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About this Manual

This manual describes information required for designing, testing, adjusting, and maintaining X-V-SD Series
servo drives.

Keep this manual in a location where it can be accessed for reference whenever required. Manuals outlined on
the following page must also be used as required by the application.

B Description of Technical Terms

The following table shows the meanings of terms used in this manual.

Term Meaning
Spindle Motor or Motor >-V-SD Series UAKAJ and UAKBJ motor
CP;CC;\:]V\?(; rlt?eigeneration 2-V-SD Series CACP-JU converter
SERVOPACK 2-V-SD Series CACR-JU servo amplifier
X-V-SD Driver A power regeneration converter and a SERVOPACK
Servo Drive A set including a spindle motor and a £-V-SD driver

A complete system that consists of a servo drive, a host controller, and

Servo System peripheral devices

Servo ON The power to the motor ON
Servo OFF The power to the motor OFF
Base Block (BB) The power supply to motor is turned OFF by shutting off the base cur-

rent to the power transistor in the current amplifier.

DC-bus Voltage The main circuit DC voltage (between P and N terminals) in a power
9 regeneration converter and a SERVOPACK

B IMPORTANT Explanations

The following icon is displayed for explanations requiring special attention.

o « Indicates important information that should be memorized, as well as precautions,
such as alarm displays, that do not involve potential damage to equipment.
IMPORTANT




B Notation Used in this Manual

* Notation for Reverse Signals

The names of reverse signals (i.e., ones that are valid when low) are written with a forward slash (/) before the
signal name.

Notation Example
RDY =/RDY

* Notation for Parameters

The notation depends on whether the parameter requires a value setting (parameter for numeric settings) or
requires the selection of a function (parameter for selecting functions).

» Parameters for Numeric Settings

l Control methods for which the parameter applies.

 Speed control [ Position | : Position control : Torque control

A
( |
Torque Limit (Powering) [ 'Speed | [Position| | Torque |
sy Setting Range Units Factory Setting When Enabled Classification
0 to 800 1%, 150 , Immediately Setup

/\

Parameter

Indicates when a

/ Indicates the Indicates the

number Indicates the
minimum setting unit||parameter setting changetto th'?" b parameter
Indicates the setting for the parameter. before shipment. || Parameter will be oot
[range for the parameter. ] effective. classification.
» Parameters for Selecting Functions
Parameter Meaning When Enabled | Classification
n. 0000 Does no_t adjust .1 st stfe.p notch_fllter
automatically using utility function.
n.O0001 Adjust 1st step notch filter automatically
[Factory Setting] | using utility function. . .
Pn460 - - Immediately Tuning
Does not adjust 2nd step notch filter
n.000O0O ) ; -, .
automatically using utility function.
n.O0100 Adjust 2nd step notch filter automatically
[Factory Settmg] using utility function.

the setting value of that digit. The notation shown
here means that the third digit is 1.

lParameter l The notatuon n.000O0" indicates a parameter lThls section explains the ]
number for selecting functions. Each O corresponds to | (selections for the function.




B Manuals Related to the X-V-SD Series

Refer to the following manuals as required.
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User’s Manual
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(TOE-C235-2)

B Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precautions pro-
vided in this manual can result in serious or possibly even fatal injury or damage to the products or to related
equipment and systems.

Indicates precautions that, if not heeded, could possibly result in loss of
life or serious injury.

/\ WARNING

Indicates precautions that, if not heeded, could result in relatively serious
or minor injury, damage to the product, or faulty operation.

In some situations, the precautions indicated could have serious
consequences if not heeded.

/\ CAUTION

Indicates prohibited actions that must not be performed. For example,
this symbol would be used to indicate that fire is prohibited as follows:

®

Indicates compulsory actions that must be performed. For example, this
symbol would be used to indicate that grounding is compulsory as
follows:

©

) PROHIBITED

@ MANDATORY




Safety Precautions

This section describes important precautions that must be followed during storage, transportation, installation,
wiring, operation, maintenance, inspection, and disposal. Be sure to always observe these precautions thor-
oughly.

/\ WARNING

» Never touch any rotating motor parts while the spindle motor is running.
Failure to observe this warning may result in injury.

» Before starting operation with a machine connected, make sure that an emergency stop can be
applied at any time.

Failure to observe this warning may result in injury or damage to the product.

» Never touch the inside of the power regeneration converters and SERVOPACKSs.
Failure to observe this warning may result in electric shock.

» Do not remove the cover of power supply terminal while the power is ON.

Failure to observe this warning may result in electric shock.

» Do not touch power supply terminals before the main-circuit capacitor has had time to discharge
after the power has been turned OFF. Refer to 5.2.1 Main Circuit Power Supply for the details of
discharge time of main-circuit capacitor.

Residual voltage may cause electric shock.

» Do not touch terminals while the charge indicator is lit. First make sure the charge indicator is
turned OFF and that the DC-bus (symbol: P and N) voltage value is correct by using a tester or
other device before wiring or starting an inspection.

Residual voltage may cause electric shock.

» Do not touch terminals before the main-circuit capacitor has had time to discharge after voltage
resistance test. Refer to 5.2.7 Main Circuit Power Supply for the details of discharge time of main-
circuit capacitor.

Residual voltage may cause electric shock.

 Follow the procedures and instructions for the trial operation as noted in the applicable manual for
that product.

Malfunctions that occur after the spindle motor is connected to the equipment not only damage the equip-
ment, but may also cause an accident resulting in death or injury.

» Do not remove the front cover, cables, or connectors on the foreside while the power is ON.
Failure to observe this warning may result in electric shock.

» Do not damage, press, exert excessive force or place heavy objects on the cables.

Failure to observe this warning may result in electric shock, stopping operation of the product, or fire.

» Do not modify the product.

Failure to observe this warning may result in injury, damage to the product, or fire.
» Provide an appropriate braking device on the machine side to ensure safety.
Failure to observe this warning may result in injury.

* Do not come close to the machine immediately after resetting momentary power loss to avoid an
unexpected restart. Take appropriate measures to ensure safety against an unexpected restart.
Failure to observe this warning may result in injury.

» Check the following items and settings before you use the anti-resonance control adjustment func-
tion.

* Make sure that trial operation was completed successfully.
* Set the moment of inertia ratio (Pn103) correctly.
* Check the SigmaWin+ Operation Manual.
There is a risk of injury or equipment damage if the above checks and settings are not performed.

@ » Connect the ground terminal to electrical codes (ground resistance: 100 Q or less for a power
regeneration converter and a SERVOPACK with a 200 V power supply. 10 Q or less for a power
regeneration converter and a SERVOPACK with a 400 V power supply).

Improper grounding may result in electric shock or fire.

® * Installation, disassembly, or repair must be performed only by authorized personnel.
Failure to observe this warning may result in electric shock or injury.

» The person who designs a system using the Hard Wire Base Block function must have full knowl-
edge of the related safety standards and full understanding of the instructions in this manual.
Failure to observe this warning may result in injury or damage to the product.




B Storage and Transportation

/\ CAUTION

Do not store or install the product in the following places.

 Locations subject to direct sunlight.

+ Locations subject to temperatures outside the range specified in the storage/installation temperature condi-
tions.

Locations subject to humidity outside the range specified in the storage/installation humidity conditions.

» Locations subject to condensation as the result of extreme changes in temperature.

» Locations subject to corrosive or flammable gases.

» Locations subject to dust, salts, or iron dust.

» Locations subject to exposure to water, oil, or chemicals.

» Locations subject to shock or vibration.
Failure to observe this caution may result in fire, electric shock, or damage to the product.

Do not hold the motor by the cable and motor shaft while transporting it.

Failure to observe this caution may result in injury or malfunction.

Do not hold the power regeneration converters and SERVOPACKS by the front cover or terminal
cover while moving them.
Failure to observe this caution may result in damage to the covers or in a greater possibility of the products
being dropped and damaged.

Do not place any load exceeding the limit specified on the packing box.

Failure to observe this caution may result in injury or malfunction.

If disinfectants or insecticides must be used to treat packing materials such as wooden frames, pal-
lets, or plywood, the packing materials must be treated before the product is packaged, and meth-
ods other than fumigation must be used.

Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30 min-
utes or more.

If the electronic products, which include stand-alone products and products installed in machines, are packed
with fumigated wooden materials, the electrical components may be greatly damaged by the gases or fumes
resulting from the fumigation process. In particular, disinfectants containing halogen, which includes chlo-
rine, fluorine, bromine, or iodine can contribute to the erosion of the capacitors.

Vii
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Installation

/\ CAUTION

Never use the products in an environment subject to water, corrosive gases, inflammable gases, or
combustibles.

Failure to observe this caution may result in electric shock or fire.

Do not step on or place a heavy object on the product.

Failure to observe this caution may result in injury or malfunction.

Do not cover the inlet or outlet ports and prevent any foreign objects from entering the product.
Failure to observe this caution may cause internal elements to deteriorate resulting in malfunction or fire.

Be sure to install the product in the correct direction.

Failure to observe this caution may result in malfunction.

Provide the specified clearances between the power regeneration converter and the inside surface
of the control panel and between the SERVOPACK and the inside surface of the control panel, and
keep both the converter and the SERVOPACK sulfficiently separated from all other devices.

Failure to observe this caution may result in fire or malfunction.

Do not apply any strong impact.

Failure to observe this caution may result in malfunction.

Provide sufficient space so that cooling air will be provided to the cooling fan. Keep a space of at
least 100 mm between the machine and the ventilation outlet of the spindle motor.

If ventilation is not proper, the motor temperature fault protective function will work regardless of whether or
not the load is at the rated value or not.

Install the spindle motor in a clean location free from oil mist and water drops. If the spindle motor is
likely to come in contact with water or oil, protect the spindle motor with a cover.

The intrusion of water or dirty oil into the interior of the spindle motor will decrease the insulation resistance,
which may result in a ground fault.

Check that the mounting bed, base, or stand of the spindle motor is of robust construction.

The weight of the spindle motor as well as the dynamic load of the motor in operation will be imposed on it,
possibly causing vibration.




B Wiring

/\ CAUTION

Be sure to wire correctly and securely.
Failure to observe this caution may result in spindle motor overrun, injury, or malfunction.

Do not bundle the main circuit cable and the encoder cable together. Keep the main circuit cable
and I/O signal cable separated at least 30 cm away from each other.

Placing these cables too close to each other may result in malfunction.

The maximum wiring length is 3 m for I/O signal cables, 20 m for encoder cables or motor main cir-
cuit cables, and 10 m for control power supply cables (+24 V, 0 V).

Take appropriate and sufficient countermeasures for each when installing systems in the following
locations.

 Locations subject to static electricity or other forms of noise.
 Locations subject to strong electromagnetic fields and magnetic fields.
* Locations subject to possible exposure to radioactivity.
* Locations close to power supplies.
Failure to observe this caution may result in damage to the product.
Wiring or inspection must be performed by a technical expert.
Do not connect a commercial power supply to the U, V, or W motor connection terminals.
Failure to observe this caution may result in injury or fire.
Do not connect the spindle motor directly to an industrial power supply.

Failure to observe this caution may damage the spindle motor. Connect the spindle motor to the dedicated
SERVOPACK.

Securely connect the power supply terminal screws and motor connection terminal screws.
Failure to observe this caution may result in fire.

Do not touch power terminals before the main-circuit capacitor has had time to discharge after the
power has been turned OFF. Refer to 5.2.1 Main Circuit Power Supply for the details of discharge
time of main-circuit capacitor.

Residual voltage may cause electric shock.

Do not touch terminals while the charge indicator is lit. First make sure the charge indicator is
turned OFF and that the DC-bus (symbol: P and N) voltage value is correct by using a tester or
other device before wiring or starting an inspection.

Residual voltage may cause electric shock.
Observe the following precautions when wiring main circuit terminal blocks.

* Do not turn the servo drive power ON until all wiring, including the main circuit terminal blocks has been
completed.
+ If the main circuit terminal is the connector, remove the connector from the SERVOPACK before wiring.
* Insert only one wire per insertion slot on the terminal block and the connector.
» Make sure that the core wire is not electrically shorted to adjacent core wires.
Always use the specified power supply voltage.
An incorrect voltage may result in fire.
Make sure that the polarity (P (+), N (-)) is correct.
Incorrect polarity may cause ruptures or damage.
Take appropriate measures to ensure that the input power supply is supplied within the specified
voltage fluctuation range. Be particularly careful in places where the power supply is unstable.
An incorrect power supply may result in damage to the product.
Install external breakers or other safety devices against short-circuiting in external wiring.
Failure to observe this caution may result in fire.

For the control power supply, use a 24-VDC power supply with double insulation or reinforced insu-
lation against primary. Make sure that the output holding time is 100 ms or more.

Use twisted-pair shielded wires or multi-core twisted pair shielded wires for I/O signal cables and
the encoder cables.

Always connect the power regeneration converter to the left side of the SERVOPACK. You cannot
connect it to the right side of the SERVOPACK due to the product structure.

Connections made through product modifications may cause equipment damage, fire, or injury.




B Operation

/\ CAUTION

+ Always use the spindle motor and SERVOPACK in one of the specified combinations.

Failure to observe this caution may result in fire or malfunction.

» Conduct trial operation on the spindle motor alone with the motor shaft disconnected from machine

to avoid any unexpected accidents.
Failure to observe this caution may result in injury.

» Secure system safety against problems such as signal line disconnection.

Failure to observe this caution may result in damage to the product or injury.

» Before starting operation with a machine connected, change the settings to match the parameters

of the machine.
Starting operation without matching the proper settings may cause the machine to run out of control or mal-
function.

* Avoid frequently turning the power ON and OFF.
Since the £-V-SD driver have a capacitor in the power supply, a high charging current flows when power is
turned ON. Frequently turning the power ON and OFF causes main power devices like capacitors and fuses in
the power regeneration converter and the SERVOPACK to deteriorate more quickly, resulting in unexpected
problems.

» Before you supply power to the motor, use the SigmaWin+ to confirm that the motor model set in
the SERVOPACK matches the spindle motor that you are using.
Failure to observe this caution may result in injury, fire, and damage to the product.

* Do not touch the power regeneration converter and SERVOPACK heat sinks or spindle motor while
the power is ON or soon after the power is turned OFF.
Failure to observe this caution may result in burns due to high temperatures.

» Do not make any extreme adjustments or setting changes of parameters.
Failure to observe this caution may result in injury or damage to the product.

* When an alarm occurs, remove the cause, clear the alarm after confirming safety, and then resume
operation.
Failure to observe this caution may result in damage to the product, fire, or injury.

Maintenance and Inspection

/\ CAUTION

* Do not disassemble the power regeneration converter and SERVOPACK.
Failure to observe this caution may result in electric shock or injury.

» Do not attempt to change wiring while the power is ON.
Failure to observe this caution may result in electric shock or injury.

* When replacing the SERVOPACK, resume operation only after transferring the previous SERVO-
PACK parameters to the new SERVOPACK.

Failure to observe this caution may result in damage to the product.

B Disposal

/\ CAUTION

* When disposing of the products, treat them as ordinary industrial waste.




B General Precautions

Observe the following general precautions
to ensure safe application.

* The products shown in illustrations in this manual are sometimes shown without covers or protective guards.
Always replace the cover or protective guard as specified first, and then operate the products in accordance with
the manual.

» The drawings presented in this manual are typical examples and may not match the product you received.

* Any and all quality guarantees provided by Yaskawa are null and void if the customer modifies the product in any
way. Yaskawa disavows any responsibility for damages or losses that are caused by modified products.

« If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representative or one of the
offices listed on the back of this manual.

Xi



Warranty

(1) Details of Warranty

B Warranty Period

The warranty period for a product that was purchased (hereinafter called “delivered product”) is one year from
the time of delivery to the location specified by the customer or 18 months from the time of shipment from the
Yaskawa factory, whichever is sooner.

B Warranty Scope

Yaskawa shall replace or repair a defective product free of charge if a defect attributable to Yaskawa occurs
during the warranty period above. This warranty does not cover defects caused by the delivered product reach-
ing the end of its service life and replacement of parts that require replacement or that have a limited service
life.

This warranty does not cover failures that result from any of the following causes.

1. Improper handling, abuse, or use in unsuitable conditions or in environments not described in product cata-
logs or manuals, or in any separately agreed-upon specifications

. Causes not attributable to the delivered product itself

. Modifications or repairs not performed by Yaskawa

. Abuse of the delivered product in a manner in which it was not originally intended

[T VS N ]

. Causes that were not foreseeable with the scientific and technological understanding at the time of ship-
ment from Yaskawa

6. Events for which Yaskawa is not responsible, such as natural or human-made disasters
(2) Limitations of Liability

1. Yaskawa shall in no event be responsible for any damage or loss of opportunity to the customer that arises
due to failure of the delivered product.

2. Yaskawa shall not be responsible for any programs (including parameter settings) or the results of program
execution of the programs provided by the user or by a third party for use with programmable Yaskawa
products.

3. The information described in product catalogs or manuals is provided for the purpose of the customer pur-
chasing the appropriate product for the intended application. The use thereof does not guarantee that there
are no infringements of intellectual property rights or other proprietary rights of Yaskawa or third parties,
nor does it construe a license.

4. Yaskawa shall not be responsible for any damage arising from infringements of intellectual property rights
or other proprietary rights of third parties as a result of using the information described in catalogs or man-
uals.

Xii



3)

Suitability for Use

1. It is the customer’s responsibility to confirm conformity with any standards, codes, or regulations that
apply if the Yaskawa product is used in combination with any other products.

2. The customer must confirm that the Yaskawa product is suitable for the systems, machines, and equipment
used by the customer.

3. Consult with Yaskawa to determine whether use in the following applications is acceptable. If use in the
application is acceptable, use the product with extra allowance in ratings and specifications, and provide
safety measures to minimize hazards in the event of failure.

* Outdoor use, use involving potential chemical contamination or electrical interference, or use in condi-
tions or environments not described in product catalogs or manuals

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle sys-
tems, medical equipment, amusement machines, and installations subject to separate industry or gov-
ernment regulations

+ Systems, machines, and equipment that may present a risk to life or property

« Systems that require a high degree of reliability, such as systems that supply gas, water, or electricity, or
systems that operate continuously 24 hours a day

* Other systems that require a similar high degree of safety

4. Never use the product for an application involving serious risk to life or property without first ensuring that

the system is designed to secure the required level of safety with risk warnings and redundancy, and that the
Yaskawa product is properly rated and installed.

5. The circuit examples and other application examples described in product catalogs and manuals are for ref-

erence. Check the functionality and safety of the actual devices and equipment to be used before using the
product.

6. Read and understand all use prohibitions and precautions, and operate the Yaskawa product correctly to
prevent accidental harm to third parties.

Specifications Change

The names, specifications, appearance, and accessories of products in product catalogs and manuals may be
changed at any time based on improvements and other reasons. The next editions of the revised catalogs or
manuals will be published with updated code numbers. Consult with your Yaskawa representative to confirm
the actual specifications before purchasing a product.

Xiii
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1 Outline

1.1.1 Standard (Orientation Control with a Motor Encoder)

1.1 System Configurations

1.1.1 Standard (Orientation Control with a Motor Encoder)
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1.1 System Configurations

1.1.2 Orientation Control with an External Encoder
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1.1.3 Orientation Control with a Magnetic Sensor

1.1.3 Orientation Control with a Magnetic Sensor
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1.2 Model Designation

1.2 Model Designation

1.2.1 Spindle Motor
Number of Digits: 1 2

1st + 2nd digits:
Motor Type
Code Specifications

AC Spindle
UA Motor

3th digit: Cooling Method

Code Specifications
K External fan cooled

4th digit: Winding System

Code Specifications
A Single winding
B Winding selection

5th digit: Series
Code Specifications
J >-V-SD Series

7th + 8th digits:
50% ED Rating (S3)

Code |Specifications (kW)
04+ 3.7
06 5.5
08 7.5
1 11
15 15
19 18.5
22 22
30*2 30
37+1.#2 37
45+1. %2 45

#1.  Available only for single winding models.
%2, Available only for three-phase 200 VAC models.

UAKAJ-22CZ100E

9th digit:
Design Re

vision Order

Code

Specifications

C

Standard

10th digit:

Encoder Specifications

Code

Specifications

Z

Pulse encoder

11th digit:

Mounting

Code

Specifications

1

Flange type

3

Foot-mounted type

12th digit:

Shaft End

Code

Specifications

O
Blank

Straight with
key and tap

N

Straight without
key and tap

13th digit:

Lead Wire Orientation

Code

Specifications

O
Blank

Left when viewed
from the load side

14th digit:

Input Voltage

Code

Specifications

Blank

Three-phase 200 VAC

E

Three-phase 400 VAC

ﬂ Outline
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1.2.2 X-V-SD Series Driver

1.2.2 X-V-SD Series Driver
(1) Power Regeneration Converter

Number

of Digits: 12 13 14 15 16 17 18 19

1 2 3 4 5 6 7

CACP-JU22A3

1st + 2nd + 3rd + 4th + 5th + 11th digit: Regeneration Method
6th + 7th digits: Series Code | Specifications
Code | Specifications 3 120-degree conduction
CACP-JU E’-()\\//\;(EPRSle(L?\Zration 12th digit: Design Revision Order*2
Converter A B C- -
8th + 9th digits: 50% ED Rating 13th digit: Mounting _
Code |Specifications (kW) Code | Specifications
15 15 Blank | Duct-ventilated
19 18.5 B*3 Base-mounted
22 22
37+1 37 14th to 19th digits:
451 45 Custom Specification**
. Code | Specifications
10th digit: Input Voltage Blank Standard
Code | Specifications
A Three-phase 200 VAC
D Three-phase 400 VAC

*]. Available only for three-phase 200 VAC models.

*2.  Compliance with UL standards starts with design revision order B. For details, refer to /4.2 Models That Are Com-
pliant with International Standards.

%3, Available only for CACP-JUOOA3BB model.

*4. For details about custom-made converters, contact your Yaskawa representative.



1.2 Model Designation

(2) SERVOPACK

Number

of Digits: 1

2 3

4 56 7 8 9

CACR- JU’IOZAEAEIEIEIEIEIEIEI

10 M

*].

1st + 2nd + 3rd + 4th + 5th +

6th + 7th digits: Series

Code

Specifications

CACR-JU

>-V-SD Series
SERVOPACK

8th + 9th +

10th digits:

Rated Output Current

14 15

16 17

11th digit: Input Voltage

Code | Specifications (Arms) | Input Voltage
028 28
036 36
065 65
084 a4 270 VDC
102 102
125 125
196 196
014 14
018 18
033 325 540 VvDC
042 42
051 51

Available only for CACR-JUOOOAEAB model.
%2, For details about custom-made converters, contact your Yaskawa representative.
#3.  There is no code for 17th digit to 20th digit.

Code Specifications
A 270 VDC
D 540 VDC
12th digit: Interface Specifications
Code Specifications
Analog speed
E reference
expanded
functions

13th digit: Design Revision Order

A, B, C s n o=
14th digit: Mounting
Code Specifications
Blank Duct-ventilated
B*! Base-mounted

15th to 20th digits:
Custom Specification*?

Code

Specifications

Blank

Standard

013

Orientation
control with an
external
encoder

023

Orientation
control with a
magnetic sensor

ﬂ Outline
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2 Compatible Devices

2.1.1 SERVOPACK and Spindle Motor

2.1 Combinations

2.1.1 SERVOPACK and Spindle Motor

Spindle Motor
Model Input Voltage UAKAJ- UAKBJ-
Single Winding Winding Selection
CACR-JUO28AEA 04, 06 06
CACR-JUO36AEA 08 08
CACR-JUOG5AEA 11, 15 11, 15
CACR-JUOS4AEA 270 VDC 19 19
CACR-JU102AEA 22 22
CACR-JU125AEA 30 30
CACR-JU196AEA 37,45 -
CACR-JUO14DEA 04, 06 06
CACR-JUO18DEA 08 08
CACR-JUO33DEA 540 VDC 11, 15 11,15
CACR-JU042DEA 19 19
CACR-JUO51DEA 22 22

2.1.2 Power Regeneration Converter and SERVOPACK

Select a power regeneration converter that has a continuous output capacity that is the same or higher than the
continuous rated capacity of the SERVOPACK.

Comverior Model || Capaciy (o) | SERVOPACKModel | ST AR
CACR-JU02SAEA 37
CACP-JU15A30] 1 CACR-JUO36AEA 55
CACR-JUOGSAEA 1
CACP-JU19A30 s CACR-JUOSAAEA 15
CACP-JU22A300 185 CACR-JUIO2AEA 185
CACP-JU30A30] 2 CACR-JUI25AEA 2
CACP-JU45A3B 37 CACR-JUI96AEA 37
CACR-JUOI4DEA 37
CACP-JU15D30 1 CACR-JUOISDEA 55
CACR-JUO33DEA I
CACP-JU19D30 15 CACR-JU042DEA 15
CACP-JU22D300 185 CACR-JUO51DEA 185




2.2 Selecting Cables

2.2

Selecting Cables

2.2.1 Spindle Motor

SERVOPACK

Pulse Encoder Cable

Spindle Motor
Main Circuit Cable

Spindle Motor

(1) Main Circuit Cable

The main circuit cable for the spindle motor must be assembled by customers. The main circuit cable for the

spindle motor consists of the following two parts.
* Cable-end connectors to SERVOPACKSs
* Cable

Note: All models of spindle motors have screw terminals for the connection of main-circuit cables. For details, refer to

5.1.2 (1) Main Circuit Cable Wiring.
Use the following information on specifications to select appropriate parts.
B Specifications for Cable-end Connectors to SERVOPACKS
SERVOPACK Model CEmEEED | GrEn) Hbeiezl CoriEe! Wire Size Manufacturer
Model Model
CACR-JU028AEA 1-917807-2 1318697-6 AWGS Tyco Electronics
Japan GK.
CACR-JUO36AEA DK-5200S-04R DK-5RECLLP1 (D3) AWGS DDK Ltd.
CACR-JUO14DEA | 1-917807-2 316041-6 AWGI2 Tyeo Electronics
Japan GK.

CACR-JUO18DEA DK-5200S-04R DK-5RECMLP1-100 AWG10 DDK Ltd.

Note: For other SERVOPACKSs, they have screw terminals. For details, refer to 5.2.1 (1) Wire Sizes and Tightening

Torques.
B Cables

A 600 V heat-resistant vinyl cable is recommended. Select an appropriate size of cable for the spindle motor
and the SERVOPACK used. For details, refer to 5.1.2 (1) Main Circuit Cable Wiring and 5.2.1 (1) Wire Sizes
and Tightening Torques.

n Compatible Devices

2-3



2-4

2 Compatible Devices

2.2.1 Spindle Motor

(2) Pulse Encoder Cable

Name

Length Order No.

External Appearance

Pulse Encoder Cable
for Spindle Motor

2m JZSP-CJP00-02-E

3m JZSP-CJP00-03-E

Sm JZSP-CJP00-05-E

10 m JZSP-CJP00-10-E

I5m JZSP-CJP00-15-E

20 m JZSP-CJP00-20-E

N

=

To SERVOPACK To spindle motor

Use the following information to select appropriate parts when assembling a pulse encoder cable.

B Specifications for Cable-end Connectors to SERVOPACKSs

Name

Model

Manufacturer

Shell

54331-0201

Plug

54306-2019

Molex Japan Co., Ltd.

Note: This cable-end connector is equivalent to the shell (10320-52A0-008) and the plug (10120-3000PE) made by Sumi-

tomo 3M Ltd.

B Specifications for Cable-end Connectors to Spindle Motors

The cable-end connector to the spindle motor is stored in the motor's terminal box upon delivery.

Name Model Manufacturer
Connector ELP-12V
Electrical Other pins LLF-01T-P1.3E* J.T.S Mfg. Co., Ltd.
Contact No.10 pin LLF-41T-P1.3E*

*  The YC-202 crimping tool is required. Contact J.T.S. Mfg. Co., Ltd. for more information.

B Cable Specifications

ltems

Standard Type

Order No.

B9400064-1-E (3 m)

B9400064-2-E (5 m)

B9400064-3-E (10 m)

B9400064-4-E (15 m)

B9400064-5-E (20 m)

General Specifications

KQVV-SW:
AWG22 x 3 (three colors)
AWG26 X 4 (four twisted-pair)

Finished Dimensions

7.5 mm dia.

Internal Configuration and
Lead Color

Al: Red
A2: Black
A3: Yellow green

F1: Blue and white - twisted-pair wire
F2: Yellow and white - twisted pair wire
F3: Green and white - twisted pair wire
F4: Orange and white - twisted pair wire

Available Cable Lengths
(Yaskawa Standards)

3m,5m, I0m, 15m, 20 m




2.2 Selecting Cables

2.2.2 X-V-SD Driver
(1) Cables for Z-V-SD Drivers

Name Length Order No. External Appearance Reference
Cable for 24-volt control
power supply 1m JZSP-CNGO00-01-E To $-V-SD driver
» With loose leads on one = _—
end 2m JZSP-CNGO00-02-E e —e — 22202
¢ Connects one X-V-SD
driver to 24-volt con- im JZSP-CNG00-03-E
trol power supply
Cable for 24-volt control
power supply 02m |JZSP-CNGO1-A2-E
¢ With connectors on ; _ A
both ends Dj S ;L:D 2220)
* Connects two 2-V-SD (0.3 m |JZSP-CNGO01-A3-E
drivers
Cables for local bus com- - _
munications 0.5m |JUPIT-W6004-A5 B ﬁﬂﬂﬁJ L.i””h (] 222(4)
1m JZSP-CJI01-1-E To converter
Cable for converter I/O 2m JZSP-CJI01-2-E i 2.2.2(5)
j]:!s:%
3m JZSP-CJI01-3-E
Im JZSP-CJI103-1-E To SERVOPACK
Cable for SERVOPACK
CNI 1/O 2m JZSP-CJI1103-2-E ] 2.2.2(6)
3m JZSP-CJ1103-3-E
Cable for SERVOPACK
CN2 1/O 2m JZSP-CJI203-2-E ] 2.2.2(6)
3m JZSP-CJI1203-3-E
3m JZSP-CJPS00-03-E
5m JZSP-CJPS00-05-E To SERVOPACK To encoder
Cable for external encoder
(with connectors onboth |10 m | JZSP-CJPS00-10-E § 2.2.2(6)
ends) :]]:5
15m JZSP-CJPS00-15-E
20m | JZSP-CJPS00-20-E
3m JZSP-CJPS03-03-E
Cable for external encoder 5m JZSP-CJPS03-05-E To SERVOPACK To encoder
(with loose leads on one 10 m JZSP-CJPS03-10-E f 2.2.2 (6)
end) j]:!s:%
15m |JZSP-CJPS03-15-E
20m | JZSP-CJPS03-20-E
1m JZSP-CJPE03-1-E To SERVOPACK
Cable for external pulse
encoder output 2m JZSP-CJPE03-2-E ] 2.2.2(6)
3m JZSP-CJPE03-3-E

n Compatible Devices

2-5



2 Compatible Devices

2.2.2 X-V-SD Driver

(cont'd)
Name Length Order No. External Appearance Reference
3m JZSP-CIMS03-03-E
5m JZSP-CIMS03-05-E To SERVOPACK To magnetic
Cable for magnetic sensor q sensor
e 10 m JZSP-CIMS03-10-E 2.2.2 (6)
I15m JZSP-CIMS03-15-E ! j
20 m JZSP-CIMS03-20-E
I m JZSP-CVHO03-01-E
HWBB cable To SERVOPACK 222 (7)
3m JZSP-CVHO03-03-E T s 3 —
Cable for analog monitor I'm JZSP-CAO1-E To SERVOPACK To measuring device |5 5 5 ®)
by = 2.
_ To computer To SERVOPACK
Cable for personal com- |, 5\ | 176p_ CV$06-02-E 2.2.2(9)
puter connection

#1. The cable connector for the FS-1378C magnetic sensor end of the cable is provided with the FS-1378C magnetic sen-
sor.
*2. Required for maintenance work.

(2) Cable Specifications for 24-V Control Power Supply (With loose leads at one end
and connects a -V-SD driver to a 24-V control power supply)
ltems Specifications
Order No. * JZSP-CNG00-00-E
Cable Length Im,2m,3m
Cable
:UL1015 AWG14
Cable and Cable-end connector to driver
Connector : 175362-1 (PIN : 353717-2)
Connector manufacturer
: Tyco Electronics Japan G.K.
% Specify the cable length in OO of the order number.
Example: JZSP-CNGO00-01-E (1 m)
(3) Cable Specifications for 24-volt Control Power Supply (With connectors on both
ends and connects two Z-V-SD drivers)
ltems Specifications
Order No. JZSP-CNGO1-A2-E JZSP-CNGO1-A3-E
Cable Length’ 0.2m 0.3 m
Cable
:ULI1015 AWG14
Cable and Connector
Connector : 175362-1 (PIN : 353717-2)
Connector manufacturer
: Tyco Electronics Japan G.K.

*  When using CACP-JU45A3B converter, use 0.3 m-cable.



2.2 Selecting Cables

(4) Cable Specifications for Local Bus Communications

ltems Specifications
Order No. JUPIT-W6004-A5
Cable Length 0.5m
Cable HRZFVV-ESB (20276)
Remarks Used for communication between the Converter and the

SERVOPACK.

(5) Cable Specifications for Converter 1/0O Signals

ltems

Specifications

Order No. *

JZSP-CJI01-00-E

Cable Length

Im,2m,3m

Cable

Cable and : HP-SB/20276SR AWG28 x 7P
Connector Cable-end connector

: 10114-6000EL (Crimping type)
Remarks Used for emergency stop.

*  Specify the cable length in O of the order number.
Example: JZSP-CJI01-1-E (1 m)

(6) 1/O Cable Specifications for SERVOPACKSs

If you make your own I/O cables, refer to the following specifications to select suitable materials.

H CN1

ltems

Specifications

Cable and
Connector

Cable

: AWG24 to ANG26 x 25P (shielded)

Shell

: 10350-52A0-008 (Sumitomo 3M Ltd.)

Plug

: 10150-3000PE (soldered type, Sumitomo 3M Ltd.)*1
Connector kit

- JZSP-CSI9-1-E*2

Remarks

Used for 1/0 signals

#1. The crimping type is 10150-6000EL (Sumitomo 3M Ltd.).
#2.  This product consists of a plug and a shell (unshielded, Yaskawa Controls Co. Ltd.).

B CN2

ltems

Specifications

Cable and
Connector

Cable

: AWG24 to AWG30 X 18P (shielded)
Shell

: 10336-52A0-008 (Sumitomo 3M Ltd.)

Plug
- 10136-3000PE (soldered type, Sumitomo 3M Ltd.)"!
Connector kit

: JZSP-VAI09-E*2

Remarks

Used for 1/O signals

#1.  The crimping type is 10150-6000EL (Sumitomo 3M Ltd.).
%2, This product consists of a plug and a shell (plated, Yaskawa Controls Co. Ltd.).

n Compatible Devices
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2 Compatible Devices

2.2.2 X-V-SD Driver

H CN9

ltems Specifications

Cable

: AWG24 to AWG30 X 10P (shielded)

Shell

Cable and : 10320-52A0-008 (Sumitomo 3M Ltd.)

Connector Plug

: 10120-3000PE (soldered type, Sumitomo 3M Ltd.)*1
Connector kit

: JZSP-VEP02-E"?

Remarks Used for I/O signals

*1. The crimping type is 10120-6000EL (Sumitomo 3M Ltd.).
*2. This product consists of a plug and a shell (plated, Yaskawa Controls Co. Ltd.).

B CN10
ltems Specifications

Cable
: AWG24 to AWG30 X 7P (shielded)
Shell

Cable and : 10314-52A0-008 (Sumitomo 3M Ltd.)

Connector Plug
- 10114-3000PE (soldered type, Sumitomo 3M Ltd.)"!
Connector kit
: JZSP-CHI9-1"?

Remarks Used for output signals of load shaft encoder

*1. The crimping type is 10114-6000EL (Sumitomo 3M Ltd.).
%2, This product consists of a plug and a shell (unshielded, Yaskawa Controls Co. Ltd.).

(7) Cable Specifications for HWBB

ltems Specifications
Order No.” JZSP-CVH03-00-E
Cable Length Im,3m
Cable
Cable and : 2A-SB LF AWG26 x 3P
Connector Connector kit
:2013595-1 (Tyco Electronics Japan GK.)
Remarks Used for HWBB

*  Specify the cable length in O of the order number.
Example: JZSP-CVHO03-01-E (1 m)

(8) Cable Specifications for Use with an Analog Monitor

ltems Specifications

Order No. JZSP-CAO1-E

Cable length Im
Cable
: STYLE 1007 AWM E74037

Connectors AWG24 VW-1
Connector
: DF11-4DS-2C

Remarks Used for analog output signals, such as speed reference and
torque reference.




2.2 Selecting Cables

(9) Cable Specifications for Use with a Computer

ltems Specifications
Order No. JZSP-CVS06-02-E
Cable length 2.5m
Cable-end connector to SERVOPACK
: USB Type miniB
Connectors Cable-end connector to computer
: USB Type A
Used to connect a SERVOPACK with a personal computer in
Remarks

which SigmaWin+ is installed.

n Compatible Devices
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2 Compatible Devices

2.3.1 Molded-case Circuit Breakers, Ground Fault Detectors, and Magnetic Contactors

2.3

2.3.1

Peripheral Devices

Molded-case Circuit Breakers, Ground Fault Detectors, and Magnetic
Contactors

Always install a circuit breaker to protect the main circuits. The type of circuit breaker that is required depends

on what you need to detect.

Detecting only overcurrent: Use a molded-case circuit breaker.

Detecting overcurrent and leakage current: Use a ground fault detector that detects overloads and leakage cur-
rent. Or, use a molded-case circuit breaker together with a ground
fault detector that detects only leakage current.

/N\ WARNING

» Always install a molded-case circuit breaker or ground fault detector in the main circuit.
Failure to observe this warning may result in electric shock, equipment damage, or fire.

Molded-case Circuit Breaker

A molded-case circuit breaker shuts OFF the power supply when it detects an overcurrent. Install a molded-
case circuit breaker between the power supply and the main circuit power supply input terminals (R/L1, S/L2,
and T/L3).

Select the molded-case circuit breaker based on the information of power supply capacity per power regenera-
tion converter, input current (50%ED, continuous ratings), and inrush current in (4) Converter Input Current
and Inrush Current.

Ground Fault Detector

A ground fault detector detects leakage current. Some models will also detect overcurrent in addition to leak-
age current. Use the type that is suitable for your application. Install a ground fault detector between the power
supply and the main circuit power supply input terminals (R/L1, S/L2, and T/L3).

Recommended ground fault detector: A ground fault detector with harmonic countermeasures and a rated
sensed current of 30 mA or higher for each power regeneration con-
verter. A ground fault detector with harmonic countermeasures removes
leakage current for harmonics and detects only leakage current in the
frequency range that presents a hazard to humans. If you use a ground
fault breaker that does not have harmonic countermeasures, the leakage
current from the harmonics will increase the chance of malfunctions.

Select the ground fault detector based on the information of power supply capacity per power regeneration
converter, input current (50%ED, continuous ratings), and inrush current in (4) Converter Input Current and
Inrush Current.

Magnetic Contactors

The magnetic contactor for the control circuit power supply turns the control circuit power supply ON and
OFF. The magnetic contactor for the main circuit power supply turns the main circuit power supply ON and
OFF. Use a magnetic contactor (MC) to turn OFF the control power supply or main circuit power supply
sequence.

Note: If the magnetic contactor on the main circuit power supply input is turned ON and OFF frequently, the Z-V-SD servo
driver may be damaged. Do not turn the power supply ON and OFF with the magnetic contactor more than one time
every 30 minutes.

Select the magnetic contactor based on the information of power supply capacity per power regeneration con-
verter, input current (50%ED, continuous ratings), and inrush current in (4) Converter Input Current and
Inrush Current.



2.3 Peripheral Devices

(4) Converter Input Current and Inrush Current

Power Supply Input
i Capacity Capacity per Input Inrush
Capacity (Continuous Power . Power BT Current S
Voltage | (50%ED) ; Regeneration 8 o (Continuous AT
kW Ratings) Converter Model RegueEiton | (BUEE) Ratings) (Main Circuit)
kW Converter Arms Arm Agp
(kVA) S
15 11 CACP-JU15A30 22.5 73 54 83
18.5 15 CACP-JU19A30 30.5 90 73 83
200 V 22 18.5 CACP-JU22A30 37.5 107 90 83
30 22 CACP-JU30A30 45.0 145 107 178
37 30 CACP-JU37A3B 61.5 179 145 178
45 37 CACP-JU45A3B 75.0 218 179 178
15 11 CACP-JU15D30 22.5 36 27 173
400 V 18.5 15 CACP-JU19D30O 30.5 45 36 173
22 18.5 CACP-JU22D30 37.5 53 45 173

2.3.2 Surge Absorbers

A surge absorber absorbs the energy that is stored in the coil of an inductive load to suppress noise. Always
use surge absorbers or diodes on all inductive loads that are connected near the Z-V-SD servo driver. (Induc-
tive loads include magnetic contactors, magnetic relays, magnetic valves, solenoids, and magnetic brakes.)

» Always install surge absorbers. If you do not install surge absorbers, the surge voltage from the coil
that occurs when the inductive load is turned ON and OFF will affect the SERVOPACK control signal
IMPORTANT lines and could cause incorrect signals.

o » Select a surge absorber with a capacity that is sufficient for the coil in the inductive load.

2.3.3 AC Reactor

Make sure to install an AC reactor, which corresponds to the capacity of the individual power regeneration
converter, to each power regeneration converter.

Do not connect any equipment other than the power regeneration converter to the secondary side of the AC
reactor. If this caution is not observed, an overcurrent may occur in the power regeneration converter. An AC
reactor is effective in improving the power factor of the power supply side.

Select an AC reactor based on the following table.

Power Regeneration Converter AC Reactor

Input Voltage Model Model
CACP-JU15A30 X008017
CACP-JU19A30 X008018
Three-phase CACP-JU22A30 X008019
200 VAC CACP-JU30A30 X008020
CACP-JU37A3B X008029
CACP-JU45A3B X008022

CACP-JU15D30 X008010
Three-phase

400 VAC CACP-JU19D3O [ X008011
CACP-JU22D30 | X008012

# UL standards are not supported. Ask your Yaskawa representative if you require an AC Reactor that supports UL stan-
dards.

n Compatible Devices




2 Compatible Devices

2.3.4 Magnetic Contactor for Winding Selection

2.3.4

2.3.5

Magnetic Contactor for Winding Selection

A magnetic contactor for winding selection is needed only if a winding selection motor is used as the spindle
motor.

