor

Spindle
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Detailed description of the connection of cable K18

SPM Y5 _—— CN2 High-resolution
rr I magnetic pulse
3 Al ! ! /\ ! ! Al (16) coder preamplifier
©) i i / \ i i AL (Motor side)
@ A = (17)
(17) Bl ! : /\\ ! : Bl (18)
RB1 | | | RB1
(19 i : i : (19)
MZ || | Z
@ - i i /\\ i I (14)
2 MZI : i : z (15)
A3 || | A3
6 /A\ 1 o
RA3 | | | | RA3
(6) : i : i (11)
- B3 | : A : B3 w2
RB3 | | / \ | | RB3
8 - - (13)
(8) . i | i
+ +5V
(9). (18), (20) L - (@), (5), (6)
ov | ) ov
(12), (14), (16) - - ). 2. @)
oMLl | A | o
(13) B B 8
) OH2| | /\ | |oH2 ©
[ ] [
ss —| — SS
(10) ® @ 7
Required connector (HIROSE) Required connector (HIROSE)
Connector F|4OB—ZOS] FI40B—20S—CV5 HR22-12WTPA-20S (Note)
Housing FI-20-CV5

Cable specification : Six 0.18mm?2  twisted pairs Common shielded cable
Six 0.5mm? wires I

Cable: +5V, 0V...three 0.18 mm?2 wires each
PA, *PA, PB, *PB, MZ, *MZ, VA2, *VA2, VB2, *VB2, OH1, OH2...0.18 mm? twisted pair
Recommended cable specification (wire only): A66L—0001-0367
See Appendix C for details.
(Note)In addition to a soldering type, a crimping type can be selected.
Crimping type Crimp pin © HR22-SC-122

(20 pins are required for each connector.)
Connector housing: HR22-12WTPA-20SC

Soldering type : HR22-12WTPA-20S

Crimping type connectors require the use of the following crimping tool:
Crimping tool specification: HR22-TA-2428HC (HIROSE)
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Pin arrangement of connector JY5

10 SS 20 +5V
9 +5V 19 RB1
8 RB3 18 +5V
7 B3 17 Bl
6 RA3 16 ov
5 A3 15 OH2
4 RA1 14 ov
3 Al 13 OH1
2 *Z 12 oV
1 Z 11

Pin arrangement of connector for the high—resolution magnetic pulse coder preamplifier

1 oV 2 oV 3 ov 4 +5V
5 +5V 6 +5V 7 G 8 OH1
9 OH2 | 10 A3 11 RA3 12 B3
13 RB3 14 z 15 *z 16 Al
17 RA1 18 B1 19 RB1 20

(20) Use of high—resolution magnetic pulse coders (for the spindle and motor separately)

SPM
TYPE 2

Jy2

][

JY5

High-resolution magnetic pulse coder

K18

K19

\

Spindle motor

N
Preamplifier
Preamplifier

—

Spindle

High—resolution magnetic pulse coder

NOTE

If one high—resolution magnetic pulse coder is used for the spindle and another for the motor,

cable K18 must be attached to connector JY2.
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Detailed description of the connection of cable K18

SPM Iv2 i CN2 High-resolution
magnetic pulse
3) VA2! ! /\ ! ! Al (16) coder preamplifier
*VA2i i / \ i iRAl (Motor sidle)
(4) . . @
an vB2l | A || BL 8
*vszi : /\ : :RBl
(19) — — (19)
MZ | | [ z
@ - i : /A\ i | 49
) MZI : I : ; (15)
PA || | A3
) | /A\ 1 o
A || | | rRA3
(6) : i : i (11)
@) PB ! : /\ | : B3 (12)
PR | | / \ | | RB3
(®) L - (13)
+sv | | +5v
(9). (18), (20) L - @, ). (®)
ov | | | | oV
(12), (14), (16) - - (). 2. 3
oMLl | A | o
(13) B B (8)
(15) OH2 | ! / \ | ! OH2 ©
[ ] [
ss —| —| SS
(10) @ @ (7)
Required connector (HIROSE) Required connector (HIROSE)
Connector F|4OB—ZOS] F|4OB—ZOS—CV5 HR22_12WTPA_208 (NOte)
Housing FI-20-CV5

Cable specification : Six 0.18mm?2  twisted pairs Common shielded cable
Six 0.5mm? wires I

Cable: +5V, OV...three 0.18 mm?2 wires each
PA, *PA, PB, *PB, MZ, *MZ, VA2, *VA2, VB2, *VB2, OH1, OH2...0.18 mm? twisted pair

Recommended cable specification (wire only): A66L—0001-0367
See Appendix C for detalils.
(Note)In addition to a soldering type, a crimping type can be selected.
Crimping type Crimp pin : HR22-SC-122
(20 pins are required for each connector.)
Connector housing: HR22-12WTPA-20SC
Soldering type : HR22-12WTPA-20S

Crimping type connectors require the use of the following crimping tool:
Crimping tool specification: HR22-TA-2428HC (HIROSE)
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Detailed description of the connection of cable K19

SPM JY5 1 7T CN2 High-resolution
3) AL || A || AL (16) magnetic pulse
] /\ | coder preamplifier
RA1 RA1 Spindle side
@ S L )
an By A 1 BL] g
RBl||/\|!RBl
19) t— I | 19)
z || |1z
@ A — a9
Z || / \ | 1 *Z
©) = B (15)
A3 | A3
© A2 o)
RA3II/\I|RA3
(6) i (12)
sa ||y e
@) 4 ] 12)
RB3 | | II RB3
(€ t— i | 13)
+5Vv | | | | +5Vv
(9). (18), (20) — i : 4. (5). (6)
ov | | Y
(12), (14), (16) T i : (1), (2. (3)
SS — —1 SS
(10) ® [ (7)
Required connector (HIROSE) Required connector (HIROSE)
Connector FI40A-20S HR22-12WTPA-20S (Note)
Housing FI-20—-CV5 ] FI40A-20S-CV5
Cable specification : Five 0.18mm?2  twisted pairs Common shielded cable
Six 0.5mm2 wires 1

Cable: +5V, OV...three 0.18 mm?2 wires each
Al, RA1, B1, RB1, Z, *Z, A3, RA2, B3, RB3...0.18 mm? twisted pair

Recommended cable (wire only): A66L-0001-0367
See Appendix C for detalils.

(NOTE) In addition to the soldering type, a crimping type can also be selected.
Crimping type Crimp pin : HR22-SC-122
(20 pins are required for each connector.)
Connector housing: HR22-12WTPA-20SC
Soldering type : HR22-12WTPA-20S

Crimping type connectors require the use of the following crimping tool:
Crimping tool specification: HR22-TA-2428HC (HIROSE)
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Pin arrangement of connector JY2

10 SS 20 +5V
9 +5V 19 *VB2

8 *PB 18 +5Vv
7 PB 17 VB2

6 *PA 16 ov
5 PA 15 OH2

4 *VA2 14 ov
3 VA2 13 OH1

2 *MZ 12 ov
1 MZ 11

Pin arrangement of the connector for the high—resolution magnetic pulse coder preamplifier (on the motor side)

1 oV 2 ov 3 ov 4 +5V
5 +5V 6 +5V 7 G 8 OH1
9 OH2 10 A3 1 RA3 12 B3
13 RB3 14 Z 15 *Z 16 Al
17 RA1 18 Bl 19 RB1 20
Pin arrangement of connector JY5
10 SS 20 +5VvV
9 +5V 19 RB1
8 RB3 18 +5V
7 B3 17 Bl
6 RA3 16 oV
5 A3 15
4 RA1 14 ov
3 Al 13
2 *Z 12 oV
1 Z 11