Select a magnetic contactor for winding selection based on the following table.

: *
SERVOPACK for Winding Selscton
Model
Input Voltage Model .
Standard For UL Compliance
CACR-JUO28AEA
CACR-JUO36AEA HV-75AP4 HV-75AP4/UL
CACR-JUO65AEA
270 VDC CACR-JUOS4AEA
CACR-JU102AEA HV-150AP4 HV-150AP4/UL
CACR-JU125AEA
CACR-JU196AEA HV-200AP4 HV-200AP4/UL
CACR-JUO14DEA
CACR-JUO18DEA HV-75AP4 HV-75AP4/UL
540 VDC CACR-JUO33DEA
CACR-JUO42DEA
CACR.IUOSIDEA HV-150AP4 HV-150AP4/UL

*  Model numbers for contactors with safety covers are HV-C—JAP4S and HV-C——AP4S/UL.

Noise Filter

A noise filter installed on the power supply side eliminates noise leaking from the main circuit power line to
the Z-V-SD driver. The filter also reduces the noise leaking from the X-V-SD driver to the main circuit power
line.

Use a noise filter designed to suppress harmonic noise. Do not use general-purpose noise filters, because their
effectiveness is minimal when used with the X-V-SD driver.

Install a noise filter at the input side of the power regeneration converter.

Yaskawa recommends the following noise filters.

Power Regeneration Converter Noise Filter
Input Voltage Model Model
CACP-JU15A30 HF3060C-SZC-47EDD
CACP-JU19A30 HF3080C-SZC-47EDD
Three-phase CACP-JU22A30 HF3100C-SZC-47EDD
200 VAC CACP-JU30A30
HF3150C-SZC-47EDD
CACP-JU37A3B
CACP-JU45A3B HF3200C-SZC-49EDE"
CACP-JU15D30O HF3030C-SZC-47EDD
Three-phase
400 VAC CACP-JU19D30O HF3040C-SZC-47EDD
CACP-JU22D30O HF3050C-SZC-47EDD

*  Also use the following compact AC power supply block-type capacitor (X capacitor).
Compact AC power supply block-type capacitor (X capacitor) model: LDA106M-AA (Soshin Electric Co., Ltd.)



2.3 Peripheral Devices

ditions. If you use a ground fault detector, consider the ground conditions and the leakage current of the
noise filter when you select one.

IMPORTANT Ask the manufacturer of the noise filter for details.

o Some noise filters have large leakage currents. Leakage current is also greatly affected by ground con-

2.3.6 Base Mounting Units

When mounting Servo Drives to bases, mount them together with the following Base Mounting Units.

(1) Power Regeneration Converters

Power Regeneration Converter

Base Mounting Unit

Input Voltage Model*

Model

CACP-JU15A30

CACP-JU19A30

Three-phase CACP-JU22A30

JUSP-JUBM100AA

200 VAC CACP-JU30A30

CACP-JU37A3B

JUSP-JUBM150AA

CACP-JU45A3B

JUSP-JUBM250AA

CACP-JU15D30

Three-phase

400 VAC CACP-JU19D30O

CACP-JU22D30

JUSP-JUBM100AA

#*  The box at the end of the model numbers indicates the design order (A, B, C, etc.). Compliance with UL standards

starts with design order B.

(2) SERVOPACK

SERVOPACK

Base Mounting Unit

Input Voltage Model

Model

CACR-JUO28AEA

CACR-JUO36AEA

JUSP-JUBMO050AA

CACR-JUO65AEA

JUSP-JUBMO75AA

270 VDC CACR-JUOS4AEA

CACR-JU102AEA

CACR-JU125AEA

JUSP-JUBM150AA

CACR-JU196AEA

JUSP-JUBM250AA

CACR-JUO14DEA

CACR-JUO18DEA

JUSP-JUBMO050AA

540 VDC CACR-JUO33DEA

JUSP-JUBMO75AA

CACR-JU042DEA

CACR-JUO51DEA

JUSP-JUBM150AA

n Compatible Devices
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3 Specifications and External Dimensions

3.1

Spindle Motor

(1) Configuration
The motor configuration is shown in the following diagram.
® ® ® 0 o
N A
O i K= ®
© I il
ﬂ | 3 . ‘“j,
L
3
Motor Configuration
Number Name Number Name
O] Output shaft (Motor shaft) ® Stator winding
@ Bearings @ Terminal box
©) Rotor Cable socket
O] Rotor short-circuit ring ® Cooling fan
©] Stator Encoder
Encoder board .
Encoder
connector —| B olUlV |W]lo olo
| ololol |717273||
@ @_} ;\/I;in circuit Fan power
,/ i terminals supply 1 \
Cable connector <4 o ] Cable connector

Terminal and Connector Arrangement

Encoder Connector

Number Terminal Number Terminal
1 5VDC 7 PC
2 oV 8 /PC
3 PA 9 FG (Frame Ground)
4 /PA 10 SS (Shield)
5 PB 11
TS
6 /PB 12

Model: ELR-12V

Manufacturer: J.S.T.Mfg.Co.,Ltd.
Note: A crimp tool is required.

Motor Connector



3.1 Spindle Motor

(2) Ratings and Specifications
B Single-winding Motor

Model: UAKAJ-OIOC (200 V), -O0COOOOE (400 V)

Items 5 - -
04 | 06 | 08 11 15 | 19 | 22 | 302 | 372|452
50% ED Rating (S3)"" kw 37 | 55 | 715 | 11 15 | 185 | 22 | 30 | 37 | 45
Continuous Rating (S1) kW 22 3.7 5.5 7.5 11 15 185 | 22 30 37
Continuous Rated Torque |[N-m 14 24 35 48 70 96 118 183 249 307
Base Speed min-! 1500 1150
Maximum Speed min™ 10000 7000 6000 5000
Moment of Inertia k>;1n323 7.1 | 140 | 21.0 | 25.0 | 69.0 | 69.0 | 89.0 | 231 | 266 | 398
Vibration V5 V10
Noise | dB (A) 75 or less 80 or less
Cooling Method Totally enclosed, external fan cooled
Protection Class 1P44 (IEC34-5)
Equipped with thermostat (automatic reset)
Cooling Fan Motor 200 V class: Three-phase 200 V 50/60 Hz, 220 V 50/60 Hz, 230 V 60 Hz
400 V class: Three-phase 400 V 50/60 Hz, 440 V 50/60 Hz, 460 V 60 Hz
Encoder (Magnetic) Pulse encoder (1024 p/r)
Overheating Protection NTC thermistor
Installation Flange type: IM B5, IM V1 (motor shaft from horizontal to vertically down)
Foot-mounted type: IM B3 (installed on floor)
i S s o 10 (URKATOS, 71507 of
Thermal Class F
Winstand Vlage o0y i
Insulation Resistance 500 V DC 10 MQ minimum

SlurfeLmeling AT IR REEIIE £ 0 to 40°C, 20 to 80% RH (no condensation)

Surrounding Air Humidity

Altitude 1000 m or less

Bearing Lubrication Grease

Paint Color Munsell N1.5

Compliant Standards JIS, JEC

Applicable I‘Igee-phaseZOOV 028A | 028A | 036A | 065A | 065A | 084A | 102A | 125A | 196A | 196A
SERVOPACK

CACR-JUOOO Xrgee-phasemov 014D | 014D | 018D | 033D | 033D | 042D | 051D | - - -

*].  The 50% ED rating (S3) is for a 10 minute cycle consisting of 5 minutes of operation and 5 minutes stopped.
%2, Available only for three-phase, 200 VAC models.

Specifications and External Dimensions
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B Winding Selection Motor

Model: UAKBJ-OIOC (200 V), -O00COOODE (400 V)

3-4

ftems 06 08 11 15 19 22 302
50% ED Rating (S3)" kW 5.5 7.5 11 15 185 22 30
Continuous Rating (S1) kW 3.7 5.5 7.5 11 15 18.5 20
Continuous Rated Torque N-m 71 105 143 263 249 307 332
Base Speed min™" 500 400 575
Maximum Speed min-1 7000 6000 5000
Moment of Inertia x 103 kg'm? | 69.0 ‘ 69.0 | 89.0 | 2310 ‘ 231.0 ‘ 2660 | 398.0
Vibration V5 V10
Noise ‘ dB (A) 75 or less ‘ 80 or less

Cooling Method

Totally enclosed, external fan cooled

Protection Class

P44 (IEC34-5)

Cooling Fan Motor

Equipped with thermostat (automatic reset)

200 V class: Three-phase 200 V 50/60 Hz, 220 V 50/60 Hz, 230 V

60 Hz

400 V class: Three-phase 400 V 50/60 Hz, 440 V 50/60 Hz, 460 V

60 Hz

Encoder (Magnetic)

Pulse encoder (1024 p/r)

Overheating Protection

NTC thermistor

Installation

Flange type: IM BS5, IM V1 (motor shaft from horizontal to vertically

down)
Foot-mounted type: IM B3 (installed on floor)

Overload Capacity

200% of continuous rated (S1) output for 10 s

Thermal Class

F

Withstand Voltage

200 V class: 1500 VAC for one minute
400 V class: 1800 VAC for one minute

Insulation Resistance

500 V DC 10 MQ minimum

Surrounding Air Temperature and

0 to 40°C, 95% RH or less (no condensation)

Surrounding Air Humidity

Altitude 1000 m or less

Bearing Lubrication Grease

Paint Color Munsell N1.5

Compliant Standards JIS, JEC

Applicable Three-phase 200 V AC 028A | 036A | 065A | 065A | 084A | 102A | 125A
SERVOPACK

CACR-JuOOO |Three-phase 400V AC 014D 018D 033D 033D 042D 051D -

*1. The 50% ED rating (S3) is for a 10 minute cycle consisting of 5 minutes of operation and 5 minutes stopped.
*2.  Available only for three-phase, 200 VAC models.



3.1 Spindle Motor

(3) Output and Torque Characteristics

The output and torque characteristics for spindle motors are shown below.

B Single-winding Motors

a Specifications and External Dimensions

Model L L
Output Characteristics Torque Characteristics
UAKAJ- P q
29.3 10 second rating
23.6 509%ED rating
4.6 10 second ratin Torque
Output 7 50%ED ratin (N*m) (140 Continuous rating
kW -
04C (kW) 2.2 Continuous rating \3.0
1.8
1500 6400 8000 10000 1500 6400 8000 10000
Motor speed (min-1) Motor speed (min-')
7.4 10 second rating 271
. «+— 10 second rating
5.5 50%ED rating 35.0
50%ED ratin
Output 3.7 Continuous rating 37 T’c\)lr.que 23.6 9
06C (kW) 33 (N-m) Continuous rating
2.2
1500 5000 6000 10000 1500 5000 6000 10000
Motor speed (min-') Motor speed (min-")
63.7
-<+— 10 second rating
10 10 second rating 47.8
- 50%ED rating
Output 7.5 50%ED rating 70 Torque| 35.0 ] )
08C (kW) 5.5 Continuous rating 6.0 (N-m) Continuous rating
4.4
1500 7000 8000 10000 1500 7000 8000 10000
Motor speed (min-') Motor speed (min-')
15 10 second rating .o =y rating 95.5 10 second rating
11 70.0 50%ED rating
Torque . .
11C (kW) -
6.6
4.5
1500 5000 6000 10000 1500 5000 6000 10000
Motor speed (min-') Motor speed (min-*)
22 10 second rating 140 10 second rating
o )
15 509%ED rating 15.7 95.5 S0%ED rating
Output i i
(kVF\)/) 11_Continuous rating 12,8 | Torque 70.0 Continuous rating
15C 94 | (N'm)

1500

Motor speed (min-')

5000 6000 7000

1500 5000 6000

Motor speed (min-')

7000




3 Specifications and External Dimensions

(cont'd)
Model - L
UAKA.J- Output Characteristics Torque Characteristics
30 10 second rating S0%ED rating
191 10 second rating
18.5 50%ED ratin:
Output gg Torque [118 (; i 9 i
. . ontinuous rating
19C (kW) 15 Continuous rafing 12.8 (N-m)
95.5
1500 4000 6000 7000 1500 4000 6000 7000
Motor speed (min-") Motor speed (min-')
37 10 second rating S0%ED rating
236 — 10 second rating
29 211 | Toraue 140 50%ED rating
22C O(E\t/‘\)/l;t —_— (N _qm) Continuous rating
18.5 Continuous rating 18.8 118
15.8
1500 4000 6000 7000 1500 4000 6000 7000
Motor speed (min-') Motor speed (min-*)
i 50%ED ratin:
44 10 second rating otD rating 365 10 second rating
50%ED rating
30 Torque S
Conti ti
Output 22 Continuous rating | 2;; (N-m) [183 ontinuous rating
30C (kw) :
16.5
1150 3700 4500 6000 1150 3700 4500 6000
Motor speed (min-') Motor speed (min-')
500/16ED rating
54 10 second rating 449 10 second rating
50%ED rating
2 Torque 307
Output - - Continuous rating
30 Continuous rating \33.3 N-m) |249
37C (kW) 27.7 e
22.5
1150 3700 4500 6000 1150 37(50 4500 6000
Motor speed (min-') Motor speed (min-')
74 10 second rating o ) 615 10 second rating
S0%ED rating 509ED rating
Output 22 Torque 34 . .
(kW) 37 Continuous rating 41.4 (N-m) [307 Continuous rating
45C
29.7
24.4
1150 2800 3300 5000 1150 2800 3300 5000
Motor speed (min-') Motor speed (min-")




3.1 Spindle Motor

B Winding Selection Motors

Model s _
Output Characteristics Torque Characteristics
UAKBJ-
High-speed winding High-speed winding
47.1 10 second rating
7.4 10 second rating 350 509ED rating
) Torque
Output 5.5 50%ED ratin
(kW) 2 ~—J52 | (N'm)|236 Continuous rating
3.7 Continuous rating g:
1500 5000 6000 7000 1500 5000 6000 7000
Motor speed (min-') Motor speed (min-')
06C
Low-speed winding Low-speed winding
126 10 second rating
6.6 10 second rating 105 Continuous rating
[ i 50%ED ratin:
Output 5.5 50%ED rating Torque 07 / (] g
3.7 Continuous rating
500 1500 500 1500
Motor speed (min-') Motor speed (min-")
High-speed winding High-speed winding
70.0 10 second rating
11 10 second rating )
478 50%ED rating
Output 7.5 50%ED rating Torque = )
73 . Continuous
(kw) 5.5 Continuous rating 6.4 (N-m) 1350 rating
47
1500 4700 6000 7000 1500 4700 6000 7000
Motor speed (min-') Motor speed (min-')
08C
Low-speed winding Low-speed winding
; 172 10 second rating
9 10 second rating 143 Continuous rating
7.5 50%ED ratin S0%ED rating
. () i
Output & Torque 105 e
N B
(kW) 5.5 Continuous rating (N-m)
500 1500 500 1500

Motor speed (min-')

Motor speed (min-')

a Specifications and External Dimensions
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(cont'd)

Model
UAKBJ-

Output Characteristics

Torque Characteristics

11C

High-speed winding

15 10 second rating

11 50%ED rating \
10.7
Output 7.5 Continuous ratipg 94
(kW) :
6.4
1500 5000 6000 7000

Motor speed (min-')

High-speed winding

95.5 10 second rating
70.0 50%ED rating
Torque
(N-m) | 47.8 Continuous
rating

1500 5000 6000 7000

Motor speed (min-')

Low-speed winding

13.2 10 second rating

11 50%ED rating

Output

(kW) 7.5  Continuous rating

500 1500
Motor speed (min-')

Low-speed winding

252 10 second rating

50%ED rating

Torque .
(N-m) 143 rating

500 1500
Motor speed (min-')

15C

High-speed winding

22 10 second ratin

Output 15 50%ED rating 13.9
(kw) 11 Continuous rating 120
8.8

1000 3800 4800 6000

Motor speed (min-*)

High-speed winding

210 10 second rating
143 50%ED rating
Torque .
(N-m) | 105 Continuous
rating
1000 3800 4800 6000

Motor speed (min-*)

Low-speed winding

18 10 second rating

15 50%ED rating

Output

(kW) 11 Continuous rating

400 1000
Motor speed (min-")

Low-speed winding

430 10 second rating

358

o )
Continuous 50%ED rating

Torque |-283_rating
(N-m)

400 1000

Motor speed (min-')




3.1 Spindle Motor

(cont’d)
Lhzels Output Characteristics Torque Characteristics
UAKBJ-
High-speed winding High-speed winding
1 d rati
30 10 second rating 191 0 second rating
50%ED rating
Output 18.5 50%ED rating 475 | Torque| 118 .
(kW) 15 Continuous rating [ ~~14.8 | (N'm) Continuous
95.5 rating
12.0
1500 3500 4800 6000 1500 3500 4800 6000
Motor speed (min-') Motor speed (min-')
19C
Low-speed winding Low-speed winding
369 10 second rating
22.2 10 second rating 307
T 249 Continuous rating 50%ED rating
Output 18.5  50%ED rating orque
(kW) (N-m)
15 Continuous rating
575 1500 575 1500
Motor speed (min-1) Motor speed (min-')
High-speed winding High-speed winding
236 10 second rating
37 10 second rating 50%ED rating
. Torque | 140
Output
(EVF\)/'; 22_S0%6ED rating 215 | (N'm) Continuous
18.5 Continuous rating [ 17.6 118 rating
14.8
1500 3500 4800 6000 1500 3500 4800 6000
in-1
Motor speed (min-1) Motor speed (min-')
22C
Low- d windi
ow-speed winding Low-speed winding
26.4 10 second rating 439 10 second rating
. 365 09 :
Output 22 50%ED rating 50%ED rating
(kw) Toraue 507 Conti
; N . ontinuous
18.5 Continuous rating (N-m) rating
575 1500 575 1500

Motor speed (min-')

Motor speed (min-")

a Specifications and External Dimensions



3 Specifications and External Dimensions

(cont'd)
Model o o
Output Characteristics Torque Characteristics
UAKBJ-
High-speed winding High-speed winding
255 10 second rating Conti i
40 10 second rating ontinuous rating
191 50%ED rating
30 50%ED rating
Output T 32.0 Torque 127 /
(kW) 20 Continuous rating 288 | (Nm)
19.2
1500 4000 4800 5000 1500 4000 4800
Motor speed (min-*) Motor speed (min-') 5000
30C
Low-speed winding Low-speed winding
36 10 second rating 598 10 second rating
Sorn 50%ED rating
o )
Output 20 _S0%ED rating Toraue | 33 rating
(kW) 20 Continuous rating (N-m)
575 1500 575 1500

Motor speed (min-")

Motor speed (min-)




3.1 Spindle Motor

(4) Tolerance Radial Loads

The tolerance radial loads for spindle motors are shown in the following table.

Model: Rated Output (kW) Tolerance Radial Load (N)
UAKAJ-, 50%ED Rating/ Single-winding Motor | Winding Selection Motor
UAKBJ- Continuous Rating Model: UAKAJ-OIOC Model: UAKBJ-OIOIC
04 3.712.2 1180 -
06 5.5/3.7 1180 2940
08 7.5/5.5 1470 2940
11 11/7.5 1470 3530
15 15/11 2940 4410
19 18.5/15 2940 4410
22 22/18.5 3530 4900
30" 30/22"2 4410 5200
37" 37/30 4900 -
45" 45/37 5200 -
#1. Available only for three-phase, 200 VAC models.
*2. The rated output for the winding selection motor is 30/20 kW.
(5) Motor Total Indicator Readings
The motor TIR (Total Indicator Reading) are shown in the following tables.
B Flange Type
Model
Item Single-winding Motor: | Winding Selection Motor: Accuracy
UAKAJ-OO UAKBJ-OO
Perpendicularity of the 041022 06t 11 0.04 mm
Flange Face to the 30,37 15 0.06 mm
Motor Shaft 45 19 to 30 0.072 mm
04to 11 - 0.04 mm
Concentricity of the 15 to 22 06 to 11 0.046 mm
Flange Mating Part to the
Motor Shaft 30, 37 15 0.048 mm
45 19 to 30 0.070 mm
04 to 08 - 0.02 mm
AXia,\'AEtLéTOS“; a"f{ the 11t022 06to 11 0.022 mm
30 to 45 15 to 30 0.028 mm
B Foot-mounted Type
Model
Item Single-winding Motor: | Winding Selection Motor: Accuracy
UAKAJ-OO UAKBJ-OO
04 to 08 - 0.03 mm
Shaft Parallelism 11to022 06 to 11 0.033 mm
30 to 45 15t0 30 0.042 mm
04 to 08 0.02 mm
Shaft Vibration 11 to 22 06to 11 0.022 mm
30 to 45 15to 30 0.028 mm

Specifications and External Dimensions
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3 Specifications and External Dimensions

(6) Rotation Direction

g{'

S
=

A
\
O\

(7)

Spindle Motor

/O Counterclockwise

Forward rotation of the spindle motor is counterclockwise when viewed from
the load. For more information on how to change the direction of rotation, refer

to 11.2.2 Spindle Motor Rotation Direction.

directions: Vertical, side to side, and front to back.

The spindle motor will withstand the following vibration acceleration in three

Spindle Motor Vibration Vibration Frequency
Winding Model Acceleration at [ Constant | Constant
System Flange Amplitude | Acceleration

UAKAJ-04 to -22 24.5 m/s2

Single 2
winding UAKAJ-30, -37 19.6 m/s
UAKAJ-45 4.9 m/s?

10 to 60 Hz | 6 to 2500 Hz

UAKBJ-06, 08, -11 24.5 m/s>

Winding 5
Selection UAKBJ-15 to -22 19.6 m/s
UAKBJ-30 4.9 m/s?

@

IMPORTANT

The amount of vibration the spindle motor endures will vary depending on the applica-
tion. Check the vibration acceleration being applied to your motor for each application.




3.1 Spindle Motor

(8) External Dimensions

B Single-winding Motors
» Flange type

b

/" Shaft Extension oo
= N =
g < E——
) 3 = T :
Hhiss T B .
- Unit: mm
U'\'i‘;ﬂ_ L | LA LB LC |LG |LH | L |LR| Z | D I | KD | KL | KI
04 375 | 185 1508, | 174 | 12 | 220 | 315 | 60 | 11 | 174 | — | 34 | 142 | 174
06 467 | 185 [1500,, | 174 | 12 | 220 | 407 | 60 | 11 | 174 | — | 34 | 142 | 174
08 496 | 215 [1809,, | 204 | 16 | 250 | 416 | 80 | 15 | 204 | 270 | 42.5 | 158 | 207
11 556 | 215 | 1805, | 204 | 16 | 250 | 446 | 110 | 15 | 204 | 270 | 42.5 | 158 | 207
15 568 | 265 |230 506 | 250 | 20 | 300 | 458 | 110 | 15 | 260 | 343 | 42.5 | 181 | 250
19 568 | 265 |230 506 | 250 | 20 | 300 | 458 | 110 | 15 | 260 | 343 | 42.5 | 181 | 250
22 632 | 265 230 04 | 250 | 20 | 300 | 522 | 110 | 15 | 260 | 343 | 42.5 | 181 | 250
30 769 | 350 |300 5,5, | 320 | 20 | 385 | 629 | 140 | 19 | 320 | 440 | 61 | 227 | 320
37 809 | 350 |30005.s | 320 | 20 | 385 | 669 | 140 | 19 | 320 | 440 | 61 | 227 | 320
45 797 | 400 |350 5, | 370 | 22 | 450 | 657 | 140 | 24 | 380 | 504 | 61 | 315 | 388
Model Shaft End Dimensions A'\F;IZI:)SX.
UAKAJ- Q QK QR ] T u w d m kg
04 60 45 1 28 0000 7 4 8 16 M6 29
06 60 45 1 28 0015 7 4 8 22 M4 47
08 80 70 2 32 0016 8 5 10 22 M5 52
1 110 90 0.5 | 48,6 9 5.5 14 40 M5 59
15 110 90 1 48 9 016 9 5.5 14 40 M5 94
19 110 90 1 48 0 016 9 5.5 14 40 M5 94
22 110 90 1 55 001 10 6 16 45 M5 120
30 140 110 2 60 0017 11 7 18 50 M6 220
37 140 110 2 60 553¢ 11 7 18 50 M6 250
45 140 110 1 70 5010 12 7.5 20 60 M6 310

Note 1. The shaft key and the keyway are standard JIS B 1301-1996 models.
2. The figures are provided only to explain the dimensions. The actual appearance of the spindle motor may vary.

Specifications and External Dimensions
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3 Specifications and External Dimensions

* Foot-mounted type’

oD L .
K A R sShaft Extension o
| 2 _
| : H
' S B =
| I K0 ] S s
{ OK — 1 T 3-m screw*, |
NERriE TF I F %8 POJOR 4 depth 10
4-z E_|.E N - . ‘
dia. i *For 3.7/2.2 kW motors: 2-m screw i
mounting holes M
Unit: mm
Model A|lB| c |D|E|F|G|H|J|KD|L|[M|N|R
UAKAJ-
04 230 | 83 |10095 | 174 | 80 | 40 | 9 | 242 | 34 | 34 | 375 | 188 | 106 | 145
06 292 | 113 |10095 | 174 | 80 | 70 | 9 | 242 | 34 | 34 | 467 | 188 | 168 | 175
08 286 | 117 |11255 | 204 | 95 | 50 | 10 | 269 | 75 | 42.5| 486 | 220 | 129 | 200
11 296 | 137 | 11255 | 204 | 95 | 70 | 10 | 269 | 75 | 42.5| 546 | 220 | 177 | 250
15 261 | 196 |16095 | 260 | 127 | 89 | 16 | 341 | 55 | 42.5| 568 | 290 | 223 | 307
19 261 | 196 |16095 | 260 | 127 | 89 | 16 | 341 | 55 | 42.5| 568 | 290 | 223 | 307
22 307 | 212 |16095 | 260 | 127 | 105 | 16 | 341 | 55 | 425 | 630 | 290 | 255 | 323
30 381 | 246 |18095 | 320 [139.5] 127 | 16 | 407 | 55 | 61 | 769 | 320 | 298 | 388
37 421 | 246 18005 | 320 |139.5| 127 | 16 | 407 | 55 | 61 | 809 | 320 | 298 | 388
45 377 | 273 |22505 | 380 | 178 | 127 | 21 | 540 | 75 | 61 | 793 | 420 | 370 | 416
Model B . " Shaft End Dimensions A’\[;l;;rsosx.
UAKAJ- Q | QK | QR = T U w d m kg
04 45 12 | 174 | 60 | 45 1| 28500 7 4 8 16 | M6 | 30
06 45 12 | 174 | 60 | 45 128505 7 4 8 22 | M4 | 49
08 70 12 | 207 | 80 | 70 2 32006 | 8 5 10 | 22 | M5 | 56
11 70 12 ] 207 | 110 | 90 | 05 [485,, | 9 55 | 14 | 40 | M5 | o4
15 108 | 15 | 250 | 110 | 90 1 48506 | 9 55 | 14 | 40 | M5 | 110
19 108 | 15 | 250 | 110 | 90 1 48506 | 9 55 | 14 | 40 | M5 | 110
22 108 | 15 | 250 | 110 | 90 155009 1 10 6 16 | 45 | M5 | 130
30 121 | 19 | 320 | 140 | 110 | 2 |605%3 | 11 7 18 | 50 | M6 | 230
37 121 | 19 | 320 | 140 | 110 | 2 |600%¢ | 11 7 18 | 50 | M6 | 260
45 149 | 24 | 388 | 140 | 110 L7058 | 12 | 75 | 20 | 60 | M6 | 320

Note 1. The shaft key and the keyway are standard JIS B 1301-1996 models.
2. The figures are provided only to explain the dimensions. The actual appearance of the spindle motor may vary.



3.1 Spindle Motor

B Winding Selection Motors
* Flange type

E /KD Shaft Extension
[ ] _
; 71
ZTF = -2 ' %
D ] .
O] /}I -
& - = KL
|f|_d01 of nj 4-Z dia. mounting holes ar Q | S depth 10
B
Unit: mm
Model
UAKBJ- L LA LB LC | LG | LH | LL | LR z D | KD | KL Ki
06 568 | 265 230506 | 250 | 20 | 300 | 458 | 110 | 15 | 260 | 343 | 42.5 | 181 | 250
08 568 | 265 230506 | 250 | 20 | 300 | 458 | 110 | 15 | 260 | 343 | 42.5 | 181 | 250
11 632 | 265 2309, | 250 | 20 | 300 | 522 | 110 | 15 | 260 | 343 | 42.5 | 181 | 250
15 769 | 350 {3009, | 320 | 20 | 385 | 629 | 140 | 19 | 320 | 440 | 61 | 227 | 320
19 769 | 350 3009, | 320 | 20 | 385 | 629 | 140 | 19 | 320 | 440 | 61 | 227 | 320
22 809 | 350 |3005,5 | 320 | 20 | 385 | 669 | 140 | 19 | 320 | 440 | 61 | 227 | 320
30 797 | 400 3500, | 370 | 22 | 450 | 657 | 140 | 24 | 380 | 504 | 61 | 315 | 388
Model Shaft End Dimensions A'\p;lprox.
ass
UAKBJ- Q QK QR ] T u w d m kg
06 110 90 1 48 5016 9 5.5 14 40 M5 94
08 110 90 1 48 9016 9 5.5 14 40 M35 94
11 110 90 1 55 0030 10 6 16 45 M5 120
15 140 110 2 60 .00 11 7 18 50 M6 220
19 140 110 2 60 003 11 7 18 50 M6 220
22 140 110 2 60 .00 11 7 18 50 M6 250
30 140 110 1 70 0039 12 7.5 20 60 M6 310

Note 1. The shaft key and the keyway are standard JIS B 1301-1996 models.
2. The figures are provided only to explain the dimensions. The actual appearance of the spindle motor may vary.
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3 Specifications and External Dimensions

» Foot-mounted type
oD
Kl A

Shaft Extension

[k

LE_|F_[XB QR depth 10
4-7 dia. {
mounting holes

Unit: mm
Model A | B c D|E|F|G|H|J|KD|L|M|N]|R
UAKBJ-
06 261 | 196 | 16095 | 260 | 127 | 89 | 16 | 341 | 55 | 42.5 | 568 | 290 | 223 | 307
08 261 | 196 | 16055 | 260 | 127 | 89 | 16 | 341 | 55 | 42.5 | 568 | 290 | 223 | 307
1 307 | 212 | 1603, | 260 | 127 | 105 | 16 | 341 | 55 | 425 | 630 | 290 | 255 | 323
15 381 | 246 | 1803 | 320 [139.5| 127 | 16 | 407 | 55 | 61 | 769 | 320 | 298 | 388
19 381 | 246 | 18095 | 320 |139.5| 127 | 16 | 407 | 55 | 61 | 769 | 320 | 298 | 388
22 421 | 246 | 180095 | 320 |139.5| 127 | 16 | 407 | 55 | 61 | 809 | 320 | 298 | 388
30 376.5| 273 22595 | 380 | 178 | 127 | 21 | 540 | 75 | 61 [792.5| 420 | 370 | 416
Model Shaft End Dimensions Approx.
UAKBJ- B2 T Tak [ ar S T u | w/| d m Mfgs :
06 108 | 15 | 250 | 110 | 90 148506 | 9 55 | 14 | 40 | M5 | 110
08 108 | 15 | 250 | 110 | 90 1 [ 48006 | 9 55 | 14 | 40 | M5 | 110
11 108 | 15 | 250 | 110 | 90 1| 550001 10 6 16 | 45 | M5 | 130
15 121 | 19 | 320 | 140 | 110 | 2 60090 | 11 7 18 | 50 | M6 | 230
19 121 | 19 | 320 | 140 | 110 | 2 [603%% | 11 7 18 50 | M6 | 230
22 121 | 19 | 320 | 140 | 110 | 2 60090 | 11 7 18 | 50 | M6 | 260
30 149 | 24 | 3838 | 140 | 110 1| 7089801 12 | 7.5 | 20 60 | M6 | 320

Note 1. The shaft key and the keyway are standard JIS B 1301-1996 models.
2. The figures are provided only to explain the dimensions. The actual appearance of the spindle motor may vary.



3.2 X-V-SD Driver

3.2

>-V-SD Driver

3.2.1 Power Regeneration Converter

(1)

Basic Specifications

ltem Specifications
Model: CACP-JuOOA30O, - - “q
CACP-JUOIOD3O 15 19 22 30 37 45
50% ED Rating kW 15 18.5 22 30 37 45
Continuous Rating kW 11 15 18.5 22 30 37

Main Circuits
L1, L2, and L3

Input

CACP-JUODOA30O: Three-phase 200 to 230 V (50/60 Hz)
CACP-JUOOD30O: Three-phase 380 to 480 V (50/60 Hz)
Allowable voltage fluctuation: +10% to -15%

Allowable frequency fluctuation: £5%

Voltage unbalance: 5% maximum

Power
Control Power

24 VDC
Allowable voltage fluctuation: £15%
Output holding time: 100 ms minimum

Basic Power Supply for
Specifications Fan'2 24 VDC
Main Circuit CACP-JUOOA30O: 270 to 310 VDC
Output | Power Output +/- | CACP-JUOOD30: 520 to 650 VDC
Power [Control Power
0 .
Output 24 VDC £15% (connector pass current: 10 A)
Emergency stop input signal
I.nput quuence Input Input power voltage: 24 VDC 5%

Signals | Signals .
Required current per channel: 3 mA

Regeneration Control Power regeneration control (120-degree conduction)

Method Wer reg ~deg .

. . Main circuit fuse, overload, overvoltage, insufficient voltage, overcur-

Protective Functions . ’

rent, frequency error, heat sink overheating, etc.
Functions ?_Ilowable Power Loss 5 ms (at 70% load)
ime

Connections between Local b

SERVOPACKs ocalbus

Indications CHARGE (orange), ALARM (red), and READY (green)

#].

Auvailable only for three-phase 200 VAC models.

#*2. Needed when using a base mounting unit. For details, refer to 3.3.4 Base Mounting Units.

Specifications and External Dimensions
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3 Specifications and External Dimensions

3.2.1 Power Regeneration Converter

B Panel Display

The status of power regeneration converter can be checked on the panel display.

Name LED Color Meaning
Lit when main circuit power is on.
CHARGE Orange Not lit when main circuit power is off.
ALARM Red Lit W.hCIl alarm occurs.
Not lit when no alarm occurs.
Lit when CPU of power regeneration converter works normally.
READY Green Not lit when CPU of power regeneration converter not working.

CHARGE
ALARM
READY

Panel Display

Power Regeneration Converter

(2) 1/O Current and Inrush Current
: Input Output
. Capa_(:lty_ Input Current Output Current Inrush
Capacity | (Continu c t : C t : Current
Voltage | (50%ED) ouS Model urren (Continu- urren (Continu- (Main
kW Ratings) (50%ED) ous (50%ED) ous Circuit)
KW Arms Ratings) Arms Ratings) A
Arms Arms e
15 11 CACP-JU15A30 73 54 69 51 83
18.5 15 CACP-JU19A30 90 73 85 69 83
200V 22 18.5 CACP-JU22A30 107 90 102 85 83
30 22 CACP-JU30A30 145 107 138 102 178
37 30 CACP-JU37A3B 179 145 170 138 178
45 37 CACP-JU45A3B 218 179 207 170 178
15 11 CACP-JU15D30 36 27 36 27 173
400V 18.5 15 CACP-JU19D30 45 36 45 36 173
22 18.5 CACP-JU22D30O 53 45 53 45 173
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3.2 X-V-SD Driver

(3) External Dimensions

B Duct-ventilated Type
* Model: CACP-JU15030, -Ju19030, -Ju22030

Cooling Fan
4-M5 Screw Holes © &
ﬁp = Air Flow t t » 9
Power = —F 1 G I e— = —
Regeneration ﬁ T ‘ e I
Converter |
Rear View | ‘ y
ﬂ |
! =
I ‘ o ,&g ~
| 5 ~
‘/Th:ougb/‘ § @g% ~3
ole =
\j_l ‘ NE 88 3
| ‘ = g" °e @
‘ | Model Number
|
} ] Input Voltage
f -4 O © Nameplate
10| 8020.5]| |2
(Mountmg Pitch T
5 90 v .
100 Ground Terminal - -
Mounting Hole Di 2-M5 Screws ~ 5 «
ounting Hole Diagram —_— St
—untng o Jagram. 10 80 (10) 200 (100)
100 (145) 300
Air Flow t t *
S
©
0
Unit: mm
~|  Approx. Mass: 8.3 kg

#  The cooling air speed of heat sink must be at least 2.5 m/s at the point closest to the heat sink.
Note: Ten digit of O: A = Three-phase 200 VAC, D = Three-phase 400 VAC

* Models: CACP-JU30A30 and -JU37A3B

Cooling Fan

Heat Sink

4-M5 Screw Holes g t B g
Power f77 T i H—F
Regeneration !
Converter } ‘ y
Rear View waa
! |
| o
! ‘ oo oo N
Through | QI £
‘ Hole 8 § 8lg §
| é T ™| ™
‘ ‘ Model Number O f;{j\
| | g
} J'_\L Input Voltage
t*b*’g* Nameplate L] °
10 |l 130:0.5 ] 2 @
(Mounting Pitch) || ~— 4-6 Dia. =
5 140 Ground Terminal re0e0el jt Q
150 2-M6 Screws N
Mounting Hole Diagram 10 130 (10) (145) (100)
150 300
Air Flow t t *
S
i 1 =
=
HHHHHHHHHHH% =3
[T ="
L=

~

Unit: mm
Approx. mass: 11.1 kg for the -JU30A30,
12.0 kg for the -JU37A3B

#  The cooling air speed of heat sink must be at least 2.5 m/s at the point closest to the heat sink.
Note: Available only for three-phase 200 VAC models.
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3 Specifications and External Dimensions

3.2.1 Power Regeneration Converter

* Model: CACP-JU45A3B

Cooling Fan
ArFl Heat Sink
— ir Flow
Power 4-M6 Screw Holes g | t t ¥ g
Regeneration I —_— - o ‘ ‘ i —
Converter ﬁ — 1 i : |
Rear View | ‘ J‘ y °
I
‘ | 2% g Z 88 3
‘ Through Hole | 3B E8 Model Number ] ®| © o~ e = @
| ! @ % Input Voltage “\|[rw= ;"\j °
I ‘ =3 == °
‘ } Nameplate e °
| ! 4-7 Dia. F
Z I
= =S round Terminal — - i
Lo Ground Terminal °o v —e
2 \- 200405 J 0| ) 2-M6 Screws ( - ‘ ‘ 10 Q
" (Moun!in_ I;itch) B =" 25 < 200 J 29 " 200 66)
10 23go 250 e =
250 Air Flow t t* @
Mouning Hole Diagram =
D0
(00
T o
T &
(00
0TI
(]
0
®
Unit: mm

Approx. Mass: 20.0 kg

*  The cooling air speed of heat sink must be at least 2.5 m/s at the point closest to the heat sink.
Note: Available only for three-phase 200 VAC models.

B Base-mounted Type
* Model: CACP-JU15A3BB, -JU19A3BB, -JU22A3BB

@)
4-M5 Screw Holes Q) 15
N g z\f’o S i t t Wﬁ
I e S — Air FI -
ﬁ ?—“ i g} }» ir Flow _ e
| | B
| y
‘ YASKAWA
] I Power Regeneration
S | I Converter Rear View
g | o
2 ‘
z |
g é | ‘ =] | 98
§ ‘ Model Number ;;
i \
~ } ‘ Input Voltage F j
‘ ! 670 P
| ‘ Ground Terminal | 7
I #J 2-M5 Screws
10 j || 80+0.5 6l @ i |4
400 | (Mounting Pitch) 100], 8 || (10 (200) 105
100 (145) 305
Mounting Hole Diagram
L I
0 (o 8

Cooling Fan*

Unit: mm

Approx. Mass: 11.1 kg
*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.
Note: Available only for three-phase 200 VAC models.
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3.2 X-V-SD Driver

* Models: CACP-JU30A3BB and -JU37A3BB

.2
4-M5 Screw Holes COQ\ 15
N b, N
A > ‘ | t f
— —H i 5 A
! CH U LI
| HH
| 7'
‘
‘ ASKANA
} Power Regeneration
_’co‘ } Converter Rear View
O
£ ‘ | o
Q€ | o= o
© 5 | - I o
< 3 Q= 3 <
= | Model Number — G/Cs\
2 ‘ e >
(=}
3 } Input Voltage
< | - (] (-]
<~ | ‘
‘ ‘ =)
I ‘ Ground Terminal
‘ 2-M6 Screws g
10 13040.5 6 Ll B
(Mounting Pitch) 10, 130 (10) (200) 105
150 150 (145) 305
Mounting Hole Diagram

Cooling Fan*
Unit: mm
Approx. mass: 14.6 kg for the -JU30A3BB,
15.1 kg for the -JU37A3BB

*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.
Note: Available only for three-phase 200 VAC models.

Model: CACP-JU45A3BB

4-M6 Screw Holes Q'@. 1

5
A
S ¥ . . | 1
¥ I — ‘\ Air Flow — ﬂf
‘ ‘ HH !
| | ) |
| | Y |
= - |
S ‘ | Power Regeneration = |
o | | Converter Rear View T |
¢ | | |
ol € o= QU3 |
3 \ = = ¥ !
S | | Model Number o ‘
S \
g ‘ ‘ Input Vot \
< nput Voltage
< | | |
| | = ‘
Ground Terminal I
- [ 2-M6 Screws
25 ‘ 200+0.5 ‘
(Mounting Pitch) 25 200 (25) (200) 105
250 e 250 | (145)

Mounting Hole Diagram

Cooling Fan*
Unit: mm
Approx. Mass: 24.9 kg
*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.
Note: Available only for three-phase 200 VAC models.

a Specifications and External Dimensions
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3 Specifications and External Dimensions

3.2.2 SERVOPACK

3.2.2 SERVOPACK
(1) Basic Specifications

ltem Specifications

Main Circuits
+/-

CACR-JUOOOAEDO: 270 V to 310 VDC
CACR-JUOOODEDO: 520 V to 650 VDC

24 VDC

Input Power Control Power Supply | Allowable voltage fluctuation: + 15%
Output holding time: 100 ms minimum
Power Supply for Fan 24 VDC
*1
Feedback 2 Pulse encoder (phases A, B, and Z)
Main circuit power: Not available (built into power
Fuses regeneration converter)

Control power: Built in

Analog Monitor
(Built-in)3

Number of Channels

2 for each axis

Output Power Range

+10 V (linear range: +8 V)

Response Frequency

1 kHz

USB Communications

Connected Device

Personal computer
(application: SigmaWin+ version 5.70 or later
Z-V-SD component version 1.00 or later)

Communication

USB 1.1 compliant, 12 Mbps (full speed support)

Standard

Functions 1§1§111;1isoclilisplays, parameter setting, and adjustment
External Input Power Voltage |24 VDC +5%
:gc?vl\jter 8E;rr?rr]1;|Required Per |4 a
ISniglrJ;Is Number of Channels | 14 for each axis (isolated)

Number of Channels

14 for each axis (isolated)

Maximum Output

50 mA
Sequence | Output Current
Signal Signals Maximum Applicable |/,
Voltage
Delay Depends on relay circuit.
Number of Channels |1 channel (SPDT contacts)
Error Maximum Load LA
Signals Current
(Relays) : .
Maximum Applicable 30V

Voltage

#]. Needed when using a base mounting unit. For details, refer to 3.3.4 Base Mounting Units.

*2. Not available for serial encoder.

*3. Do not use an analog monitor signal for system control. Use an analog monitor signal only for adjusting
the motor or obtaining data for maintenance purpose.



3.2 X-V-SD Driver

(cont'd)
Item Specifications
External Input Power Voltage |24 VDC +5%
Input Current Required per
Power Channel q P |4 ma
Input .
. Number of Channels |2 for each axis (isolated)
Signals
HWBB Number of Channels |1 for each axis (isolated)
Signal -
Maximum Output
Current S0 mA
Output . .
Signal Maximum Applicable 30V
Voltage
When an HWBB Output ON when inputs of two channels are OFF.
signal is input

Output Voltage
Load Factor Meter Ran%e 9 0Oto 10V
Output, Speed Meter _
Output Maximum Output 2 mA
Current
Maximum Input
Voltage t2v
Analog Speed
Reference Input Input Impedance 60 kQ
gﬁm?' Power +15 VDC +5%
o Input Power Voltage |24 VDC 5%
12-bit Digital Reference .
Input Current Required per 4 mA

Channel

Motor Winding
Temperature Detection

Number of Channels

1 for each axis

Temperature Sensor

NTC thermistor

Motor Winding
Selection

Number of Channels | 1ch
Output Voltage +24V
Allowable Output

Current S0 mA
Answerback Function | Supported

Speed Control Range

40 min™!' to Maximum motor speed

Specifications and External Dimensions
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3 Specifications and External Dimensions

3.2.2 SERVOPACK

B Panel Display
The SERVOPACK status can be checked on the panel display.

Name LED Color Meaning
CHARGE Orange Lit when main circuit power is on.
Not lit when main circuit power is off.
Lit when CPU of SERVOPACK works normally.
RDY Green Blink when the digital operator is connected.
Not lit when CPU of SERVOPACK not working.
Lit when alarm occurs.
ALM Red Not lit when no alarm occurs.
7-segment LED* |Red Shows the status of the SERVOPACK such as alarms.

*  For details on the panel indicator and its meanings, refer to /1.1 Panel Display.

SERVOPACK

=i~ CHARGE

7-segment LED

ALM

RDY

Panel Display

(2) 1/O Current
Capacity Capacity Input Input C_:urrent Output (?l;jrtr%untt
Voltage | (50%ED) (Clgnt_lnuous Model Cuorrent (Cont_lnuous Cuorrent (Continuous
| Feinge) siED) | “ratngs) | 0%eD) | i
Arms
5.5 3.7 CACR-JUO28AEA 26 17 34 28
7.5 5.5 CACR-JUO36AEA 35 26 46 36
15 11 CACR-JUO65AEA 69 51 82 65
270 VDC 18.5 15 CACR-JUOB4AEA 85 69 100 84
22 18.5 CACR-JUI102AEA 102 85 116 102
30 22 CACR-JUI25AEA 138 102 160 125
45 37 CACR-JUI96AEA 207 170 240 196
5.5 3.7 CACR-JUO14DEA 13 9 17 14
7.5 5.5 CACR-JUO18DEA 18 13 23 18
540 VDC 15 11 CACR-JUO33DEA 36 27 41 32.5
18.5 15 CACR-JUO42DEA 45 36 50 42
22 18.5 CACR-JUO5SIDEA 53 45 58 51




3.2 X-V-SD Driver

(3) External Dimensions
B Duct-ventilated Type

* Model: CACR-JUO28AEA, -JUO14DEA

70.4 Cooling Fan Heat Sink
4-M5 Screw Holes 204 ) Al
20 0 ~ Air Flow 4 | / 8
— . J - b
| JR—
¥ | = T
i 0
| | o
P |2
L o B —
SERVOPACK [ o | a ©
RearView |7 24 2 Model - .
I sd B Elo .
§,/ 8 é g Number 8 8 (S‘_)
| '_E E —F | M o™
| | =} Input Voltage
| & oo
]
' 3
| : ) =
4.,
0 I
- —
©
Ll w t — —
VI Ground ﬁ 5 ~
10 Terminal 8
3040.5 4 screws 10|30/ |_(10) 200 (100) | <
4 || 42 || (Mounting Pitch)  ————— (145) 300
50
Air Flow ' ' *
Mounting Hole Diagram
©
=
F
CN8 0

Unit: mm
Approx. mass: 4.4 kg

#*  The cooling air speed of heat sink must be at least 2.5 m/s at the point closest to the heat sink.

* Model: CACR-JUO36AEA, -JUO18DEA

70.4

Cooling Fan Heat Sink
50, 120435 ™
4-M5 Screw Holes — Air Flow ' '* S
| *: 5 “oh— I
o o
T
I o
| T
2 L
SERVOPACK £ Model i
. ° .
Rear View 1AV ) Number - °
T/ Z|o [lol =)
N ESHE 8|3 3
| 5 | é [s2] Input Voltage ° ™
IV £ 0
= ) (g
| Sr;\ Nameplate
©
[se)
! o
4.
i 05
wl- - Q
o Ground o !
ol E Terminal ~ [ <
-~ M4 Screws 5 -
2Ll T
10 |l || 30+05 10139} (10) 200 (100)
4 | 42 (Mounting Pitch) (145) 300
50
Mounting Hole Diagram Air Flow t t*
©
2% [— o
= e —m_<
CN8 0

Unit: mm
Approx. mass: 5.1 kg

#*  The cooling air speed of heat sink must be at least 2.5 m/s at the point closest to the heat sink.

a Specifications and External Dimensions
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3 Specifications and External Dimensions

3.2.2 SERVOPACK

* Model: CACR-JUOG5AEA, -JUO33DEA

95.4 Cooling Fan  Heat Sink
75 20.4 o =
: Air Flow X
4-M5 Screw Holes = ' '* o
o e g T —
| U K o °©
. 3 '
SERVOPACK! £ <
Rear View | 2 *
2 A = _
2 E .
(o]
513123 X ol|l"
3P 5| wlo <
= o Model © ?g »
: = :;I Number «® ° @
f b Input Voltage yrmon
|
Nameplate °
1) %6,
~ % ° ot
- fa]
10, 5540.5 Ground 0
(Mounting Pitch) Terminal g
+ 75 J M4 Screws ™~ é.._
10/|.55 |[(10) 200 (100)
Mounting Hole Diagram (145) 300
Air Flow 4 1.

s
-] (-]

r

* The cooling air speed of heat sink must be at least 2.5 m/s at the point closest to the heat sink.

Unit: mm
Approx. mass: 6.5 kg

* Model: CACR-JUOB4AEA, -JU102AEA, -JU0O42DEA, -JUO51DEA

17(220) Cooling Fan
—~ Heat Sink
0 =~
N~ .
4-M5 Screw Holes \ = Air Flow t* §4
(oo 5 =
¥ Y
SERVOPACK
Rear View
g
[
Through ol 2 o
RIE w|o <
Hole o S| © Model R
2 ® Number 8 ] g
g Input o]
§ Voltage
@ Nameplate | @ e
4.
10_J|130£0.5| 0| 605
— N -
Mounling Pich)| - <= Ground Terminal o s
S 140 M5 Screws ~] 5 «
120 10/ 130 _[[(10) 200 [_(100)
Mounting Hole Diagram 150 (145) 300

Air Flow ' '*

L)

136

~

Unit: mm
Approx. mass: 11.9 kg

* The cooling air speed of heat sink must be at least 2.5 m/s at the point closest to the heat sink.
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3.2 X-V-SD Driver

* Model: CACR-JU125AEA

Cooling Fan Heat Sink

170

(20) g Air Flow t/ t*/ &
4-M5 Screw Holes - = - I
SERVOPACK [t T 1 i k AF
Rear View | H i i
— | . s—
| . ©
0l § I ;
ol
I L:;gugh ,§ § g% Model u“%% §
™ 3 Number _ _
! = Input Voltage e
! : Nameplate ® Y g
| L %6
130205 || 2] 2%
MVWQP&H B~ Ground Terminal = - »
5 140 M5 Screws = 0 5 ® g
; ! ~ 200 (100) |~ 2
150 101|130 (10) (145) 300 S
Mounting Hole Diagram 150 ] t ' c
Air Flow * . 5
) ©
5 — £
I 2
T .= -
M = 5
o JOMIOIND o 2
~ 5
Unit: mm L
Approx. mass: 12.1 kg 'g
#  The cooling air speed of heat sink must be at least 2.5 m/s at the point closest to the heat sink. &
* Model: CACR-JU196AEA n

Cooling Fan
270 & Hft Sink
! 20 ~ Q
4-M6 Screw Holes | ( ‘) = Air Flow t *t N
(ﬁ"*" ‘ —
SERVOPACK ! T A
Rear View ! ‘ = g
T W - 3
| £ na
! Through Hole ‘ % 5 % Model 3] — fol[=] g
‘ } ® ém Nl?mier S il ®
} ‘ <_a Input el °
‘ } § Voltage ° ol e ° e
4.
} ‘ Ground 70’13.
%,,77, H;? 1 Terminal ° ‘¢“
M6 S T
25|l 200:05 ||| 2 TR ~ &
(Mounting Pitch) -~ 25 200 (25) 200 (96)
‘ 230 250 (140) 296
250 | -
Mounting Hole Diagram 2
=4 =
i
W
(000 g
it -
° (D,
) wn
Unit: mm -

Approx. mass: 20.1 kg

#*  The cooling air speed of heat sink must be at least 2.5 m/s at the point closest to the heat sink.
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3 Specifications and External Dimensions

3.2.2 SERVOPACK

B Base-mounted Type
* Model: CACR-JUO28AEAB

70.4
15
Sop, (o224 air Flow T T
N S ‘ o
P 5
' ®
‘ 4-M5 Screw Holes 3
|
|
} Power Regeneration I o
= Converter Rear View B
2 o
£ R 3
o ‘ i -
2 :
. ‘
o 3 L
©|l O §
< =S |
o ‘ | Model Number o o
p < ©
< ! | <
+H | ‘ Input Voltage
o PR VORAYE
<
~ |
‘ |
|
‘ ‘
| Ground
Terminal
10 || || 30:05 M4 Screws
50 (Mounting Pitch)
Mounting Hole Diagram 1
Mounting Hole Diagram -
10 109 - (200) 105
50 (145) 305
L

Unit: mm
Approx. Mass: 4.4 kg
*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.

* Model: CACR-JUO36AEAB

704
50 (204)
& & 15
—R @ Air Flow t t S
% - [
} } 4-M5 Screw Holes Téa‘ﬁ T
! ! Power Regeneration ]
— | | Converter Rear View =}
= ©O
[5] -—
né, ‘ Model Number [
c
= | | [
=1 | | ol o
£ 2 ‘ ‘ Input Voltage 3L
b -
=
I | |
S I I
< © °
4. 3
‘ ‘ 80 o
| | ——
| |
>
Ground Terminal -
Yy M4 Screws i ' |
10,] |, |]30+0.5 6 ] (200) 105 —=H2L
Mounting Pitch ®
.50, [¢ 9 Pteh) 10][30| |_(10) (145) 305

Mounting Hole Diagram

Unit: mm
Approx. Mass: 7.8 kg

*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.
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3.2 X-V-SD Driver

* Model: CACR-JUOG5AEAB

95.4
20.4
2 75 (20.4)
% 15
o 4-M5 Screw Holes . o 1 t
7:H; 5 . .
| © X 8
|
|
‘ il
o
| 1
= | | ©
S ‘ | -
z H
O .
£ | ‘ Power Regeneration 1
3l S | | Converter Rear View = ol o
¥ 8 | 3¢
= Model Number s
2l | s
I
3 | °
Input Voltage
‘ ‘
‘ \
| Ground Terminal —
Yy M4 Screws m,_h
10 ] | |55:0.5 6 3 Air Flow
' 75 "[(Mounting Pitch) 10 55 (10) 4
75 (200) 105 ™
Mounting Hole Diagram (145)
i

Unit: mm
Approx. Mass: 9.2 kg

*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.
* Model: CACR-JUO8S4AEAB, -JU102AEAB

170
~ 4-M5 Screw Holes (20) o
f—Hf T 6 Dia. 3 Air Flow t t (1
| z [ o |3 af -
] ] | ) z
‘ } g -
} Power Regeneration s
’.g Converter Rear View ©
g | I
o ~
gl ‘
ol € | [ ol 9
©| 3 £ I © >
M ‘ \ LI i A @,
0 ‘ Model Number e 3,
3 | ‘ .
o |
3 ‘ | Input Voltage ® ®
|
I L
‘ Ground Terminal N
| M5 Screws ﬁ
Yy o jH [
6 PR t
10_| 130+0.5 10* (10) x|
(Mounting Pitch) Air Flow 4
150 (200) 105
Mounting Hole Diagram (145)

Cooling Fan*

Unit: mm
Approx. Mass: 15.4 kg

*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.

a Specifications and External Dimensions
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3 Specifications and External Dimensions

3.2.2 SERVOPACK

* Model: CACR-JU125AEAB

170
4-M5 Screw Holes 150 20
o
S oo R
‘ ] ] [:] ©
| ‘ g
| R
| :
= ! Power Re i L g
= generation 3
E ‘ | \ Converter Rear View -
= | H
S |
o | | ‘ —= 1ol o
¥ 2 ‘ | S
= | e
% | ‘ Model Number &=
|
g @
~ ‘ I Input Voltage
| “nput Vorage,
|
| Ground Terminal
| 2-M6 Screws
L S
10 130+0.5 6) ©
(Mounting Pitch) 10, (10)
150
Mounting Hole Diagram
*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.
* Model: CACR-JU196AEAB
270
250 (20)
o 4-M6 Screw Holes 2.7 Dia. o
S ~
| | g ®
5| | i
2
o
2 } } Power Regeneration 3
= Converter Rear View i~
43 et §
— o
9 LT; | | Model Number\ﬂ:_ 2 e
Sl | [ = <
g
~ ‘ ‘ Input Voltage/[f @ [|[@f @[ @ o
\ \ &
I ! ©] [ D
Ground Terminal e
3 _ M6 Screws E o o7
25 | 200:0.5 710 &|
(Mounting Pitch) 25 200 (25)

250

Mounting Hole Diagram

*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.

(145)

Air Flow t

o

Cooling Fan*

(140)

Unit: mm
Approx. Mass: 15.6 kg

Air Flow 1 1 S
-

I

|

\

|

|

I

I

|

|

\

|

I

o

[
—

1 1 J
Air Flow |4

(200) 105
305

Cooling Fan*

Unit: mm
Approx. Mass: 25.0 kg



3.3 Peripheral Devices

3.3 Peripheral Devices

3.3.1 AC Reactor

(1)

Specifications
; Watt Sur-
Power AC Rated Rated Insulation - Storage | Approx.
Regeneration Reactor | Voltage Fre?#f)ncy Current Ind(uncqzﬁ;ce Class E:Stg Etr"}i'gg Temg Mass
Converter Model Model V) (A) (class) (W) | perature perature (kg)
CACP-JU15A30 | X008017 | 230 | 50/60 | 36 021 H 55 51502’ 82502’ 8
-10 to -20 to
CACP-JU19A30 | X008018 | 230 50/60 73 0.17 H 70 5500 85°C 8
-10 to -20 to
CACP-JU22A30 | X008019 | 230 50/60 90 0.14 H 80 5500 85°C 12
-10 to -20 to
CACP-JU30A30 | X008020 | 230 50/60 107 0.1 H 85 5500 85°C 12
-10 to No
CACP-JU37A3B | X008029 | 230 50/60 145 0.09 H 93 5500 restric- 12
tions.
CACP-JU45A3B | X008022 | 230 50/60 179 0.07 H 130 _515002) -82500tco 25
* -10 to -20 to
CACP-JU15D30 | X008010 480 50/60 27 0.82 H 70 550C 85°C 7.3
-10 to -20 to
CACP-JU19D30 | X008011 | 480 50/60 36 0.67 H 80 5500 85°C 7.3
CACP-JU22D30 | X008012 | 480 50/60 45 0.56 H 120 -Sls()otco -825002) 11.2

# UL standards are not supported. Ask your Yaskawa representative if you require an AC Reactor that supports UL stan-

dards.

Specifications and External Dimensions
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3 Specifications and External Dimensions

3.3.1 AC Reactor

(2) External Dimensions

B Model: X008017

6-terminals for
M6 screws

%%%'%%%% g

SE | &

H ] I ! ] H
|
! L2
|

f 1 0 | o

& | S
s \ !

18(1)?1:)ax. \

B Model: X008018

\_ 4-mounting holes

for M6 bolts

6-terminals for
M6 screws

%%%'%%%% 2
S5 | &
H ] | I ] 0
|
! 2
|
f [ 1 [ o
P | s )

75

180

\ [

180 max.

\

3-32

\ 4-mounting holes

for M6 bolts

[ Nameplate

JH_I

25
L 80
100
80 max. 50

Unit: mm

Nameplate

25
B 80
100
80max. | 50

Unit: mm



3.3 Peripheral Devices

B Model: X008019

6-terminals for
M6 screws

%%%%'%%%% 2
I
SE | 52
L - -
|
! =
|
1 [ 1 H ~
B | Ellh
. \ T
215(:ax. \

B Model: X008020

\_4-mounting holes

for M6 bolts

6-terminals for

M8 screws

%%%%'%%%% S

® @

y I ] | I ] 0
|
! =
|

o | [ 1 0 ~

& | &)
s \ !
21(??:ax. \

\_4-mounting holes

for M6 bolts

JI:I—'

f Nameplate

I
25
L 80
102
90 max. 51

Unit: mm

a Specifications and External Dimensions

Nameplate

;

25

[ 80
102

95max. | 51

Unit: mm
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3 Specifications and External Dimensions

3.3.1 AC Reactor

B Model: X008029

Nameplate

e

|
|
|
8 | @ °
—_— _'_ ......... _S
S
|
|
1£|35
62 725
-~
65 |
B ® @ | ¢ |
v |
><- |
: |
€ |
|
‘ ' 25 I
©) © r
70 i<’ A 82
188 115
B Model: X008022
6-terminals for
M10 bolts
© ©
I I u
u v w ©

="

WX

Z
| {\
$‘

150 ‘

240

\ 4-Mounting holes

for M8 bolts

ﬂ
i

5

2|

|
110

126

135 max.

| 63

Unit: mm

Unit: mm



3.3 Peripheral Devices

B Model: X008010

13.5

6-terminals for M4 bolts

125+5
150+ 5

4-mounting holes

for M6 bolts

70

Nameplate

. -
g =
:|
]
=1 =
25 |
70
89
65 max. | 45
Unit: mm

n Specifications and External Dimensions
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3 Specifications and External Dimensions

3.3.1 AC Reactor

B Model: X008011

6-terminals Nameplate
for M6 bolts
| s— (—
& & ; B
H =
H ] ] H
¢ q q .
U V w 1
&
X Y V4 -
@TT—]
& bl _5 B
1 N - .
S ! 25
160 85
160 max. | 105
4-mounting holes 90 max. I 52
for M6 screws
7
[To]
5 U U
3
I(L)I Unit: mm
B Model: X008012
6-terminals for M6 bolts
Nameplate
& | & —
] I ] H L
G S G —
U \Y wW o
| +l
S |
X Y z
pL_ b B Camm—
i 1 [ 1 i | |
' ' _ 25 | '
75 4-mounting | 95
! ! holes for M6 I 1
180 bolts 114
105 max. | 57
Unit: mm



3.3 Peripheral Devices

3.3.2 Magnetic Contactor for Winding Selection

(1) Specifications

Model" Standard HV-75AP4 HV-150AP4 HV-200AP4
For UL Compliance HV-75AP4/UL HV-150AP4/UL HV-200AP4/UL
Contact Main contact: 3NO, 3NC, auxiliary contact: INC
Rated Insulation Voltage 600 V
Continuous 75 A 150 A 200 A
Rated Applying Current "
30 minutes 2 87 A 175 A 226 A
Breaking Current 220V 200 A 400 A
Capacity 440V 150 A 300 A
Open/Close Frequency 600 times/hour
Mechanical Duration of Life 5 million times
Control Magnetic Coil Rating 200V 50/6203(1){3 E(Z)OH\; 50/60 Hz,
Mass 2.5kg 5.0kg
Surrounding Air Temperature -10to 55°C
Storage Temperature -20 to 85°C
Humidity 10 to 95%RH (non-condensing)
Spindle Motor Capacity (50%ED) 5.5t0 15 kW 18.5t0 30 kW 37 to 45 kW

*]1.  Model numbers for contactors with safety covers are HV-C__1AP4S and HV-C—JAP4S/UL.
%2, A dwell time of 1 hour or more is required after applying power supply for 30 minutes.

(2) External Dimensions

The external dimensions are shown below.

B Model: HV-75AP4

15 16 Control circuit terminals (M4)
i 13/ 14 17/ 18
SRR EEE
d b Ql=1A HEH FeEH©
o ~ 102113 ((4] 5] 6
< 0 o| Ol = @2
He— eH e e 4-M6 mounting
b @l | |8] |2 [[70] [M) [[i2][® holes
@| ||@| @] || [ |®
i 1 e ElE] e /
65
85 7 145 ‘
92 160 ‘
1

Main circuit terminals (M5)

Unit: mm

Specifications and External Dimensions
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3 Specifications and External Dimensions

3.3.2 Magnetic Contactor for Winding Selection

B Model: HV-75AP4/UL

15 16 Control circuit terminals (M4)

13/ 14 17 18
A A ‘ 1 e A
ziz (=) =4 @76
d[>p o=l (=== )
© 1 2 3 4 5 6
o N~ L L L
Sk 0 | & o=@ == =P
q b &l 7|[Irs1 |91 |[10] ||| [72][® 4-M6 mounting holes
2| 3| =@ =@
Pl ooy YA e S
“ < 65 - T T
S 85 | 1120 L 145 4
- 97 o 2 160 .
— 105 » Main circuit terminals (M5)

Unit: mm
B Model: HV-150AP4, HV-150AP4/UL, HV-200AP4, HV-200AP4/UL
Control circuit terminals (M4)

4-M6 mounting holes 170

\ 22 22 22
&
Y

=S

164
148

==

o !

107 Main circuit
™ terminals (M8) |

A

Unit: mm

(3) Terminal Descriptions

The terminal name and operation status are shown below. For mounting direction, refer to 3.3.2 (4) Installa-
tion Orientation.

Terminal Name Operation Status

13-14 Selection signal +24 V (Low-speed winding) 0V (High-speed winding)
1-2
3-4 Main contact: 3NC Open Closed
5-6
7-8

9-10 Main contact: 3NO Closed Open

11-12

15-16 Auxiliary contact: INC Open Closed

Single-phase
17-18 200 V power supply - -
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3.3 Peripheral Devices

cYeye

7 1 12

HV-C_1AP4, HV-[_JAP4X/UL

(4) Installation Orientation

Use the following method to install a magnetic contactor for winding selection.

Model: HV-150AP4, HV-150AP4/UL,

Mounting Model: HV-75AP4, HV-75AP4/UL HV-200AP4, HV-200AP4/UL

Possible .
Terminal |
a Cover D

J2UIUIS)

Y 1310 l’;\
%

18109

V27277274
Conex

o)
a Specifications and External Dimensions

Not
possible

Terminal Cover

Terminal
Cover
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3 Specifications and External Dimensions

3.3.3 Noise Filter

3-40

3.3.3 Noise Filter

(1) Specifications
Power Regeneration . .
Converter Noise Filter
Rated Leakage
Input —_— Rated Manufac-
Voltage Model Model Cu(%ent Classification Voltage C(ur;r:?t turer
CACP-JU15A30 | HF3060C-SZC-47EDD 60
CACP-JU19A30 | HF3080C-SZC-47EDD 80 8
CACP-JU22A30 | HF3100C-SZC-47EDD 100 (for200 VAC,
Three- Three-phase | 480 60 Hz) SOSHIN
ha CACP-JU30A30 | HF3150C-SZC-47EDD | 150 ph ELECTRIC
phase three-wire VAC
200 VAC | CACP-JU37A3B | HF3150C-SZC-47EDD | 150 CO.,LTD
25
CACP-JU45A3B | HF3200C-SZC-49EDE”" 200 (for200 VAC,
60 Hz)
Three- CACP-JU15D30 | HF3030C-SZC-47DDD 30 Three-ohase | 450 13 SOSHIN
phase CACP-JU19D30 | HF3040C-SZC-47EDD 40 three-gvire VAC (for400 VAC, | ELECTRIC
400 VAC e ACP-1U22D30 | HF3050C-SZC-47EDD | 50 S0Hz) ) CO.LID
*  Also use the following compact AC power supply block-type capacitor (X capacitor).
Compact AC power supply block-type capacitor (X capacitor) model: LDA106M-AA (Soshin Electric Co., Ltd.)
Connect the X capacitor near the noise filter input terminal.
(2) External Dimensions

B Model: HF3030C-SZC-47DDD, HF3040C-SZC-47EDD, HF3050C-SZC-47EDD,
HF3060C-SZC-47EDD

Rated voltage and current

1 HF 5)4 %) @
I 000000 fooooodp L i
S NEID 00000000 e 100000000 2R
*Liee 00000000 00000000 g0 °|°
=T 00000000 000000 Ty G i
: E
[][]UU[][][][][]U [][]U[][][][][][] SE%EC:CIJN Example of Nameplate (HF3030C-SZC)
0000000000 000000000 |, | e
0000000000 000000000 P o ol e
| e 6] Lot No.

@ Output terminal

@ Earth terminal

SOSHIN ELECTRIC CO., LTD.

Unit: mm



3.3 Peripheral Devices

n

(205)  (20.5)

(175)

Unit: mm
Noise Filter Model A B C D E F G H J K L
HF3030C-SZC-47DDD 220 | 210 | 66 55 78 | R225%x6 | 4.5dia. | M4 | M4 | 105 | 12.5
HF3040C-SZC-47EDD
HF3050C-SZC-47EDD 270 | 260 | 80 70 84 | R2.75x7 | S5.5dia. | M5 | M4 13 16
HF3060C-SZC-47EDD
B Model: HF3080C-SZC-47EDD, HF3100C-SZC-47EDD
Q*Z‘EF- 3 ) 5 %
2 © =
- | e =
— =
290 +2 6.5 dia. 1725
310£5 (196)
21045
L.
L ® L
®
JREomnOmaoaDo0obobooonm
Example of Nameplate (HF3080C-SZC)
> 0oammmmmaonoroooooononoer < [eaf e o> 4
TYPE HF3080C-SZC Model name
IOty e
/@ o @\' 3| e & Lot No.
@ Input terminal: M6 @ Output terminal: M6
Unit: mm

@ Earth terminal: M6
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3 Specifications and External Dimensions

3.3.3 Noise Filter

B Model: HF3150C-SZC-47EDD

?

I

- | OO OO0 ==
_ O Iomomann ==
=2 v Oy = ?i
:
. IoooooDaateERoobooobpnateeooooonatn P
OO = .
R o P e
@ Input terminal: M8 @ Output terminal: M8
@ Case @ Earth terminal: M6 Unit: mm
@ Nameplate
B Model: HF3200C-SZC-49EDE
® CT) (? ®
;L s =
. JNCHDIND - [res] - EDOONIOND EREA < =
e o AN =5
U [ om G 4g
”ﬂﬂﬂ”ﬂﬂﬂﬂﬂ "””””””””” TYPE HF3200C 52C Model name
o000 000000 = Raiedreoney
4. g . N == @) e
@ Input terminal: M10 @ Output terminal: M10
@ Case @ Earth terminal: M8 Unit: mm
@ Nameplate



3.3 Peripheral Devices

« Compact AC power supply block-type capacitor (X capacitor)
Model: LDA106M-AA

106

94

82+2

N
+
™ U
<
@
2
YV
3-UL1015 AWG18
(R) Red (S) White (T) Black
: ool
N
i i ff
(R) S (M)
o~ ﬁ A )
©
I Unit: mm
3.3.4 Base Mounting Units
(1) Specifications
Cooling Fan Terminal Block
Unit Width i i
Model (mm) pgt JEI Terminal | Wire Sizes | 1'9ntening
Voltage Current Screw (AWG) Torque
(vDC) (A) (N-m)
JUSP-JUBMOS0AA 50 0.42
JUSP-JUBMO75AA 75 0.94
JUSP-JUBMI100AA 100 24 0.94 M3.5 24to0 12 0.8to 1.2
JUSP-JUBM150AA 150 1.88
JUSP-JUBM250AA 250 1.24

Note: The input current that is given above is the current for one base mounting unit.

a Specifications and External Dimensions

3-43



3-44

3 Specifications and External Dimensions

3.3.4 Base Mounting Units

(2)

B JUSP-JUBMO50AA

*

15

External Dimensions

Air

Nameplate

1

Flow

20

I

425

I
I
I
I
I
I
I
I
I
™
I
I
)

™~

4.6

Vi

1

Air Flow

10

(15)

5 (23)

<Mounting Hole Diagram>

N
-—

4-M5 Screw Holes

460
440 + 0.5(Mounting Pitch)

10

_+_i

Base Mounting
Unit Rear View

P

30+0.5

| kﬁ_ﬁ

2-6 Dia.
N
&
o o
g 3
o o
Q
s| o
10( 30| (10)
50

Cooling Fan*

Approx.Mass: 2.7 kg

<Unit Mounted Diagram>

kL

(305)

50

" |[(Mounting Pitch)

Unit: mm

The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.



3.3 Peripheral Devices

JUSP-JUBMO75AA

*

Air Flow
15 - 2-6 Dia.
« o
| 5
|_ [) [
g g g
Nameplate
.
4 e
4 1 o s sl
Air Flow - 10|55 || (10)
105 (23) 75
Cooling Fan*
Approx.Mass: 2.7 kg
<Mounting Hole Diagram> <Unit Mounted Diagram>
~ 4-M5 Screw Holes
T 1
SRS | —
He
|
— l | Base Mounting —
< . .
© | Unit Rear View
[ |
2 |
gl |
3
gl s| |
< = |
w
= |
+ |
o
3 |
<
|
|
| —_— -
| -ﬁf_
| 1
— = s

10 ||

55+0.5
(Mounting Pitch) (305)

75 Unit: mm

The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.
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3 Specifications and External Dimensions

3.3.4 Base Mounting Units

® JUSP-JUBM100AA

Air Flow
15,
o
B | S
|
w
N
<
Nameplate
™~
i
sl ¢ )
Air Flow
105 (23)
<Mounting Hole Diagram>
4-M5 Screw Holes
o
_+_'
|
|
|
€ | Base Mounting
T | Unit Rear View
)
£
€
=1
ol &
3l 2 |
< o |
S |
H
o
<
<~
|
|
|
|
de A

10 | [80+05
100 (Mounting Pitch)

2-6 Dia.
o
] [ [
93
o (-]
(@)
h ]
a| o
10 80 (10)
100

Approx.Mass: 2.8 kg

Cooling Fan*

<Unit Mounted Diagram>

o

[

(305)

*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.

Unit: mm



3.3 Peripheral Devices

JUSP-JUBM150AA

Air Flow
15 )
t o ~ 2-6 Dia.
N ~
T
. ° [-)
[te) Q o
! €3
Nameplate
™~
o o
II ©)
—1f 3 s
1 5 sl ol
Air Flow - 10 130
105 (23) 150

12

<Mounting Hole Diagram>

4-M5 Screw Holes

460
440 + 0.5 (Mounting Pitch)

_+_i

A

| 13005 |

(Mounting Pitch)

150

Base Mounting
Unit Rear View

(10)

Cooling Fan*

Approx.Mass: 3.5 kg

<Unit Mounted Diagram>

(305)

*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.

Unit: mm

a Specifications and External Dimensions
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3 Specifications and External Dimensions

3.3.4 Base Mounting Units

® JUSP-JUBM250AA

Air Flow
15 )
' . ~ 2-7 Dia.
I -
b & &
. o] Q
© =
Nameplate g § 3
(o

IS i ﬁ f
4 2 ©
—T="Air Flow ~ 7
105 (23) 25 200 25
250
Cable Clamp
Approx.Mass: 4.9 kg
<Mounting Hole Diagram> <Unit Mounted Diagram>
4-M6 Screw Holes
o
-—'—# _"_"Tl
| |
| |
EO‘ | | Base Mounting
= | 1 Unit Rear View
o | |
(o]
El
<
3| | |
3| = | |
Ll =
©
o | |
+H I I
g | |
<
<
| |
| |
I b3
25 200+0.5
(Mounting Pitch)
250

*  The power supply for a cooling fan (24 VDC) is not provided by Yaskawa.

Unit: mm



3.3 Peripheral Devices

(3) Wiring

Connect the 24-VDC and 0-VDC lines to the terminals on the base mounting unit to power the cooling fan.

Note 1. The power supply for the cooling fan on the base mounting unit is separate from the control power supply for the
power regeneration converter and SERVOPACK and separate from the power supply for the sequence signals.
2. The output current that is required from the power supply when one power supply is connected to more than one
base mounting unit is the total input current for all of the connected units. Use a suitable wire size for the required
current and do not exceed the wire size range of the terminal block.

o O
o] |0

\

24V 0V
Ol|IE

o e N._ Terminal Name: 0 V
a@) X H
/ \ N Terminal Name: 24/V

a Specifications and External Dimensions
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3 Specifications and External Dimensions

3.3.4 Base Mounting Units

(4) Mounting Method

Mount the power regeneration converter and SERVOPACK to the base mounting units as described in this
section.

As shown in the following figure, insert the heat sink on the power regeneration converter or SERVOPACK
into the base mounting unit and secure it with the enclosed screws (four).

The side of the base mounting unit with the terminal block is the bottom of the unit.

For instructions on installation in a control panel, refer to /.2.2 2-V-SD Series Driver.

Model Size of Enclosed Screws Tightening Torque
JUSP-JUBMOS50AA
JUSP-JUBMO75AA S 2.6103.2N'm
JUSP-JUBM100AA (23.0 to 28.3 Ibf*in)

JUSP-JUBM150AA

43t04.9N'm
JUSP-JUBM250AA M6 (38.1 to 43.4 Ibf*in)

3-50
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4 Installation

4.1.1 Installation Environment

4.1 Spindle Motors

The service life of the spindle motor will be shortened or unexpected problems will occur if the spindle motor
is installed incorrectly or in an inappropriate location. Always observe the following installation instructions.

4.1.1 Installation Environment

Item Condition

Surrounding Air
Temperature

0 to 40°C (no freezing)

Surrounding Air

0, 0, 1
Humidity 20% to 80%RH (no condensation)

* Indoor, free of corrosive or explosive gases

* Well-ventilated and free of dust and moisture
* Facilitates inspection and cleaning.

¢ Elevation: 1,000 m max.

* Free of high magnetic field

* Free of oil

Installation Site

Store the motor in the following environment if it is stored with the power cable disconnected.
Storage Environment | Temperature during storage: -20 to +60°C (no freezing)
Humidity during storage: 20% to 80%RH (no condensation)

/\ CAUTION

» Provide sufficient space so that cooling air will be provided to the cooling fan. Keep a space of at least 100
mm between the machine and the ventilation outlet of the motor.

If ventilation is not proper, the motor temperature fault protective function will work regardless of whether or not the
load is at the rated value or not.

Install the motor in a clean location free from oil mist and water drops. If the motor is likely to come in con-
tact with water or oil, protect the motor with a cover.

The intrusion of water or dirty oil into the interior of the motor will decrease the insulation resistance, which may
result in a ground fault.

Check that the mounting bed, base, or stand of the motor is of robust construction because the weight of
the motor as well as the dynamic load of the motor in operation will be imposed on it, possibly causing
vibration.

Use seal connectors, conduits, or similar devices to seal the cable openings of the motor terminal box.
Failure to observe this caution may result in cuttings, cutting oil mist, or other foreign matter entering the motor
through the cable opening, possibly causing malfunction.

When vertically mounting the motor with the shaft on the bottom, the motor shaft must not touch the stand,
the ground, or other surfaces.

If the shaft touches these surfaces, the shaft is pushed into the motor and the bearing may be damaged.

4.1.2 Enclosure

The protective structure of the spindle motor when the special cable is used provides IP44 protection.
However, this does not apply to the shaft opening. (Refer to the following figure.)

Flange
Shaft opening

This refers to the gap where
the shaft protrudes from
N

the end of the motor.

1
] f—Shaft

If you need to use the motor in a location where oil will come into contact with the shaft opening, contact a
Yaskawa sales representative.



4.1 Spindle Motors

4.1.3 Installation Orientation
(1) Flange type

* Mount the motor with the motor shaft on the load side at any angle between horizontal and the downward
vertical direction. If the motor shaft is facing up, excessive force will be imposed on the motor shaft.

As a result, the service life of the motor will be adversely affected.
* Use the spindle motor UAKAJ-45 or UAKBJ-30 (outer diameter 00380) with the terminal box facing
upward and the motor shaft facing horizontal. If the terminal box is in the horizontal or downward direction,
dust may intrude from the ventilation mouth on the bottom of the load-side bracket. As a result, the motor

may fail to operate or unexpected accidents may occur.

(2) Foot-mounted type
* Mount the legs on the floor. If the legs are installed upward, excessive force will be imposed on the legs.
As a result, the service life of the spindle motor will be adversely affected.

4.1.4 Coupling Motor and Machinery

Consider the following conditions when coupling the spindle motor with the machinery.

(1) Direct Coupling

Couple the motor with the machinery so that the center of the motor shaft and that of the machinery shaft are

on a straight line. Insert a liner for adjustment, if necessary.

Note: Turn together with coupling.

« Install the motor so that alignment accuracy falls within the following range. Vibration that will dam-
o age the bearings and encoders if the shafts are not properly aligned.
* : Alignment Accuracy
Coupling Measurement
Method Allowable Value
1 Tolerance A 0.03 mm max.
Surface irregularity B{0.03 mm max.

%

L
» Do not allow any direct impact to the shafts when installing the couplings. Do not hit the area near
encoders with a hammer etc., as impacts may damage the encoders.

» Before installation, thoroughly remove the anticorrosive paint from the flange surface and the end of
the motor shaft. Only after removing the paint can motors be installed on the machines.

Anticorrosive
paint is
coated here.

E Installation
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4 Installation

4.1.4 Coupling Motor and Machinery

(2)

(3)

(4)

Belt Coupling

* Check that the motor shaft is parallel to the machinery shaft and that the line connecting the centers of the
pulleys and the shafts are at right angles to each other. If the angularity of the belt is improper, the belt will
vibrate or slip.

* The radial load imposed on the motor shaft edge must not exceed the permissible value. If an excessive
radial load is imposed on the motor shaft, the motor bearings will be adversely affected and the service life
of the bearings will be decreased.

For details, refer to 3.1(4) Tolerance Radial Loads.
* Be sure that no axial load is imposed on the motor shaft.
* Make sure that the contact angle of the belt with the pulley is 140° or more. If not, the belt may slip.

“-[ - If Cis 1,000 mm or less, d < 1 mm.

— [ |L : - If C is more than 1,000 mm, d/C < 1/1000.
F S - B < 1/30

- Contact angle ¢ > 140°

Motor shaft

Machinery shaft

Belt Installation

Gear Coupling

Check that the motor shaft is parallel to the machinery shaft and that the centers of the gears are engaged prop-
erly. Refer to 3.1(5) Motor Total Indicator Readings for the precision of the peripheral parts connecting to the
motor shaft. The gears may grate if they do not engage properly.

Be sure that no axial load is imposed on the motor shaft.

Mounting a Pulley or Gear to the Motor Shaft

When mounting a pulley or gear to the motor shaft, consider the mounting balance of the motor. The dynamic
balance of the motor is kept with a half key (for motors with a keyway), which is a half as thick as the key (T)
specified in the motor shaft dimensional drawing. The motor rotates at high speed and a little imbalance in the
mechanism may cause the motor to vibrate.



4.2 ¥-V-SD Driver

4.2

4.2.1

>-V-SD Driver

Installation Requirements

ltem

Specifications

Surrounding Air

0°C to 40°C: at 100% load

Temperature 0°C to 55°: at 70% load
Storage -20°C to 85°C
Temperature

Surrounding Air

Humidity and 90%RH or less (with no freezing or condensation)

Storage Humidity

Vibration 2

Resistance 49 m/s

Shock Resistance | 19.6 m/s?

Protection Class P10 An environment.that satisfies the following conditions.

* Free of corrosive or flammable gases

Pollution D 5 * Free of exposure to water, oil, or chemicals
oflution Uegree * Free of dust, salts, or iron dust

Altitude 1000 m or less

Others Free of static electricity, strong electromagnetic fields, magnetic fields or

exposure to radioactivity

E Installation
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4 Installation

4.2.2 Thermal Design of Control Panel

4.2.2 Thermal Design of Control Panel

Install the 2-V-SD drivers, host controllers, and other units in a control panel.

Use a control panel with an enclosed structure that provides protection against corrosive gases, water, and oil.
Also, design the system so that the temperature rise in the control panel does not cause the temperature to
exceed the surrounding air temperature.