Pin arrangement of the connector for the high—-resolution magnetic pulse coder preamplifier (on the spindle side)

1 )Y, 2 ov 3 oV 4 +5V
5 +5V 6 +5V 7 G 8

9 10 A3 11 RA3 12 B3
13 RB3 14 z 15 *Z 16 Al
17 RAL 18 B1 19 RB1 20
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(21) Combined use of the high—resolution magnetic pulse coder incorporated into the motor and the
high—resolution position coder

SPM - . .
TYPE 2 High-resolution Tagnetlc pulse coder
Jy2 N .
Spindle motor
Preamplifier
K18
] [ —
K31 Spindle
High—resolution position coder

Detailed description of the connection of cable K31
SPM Jy4 . High—resolution
5) PAE| | | :PAE ™) position coder
|| / \ I
©) *PAE| | | |*PAE L
|| |1
7 |-PBEL| A | | PBE ®)
*PRE| | /\ | l«pBE
®8) + : : ©
PSEl | | ! PSE
@ RA | (F)
*PSE| | /\ | *PSE
®) T B (&)
@ LA LA
@ [ AP /\ | :XAP ©)
xBP! | /\ | :XBP
(19) t— i | (E)
+5V | | || +5v
(9). (18), (20) — H (), (K)
ov | | | | ov
(12), (14), (16) . i : (N), (T)
SS — —1 SS
(10) ® (H)
Required connector (HIROSE) Required connector Canon connector
Connector  FI40B-20S (HIROSE ELECTRIC)
FI40B-20S-CV5
Housing FI—20—CV5] MS3106A20-295W
Cable specification : Five 0.18mm?2  twisted pairs Common shielded cable
Six 0.5mm? wires I
Cable +5V, OV...three 0.5 mm? wires each
PAE, *PAE, PBE, *PBE, PSE, *PSE, AP, XAP, BP, XBP...0.18 mm? twisted pair
Recommended cable: A66L—-0001-0368
See Appendix C for detalils.
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Pin arrangement of connector JY4

10 Ss 20 +5V
9 5V 19 XBP

8 *PBE 18 +5V
7 PBE 17 BP

6 *PAE 16 oV
5 PAE 15

4 XAP 14 ov
3 AP 13

2 *PSE 12 oV
1 PSE 11

Pin arrangement of the connector for the high—resolution pulse coder

A AP B BP C | *PBE
D XAP E XBP F PSE
G *PSE H Ss J +5V
K +5V L *PAE M PAE
N ov P PBE R

S T ov

(22) Combined use of the MZ sensor (built—in sensor) and external one—turn signal switch

SPM MZ sensor (built—in sensor)

TYPE |
B N
JY2 _‘ |: Spindle motor
N K17
JY3 ‘ [}— | -
_ Spindle

K32 |_| External one—turn signal switch
(proximity switch)
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Detailed descriptions about the connection of cable K32

Three—wire proximity switch/PNP type

SPM Proximity switch
Jv3
(11) | 24v ' | 24V
1 'OUT- %

(18) | EXTSC PUT
(16) | OV 1 oV
(13) | PU/PD| |
(10) | ss 3 1

—_— @ - - - - 4

Required connector (HIROSE)
Connector FI40A-2015S
Housing FI-20-CV

Three—wire proximity switch/NPN type

SPM Proximity switch
JY3
(11) | 24v ' | 24V
1 'OUT-

(18) | EXTSC|  PUT
(16) | OV 1 oY %
(13) | PU/PD| |
(10) | ss 3 |

— @ - - - - 4

Required connector (HIROSE)
Connector FI40A-2015S
Housing FI-20-CV
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Two—wire proximity switch/NPN type

SPM
Jv3 o
(11) | 2av Proximity switch
..... ,OUT-
(18) | EXTSC 'PUT
(16) | oV | L OV % ‘j_m
(13) | PU/PD| |
(10) | sS ‘ 1
— @& - - - - -

Required connector (HIROSE)
Connector FI40A-2015S
Housing FI-20-CV

— 291 —




9. CONNECTION B-65162E/03

(23) Spindle switch control (TYPE 3 only)
Shown below are examples of spindle switch control connection.

Example 1) Switching the speed feedback signal

SPM
TYPE 3 M sensor (pulse generator)  Main spindle

\

N
Y2 :| Spindle motor
K14 | -
JY6 ‘ —

K14 | Sub spindle

Spindle motor

A
/

M sensor (pulse generator)

See 9.2.3 (10) and (11) for a detailed description of the connection of cable K14.

Example 2) Switching the speed and position feedback signals
Example 2—1) Both main spindle and subspindle motors incorporating an MZ sensor

MZ sensor (built—in sensor)

SPM \ o
TYPE 3 K17
JY2 Spindle motor

—

| Main spindle

MZ sensor (built—in sensor) L
K17

JY6 \ -

\

Spindle motor

-

| Sub spindle

See 9.2.3 (17) for a detailed description of the connection of cable K17.
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Example 2—-2) Using a magnetic sensor for orientation

M sensor (pulse generator)

SPM
TYPE 3 \ -
- N
Iy2 Spindle motor
— K14 |
Iv3 | [ Main spindle
L Magnetic sensor amplifier L] L
[ K15
JY6 | L Magnetic sensor
Y7 — K14
M sensor Spindle motor
(pulse generator)
Magnetic sensor amplifier Sub spindle
K15 —
| []
See 9.2.3 (10) and (11) for a detailed description of the connection of cable K14.
See 9.2.3 (15) for a detailed description of the connection of cable K15.
Example 2—3) Using a position coder for the position feedback signal
SPM M sensor (pulse generator)
TYPE 3 \
JY2 N Spindle ——
— motor —
— K14 |
Jy4 — T ]
[ K16 | . Main spindle
L
JY6 ] Position coder N _
— = K14 —
Jvs - | _
— — | M sensor Spindle
(pulse generator) motor
||
K16 | E | Sub spindle
I O I
Position coder

See 9.2.3 (10) and (11) for a detailed description of the connection of cable K14.

See 9.2.3 (16) for a detailed description of the connection of cable K16.
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Example 2—4) Using a motor incorporating an MZ sensor (built—in sensor) for the main spindle and a
position coder for the subspindle

SPM MZ sensor (built—in sensor)
TYPE 3
JY2 ‘ D— Spindle  ——
— motor
K17 |
| [| [ Main spindle
JY6 ‘ [}‘l K14 —
Jys ‘ D~ M sensor Spindle
— (pulse generator) motor
L
K16 | JT | Sub spindle
Position coder N

See 9.2.3 (10) and (11) for a detailed description of the connection of cable K14.
See 9.2.3 (16) for a detailed description of the connection of cable K16.
See 9.2.3 (17) for a detailed description of the connection of cable K17.

— 294 —




B-65162E/03

9.CONNECTION

Example 2-5) Using a position coder for the main spindle, the MZ sensor incorporated into the motor,
and an external one—turn signal switch for the subspindle

SPM
TYPE 3

JY2

JYy4

JY6

JY7

M sensor (pulse generator)

N

See 9.2.3 (10) and (11) for a detailed description of the connection of cable K14.

[ Main spindle

I

Spindle
motor
K14 |
K16
Position coder -
K14 ||
|
MZ sensor Spindle
(built—in sensor) motor
K32
L[]

|

Sub spindle

See 9.2.3 (16) for a detailed description of the connection of cable K16.

See 9.2.3 (22) for a detailed description of the connection of cable K32.

External one—turn

signal switch
(proximity switch)
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(24) Speed difference control (TYPE 3 only)

Shown below are examples of speed difference control connection.

Example 1) Using a motor incorporating an MZ sensor for the second spindle

SPM Spindle motor
TYPE 3

K16

| B First spindle
[ Position coder T _
JY2

MZ sensor (built—in sensor)

il \ :

Spindle motor

K17 | T

See 9.2.3 (16) for a detailed description of the connection of cable K16.
See 9.2.3 (17) for a detailed description of the connection of cable K17.

Example 2) Using a position coder for the second spindle

SPM Spindle motor
TYPE 3
| [ K16 ,7
Jy2 — .
L | First spindle
Y4 ] M sensor -
— (pulse generator) Position coder
Jys \ —
| L N
Spindle motor|
K17 |
K16 - : Second spindle

Position coder

See 9.2.3 (16) for a detailed description of the connection of cable K16.
See 9.2.3 (10) and (11) for a detailed description of the connection of cable K14.
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(25) Using the a sensor Cs contour control function

(1) If the spindle—to—motor gear ratio is 1:1
(the spindle is linked directly to the built—in motor or AC spindle

motor)
/
CNC control unit .
OH line Sp_lnd_le+
built—in motor
1
L1
— 1] é@
L1 -
CN1 BZ sensor (built—in sensor)
SPM K17
TYPE4 |:
CN2
JY5
JY5
10 SS 20 5V
9 +5V 19
8 *PB 18 5V
7 PB 17
6 *PA 16 ov
5 PA 15 OH2
4 14 ov
3 13 OH1
2 *MZ 12 ov
1 MZ 11
CN1
1 *VZ 4 CN1.2
2 *VA 5 VA HONDA: Connector Z-374
Contact HKP-F413
3 *VB 6 VB
CN2
1 5v 4 5v IY5
2 5 HIROSE: Connector FI40A-20S
vz SS Housing FI-20-CV5
3 oV 6 ov
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(2) There is a reduction gear ratio between the spindle and motor
(AC spindle motor incorporating MZ sensor + BZ sensor)

O AC spindle motor incorporating MZ sensor
CNC control unit
L1
K17
JY2 ]
1 Spindle
il —
SPM CNL
TYPE4 \
1 K17
I: BZ sensor (built—in sensor)
CN2
JY5
JY2,JY5
10 Ss 20 5V
9 +5V 19
8 *PB 18 5v
7 PB 17
6 *PA 16 ov
5 PA 15 OH2
4 14 ov
s 13 OH1
2 *MZ 12 ov
1 Mz 11
CN1
1 *VZ 4 CN1.2
2 *VA 5 VA HONDA: Connector Z-374
Contact HKP-F413
3 *VB 6 VB
CN2
! oV 4 SV JY2, Y5
2 VZ 5 sS HIROSE: Connector FI40A-20S
Housing FI-20-CV5
3 oV 6 ov
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(26) Using a position coder in the SPMC

SPMC

Spindle motor

K16

JY4

L

Spindle

I

Position coder

See 9.2.3 (16) for a detailed description of the connection of cable K16.

(27) Spindle Motor Feedback Cable Connection

1) Outline
An error relating to the feedback signal may occur, depending on the
wiring of the connectors in the motor terminal box or the transit box
used for connecting the spindle motor feedback cable. To prevent
such an error from occurring, observe the following:
2) Description
(1) Error description
If an unshielded portion of the spindle motor feedback cable is
long and routed close to a power line in the motor terminal box
or transit box, switching of the power transistor may induce noise
in the feedback signal, resulting in the following intermittent
symptoms:
M sensor (Pulse generator) :
Large speed variation at low speed
MZ sensor, BZ sensor (Built—in sensor) :
Large speed variation at low speed
AL—41 (detection error of one—rotation
signal) lights in error
AL-47 (position coder signal error) lights
in error
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(2) Example of wiring likely to cause faults/recommend wiring

method
When the unshielded portion is routed through the motor
terminal box
[Wiring liable to cause errors]
Oj \()
Motor power line
~4-Qy—T0 00
~fs 10 0 0
A TO O O %
Unshielded YO O O E
ortion (hatched N =
P ( ) 000 e
000 | AMP 2
QOO | connector s
Feed back cable
R R 00
. | Ol ‘o
Shielded portion ; ’ |
Fig.1

[Recommended example]
Oy O
) \&
x
I
feo)
©
£
£
Qe
AMP S
(=]
7 connector =
Unshielded portion .—{ 7| H
Reduce the length \ A L
of the unshielded portion. A [f .
. g),\'T . 1 [O
Feed back cable- ’
Fig.2
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When the unshielded portion is routed through the transit box

[Wiring liable to cause errors]

To amplifier

I " Shielded portion

Unshielded
__ portion
(hatched)

Transit box

Transit
connector

<‘\\\\ Feed back
cable

Motor power line

B — rLﬁ
,.'_[J l| ..TJ

To motor To sensor

Fig.3

[Recommended example]

Shielded portion

To amplifier To amplifier S
| L

|

Transit box

I~ Unshielded portion

Transit Reduce the length of the
ransi unshielded portion.

connector

Motor

power lines P

L AL 7 Feed back cable

T
To motor To sensor

Fig.4
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9.3
CONNECTOR
LOCATION

9.3.1

Power Supply Module

(3) PSM-5.5, PSM-11

| o |

Table.9.3.1 (a) Names of connectors and terminal blocks

{ FANUC |

|
i
an

N
N
4

Z=
7
WY
=7

|
|

(S TR - I E
©

=

bl gy

E

CAUTION @ DISEHARSE> 204is,
STATUS

PIL

W A B@

00 EE‘RS CODE
IIET OUTPUT

Ean
oy

3

C_®

1 1B
—)

AE#X:«“&'B oc, QyTeuT E

I—WB

®

Hi®

= [T
® O
CX3 Cx4

flow

___'-_2_':3_____

===

u(:(}:)m u({b»)\ u@}:» (::}:x &
Sk o

Names Display Remarks
1 DC link terminal block TB1 Display the terminal
block TB1
2 | Status LED STATUS
3 | 200VAC input connector CX1A
4 | 200VAC output connector | CX1B
5 | 24VDC output connector | CX2A/CX2B Both connectors
have same function.
6 DC link charge LED (Warning)
7 | Output connector for inter- | JX1B
face between modules
8 | Connector for main power | CX3
MCC control signal
9 | Connector for ESP signal | CX4
10 | Regeneration phase S1/S2 Factory—set to S1
switch
11 | Check pin See (Note) for
details
12 | Terminal names for termi-
nal block for motor power
line
13 | Terminal block for motor Display the terminal
power line block 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.

| ~ (O

NOTE
Detailed functions of check pin
: Waveform of R—phase input current
. Waveform of S—phase input current

IR

IS

+24V : +24V power supply
+5V  : +5V power supply
ov AV}
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(b) PSM-15, PSM-26, PSM-30,
PSM-37, PSM-18HV, PSM—-30HV,
PSM—-45HV

Table.9.3.1 (b) Names of connectors and terminal blocks

NEl @ 5 Names Display Remarks
[ FANUG | 1 DC link terminal block Display the terminal
block TB1
2 DC link charge LED (Warning)
® 3 | Status LED STATUS
4 | 200VAC input connector CX1A
cAUTION: P> msie. B 5 [ 200VAC output connector | CX1B
6 | 24VDC output connector | CX2A/CX2B Both connectors
have same function.
7 | Output connector for inter- | JX1B
a face between modules
] 8 | Connector for main power | CX3
"°.‘;H!‘¢"Ej MCC control signal
o 9 | Connector for ESP signal | CX4
10 | Regeneration phase S1/S2 Factory—set to S1
switch
= 131 .
11 | Check pin See (Note) for
o details
M1, 12 | Terminal names for termi-
L nal block for motor power
line
#) @
13 [ Terminal block for motor | TB2 Display the terminal
L] (@) .
s power line block TB2
- 14 | Tapped hole for grounding
ﬂ @Lu _L2 L3 PN H the flange
TR Ui
@@ e
I 3= S 2 ] WARNING
V@] ol [@[[" Do not touch module components or connected cables

while this LED is lit. There is a danger of electric shock.