(1) Calorific Value

B Power Regeneration Converter

Calorific Value at Continuous Rated Operation
Model Total (W) LOSBSIO(SKCEW;M _ Loss of Powler Block (W)

otal Inside Duct
CACP-JU15A30 116.4 13.1 103.3 10.3 93.0
CACP-JU19A30 154.3 13.1 141.2 14.1 127.1
CACP-JU22A30 183.8 13.1 170.7 17.1 153.6
CACP-JU30A30 247.2 14.7 232.5 23.2 209.3
CACP-JU37A3B 276.2 14.7 261.5 26.2 2353
CACP-JU45A3B 394.7 14.7 380 38.0 342.0
CACP-JU15D30 66.8 13.1 53.7 54 48.4
CACP-JU19D30 90.5 13.1 77.4 7.7 69.7
CACP-JU22D30O 104.8 13.1 91.7 9.1 82.6

B SERVOPACK

Calorific Value at Continuous Rated Operation

Model Total (W) Lo%iocgkcis\?)tro' _ Loss of Pow.er Block (W)

otal Inside Duct
CACR-JU028AEA 154.1 19.0 135.1 27.0 108.1
CACR-JUO36AEA 181.0 19.0 162.0 324 129.6
CACR-JUO65AEA 324.2 18.9 305.3 30.5 274.8
CACR-JUOB4AEA 424.6 21.6 403.0 40.3 362.7
CACR-JU102AEA 478.8 21.6 457.2 45.7 411.5
CACR-JU125AEA 614.5 28.6 585.9 58.6 527.3
CACR-JUI196AEA 1322.4 29.8 1292.6 129.3 1163.3
CACR-JUO14DEA 142.1 19.6 122.5 24.5 98.0
CACR-JUO18DEA 168.6 19.6 149.0 29.8 119.2
CACR-JUO33DEA 308.4 19.0 289.4 28.9 260.5
CACR-JU042DEA 368.5 21.6 346.9 34.7 312.2
CACR-JUO51DEA 424.9 21.6 403.3 40.3 363.0




4.2 ¥-V-SD Driver

(2) Air Temperature Rise inside Control Panel (Average Temperature Rise)

Design the control panel so that the internal air temperature will be no more than 10°C higher than the refer-
ence value. If the rise in air temperature in the control panel exceeds 10°C, a cooling system must be installed.
For details, refer to 4.2.2 (3) Cooling System Installation.

The calculation formula for internal temperature rise for a control panel made of metal sheets is as follows:

I P
AT " oA
* AT: Temperature rise in the control panel &®)
*P:  Calorific value in the control panel W)
*ge: Heat flow through ratio of the control panel (W/°C)
*k: Heat pass through ratio of a metal plate (W/m2°C)
With a stirring fan: 6 W/m?°C
Without a stirring fan: 4 W/m2°C
* A: Effective radiation area of the control panel (mz)*
* Radiation available area of the control panel surface area (Exclude the surface which contacts other object)
<Example>

Allowable Watt Data Loss for a Control Panel with a Stirring Fan

A

790 mm

A 4

450 mm \}1\50 mm

« Effective radiation area of the control panel: A=1.0155 (m2)
(Exclude the base area because control panel is type of putting on the floor.)

* Calorific value in the control panel: P=60 (W)

. . P
* Temperature rise value in the control panel: AT=—

P
g k-A 6x1.0155

=9.8 (°C)

In the above example, the rise in the air temperature inside the control panel, AT, is 9.8°C. The criteria of 10°C
has therefore been met.

E Installation
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4 Installation

4.2.2 Thermal Design of Control Panel

(3)

Cooling System Installation

Use the following calculation formula to select a cooling system and install it in the control panel so that the
air temperature in the control panel will be no more than 10°C higher than the reference value.

AT =

A
*B:

P

P
¢ k- (A-B)tqh

. Temperature rise in the control panel (°C)

Calorific value in the control panel W)
Heat flow through ratio of the control panel (W/°C)

. Heat flow through ratio of the cooling system (W/°C)

Heat pass through ratio of a metal plate (W/mZOC)
With a stirring fan: 6 W/m?°C

Without a stirring fan: 4 W/m?°C

Effective radiation area of the control panel (mz)*

Installation area of the cooling system (mz)
* Radiation available area of the control panel surface area (Exclude the surface which contacts other object)

An installation example is given below.

Install the cooling system so that internal air is taken into the control panel at the top and returned at the bot-
tom, and so that the external air is taken in at the bottom and exhausted at the top.

(Top)

,EXL- - - Flow of the

internal air

Heat sink

N\
\

Flow of the - - -%’

external air
Cooling system <— Control panel

(Bottom)

Cooling System Installation



4.2 ¥-V-SD Driver

4.2.3

Control Panel Dust-proof Design

The host controller and other printed circuit boards mounted in the control panel may malfunction due to the
effects of airborne particles (dust, cuttings, oil mist, etc.). Observe the following precautions to prevent air-

borne particles from entering the control panel.

* Always use a sealed structure for the control panel.
* Block cable openings with packing. (Refer to the figure labeled Cable Openings given below.)
« Install packing on the door and external cover to seal them. (Refer to the figure labeled Door Packing given

below.)

* Block all gaps.
+ Oil may collect on the top surface and may enter the control panel through screw holes. Take special

countermeasures, such as using oil-proof packing.

Pendant Box

Packing

Packing

Door Packing

——

Cable Openings

|y

D:
g2,

[ ]

Operation panel K /( External cover
Packing

Packing  Control panel

Host controller

Operation Box

H Installation
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4 Installation

4.2.4 Installation Precautions

4.2.4

(1)

(2)

Installation Precautions

Observe the following precautions when designing the control panel.

General Precautions

General precautions are given below.

* Always use a sealed structure for the control panel.
« Install the units so that maintenance inspections, removal, and installation can be performed easily.

* Provide about 100 mm of space between components and the control panel surfaces so that the flow of air is
not blocked inside the control panel.

* Design the control panel so that the average internal air temperature will be no more than 10°C higher than
the external air.

» We recommend the use of a fan to stir the air to increase cooling efficiency and prevent localized tempera-
ture increases in the sealed control panel.

* Separate the units from cables or components of 90 VDC or higher and cables or components for AC power
supply by at least 10 mm to help prevent malfunction due to noise.

* Separate the primary and secondary sides of transformer and noise filters.

Installation Precautions

Precautions for installing the 2-V-SD driver are given below.

* Always secure the Z-V-SD driver on a vertical surface using screws or bolts.

* Provide the specified space on the left, right, top, and bottom of the driver to enable maintenance and venti-
lation. For details, refer to 4.2.5 Installation Orientation and Space.

* Place the heat sink of the Z-V-SD driver outside of the ventilation ducts to allow external air flow through
the heat sink. The loss from the control panel will be reduced, and the majority of the loss from the unit will
be cooled directly by the external air.

* Cooling the heat sink requires an air flow of 2.5 m/s in the ventilation duct.

» Make sure that cooling air flows through the heat sink for each Z-V-SD driver.

* We recommend a metal cooling fan. Plastic fans will deteriorate when exposed to cutting oil, which may
cause Z-V-SD driver failure or other problems.

Flow of the external air

— CO J¢—— cooling fan

<
g

—— Ventilation duct

Heat sink

~ Flow of the external air

Unit

2-V-SD Driver Installation



4.2 ¥-V-SD Driver

4.2.5 Installation Orientation and Space
Precautions for the mounting the £-V-SD driver, including the mounting orientation and mounting space, are

given below.

Note: The figure is an example of a duct-ventilated type driver. Dimensions for base-mounted type drivers are the same
(ventilation duct is not required).

Max: 5 mm
Y
Max: 5 mm 4 Max: 5 mm
> <
Min: 5 mm = ‘@ @ _ Min:5mm
Ll | > -
Air @ Ventilation
>-V-SD Driver Min: 120 mm Flow D
f | uct
==
Fan
L
Heat
Sink
’ A L
Min: 5 mm Min: 120 mm T
\ 4
Cooling Air
Min: 2.5 m/s

Installation Orientation and Space for Z-V-SD Driver

* Always install the power regeneration converter on the left side of the SERVOPACK.

* Refer to the external dimension diagrams for external dimensions and mounting dimensions of the products
(3.2.1 (3) External Dimensions and 3.2.2 (3) External Dimensions).

* Make sure that the surrounding air temperature of the £-V-SD driver is 0 to 55°C near the heat sink and
inside the control panel at a 70% load, and 0 to 40°C near the heat sink and inside the control panel at a
100% load.

+ To prevent oil penetration, seal the mounting screw sections of the power regeneration converter and the
SERVOPACK.

* Always install the £-V-SD driver with the fan at the top to ensure efficient cooling.

* When mounting the X-V-SD driver, allow space above and below it to prevent heat buildup.

* When stirring the air inside the control panel, do not allow the airflow to fall directly on the Z-V-SD driver
to prevent dirt from collecting on the 2-V-SD driver.

* Provide the following spaces between the units.

p
Unit: mm

20.5+0.3
d »

«

— (0.5)

¥

10| |10

«7 «

A

Mounting hole Mounting hole

A
A 4

A

Unit Unit

E Installation
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5 Wiring

5.1.1 Precautions on Wiring

5.1

5.1.1
(1)

(2)

Spindle Motors

/\ CAUTION

» Do not bundle the main circuit cable and the encoder cable together.
Failure to observe this caution may result in malfunction.

* The maximum wiring length is 20 m for encoder cables or motor main circuit cables.
If the encoder cable is too long, voltage drop along the cable will reduce the power supply voltage to the encoder and
may prevent normal operation.

* Do not connect the spindle motor directly to an industrial power supply.
Failure to observe this caution may damage the spindle motor. Connect the spindle motor to the correct SERVO-
PACK.

Precautions on Wiring
Cables

Standard motor main circuit cables, encoder cables, and relay cables cannot be used in cases where high flexi-
bility is needed, as when the cables themselves move or are twisted or turned. Use flexible cables for flexible
applications.

Cable Stress

Make sure there is no bending or tension on the cables themselves, the connections, or the cable lead inlets.

Be especially careful to wire encoder cables so that they are not subject to stress because the core wires of

encoder cables are very thin at only 0.2 to 0.3 mm?>.

Connectors

Observe the following precautions:

* Connect the main circuit cable, and then connect the encoder cable. If you connect the encoder cable first,
the encoder may be damaged due to the difference in electrical potential from the FG.

» Make sure there is no foreign matters such as dust and metal chips in the connector before connecting.

* Do not apply shock to resin connectors. Otherwise, they may be damaged.

* Make sure of the pin arrangement.

* When handling a motor with its cables connected, hold the motor or the connectors and cables will be dam-
aged.



5.1 Spindle Motors

5.1.2 Wirings for Spindle Motors
(1) Main Circuit Cable Wiring
B Terminal Screws and Tightening Torques (200 V)

Model Terminal | Terminal | 000 | wire sizes
[N-m]
o U, V, W, FG M5 2.0 10 2.4 AWGS
71,72, 73 M4 121018 AWG14
U,V, W, FG M5 201024 AWGS
06 71,72, 73 M4 1210138 AWG14
U,V, W, FG M5 201024 AWGS
0% 71,72, 73 M4 121018 AWG14
y U,V, W, FG M5 201024 AWG6
71,722,723 M4 1210138 AWG14
U,V, W, FG M3 6.019.0 AWG4
UAKAJ-OIOCZ 13 71,72,73 M4 12t01.8 AWG14
(Single winding) o U,V, W, FG M3 6.019.0 AWG2
71,72, 73 M4 121018 AWG14
” U,V, W, FG M3 6.019.0 AWGI
71,72, 73 M4 1210138 AWG14
U,V, W, FG M10 10010150 | AWG2/0
30 71,72, 73 M4 121018 AWG14
U,V, W, FG M10 10010150 | AWG4/0
37 71,72, 73 M4 121018 AWG14 o
i U,V, W, FG M10 10010150 | AWG4/0 §
71,72, 73 M4 121018 AWG14
o 8; X; gé rG M6 251375 | AWGS
71,22, 73 M4 121018 AWG14
o8 gé % % b M6 251375 | AWGS
71,72, 73 M4 121018 AWG14
; gé X; \v;g G M6 2510375 | AWG6
71,72, 73 M4 121018 AWG14
UAKBJ-O00OCZ ; 8; X; gé b M8 6.010 9.0 AWG4
(Winding selection) 71,72,73 M4 1.2t01.8 AWG14
o gé x; % G M8 6.0109.0 AWG2
71,72, 73 M4 121018 AWG14
» gé 2,’; % G | M8 6.0109.0 AWGI
71,72, 73 M4 12018 AWG14
“ gé z; \\x; rG M0 10010150 | AWG2/0
71,72, 73 M4 121018 AWG14
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5 Wiring

5.1.2 Wirings for Spindle Motors

B Terminal Screws and Tightening Torques (400 V)

. . Tightening
Terminal Terminal . .
Model Torque Wire Sizes
Symbols Screw [Nm]
o6 U, V, W, FG M5 2.0t02.4 AWGS
71,72,73 M4 12t0 1.8 AWG14
o8 U, V, W, FG M5 2.0t02.4 AWGI10
71,72,73 M4 12t0 1.8 AWG14
I U,V, W, FG M5 2.0t02.4 AWGI10
UAKAJ-O0OCZ 71,72,73 M4 12t0 1.8 AWG14
(Single winding) s U,V, W, FG M8 6.0t09.0 AWGS
71,72,73 M4 1.2t0 1.8 AWG14
o U, V, W, FG M8 6.0t09.0 AWG6
71,72,73 M4 12t0 1.8 AWG14
’s U, V, W, FG M8 6.0 t0 9.0 AWG6
71,72,73 M4 12t0 1.8 AWG14
o6 gé xé gé rG | M6 2.5t03.75 AWGS
71,72,73 M4 12t0 1.8 AWG14
" 8; xé \%; e |M6 251375  |AWGI10
71,72,73 M4 12t0 1.8 AWG14
; g; xé ‘x; e M6 2510375  |AWGI0
UAKBJ-OOCZ 71,72,73 M4 12t0 1.8 AWGI14
(Winding selection)
s 8; xé gé rG o |M8 6.0 t0 9.0 AWGS
71,72,73 M4 12t0 1.8 AWG14
o 3; x; % G M8 6.0109.0 AWG6
71,72,73 M4 12t0 1.8 AWG14
” gé z; % G |8 6.0109.0 AWG6
71,72,73 M4 12t0 1.8 AWG14




5.1 Spindle Motors

m Wiring
+ CACR-JUO28AEA, -JUO14DEA

SERVOPACK End (CN8) Motor End

Pin No. Signal Name Terminal Name
Al U U
Bl v A%
B2 w w
A2 D @

+ CACR-JUO36AEA, -JUO18DEA

SERVOPACK End (CN8) Motor End
Pin No. Signal Name Terminal Name
1 U U
2 v \%
3 w w
4 @ &)

» CACR-JUOG5AEA, -JUOB4AEA, -JU102AEA, -JU125AEA, -JU196AEA, -JUO33DEA, -JU042DEA, -JU051DEA

SERVOPACK End Motor End
Terminal Name Terminal Name
U U
A% v
W w
& &)

o
£
=
=

(2) Encoder Wiring

B Pulse Encoder (SERVOPACK-end connector: CN3)
» Connections

Signal Signal

Pin No. Name I/0 Function Pin No. Name I/0 Function
1 PGOV Power supply for encoder 11 cc o 0V for magnetic contac-
ov tor for winding selection
2 PGOV B Power supply for encoder 12 CA1 I o .
ov Winding selection status
ignal
3 PGOV I(;c;?ver supply for encoder 13 CA2 I signa
4 PGSV B Power supply for encoder 14 PC I
5V Motor encoder phase C
onal input
5 PG5V B EC{}ver supply for encoder 15 PC I signal inpu
Power supply for encoder
6 PG5V PPy 16 PA [ Motor encoder phase A
ignal input
(NC) . 17 /PA T
THSA I Motor winding tempera- 18 PB I Motor encoder phase B
9 THSB 1 ture detection 19 /PB I signal input
+24 VDC power supply
10 C24V (6] for magnetic contactor 20 NO) - -
for winding selection

Note 1. Do not use NC signal.
2. Connect the shielded wires to the CN3 connector shell.
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5 Wiring

5.1.2 Wirings for Spindle Motors

SERVOPACK

Spindle Motor

)

R
Three-phase 200 V AC, >< z2
Three-phase 400 V AC T ‘;( 73
! U
v &
w oW
D E
CN3-8 THSA 11
CN3-9 ) THSB (12 ®—‘
CN3-4 PG5V [ 1
ON3-1 ) PGOV (2
oN3-5 ) PGSV
CN3-2 ) PGOV
CcN36 ) PG5V
CN33 ) PGOV
CN3-16) 0 PA 3
CN3-17) /A (4
CN3-1 8) PB ( 5
CN3-19)) /PB Ce
CN3-14> PC ( 7
CN3-15) 0 /PC (s
Shell T Cao

S
L

Shielded twisted-pair cable

PG

Connecting Diagram of Pulse Encoder for Spindle Motor




5.2 X-V-SD Driver

5.2 X-V-SD Driver

5.2.1 Main Circuit Power Supply

charge because high voltage may still remain in the converter and SERVOPACK after
the power supply is turned OFF. Refer to the following table for the discharge time of
IMPORTANT main-circuit capacitor.
When two or more SERVOPACKS are used in combination, use the longest discharge
time of those SERVOPACKS for the main-circuit capacitor.

0 » Do not touch the power terminals before the main-circuit capacitor has had time to dis-

Input Discharge Time Needed for
Voltage SERYOIFAER MEEE) Main-Circuit Capacitor (min)
CACR-JUO28AEA 15
CACR-JUO36AEA 20
CACR-JUO65AEA 20
Three-
phase CACR-JUOB4AEA 20
200 VAC " CACRJUI02AEA 25
CACR-JU125AEA 25
CACR-JU196AEA 25
CACR-JUO14DEA 10
CACR-JUOI8DEA 15
Three-
phase CACR-JUO33DEA 15
400 VAC I CACR-JU042DEA 15
CACR-JUO5S1DEA 15

First make sure the charge indicator is turned OFF and that the DC-bus (symbol: P and
N) voltage value is correct by using a tester or other device before wiring or starting an
inspection.

Wiring
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5 Wiring

5.2.1 Main Circuit Power Supply

(1) Wire Sizes and Tightening Torques

B Power Regeneration Converter

Input Voltage CI\AA(C;CI!’?}J:U g?,mgfs! Terminal Screw Tg;ng[}lln?n] Wire Sizes
L1,L2,L3 M6 2.5103.0 AWG6
15A30 |BI,B2 M5 2.0t02.4 AWG14
@ M5 2.0t02.4 AWG6
L1,L2,L3 M6 2.5103.0 AWG4
19A30  |BI1,B2 M5 2.0t02.4 AWG14
@ M5 2.0t02.4 AWG4
L1,L2,L3 M6 2.5103.0 AWG3
22A30  |BI1,B2 M5 2.0t02.4 AWG14
Three-phase, @ M5 2.0t02.4 AWGH4
200 VAC L1,L2,L3 M6 2.5103.0 AWG2
30A30  |BI1,B2 M5 2.0t02.4 AWG14
@ M6 2.5103.0 AWGH4
L1,L2,L3 M8 2.5103.0 AWG1/0
37A3B Bl, B2 M5 2.0t02.4 AWG14
@ M6 2.5103.0 AWG2
L1,L2,L3 M10 30 AWG3/0
45A3B Bl, B2 M5 2.0t02.4 AWG14
@ M6 2.5103.0 AWG1/0
L1,L2,L3 M6 2.5103.0 AWGS
15D30 | BI1,B2 M5 2.0t02.4 AWG14
@ M5 2.0t02.4 AWG7
L1,L2,L3 M6 2.5103.0 AWGS
I(})‘Se\e]:fgase’ 19030 |BI, B2 M5 2.0t02.4 AWG14
@ M5 2.0t02.4 AWG7
L1,L2,L3 M6 2.5103.0 AWG7
22D30  |BI1,B2 M5 20t02.4 AWG14
@ M5 2.0t02.4 AWG7




5.2 X-V-SD Driver

B SERVOPACK

Input Voltage C%ngiIJ:U g?/%nt:r;?sl Terminal Screw Tg:ngﬂllnr%]] Wire Sizes
U,V,w (connector) - AWGS
028AEA | motor © (connector) - AWGS
@ M4 12t0 1.4 AWGS
U, V, W (connector) - AWGS
036AEA | motor © (connector) - AWGS
(@) M4 1.2to 1.4 AWGS
U, V, W M6 2.5t03.0 AWG4 (AWG6)'!
065AEA | motor © M6 2.5t03.0 AWG4 (AWG6)™!
© M4 12t0 1.4 AWG4 (AWG6)"!
Three-phase, U, V,W M6 2.5t03.0 AWG2
200 VAC 084AEA | motor © Mé 2.5t03.0 AWG2
D M5 2.0to2.4 AWG4
U, V, W M6 2.5t03.0 AWGI1
102AEA | motor © M6 2.5t03.0 AWGI
(@) M35 2.0to0 2.4 AWG4
U,V,W M8 2.5t03.0 AWG2/0
125AEA | motor © M8 2.5t03.0 AWG2/0
@) M6 2.5t03.0 AWG2
U, V, W M10 30 AWG4/0
196AEA | motor © MI10 30 AWG4/0
D M6 2.5t03.0 AWG1/0 o
U,V, W (connector) — AWGI12 :E
014DEA | motor © (connector) - AWGI12 =
(@) M4 1.2to 1.4 AWGI12
U,V,W (connector) - AWGI10
018DEA | motor © (connector) - AWGI10
D M4 1.2to 1.4 AWGI10
U, V,W M6 2.5t03.0 AWGS (AWG10)™2
Zgéesfgase’ 033DEA |motor @ M6 2.5t03.0 AWGS (AWG10)*2
© M4 1.2t0 1.4 AWGS (AWG10)™
U, V,W M6 2.5t03.0 AWG6
042DEA | motor © M6 2.5t03.0 AWG6
@) M5 2.0t02.4 AWG6
U, V,W M6 2.5t03.0 AWG6
051DEA | motor © M6 2.5t03.0 AWG6
D M5 2.0to 2.4 AWG6

*1.  For motor model: UAKOJ-11CZ (Input voltage: Three-phase 200 VAC)
%2, For motor model: UAKOJ-11CZ (Input voltage: Three-phase 400 VAC)
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5 Wiring

5.2.1 Main Circuit Power Supply

(2)

3)

(6)

(7)

Installation of Molded-case Circuit Breaker (MCCB)

Make sure to connect MCCB between the power supply and the main circuit power supply input terminals R/
L1, S/L2 and T/L3 to protect wiring.

Installation of Ground Fault Interrupter

The output of the X-V-SD driver is switched at high speed, which results in high-frequency leakage current.
When connecting a ground fault interrupter to the input terminals of the power regeneration converter, select
an one designed for £-V-SD driver that eliminates the high-frequency leakage current and detects only the
leakage current in frequency bands that are harmful to the human body.
* Use a ground fault interrupter designed for X-V-SD driver for each power regeneration converter, with a
minimum sensing current of 30 mA.
* A standard ground fault interrupter can be used for each power regeneration converter provided that it has a
minimum sensing current of 200 mA with a minimum response time of 0.1 s.

Installation of Magnetic Contactor

When the main circuit power supply is shut OFF in the sequence, a magnetic contactor (MC) can be used
instead of a molded-case circuit breaker (MCCB). However, when a magnetic contactor is switched OFF at
the main circuit power supply input side, regenerative braking does not function and the motor coasts to a
stop. (At this time, protective function activates to display a fault.)

Frequent turning ON and OFF the magnetic contactor for the main circuit power supply input may cause the
Z-V-SD driver to malfunction. Turn the magnetic contactor ON and OFF once every 30 minutes at most.

Terminal Block Connection Sequence

Main circuit power supply input phases can be connected to any terminal regardless of the order of R/L1, S/L2
and T/L3 on the terminal block.

Installation of Surge Absorber

For inductive loads (magnetic contactors, magnetic relays, magnetic valves, solenoids, magnetic brakes, etc.)
connected near the X-V-SD driver, install a surge absorber.

a surge absorber with a capacity suitable for the coil. Do not, however, connect surge

absorbers to output terminals U, V, W of the SERVOPACK. If a surge absorber is not used,
IMPORTANT the generated surge voltage of the coil will affect the control signal line of the SERVOPACK

when the inductive load is turn ON and OFF. As a result, the control signal may malfunction.

o A surge absorber is used to absorb energy accumulated in the coil of an inductive load. Use

Prohibition of Installation of Phase Advancing Capacitor

Do not connect a phase advancing capacitor or surge absorber to main circuit power supply input (R/L1, S/L2,
or T/L3) of a power regeneration converter. The phase advancing capacitor or surge absorber may become
overheated and damaged by the harmonic components of the X-V-SD driver. Also, the -V-SD driver may
malfunction because of overcurrent.

Designing the Power ON Sequence

Take the following points into consideration when designing the power ON sequence.

* The main circuit power supply must turn ON only after it has been confirmed that no servo alarm has
occurred.

* The main circuit power supply must turn OFF when a servo alarm occurs during operation. The state of the
motor must be considered when the main circuit power supply is turned OFF during operation. For details,
referto 5.2.1 (9) Typical Main Circuit Wiring Example.



5.2 X-V-SD Driver

(9) Typical Main Circuit Wiring Example

The typical main circuit wiring examples is shown below.

/\ WARNING

» Do not touch the power terminals before the main-circuit capacitor has had time to discharge because
high voltage may still remain in the converter and SERVOPACK. Refer to this section for the details of dis-
charge time of main-circuit capacitor.

There is a risk of electrical shock due to residual voltage.
» Do not touch any terminals while the CHARGE lamp is lit.

There is a risk of electrical shock due to residual voltage.
First make sure the charge indicator is turned OFF and that the DC-bus (symbol: P and N) voltage value is correct by

using a tester or other device before wiring or starting an inspection.

B Three-phase 200V, 400 V

R Sl Tl
19PN
48A | i Converter SERVOPACK
CACP-JUOOO30 CACR-JUOOOOEA
1FLT | AC Reactor
2KM
g2 W% L2 N :];:g N N g
L VY L3
1KM__ [Confrol CN7A
/:( power supply 24V
(DC 24V) — L |0V cn7B D:D CNTA CN7B|:|
(For servo alarm
1Ry display)
™ Q—1
Main power Main power 1PL
supply ON  supply OFF kM
53 I 50|
Lw &4 o
£
1KM 1SA §
1KM 3KM 1Ry 2KM
@ZSA L5
+24' V. Emergency Host controller*" +24 V
stop 3KM 1Ry
: — ESP+*2 Al M+—
3SA — ESP-*2 ALM- — ®
oV oV
1QF: Mol.ded-case circuit breaker 3KM: Magnetic contactor .
1FIL: Noise filter (for emergency stop) 2SA: Surge absorber
1KM: Magnetic contactor IRy: Relay 3SA: Surge absorber
(for control power supply) lPL" Indicator lam 4SA: Surge absorber
2KM: Magnetic contactor 1S A" Surge absorbg . 1D: Flywheel diode

(for main circuit power supply)
#1. A host controller is not provided by Yaskawa.

*2. These are the signals of a host controller.
For emergency stop signal (ESP) of 2-V-SD driver, refer to 6.1.3 (15) Converter Emergency Stop Signal (ESP).
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5 Wiring

5.2.1 Main Circuit Power Supply

(10) Grounding

Use the following information to ensure that the ground is sufficient.

* Make sure to ground the ground terminal (D).
200 V class: Ground to 100 Q or less
400 V class: Ground to 10 Q or less

* Never ground the X-V-SD driver in common with welding machines, motors, or other large current electri-
cal equipment. Wiring for grounding cable must be separated from the large-current electrical equipment.

* Always use a ground wire that complies with technical standards on electrical equipment. Minimize the
length of the ground wire. Leakage current flows through the Z-V-SD driver. Therefore, if the distance
between the ground terminal and the ground terminal is too long, the potential on the ground terminal of the
Z-V-SD driver will become unstable.

* Always ground Z-V-SD driver and motors using a ground terminal even when equipment is grounded
through sill channel or steel plate.

* Ground each X-V-SD driver directly to the ground as shown in the following figure (a) of “Grounding.” Do
not make a loop as shown in (b). Ground the X-V-SD driver and motor as shown in the following figure (a)

of “Grounding of Motor and 2-V-SD Driver.” Do not ground both the -V-SD driver and motor as shown in
(b).

Correct Incorrect

R

(a) Acceptable (b) Not Acceptable

Grounding
Correct Incorrect
(a) Acceptable (b) Not Acceptable

Grounding of Motor and 2-V-SD Driver



5.2 X-V-SD Driver

5.2.2 Control Circuit Power Supply

(1) Specifications
B \oltage
24 VDC + 15%

W Current
» Power Regeneration Converter

Input Voltage Model

Specification

CACP-JU15A30

CACP-JU19A30

Three-phase, CACP-JU22A30

200 VAC CACP-JU30A30

CACP-JU37A3B

1A

CACP-JU45A3B

1.5A

CACP-JU15D30

Three-phase,

400 VAC CACP-JU19D30

CACP-JU22D30

1A

+ SERVOPACK

Input Voltage Model

Specification

CACR-JUO28AEA

CACR-JUO36AEA

CACR-JUO65AEA

1.2A

270 VDC CACR-JUOS4AEA

CACR-JU102AEA

CACR-JU125AEA

CACR-JU196AEA

2A

CACR-JUO14DEA

CACR-JUO18DEA

540 VDC CACR-JUO33DEA

1.2A

CACR-JU042DEA

CACR-JUO51DEA

15A

Wiring
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5 Wiring

5.2.2 Control Circuit Power Supply

(2)

Connections

CN7A/B
Control power
cable
| I |
Power regeneration SERVOPACK
converter
Pin No. | Signal Name 1/0 Function Pin No. | Signal Name 110 Function
A 24 VDC 1/0 +24 VDC B ov 1/0 ov
CN7A/B CN7A/B
. Signal - Signal
Pin No. Name Pin No. Name
A 24 VDC A 24 VDC
B ov B ov




5.2 X-V-SD Driver

5.2.3 DC-bus

A bus bar built into the £-V-SD driver connects the power regeneration converter and a SERVOPACK or two
SERVOPACKs.
The bus bar connection procedure is given below.

1. Remove the barriers between the devices to connect.

Barrier of power regeneration converter

2. Rotate the bus bar of the device on the right 180° clockwise, and then hook it on the terminals

of the device on the left.

Wiring

5-15



5 Wiring

5.2.4 Local Bus

5.2.4 Local Bus

A local bus communication cable connects the power regeneration converter (CN5) and SERVOPACK

(CNSA and CN5B).
Connect the local bus connection cable to CN5A or CN5B on the SERVOPACK.

Only one spindle SERVOPACK can be connected to one converter.
O[O ¢}

e e
Iﬂ
Local bus &
communication = I D
cable °
_.{
8 — CN5AB
«[E_ i[5 ©
@~ \ e
o= | I — NS
FYASKAWA FYASKAWA
g e
AT BT -
o e
®@®@® (0o %) ©

T T

Power regeneration SERVOPACK
converter
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5.2 X-V-SD Driver

5.2.5

I/O Signals

The connector numbers and connector pin arrangement are shown below.

@

[k

FYASKAWA FYASKAWA
‘CONVERTER SERVOPACK
- -
TR TR
8 R NARNING 8 R VARNING
®@®@® (0|0

(1) Connections
B Connector Pin Arrangement (CN1) for I/O Signals of the Power Regeneration Converter

SRR T=T=T=
HEHEHEHHEEERN

PinNo. | 9" | o Function PinNo. | 597 | o Function
1 (NO) - - 8 (NC) - -
2 (NO) - - 9 (NO) - -
3 (NO) - - 10 (NC) - -
4 (NO) - - 11 ESP+ I Emergency stop input
5 (NO) - - 12 ESP- I Emergency stop input
6 (NO) - - 13 (NC) - -
7 (NO) - - 14 (NC) - -

Note 1. Do not use NC signal.
2. Connect the shielded wires to the CN1 connector shell.

Wiring
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5 Wiring

5.2.5 1/O Signals

B Connector Pin Arrangement (CN1) for I/O Signals of the SERVOPACK

: Signal . n Signal .
Pin No. Name I/0 Function Pin No. Name I/0 Function
1 +15V - +15 V output 26 FCO (6] Error code signal 0
2 (NO) — - 27 FC1 (0] Error code signal 1
3 SCOM I Analog speed refer- 28 FC2 o Error code signal 2
ence input
4 ov - Analog speed refer- 29 FC3 0 Error code signal 3
ence 0 V
5 /DAS I Speed reference.dlgl- 30 COM2 B Commpn for error
tal/analog selection code signal
/RDY Operation ready signal
6 I i 31 C - -
EMG2 Emergency stop signal (NC)
EMG I Emergency stop signal 32 (NO) - -
/FWD I Forward signal 33 /ZSPD o Zero speed signal
9 /REV I Reverse signal 34 /AGR ¢] Islsle ed coincidence sig-
10 /TLH I Torque limit signal H 35 /SDET o Speed detection signal
/TLL Torque limit signal L o
11 I . 36 /TDET o Torque detection signal
/INC Incremental signal
/SSC Soft start cancel signal
12 I . 37 /TLE o Torque limit signal
/SV Servo mode signal
13 /RST I Error reset signal 38 /ORG ¢ ﬁ:l)lad shaft origin sig-
14 JCHW I Winding selection sig- 39 JORE o erentatlon completed
nal signal
w | e
15 I : 40 JCHWE o Winding sel.ectlon
Load ratio meter 10 completed signal
/LM10 . :
times change signal
. L Error signal
16 /ORT I Orientation signal 41 FLTL o (OFF for error)
17 /LGR I L gear selection signal 42 CcoMl1 - Sequence output sig-
nal common
. . Error contact output
18 /MGR I M gear selection signal 43 FLTNO (0] (ON for error)
Common for power Error contact output
19 EXTCOMO - supply for sequence 44 FLTNC (0] P
. . (OFF for error)
input signal
Common for power Error contact output
20 EXTCOMO - supply for sequence 45 FLTCOM - p
; . common
input signal
Common for power
21 EXTCOMO - supply for sequence 46 /TALM 0 Minor failure signal
input signal
Power supply for .
22 24VCOM - sequence input signal 47 SM (¢} Speed meter signal
output
24V
Power supply for
23 24VCOM - sequence input signal 48 ov - Speed meter signal 0 V
24V
Note 1. Do not use NC signal.

2. Connect the shielded wires to the CN1 connector shell.



5.2 X-V-SD Driver

(cont'd)
PinNo. | Signal | g Function PinNo. | 97 | 0 Function
’ Name ’ Name
Power supply for Load ratio meter signal
24 0 VCOM - sequence input signal 49 ov -
ov
ov
Power supply for . .
25 0 VCOM - sequence input signal 50 M o Load ratio meter signal
output
ov
Note 1. Do not use NC signal.

2. Connect the shielded wires to the CN1 connector shell.

Connector Pin Arrangement (CN2) for I/O Signals of the SERVOPACK

PinNo. | S9721 | o Function PinNo. | 9" | o Function
12-bit digital reference
1 (NC) - |- 19 DI I |
12-bit digital reference
2 (NC) - - 20 D2 I 5
12-bit digital reference
3 (NC) - - 21 D3 I 3
12-bit digital reference
4 (NC) - - 22 D4 I 4
12-bit digital reference
5 (NC) - - 23 D5 I 5
6 (NC) B B 24 D6 I 12-bit digital reference
6
7 (NC) B B 25 D7 I 12-bit digital reference
7
8 (NC) _ B 26 D8 I 12-bit digital reference
8
12-bit digital reference
9 (NC) - - 27 D9 I 9
12-bit digital reference
10 (NC) - - 28 D10 I 10
1 PCO o 29 DIl I 12-bit digital reference
Motor encoder phase C 1
signal output 12-bit digital reference
12 /PCO (0] 30 D12 I 12
12-bit digital reference
13 PAO (0] 31 EXTCOM - common
Motor encoder phase A
signal output Power supply for 12-
14 /PAO o 32 24 VCOM - bit digital reference
+24 V
Power supply for 12-
15 PBO o Motor encoder phase B 33 0 VCOM - bit digital reference
signal output ov
16 /PBO (0] 34 NC) - -
17 (NO) - - 35 (NC) - -
18 GND - Control ground 36 (NC) - -
Note 1. Do not use NC signal.

2. Connect the shielded wires to the CN2 connector shell.

(@]
£
£
=
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5 Wiring

5.2.5 1/O Signals

Connector Pin Arrangement (CN9) for 1/0 Signals of the SERVOPACK

. Signal . . Signal .
Pin No. Name I/0 Function Pin No. Name I/0 Function
B Power supply for B _
1 PGOV encoder 0 V 11 NO)
Power supply for
2 PGOV - encoder 0 V 12 (NO) - -
Power supply for
3 PGOV - encoder 0 V 13 (NO) - -
4 PG5V o  |Powersupply for 14 SPC I
encoder +5 V External encoder phase
Power supply for C input
5 PG5V o encoder 45 V 15 /SPC I
Power supply for
6 PG5V 0 encoder fsp \}/] 16 SPA I External encoder phase
A input
(NO) - - 17 /SPA I
(NC) - - 18 SPB I External encoder phase
(NC) - |- 19 /SPB I B input
10 (NO) - - 20 (NO) - -
Note 1. Do not use NC signal.
2. Connect the shielded wires to the CN9 connector shell.
Connector Pin Arrangement (CN10) for I/O Signals of the SERVOPACK
(Orientation control with an external encoder)
PinNo. | Signal | g Function PinNo. | 9ma | o Function
’ Name ’ Name
1 (NO) - - 8 (NO) - -
2 SPCO o léxt_emal encoder phase 9 (NC) B B
signal output
3 /SPCO o Extgmal encoder phase 10 (NC) B B
C signal output
4 SPAO o Ext‘ernal encoder phase 11 (NC) B _
A signal output
5 /SPAO o Ext‘ernal encoder phase 12 (NC) B _
A signal output
6 SPBO o Ext_ernal encoder phase 13 (NC) B B
B signal output
External encoder phase
7 /SPBO o B signal output 14 (NC) B B
Note 1. Do not use NC signal.

2. Connect the shielded wires to the CN10 connector shell.



5.2 X-V-SD Driver

Connector Pin Arrangement (CN10) for I/O Signals of the SERVOPACK
(Orientation control with a magnetic sensor)

n Signal . . Signal .
Pin No. Name /O Function Pin No. Name I/0 Function
(NO) - - (NO) - -
2 (NC) N (NC) - |-
_ Power supply for mag- _ Power supply for mag-
3 o netic sensor 0 V 10 2V netic sensor +12 V
4 (NC) - |- 11 (NC) - |-
B Power supply for mag- B Power supply for mag-
5 o netic sensor 0 V 12 SV netic sensor +15 V
Magnetic sensor sig-
6 (NC) - - 13 SIG+ I nal +
7 (NC) B B 14 SIG- I nMaail;%netlc sensor sig-

Note 1. Do not use NC signal.

2. Connect the shielded wires to the CN10 connector shell.

Connector Pin Arrangement (CN12) for I/O Signals of the SERVOPACK

PinNo. | S9ma1 | 0 Function PinNo. | 9" | o Function
1 (NC) - - 2 (NC) - -
3 /HWBB1- I HWBB signal input 1 /HWBB1+ I HWBB signal input 1
/HWBB2- I HWBB signal input 2 6 /HWBB2+ 1 HWBB signal input 2
7 EDMI- o ?II\Z)EP circuit status 8 EDM1+ o I:u\i\;l?l? circuit status
Note 1. Do not use NC signal.

2. Connect the shielded wires to the CN12 connector shell.

3. Ifyou do not use the HWBB function, attach the enclosed safety jumper connector to CN12.

Wiring
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5 Wiring

5.2.5 1/O Signals

(2)

Connection Diagrams

+24V
24vcom,| 2223
sink (source) 0 VvCoMm\( 24,25 _
+24V (V) ™ ExTCOMO. 192021 |
0V (24V) | YROY(EMG2) 6 3
L o 3]
EMG.| 7 3
| ea— | rD-‘
: /FWD,| 8 ii;’ﬁ
: — [ [
: | e-w— r‘:.-‘
L mMLHL 10 ii:?E
: fa=a
|t muene) 1 :_Ijﬂ_l_
| -ea— rD-‘
| /SSC(SV) | 12 :_ljﬁ_l_
. o~
L msrlwl R]]
L = ]
| JCHW. 14 :_ljﬁ_l_
L = ]
| i mAS\ 5] ii:iﬁ
P — [T
| LPPL(LMI0L, 15]  [E¥30
. o~
- et { 16| [E#7]
— [
- : ner 17| ii:iﬁ
: j—
| MGRJ 18 ii:?E
Speed reference ! |
(allowable input | +15V.L 1 5V
voltage: $12V) 1 | ——=2%3
scom | 3
T ov{ 4
: sm,| 47
© : ov 48
M
: LM 50
) : ov. 49
V4
_?, CN1 shell
[CNz] +24V
i c24 V| 10 T
cc\\ 11 .
Winding selection unit cat L 12 r‘:'J
UAAS
cA2 (13 —=
VGND

—Ii- CN3 shell

43

/TDET H

/TLE :

/ORG |

FLTNO

44

FLTNC : !

45

FLTCOM: !

CN1 shell

SERVOPACK 1/0O Connection 1



5.2 X-V-SD Driver

+24V T [CN1Z] -
i 24VCOMy, 92 b HWBB1+ | | +24V
sink (source) o vcom 33 - 4 j I/T
#24VOV) N exrcoml 31 = kK *_f_ ., 3 ) /HWBB1- oV
0V (+24 V) D1 19 ﬁ:{ = I_ 6 ) HWBB2+ "
{1 | ¢
[ = i_ﬁ?*i 5 ) HweB2-
R
- D2y, 20 :-ﬂ" = GND 8] EDM1+
- D3 [21 _ 53] o - *:&t{?gi] EDM1-
- D4 [22 E2=d] CN12 shell 1
B
- D5 [23 D_f}jﬁ_q =
- pel24 | _ |[#¥3]] =
- prl 25|  [4¥3(]] .
- D8 | 26 3]
el =
R
- D9, 27 D_f}e =
R
- D10 [28 D_j-f}» =
- D11, 29 D_f}iﬁ__‘ -
L D12\ 30 D_ﬁz B
2
3
L ¥ GND
1 CN2 shell

SERVOPACK I/O Connection 2

5-23



5 Wiring

5.2.5 1/O Signals

; | CN1
RN ESP+ 11
24 V external J— ESP- <12

power supply Y

GND

I T CN1 shell

Converter I/O Connection

(3) Sequence Input Signal Circuits

Consider the following conditions when you design the input signal circuits.

* You can use a 0-V common, +24-V common, or external common for the sequence input signals on CN1
and the 12-bit digital reference on CN2 of the SERVOPACK.