NOTE

Detailed functions of check pin

IR . Waveform of R—phase input current
IS . Waveform of S—phase input current
+24V : +24V power supply

+5V  : +5V power supply

ov : 0V
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(c) PSMR-3, 5.5

@

[___ranuo]

=
| A |
| =) |
AN

L=24
e~
RSy

| W ! |

0 [Re1re2]

TH1

TH2|

‘L'I‘Lz L3
(RI(S)

(T)

Table.9.3.1 (c) Names of connectors and terminal blocks

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
Status LED STATUS
200VAC input connector | CX1A
24VDC output connector | CX2A/CX2B Both connectors
have same function.
DC link charge LED (Warning)
Output connector for inter- | JX1B
face between modules
7 | Connector for main power | CX3
MCC control signal
Connector for ESP signal | CX4
Terminal block, Terminal
names
10 | Terminal for separate type Display the terminal
regenerative resistor con- block TB2
nection
11 | Terminal for main power Display the terminal
supply connection block TB2
12 | 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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(d) PSM-45, PSM-75HV

Table.9.3.1 (d) Connector and Terminal Board Names

o Names Display Remarks
® :_ 1 DC link terminal block Display the terminal
i :*’ block TB1
4 o2k 2 | DC link charge LED (Warning)
i 3 | Status LED STATUS
4 | 200VAC input connector CX1A
5 200VAC output connector | CX1B
6 | 24VDC output connector | CX2A/CX2B Both connectors
have same function.
7 | Output connector for inter- | JX1B
face between modules
W ': 8 Connector for main power | CX3
HeHel MCC control signal
= @ N 9 | Connector for ESP signal | CX4
10 | Regeneration phase S1/S2 Factory—set to S1
switch
11 | Check pin See (Note) for
details
12 | Terminal block for motor Display the terminal
power line block TB2
13 | 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.

NOTE
Detailed functions of check pin
IR : Waveform of R—phase input current
IS . Waveform of S—phase input current
+24V . +24V power supply
+5V  : +5V power supply
ov S e\Y}
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(e) PSMV-11HV

Table.9.3.1 (e) Connector and Terminal Board Names

tion signal

1 - ”l %) I I ® I” Names Display Remarks
— FANUO | 1 | DC link terminal block Display the terminal
F block TB1
;u@_&__g ] 2 DC link charge LED (Warning)
I 2l
==l 3 | Status LED STATUS
@’V{.@i_@}: _
CEEESREE 4 | 200VAC input connector | CX1A
comen. Pau £ o 5 | 200VAC output connector | CX1B
lﬂm ® 6 | 24VDC output connector | CX2A/CX2B Both connectors
o= have same function.
7 | Check pin See (Note) for
details
8 | Output connector for inter- | JX1B
face between modules
9 | Connector for test by FA- | JY1
NUC
10 | Connector for main power | CX3
MCC control signal
11 | Connector for ESP signal | CX4
12 | Connector for phase detec- | CX10

13 | Terminal names for termi-
nal block for motor power

foxze (@[~

“lle]

line

14 | Terminal block for motor Display the terminal
power line block TB2

15 | 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.

NOTE

Detailed functions of check pin
IDC : DC link current waveform
VDC : DC link voltage waveform

+24V

. +24V power supply

+5V . +5V power supply

ov DoV
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9.3.2
Servo Amplifier Module

1. TYPEA, TYPE B Interface

(&) SVM1-12, SVM1-20, SVM1-40S,
SVM1-40L,SVM1-80

[ulv]w] |
GE o
L1,

Table.9.3.2 (a) Names of connectors and terminal blocks

Names Display Remarks
DC link terminal block M6
2 Battery for ABS pulse cod- | BATTERY A06B—6073-K001
er
Status LED STATUS

Power connector for ABS | CX5X
pulse coder battery

5 Interface switching con- | S1/S2 Type—A interface:
nector S1
Type-B interface:
S2
6 Fuse for 24V power F2
24V power 1/O connector | CX2A/CX2B Both connectors
have same function.
DC link charge LED (Warning)
Signal check connector JX5 Use an SVM check
board.

10 | Input connector for inter- | JX1A
face between modules

11 | Output connector for inter- | JX1B
face between modules

12 | NC interface connector for | PWM11/JV1B FS16, FS18, FS15,
type—A interface FSO, etc.
13 | NC interface connector for | PWM21/JS1B FS20, FS21-G, etc.
type-B interface
14 | Pulse coder connector ENC1/JF1 Only for type-B in-
terface

15 | Terminal names for termi-
nal block for motor power

line

16 | Terminal block for motor Display the terminal
power line block TB2

17 | Earth plate Attatched to amplifi-

er

18 | 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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(b) SVM1-130

Table.9.3.2 (b) Names of connectors and terminal blocks

\ o] \ Names Display Remarks
] — PANUO | 1 | DC link terminal block Display the terminal
Fany block TB2
L=
Foc 50 2 | Battery for ABS pulse cod- | BATTERY A06B-6073-K001
A er
L=
o W T Status LED STATUS
o Power connector for ABS | CX5X
o ; pulse coder battery
o 5 Interface switching con- | S1/S2 Type-A interface:
nector S1
:©nm Type-B énterface:
AR =y S
5 Fuse for 24V power F2 3.2A, 48VDC
o [[CJ1 @ 7 | 24V power I/O connector | CX2A/CX2B Both connectors
. o have same function.
B ° 8 | DC link charge LED (Warning)
sm'@ Signal check connector JX5 gssr(?n SVM check
10 | Input connector for inter- | JX1A
face between modules
11 | Output connector for inter- | JX1B
EEE% face between modules
0
12 | NC interface connector for | PWM11/JV1B FS16, FS18, FS15,
type—A interface FSO, etc.
[ Y Qo | 13 | NC interface connector for | PWM21/JS1B FS20, FS21-G, etc.
type-B interface
14 | Pulse coder connector ENC1/JF1 Only for type-B in-
terface
15 | Terminal names for termi-
nal block for motor power
line
16 | Terminal block for motor Display the terminal
power line block TB2
17 | 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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(c) SVM1-130, SVM1-20HYV,
SVM1-40HV, SVM1-60HV

Table.9.3.2 (c) Connector and Terminal Board Names

[ I I Names Display Remarks
£ 1 DC link terminal block Display the terminal
( PaANUO | block TB2
=2
I | 2 Battery for ABS pulse cod- | BATTERY A06B-6073-K001
1§ | er
L2 )
r__ 30 3 |Status LED STATUS
N
: o : Power connector for ABS | CX5X
c——3 pulse coder battery
5 Interface switching con- | S1/S2 Type—A interface:
nector S1
Type-B interface:
S2
Fuse for 24V power F2 3.2A, 48VDC
7 | 24V power I/O connector | CX2A/CX2B Both connectors
have same function.
8 DC link charge LED (Warning)
Signal check connector JX5 Use an SVM check
board.