« If you select an external common, prepare a +24-V power supply for the input signals.
* The EXTCOM pins are isolated between CN1 and CN2.
« If you use relay contacts, a contact capacity of 30 V minimum and 5 mA minimum is required.

Pin No.
Signal Name
CN1 CN2
EXTCOM 19, 20, 21 31
24 VCOM 22,23 32
0 VCOM 24,25 33
® 0-V Common
EXTCOM
24 VCOM
6.8 kQ o )
22 kQ[ﬁ & !B< ‘

B +24 V Common

EXTCOM
24 VVCOM

0 VCOM T

B External Common

+24 'V (or 0 V)

- EXTCOM

24 VCOM
JO/O

0V (or24V)

e
¢
)

A
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5.2 X-V-SD Driver

(4) Sequence Output Signal Circuits

Consider the following conditions when you design the output signal circuits.

* You can use either a +24-V common or a 0-V common.
* The signal outputs are isolated with photocouplers. Prepare a +24-V power supply for the output signals.

* Do not exceed an output current of 50 mA.

« If you turn external relays or other inductive loads ON and OFF, always connect a spark killer in parallel
with the load. The maximum input voltage to the output circuits is 30 V.

If you apply a voltage that exceeds the maximum input voltage, the photocoupler in the output circuit may
be destroyed.

* For a capacitive load, the current is restricted. Connect a protective resistor in series with the load. If there is
no protective resistor, an overcurrent will flow when the photocoupler is driven, and the element may be
destroyed.

* An output circuit connection example for a +24-V common is given below.

SERVOPACK Host controller
+24 V
1kQ
i S R R
— x|k ﬂj(

»led
lhigl

-

ov

(5) Analog Input Circuit

This section describes pins 1, 3, and 4 (speed reference input) on the CN1 connector.

The analog signals are used as the speed reference or torque reference signals. The input impedance is given
below.

o
£
=
=

The maximum input voltage of the input circuit is 12 V.

Wiring Example D/A Wiring Example with External Power Supply*
SERVOPACK SERVOPACK
Host controller 1.8 kQ (1/2 W)
A 3(ScoMm SCOM
DIA / 4 e0k 60 k2
Y o
oV oV

Wiring Example with Internal Power Supply*

SERVOPACK
1.8kQ (112W) 1 115y

10kQ (1 W) [ |« /3 scou D@

4 60 kQ

‘ oV

*  This wiring example is for a positive voltage input. However, the motor speed may not increase for input voltages that

exceed +12 V.
If the internal power supply is used, select a resistor so that the output current is 10 mA or less.
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5 Wiring
5.2.5 1/O Signals

» Connect the shielded wires on the 1/O signal cables to the connector shells on the SERVOPACK

o and converter, and also ground the shielded wires at the host controller.
Do not use I/O signal cables that exceed 3 m. If the cables are too long, external noise may pre-

IMPORTANT vent normal operation.

» Keep the main circuit cable and 1/O signal cables at least 30 cm away from each other. Malfunc-
tion may result due to noise if these cables are too close to each other.

Prepare the shield at the ends of the I/O signal cables as shown in the following figure.

Sheath

Braided shield

Connect to connector shell Connect to connector shell.

Insulate with tape or other material.
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6 Control Signals

6.1.1 Sequence Input Signals

6.1 Sequence Input Signals
This section lists the sequence input signals and provides details on the status indications and signals.

6.1.1 Sequence Input Signals

Input signals are input on the CN1 and CN3 connectors on the SERVOPACK and on the CN1 connector on the
Power Regeneration Converter. The sequence input signals are listed below.

(1) Input Signals on SERVOPACK CN1 Connector

CN1

Connector ﬁ'agr?]ael Function Related Parameters
Pin No.
5 /DAS Speed reference digital/ | Pn850.0 (12-bit Digital Reference Signal Selection)

analog change signal Pn850.1 (Digital Speed Reference Selection)

/RDY | Operation ready signal Pn82B.0 (RDY/EMQG2 Selection)

Pn406 (Emergency Stop Torque)

6 . Pn630 (Emergency Stop Execution Delay Time)
EMG2 | Emergency stop signal 2 Pn632 (Emergency Stop Fault Detection Time)
Pn82B.0 (RDY/EMG?2 Selection)

Pn406 (Emergency Stop Torque)

7 EMG | Emergency stop signal Pn630 (Emergency Stop Execution Delay Time)
Pn632 (Emergency Stop Fault Detection Time)
8 /FWD | Forward signal Pn031.0 (Analog Speed Reference Input Selection)

Pn031.1 (Speed Limit Selection)

Pn300 (Speed Reference Input Gain 1)

Pn30A (Speed Reference Input Gain 2)

9 /REV | Reverse signal Pn541 (Rated Speed Setting)

Pn800 (For/Rev Signal Acceleration Constant)
Pn802 (For/Rev Signal Deceleration Constant)
Pn900 (Acceleration Basic Unit Selection)

10 /TLH | Torque limit signal H Pn82A.1 (TLH Selection)
Pn82A.0 (TLL/INC Selection)
Pn805 (External Low-torque Limit Level)

1 /TLL | Torque limit signal L Pn806 (External High-torque Limit Level)
Pn807.0 (Torque Limit Auto Judgement)
/INC |Incremental signal Pn82A.0 (TLL/INC Selection)

/SSC | Soft start cancel signal Pn82A.2 (SSC/SV Selection)

Pn031.0 (Analog Speed Reference Input Selection)
Pn031.2 (Speed Reference Gain Selection at Servo Mode)
Pn300 (Speed Reference Input Gain 1)
Pn30A (Speed Reference Input Gain 2)
1 Pn432 (Motor Flux Lower Limit Level)

. Pn433 (Servo Mode Flux Level (High Speed Winding)
ISV Servo mode signal Pn434 (Servo Mode Base Speed Ratio (High Speed Winding)
Pn435 (Servo Mode Flux Level (Low Speed Winding)
Pn436 (Servo Mode Base Speed Ratio (Low Speed Winding)
Pn43D (Servo Mode Speed Reference Gain 1)
Pn541 (Rated Speed Setting)
Pn82A.2 (SSC/SV Selection)

13 /RST | Error reset signal -

14 /CHW | Winding selection signal | PnO1E.1 (Select Winding Selection Method)

P control / PI control

/PP selection signal

Pn82A.3 (PPI/LM10 Selection)
15

Load ratio meter 10 times

/LM10 .
change signal

Pn82A.3 (PPI/LM10 Selection)




6.1 Sequence Input Signals

(cont'd)
OO Signal
Connector 9 Function Related Parameters
. Name
Pin No.
Pn812 (Orientation Target Speed)
Pn813 (Orientation Acceleration Constant)
. L Pn815 (Orientation Deceleration Constant)
16 /ORT | Orientation signal Pn817 (The Amount of Reference Unit per Revolution of
Machine)
Pn900 (Acceleration Basic Unit Selection)
17 /LGR | L gear selection signal -
18 /MGR | M gear selection signal | —
(2) Input Signals on SERVOPACK CN3 Connector
CN3 .
Connector ﬁgrr:]a; Function Related Parameter
Pin No.
CAl, Answer from winding . .
12,13 CA2 selection device PnO1E.1 (Winding Selection)
(3) Input Signals on Power Regeneration Converter CN1 Connector
e Signal
Connector N 9 Function Related Parameters
. ame
Pin No.
Pn01B.0 (Emergency Stop Signal Selection)
112 ESP+, Converter emergency Pn406 (Emergency Stop Torque)
’ ESP- stop signal Pn630 (Emergency Stop Execution Delay Time)
Pn632 (Emergency Stop Fault Detection Time)

6.1.2 Status Display of Sequence Input Signals

The status of the input signals can be checked with the input signal monitor (Un005), the input signal monitor
2 (Un033) or the input signal monitor 3 (Un035) from the Digital Operator. The status of the input signal mon-
itor (Un005), the input signal monitor 2 (Un033) and the input signal monitor 3 (Un035) are displayed as
shown in the following figure. The top row indicates signals that are OFF (high level) and the bottom row
indicates signals that are ON (low level). For details, refer to 13.3 Monitor Mode (UnOLO[).

(1) Input Signal Monitor (Un005)
Un005 shows the status of the SERVOPACK input signals.

Un005= ™
o bbb a4t
Digit Number Signal Name (Function)
1 /FWD (forward signal)
2 /REV (reverse signal)
3 /SSC (soft start cancel signal) or /SV (servo mode signal)
4 /RST (error reset signal)
5 /CHW (winding selection signal)
6 /ORT (orientation signal)
7 /RDY (operation ready signal) or EMG2 (emergency stop signal 2)
8 EMG (emergency stop signal)

Refer to Chapter 13 Digital Operator for the procedure on the Digital Operator.

a Control Signals
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6 Control Signals

6.1.2 Status Display of Sequence Input Signals

(2) Input Signal Monitor 2 (Un033)
Un033 shows the status of the SERVOPACK input signals.

Digit Number Signal Name (Function)
/TLH (torque limit signal H)

/TLL (torque limit signal L) or /INC (incremental signal)

/PPI (P control/ PI control selection signal) or /[LM10 (load ratio
meter 10 times change signal)

/LGR (L gear selection signal)
/MGR (M gear selection signal)

/DAS (speed reference digital analog selection)

o N o] gl | W[N] =

Refer to Chapter 13 Digital Operator for the procedure on the Digital Operator.

(3) Input Signal Monitor 3 (Un035)
Un035 shows the status of the SERVOPACK and the Power Regeneration Converter input signals.

Un035 " mmmmmm
| ]
Digit 8 76 54 3

||
2 1

Digit Number Signal Name (Function)
1" /HWBBO (hard wire base block signal)
2 CA1l, CA2 (answer from winding selectors)
3 ESP+, ESP- (converter emergency stop signal)
4 _
5 _
6 _
7 _
8 _

*  The HWBB has two channels. If either channel is OFF, the display will show OFF.
Refer to Chapter 13 Digital Operator for the procedure on the Digital Operator.
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6.1 Sequence Input Signals

6.1.3 Details on Sequence Input Signals

This section provides information on each signal of sequence input.

(1) Speed Reference Digital/Analog Select Signal (/DAS)
The /DAS signal is used to select either an analog input (10 V/100%) or a digital input for the speed reference.

W Signal Specifications

Type ﬁlggael Pin No. (s)tuatt‘:;t Meaning
ON (closed) | Digital input is selected.
Input /DAS CN1-5 - -
OFF (open) Analog input is selected.

B Related Parameter

Parameter No. Description When Enabled Classification
FF.aDCE)Ir:lyOSe tting] Digital speed reference

Pn850 Oriontat ol st After restart Setup
n.OO01 rientation control stop

position reference

*  When Pn850.0 is set to 0, the setting of Pn850.1 is used.
When Pn850.0 is set to 1, the setting of Pn850.2 is used.
For details on the Pn850.0 = 1, refer to Chapter 8 Orientation Control with a Motor Encoder, Chapter 9 Orientation
Control with an External Encoder, and Chapter 10 Orientation Control with a Magnetic Sensor.

Parameter No. Description When Enabled Classification
n.O00o00O o
[Factory Setting] 12-bit binary
Pn850 n.0010 3-digit BCD After restart Setup
n.O00O20 2-digit BCD
n.O00O30 Internal speed setting

B Precautions on Signals

* If pin 5 on CN1 is OFF, an analog input is selected.

« If pin 5 on CN1 is ON, a digital input is selected.

« If the /DAS signal is OFF, an analog speed reference is selected. If it is ON, a digital speed reference is
selected.

* Changing the type of signal with the /DAS signal is effective only when the motor is stopped (when the
/RDY signal is OFF or when operation, e.g., with the /EWD or other signals, is not possible due to an emer-
gency stop or other reason).

* You can select one of the following methods for a digital speed reference.

* 12-bit binary (factory setting)
* 3-digit BCD

» 2-digit BCD

* Internal speed settings

* You can select the method with Pn850.1 (Digital Speed Reference Selection). For details on a digital speed
reference, refer to 6.3 12-bit Digital Speed Reference.

a Control Signals
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6.1.3 Details on Sequence Input Signals

(2) Ready Signal (/RDY)
The ready signal (/RDY) is necessary for the /FWD, /REV, and /ORT signals.

W Signal Specifications

Signal . Output .
Type Name Pin No. Status Meaning
ON (closed) | Operation ready
Input /RDY CNI1-6
OFF (open) Forced gate block
B Related Parameters
Parameter No. Description When Enabled Classification
n.LIOC0 . /RDY allocation
Pn82B [Factory Setting] After restart Setup
n.0O00O01 EMG?2 allocation

B Precautions on Signal

* [f Pn82B.0 is set to 0, pin 6 on CN1 is the /RDY signal.
* [f the /RDY signal turns OFF during operation, the gate is blocked immediately and the motor decelerates to

a stop.

* If you turn OFF the /RDY signal, you must also turn OFF the /FWD, /REV, and /ORT signals before you
can restart operation.
* If you will not use the /RDY signal, keep it ON all the time. (If you selected a 0-V common input or +24-V
common input, connect pin 6 to pin 24. If you selected an external common input, externally keep the /RDY
signal ON all the time.)

Emergency Stop Signal (EMG) and Emergency Stop Signal 2 (EMG2)

The EMG and EMQG2 signals are used to perform an emergency stop of the spindle motor. After the emer-
gency stop waiting time elapses, the spindle motor decelerates to a stop. After the motor stops, the servo is

turned OFF.

B Signal Specifications

Signal . Output .
Type Name Pin No. Status Meaning
ON (closed) Emergency stop is released (when EMG2 is set
Input EMG CN1-7 to ON).
OFF (open) Emergency stop
ON (closed) Emergency stop is released (when EMG is set
Input EMG2 CN1-6 to ON).
OFF (open) Emergency stop
B Related Parameters
Parameter No. Description When Enabled Classification
n.000O00 .
. /RDY allocation
Pn82B [Factory Setting] After restart Setup
n.O00O01 EMG?2 allocation
Parameter Setting . Factory .
No. Name Range Units Setting When Enabled Classification
Emergency Stop .
Pn406 Torque 0 to 800 1% 800 Immediately Setup
Emergency Stop .
Pn630 Execution Delay Time 0 to 10000 1 ms 0 Immediately Setup
Pn632 Er(:tzrcgtm%itgp Fault | (065535 | 1ms | 10000 Immediately Setup




6.1 Sequence Input Signals

B Precautions on Signals

* EMG Signal
* [f the EMG signal turns OFF during operation, the motor is stopped quickly with regenerative braking and
the current is turned OFF. If the spindle motor does not stop within the time set in Pn632 after the EMG
signal turns OFF, an A.680 alarm (Emergency Stop Failure) will occur and the motor will coast to a stop.

* During an emergency stop, the settings of Pn800 (Forward/Reverse Signal Acceleration Constant) and
Pn802 (Forward/Reverse Signal Deceleration Constant) are disabled. A deceleration stop is performed
with the torque set in Pn406 (Emergency Stop Torque).

* After the EMG signal turns OFF, you cannot start operation again even if you turn ON the EMG signal
unless the /FWD, /REV, and /ORT signals that are ON are turned OFF.

« If the main power supply is turned OFF with the magnetic contactor on the converter's input during decel-
eration for an emergency stop, the motor will coast to a stop. At this time, the low main circuit voltage
protective function or another protective function will be activated and an error will be displayed.

* To prevent coasting to a stop when an emergency stop turns OFF the main circuit power supply, use an
OFF-delay circuit or other means to delay turning OFF the main circuit power supply.

* If you will not use the EMG signal, keep it ON all the time. (If you selected a 0-V common input or +24-
V common input, connect pin 7 to pin 19. If you selected an external common input, externally keep the
EMG signal ON all the time.)

* EMG?2 Signal

 [f Pn82B.0 is set to 1, pin 6 on CN1 is the EMG2 signal.

* The function of the EMG?2 signal is the same as the function of the EMG signal (emergency stop signal).
Refer to information on the EMG signal for details.

* If you use the EMG?2 signal, you will have two emergency stop signals including the EMG signal.

* An emergency stop is performed if either the EMG or EMG2 signal turns OFF.

* To cancel the emergency stop operation and enable normal operation, turn ON both the EMG and EMG2
signals.

* ESP Signal

* If you set Pn01B.0 to 1 to enable the emergency stop signal, the ESP signal (converter emergency stop
signal) is also enabled, giving you a total of three emergency stop signals (EMG, EMG2, and ESP). Refer
to 6.1.3 (15) Converter Emergency Stop Signal (ESP) for details. To cancel the emergency stop operation
and enable operation, turn ON the EMG, EMG2, and ESP signals.

(4) Forward Signal and Reverse Signal (/FWD, /REV)
The /FWD and the /REV signals determine the rotation direction of the spindle motor.

B Signal Specifications

Type ﬁ'g::\il Pin No. (S):gt%ust Meaning
ON (closed) | The spindle motor can perform forward operation.
/FWD CN1-8 - -
Inout OFF (open) The spindle motor is stopped.
npu
P ON (closed) | The spindle motor can perform reverse operation.
/REV CN1-9 . .
OFF (open) The spindle motor is stopped.

a Control Signals
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6.1.3 Details on Sequence Input Signals

B Related Parameters

Parameter . : Factory When e
No. Name Setting Range Units Setting Enabled Classification

Application Func-

Pn031 tion Select Switch | 0000 to 0111 - 0001 After restart Setup
31
Speed Reference 0.01 v/ .

Pn300 Input Gain 1 50 to 3000 Base speed 600 Immediately Setup

Pn30A Speed Reference |50 130000 | 0.001 v 10000 Immediately Setup
Input Gain 2

Pn541 g;;ed Speed Set- 100 to 65535 1 min~! 65535 After restart Setup
Forward/Reverse 1 to

. i ) .

Pn800 Slgnal Accelera 4294967295 10" pulse/s 100 Immediately Setup
tion Constant
Forward/Reverse 1o

. i ) .

Pn802 Slgnal Decelera 4294967295 10" pulse/s 100 Immediately Setup
tion Constant

Pn804 Zero-Speed Brak- 0 to 100 s 0 After restart Setup
ing Time

Pn90o0 Acceleration Basic |03, 0006 - 0004 After Restart Setup
Unit Selection

B Spindle Motor Rotation Direction

The rotation direction of the spindle motor depends on the combination of the /FWD signal, the /REV signal,
and the polarity of the speed reference voltage (SCOM).

Polarity of Speed Reference + _
Voltage (SCOM)
Operation /FWD signal ON | CCW (forward) |CW (reverse)
Signals /REV signal ON | CW (reverse) CCW (forward)

For details on the speed reference voltage (SCOM), refer to 6.2 Analog Speed Reference.

B Stopping the Spindle Motor

If the /FWD or /REV signal turns OFF while the spindle motor is operating, the spindle motor will stop due to
regenerative braking. When the speed of the motor reaches zero, a base block is implemented after the time set
in Pn804 elapses and the current to the spindle motor is turned OFF.

B Setting of Forward/Reverse Signal Acceleration/Deceleration Constant

To adjust the acceleration time from a stopped condition to the rated speed and the deceleration time until the
spindle motor stops from the rated speed, change the set values of the following parameters.

* Pn800 (Forward/Reverse Signal Acceleration Constant)
* Pn802 (Forward/Reverse Signal Deceleration Constant)
These parameters set the rate of acceleration and the rate of deceleration. They do not set the times directly.

The settings of Pn800 and Pn802 are disabled while the /SSC signal is ON and the STEP input is used for the
speed reference.

<Supplementary Note>
Set 0 to Pn305 (Soft Start Acceleration Time) and Pn306 (Soft Start Deceleration Time).



6.1 Sequence Input Signals

Parameter Setting Example

The Forward/Reverse Signal Acceleration Constant (Pn800) is calculated as given below to accelerate the
spindle motor to the maximum speed of 10,000 min"! in 5 seconds.

Forward/Reverse Signal Acceleration Constant = (10,000 [m'l] x 4,096 [pulses] ~ 60 [s]) ~ 5 [s] = 136,533
[pulses/sz]

The setting unit for Pn800 is 104 pulses/s2 (default setting of Pn900 is 4), so set Pn800 to 14. To increase the

precision of the setting, set Pn900 to 3 to change the setting unit for Pn800 to 103 pulse/s2 and then set Pn800
to 137.
This is the same as for the setting of the Forward/Reverse Signal Deceleration Constant (Pn802).

B Precautions on Signals

* The spindle motor will stop if both the /FWD signal and the /REV signal are ON simultaneously. Operation
will restart if either signal then turns OFF. Take suitable precautions. For details on signal combinations and
the motor operation status, refer to 11.2.3 (1) Stopping Method for Spindle Motor after SV_OFF Command
is Received.

* The spindle motor will operate according to the speed reference if the /FWD signal or /REV signal turns
ON. Always set the speed reference before starting operation.

Speed reference
/FWD signal or /REV signal | ON

« If an error occurs during operation, a base block is immediately implemented for the spindle motor and the
current to the spindle motor is turned OFF.

* Before you turn ON the power supply, turn OFF both the /FWD signal and /REV signal. If the power supply
is turned ON when either of these signals is ON, the spindle motor will not be able to operate.

» Wait at least 15 ms after the EMG signal, EMG?2 signal, ESP signal, or /RDY signal turns ON before you
turn ON the /FWD signal or /REV signal. The signal will not be accepted if either of these signals is turned
ON before the EMG signal, EMQG2 signal, ESP signal, or /RDY signal.

EMG signal, EMG2 signal,

ESP signal, or /RDY signal | ON
JFWD signal or /REV signal | [ON

—»! -—
15 ms minimum

a Control Signals
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6 Control Signals

6.1.3 Details on Sequence Input Signals

()

Torque Limit Signal H/L (/TLH, /TLL)

The torque limit signals are used to limit the torque temporarily during the operation.

W Signal Specifications

Signal

Output

Type Name Pin No. Status Meaning
ON (closed) |Limits high-torque.
/TLH CN1-10 : : -
Inout OFF (open) Normal operation (without torque limit)
npu
P ON (closed) | Limits low-torque.
/TLL CN1-11 : : -
OFF (open) Normal operation (without torque limit)
B Related Parameters
Parameter No. Description When Enabled Classification
n.O00O0O0 .
[Factory Setting] /TTL Allocation
Pn82A n.ooo JINC Allocation After restart Setup
n.0O00O02 No allocation
Parameter No. Description When Enabled Classification
n.00000O .
. /TLH Allocation
Pn82A [Factory Setting] After restart Setup
n.O00O10 No allocation
Parameter No. Description When Enabled Classification
n.O00O0O0 Without torque limit auto
[Factory Setting] judgement
Pn807 - _— After restart Setup
n.0004 Wlth torque limit auto
judgement
Parameter Setting . Factory e
No. Name Range Units Setting When Enabled Classification
Pn805 External Low-Torque | g0 1% 5 Immediatel Setu
Limit Level Y P
Pn8o6 Eiﬁciatrrcilvl;lgh-Torque 0 to 800 1% 10 Immediately Setup

B Precautions on Signals

* [f Pn82A.1 is set to 0, pin 10 on CN1 is the /TLH signal.

* If pin 10 on CN1 turns ON, the /TLH signal function operates.

» When the /TLH signal is input, the torque limit that is set in Pn806 (External High-Torque Limit Level) is
used.

* If Pn82A.0 is set to 0, pin 11 on CN1 is the /TLL signal.

e If pin 11 on CNI1 turns ON, the /TLL signal function operates.

* When the /TLL signal is input, the torque limit that is set in Pn805 (External Low-Torque Limit Level) is
used.

* The torque is limited while the /TLH signal or /TLL signal is ON. While the torque is limited, the /TLE sig-
nal (torque limited signal) is output.

* If both the /TLH signal and the /TLL signal are ON at the same time, the /TLL signal is given priority.

* The torque limit is valid while the motor is operating.

* These torque limits are disabled during emergency stops because priority is given to Pn406 (Emergency
Stop Torque).

* If the value of Pn805 (External Low-Torque Limit Level) is larger than the value of Pn806 (External High-
Torque Limit Level), the torque limit is clamped to the value set in Pn806.

* I[f Pn807.0 is set to 1 (Torque Limit Auto Judgement = Judged) and the motor operates at a constant speed
when the /SV signal is OFF and the high-speed winding (single winding) is selected, the torque is automati-
cally limited. The torque limit that is set in Pn805 (External Low-Torque Limit Level) is used.
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+ I[f Pn807.0 is set to 1 (Torque Limit Auto Judgement = Judged) and the /SV signal ON, the settings of Pn805
(External Low-Torque Limit Level) and Pn806 (External High-Torque Limit Level) are used.

« If you will not use the /TLH signal or /TLL signal, keep pin 10 or pin 11 turned OFF.

(6)

Incremental Signal (/INC)

The /INC signal is used to perform incremental operation during orientation control.

B Signal Specifications

Signal

Output

Type Name Pin No. Status Meaning
ON (closed) | Requests incremental positioning.
Input /INC CNI-11 Normal operation
OFF (open) (requests absolute orientation.)
B Related Parameter
Parameter No. Description When Enabled Classification
n.O00O00 .
[Factory Setting] /TLL Allocation
Pn82A n o001 JINC Allocation After restart Setup
n.O000O2 No allocation

B Precautions on Signals
* I[f Pn82A.0 is set to 1, pin 11 on CN1 is the /INC signal.
* If pin 11 on CN1 turns ON, the /INC signal function operates.
* The /INC signal is valid only when it is input simultaneously with or before the /ORT signal.

* An INC Signal Error (A.98A) will occur if the /INC signal is ON when the power supply is turned ON or if
it is turned ON without first executing absolute positioning. (The absolute positioning completed informa-

tion is cleared if the motor is operated at 50 nmin! or higher.)
* An INC Signal Error (A.98A) will occur if the /INC signal is input when the motor is operating at 30 min”!
or faster.

(7) Soft Start Cancel Signal (/SSC)

This signal is used to cancel a soft start (Pn800 (Forward/Reverse Signal Acceleration Constant) and Pn802
(Forward/Reverse Signal Deceleration Constant)) to follow a reference speed, e.g., for jogging, without falling
behind the speed reference.

B Signal Specifications

Signal : Output .
Type Name Pin No. Status Meaning
ON (closed) | Cancels soft start.
Input /SSC CN1-12 Normal operation
OFF (open) (does not cancel soft start.)
B Related Parameter
Parameter No. Description When Enabled Classification
n.00O0O .
. /SSC Allocation
Pn82A [Factory Setting] After restart Setup
n.O0100 /SV Allocation

B Precautions on Signals

* I[f Pn82A.2 is set to 0, pin 12 on CNI1 is the /SSC signal.
* When the /SSC signal turns ON, acceleration is performed as quickly as possible with current-limiting
acceleration/deceleration. The settings of Pn800 (Forward/Reverse Signal Acceleration Constant) and
Pn802 (Forward/Reverse Signal Deceleration Constant) are ignored.

* If you will not use the /SSC signal, keep it OFF all the time.

a Control Signals
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6.1.3 Details on Sequence Input Signals

(8) Servo Mode Signal (/SV)

When Pn82A.2 is set to 1, pin 12 on CN1 is the /SV signal.
The /SV signal serves as a command to change to servo mode.
When the /SV signal turns ON, servo mode is entered and the speed loop gain and other values are changed to

the parameters for servo mode.
Refer to 16.1 Operation Modes and Applicable Parameters for the parameters that change for the /SV signal.

Servo Mode: Establishes and maintains feed linearity and continuously provides excitation current, even when

6-12

the motor is stopped. It is used to preserve the control loop response and to increase the constraint when the
motor is stopped, in the same way as a servo.

B Signal Specifications

Signal . Output .
Type Name Pin No. Status Meaning
ON (closed) |Requests to change to servo mode.
Input /SV CN1-12 .
OFF (open) Standard mode (normal operation)
B Related Parameters
Parameter No. Description When Enabled Classification
n.JoO0O .
. /SSC allocation

Pn82A [Factory Setting] After restart Setup

n.O0100 /SV allocation

Parameter Setting " Factory When e
No. Name Range Units Setting Enabled Classification

Pn432 Motor Flux Lower Level 10 to 100 1% 15 Immediately Setup
Pn433 Servo Mode Flux Level for High- | 301 109 | 1o 100 | Immediately Setup

speed Winding

Servo Mode Base Speed Ratio for o .
Pn434 High-speed Winding 100 to 500 1% 100 Immediately Setup
Pn435 Servo Mode Flux Level for Low- | 30100 | 1o 100 | Immediately Setup

speed Winding
Pn436 Servo Mode Base Speed Ratio for | 500 | 194 100 | Immediately | Setup

Low-speed Winding

These parameters are used to increase the rated torque control range, such as for tapping. As shown in the fol-
lowing diagram, set them according to the relationship between the flux levels (Pn433 and Pn435) and the



6.1 Sequence Input Signals

base speed ratios (Pn434 and Pn436).

Servo Mode
(%) Normal Operation
100 ) P
Flux E
A } \
Pn433 ' i
Pn435 E
0 Base Speed |
1
Base Speedx Pna34
Pn436
Parameter No. Description When Enabled | Classification
n.O00O00 Uses Speed Reference Input Gain 1 (Pn300).
n.O00O0O1 .
[Factory Setting] Uses Speed Reference Input Gain 2 (Pn30A).
Pn031 - . After restart Setup
n.000O0 Does not switch speed reference gain at servo
[Factory Setting] mode.
n.O0100 Switches speed reference gain at servo mode.
Parameter Setting . Factory When e
No. Name Range Units Setting Enabled Classification
. 50 to 0.01 v/ .
Pn300 Speed Reference Input Gain 1 3000 | Base speed 600 Immediately Setup
Pn30A Speed Reference Input Gain 2 g?)g(;g 0.001V 10000 Immediately Setup
Servo Mode Speed Reference 0to o
Pn43D Gain 1 10000 0.01% 10000 After restart Setup
Servo Mode Speed Reference 0to
Pn43E Gain 2 10000 0.01% 10000 After restart Setup
Pn541 Rated Speed Setting é(s)(s);g 1 min™! 65535 After restart Setup

In servo mode, use Pn031 to set a factor to multiply with the base speed for analog speed references.

* When the /DAS Signal is OFF

The setting of Pn43D (Servo Mode Speed Reference Gain 1) is enabled.
To use servo mode speed reference gain 1, set Pn031.2 to 1 (switch speed reference gain). If you set Pn43D
(Servo Mode Speed Reference Gain 1) to 0, the motor will not operate.

The speed reference is determined from the spindle motor base speed for high-speed winding and the setting of

Analog speed reference = (Setting of Pn300)/(Base speed X Pn43D/100) min™!

* When Pn031.0=0
Pn300.
* When Pn031.0=1

The speed reference is determined from the spindle motor base speed for high-speed winding and the setting
of Pn30A.

Analog speed reference = (Setting of Pn30A)/(Rated speed X Pn43D/100) min’!

a Control Signals
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6.1.3 Details on Sequence Input Signals

* When the /DAS Signal is ON

The setting of Pn43E (Servo Mode Speed Reference Gain 2) is enabled.
To use servo mode speed reference gain 1, set Pn031.2 to 1 (switch speed reference gain). If you set Pn43E
(Servo Mode Speed Reference Gain 2) to 0, the motor will not operate.

* The speed reference is determined from the spindle motor base speed for high-speed winding and the setting of
Pn300.
Analog speed reference = (Setting of Pn300)/(Base speed x Pn43E/100) min”!

* When Pn031.0 =1
The speed reference is determined from the spindle motor base speed for high-speed winding and the setting

of Pn30A.
Analog speed reference = (Setting of Pn30A)/(Rated speed x Pn43E/100) min”!

B Precautions on Signals
* [f/SV signal is ON, the soft start that is set with Pn800 (Forward/Reverse Signal Acceleration Constant) and Pn802
(Forward/Reverse Signal Deceleration Constant) is canceled.
« If /ORT signal is ON, servo mode is used regardless of the signal specifications.

« If you create a position loop with the servo drive (spindle motor) and change to the position loop to perform tapping, use
servo mode. To achieve a 100% excitation current, provide a delay of 200 to 300 ms. (Set this time on a timer in the host

controller.)
If a position reference is received during this time, accurate operation will not be possible and vibration will occur.

» When feeding the spindle, e.g., for tapping, the tapping command is sent 200 to 300 ms after changing to /SV signal.
Therefore, to continue tapping, a continuous command is used without turning /SV signal ON and OFF.

(9) Fault Reset Signal (/RST)

The /RST signal is used to reset the system after the protective circuit operates for overload protection and the
probable cause is eliminated.

B Signal Specifications

Signal . Output :
Type Name Pin No. Status Meaning

ON (closed) | The errors are reset.

Input /RST CNI1-13
OFF (open) The errors are not reset.

B Precautions on Signals

» The /RST signal is enabled only after the protective circuit operates.

* The errors cannot be reset with the /RST signal while the /FWD , /REV, or /ORT signal is ON.

* The ALARM RESET switch on the Digital Operator has the same function as the /RST signal except that it
can be used to reset errors when the /FWD, /REV, or /ORT signal is ON. However, to restart operation, the
/FWD, /REV, and /ORT signals must all be turned OFF first.

* The reset operation is perform when the /RST signal turns OFF after turning ON. Always turn OFF the
/RST signal after you turn it ON.

« In the protective circuit sequence, errors take priority. The following figure shows a timing chart for the
reset operation.

Overload protection
recton_|

L
IFWD signal [~ TON |
RSTsignal 1 [oN]  [oN] ON

RUN |

Alarm display A.720 B

}
Alarm signal -
A
Protective circuit Reset completed

operation
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(10) Winding Selection Signal (/CHW)

The /CHW signal serves as a command to select the winding when using motor winding selection control.
The winding can be selected even during operation.

B Signal Specifications

Signal Output

Type Name Pin No. Status Meaning
ON (closed) | Selects the low-speed winding.
Input /CHW CN1-14 , —
OFF (open) Selects the high-speed winding.
B Related Parameter
Parameter No. Description When Enabled Classification
n.Oood B
Pn01E [Factory setting] After restart Setup
n.O0O10 Mechanical winding selection

B Precautions on Signals

* After the /CHW signal is turned ON to select the winding, a base block will be maintained until the winding
is actually changed. If this status continues for more than the preset time, a winding selection fault (A.690)
will result and the spindle motor will stop.

« If the winding does not agree with the /CHW signal when the power supply is turned ON, the winding will
be changed so that it agrees with the /CHW signal.

/CHW signal ON ON |_’ ON |
Winding High-épeed winding :|/ Low-speed winding

-,
Base block (Current is turned OFF.)

* When you turn ON the control power supply, check to make sure that switching the contacts in the winding
selection device operates normally. Confirm that you can hear the sound of the contacts switching in the
winding selection device.

* The windings are not changed in the following cases.
* During position control

» When the spindle motor speed exceeds the maximum speed of the low-speed winding when switching
from the high-speed to the low-speed winding.

* When there is an alarm (However, the winding is changed automatically under certain conditions when an
alarm occurs.)

* During a zero speed stop
(11) P/PI Control Selection Signal (/PPI)

This signal is used to change between proportional control and proportional-integral control for a speed con-
troller.

W Signal Specifications

Signal : Output .
Type Name Pin No. Status Meaning
ON (closed) |P control
Input /PPI CN1-15
OFF (open) PI control
B Related Parameter
Parameter No. Description When Enabled Classification
n.0O000 .
. /PPI allocation
Pn82A [Factory Setting] After restart Setup
n.1000 /LM10 allocation

a Control Signals
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6.1.3 Details on Sequence Input Signals

B Precautions on Signals

* I[f Pn82A.3 is set to 0, pin 15 on CN1 is the /PPI signal.

* If pin 15 on CN1 is ON, proportional control operates.

* If pin 15 on CN1 is OFF, proportional-integral control operates.

* When the /PPI signal turns ON, the speed controller changes to proportional control regardless of the oper-
ating status.

* [f you will not use proportional control, keep pin 15 OFF all the time. (Proportional-integral control will
always be used.)

(12) Load Ratio Meter Times Ten Selection Signal (/LM10)

The /LM10 signal is used to increase the sensitivity of the load ratio meter by a factor of 10 to improve the sig-
nal-to-noise ratio for light loads.

B Signal Specifications

Signal Output

Type Name Pin No. Status Meaning
ON (closed) | Decuples the sensitivity of the load ratio meter.
Input /LM10 CN1-15 .
OFF (open) Normal operation
B Related Parameter
Parameter No. Description When Enabled Classification
n.0O00O0O .
. /PPI Allocation
Pn82A [Factory Setting] After restart Setup
n. 1000 /LM10 Allocation

B Precautions on Signals

* [f Pn82A.3 is set to 1, pin 15 on CN1 is the /LM10 signal.
* If pin 15 on CN1 is ON, the sensitivity of the load ratio meter is decupled.
* Refer to 6.6 Load Ratio Meter Signal Output for details on the related parameters.

(13) Orientation Signal (/ORT)

The /ORT signal serves as a command to start the orientation operation. The orientation operation causes the
load shaft to promptly move to the preset position.

When the /ORT signal turns ON, orientation mode is entered and the speed loop gain and other values are
changed to the parameters for orientation.

Refer to 16.1 Operation Modes and Applicable Parameters for the parameters that change for the /ORT sig-
nal.

W Signal Specifications

Type Ellaggzl Pin No. (S)tlg&lg Meaning
ON (closed) | Starts orientation mode and the orientation operation.
Input /ORT CNI-16
OFF (open) Speed control mode
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B Precautions on Signals

* Turn OFF the /ORT signal after completing tool or workpiece replacement for positioning.

* To perform an emergency stop during orientation, turn OFF the /ORT signal. Operation cannot be restarted
after the emergency stop if the /ORT signal is ON.

* Make sure that the /ORT signal is OFF when the power supply is turned ON. Operation cannot be restarted
if the /ORT signal is ON.

* Keep CN1-16 turned OFF if the ORT signal is not used.

* Do not perform winding selection during orientation. You cannot perform winding selection with the speed
which is under the orientation target speed.

* Wait at least 15 ms after the /RDY, EMG, EMG2, and ESP signals turn ON before you turn ON the /ORT
signal. The signal will not be accepted if this signal is input before the /RDY, EMG, EMG2, and ESP signals.

/RDY signal,

EMG signal,
EMG2 signal,

ESP signal ON
JORT signal  [ON

— e
15 ms minimum

(14) M Gear/L Gear Selection Signal (/MGR, /LGR)

The /MGR and /LGR signals are used to change parameters, such as the gear ratio and gain, to ensure the opti-
mum control of the load according to the gear selection of the load shaft.

Refer to 16.1 Operation Modes and Applicable Parameters for the parameters that change for the /MGR and
the /LGR signals.

B Signal Specifications

Type ﬁ'g::\il Pin No. (s):gt%ust Meaning

ON (closed) | Selects the M gear.

/MGR CN1-18
OFF (open) Selects the H gear.

Input

ON (closed) | Selects the L gear.

/LGR CN1-17
OFF (open) Selects the H gear.

B Precautions on Signals

* If pin 18 on CN1 turns ON, the /MGR signal function operates.
e If pin 17 on CN1 turns ON, the /LGR signal function operates.
* Use the gear selection signals as shown in the following table.

MGR LGR Meaning Related Parameter
OFF OFF H gear is selected. Pn83C

ON - M gear is selected. Pn83D

OFF ON L gear is selected. Pn83E

a Control Signals
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6.1.3 Details on Sequence Input Signals

(15) Converter Emergency Stop Signal (ESP)

The ESP signal is used to perform an emergency stop of the spindle motor.
After the emergency stop waiting time elapses, the spindle motor decelerates to a stop. After the motor stops,
the servo is turned OFF.

B Signal Specifications

Signal . Output .
Type Name Pin No. Status Meaning
ON (closed) |Normal operation
Input ESP+, CNI-11, After the emergency stop waiting time elapses, the spin-
ESP- CN1-12 OFF (open) dle motor performs a zero-speed stop. After the motor
stops, the servo is turned OFF.

*  This is connector pin number for the power supply regenerative converter.

Parameter No. Description When Enabled Classification
n.000O00 . .
. Disables the emergency stop signal.
Pn01B [Factory setting] seney slop sig After restart Setup
n.O00O01 Enables the emergency stop signal.
Parameter Setting : Factory When L
No. Name Range Units Setting Enabled Classification
Pn406 Emergency Stop Torque 0 to 800 1% 800 Immediately Setup
Pn630 | Cmergency Stop Execu- | 0009 1 ms 0 Immediately Setup
tion Delay Time
pne32 | Emergency Stop Fault |, fos5 1 ms 10000 | Immediately Setup
Detection Time

B Precautions on Signals

* To enable this signal, set Pn01B.0 to 1. (The default setting is 0.)

« To cancel the emergency stop operation and enable operation, turn ON the EPS signal and turn OFF the
/FWD, /REV, and /ORT signals.

« If you turn OFF the ESP signal during operation, the motor will decelerate to a stop at the torque that is set
in Pn406. The upper limit is 120% of the maximum output of the spindle motor.

« If the spindle motor does not stop within the set time in Pn632 after ESP signal is input, an A.6B0 alarm
(Emergency Stop Failure) will occur and the motor will coast to a stop.
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6.2 Analog Speed Reference

This section describes the analog speed reference (SCOM).

The SCOM reference is an analog voltage that provides the speed reference for the spindle motor.

B Speed Reference Specifications

Item Specification
Connector Pin Number CN1-3
Maximum Input Voltage +12VDC
Input Impedance 60 kQ

B Spindle Motor Rotation Direction

The rotation direction of the spindle motor depends on the combination of the /FWD signal, the /REV signal,
and the polarity of the speed reference voltage (SCOM).

Polarity of Speed Reference + _
Voltage (SCOM)
Operation /FWD signal ON | CCW (forward) |CW (reverse)
Signals /REV signal ON | CW (reverse) CCW (forward)
B Related Parameters
Parameter No. Description When Enabled | Classification

n.0O00O00

Uses Speed Reference Input Gain 1 (Pn300).

n.O00O0O1

[Factory Setting]

Uses Speed Reference Input Gain 2 (Pn30A).