10 | Input connector for inter- | JX1A
face between modules

11 | Output connector for inter- | JX1B
face between modules

12 | NC interface connector for | PWM11/JV1B FS16, FS18, FS15,
type—A interface FSO, etc.
13 | NC interface connector for | PWM21/JS1B FS20, FS21-G, etc.
type-B interface
14 | Pulse coder connector ENC1/JF1 Only for type-B in-
terface

15 | Terminal names for termi-
nal block for motor power

line

16 | Terminal block for motor Display the terminal
power line block TB2

17 | Tapped hole for grounding
the flange

I ~ (0w |
WARNING
Do not touch module components or connected cables
ulviw[® P! while this LED is lit. There is a danger of electric shock.

— 309 —



9. CONNECTION

B—65162E/03

(d) SVM2-12/12, SVM2-12/20,

SVM2-20/20,SVM2-12/40,
SVM2-20/40, SVM2-40/40

BATTERY

caUTION 4 DISCHARGE, | = :NOT READY

TIME 520 011, D : READY
= :ALARM CODE|

©}

ULIVEIWE

FEQ‘F TANE=

ol (@ @%&@@J}\
|

L cx@n_cxae

IX1A ﬂ@ﬂ ©

@ ©@ O

@

A

Q@

|
|
|
|
|
®
= 2

Table.9.3.2 (d) Names of connectors and terminal blocks

P

L&) (& 1@ UM VM

T UL|vL
(Ol [e

D|Q

Names Display Remarks
1 DC link terminal block Display the terminal
block TB2
Battery for ABS pulse coder | BATTERY A60B—-6073-K001
Status LED STATUS
Power connector for ABS | CX5X
pulse coder battery
5 Interface switching con- | S1/S2 Type—A interface:
nector S1
Type-B interface:
S2
6 Fuse for 24V power F2 3.2A, 48VDC
7 | 24V power I/O connector | CX2A/CX2B
8 DC link charge LED (Warning)
9 | Signal check connector JX5 Use an SVM check
board.
10 |Input connector for inter- | IX1A
face between modules
11 | Output connector for inter- | JX1B
face between modules
12 | NC interface connector : L | PWM11/JV1B FS16,FS18,FS15,F
axis for type—A interface S0,etc
13 | NC interface connector : M | PWM12/JV2B FS16, FS18, FS15,
axis for type—A interface FSO, etc
14 [ NC interface connector : L | PWM21/JS1B FS20, FS21-G, etc.
axis for type—B interface
15 [ NC interface connector : M | PWM22/JS2B FS20, FS21-G, etc.
axis for type—B interface
16 | Pulse coder connector : L | ENC1/JF1 Only for type-B in-
axis terface
17 | Pulse coder connector : M | ENC2/JF2 Only for type-B in-
axis terface
18 | Terminal names for termi-
nal block for motor power
line
19 | Terminal block for motor Display the terminal
power line : M axis block TB2
20 | Terminal block for motor Display the terminal
power line : L axis block TB2
21 | Earth plate Attatched to amplifier
22 | 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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(e) SVM2-40/80, SVYM2-80/80,
SVM2-20/20HV, SVM2-20/40HV,
SVM2-20/60HV, SVM2-40/40HV,
SVM2-40/60HV, SVM2-60/60HV

| [ o] |

[Ai]
21
| K==y 1
L7
P __5"0
r/,:-\\q
| H\[\‘it/’b |
[t

(VMWD ]
\ i@ @]

Table.9.3.2 (e) Names of connectors and terminal blocks

Names Display Remarks
1 DC link terminal block Display the terminal
block TB2
2 Battery for ABS pulse cod- | BATTERY A06B—-6073-K001
er
Status LED STATUS
Power connector for ABS | CX5X
pulse coder battery
5 Interface switching con- | S1/S2 Type—A interface:
nector S1
Type-B interface:
S2
Fuse for 24V power F2 32A, 48VDC
24V power 1/O connector | CX2A/CX2B Both connectors
have same function.
DC link charge LED (Warning)
Signal check connector JX5 Use an SVM check
board.
10 | Input connector for inter- | JX1A
face between modules
11 | Output connector for inter- | JX1B
face between modules
12 | NC interface connector : L | PWM11/JV1B FS16, FS18, FS15,
axis for type—A interface FSO, etc
13 [ NC interface connector : M | PWM12/JV2B FS16, FS18, FS15,
axis for type—A interface FSO, etc
14 | NC interface connector : L | PWM21/JS1B FS20, FS21-G, etc.
axis for type—B interface
15 | NCinterface connector : M | PWM22/JS2B FS20, FS21-G, etc.
axis for type—B interface
16 | Pulse coder connector : L | ENC1/JF1 Only for type-B in-
axis terface
17 | Pulse coder connector : M | ENC2/JF2 Only for type-B in-
axis terface
18 | Terminal names for termi-
nal block for motor power
line
19 [ Terminal block for motor Display the terminal
power line : M axis block TB2
20 | Terminal block for motor Display the terminal
power line : L axis block TB2
21 | 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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(f) SVM3-12/12/12,SVM3-12/12/20,

SVM3-12/20/20, SVM3-20/20/20,

SVM3-12/12/40 SVM3-12/20/40,

SVM3-20/20/40
(H-1 TYPE A

[ULVL]UMVMIUN[V]

S wlowdom |

(@[]

Table.9.3.2 (f) Names of connectors and terminal blocks

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
Status LED STATUS
Fuse for 24V power F2 3.2A, 48VDC
24V power 1/O connector | CX2A/CX2B Both connectors
have same function.
DC link charge LED (Warning)
Signal check connector JX5 Use an SVM check
board.
7 | Input connector for inter- | JX1A
face between modules
8 | Output connector for inter- | JX1B
face between modules
9 NC interface connector : L | PWM1/JV1B
axis for type—A interface
10 | NC interface connector: M | PWM2/JV2B
axis for type—A interface
11 | NC interface connector : N | PWM3/JV3B
axis for type—A interface
12 | Terminal block for motor
power line
13 | Terminal names for termi- Display the terminal
nal block for motor power block TB2
line
14 | Earth plate Attatched tp amplifi-
er
15 | 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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(g)-2 TYPEB

gty .
NN
&

o0

IS T
WLIOWM@OWN_ |
i)

Table.9.3.2 (g) Names of connectors and terminal blocks

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
2 Battery for ABS pulse cod- | BATTERY A06B—6073-K001
er
Status LED STATUS
Power connector for ABS | CX5X Both connectors
pulse coder battery have same function.
Fuse for 24V power F2 3.2A, 48VDC
24V power 1/O connector | CX2A/CX2B Both connectors
have same function.
7 DC link charge LED (Warning)
Signal check connector JX5 Use an SVM check
board.
9 Input connector for inter- | JX1A
face between modules
10 | Output connector for inter- | JX1B
face between modules
11 | NC interface connector : L | PWM1/JS1B
axis for type—B interface
12 | NCinterface connector : M | PWM2/JS2B
axis for type—B interface
13 | NC interface connector : N | PWM3/JS3B
axis for type—B interface
14 | Pulse coder connector : L | ENC1/JF1
axis
15 | Pulse coder connector : M | ENC2/JF2
axis
16 | Pulse coder connector : N | ENC3/JF3
axis
17 | Terminal block for motor
power line
18 | Terminal names for termi- Display the terminal
nal block for motor power block TB2
line
19 | Earth plate Attatched to amplifi-
er
20 | 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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(h)-2 SVM1-240 SVM1-360

Table.9.3.2 (h) Names of connectors and terminal blocks

p — Names Display Remarks
o @] (@[ o . : _ .
1 DC link terminal block Display the terminal
block TB1
DC link charge LED (Warning)
Status LED STATUS
24VDC power 1/O connec- | CX1A/CX1B
tor
5 | 24V power I/O connector | CX2A/CX2B Both connectors have
same function.
M an 6 | Signal check connector JX5 Use an SVM check
@ oW board.
L 7 Input connector for inter- | JX1A
® =xeili face between modules
® ‘“LI i 8 | Output connector for inter- | JX1B
face between modules
@ -~ _
e [ww]] 9 | CNC interface connector | PWM11/JV1B
G m [D.I—_ TYPE A interface
-l wew]) 10 | CNC interface connector | PWM11/JS1B
® O w I TYPE B interface
2 - : 11 | Pulse coder connector JF1 For TYPE B interface
b only
-
12 | Interface changeover con- | S1 TYPE A Interface : S1
nector S2 TYPE B Interface : S2
ﬂ 13 | Power connector for ABS | CX5X
N} B pulse coder battery
,=.l S @@
14 | Fuse for 24V power
Y lle -.12 a5 A 15 | Battery for ABS pulse cod- | BATTERY A06B—6073-K001
er
16 | Dynamic brake interface | CX8
connector
17 | Dynamic brake drive coil | CX9

connector

18 | Terminal block for motor
power line

19 | Terminal names for termi- the terminal
nal block for motor power

line

Display
block TB2

20 | 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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2. FSSB Interface

(a) SVM1-12, SVM1-20, SVM1-40S,

SVM1-40L, SVM1-80

Table.9.3.2 (i) Names of connectors and terminal blocks

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
2 Battery for ABS pulse cod- | BATTERY A06B-6073-K001
er
Status LED STATUS
4 Power connector for ABS | CX5X Both connectors
pulse coder battery CX5Y have same function.
Fuse for 24V power F2 3.2A, 48VDC
24V power 1/0O connector | CX2A Both connectors
CX2B have same function.
DC link charge LED (Warning)
8 Signal check connector JX5 Use an SVM check
board.
9 Input connector for inter- | JX1A
face between modules
10 | Output connector for inter- | JX1B
face between modules
11 | Pulse coder connector ENC1/JF1
12 | FSSBoptical input connec- | COP10B
tor
13 | FSSB optical output con- | COP10A
nector
14 | Terminal block for motor
power line
15 | Terminal names for termi- Display the terminal
nal block for motor power block TB2
line
16 | Earth plate Attatched to amplifi-
er
17 | 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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(b) SVM1-130

Table.9.3.2 (j) Names of connectors and terminal blocks

I"r-w e (= 0 HH

| i i (5 !
e
|@®! n R
Lrg_ﬂ-. ports b it ¥ 49

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
2 Battery for ABS pulse cod- | BATTERY A06B—6073-K001
er
Status LED STATUS
Power connector for ABS | CX5X Both connectors
pulse coder battery CX5Y have same function.
Fuse for 24V power F2 3.2A, 48VDC
24V power I/O connector | CX2A Both connectors
CX2B have same function.
7 DC link charge LED (Warning)
Signal check connector JX5 Use an SVM check
board.
9 Input connector for inter- | JX1A
face between modules
10 | Output connector for inter- | JX1B
face between modules
11 | Pulse coder connector ENC1/JF1
12 | FSSBoptical input connec- | COP10B
tor
13 [ FSSB optical output con- | COP10A
nector
14 | Terminal block for motor
power line
15 | Terminal names for termi- Display the terminal
nal block for motor power block TB2
line
16 | 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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(c) SVM1-20HV, SVM1-40HYV,

SVM1-60HV

Table.9.3.2 (k) Names of connectors and terminal blocks

| Lol

[ PANUO

||
LSridl
Janth

erl

|
|
[

[ B Ll A
[

CoPDA

]
@ ks § st I it ::_JJI

~ oW |

(u]vivi® P

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
2 Battery for ABS pulse cod- | BATTERY A06B—6073-K001
er
Status LED STATUS
Power connector for ABS | CX5X Both connectors
pulse coder battery CX5Y have same function.
Fuse for 24V power F2 3.2A, 48VDC
24V power I/O connector | CX2A Both connectors
CX2B have same function.
7 DC link charge LED (Warning)
Signal check connector JX5 Use an SVM check
board.
9 Input connector for inter- | JX1A
face between modules
10 | Output connector for inter- | JX1B
face between modules
11 | Pulse coder connector ENC1/JF1
12 | FSSBoptical input connec- | COP10B
tor
13 [ FSSB optical output con- | COP10A
nector
14 | Terminal block for motor
power line
15 | Terminal names for termi- Display the terminal
nal block for motor power block TB2
line
16 | 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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(d) SvM2-12/12, SVM2-12/20,

SVM2-20/20, SVM2-12/40,
SVM2-20/40, SVM2-40/40

Table.9.3.2 (I) Names of connectors and terminal blocks

Names Display Remarks
Q 1 DC link terminal block Display the terminal
[ s block TB1
-2
r@ : 2 Battery for ABS pulse cod- | BATTERY A06B-6073-K001
|
er
LXem d
B__o O] Status LED STATUS
0
: ﬁ'}' : Power connector for ABS | CX5X Both connectors
(gl pulse coder battery CX5Y have same function.
Fuse for 24V power F2 3.2A, 48VDC
24V power 1/O connector | CX2A/CX2B Both connectors
have same function.
7 DC link charge LED (Warning)
Signal check connector JX5 Use an SVM check
board.
9 Input connector for inter- | JX1A
face between modules
10 | Output connector for inter- | JX1B
face between modules
11 | Pulse coder connector for | ENC1/JF1
the L-axis
12 | Pulse coder connector for | ENC2/JF2
the M—axis
13 | FSSBoptical input connec- | COP10B
tor
14 | FSSB optical output con- | COP10A
nector
15 | Terminal block for motor
power line
16 | Motor power line terminal Display the terminal
board for the M—axis block TB2
17 | Motor power line terminal Display the terminal
board for the L-axis block TB2
18 | Earth plate Attatched to amplifi-
er
19 | 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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(e) SVM2-12/12, SVM2-12/20,

SVM2-20/20, SVM2-12/40,
SVM2-20/40, SVM2-40/40

Table.9.3.2 (m) Names of connectors and terminal blocks

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
2 Battery for ABS pulse cod- | BATTERY A06B—6073-K001
er
Status LED STATUS
Power connector for ABS | CX5X/CX5Y Both connectors
pulse coder battery have same function.
Fuse for 24V power F2 3.2A, 48VDC
24V power 1/O connector | CX2A/CX2B Both connectors
have same function.
7 DC link charge LED (Warning)
Signal check connector JX5 Use an SVM check
board.
9 Input connector for inter- | JX1A
face between modules
10 | Output connector for inter- | JX1B
face between modules
11 | Pulse coder connector for | ENC1/JF1
the L—axis
12 | Pulse coder connector for | ENC2/JF2
the M-axis
13 | FSSBoptical input connec- | COP10B
tor
14 | FSSB optical output con- | COP10A
nector
15 | Terminal block for motor
power line
16 | Motor power line terminal Display the terminal
board for the M—axis block TB2
17 | Motor power line terminal Display the terminal
board for the L—axis block TB2
18 | Tapped hole for grounding
the flange
WARNING
Do not touch module components or connected cables
ulv|w . . - . .
v B while this LED is lit. There is a danger of electric shock.
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() SVM3-12/12/12, SVM3-12/12/20,
SVM3-12/20/20, SVM3-20/20/20,
SVM3-12/12/40, SVM3-12/20/40,