Pn031 After restart Setup
n.LIHOU The upper limit is 105% of the rated speed
[Factory Setting] )
n.O00O10 The upper limit is 110% of the rated speed.
Parameter Setting . Factory When P
No. Name Range Units Setting Enabled Classification
Pn300 Speed Reference Input Gain 1 | 50 to 3000 0.01v/ 600 Immediately Setup
Base speed
Pn30A Speed Reference Input Gain 2 | 500 to 30000 | 0.001 V 10000 Immediately Setup
Pn541 Rated Speed Setting 100 to 65535 1 min™! 65535 After restart Setup

* When Using Pn300 (Speed Reference Input Gain 1)
The input voltage that is set for Pn300 (Speed Reference Input Gain 1) is added to operate the motor at the
spindle motor base speed for high-speed winding.
The maximum input voltage is +12 VDC. The upper limit of the motor speed depends on the setting of
Pn031.1 (Speed Limit Level Selection). (When Pn031.1 is 0, the upper limit is 105% of the rated speed.
When Pn031.1 is 1, the upper limit is 110% of the rated speed.)

a Control Signals
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Voltage set in Voltage set in
Pn300 Pn300
| Motor speed '
N 105% I CCW (forward ' 1059
It M (forward N gk %o Z
N | |
N | |
N | |
AN . |
~_}  /REVsignall /Fwp signal |
N
I N F"_ON -+ ON 5 i r——1-- Base speed
N ¢ i
N
1 N 1
| AN !
| N |
| AN |
-10.5V ! N | +10.5V
T N T Input voltage (V)
12V ! ol O~ ! +12V
| ™ |
N
I ~ I
: N
| i REV signal "\
I - /Cl):l\\/lVD S|gnal__/ON mgng___ikr\_ ——————— r—-1-- Base speed
| N
| | N
| ! ~
1 ! N
I . T e Y
/105% i CW (reverse) ! 105%™
| |

For details on the /FWD and /REV signals, refer to 6.1.3 Details on Sequence Input Signals.

Parameter Setting Example (When the following spindle motor is used)

22 10 second rating
o .
Output 15 50 /o!ED ratmg — 15.7
(kW) 11__Continuous rating 12.8
9.4
1500 5000 6000 7000

Motor speed (min-1)

The speed reference input gain 1 is calculated as follows when 10 V is set as the speed reference voltage for
the maximum speed:

Speed reference input gain 1 = (10 V x 1500 min'l) +7000 min™' =2.14 V
Set Pn300 to 214. (The setting unit for Pn300 is 0.01 V/base speed.)

* When Using Pn30A (Speed Reference Input Gain 2)

* Set the motor speed at the rated input voltage (at 100% speed reference) in Pn541 (Rated Speed Setting).
Example: If Pn30A is 10000 and Pn541 is 10000, the motor will operate at 10000 min! fora speed refer-
ence voltage of 10 V. If the motor does not operate at the maximum speed even when Pn30A (Speed Ref-
erence Input Gain 2) is set to 10 V, increase the set value of Pn30A.

* Set Pn541 (Rated Speed Setting) according to the motor specifications but not exceeding the maximum
motor speed. If Pn541 (Rated Speed Setting) is set to a value that exceeds the maximum motor speed, the
motor will operate at the maximum motor speed.

* The maximum input voltage is =12 VDC. The upper limit of the motor speed depends on the setting of
Pn031.1 (Speed Limit Level Selection). (When Pn031.1 is 0, the upper limit is 105% of the rated speed.
When Pn031.1 is 1, the upper limit is 110% of the rated speed.)

105% Rated speed
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Precautions on Reference

* The set value of the SCOM reference is enabled by turning ON the /FWD or /REV signal.

« If the /FWD or /REV signal is ON, the spindle motor may not be completely stopped even if the SCOM ref-
erences is set to 0 V. To stop the spindle motor completely, turn OFF both the /FWD and /REV signals.

* Use a twisted-shielded cable to wire the SCOM reference to improve noise immunity.

a Control Signals
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6.3 12-bit Digital Speed Reference

This section describes the 12-bit digital speed reference in detail.

m D1 to D12 (12-bit Digital Speed Reference Signals 1 to 12)

Connector: CN2
Pins: 19 to 30

« If you set Pn850.0 (12-bit Digital Input Selection) to 0, pins 19 to 30 on CN2 are the digital speed reference.

* You can set the digital speed reference to 12-bit binary, 2-digit BCD, or 3-digit BCD. (The standard factory
setting is for 12-bit binary.)

« Set the speed setting method for the digital speed reference in Pn850.1.

B Related Parameter

Parameter No. Description When Enabled Classification
n.O00O00 .
. Digital speed reference
Pn850 [Factory Setting] | =" *P After restart Setup
n.O00O0O1 Orientation control stop position reference

*  When Pn850.0 is set to 0, the setting of Pn850.1 is used.
When Pn850.0 is set to 1, the setting of Pn850.2 is used.
For details on the Pn850.0 = 1, refer to Chapter 8 Orientation Control with a Motor Encoder, Chapter 9 Orientation
Control with an External Encoder, and Chapter 10 Orientation Control with a Magnetic Sensor.

Parameter No. Description When Enabled Classification
n.O00000 .
[Factory Setting] 12-bit binary
Pn850 n.0O0O10 3-digit BCD After restart Setup
n.O0020 2-digit BCD
n.O00O30 Internal speed setting
Parameter Setting . Factory When L
No. Name Range Units Setting Enabled Classification
Pn541" tfi{ﬁ;ed Speed Set- | 0 14 65535 1 min-! 65535
Pn851 i?nt;“l’al Speed Set- | 4 10000 0.01% 0
Pn852 {fnt;";al Speed Set- | 4 10000 0.01% 0
Pn853 {i“;;‘?al Speed Set- | 4 10000 0.01% 0
Pn854 g‘;;‘j;al Speed Set- | 4 10000 0.01% 0 After restart Setup
Pn855 g‘nt;"‘s’al Speed Set- | 1 10000 0.01% 0
Pn856 iﬁggal Speed Set- | 1 10000 0.01% 0
Pn857 1?;;";’2‘1 Speed Set- | ¢ 10000 0.01% 0
Pn858 {fnt;"gal Speed Set- |4 10000 0.01% 0

*  Pn541 (Rated Speed Setting) is used by the /ZSPD (speed detection) signal. Change the setting of Pn541 carefully
because it will also change the speed detection level.
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B Speed Reference Selection

CN1-5 Speed Reference
/DAS Pn8s0.1 Selection
OFF - Analog speed setting
0 12-bit binary
1 3-digit BCD
ON
2 2-digit BCD
3 Internal speed setting

+ Changing the type of signal with the /DAS signal is effective only when the motor is stopped (when the
/RDY signal is OFF or when operation, e.g., with the /FWD or other signals, is not possible due to an emer-
gency stop or other reason).

* The direction for the signal speed (12-bit binary, 2-digit BCD, or 3-digit BCD) and the internal speed setting
is determined by the /FWD and /REV contact signals from external devices.

B Internal Speed Settings

Speed setting parameters: 8§
Speed setting values: Set the percentages of Pn541 (Rated Speed Setting) in Pn851 to Pn858.
Setting range: 0 to 10000

Parﬁlrgeter Name CNﬁaSrLgenal Pin Number
Pn851 Internal input setting 1 D1 19
Pn852 Internal input setting 2 D2 20
Pn853 Internal input setting 3 D3 21
Pn854 Internal input setting 4 D4 22
Pn855 Internal input setting 5 D5 23
Pn856 Internal input setting 6 D6 24
Pn857 Internal input setting 7 D7 25
Pn858 Internal input setting 8 D38 26

* If you set Pn850.0 to 0, set Pn850.1 to 3, and turn ON the /DAS signal, the internal speed settings will be
used to set the speed.

* If more than one of the D1 to D8 speed selection signals is ON at the same time, the speed with the lowest
number is used. (For example, if D2 and D5 are ON at the same time, the speed for D2 is used.)

« If all of the set speed selection signals are OFF, a speed reference of 0 will be used.

« If you change the settings of the speed reference set values in Pn851 to Pn858 during operation, the new val-
ues will not take effect until the power supply is turned OFF and ON again.

a Control Signals
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W Digital Speed Settings

Signal PiCI:’INI\lZo. 12-bit Binary | 3-bit BCD 2-bit BCD
D1 19 1 1 -
D2 20 2 2 -
D3 21 4 4 -
D4 22 8 8 -
D5 23 16 10 1
D6 24 32 20 2
D7 25 64 40 4
D8 26 128 80 8
D9 27 256 100 10
D10 28 512 200 20
D11 29 1024 400 40
D12 30 2048 800 80

o If yoclll set Pn850.0 to 0, set Pn850.1 to 0, and turn ON the /DAS signal, 12-bit binary will be used to set the

. ;f? :1 c.)f the signals are ON for 12-bit binary, the setting of Pn541 (Rated Speed Setting) will be used.

. IfyO(lll set Pn850.0 to 0, set Pn850.1 to 1, and turn ON the /DAS signal, 3-digit BCD will be used to set the

. 2:?123 set Pn850.0 to 0, set Pn850.1 to 2, and turn ON the /DAS signal, 2-digit BCD will be used to set the

. ;I;Zegédigit BCD or 3-digit BCD, the setting of Pn541 (Rated Speed Setting) is used for a BCD value of 99
or 999.

Example 1: If Pn850.1 is set to 0 (12-bit binary) and D1, D3, D5, D7, and D9 are ON, the speed reference is as

follows:
+D3+D5+D7+
Speed reference = D1+ D3 4]33 5 D7+ D9 x Pn541 (Rated speed setting)
+4+16 + 64 +
Speed reference = 1+4 14609 564 256 x Pn541 (Rated speed setting)
341 .
Speed reference = 2095~ Pn541 (Rated speed setting)

Example 2: If Pn850.1 is set to 1 (3-bit BCD) and D8, D9, and D10 are ON, the speed reference is as follows:
D8+ D9+ D10

Speed reference = 999 x Pn541 (Rated speed setting)
+ +
Speed reference = 80 190909 200 x Pn541 (Rated speed setting)
380 .
Speed reference = ~999 X Pn541 (Rated speed setting)
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Example 3: If Pn850.1 is set to 1 (3-bit BCD) and D11 and D12 are ON, the speed reference is as follows:

D11 +DI2 .
Speed reference = 999 % Pn541 (Rated speed setting)
400 + ,
Speed reference = % x Pn541 (Rated speed setting)
1200* .
Speed reference = 999 % Pn541 (Rated speed setting)
Speed reference = 999~ Pn541 (Rated speed setting)

* The upper limit of 999 was exceeded, so the value is limited to 999.

Example 4: If Pn850.1 is set to 2 (2-bit BCD) and D8, D9, and D10 are ON, the speed reference is as follows:

+ D9 +

Speed reference = w x Pn541 (Rated speed setting)
+10+

Speed reference = % x Pn541 (Rated speed setting)

Speed reference = % x Pn541 (Rated speed setting)

a Control Signals
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6.4.1 Sequence Output Signals

6.4

Sequence Output Signals

This section lists the sequence output signals and provides details on the status indications and signals.
The output signals are output from the CN1 and CN3 connectors on the SERVOPACK.
The sequence output signals are listed below.

6.4.1 Sequence Output Signals

(1)

Output Signals on SERVOPACK CN1 Connector

CN1 Connector

Pin No. Signal Name Function Related Parameters
Pn541 (Rated Speed Setting)
33 /ZSPD Zero speed signal Pn543 (Speed Detection Level)
Pn544 (Speed Detection Hysteresis)
Pn82C.0 (Speed Agree Signal Output at Zero
34 /AGR Speed coincidence signal Speed)
Pn542 (Speed Coincidence Detection Width)
L Pn820 (Speed Detection Signal Level)
33 /SDET Speed detection signal Pn822 (Speed Detection Signal Hysteresis)
Pn01C.0 (Output Load Factor Selection)
L Pn82C.1 (Torque Detection Signal Output)
36 /TDET Torque detection signal Pn823 (Torque Detection Signal Level)
Pn824 (Torque Detection Signal Hysteresis)
37 /TLE Torque limit signal -
38 /ORG Load shaft origin signal -
When using a pulse encoder:
Pn522 (Positioning Completed Width)
Pn524 (Positioning Release Width)
When using a magnetic sensor or for absolute
. . . positioning:
39 /ORE Orientation completed signal Pn80D (Positioning Completed Width)
Pn80E (Positioning Release Width)
For incremental positioning:
Pn522 (Positioning Completed Width)
Pn524 (Positioning Release Width)
40 JCHWE Wmdmg selection completed B
signal
41 /FLTL Fault signal -
43,44 glimg’ Fault bit signal -
46 /TALM Alarm signal -
26, 27,28,29 FCO to FC3 Fault code signal 0 to 3 -
(2) Output Signals on SERVOPACK CN3 Connector
CN3 Qonnector Signal Name Function Related Parameters
Pin No.
10, 11 cc Output to winding selection B

device
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6.4.2 Status Display of Sequence Output Signals

The status of the output signals can be checked with the output signal monitor (Un006) and the output signal
monitor 2 (Un034).

The output signal monitor (Un006) and the output signal monitor 2 (Un034) status are displayed as shown in
the following figures. The top row indicates signals that are OFF (high level) and the bottom row indicates
signals that are ON (low level). The bottom (ON) indicator is lit for all undefined digits. For details, refer to
13.3 Monitor Mode (UnJLJLJ).

(1) Output Signal Monitor (Un006)

Unoo06= --------

RN
Digit 8 76 54 3 21

Digit Number Signal Name (Function)
/ZSPD (zero speed signal)

/AGR (speed coincidence signal)

CC (Output to the winding selector)
/SDET (speed detection signal)

/ORE (orientation completed signal)

/CHWE (winding selection completed signal)
/FLTL (fault signal)
FLT (fault bit signal)

| | | | B W DN~

Refer to Chapter 13 Digital Operator for the procedure on the Digital Operator.

(2) Output Signal Monitor 2 (Un034)

Uno034= --------

EEREEE
Digit 8 7 6 54 3 21

Digit Number Signal Name (Function)

/TDET (torque detection signal)

/TLE (torque limit signal)
/ORG (load shaft origin signal)
/TALM (alarm signal)

/FCO (fault code signal 0)
/FCI (fault code signal 1)
/FC2 (fault code signal 2)
/FC3 (fault code signal 3)

| | | | B W DN~

Refer to Chapter 13 Digital Operator for the procedure on the Digital Operator.

a Control Signals
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6.4.3 Details on Sequence Output Signals

6.4.3 Details on Sequence Output Signals

This section provides information on each of sequence output signal. Pin numbers are given for independent
drive operation. Refer to the manual for the host controller for sequence output signals and output addresses.

(1)

Zero-speed Signal (/ZSPD)

The /ZSPD signal turns ON when the motor speed drops to below the speed that is set in Pn543 (Speed Detec-
tion Level). It will remain ON for at least 50 ms.

Motor speed
(absolute value) N

Rated Speed Setting (Pn541) x Speed Detection Hysteresis (Pn544)

Zero speed detection set value
Rated Speed Setting (Pn541)
x Speed Detection Level (Pn543)

> Time
/ZSPD signal  OFF ON OFF
+ Signal Specifications
Type Specification Pin No. gtuatt‘il uSt Meaning
ON (closed) | Zero speed is being detected.
Output /ZSPD CN1-33 : ‘
OFF (open) The motor is rotating.
SN
; 0
»—O
& & ¥
Output Circuit
B Related Parameters
Parameter Setting . Factory When L
No. Name Range Units Setting Enabled Classification
* Rated Speed Set- 100 to .
Pn541 ting 65535 1 min 65535 After restart Setup
Pn543 §E$Z? Detection 1 1 10000 0.01% 100 Immediately Setup
Pn544 Speed Detection | 10909 0.01% 10 Immediately Setup
Hysteresis

*  Motor speed should be set according to the machine specifications at maximum speed or less. Under normal condi-
tions, motor speed should be set at the maximum speed.
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B Parameter Setting Example
Example: Maximum speed of spindle motor:12,000 min”!
Speed detection level: 12 min™!

Speed detection hysteresis: 6 min”!

1) Set Pn541 to 12,000 min™.

2) Use the following formula to calculate the set value of Pn543 (Speed Detection Level [%]).

(Speed detection set value)

1 = 0,
Speed detection level Pnsal %100 [%]
12
~ Ta000 < 1%
= 0.1

Set Pn543 to 10.
(The setting unit for Pn543 is 0.01%.)
3) Use the following formula to calculate the set value of Pn544 (Speed Detection Hysteresis [%]).

(Speed detection hysteresis)
Pn541

Speed detection hysteresis %100 [%]

12000 < 100

= 0.05

Set Pn544 to 5.
(The setting unit for Pn544 is 0.01%.)

B Precautions on Signals
* Set the zero speed detection level in Pn543 (Speed Detection Level) to a value within the setting range
Pn544 (Speed Detection Hysteresis).
* Set Pn543 and Pn544 to percentages of Pn541 (Rated Speed Setting).

* The /ZSPD signal is output regardless of the status of the /FWD or /REV output. Therefore, the /ZSPD sig-
nal can be used as an interlock signal for hazard prevention.

« I[f Pn541 is set to a value that exceeds the maximum speed, the actual speed will be clamped to the maxi-
mum speed of the motor.

« If the zero speed detection level is set to a low value and the lower limit of the hysteresis width is below 0,
the lower limit of the hysteresis width is limited to 0, and therefore the zero speed detection signal is not out-
put.

a Control Signals
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6.4.3 Details on Sequence Output Signals

(2) Speed Coincidence Signal (/AGR)

The /AGR signal turns ON when the motor speed enters the range that is set in Pn542 (Speed Coincidence
Detection Width) based on the analog speed reference (SCOM). The /AGR signal will not turn ON during a
base block or while the winding is being changed.

Set the range for the /AGR signal in Pn542 (Speed Coincidence Detection Width). (Set a value from £10% to
+50% of rated speed.)

Speed reference - Motor speed

/ Pn542 Speed reference
7 Feedback speed i
I :
. >
! ime
/FWD S|gnaIJ OFF i
/AGR signal ON
B Signal Specifications
Signal . Output .
Type Name Pin No. Status Meaning
ON (closed) | The motor speed is within the set range.
Output /AGR CN1-34
OFF (open) The motor speed exceeds the set range.
&2 g,
O
- =
A 42
Output Circuit
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B Related Parameters

Parameter No. Description When Enabled Classification
n.O0000 Outputs the speed coincidence signal
[Factory Setting] | (/AGR).
Pn82C 5 — s Toomoid — After restart Setup
oes not out the speed comciaence signa
n.O00O0O1 (/AGR).
Parameter Setting : Factory When e
No. Name Range Units Setting Enabled Classification
Speed Coinci-
Pn542 dence Detection 10 to 50 1% 15 Immediately Setup
Width
Setting example of Pn542
Maximum speed of spindle motor: 10000 min!
Pn542 = 10% setting
Motor speed (min-1)
10000
9000
Time (t)
/AGR signal OFF ON OFF

B Precautions on Signals

*» The /AGR signal is not output when the control power supply is turned ON because a base block is imple-

mented.

* The /AGR signal is not output during winding selection.
* When the /AGR signal turns ON, it will remain ON for at least 50 ms.
* For operation with a host controller’s program, the /AGR signal serves as the answer to the S signal (spindle

rotation reference) to move to the next step.

Speed Detection Signal (/SDET)

3)

The /SDET signal will turn OFF when the motor speed exceeds the upper limit of the speed detection level
threshold and it will turn ON when the motor speed goes below the lower limit of the speed detection level

threshold.

Speed detection level threshold (OFF—ON)

(Pn822)

Speed detection level (Pn820)
Speed detection level threshold (ON—OFF)

(Pn822)

/SDET signalTl

A
Speed

Speed detection hysteresis

OFF

Time

ON

a Control Signals
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6.4.3 Details on Sequence Output Signals

W Signal Specifications

Signal : Output .
Type Name Pin No. Status Meaning
ON (closed) | The motor speed is below the speed that is set in Pn820.
Output /SDET CN1-35 i i
p OFF (open) Thg motor speed is equal to or above the speed that is
set in Pn820.
N A 35
—- =
N A 42
Output Circuit
B Related Parameters
Parameter Setting : Factory When L
No. Name Range Units Setting Enabled Classification
Speed Detection 0to
Pn820 Level 2097152000 1 pulse/s 40960 After restart
Pn822 ppeed Detection: | 4 10000 0.01% 1000 After restart
ysteresis

Use the following formulas to calculate the settings for the upper and lower limits of the speed detection level

threshold.

Upper limit of the speed detection level threshold

= Speed detection level [pulses/s] + (Speed detection level [pulses/s] X Speed detection hysteresis [%])

Lower limit of the speed detection level threshold

= Speed detection level [pulses/s] — (Speed detection level [pulses/s] x Speed detection hysteresis [%])

The upper limit of the speed detection level is the maximum speed of the motor and the lower limit is a motor

speed of 0 min”!.

B Parameter Setting Example

The following example shows how to set the speed detection level to the equivalent of a motor speed of 1000

minl.

Pn820 (Speed Detection Level) = IOOO[min'l] X 4096[pulse] / 60[s] = 68266.7=68267[pulse/s]

When Pn822 (Speed Detection Hysteresis) is set to 10%, the following formulas are used to calculate the set-
tings for the upper and lower limits of the speed detection level threshold for the speed detection level that was

calculated above.

Upper limit of the speed detection level threshold
= 68267[pulse/s] + (68267[pulse/s] x 0.1) = 75093.7[pulse/s] (Equivalent to 1100[min'1])

Lower limit of the speed detection level threshold
= 68267[pulse/s] - (68267[pulse/s] x 0.1) = 61440.3[pulse/s] (Equivalent to 900[min']])

B Precautions on Signals
The operation of the /SDET signal is not affected by the settings of the /FWD and /REV signals.
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(4) Torque Detection Signal (/TDET)
The /TDET signal is ON while the value of the torque reference is less than the set value.

W Signal Specifications

Type Signal Name Pin No. Output Status Meaning
ON (closed) ;I;I}llgtorque reference is below the set-
Output /TDET CN1-36 :
OFF (open) Elléesggg reference is equal or above
B Related Parameters
Parameter No. Description When Enabled Classification

Pn01C

n.O0000 Outputs load factor as 120% of maximum
[Factory Setting] | output of the spindle motor.
o -
n.0001 Outputs load fagtor as 100% of maximum
output of the spindle motor.
Outputs load factor as 100% of instanta-
n.0on2 neous rated output of the spindle motor.
5 -
n.0003 Outputs load factor as 100% of continuous

rated output of the spindle motor.

After restart

Setup

Parameter No. Description When Enabled Classification
n.O0000
[Factory Setting] Standard output
Pn82C - . After restart Setup
n.0010 Dpes not output during acceleration/deceler-
ation.
Parameter Setting . Factory When L
No. Name Range Units Setting Enabled Classification
Pn823 Torque Detection | 5 3009 0.1% 100 Immediately Setup
Signal Level
Torque Detection .
Pn824 . . 0to 100 0.1% 10 Immediately Setup
Signal Hysteresis

Use the following formulas to calculate the torque detection level threshold.

Torque detection level threshold (/TDET signal ON — OFF)
= Standard torque value [N-m] X (Torque detection signal level [%]" + Torque detection signal hysteresis

[7e])

Torque detection level threshold (/TDET signal OFF — ON)
= Standard torque value [N'm] X (Torque detection signal level [%]* - Torque detection signal hysteresis

[%e])

*

Load factor is set in Pn01C.0.

a Control Signals
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B Parameter Setting Example

Spindle motor: UAKAJ-04C
Pn823 (Torque detection signal level) = 100 = 10%
Pn824 (Torque detection signal hysteresis) = 10 = 1%

L'mgﬁ‘lj_ Output Characteristics Torque Characteristics

10 50%ED _129.3 10 second rating

= second rating E[236 '

\E, 4.6 rating / =z 50%ED rating

*g‘_ 3.7 4 2 [14.0 Continuous rating

04C < 2.2 3.0 g

o Continuous 1.8 2

rating
1500 6400 8000 10000 1500 6400 8000 10000
Motor speed (min™) Motor speed (min™)

Example 1: Pn01C.0 = 0 (Outputs load factor as 120% of maximum output.)

Torque detection level threshold (/TDET signal ON — OFF)
=29.3/1.2[N'm] x (10 + 1) /100
=2.69[N'm]

Torque detection level threshold (/TDET signal OFF — ON)
=29.3/1.2[N'm] x (10— 1) /100
=2.20[N'm]

Example 2: Pn01C.0 = 1 (Outputs load factor as 100% of maximum output.)

Torque detection level threshold (/TDET signal ON — OFF)
=29.3[N'm] x (10 + 1) /100
=3.22[N'm]

Torque detection level threshold (/TDET signal OFF — ON)
=29.3[N'm] x (10—-1) /100
=2.64[N'm]

Example 3: Pn01C.0 = 2 (Outputs load factor as 100% of instantaneous rated output.)

Torque detection level threshold (/TDET signal ON — OFF)
=23.6[N'm] x (10 + 1) /100
=2.60[N'm]

Torque detection level threshold (/TDET signal OFF — ON)
=23.6[N'm] x (10— 1) /100
=2.12[N'm]

Example 4: Pn01C.0 = 3 (Outputs load factor as 100% of continuous rated output.)

Torque detection level threshold (/TDET signal ON — OFF)
=14[N'm] x (10 + 1) /100
=1.54[N'm]

Torque detection level threshold (/TDET signal OFF — ON)
=14[N'm] x (10-1) /100
=1.26[N'm]
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B Precautions on Signals

* You can use the /TDET signal to check the torque limit operation and the load condition.

* When the /TDET signal turns OFF, it will remain OFF for at least 50 ms.

* The value that is set in Pn01C.0 (Output Load Factor Selection) determines the reference torque.
* You can set hysteresis in Pn824 (Torque Detection Signal Hysteresis).

* You can use Pn82C.1 (Torque Detection Signal Output) to set whether to output the /TDET signal during
acceleration/deceleration. If you set this parameter to not output the signal for acceleration/deceleration, the
/TDET signal will not be output from the start of acceleration/deceleration to the end of acceleration/decel-
eration.

+ As shown in the following figure, the reference torque attenuates at speeds that are higher than the base
speed, and therefore the thresholds also change accordingly.

Torque [Nm]

Reference torque
A /

Torque detection level threshold
/TDET signal (ON — OFF)

Torque detection level threshold
/TDET signal (OFF — ON)

To

> in-
Base speed Speed [min-1]

(5) Torque Limit Signal (/TLE)

The /TLE signal is ON while either the /TLL or /TLH torque limit signal is being input.
Use the /TLE signal to check the status of the /TLL and /TLH signals.

B Signal Specifications

Type Signal Name Pin No. Output Status Meaning
ON (closed) 1? torque limit signal is
eing mput.
Output /TLE CN1-37 Y Timit sienal i
torque limit signal is
OFF (open) not being input.
X AR 37
- =
& & %
Output Circuit

a Control Signals
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(6) Load Shaft Origin Signal (/ORG)

This signal is used as a magnetic sensor signal. If the external speed is 1,000 min! or less, one pulse is output

for every rotation of the load shaft.

B Signal Specifications

Type Signal Name Pin No. Output Status Meaning
ON (closed) At center of magnetic sen-
Output /ORG CN1-38 sor
OFF (open) Others
RN K
38
:\ p—oO
N K 42
Output Circuit

(7) Orientation Completion Signal (/ORE)

The /ORE signal turns ON when the load shaft approaches the preset stop position after the /ORT signal is
turned ON. While the /ORE signal is ON, resistive torque to external force will be generated and position off-
set will be compensated. Replace tools or workpieces while the /ORE signal is ON.

B Signal Specifications

. . Output q
Type Signal Name Pin No. Status Meaning
ON (closed) | Orientation is completed normally.
Output JORE CN1-39 . Or?entat@on %s executing.
OFF (open) * Orientation is not completed normally.
« Orientation is not executed.
N A
309
{ —o
42
& &
Output Circuit
B Related Parameters
Parameter Setting . Factory When e
No. Name Range Units Setting Enabled Classification
Positioning Com- 0 to .
Pn522 pleted Width 1073741824 1 pulse 5 Immediately Setup
Positioning Release 1to .
Pn524 Width 1073741824 1 pulse 10 Immediately Setup
Load Shaft Position-
Pn80C ing Origin (Using a -200 to 200 0.01 deg 0 Immediately Setup
Magnetic Sensor)
Positioning Com-
Pn80D pleted Width (Using a 0 to 200 0.1 deg 5 Immediately Setup
Magnetic Sensor)
Positioning Release
Pn80E Width (Using a Mag- 0 to 200 0.1 deg 10 Immediately Setup
netic Sensor)
Magnetic Sensor Sig-
Pn80F nal Standardization 50 to 200 0.1 deg 50 After restart Setup
Angle




6.4 Sequence Output Signals

/ORE signal ON
A A

fORE signal OFF v » Feedback position
Positioning
completed width S—
Positioning
Positioning completed width
release width Positioning

release width
Target position

B Precautions on Signals
* The /ORE signal will turn OFF if the external force is high and the deviation of the position is excessive.
In that case, arrange a sequence to result an orientation fault.
« If the motor stops without executing orientation correctly, the /ORE signal will not turn ON.

« If you use a pulse encoder, adjust the positioning completed width with Pn522 and the positioning release
width with Pn524.

« If you use a magnetic sensor for absolute positioning, adjust the positioning completed width with Pn80D
and the positioning release width with Pn80E.

« If you use a magnetic sensor for incremental positioning, adjust the positioning completed width with Pn522
and the positioning release width with Pn524.

« If you use a magnetic sensor and a pulse encoder, adjust the positioning completed width with Pn522 and
the positioning release width with Pn524.

(8) Winding Selection Completion Signal (/CHWE)

This is the completion signal for the winding selection operation.

The /CHWE signal is ON during normal operation. The /CHWE signal turns OFF when the /CHW signal
function is executed. It then turns OFF when the winding selection operation has been completed.

B Signal Specifications

Signal
Name

Output

Pin No. Status

Type Meaning

ON (closed) | Winding selection is completed.
Output /CHWE CN1-40

OFF (open) Winding is being selected.

- =

Output Circuit
B Precautions on Signals

« If the /CHWE signal does not change within the preset time after the /CHW signal turns ON, a winding
selection fault (A.690) will result and the spindle motor will stop.

« If the winding selection operation is performed during constant-speed operation, the /AGR signal will also
turn OFF during the winding selection operation.

/CHW signal ON
Winding High-speed winding | Low-speed winding
JCHWE signal ON | | ON
/AGRsignal.  ON | | ON

a Control Signals
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(9)

Fault Signal (/FLTL)

If a protective circuit operates for an overcurrent or an overload, the current to the spindle motor is immedi-
ately turned OFF and the spindle motor coasts to a stop. The /FLTL signal is output when the current is turned
OFF.

B Signal Specifications

Type Signal Name Pin No. Output Status Meaning
ON (closed) Normal operation
Output /FLTL CN1-41
OFF (open) An error occurs.
XN A
401
—- =
N K 30
Output Circuit

B Precautions on Signals

* The /FLTL signal turns OFF when a fault occurs and is ON during normal operation.
* The output conditions for the /FLTL signal are the same as those for the FLT signal.

* When the /FLTL signal is output, turn OFF the operation signals (/FWD, /REV, and /ORT) and display a
failure at the host system.

* An alarm will occur when the /FLTL signal is output.

(10) Fault Bit Signal (FLT)

If a protective function operates for an overcurrent or an overload, the current to the spindle motor is immedi-
ately turned OFF and the spindle motor coasts to a stop. The FLT signal changes at the same time that the cur-
rent is turned OFF. When the protective function operates, the relay contacts are switched. Changeover
contacts are used.

B Signal Specifications

Type Signal Name Pin No. Meaning
CN1-43 ON (closed): An error was detected.
[FLTNO] OFF (open): Normal operation
CN1-44 ON (closed): Normal operation
Output FLT [FLTNC] OFF (open): An error was detected.
CN1-45 . .
[FLTCOM] |~ Fault bit output common
o—O0 43
O\D—O 44
45
Output Circuit

B Precautions on Signals

* When an error occurs, turn OFF the /FWD, /REV, and /ORT signals and display a failure at the host system.

* When a protective function operates, the FLTNO signal turns ON and an alarm will occur. Check the alarm
number.
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(11) Alarm Signal (/TALM)

The /TALM signal is output when a warning or alarm occurs. Operation will continue. If a warning, such as an
overload warning (A.910) continues for more than a specific amount of time, it will become an alarm.

B Signal Specifications

Type Signal Name Pin No. Output Status Meaning
ON (closed) A warning occurs.
Output /TALM CN1-46 .
OFF (open) Normal operation
25 46
: 0
p—O
& & 30
Output Circuit

(12) Fault Code Signals 0 to 3 (FCO to FC3)

The fault code signals give the leftmost digit of the alarm number in binary.
For details on fault codes, refer to 15.2.1 List of Alarms.

B Signal Specifications

Type Signal Name Pin No.
FCO CN1-26
FC1 CN1-27
Output FC2 CN1-28
FC3 CN1-29

&5

L HE

Output Circuit

a Control Signals
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6.5 Speed Meter Signal Output (SM)

You can connect an external speed meter to monitor the motor speed.

W Signal Specifications

Type

Signal Name

Pin No.

Output Status

Meaning

Output

SM

CN1-47

Analog voltage

speed.

Gives the spindle motor

B Speed Meter Specifications

* The speed meter signal outputs a DC voltage signal that is proportional to the speed. The rotation direction

is ignored.

* The speed meter signal outputs the rated voltage (10 V) for the motor speed set in Pn541 (Rated Speed Set-

ting).

* You can use Pn84C (Speed Meter Gain Adjustment Value) to adjust the level of the speed meter signal.
* Pn84C (Speed Meter Gain Adjustment Value) is used only to adjust the speed meter. It does not affect the

actual speed.

* Use the following specifications to select the voltmeter to use for the speed meter.

ltem Specification
Type Voltmeter
Operating Principle Movable coil
Rating 10 V full scale
Internal Resistance 10 kQ
Class 2.5 or higher
B Related Parameters
Parameter Setting . Factory When P
No. Name Range Units Setting Enabled Classification
Pn541 Eﬁz;ed Speed Set- 100 to 65535 1 min-! 65535 After restart Setup
Speed Meter Gain .
Pn84C Adjustment Value 90 to 150 0.01 100 Immediately Setup

<Supplementary Note>
» Use CN1-48 for the 0 V from the voltmeter.
* You cannot set an offset with the SERVOPACK. If an offset is required for the output, adjust it at the meter.



6.6 Load Ratio Meter Signal Output

6.6 Load Ratio Meter Signal Output

(1) Load Ratio Meter Signal Output Signal (LM)
The LM signal is an analog voltage output that is used to display the load ratio.

B Signal Specifications

Type Signal Name Pin No. Output Status Meaning

Output LM CNI1-50 Analog voltage Gives the spindle motor load ratio.

B Load Ratio Meter Specifications

The output standard for the load ratio meter can be changed in the setting of Pn01C.0. With the default setting,
a load ratio of 120% is displayed for the maximum motor output. Use the following specifications to select the

voltmeter.
Iltem Specification
Type Voltmeter
Operating Principle Movable coil
Rating 10 V full scale
Internal Resistance 10 kQ
Class 2.5 or higher

B Related Parameters

a Control Signals

: When P
Parameter No. Meaning Enabled Classification
n.000O00 Outputs a load ratio of 120% for the maximum spin-
[Factory Setting] | dle motor output.
; 5 : —
n.O0001 Outputs a load ratio of 100% for the maximum spin
dle motor output.
Pno01C . . After restart Setup
Outputs a load ratio of 100% for the instantaneous
n.O00O0O2 .
rated output of spindle motor.
n.0003 Outputs a load ratio of 100% for the continuous
rated output of spindle motor.
Parameter Setting . Factory When .
No. Name Range Units Setting Enabled Classification
Load Ratio Meter
Pn43F Filter Time Con- 0 to 5000 1 ms 100 Immediately Setup
stant
Pn84D Load Ratio Gain 90 to 150 0.01% 100 Immediately Setup
Adjustment
Load Ratio Meter .
Pn84E Full Scale Value 100 to 1000 1% 200 Immediately Setup

The level for the LM signal can be adjusted in Pn84E (Load Ratio Meter Full Scale Value). The output will be
10 V for the load rate that is set in Pn84E. The maximum output voltage is 10 V. The slope of the voltage out-
put can be adjusted in the setting of Pn84D (Load Ratio Meter Gain Adjustment).

<Supplementary Note>
» Use CN1-49 for the 0 V from the voltmeter.
* You cannot set an offset with the SERVOPACK. If an offset is required for the output, adjust it at the meter.
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6.7 Encoder Pulse Input Circuit

Phase A, B, and C (origin) signals (PA, /PA, PB, /PB, PC, /PC) are input into the CN3 connector on the SER-
VOPACK from the 1024 P/R motor encoder.
The input signals have the following specifications.

(1) Signal Configuration
90° phase-difference, two-phase pulse (A and B), and marker pulse (C)

(2) Input Circuit Configuration

The input circuit is a line receiver with RS-422-A specifications.

SERVOPACK Encoder
CN3
4 PGSV .-
DRV (2
5 ) PG5V 1
2 ) PGOV PG
Line receiver 6 ) PG5V .
SN7£:'>175 3 ) PGOV
or equivalent 16 ) PA 3
RD 17 ) /PA . (4 QESGA
18 ) pB (s
R 19 ) /PB -/ (e Phase B
14 ) pc M A Cz |
RU 15 ) /PC /) (s i@sec
1 My C 10 |
Connector
@l shell ‘ J:—
] a
* o indicates twisted-pair shielded wires.
\T,’
(3) Input Phase
Phase A Phase A

(PB)
Phase C Phase C
(PC) (PC)

(a) Forward (b) Reverse



6.8 Encoder Pulse Output Circuit

6.8

3)

Encoder Pulse Output Circuit

Phase A, B, and C (origin) signals (PAO, /PAO, PBO, /PBO, PCO, /PCO) are output from the motor encoder.
The output signals have the following specifications and can be used for position feedback.

The pulse output will change when the power supply is turned ON. Do not count these
o output pulses at the external device.

IMPORTANT

Signal Configuration
90° phase-difference, two-phase pulse (A and B), and marker pulse (C)

Output Circuit Configuration

The output circuit is a line receiver with RS-422-A specifications. Use a line receiver with specifications
matching the RS-422-A specifications for signal exchange as shown in the following connection example.

Host
. R k2
receiver circuit
SERVOPACK (Provided by the user.)

.y

Phase A ~_ 13

PAO

“_ 14 ) /PAO RTO CT1 ~———Phase A
O
PhaseB._ 15 ) PBO
" 16 ) /PBO RT[) CT; ——Phase B
O
PhaseC,._ 11 ) PCO
! ———Phase C
12 ) /PCO RTOCT] | ase
Output receiver: j RTE 51 to 200 Q
SN75174 CT: 47 to 200 pF
» To FG
Connector
@ shell

T

N

#]. indicates twisted-pair shielded wires.

\T,’
%2, Use an SN75175 receiver or other receiver that is suitable for EIA RS-422-A.

Output Phase

Phase A Phase A

(PAO) (PAO)

90° 90°
. ) | e
Phase B
®o) | [ [ Phase B

(PBO)

Phase C Phase C

(PCO) (PCO)

(a) Forward (b) Reverse

a Control Signals
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7 Winding Selection Control

7.1

Features of the Winding Selection Wide Constant Power Drive

Winding selection for the spindle motor is an effective way to extend the constant output control range of the
Servo Drive that drives the main shaft. Winding selection control provides the following features.

Wide Constant Power Control Range

A constant power range of 1:12 can be obtained without using a gearbox.

Small Controller Capacity

When expanding the constant power control range using the AC main shaft drive, the Motor current must also
be expanded in the low-speed area, and the controller capacity must also be increased. When using winding
selection, a constant power control of 1:12 can be obtained using a standard controller capacity, simply by
changing the Motor winding connections.

Good Control Stability

Winding selection enables optimum control by dividing the constant power control range into low-speed coils
and high-speed coils. Consequently, stable control can be obtained by increasing the loop gain as well.

Special Magnetic Contactor for Winding Selection

The magnetic contactor is a compact model developed for winding selection. The contactor has a mechanical
life of 5 million operations minimum.



7.2 Connection Diagram

7.2 Connection Diagram

As shown in the following diagram, this system requires winding selection signals in addition to speed refer-
ence signals such as the FWD and REV signals. A special magnetic contactor that can be driven directly from
the SERVOPACK with transfer contacts is also used to switch the winding.

3KM

200/40£ VAC 1QF 1KM U
s — | 1FIL j v
T— J w
~
200 VAC  yoF = 2KM
24 VDC
r f 2FIL /}/ control plowe?
t —— T e supply -

= 1t

24-VDC external power supply

Magnetic contactor
CACR-JUOOOOEA for winding selection Motor

Terminating
resistance

. Winding Selection Control
N
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7.3

Spindle Motor Characteristics

Motors with switchable windings with a 1:12 constant power range have a 1:4 constant power range for both
the low-speed and high-speed windings, as shown in the following diagram.

This can be written as Sy /Sgr, = Smu/Sgh = 4- Also, the base speed ratio and maximum speed ratio are set to
Ser/SBL = Smu/SmL = 3 to optimize the motor characteristics.

Consequently, the rated output will occur for both the low-speed and high-speed windings between Sgpy and
SmL» so winding selection is performed within this speed range.

Note 1. If the same output occurs in both the low-speed and high-speed windings between Sgpy and Syy , the load ratio

meter signal may be offset by approximately £10%.
2. Sgr: The base speed of the low-speed windings.

Spr: The maximum speed of the low-speed windings.
Spp: The base speed of the high-speed windings.
Syu: The maximum speed of the high-speed windings.

B |Low-speed Winding Application Precautions
o The characteristics may not be achieved if the speed range exceeds the S, _for the low-

speed windings. Do not allow the speed to exceed the Sy, with the low-speed windings.
IMPORTANT

The following diagram shows the characteristics of the motor output.

Rated
output

Low-speed
winding output

Speed (percentage of Sy)

Rated

output SE Constant output range S"“
|

High-speed
winding output

Low-speed winding range
p—
IHigh-speed winding range

—— Winding selection range




7.4 Winding Selection Operation

7.4 \Winding Selection Operation

The timing chart for switching from low-speed to high-speed windings is shown in the following diagram.

Approx. 170 ms

Winding selection signal

—OoN__] OFF
(ICHW) ON
Base block Base block
Magnetic contactor
for winding selection
Coil (CN3 CC) !
. OFF | ON
Auxiliary contacts (CN3 CA1, CA2) '
Winding selection E |
completed signal ON ;| OFF ON
(/CHWE) !
Control constant Low-speed constant X High-speed constant
100 ms
o Approx.30ms| |
Motor current A /‘ ﬁ N g /\ l‘(\
RTAVAVE S Y
Preparing to switch | Switching | Reset after switching
| |

! !