SVM3-20/20/40

Table.9.3.2 (n) Names of connectors and terminal blocks

| 1o l

I PN |

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
2 Battery for ABS pulse cod- | BATTERY A06B-6073—-K001
er
Status LED STATUS
Power connector for ABS | CX5X Both connectors
pulse coder battery CX5Y have same function.
Fuse for 24V power F2 3.2A, 48VDC
24V power 1/O connector | CX2A/CX2B Both connectors
have same function.
7 DC link charge LED (Warning)
Signal check connector JX5 Use an SVM check
board.
9 Input connector for inter- | JX1A
face between modules
10 | Output connector for inter- | JX1B
face between modules
11 | Pulse coder connector for | ENC1/JF1
the L-axis
12 | Pulse coder connector for | ENC2/JF2
the M—axis
13 | Pulse coder connector for | ENC3/JF3
the N-axis
14 | FSSBoptical input connec- | COP10B
tor
15 | FSSB optical output con- | COP10A
nector
16 | Terminal block for motor
power line
17 | Terminal names for termi- Display the terminal
nal block for motor power block TB2
line
18 | Earth plate Attatched to amplifi-
er
19 | 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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(g) SVM1-240, SVM1-360

el

(@]l o

Table.9.3.2 (0) Names of connectors and terminal blocks

‘III ,”l
e ;n

={F II(%F"li

T
AT Ak 7
(z{)sx¢1\<}-)'

[e]]]

J

@(6\@\

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
DC link charge LED (Warning)
Status LED STATUS
200 VAC power input/out- | CX1A/CX1B
put connector
5 | 24VDC power input/output | CX2A/CX2B Both connectors
connector have same function.
6 | Signal check connector JX5
Input connector for inter- | JX1A
face between modules
8 | Output connector for inter- | JX1B
face between modules
9 Pulse coder connector JF1
10 | FSSBoptical input connec- | COP10B
tor
11 | FSSB optical output con- | COP10A
nector
12 | Power connector for ABS | CX5X
pulse coder battery CX5Y
13 | Dynamic brake interface | CX8
connector
14 | Dynamic brake drive coil | CX9
connector
15 | Terminal block for motor
power line
16 | Terminal names for termi- Display the terminal
nal block for motor power block TB2
line
17 | Tapped hole for grounding
the flange
18 | Battery for ABS pulse cod-
er
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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9.3.3
Spindle Amplifier
Module

(&) SPM-2.2

Table.9.3.3 (&) Names of connectors and terminal blocks

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
2 | Status LED STATUS
3 | 200VAC I/O connector CX1A/CX1B Both connectors
4 |24 VDC connector CX2AICX2B have same function.
5 DC link charge LED (Warning)
6 Connector for signal check, | IX4 Use an SPM check
pulse generator signal out- board.
put, and position coder sig-
nal output

7 | Output connector for inter- | IX1A
face between modules

8 Input connector for inter- | JX1B
face between modules

9 Connector for load meter | JY1
and speedometer

10 | Input connector for electric | JA7B
serial interface

11 | Output connector for elec- | JA7TA
tric serial interface

12 | Connector for pulse gener- | JY2
ator, built—in sensor, and
Cs axis sensor for motor

13 | Connector for magnetic | JY3
sensor and external single
rotation signal

CC I T,
Y k- HH!C
a |l life
ana il Iz
ave ] e
m ] |6
a ] Ii{ig
an ] || @
m |l ]
m ] ]
s | ]
m ] IK
v ]
ool

(13!

14 | Connector for position cod- | JY4
er and high-resolution
position coder

15 | Connectorfor Cs—axissen- | JY5 TYPE 2, 4
sor for spindle and built—in
Cs—axis sensor

16 | Terminal names for termi-
nal block for motor power

line

17 | Terminal block for motor | TB2 Display the terminal
power line block TB2

18 | Earth plate Attatched to amplifi-

er

19 | 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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(b) SPM-5.5, SPM-11, SPM-11HV

(TYPE 1, 2, 4)
Table.9.3.3 (b) Names of connectors and terminal blocks
‘ ’ O J ‘ Name Display Remarks
{ ‘ 1 DC link terminal block Display the terminal
S— FANUG block TB1
Y 2 | Status LED STATUS
N\ ///
;ﬁ:: i@ 3 | 200VAC I/O connector CX1A/CX1B Both connectors
"R 4 |24 VDC connector CX2AICX2B have same function.
L= |
\__“\\\__///]’ | 5 DC link charge LED (Warning)
c——73
| | 6 | Connector for signal check, | JX4 Use an SPM check
CAUTION B PiFEARE>20n10. pulse generator signal out- board.
stans put, and position coder sig-
e SB g @ nal output
erR | (0= |- -
i3 T 7 | Output connector for inter- | JX1A
FRIALAA cone face between modules
N 8 Input connector for inter- | JX1B
Vo © face between modules
’ 0 |
L e i 9 | Connector for load meter | JY1
C_1® |_p == and speedometer
AUTION 0 }
A eyl @ 10 | Input connector for electric | JA7B
|_ — serial interface
CX2A__ CX28
2 fwwile 11 | Output connector for elec- | JA7TA
tric serial interface
JX1A @
12 | Connector for pulse gener- | JY2
18 ator, built-in sensor, and

- Cs axis sensor for motor

13 | Connector for magnetic | JY3
sensor and external single
rotation signal

JA7B

10000000

JATA (©)

14 | Connector for position cod- | JY4
e © er and high-resolution
e I position coder

15 | Connector for Cs—axissen- | JY5 Only for TYPE Il
e sor for spindle and built—in

Cs—axis sensor

w (1T JNle

16 | Terminal names for termi-
nal block for motor power

=7
[ =4
<

il =
@
j===]

lSiciciclcl ine
i i gt § Wi S8 17 | Terminal block for motor Display the terminal

power line block TB2

18 | 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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(c) SPM-15, 22, 26, 30, SPM—15HV,
26HV, 45HV (TYPE 1, 2, 4)

Table.9.3.3 (¢) Names of connectors and terminal blocks

(~ [[®]

Ellif

Names

Display

Remarks

| FANUC |

P
a0y / N
H N /” % ) H

DC link terminal block

Display the terminal
block TB1

DC link charge LED

(Warning)

Status LED

STATUS

200VAC /O connector

CX1A/CX1B

24 VDC 1/O connector

CX2A/CX2B

Both connectors
have same function.

3
b3
g

g

[-=-1

[---]
@

-

Signal check connector

JX4

Use an SPM check
board.