Command Completed

Note: The status of the auxiliary contacts (CN3 CA1, CA2) of the magnetic contactor for winding selection can be
checked with the input signal monitor (Un035) from the Digital Operator. When the auxiliary contacts are ON, the
2nd digit of Un035 will show ON (i.e., the bottom indicator will be lit).

. Winding Selection Control
N

7-5



7 Winding Selection Control

7.5.1 M Code Winding Selection Method

7.5 Winding Selection Methods

When performing winding selection, design the reference circuits referring to the following three methods, to
make sufficient use of the spindle motor characteristics.

7.5.1 M Code Winding Selection Method

The numeric control M codes (M41: Low-speed winding and M42: High-speed winding) are used to switch
the windings. The winding selection is treated as an electric gear. This is shown in the following flowchart and
timing chart.

(1) Flowchart

M42
Low speed to
high speed

NO

M41
High speed to
low speed

S reference > KxScpw

NO

S reference < Kx Schw
Speed reference =Sy

Speed _ S reference

reference K

Does speed agree
(/AGR)?

Winding selection Does speed agree

(/ICHWE)?

[Tl (/CHW signalturns OFF.) [~ — | (/AGR)?

| - |

I ) I

| L] Winding selection
: Switching completed

|

y

Switching completed
(/CHWE)?

(/CHW signal tums ON.) |~ |
|
|
|
|
|
|

Speed S reference |

reference K L

C End )

*1. Operations within the dotted lines are SERVOPACK internal signal processes.

*2.  M41: Low-speed winding selection 1o———————

M42: High-speed winding selection M42 |
S reference: Main shaft rotation speed reference (main shaft)

L . . Speed |
Scyw: Winding selection speed (spindle motor) reference |
(IIl the diagram, SBH > SCHW < SML) M41 |
K: Gearbox ratio (When main shaft is traveling at 4,000 min'l, Schw[~— - —
if the spindle motor is operating at 5,000 min!, K = 0.8.) :
Speed reference: Motor speed reference.

0 S reference 1.0

The relationship between the speed reference and S reference for M41
and M42 is shown in the diagram on the right.



7.5 Winding Selection Methods

(2) Timing Chart
M41 S500 ————=M42 S2000 M41 S500

M4t T ] [
M42

i OFF
/AGR signal ON

/CHW signal KT i
JCHWE signal OkF n

S

2000 min~"

500 min~"!

. Winding Selection Control
N
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7.5.2 Automatic Winding Selection Methods

7.5.2 Automatic Winding Selection Methods

This section explains the automatic winding selection methods. There are two methods.

(1) Using the SERVOPACK Speed Detection Signal

The flowchart and timing chart for performing automatic winding selection judging from the actual motor
speed alone using the SERVOPACK speed detection signal (/SDET) are shown below.

B Flowchart

Motor speed
> ScHw+AS

Motor speed
<Schw—-AS

|
|
|
|
|
L {"/SDET signal turned OFF. |- — — —

Low-speed winding?

_| Select high-speed windings.| |

[ (/CHW signal turned OFF.) _:

I

| I
L

I

I

I

I

_| Select low-speed windings. |
(/CHW signal turned ON.) 1

Switching completed
(/CHWE)?

Switching completed
(/CHWE)?

y

( End )

*1. Operations within the dotted lines are SERVOPACK internal signal processes.
*2.  Scpw: Winding selection speed (spindle motor)

AS: Switching speed hysteresis width

Set Scw and AS as shown below.

Within the diagram,

Scuw T AS < Sgy

__ Schw o ' /SDET signal OFF
Pn820 (SDpvL) = Pn541 (S100) * 100 (%)
r y
Pn822 (SDHys) = ﬁ?smo) x 100 (%) o TR Sw— /SDET signal ON
HW

Refer to Chapter 13 Digital Operator for details on the setting parameters.



7.5 Winding Selection Methods

Speed reference 0

B Timing Chart
$2000 $500
FF : —
/SDET signal 9k F : |
JCHW signal K/ - -
JCHWE signal SN[ A TS [
1 500 min”’

500 min-t| !

/'—L/ Schw

_/ A*S

TN

Speed 0

(2) Using Speed Reference and the SERVOPACK Speed Detection Signal

This method performs winding selection by judging whether the speed reference and actual motor speed are
within the high-speed winding selection range or the low-speed winding selection range, using the speed refer-
ence and the SERVOPACK speed detection signal (/SDET). Compared with the changing method that uses
only the speed detection signal, signal processing is increased, but the frequency of magnetic contactor chang-

ing can be reduced. The flowchart and timing chart are shown below.

B Flowchart

C Start D)

Speed reference

= 8ScHw+AS

/SDET signal OFF?

Select high-speed windings.

Speed reference
< SCHW -AS

/SDET signal ON?

Select low-speed windings.
(/CHW signal turned ON.)

Switching completed
(/CHWE)?

| (/CHW signal tuned OFF.) [ — | _:

I

| |

| L
I

I

I

Switching completed
(/CHWE)?

A

( Completed. )

Note 1. T1: Indicates signal processing that is performed inside the SERVOPACK.
2. Set the same values in Pn543 (SDyy: Speed Detection Level) and Pn544 (SDyys: Speed Detection Hysteresis)

in the SERVOPACK as for the Sy (Winding selection speed) and SA (switching speed hysteresis width) in the

host controller.

. Winding Selection Control
N
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7.5.2 Automatic Winding Selection Methods

B Winding Selection Conditions

Speed Reference

Speed S >

Speed = Scpyw — AS (/SDET OFF) | High-speed winding selected Winding selection not performed

Speed < Scyw — AS (/SDET ON) | Winding selection not performed Low-speed winding selected

B Timing Chart
$2000 MO5 (Stop) ~ MO3 (Forward) S500

1]

; OFF
/FWD signal ON

/SDET signal SEF

ignal OFF
/CHW signal ON :

i OFF
/CHWE signal ON

500 mﬂ

500 min~"!

N}
[
S
S
3
>

Speed reference 0

;
/
|




7.6 Winding Selection Control Precautions

7.6 Winding Selection Control Precautions

Refer to the following precautions when designing winding selection control.

« If the signal wire breaks or the magnetic contactor for winding selection malfunctions, the motor will stop,
and the operation program will not proceed. At this time, perform an overtime check after the set time,
notify the operators immediately, and stop the winding selection operation by judging it to be defective
(alarm A.690: Winding Selection Operation Fault).

* For automatic changing using motor speed detection, winding selection will be performed whenever the
changing speed Sy is passed, so the frequency of magnetic contactor operations will be high.

« If using the main shaft drive on the lathe, automatic winding selection will be performed when changing
speed is reached even during cutting. As shown in the following diagram, during rough cutting, consider-
able roughness will occur during changing, but as the cutting approaches completion, the difference will be
lost. As this data also makes clear, there are several characteristics in actual use, but if accuracy in particular
is essential, check the accuracy of the cut surface.

+ Cutting Surface Accuracy for a Lathe
Notch width:
2 mm AAMAMANAAAAAAANAAAAAAAAAAANAAAANANAAAAAA
(i e
10 200p

Notch width:
3 mm

1

10u 200y

Notch widih: AAAAAAAAAANAAANAAAAAAAAAAAAAAANANAN,
4 mm

?

10p 200y

Noteh g AANAAAAAAAAAAAAAAAAAANAAANAAAAAANA,
5mm

Note: Test conditions
Cut object: S45C (¢100 round bar)
Cutting tool: Ultra-hard cutting tool
Cutting speed: 150 m/min
Cutting feed: 0.2 mm/revolution

Winding Selection Control
N
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8 Orientation Control with a Motor Encoder

8.1 Overview

Orientation control with a motor encoder is used to position a machine to any position within one revolution.
It is designed to be used for replacing tools and workpieces.

The motor encoder signal is used to divide 1 revolution into 4,096 steps (i.e., a resolution of 0.088°).
Positioning is performed to the position determined by Pn850.0 (12-bit Digital Reference Signal Selection)
and Pn850.2 (Orientation Control Stop Position Reference Code).

The device configuration diagram is shown below. The load shaft and motor shaft must be coupled 1:1 and
there must be no play.

Host controller CACR-JUOOOODA
AP |
| Orientation signal —
| gear selecgion '
I ' CN1
| Orientation |
| completion signal y -
| | . Spindle
| Orientation stop | = cN3 Motor encoder signal motor
| position reference |:
I | CN2
: Motor encoder signal =—<—_ | | | |
|

\ Transmission mechanism
(gear, belt, etc.)

----------- I
1

Main shaft

T

!

Tool



8.2 Connection Diagram

8.2 Connection Diagram

The connection diagram for orientation control with a motor encoder is shown below.

Note 1. For a connection diagram that uses a winding selection device, refer to 7.2 Connection Diagram.
2. Do not change the winding while executing orientation control. Refer to 6.1 Sequence Input Signals for details.

3KM

200 VAC/

400 VAC
R t]
s—
T—7

1QF

200VAC 2qF
Pl

Control power +
_T_ supply (24 VDC) _

t —
rt1

24V
oV

A ESP+. 11

ESP- {12

24-VDC external power supply ‘If,\.[

I \' Shell

CN3|

Digital operator

Motor
encoder output

CACP-JUOOO30

D

¥

CACR-JUOOOOED

Spindle motor

+5V
0V
PA A
JPA
PB N
/PB
PC
IPC
THMA
THVB :
Shell b
PAO .\ 4
JPAO K 5
Peo (6
/PBOK 7
pco (2
/PCOK 3

Shell

Connection Diagram for Orientation Control with a Motor Encoder

a Orientation Control with a Motor Encoder



8 Orientation Control with a Motor Encoder

8.3.1 Connecting the Stop Position Reference Signals

8.3 Stop Position Reference Signals

This section describes the connections of the stop position reference signals, the status indications, and the sig-

8-4

nals.
8.3.1 Connecting the Stop Position Reference Signals
The stop position reference signals are connected to CN2 on the converter.
8.3.2 Status Indications of the Stop Position Reference Signals
You can check the status of the stop position reference signals in the Un037 and Un038 control signals. The
indications are shown on the display on the Digital Operator. For details, refer to Chapter 13 Digital Operator.
8 7 6 5 4 3 2 1  Display Digit Number
D8 D7 D6 D5 D4 D3 D2 D1 Function
ON _ _ON_~_ON_~ _ON_ ~ _ON_ ~_ON_~ _ON_ ~ _ON_
(PR B R RN RO O FRUUURY SR FPUUS S FAUUSY S NN Top row
un037
12-bit Digital
Reference Signal OFF ~ _OFF  OFF_ OFF  OFF  OFF  _OFF  OFF_
Status 1 R S RV s OSSO AU A S S A Bottom row
8 7 6 5 4 3 2 1 Display Digit Number
D12 D11 D10 D9 Function
ON ON ON ON
Top row
uno3g | T T TTTTT TTTmm TTmmm e T T
12-bit Digital
Reference Signal e bl iiiie ... _OFF_ _OFF  _OFF__OFF_
Status 2 Bottom row

8.3.3 Stop Position Reference Signal Details
B D1 to D12 (Stop Position Reference Signals)

If you set Pn850.0 (12-bit Digital Reference Signal Selection for D1 to D12) to 1, pins 19 to 30 on CN2 are
used as the stop position reference signals.
If pins 19 to 30 on CN2 turn ON, the function operates. Pins 19 to 30 correspond to signals D1 to D12.

* These are the reference signals for the stop position when you use a motor encoder for arbitrary position

stop control.

* The stop position reference is input from an external device with the load shaft origin as 0.
* You can select either 12-bit binary or 3-digit BCD for the position reference.

. . 0°to 359.9°
q) .
£ Binary Data: 12 bits (000 to FFF hex)
o
2 BCD Sign: 1 bit -0 to+0
< Data: 3 digits (11 bits) (-799 to +799 decimal)
© Bina Sign: 1 bit -2,047 to 2,047 pulses
g Yy Data: 11 bits (-000 to +7FF hex)
€
o BCD Sign: 1 bit -0to+0
§ Data: 3 digits (11 bits) (-799 to +799 decimal)

« If the sign bit is ON, the value is negative. If it is OFF, the value is positive.

* 0 is found by multiplying the 3-digit BCD data and the BCD Stop Position Reference Resolution (Pn819).
However, 6 must be less than 360°.



8.3 Stop Position Reference Signals

* The following table shows the relationship between the reference signals and the number of pulses.

. . Binary BCD
Signal CN2 Pin No. - - -
Unsigned Signed Signed

Dl 19 1 1 1
D2 20 2 2 2
D3 21 4 4 4
D4 22 8 8 8
D5 23 16 16 10
D6 24 32 32 20
D7 25 64 64 40
D8 26 128 128 80
D9 27 256 256 100
D10 28 512 512 200
D11 29 1024 1024 400
D12 30 2048 Sign Sign

* For signed binary, the meaning of the signals depends on the polarity of the sign.

Positive Sign
Sum of the number of pulses for ON bits
001 0 1 001 001

256+ 64 + 8 + 1 =329
Negative Sign
Negative value of the sum of the number of pulses for ON bits
S(256+64+3+1)=-329
* For incremental operation, a binary reference of 180° or larger is not possible. With a BCD reference, refer-

ences up to £360° are possible depending on the setting of the BCD Stop Position Reference Resolution
(Pn&19).

a Orientation Control with a Motor Encoder



8-6

8 Orientation Control with a Motor Encoder

8.4.1 Orientation Signal (/ORT)

8.4

8.4.1

8.4.2

/ORE signal ON A A

Orientation Control Details

This section provides detailed information on orientation control with a motor encoder.

Orientation Signal (/ORT)

This section describes the input signals that are used to perform orientation control with a motor encoder.

Type Signal Name Pin No. Meaning Ch%ngeizt%gmg
Input JORT CN1-16 gf\? orientation operation starts when CN1-16 turns Possible

Note 1. As long as the /ORT signal remains ON for orientation control with a motor encoder, the Servo will remain ON
and position control will remain in effect even after positioning has been completed. Therefore, do not turn OFF
the ORT signal until replacement of the tool or workpiece has been completed. Regardless of the status of the /
FWD and /REV signals, orientation will be performed according to the current speed.

2. For details on operation for the combination of the /FWD, /REV, and /ORT signals, refer to 6.1.3 Details on
Sequence Input Signals.

Orientation Completed Signal (/ORE)

The /ORE signal is output when orientation control with a motor encoder has been completed.

Type Signal Name Pin No. Meaning

Output /ORE CN1-39 Turns ON when orientation has been completed normally.

The /ORE signal turns ON after pulse distribution for orientation has been completed and the difference
between the target position and the current position is within the positioning completed width continuously for
60 ms. The /ORE signal turns OFF when the difference between the target position and the current position is
equal to or greater than the positioning release width.

v y ;

/ORE signal OFF » Feedback position

Positioning Positioning
completed width completed width

Positioning release width | Positioning release width

Target position
The /ORE signal is output only when the /ORT signal is ON.



8.4 Orientation Control Details

8.4.3

Operation of Orientation Control with a Motor Encoder for Absolute
Positioning

The operation that is performed for absolute positioning for orientation control with a motor encoder depends
on the motor speed as described in the following table.

Latch

Operation Control Mode

Absolute Speed Basic Operation

The speed is decelerated to the target speed by using speed con-
trol according to the deceleration rate that is specified in the
parameters. Then, positioning is performed to the target position |Not executed. | Speed control
using the operation for when the current speed is less than or
equal to the target speed.

Current speed >
Target speed

The speed is accelerated to the target speed by using position con-
trol according to the acceleration rate that is specified in the
parameters. After the target position is reached, a latch is E tion i
requested for the phase-C signal. After the latch is completed, xecution 15 Position control
o . started.
positioning is performed toward the target position.
However, if the latch is not completed within one revolution of
the latch request, deceleration is started.

Current speed <
Target speed

Note 1. The target position, target speed, and acceleration/deceleration rates are set in the parameters.
2. Positioning is performed in the current direction of rotation of the spindle motor. If the motor is stopped, posi-
tioning is performed in the forward direction of rotation.

If you set Pn850.0 to 1, the orientation control stop position reference is enabled and you can perform orienta-
tion control arbitrary position stopping. Normally, a digital speed reference is used, so the standard setting of

Pn850.0 is 0. When Pn850.0 is set to 0, preset position stopping control is used.

The /ORE signals turns ON when orientation has been completed normally. If the phase-C latch cannot be per-
formed for some reason, the motor decelerates to a stop. The /ORE signal remains OFF. If that occurs, timeout
processing must be performed at the host.

An example of the orientation operation that uses the /ORT signal is given below. This examples uses forward
operation, but reverse operation is essentially the same.

a Orientation Control with a Motor Encoder
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8.4.3 Operation of Orientation Control with a Motor Encoder for Absolute Positioning

« From /FWD Signal ON to /ORT Signal ON When Current Speed > Target Speed
A

Speed * Deceleration is started to the target speed with speed control.

» Deceleration to the target speed is completed.
A latch is requested.
* The mode is changed to position control.

e Latch is completed.
* Position control toward the target position is started.
Target speed —

JFWD signal T ON Time

)
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L
|
1
|
|

/ORT signal ON

/ORE signal

Servo ON status ON

If the /ORT signal turns ON when the motor is operating for the /FWD signal at a speed that is higher than the
target speed, the spindle motor performs the following operations.

15

1. The axis decelerates with speed control according to Pn815 (Orientation Deceleration Constant).

2. After Pn812 (Orientation Target Speed) is reached, control is changed to position control. A latch request is
issued in the SERVOPACK and the motor waits for completion of the latch.

3. After the latch is completed, positioning is performed according to Pn850.2 (Orientation Control Stop Posi-
tion Reference Code). If position offset does not occur for 60 ms after positioning is completed, the /ORE
signal turns ON.

Note: If the /ORT signal is turned OFF when both the /FWD and the /REV signals are OFF, the /ORE signal is turned OFF
and the power supply to the motor is turned OFF (Servo OFF).



8.4 Orientation Control Details

« From /FWD Signal ON to /ORT Signal ON When Current Speed < Target Speed

Speed

Target speed —

* Acceleration is started to the target speed with position control.
* A latch is requested.

* Acceleration to the target speed is completed.

e Latch is completed.
« Positioning toward the target position is started.

/FWD signal

/ORE signal

Servo ON status

ON

/ORT signal ON

|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
1
|

1

ON

If the /ORT signal turns ON when the motor is operating for the /FWD signal at a speed that is equal to or
lower than the target speed, the spindle motor performs the following operations.

1. The axis accelerates with position control according to Pn813 (Orientation Acceleration Constant). A latch
request is issued in the SERVOPACK and the motor waits for completion of the latch.

2. After Pn812 (Orientation Target Speed) is reached, the target speed is maintained.

3. After the latch is completed, positioning is performed according to Pn850.2 (Orientation Control Stop Posi-
tion Reference Code). If position offset does not occur for 60 ms after positioning is completed, the /ORE

signal turns ON.

Note 1. If the /ORT signal is turned OFF when both the /FWD and the /REV signals are OFF, the /ORE signal is turned
OFF and the power supply to the motor is turned OFF (Servo OFF).
2. [If'the latch is completed before the target speed is reached, positioning is started according to Pn850.2.

a Orientation Control with a Motor Encoder
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8 Orientation Control with a Motor Encoder

8.4.3 Operation of Orientation Control with a Motor Encoder for Absolute Positioning

8-10

» From /FWD Signal OFF Status to /ORT Signal ON Status (Current Speed = 0)

A « Acceleration is started to the target
Speed speed with position control.
* A latch is requested.
* Latch is completed.
Target speed —— « Position control toward the target position is started.
Y - —p

JFWD signal ! : Time
JORT signal | ON'!
JORE signal 6o | ON

Servo ON status | ON

If the /ORT signal turns ON when the motor is stopped (i.e., when both the /FWD and /REV signals are OFF),
the spindle motor performs the following operations.

1. The axis accelerates with position control according to Pn813 (Orientation Acceleration Constant). A latch
request is issued in the SERVOPACK and the motor waits for completion of the latch.

2. After Pn812 (Orientation Target Speed) is reached, the target speed is maintained.

3. After the latch is completed, positioning is performed according to Pn850.2 (Orientation Control Stop Posi-
tion Reference Code). If a position offset does not occur for 60 ms after positioning is completed, the /ORE
signal turns ON.

Note 1. Ifthe /ORT signal is turned OFF when both the /FWD and the /REV signals are OFF, the /ORE signal is turned

OFF and the power supply to the motor is turned OFF (Servo OFF).
2. Ifthe latch is completed before the target speed is reached, positioning is started according to Pn850.2.



8.4 Orientation Control Details

8.4.4 Operation of Orientation Control with a Motor Encoder for Incremental

Positioning

Incremental positioning is used to position to a new stop position by adding a specific amount of rotation
(angle) to the previous stop reference position or to the current stop position.

If, after completing stopping at a preset position, you input the incremental signal and then input the orienta-
tion signal, the servo loop stops the motor at the new stop position and a completion signal is output at the
same time.

In this mode, the motor is advanced by the specified amount of rotation each time the orientation signal is
input.

A time chart for the operation of incremental positioning is given below.

A
Speed
Target speed ——
>
JORT signal ON [ pUONT pmONT o Time
/INC signal \ ON
/ORE signal L] L] L]
Servo ON status ON ON ON

Note: If you perform incremental operation, make sure that the position does not move while the orientation signal is OFF.

If the position moves, the stop position accuracy will be lost.
To perform arbitrary position stop control, set Pn850.0 (12-bit Digital Reference Signal Selection) to an orien-
tation control stop position reference.

a Orientation Control with a Motor Encoder
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8.4.5 Precautions for Orientation Control

8.4.5 Precautions for Orientation Control

Observe the following precautions when designing a system that uses orientation control.

« If you perform an emergency stop during orientation, you will not be able to start operation again until you
turn OFF the /ORT signal.

» Make sure that the /ORT signal is OFF when the power supply is turned ON. Operation cannot be restarted
if the /ORT signal is ON.

» Wait at least 15 ms after the EMG signal, EMG2 signal, ESP signal, or /RDY signal turns ON before you
turn ON the /ORT signal. The /ORT signal will not be accepted if it is turned ON before the EMG signal,
EMG?2 signal, ESP signal, or /RDY signal.

EMG signal, EMG2 signal,

or ESP signal ON

/RDY signal [oN

/ORT signal [oN
—»

e
15 ms minimum

* For orientation operation, the shaft is stopped at the reference position after the origin signal (phase C sig-
nal) of the encoder is detected and then the orientation completed (/ORE) signal is output. The position

where the origin signal was detected is cleared when the motor speed reaches 50 min”! after stopping. (It is
cleared even if the motor is turned by an external force.) If the /ORT signal is input after the origin signal
detection position is cleared, the motor will operate to detect the origin signal. Implement any necessary
safety measures.

« If the /ORT signal is input again while the origin signal detection position is recorded, the motor will not
operate to detect the origin signal. Therefore, if the /ORT signal stop position is the current position, the
motor will not operate and the orientation completed (/ORE) signal will be output immediately.

* However, there is no way to externally confirm the status of origin signal detection. When you input the /
ORT signal, assume the possibility of the motor operating and create a sequence that confirms that the orien-
tation completed (/ORE) signal changes the status from OFF to ON.

* The rotation direction of positioning is as follows:

Before Origin Signal Detection
The motor will operate in the direction set in Pn81C.0 (Orientation Positioning Rotation Direction).
When the Origin Signal Detection Position Is Still Recorded
When the /ORT signal is input again, the rotation direction is determined automatically to ensure short-
est-path control.
You cannot specify the rotation direction.



8.5 Related Parameters

8.5 Related Parameters

The parameters that must be set for orientation control are listed in the following table.

Positioning Completed Width (Using an Encoder)

Classification

Pn522 Setting Range Unit Factory Setting | When Enabled
0to 1073741824 1 pulse 5 Immediately Setup
Positioning Release Width (Using an Encoder) o
. . . Classification
Pn524 Setting Range Unit Factory Setting | When Enabled
1 to 1073741824 1 pulse 10 Immediately Setup
Load Shaft Positioning Origin (Using an Encoder) o
Classification
Pn80A Setting Range Unit Factory Setting | When Enabled
0to 1073741824 1 pulse 0 Immediately Setup
Orientation Target Speed o
_ . . Classification
Pn812 Setting Range Unit Factory Setting | When Enabled
0 to 40960 10 pulse/s 3413 Immediately Setup
Orientation Acceleration Constant o
. . - Classification
Pn813 Setting Range Unit Factory Setting | When Enabled
1 to 4294967295 10" pulse/s? 70 Immediately Setup
Orientation Deceleration Constant
. . . Classification
Pn815 Setting Range Unit Factory Setting | When Enabled
1 to 4294967295 10" pulse/52 70 Immediately Setup
BCD Stop Position Reference Resolution o
. . - Classification
Pn819 Setting Range Unit Factory Setting | When Enabled
0.1 to 180.0 0.1 deg 1.0 After restart Setup
Acceleration Basic Unit Selection (acceleration rate multiplier selection) o
_ - . Classification
Pn900 Setting Range Unit Factory Setting | When Enabled
0003 to 0006 - 0004 After restart Setup

Note: Do not change Pn81A to Pn815 during execution of orientation.

a Orientation Control with a Motor Encoder
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Parameter No. Description When Enabled Classification
n.O00O0O0 Automatically selected
[Factory Setting] rotation direction
Same direction as the
n.O00O0O1 forward/reverse run
Pn81C signal After restart Setup
n. 0002 Forward rotation of load
shaft
n.0003 Reverse rotation of load
shaft
Parameter No. Description When Enabled Classification
n.0O0oO Previous stop reference
Pn81C [Factory Setting] position After restart Setup
n.O0O10 Current stop position
Parameter No. Description When Enabled Classification
n.0O00O0
. Tuneup enabled
Pn81C [Factory Setting] P After restart Setup
n 1000 Tuneup disabled
Note: Set Pn81C.3 to 1 for orientation control with a motor encoder.
Parameter No. Description When Enabled Classification
n.O0O00 ..
[Factory Setting] Digital speed reference
Pn850 - . After restart Setup
n.0001 Orle_zr}tatlon control stop
position reference
Note 1. When Pn850.0 is set to 0, the setting of Pn850.1 is used.

For details on setting Pn850.0 to 0, refer to 6.3 12-bit Digital Speed Reference.
2. When Pn850.0 is set to 1, the setting of Pn850.2 is used.

Parameter No. Description When Enabled Classification
n.00O0O o
[Factory Setting] 12-bit binary
Pn850 n.O0100 BCD 3-digit After restart Setup
Reserved
n.0200 (Do not change.)

B Orientation Speed Setting Example
The setting is as follows for 500 min"! with a 12-bit encoder (4,096 pulses):
Target speed = 500[min‘1] X 4,096[pulse]/60[s] = 34,133.3[pulse/s]

The setting unit for the parameter is 10 pulses/s, so set Pn812 to 3,413. The target speed is clamped to the
maximum speed if the setting exceeds the maximum speed.
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B Orientation Acceleration Rate Setting Example

The setting is as follows with a 12-bit encoder (4,096 pulses) to accelerate to 10,000 min"! in 5 seconds when
the motor is stopped:

Acceleration = (I0,000[min'l] x 4,096[pulse]/60[s])/5[s] = 136,533.3[pulse/52]

The setting unit for the parameter is 104 pulses/s2 (Pn900 default setting is 4), so set Pn813 to 14. If a more
precise setting is required, set Pn900 to 3.

Parameters Names Set Values ‘ Operation for Parameter Setting
Set the acceleration and deceleration rates as four unsigned bytes.
Unit: x10" pulse/s’
Operation is performed according to the settings.
However, the acceleration/deceleration rates are clamped to the
Ito maximum acceleration/deceleration rate (8,388,608,000,000
i 214748364
Pn813 Acceleration Rate 7483647 pulses/s?). The minimum acceleration/deceleration rate is 7,812
Pn815 Dece?l.ceratlon Rate pulse /62,
(position control)
i;gzgggggi to The acceleration/deceleration rates are clamped to 2147483647.
4294967295 Operation is performed at the maximum acceleration/decelera-
tion rates.
0 This value is lower than the lower limit and cannot be set.
Set the acceleration and deceleration rates as four unsigned bytes.
Unit: x10™ pulse/s’
1 10 2147483647 Operation is performed according to the settings.
0
Egggg Acceleration Rate The minimum acceleration/deceleration rate is 7,812 pulse/sz.
Deceleration Rate
ﬁ:g:‘lg (speed control) i;gzgggggi to The acceleration/deceleration rates are clamped to 2147483647.
4294967295 Operation is performed at the maximum acceleration/decelera-
tion rates.
0 This value is lower than the lower limit and cannot be set.

B Positioning Completed Width and Positioning Release Width

If the positioning release width is smaller than the positioning completed width, the same value as the posi-
tioning completed width will be used internally.
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9 Orientation Control with an External Encoder

9.1

Overview

Orientation control with an external encoder is used to position a machine to any position within one revolu-
tion. It is designed to be used for replacing tools and workpieces.
The external encoder signal is used to divide 1 revolution into 4,096 steps (i.e., a resolution of 0.088°). Posi-
tioning is performed to the position determined by Pn850.0 (12-bit Digital Reference Signal Selection) and

Pn850.2 (Orientation Control Stop Position Reference Code).

Host controller

CACR-JUOOOOEOO1

1
Orientation signal gear '
selection :_>_

Orientation .
completion signal 1

Orientation stop ——————
position reference ,

External encoder signal :—4—

]CN1

] cN2

] cN1o

Motor encoder signal

N3 |}

CNo [}

Spindle
motor

I.

(Timing belt)
A l%l
External
encoder| [

Main shaft

o

Tool

N )

Transmission mechanism
(gear, belt, etc.)



9.2 Connection Diagram

9.2 Connection Diagram

CACP-JUOOO3O CACR-JUOOOOEDO1 Spindle motor

200 VAC/400 VAC
1QF 1KM U u Z£122z3
R
s —— Vv
T w
200 VAC = 2KM
r = 20 Control power  +
t — _T_ﬁsupp\y(MVDC) - +05 \)/
= ot PA Ay
A ESP+ [PA
24-VDC external ESP- {( 12 PB
power supply /PB
r PC A
Shell /PC
CNS THMA
- THMB
Digital Operator @ \/T
~ N PAO Motor shaft | _
/PAO Gearbox
N PBO — | Load
Main shaft /PBO shaft
encoder < N PCO
output /PCO +5V H
e oV K
NG I SPA A
/SPA N
..... SPB C
4 " SPAQ /SPEB R
/SPAO SPC B
N ___SPBO /SPC P
External /SPBO
encoder < ~  SPCO I E
output JSPCO
I External encoder
A\

Connection Diagram for Orientation Control with an External Encoder
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9.3.1 Standard Specifications

9.3 Oirientation Specifications

9.3.1 Standard Specifications

The standard specifications for orientation control with a load shaft encoder are given in the following table.

Item Specifications for Orientation with Load Shaft Encoder

Positioning Method Absolute or incremental

Positioning Detection

Method Main shaft angle detection with phase A, B, and C pulses from load shaft encoder

Stopping at position specified with external reference or internal setting based on the load
shaft origin*2
The angular resolution is 0.088° (360°/4,096).

Stop Position"

Stop Position Repeat

« +0.2° max.
Accuracy 1

Continuous rated torque/£0.1° displacement*3
NE-1024-2MDF-068 (for attaching to load shaft)

Resistance Torque ™’

Encoder Model

#],
*2,

This value does not include backlash, eccentricity, or other mechanical error.

The origin is obtained by setting value in Load Shaft Positioning Origin (Pn80A) from the rising edge of the
encoder’s phase-C pulse during forward rotation. The setting is made in parameter memory.

*3.  Depending on the gain setting, it may not be possible to output the continuous rated torque. Also, the displacement
may increase for rapid load fluctuations.

9.3.2 External Encoder Specifications
The external encoder specifications are given in the following table.
Iltem Specifications
Model NE-1024-2MDF-068-11 NE-1024-2MDF-068-12
Maximum Speed” (min'") 6000 8000

Power Supply 5 VDC £5%, 350 mA

Phases A and B: 1,024 pulses/rotation
Number of Pulses

Phase C: 1 pulse/rotation

Balanced output via line driver for each phase
Outputs

AM26LS31 or equivalent

Maximum Response Frequency

200 kHz

Accumulated Pitch Error

Within 20% of phase A and B signal cycle

Pitch Error

Within 10% of phase A and B signal cycle

Input Shaft Moment of Inertia

170 x 1073 kgf' x cm X s% max.

Input Shaft Torque

1 kgf * cm max.

Allowable Input Shaft Load

Thrust:

5 kg max. static, 10 kg max. dynamic
Radial:

10 kg max. static, 20 kg max. dynamic

Structure

IP54 (with connector facing down)

Output Connector

Encoder side: 97F3102E20-29P or equivalent

Cable side: MS3106A20-29S or equivalent
DDK Ltd.

Mass

1 kg

Surrounding Air Temperature Range

0to 60°C

Humidity

85% RH max. (with no condensation)

*  The maximum speed is the maximum speed limit in actual operation.
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9.4 External Dimensions

The external encoder dimensions are given in the following figure.

20
] G N
-GP \f/ 0014-
+0.012 211.15%
| LN s :
S @ o 5| 88|85 .S I s =
@ ijﬁ 3533 i EN
éo.os 31 el 28 ©
0.
A ‘->) A }X N It
5602 Four, 5.5 dia. 315 l‘ J
mounting holes I ‘
68105 3305 102+ ]—/ —T Key
/ location

97F3102E20-29P
Unit: mm
Note 1. Backlash may cause offset in positions. Attach the encoder to eliminate backlash as much as possible.

2. There are also external encoders without flanges.
3. Consult your Yaskawa representative for external encoders for built-in motors.

9.5 External Encoder Connector Pin Arrangement

The connector pin arrangement of the external encoder connector is shown below.

Encoder side: 97F3102E20-29P

Cable side:  MS3106A20-29S (straight plug, solid shell)
MS3106B20-29S (straight plug, two-piece shell)
MS3108B20-29S (L-shaped plug,two-piece shell)

A B C D E F G H |
PA PC PB - FG - - +5V -
K L M N P R S T -
ov - - /PA /PC /PB - - -

Note: The connector is made by DDK Ltd.
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9.6 Encoder Attachment and Wiring Precautions

Observe the following precautions when you attach and wire the encoder.

* The signal cable between the SERVOPACK and external encoder must be 20 m max.
* Yaskawa Controls provides signal cables with the following specifications. If necessary, purchase a cable in
a standard length separately.

Order Number BDP8409123
Manufacturer Hitachi Cable, Ltd.

Composite KQVV-SW
Basic Specifications | AWG 22x3C

AWG 26x6P

B1 to B6 are twisted pair cables.

Internal Structure and | A1° Red
Lead Colors A,: Black

Aj: Yellow-green

B;: Blue - Light blue

B,: Yellow - Light yellow
Bj3: Green - Light green
B4: Orange - Light orange
Bs: Purple - Violet

Bg: Gray - Light gray

Standard Standard lengths: 5 m, 10 m, and 20 m
Specifications The end of the wires are not prepared (connectors are not attached).

Note 1. The signal cable carries only a few volts. Separate it from power lines.
2. Ifthe load shaft turns clockwise for forward operation when the encoder is viewed from the end of the shaft,
reverse phases A and B as shown in the following diagram.

CN9,_ 4
spa—{16 Al pa
)sea_17]| 1P N! /pa
spe—& €L ps
/SPB 3 P Rl pg




9.7 Stop Position Reference Signals

9.7 Stop Position Reference Signals

This section describes the connections of the stop position reference signals, the status indications, and the sig-

nals.

9.7.1 Connecting the Stop Position Reference Signals

The stop position reference signals are connected to CN2 on the converter.

9.7.2 Status Indications of the Stop Position Reference Signals

You can check the status of the stop position reference signals in the Un037 and Un038 control signals. The
indications are shown on the display on the Digital Operator. For details, refer to Chapter 13 Digital Operator.

Un037

12-bit Digital
Reference Signal
Status 1

Un038

12-bit Digital
Reference Signal
Status 2

8 7 6 5 4 3 2 1 Display Digit Number
D8 D7 D6 D5 D4 D3 D2 D1 Function
ON._ ON ~ON_ ~ _ON_ ~ ON_ ~_ON_~ _ON_ _ ON_
T R O S U S PR S Y S HUURRY S TR SR T Top row
OFF  _OFF  _OFF_  OFF ~ OFF  OFF  _OFF  _OFF_
T A [ T N HE T [T e H Bottom row
8 7 6 5 4 3 2 1 Display Digit Number
D12 D11 D10 D9 Function
ON ON ON ON
S S O S S S SR S Top row

i L i o o i Bottom row

9.7.3 Stop Position Reference Signal Details
B D1 to D12 (Stop Position Reference Signals)

If you set Pn850.0 (12-bit Digital Reference Signal Selection for D1 to D12) to 1, pins 19 to 30 on CN2 are
used as the stop position reference signals.
If pins 19 to 30 on CN2 turn ON, the function operates. Pins 19 to 30 correspond to signals D1 to D12.

* These are the reference signals for the stop position when you use an external encoder for arbitrary position

stop control.

* The stop position reference is input from an external device with the load shaft origin as 0.
* You can select either 12-bit binary or 3-digit BCD for the position reference.

. . 0° to 359.9°
qJ .
£ Binary Data: 12 bits (000 to FFF hex)
o)
2 BCD Sign: 1 bit -0 to +0
< Data: 3 digits (11 bits) (-799 to +799 decimal)
© Bina Sign: 1 bit -2,047 to 2,047 pulses
g Y Data: 11 bits (-000 to +7FF hex)
€
o BCD Sign: 1 bit -0to +0
E Data: 3 digits (11 bits) (-799 to +799 decimal)

« If the sign bit is ON, the value is negative. If it is OFF, the value is positive.

* 0 is found by multiplying the 3-digit BCD data and the BCD Stop Position Reference Resolution (Pn819).
However, 6 must be less than 360°.

a Orientation Control with an External Encoder
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9.7.3 Stop Position Reference Signal Details

* The following table shows the relationship between the reference signals and the number of pulses.

. : Binary BCD
Signal CN2 Pin No. - . -
Unsigned Signed Signed
D1 19 1 1 1
D2 20 2 2 2
D3 21 4 4 4
D4 22 8 8 8
D5 23 16 16 10
D6 24 32 32 20
D7 25 64 64 40
D8 26 128 128 80
D9 27 256 256 100
D10 28 512 512 200
D11 29 1024 1024 400
D12 30 2048 Sign Sign

* For signed binary, the meaning of the signals depends on the polarity of the sign.

Positive Sign
Sum of the number of pulses for ON bits
001 0 1 0O0T1T 001

256+ 64 + 8 + 1 =329
Negative Sign
Negative value of the sum of the number of pulses for ON bits

S(256+ 64 +3+1)=-329

* For incremental operation, a binary reference of 180° or larger is not possible. With a BCD reference, refer-
ences up to £360° are possible depending on the setting of the BCD Stop Position Reference Resolution

(Pn819).
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9.8 Orientation Control Details

This section describes detailed information on orientation control with an external encoder.

9.8.1 Orientation Signal (/ORT)

This section describes the input signals that are used to perform orientation control with an external encoder.

Signal . . Changes during
Type Name Pin No. Meaning Operation
The orientation operation with an external .
Input /ORT CNI-16 encoder starts when CN1-16 turns ON. Possible

Note 1. As long as the /ORT signal remains ON for orientation control with an external encoder, the Servo will remain
ON and position control will remain in effect even after positioning has been completed. Therefore, do not turn
OFF the /ORT signal until replacement of the tool or workpiece has been completed. Regardless of the status of
the /FWD and /REV signals, orientation will be performed according to the current speed.
2. For details on operation for the combination of the /FWD, /REV, and /ORT signals, refer to 6.1.3 Details on
Sequence Input Signals.

9.8.2 Orientation Completed Signal (/ORE)

The /ORE signal is output when orientation control with an external encoder has been completed.

Type ﬁllgr?wa; Pin No. Meaning
Output JORE CN1-39 Turns ON when orientation with an external encoder has been
completed normally.

The /ORE signal turns ON after pulse distribution for orientation has been completed and the difference
between the target position and the current position is within the positioning completed width continuously for
60 ms. The /ORE signal turns OFF when the difference between the target position and the current position is
equal to or greater than the positioning release width.

/ORE signal ON A A
4 v

/ORE signal OFF » Feedback position
Positioning Positioning
completed width completed width
Positioning Positioning
release width release width

Target position

The /ORE signal is output only while the /ORT signal is ON.

a Orientation Control with an External Encoder
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9.8.3 Operation of Orientation Control with an External Encoder for Absolute Positioning

9.8.3

Operation of Orientation Control with an External Encoder for Absolute
Positioning
Absolute positioning is used to move to a specified stop position based on the load shaft origin. Therefore, if

the specified stop position is 0°, the shaft stops at the load shaft origin. If it is 90°, the shaft stops at 90° past
the origin in the clockwise direction.

The operation that is performed for absolute positioning for orientation control with an external encoder
depends on the motor speed as described in the following table.

Latch Control

Absolute Speed Basic Operation Operation Mode

The speed is decelerated to the target speed by using speed
control according to the deceleration rate that is specified in the
parameters. Then, positioning is performed to the target posi- | Not executed. | Speed control
tion using the operation for when the current speed is less than
or equal to the target speed.

Current speed >
Target speed

The speed is accelerated to the target speed by using position
control according to the acceleration rate that is specified in the
parameters. After the target position is reached, a latch is
requested for the phase-C signal. After the latch is completed,
positioning is performed toward the target position.

However, if the latch is not completed within one revolution of
the latch request, deceleration is started.

Execution is | Position
started. control

Current speed <
Target speed

Note 1. The target position, target speed, and acceleration/deceleration rates are set in the parameters.
2. Positioning is performed in the current direction of rotation of the spindle motor. If the motor is stopped, posi-
tioning is performed in the forward direction of rotation.

If you set Pn850.0 to 1, the orientation control stop position reference is enabled and you can perform orienta-
tion control arbitrary position stopping. Normally, a digital speed reference is used, so the standard setting of
Pn850.0 is 0. When Pn850.0 is set to 0, preset position stopping control is used.

The /ORE signal turns ON when orientation with an external encoder has been completed normally. If the
phase-C latch cannot be performed for some reason, the motor decelerates to a stop. The /ORE signal remains
OFF. If that occurs, timeout processing must be performed at the host.

An example of the operation of orientation with an external encoder that uses the /ORT signal is given below.
This examples uses forward operation, but reverse operation is essentially the same.