Qutput connector for inter-
face between modules

JX1A

Input connector for inter-
face between modules

JX1B

Connector for load meter
and speedometer

Jyl

10

Input connector for electric
serial interface

JA7B

11

Output connector for elec-
tric serial interface

JATA

JATB

TSl

— ® @ ® 0 0 © ® @ ®

’( ) | (#)C({m

12

Connector for pulse gener-
ator, built—in sensor

Jy2

13

Connector for magnetic
sensor and external single
rotation signal

JY3

14

Connector for position cod-
er and high—resolution
position coder

JY4

15

Connector for Cs—axis sen-
sor for spindle and built—in
Cs—axis sensor

JYS

Only for TYPE 2, 4

16

Terminal names for termi-
nal block for motor power
line

~ 1l

® | Ol [®

17

Terminal block for motor
power line

Display the terminal
block TB2

18

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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(d) SPM-45, SPM-75HV, (TYPE 1, 2, 4)

Table.9.3.3 (d) Names of connectors and terminal blocks

S Names Display Remarks
) 1 DC link terminal block Display the terminal
©> block TB1
2 | Status LED STATUS
3 200VAC I/O connector CX1A/CX1B Both connectors
@ have same function.
& 4 |24 VDC I/O connector CX2A/CX2B Both connectors
@ have same function.
® 5 DC link charge LED (Warning)
% 6 | Signal check connector JX4 Use an SPM check
2 board.
8 7 | Output connector for inter- | IX1A
T T ] (€ face between modules
' ‘g:[’:ﬂi ‘Q I@}i@ 8 8 Input connector for inter- | JX1B
A [ ,C)..if’ )f:i:i fi' i face between modules
1 e t ““““““““ L — 9 | Connector for load meter | JY1

and speedometer

@

10 | Input connector for electric | JA7B
serial interface

11 | Output connector for elec- | JA7TA
tric serial interface

12 | Connector for pulse gener- | JY2
ator, built—in sensor

13 | Connector for magnetic | JY3
sensor and external single
rotation signal

14 | Connector for position cod- | JY4
er and high—resolution
position coder

15 | Connector for Cs—axissen- [ JY5 Only for TYPE 2, 4
sor for spindle and built—in
Cs—axis sensor

16 | Terminal names for termi-
nal block for motor power

line

17 | Terminal block for motor Display the terminal
power line block TB2

18 | 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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(e) SPM-11, 15, 22, 26, 30 (TYPE 3)

Table.9.3.3 (e) Names of connectors and terminal blocks

A @] XIS Names Display Remarks
I FANUG | 1 | DC link terminal block Display the terminal
E ,“_'_:_:_‘,—‘.?F block TB1
HW
‘“_:,- 2 | DC link charge LED (Warning)
7 = 3 | Status LED STATUS
NNy
(it 4 | 200VAC I/O connector CX1A/CX1B Both connectors
have same function.
cAuTiON: EEMSESman B @) g 5 |24 VDC I/O connector CX2A/CX2B
E&EB_ 6 | Signal check connector JX4 Use an SPM check
e pTorY board.
= 7 Input connector for inter- | IX1A
meour| face between modules
%I ] ] @
Lorean 8 | Output connector for inter- | JX1B
Nnn face between modules
st o
L ==l 9 [ Connector for load meter | JY1
s e d speedometer
w4 [ To|® andsp
wa [of T Jilo 10 InpytI(_:otnn;ector for electric | JA7B
s [T Ts serial interface
m [FT|® 11 | Output connector for elec- | JA7A
tric serial interface
78 [of | Jjo|©®
e 12 | Connector for pulse gener- | JY2
o o| @ .
o AT ator, built—in sensor
@® ove oﬁs Zﬁc oﬁs Zﬁo @
13 | Connector for magnetic | JY3
O |of_Jio|  [fT_Tio| m® sensor and external single
@uwe |of T Jlo ofC__Jlo| m@ rotation signal
ol Jlo| s ® 14 | Connector for position cod- | JY4
P er and high—resolution
J:I q::'i,( )\ v::::w::::©/( \9 e ﬂ' pOSition coder
\(':5\:;’5'\ =0 _':;1’_1\
DS )IH(\ ! (+)C’(<})h ® 15 | Connector for Cs—axis sen- | JY5
I 3o 3 2y T2 sor for spindle and built—in
v, || ® ‘ @@ ‘ ® Cs—axis sensor
16 | Same as JY2 JY6 For spindle switch-
17 | Same as JY3 N7 ;”F?eggff;ggf:%
18 | Same as JY4 JY8
19 | Terminal names for termi-
nal block for motor power
line
20 | Terminal block for motor | TB2 Display the terminal
power line block TB2
21 | 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-45, SPM-75HV (TYPE 3)

Table.9.3.3 (f) Names of connectors and terminal blocks

% Names Display Remarks
[_—— 1 | DC link terminal block Display the terminal
g block TB1
2 | Status LED STATUS
3 200VAC I/O connector CX1A/CX1B Both connectors
4 |24 VDC /O connector CX2AICX2B have same function.
of 5 DC link charge LED (Warning)
6 | Signal check connector JX4 Use an SPM check
board.
7 Input connector for inter- | JX1A
face between modules
N 8 | Output connector for inter- | JX1B
4 face between modules
9 | Connector for load meter | JY1
and speedometer
10 | Input connector for electric | JA7B
serial interface
11 | Output connector for elec- | JA7TA
tric serial interface
12 | Connector for pulse gener- | JY2
ator, built—in sensor
13 | Connector for magnetic | JY3
sensor and external single
rotation signal
14 | Connector for position cod- | JY4
er and high—resolution
position coder
15 | Connectorfor Cs—axissen- | JY5
sor for spindle and built—in
Cs—axis sensor
16 | Same as JY2 JY6
17 | Same asJY3 JY7
18 | Same as JY4 JY8
19 | Connector for position cod- | JY9
er signal output
20 | Terminal names for termi-
nal block for motor power
line
21 |Terminal block for motor Display the terminal
power line block TB2
22 | 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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(g) SPMC-2.2

Table.9.3.3 (g) Names of connectors and terminal blocks

STATUS

88

>»
[
=
Q

@C g5
AN 3y n‘n S

a+|— |

L cxza  cx2s

@ @)

JYi

JA7B

[OENE)

JY4

Q

U v w
@ P
=

| R S I —

— e

\r@n @& @

Names Display Remarks
1 DC link terminal block Display the terminal
block TB1
Status LED STATUS
3 | 24VDC I/O connector CX2A/CX2B Both connectors
have same function
DC link charge LED (Warning)
Output connector for inter- | IX1A
face between modules
6 Input connector for inter- | JX1B
face between modules
7 | Frequency meter analog |JY1
override connector for mo-
tor thermostat connection
8 Input connector for electric | JA7B
serial interface
9 | Connector for position cod- | JY4
er
10 | Terminal names for termi-
nal block for motor power
line
11 | Terminal block for motor Display the terminal
power line block TB2
12 | Earth plate Attatched to amplifi-
er
13 | 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.

e
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(h) SPMC-5.5, 11

Table.9.3.3 (h) Names of connectors and terminal blocks

‘ ’ a \ ‘ Names Display Remarks
{ ‘ 1 DC link terminal block Display the terminal
FANUC block TB1
-2
} [(/[/:—\\\”\ } Status LED STATUS
L) 3 | 24VDC I/O connector CX2AICX2B Both connectors
?r o “j 0] have same function
} (: jl} } DC link charge LED (Warning)
Co=35 Output connector for inter- | JX1A

face between modules

CAUTION @ BISEHARSES 201i,

STATUS 6 |[Input connector for inter- | JX1B
wl 0glg E ® face between modules
ERR o[ = =
== NOT_BEADY 7 | Frequency meter analog | JY1
”EAEXLE‘ CODE

override connector for mo-
tor thermostat connection

8 Input connector for electric | JA7B
serial interface

9 | Connector for position cod- | JY4
® er

10 | Terminal names for termi-
nal block for motor power

line
XA ® 11 | Terminal block for motor Display the terminal
power line block TB2
18 ®
12 | Tapped hole for grounding
m @ the flange
JATB
e ® WARNING

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

1 M
v vvooal
s I ity s D

_—

| ~ Qe |

— 329 —



9. CONNECTION

B—65162E/03

(i) SPMC-15,-22, —26

A @] @l A
[ ity ml
o
B __ oD

ol @
__:E:_Tﬂ
ot PSew, £
l_v.v 