9.8 Orientation Control Details

« From /FWD Signal ON to /ORT Signal ON When Current Speed > Target Speed
A

Speed * Deceleration is started to the target speed with speed control.

« Deceleration to the target speed is completed.
* A latch is requested.
» The mode is changed to position control.

« Latch is completed.
« Positioning toward the target position is started.

)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Target speed —
: —
/FWD signal ON ! ime
/ORT signal ON |
JORE signal 'sol ON

Servo ON status ON

If the /ORT signal turns ON when the motor is operating for the /EWD signal at a speed that is higher than the
target speed, the spindle motor performs the following operations.

1. The axis decelerates with speed control according to Pn815 (Orientation Deceleration Constant).

2. After Pn812 (Orientation Target Speed) is reached, control is changed to position control. A latch request is
issued in the SERVOPACK and the motor waits for completion of the latch.

3. After the latch is completed, positioning is performed according to Pn850.2 (Orientation Control Stop Posi-
tion Reference Code). If the position offset does not occur for 60 ms after positioning is completed, the /
ORE signal turns ON.

Note: If the /ORT signal is turned OFF when both the /FWD and /REV signals are OFF, the /ORE signal is turned OFF and
the power supply to the motor is turned OFF (Servo OFF).

a Orientation Control with an External Encoder

9-11



9 Orientation Control with an External Encoder

9.8.3 Operation of Orientation Control with an External Encoder for Absolute Positioning

« From /FWD Signal ON to /ORT Signal ON When Current Speed < Target Speed
A

Speed * Acceleration to the target speed is completed.

« Latch is completed.
« Positioning toward the target position is started.

Target speed —

+ Acceleration is started
to the target speed with
position control.

* A latch is requested.

=

3

®
A

/FWD signal ON
/ORT signal ON

/ORE signal

Servo ON status ON

If the /ORT signal turns ON when the motor is operating for the /FWD signal at a speed that is equal to or
lower than the target speed, the spindle motor performs the following operations.

1. The axis accelerates with position control according to Pn813 (Orientation Acceleration Constant). A latch
request is issued in the SERVOPACK and the motor waits for completion of the latch.

2. After Pn812 (Orientation Target Speed) is reached, the target speed is maintained.

3. After the latch is completed, positioning is performed according to Pn850.2 (Orientation Control Stop Posi-
tion Reference Code). If the position offset does not occur for 60 ms after positioning is completed, the
/ORE signal turns ON.

Note 1. If'the /ORT signal is turned OFF when both the /FWD and /REV signals are OFF, the /ORE signal is turned OFF

and the power supply to the motor is turned OFF (Servo OFF).
2. Ifthe latch is completed before the target speed is reached, positioning is started according to Pn850.2 (Orienta-
tion Control Stop Position Reference Code).



9.8 Orientation Control Details

« From /FWD Signal OFF Status to /ORT Signal ON Status (Current Speed = 0)

A
Speed
Targetspeed——) ich is completed.
+ Positioning toward the
target position is started.
* Acceleration is started to
the target speed with
position control.
* A latch is requested.
4 " —p
JFWD signal | | Time
JORT signal | ON
/ORE signal E o | ON
ms
Servo ON status | ON

If the /ORT signal turns ON when the motor is stopped (i.e., when both the /FWD and /REV signals are OFF),
the spindle motor performs the following operations.

1. The axis accelerates with position control according to Pn813 (Orientation Acceleration Constant). A latch
request is issued in the SERVOPACK and the motor waits for completion of the latch.

2. After Pn812 (Orientation Target Speed) is reached, the target speed is maintained.

3. After the latch is completed, positioning is performed according to Pn850.2 (Orientation Control Stop Posi-
tion Reference Code). If the position offset does not occur for 60 ms after positioning is completed, the
/ORE signal turns ON.

Note 1. If the /ORT signal is turned OFF when both the /FWD and /REV signals are OFF, the power supply to the motor

is turned OFF (Servo OFF).

2. Ifthe latch is completed before the target speed is reached, positioning is started according to Pn850.2 (Orienta-
tion Control Stop Position Reference Code).

a Orientation Control with an External Encoder
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9 Orientation Control with an External Encoder

9.8.4 Operation of Orientation Control with an External Encoder for Incremental Positioning

9.8.4 Operation of Orientation Control with an External Encoder for Incremental
Positioning

Incremental positioning is used to position to a new stop position by adding a specific amount of rotation
(angle) to the previous stop reference position or to the current stop position.

If, after completing stopping at a preset position, you input the incremental signal and then input the orienta-
tion signal, the servo loop stops the motor at the new stop position and a completion signal is output at the
same time.

In this mode, the motor is advanced by the specified amount of rotation each time the orientation signal is
input.

A time chart for the operation of incremental positioning is given below.

A
Speed
Target speed ——
>
JORT signal ON [ pUONT[ pmON o Time
/INC signal \ ON
/ORE signal L] L] L]
Servo ON status ON ON ON

Note: If you perform incremental operation, make sure that the position does not move while the orientation signal is OFF.

If the position moves, the stop position accuracy will be lost.
To perform arbitrary position stop control, set Pn850.0 (12-bit Digital Reference Signal Selection) to an orien-
tation control stop position reference.



9.8 Orientation Control Details

9.8.5 Precautions for Orientation Control

Observe the following precautions when designing a system that uses orientation control.

« If you perform an emergency stop during orientation, you will not be able to start operation again until you
turn OFF the /ORT signal.

* Make sure that the /ORT signal is OFF when the power supply is turned ON. Operation cannot be restarted
if the /ORT signal is ON.

+ Wait at least 15 ms after the EMG signal, EMG?2 signal, ESP signal, or /RDY signal turns ON before you
turn ON the /ORT signal. The /ORT signal will not be accepted if it is turned ON before the EMG signal,
EMG?2 signal, ESP signal, or /RDY signal.

EMG signal, EMG2 signal,

or ESP signal ON

/RDY signal [oN

/ORT signal [ON
—»

e
15 ms minimum

« For orientation operation, the shaft is stopped at the reference position after the origin signal (phase C sig-
nal) of the encoder is detected and then the orientation completed (/ORE) signal is output. The position

where the origin signal was detected is cleared when the motor speed reaches 50 min! after stopping. (It is
cleared even if the motor is turned by an external force.) If the /ORT signal is input after the origin signal
detection position is cleared, the motor will operate to detect the origin signal. Implement any necessary
safety measures.

« If the /ORT signal is input again while the origin signal detection position is recorded, the motor will not
operate to detect the origin signal. Therefore, if the /ORT signal stop position is the current position, the
motor will not operate and the orientation completed (/ORE) signal will be output immediately.

* However, there is no way to externally confirm the status of origin signal detection. When you input the /
ORT signal, assume the possibility of the motor operating and create a sequence that confirms that the orien-
tation completed (/ORE) signal changes the status from OFF to ON.

* The rotation direction of positioning is as follows:

Before Origin Signal Detection
The motor will operate in the direction set in Pn81C.0 (Orientation Positioning Rotation Direction).
When the Origin Signal Detection Position Is Still Recorded
When the /ORT signal is input again, the rotation direction is determined automatically to ensure short-
est-path control.
You cannot specify the rotation direction.

a Orientation Control with an External Encoder
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9.9 Related Parameters

The parameters that must be set for orientation control are listed in the following table.

Positioning Completed Width (Using an Encoder)

Classification

Pn522 Setting Range Unit Factory Setting | When Enabled
0to 1073741824 1 pulse 5 Immediately Setup
Positioning Release Width (Using an Encoder) o
_ _ _ Classification
Pn524 Setting Range Unit Factory Setting | When Enabled
1 to 1073741824 1 pulse 10 Immediately Setup
Load Shaft Positioning Origin (Using an Encoder) o
Classification
Pn80A Setting Range Unit Factory Setting | When Enabled
0to 1073741824 1 pulse 0 Immediately Setup
Orientation Target Speed o
_ _ _ Classification
Pn812 Setting Range Unit Factory Setting | When Enabled
0 to 40960 10 pulse/s 3413 Immediately Setup
Orientation Acceleration Constant o
. . . Classification
Pn813 Setting Range Unit Factory Setting | When Enabled
1 to 4294967295 10" pulse/s? 70 Immediately Setup
Orientation Deceleration Constant
_ _ _ Classification
Pn815 Setting Range Unit Factory Setting | When Enabled
1 to 4294967295 10" pulse/52 70 Immediately Setup
Reference Pulses per Machine Rotation o
. . . Classification
Pn817 Setting Range Unit Factory Setting | When Enabled
1to 1073741823 1 pulse 4096 After restart Setup
BCD Stop Position Reference Resolution o
_ _ _ Classification
Pn819 Setting Range Unit Factory Setting | When Enabled
0.1 to 180.0 0.1 deg 1.0 After restart Setup
Gear Ratio 1 o
. . . Classification
Pn83C Setting Range Unit Factory Setting | When Enabled
400 to 25000 0.0001 10000 After restart Tuning
Gear Ratio 2
_ _ _ Classification
Pn83D Setting Range Unit Factory Setting | When Enabled
400 to 25000 0.0001 10000 After restart Tuning
Gear Ratio 3 o
. . . Classification
Pn83E Setting Range Unit Factory Setting | When Enabled
400 to 25000 0.0001 10000 After restart Tuning
Acceleration Basic Unit Selection (acceleration rate multiplier selection) o
_ _ _ Classification
Pn900 Setting Range Unit Factory Setting | When Enabled
0003 to 0006 - 0004 After restart Setup

Note: Do not change Pn812 to Pn815 during execution of orientation.



9.9 Related Parameters

Parameter No.

Meaning

When Enabled

Classification

n.O00O00 Automatically selected
[Factory Setting] rotation direction
n. 0004 Same direction as Fhe for-
ward/reverse run signal
Pn81C - After restart Setup
n.O002 Forward rotation of load
shaft
n.Ooo3 Reverse rotation of load
shaft
Parameter No. Meaning When Enabled | Classification
n.O0000 Previous stop reference
Pn81C [Factory Setting] position After restart Setup
n.O0O10 Current stop position
Parameter No. Meaning When Enabled | Classification
n.0O00O0
. Tuneup enabled
Pn81C [Factory Setting] P After restart Setup
n. 1000 Tuneup disabled
Parameter No. Meaning When Enabled Classification
n.000O00 .
[Factory Setting] Digital speed reference
Pn850 - . After restart Setup
n. 0004 Orientation control stop

position reference

Note: When Pn850.0 is set to 1, the setting of Pn850.2 is used.

When Enabled

Classification

Pn850

Parameter No. Meaning
n.J0o0O0 -
[Factory Setting] | | 2"Pit binary
n.O0100 BCD 3-digit
n.0200 Reserved (Do not

change.)

After restart

Setup

B Orientation Speed Setting Example

The setting is as follows for 500 m-! with a 12-bit encoder (4,096 pulses):

Target speed = 500 [m'l] % 4,096 [pulses]/60 [s] = 34,133.3 [pulses/s]

The setting unit for the parameter is 10 pulses/s, so set Pn812 to 3,413.
The target speed is clamped to the maximum speed if the setting exceeds the maximum speed.

a Orientation Control with an External Encoder

9-17



9-18

9 Orientation Control with an External Encoder

m Orientation Acceleration Rate Setting Example

The setting is as follows with a 12-bit encoder (4,096 pulses) to accelerate to 10,000 m™! in 5 seconds when
the motor is stopped:

Acceleration = (10,000 [m'l] % 4,096 [pulses]/60 [s])/5 [s] = 136,533.3 [pulses/sz]

The setting unit for the parameter is 104 pulses/s2 (Pn900 default setting is 4), so set Pn813 to 14.
If a more precise setting is required, set Pn900 to 3.

Parameters | Description Set Values ‘ Operation for Parameter Setting
Set the acceleration and deceleration rates with four unsigned bytes.
Unit: x10™ [pulses/s?]
Operation is performed according to the settings.
Acceleration 1 10 2147483647 However, the acceleration/deceleration rates are clamped to the max-
Png13 Rate ) to imum acceleration/deceleration rate (8,388,608,000,000 pulses/sz).
n Deceleration The minimum acceleration/deceleration rate is 7,812 pulse/sz.
Pn815 Rate
(position con- | 2147483648 to . .
trol) 4294967294 The acceleration/deceleration rates are clamped to 2147483647.
4294967295 Operation is performed at the maximum acceleration/deceleration
rates.
0 This value is lower than the lower limit and cannot be set.
Set the acceleration and deceleration rates with four unsigned bytes.
Unit: x10™ [pulses/s’]
Acceleration | to 2147483647 Operation is performed according to the settings.
0
Pn800 Rate . The minimum acceleration/deceleration rate is 7,812 pulse/sz.
Pn802 Deceleration
Pn813 Rate 2147483648 to The acceleration/deceleration rates are clamped to 2147483647.
Pn815 (speed con- 4294967294
trol ion i i i i
) 4294967295 gi:atlon is performed at the maximum acceleration/deceleration
0 This value is lower than the lower limit and cannot be set.

B Positioning Completed Width and Positioning Release Width

If the positioning release width is smaller than the positioning completed width, the same value as the posi-
tioning completed width will be used internally.



9.10 Adjustment Procedure for Orientation Control Mode with an External Encoder

9.10 Adjustment Procedure for Orientation Control Mode with an
External Encoder

Use the following flowchart to make adjustments.
Always make these adjustments when you replace the motor, SERVOPACK, or encoder.

Basic Iltems and Procedure Details

Initial Settings: Change parameter settings with Digital
| Turn power supply OFF and ON again. | Operator.

Make initial settings.

+ Select orientation type with Pn01A.0.
» Set Pn81C.3 to 0.
 Set Pn002.3.

Gear Ratio Parameters
Pn83C: Gear ratio 1
y Pn83D: Gear ratio 2 0.0400 to 2.5000

Correct gear ratio . .
parameters in controller. Pn83E: Gear ratio 3

Are gear ratio
settings correct?

Check Input Signals
Interface Input Status (Un005)
Execute tuneup function (Fn024).

Refer to 13.4.18 Turnup Function Un005= ™

(Fn024) for details on tuneup func-

tion. ‘
6

Lit for orientation (/ORT) signal.

Tuneup Operation*

Does shaft stop at load

shatt positioning origin for fo;ward Orientation
and reverse operation? | signal
: . ALMRST + N
Investigate with WRITE Keys
error diagnosis. . g N
- - Load shaft m/ S
Select control parameter display with speed 0 & . )
Load Shaft Positioning Origin (Pn80A). eversen
Set positioning origin data and Load Shaft Positioning Origin
press [JOG & SVON] Key. . Orientation
signal
¢ ForO<P,<P;<P,
Stop at newly set origin. Position data D( P X P2 X P3
[JOG & SVON] n n n
Key
Forwarc/\
Is stop position Load shaft 0 /\
correct? speed Reverse \~

Load shaft
0] stop position

*  Qrientation completed (/ORE) signal is not output during tuneup.

a Orientation Control with an External Encoder
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(cont'd)

Basic Items and Procedure

Details

(0]

'

Turn OFF orientation (/ORT) signal.

{

Set Pn81C.3
to 1 after completion of tuneup.

Adjust control parameters
for machine specifications.

!

Turn ON orientation (/ORT) signal.

Position accuracy
insufficient or hunting
occurs?

YES

Adjust 5th Position
Loop Gain (Pn832).

Turn OFF orientation (/ORT) signal.

Turn ON orientation (/ORT) signal.

Position accuracy YES
insufficient or hunting

occurs?

Adjust 6th Position
Loop Gain (Pn836).

Turn OFF orientation (/ORT) signal.

[ Select low gear. |

%

Turn ON orientation (/ORT) signal.

Position accuracy’
insufficient or
hunting occurs?,

Adjust 7th Position
Loop Gain (Pn83A).

I

Turn OFF orientation (/ORT) signal

1

If fault occurs during tuneup, reset and repeat tuneup opera-
tion.

Tuneup Completion

* Set Pn81C.3 (Tuneup Operation) to 1 after completion of
tuneup.

High Gear Selected
Sth Position Loop Gain (Pn832)

* Increase gain if /ORE signal is not output near stop posi-
tion.

* Decrease gain if load shaft is not stable even if /ORE sig-
nal is output.

Checking Middle Gear Selection
Interface Input Status (Un033)

8765432

\

UN033= mmm' mmmm
1 Digit

Lit when middle
gear is selected.

6th Position Loop Gain (Pn836)

* Increase gain if /ORE signal is not output near stop posi-
tion.

* Decrease gain if load shaft is not stable even if /ORE sig-
nal is output.

Checking Low Gear Selection”
Interface Input Status (Un033)

Un033=--
||
87

o—I

-
|
5

Lit when low
gear is selected.

7th Position Loop Gain (Pn83A)

* Increase gain if /ORE signal is not output near stop posi-
tion.

* Decrease gain if load shaft is not stable even if /ORE sig-
nal is output.

*  Omit adjusting low gear if selecting is not in machine specifications.
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10 Orientation Control with a Magnetic Sensor

10.1 Overview

You can mount a magnet to a rotating part of the load shaft and mount a magnetic sensor on a fixed object to
detect the position and move the shaft to a specific angular position. The following are required to perform this
type of control: forward rotation signal, reverse rotation signal, speed reference, positioning reference orienta-
tion signal, magnet, and magnet sensor.

After positioning with the magnetic sensor, you can use incremental operation for arbitrary position stopping
control. To do so, a stop position reference is also required.

Host controller CACR-JUOOOOEOO02

| | *

Orientation signal gear CN1

selection - Spindl
' Orientation ' ralcr:to?
comple(z)t:;nms;%r;il CN2 CN3 I: Motor encoder signal
stop position reference o :I -
CN10 I: I:I E
Magnetic sensor / [ |_\\_| |
Magnet
Transmission mechanism

| X
Main shaft (gear, bet, etc.)

T

!

Tool
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10.2 Connection Diagram

10.2 Connection Diagram

200 VAC/400 VAC
QF

3KM

1KM

200 VAC
r

24-VDC external power supply

LT

]

2KM

1

Control power +
supply (24 VDC) _

CACP-JUOOO30O

inh

ESP-

T |

Digital Operator @

Motor
encoder
output

CN3

N\

¥

CACR-JUOOOOEDOO02

PAO

/PAO

AN

PBO

/PBO

PCO

@]
N

/PCO

Shell

.

N

Shell

CN10

NN Y

 ®h

Spindle motor

¢

+15V

Motor shaft
Gearbox

Load
shaft

oV

SIG+

SIG-

o> (@O

Connection Diagram for Orientation Control with a Magnetic Sensor

Magnetic sensor
(FS-1378C)
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10.3.1 Standard Specifications

10.3 Orientation Specifications

This section provides the specifications of the devices that are required for magnetic sensor orientation.

10.3.1 Standard Specifications

The standard specifications for orientation control with a magnetic sensor are given in the following table.

ltem

Specifications

Positioning Detection Method

A magnet and magnetic sensor are used to detect changes in the position from
changes in the magnetic flux.

Stop Position 1

The shaft is stopped at the position where the magnet is directly facing the
center of the magnetic sensor head.
Adjustment is possible with a control parameter within a range of £2°.

Stop Position Repeat Ac:curacy*1

+0.2° max.

Resistance Torque*1

Continuous rated torque/£0.1° displacement 2

Magnet

Model: MG-1378BS (standard) or MG-1444S

Magnetic Sensor

Model: FS-1378C (standard) or FS-200A

*1. This value applies when the magnet is mounted on the circumference of a load shaft with a diameter of 120 mm.
It does not include mechanical error or error caused by external magnetic fields.
*2. Depending on the gain setting, it may not be possible to output the continuous rated torque.

10.3.2 Magnet Specifications

The specifications of the magnet are given in the following table.

Specifications
ltem
MG-1378BS MG-1444S
Detection Range (mm) +15 +7
Allowable Speed (min'")
(when magnet is mounted to 6700 10,000
circumference of 200-mm diameter)
Mass (9) 33 15
Manufacturer Macome Corporation




10.3 Orientation Specifications

10.3.3 Magnetic Sensor Specifications

The specifications of the magnetic sensor are given in the following table.

Specifications
Item
FS-1378C FS-200A
Power Supply Voltage 15 VDC £5% 12 VDC £10%
Current Consumption 100 mA max. 50 mA max.
Position Signal for ' Output . Output
Control +4 V min. +8 V min.
Level +0.2 V max. +0.2 V max.
Offset 1.5 kQ o t 1.5kQ 0 Dieomeement
Output Impedance 0 'splacemen P
Position Signal for
Output
Monitoring 30° min. *! b
Range (+2.4 V max.) r—
+0.5 V max. j
Offset N 0] UDisplacement
Surrounding Air o
Temperature Range -10t050°C
A round connector is attached. (Manufac- A 5-m cable is attached.
turer: Tajimi Electronics Co., Ltd.) 6-mm-dia., 4-core cabtyre cable
A: Position signal + Wiring
. B: SG Red: +12V
Output Terminals C:+15V Black: SG
D: Position signal- Green: Output +
E: Range signal -2 White: Output -
F: Range signal + 2

Manufacturer

Macome Corporation

#],

*2. The range signal on terminals E and F can be used for monitoring.

This value applies when the magnet is mounted on the circumference of a load shaft with a diameter of 120 mm.

a Orientation Control with a Magnetic Sensor
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10.4.1 Magnet

10.4 External Dimensions

The dimensions of the magnet and magnet sensor are given in the following figures.

10.4.1 Magnet

B MG-1378BS
. Differential reference .
Four, 4.3 dia. hole. dia: 1.0 Stainless steel cover,
mounting holes B thickness: 0.5
{g / & i SPC20t
- — -
GBS gl ol g
| R
'S MACOME CORP NJl | N e
S — + _______
¢ @
15 15
50
Unit: mm
B MG-1444S
Two, 4.3 dia.
e
ol —_sidfe

Stainless steel cover,

_—thickness: 0.5

I
[ i !
r—'—'—v—l i L= ~
[ %'. % D
N lat
| ! amepla 630 N
L_ 40 | Base plate
50

[

Unit: mm
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10.4 External Dimensions

10.4.2 Magnetic Sensor

W FS-1378C
Magnet direction FSH-1378C magnetic sensor heagSD-13780 -
of ravel S;%?ge LCKV" getector Two 54dia.  TRC116-21A10-7M receptacle | o 4
1-pin groove \4.5 2|-7. 500 mm ‘ Ta]|m| Electronics Co., Ltd.) . -*'-4- )
1| £ ‘ i
.© ©
(+ +)
% —— ——FF ; L IISI N of ol o
i <[ v ©
+)
w 12 dia.
16 4\ \ ,
SPC 0.5t © )[*" 1
10| 375 | 375 [10| TRC116-12A10-7F plug
Mounting Hole Dimensions -t i (Tajimi Electronics Co., Ltd.) Detail atA
Two, M4 holes STP-7 waterproof 95
ground (Rap Corporation)
Unit: mm
B FS-200A
4.2 dia. mounting hole
1_ L 4 4-core cabtyre
MACOME NE] / cable: 6 dia.
i MAGNETIC FLUX Cable length: 5 m
SENSOR FS-200A §
i 1
1.5 42 N
22.5 | 1 50 4.2 x 5 oblong mounting hole
52.3
Unit: mm

a Orientation Control with a Magnetic Sensor
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10.5.1 Magnetic Sensor Signal

10.5 Connections between Devices

This section describes the connections between the devices used for magnetic sensor orientation control.

10.5.1 Magnetic Sensor Signal
B Using the FS-1378C

—'—':icmo [ FSC-1378C |
" ) €] - | Al magnetic | FSH-1378C
Position signal{ o 14] i | {P D ‘
i — sensor
+15V 3 L C| amplifier Sensor
oV < \T B head
Connector shell : T

Metal connector (enclosed)

Note 1. Use a two-pair 0.3-mm? twisted-paired vinyl cable with braided copper shielding. The wiring distance is 20 m
max.

2. 1P indicates shielded twisted-pair cable.
B Using the FS-200A

— 7 TTCN10
® 134’\ Green
Position signal{ o 14 White FS-200A
12 V_1o Red magnetic
oV 3 Black sensor
[ |

10.5.2 Stop Position Reference

The stop position reference is used to stop the motor at a user-specified position using orientation control with
a magnetic sensor.

CN2
“VEXTCOM,{ 31

D1 |19
D2 (20

D3 (21
D4 [ 22
D5 (23
D6 | 24

D7 [ 25
D8 | 26
D9 [ 27

D10 ( 28
D11 29

D12 30

T lcN2shel

Note: Refer to 5.2.5 I/O Signals for the connector pin arrangement.
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10.6 Control Signal Connector Pin Arrangements

The terminal and pin arrangements of the control signal connectors are shown below.

B SERVOPACK Connector (CN10)

14 SIG- 7 -

13 SIG+ 6 -

12 +15V 5 ov

11 - 4 _

10 +12V 3 ov

9 - 2 -
1

PCB connector:
Cable connector:

10214-52A2PL

10114-3000PE (soldered)

10314-52A0-008 (case)

Note 1. The terminal arrangement is viewed from the mating side of the PCB connector.
2. The connector is manufactured by Sumitomo 3M Corporation.

B FS-1378C Magnetic Sensor

TRC116-21A10-7M Magnetic Sensor Connector

TRC116-12A10-7F Cable Connector

The pin arrangement is viewed from the mating side of the sensor connector.

Note 1.

2. The cable connector is provided with the magnetic sensor.
3. The connector is manufactured by Tajimi Electronics Co., Ltd.

a Orientation Control with a Magnetic Sensor
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10 Orientation Control with a Magnetic Sensor

10.7 Mounting the Magnet and Magnetic Sensor

The magnet is mounted directly to the load shaft as shown in the following diagram. The magnetic sensor is
mounted to a part that does not rotate, but must be mounted so that the positioning of the center of the magnet
is aligned exactly with the center of the magnetic sensor.

B Mounting Diagram
Mounting panel

(panel thickness: 8 mm max. FSH-1378C
N L( magnetic sensor head
B %]%T_
MG-1378BS e =+

ASz‘o;l_

N T

Magnet /_\/g

MG-1378BS and FS-1378C

) |

FS-200A !

magnetic sensor '

MG-1444S @ 4 o
magnet == -:tx\ —':1:

g —1—AS } 6 ——
| Sz
/ | \ i | 1

MG-1444S and FS-200A

Magnetic sensor
mounting panel

B Mounting Dimensions

The mounting dimensions are given in the following table.

. MG-1378BS and
Sign Name FS-1378C MG-1444S and FS-200A
R Radius oflrotating part where magnet is 60 to 70 mm 60 to 70 mm
mounted
Gap
L (between center of magnet and magnetic | 6 mm (6 to 8 mm) 5 mm (3 to 7 mm)
sensor)*2
Gap
AL (between tip of magnet and magnetic sen- | | to 2 mm 1 to 2 mm
sor)*2
Manufac- | Misalignment between magnet and center
. 3 0.5 mm max. 0.5 mm max.
turer of magnetic sensor
5 ?ngllgar misalignment from base sur- 0.2° max. 0.2° max.
ace

*1.  When you select the radius of the rotating part to which to mount the magnet, consider the maximum allowable speed
of the magnet.

*2. The value of L is the recommended value. Adjust the gap to satisfy the value of A L.

*3.  When the mechanical central shaft (e.g., the spindle nose key in the machining center) has been matched, make sure

that the misalignment between the magnet and the center of the magnetic sensor, and the accuracy of the magnet
mounting, are within specifications.

Make sure that the base surface is parallel to the tangent of the circumference at the point where the center line of the
magnet intersects with the rotating circumference where the magnet is mounted.
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10.8 Mounting Precautions

Observe the following precautions when you mount the magnet and magnetic sensor.

Mount the Magnet to the Load Shaft

The position control loop is configured using the detected magnetic field of the magnet. Mount the magnet on
the load shaft (e.g., the main shaft of the machine tool).

If you use a belt or gear transmission mechanism between the shaft to which the magnet is mounted and the
load shaft, there is a risk that the stop position will be offset due to load shaft belt slipping or gear backlash.

Do Not Install a Magnetic Body Near the Magnet

Use non-magnetic materials for the rotating body to which the magnet is mounted. Also make sure that there
are no iron particles sticking to the magnet.

The presence of a magnetic body near the magnet may distort the magnetic field, resulting in incorrect posi-
tion detection and preventing the shaft from stopping in the correct stop position.

Do not place devices that emit magnetic fields (solenoids, magnets, etc.) near the magnet or magnetic sensor.

The presence of another device that emits a magnetic field near the magnet may distort the magnetic field,
resulting in incorrect position detection and preventing the shaft from stopping in the correct stop position.

Handle the Magnet and Magnetic Sensor with Care

When you mount the magnet and magnetic sensor, do not damage them mechanically.

The magnet rotates at high speed, so damage may result in unexpected accidents. Also, the magnetic sensor is
a high-precision device. If external force is applied that results in internal distortion, detection accuracy will
be reduced.

Do Not Subject the Magnetic Sensor Amplifier or Cables to Oil or Water

Do not allow oil or water to come into contact with the magnetic sensor amplifier or cables. In particular, if
water or oil comes into frequent contact with the sensor head, perform waterproof countermeasures on the
bushings using a filler, as shown in the following figure.

/ Magnetic sensor

~—Silicon adhesive

If dirty oil or water enters the magnetic sensor or cables, there is a risk that insulation properties will be
reduced, resulting in errors in signal detection and control operations.

The Wiring Distance Is 20 Meters Maximum

Make sure that the wiring distance between the magnetic sensor amplifier and the orientation card is 20 m
maximum. The magnetic sensor detection signal has a low voltage, so if the wiring is too long, the sensor will
be easily affected by error voltages and noise voltages, resulting in inaccurate positioning.

a Orientation Control with a Magnetic Sensor
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10 Orientation Control with a Magnetic Sensor

B Be Careful of the Polarity
When you mount the magnet and magnetic sensor, pay attention to the polarity, and mount the devices cor-

rectly as shown in the following figure. Even if the magnet and magnetic sensor are incorrectly mounted with
the reverse polarity, the orientation card will still respond to signals, so control will be possible.

Load shaft

Magnetic sensor
head pin groove ~

Magnet detection
reference hole

MG-1378BS/FS-1378C

Load shaft

FS-200 is printed
on the back.

MG-1444S/FS-200A
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10.9 Stop Position Reference Signals

10.9 Stop Position Reference Signals

This section describes the status indications and signals.

10.9.1 Status Indications of the Stop Position Reference Signals

You can check the status of the stop position reference signals in the Un037 and Un038 control signals. The
Digital Operator displays the status with the indicators that are shown below. Refer to Chapter 13 Digital
Operator for the Digital Operator procedures.

8 7 6 5 4 3 2 1  Display Digit Number
D8 D7 D6 D5 D4 D3 D2 D1 Function
ON._ _ON_~ _ON_~ _ON_~_ON_ _ON_~ _ON  _ON_
Top row
Un037
12-bit Digital
Reference Signal OFF  _OFF  OFF_ OFF  OFF  OFF  _OFF  OFF_
Status 1 A S Y B S T T T N . bl Bottom row
8 7 6 5 4 3 2 1 Display Digit Number
D12 D11 D10 D9 Function
ON ON ON ON
Top row
uno38 | 7T T4 TTTTm TTTTm mmmTm Tmmmm mmmmm T
12-bit Digital
Reference Signal bbbkl ... _OFF_ _OFF_ _OFF_ _OFF_
Status 2 o AT o T T TR S S S Bottom row

10.9.2 Stop Position Reference Signal Details

This section describes the stop position reference signals.

B D1 to D12 (Stop Position Reference Signals)

If you set Pn850.0 (12-bit Digital Reference Signal Selection for D1 to D12) to 1, pins 19 to 30 on CN2 are
used as the stop position reference signals.
If pins 19 to 30 on CN2 turn ON, the function operates. Pins 19 to 30 correspond to signals D1 to D12.

* These are the reference signals for the stop position when you use a magnetic sensor and a magnet for arbi-
trary position stop control (incremental movement).

* The stop position reference is input from an external device with the load axis origin as 0.
* You can select either 12-bit binary or 3-digit BCD for the position reference.

a Orientation Control with a Magnetic Sensor

I Bina Sign: 1 bit -2,047 to 2,047 pulses
S Y Data: 11 bits (-000 to +7FF hex)
]

® lgep Sign: 1 bit -0 to +0

2 Data: 3 digits (11 bits) (-799 to +799 decimal)

« If the sign bit is ON, the value is negative. If it is OFF, the value is positive.

* 0 is found by multiplying the 3-digit BCD data and the BCD Stop Position Reference Resolution (Pn819).
However, 0 must be less than 360°.
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10.9.2 Stop Position Reference Signal Details

* The following table shows the relationship between the reference signals and the number of pulses.

. . Binary BCD
Signal CN2 Pin No. . -
Signed Signed

D1 19 1 1
D2 20 2 2
D3 21 4 4
D4 22 8 8
D5 23 16 10
D6 24 32 20
D7 25 64 40
D8 26 128 80
D9 27 256 100
D10 28 512 200
D11 29 1024 400
D12 30 Sign Sign

* For signed binary, the meaning of the signals depends on the polarity of the sign.
Positive Sign
Sum of the number of pulses for ON bits

0 0 1 0 1 0 0 1 0 0 1

256 + 64 + 8 + 1 =329

Negative Sign
Negative value of the sum of the number of pulses for ON bits
-(256 +64+3+1)=-329

* For incremental operation, a binary reference of 180° or larger is not possible. With a BCD reference, refer-
ences up to £360° are possible depending on the setting of the BCD Stop Position Reference Resolution

(Pn819).

Supplementary Note
The input signal circuits for the stop position reference for orientation control with magnetic sensor are the
same as those given in 6.1 Sequence Input Signals.
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10.10 Orientation Control Details

10.10 Orientation Control Details

This section describes details information on orientation control with a magnetic sensor.

o

IMPORTANT

B Precautions for Orientation Control

In the following cases, always perform tuneup and adjust the parameters before you use

orientation.

machine
« After you replace the motor, magnet or magnetic sensor
 After changing the wiring between devices

Refer to 13.4.18 Turnup Function (Fn024) for details on the tuneup operation.

» Before you use orientation for the first time after attaching the SERVOPACK to the

For orientation control with a magnetic sensor, assume that one rotation of the load shaft equals 4,096 pulses.

Therefore, if you set 4,096 for the orientation target speed (Pn812), the orientation speed will be 600 min”!.

10.10.1 Orientation Signal (/ORT)

This section describes the input signals that are used to perform orientation control with a magnetic sensor.

Signal - . Changes during
Type Name Pin No. Meaning Operation
Tnput JORT CN1-16 The orientation operation with a magnetic Possible

sensor starts when CN1-16 turns ON.

Note 1. As long as the /ORT signal remains ON for orientation control with a magnetic sensor, the Servo will remain ON
and position control will remain in effect even after positioning has been completed. Therefore, do not turn OFF
the /ORT signal until replacement of the tool or workpiece has been completed. Regardless of the status of the /
FWD and /REV signals, orientation will be performed according to the current speed.

2. For details on operation for the combination of the /FWD, /REV, and /ORT signals, refer to 6.1.3 Details on

Sequence Input Signals.

a Orientation Control with a Magnetic Sensor
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10 Orientation Control with a Magnetic Sensor

10.10.2 Orientation Completed Signal (/ORE)

10-16

10.10.2 Orientation Completed Signal (/ORE)

The /ORE signal is output when orientation control with a magnetic sensor has been completed.

Type ﬁlgrr:\?el Pin No. Description
Output JORE CN1-39 Turns ON when orientation with a magnetic sensor has been
completed normally.

The /ORE signal turns ON after pulse distribution for motion processing has been completed and the differ-
ence between the target position and the current position is within the positioning completed width continu-
ously for 60 ms. The /ORE signal turns OFF when the difference between the target position and the current
position is equal to or greater than the positioning release width.

JORE signal ON A A
y y

/ORE signal OFF » Feedback position
Positioning Positioning
completed width completed width
Positioning release width Positioning release width

Target position

The /ORE signal is output only while the /ORT signal is ON.

For preset position stopping control with a magnetic sensor, you can use Pn80D to adjust the positioning com-
pleted width and Pn8OE to adjust the positioning release width.

For arbitrary position stopping control with incremental operation, you can use Pn522 to adjust the positioning
completed width and Pn524 to adjust the positioning release width.

10.10.3 Feedback Speed Selection

With orientation control with magnetic sensor, you can select the speed control method for preset position
stopping control with Pn01A.1 (Magnetic Sensor Orientation Stopping Speed Control Selection).

If there is excessive vibration when stopping, setting Pn01A.1 to 1 may reduce the amount of vibration.

Parameter No. Description When Enabled | Classification

F#Ec?:rly:ll The feedback speed from the encoder is detected and
. used for preset position stopping control.

Pn01A |setting] After restart Setup

The feedback speed from the magnetic sensor is

detected and used for preset position stopping control.

n.O00O10

Note: The setting is effective only while the /ORE signal is ON.

10.10.4 Operation of Orientation Control with a Magnetic Sensor for Preset Position

Stopping Control
Orientation control with a magnetic sensor is used to move to a specified stop position based on the load shaft

origin.

The operation that is performed for preset position stopping control for orientation control with a magnetic
sensor depends on the motor speed as described in the following table.

Latch Control

Absolute Speed Basic Operation Operation Mode

The speed is decelerated to the target speed by using speed
control according to the deceleration rate that is specified in the
parameters. Then, positioning is performed to the target posi- | Not executed. | Speed control
tion using the operation for when the current speed is less than
or equal to the target speed.

Current speed >
Target speed




10.10 Orientation Control Details

(cont'd)
. . Latch Control
Absolute Speed Basic Operation Operation Mode

The speed is accelerated to the target speed by using position

control according to the acceleration rate that is specified in the
Current speed < parameters. After the target position is reached, a latch is Execution is | Position con-
Target speed requested for the center of the magnetic sensor signal. After the | started. trol

latch is completed, positioning is performed toward the target

position.

Note 1. The target position, target speed, and acceleration/deceleration rates are set in the parameters.
2. Positioning is performed in the current direction of rotation of the spindle motor. If the motor is stopped, posi-
tioning is performed in the forward direction of rotation.

The /ORE signal turns ON when orientation control with a magnetic sensor has been completed normally. If
for any reason the value of the magnetic sensor was not detected correctly within one rotation of the load shaft,
alarm A.687 will occur.

An example of the operation of magnetic sensor orientation control with a magnetic sensor that uses the /ORT
signal is given below. This examples uses forward operation, but reverse operation is essentially the same.

» From /FWD Signal ON to /ORT Signal ON When Current Speed > Target Speed

A

Speed « Deceleration is started to the target speed with speed control.

* Deceleration to the target speed is completed.
* A latch is requested.
» The mode is changed to position control.

« Latch is completed.
* Positioning toward the target
position is started.

Target speed —

/FWD signal ON

/ORT signal ON

/ORE signal

Servo ON status ON

Position Signal (for control) | ﬂ I\ A /\ /\
(magnetic sensor output) | v V \/ \/

If the /ORT signal turns ON when the motor is operating for the /FWD signal at a speed that is higher than the
target speed, the spindle motor performs the following operations.

1A

1. The axis decelerates with speed control according to Pn815 (Orientation Deceleration Constant).

2. After Pn812 (Orientation Target Speed) is reached, control is changed to position control. A latch request is
issued in the SERVOPACK and the motor waits for completion of the latch.

3. After the latch is completed, positioning is performed toward the positioning origin. If the position offset
does not occur for 60 ms after positioning is completed, the /ORE signal turns ON.

Note: If the /ORT signal is turned OFF when both the /FWD and /REV signals are OFF, the /ORE signal is turned OFF and
the power supply to the motor is turned OFF (Servo OFF).

E Orientation Control with a Magnetic Sensor
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10.10.4 Operation of Orientation Control with a Magnetic Sensor for Preset Position Stopping Control

« From /FWD Signal ON to /ORT Signal ON When Current Speed < Target Speed

A
Speed * Acceleration to the target speed is completed.
* Latch is completed.

+ Positioning toward the

target position is started.
Target speed ——

* Acceleration is started
to the target speed with
position control.

* A latch is requested.

v

Time

/FWD signal ON

/ORT signal ON

/ORE signal

ms

|
W[ ov ]
|

Servo ON status ON

Position Signal (for control) | /\ /\ /\
(magnetic sensor output) | \/ \/

If the /ORT signal turns ON when the motor is operating for the /FWD signal at a speed that is equal to or
lower than the target speed, the spindle motor performs the following operations.

1. The axis accelerates with position control according to Pn813 (Orientation Acceleration Constant). A latch
request is issued in the SERVOPACK and the motor waits for completion of the latch.

2. After Pn812 (Orientation Target Speed) is reached, the target speed is maintained.

3. After the latch is completed, positioning is performed toward the positioning origin. If the position offset
does not occur for 60 ms after positioning is completed, the /ORE signal turns ON.
Note 1. If the /ORT signal is turned OFF when both the /FWD and /REV signals are OFF, the /ORE signal is turned OFF
and the power supply to the motor is turned OFF (Servo OFF).
2. Ifthe latch is completed before the target speed is reached, positioning is started toward the positioning origin.

» From /FWD Signal OFF Status to /ORT Signal ON Status (Current Speed = 0)

A
Speed

Target speed——

« Latch is completed.

« Positioning toward the
target position is started.

* Acceleration is started
to the target speed with
position control.

« A latch is requested.

v

JFWD signal Time

JORT signal | ON

/ORE signal

ms

L
o[ oN
|

Servo ON status | ON

Position Signal (for control)| /\
(magnetic sensor output) | V \)
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If the /ORT signal turns ON when the motor is stopped (i.e., when both the /FWD and /REV signals are OFF),
the spindle motor performs the following operations.

1. The axis accelerates with position control according to Pn813 (Orientation Acceleration Constant). A latch
request is issued in the SERVOPACK and the motor waits for completion of the latch.

2. After Pn812 (Orientation Target Speed) is reached, the target speed is maintained.

3. After the latch is completed, positioning is performed toward the positioning origin. If the position offset
does not occur for 60 ms after positioning is completed, the /ORE signal turns ON.
Note 1. If'the /ORT signal is turned OFF when both the /FWD and /REV signals are OFF, the power supply to the motor
is turned OFF (Servo OFF).
2. Ifthe latch is completed before the target speed is reached, positioning is started toward the positioning origin.

10.10.5 Operation of Orientation Control with a Magnetic Sensor for Incremental

Positioning

Incremental positioning is used to position to a new stop position by adding a specific amount of rotation
(angle) to the previous stop reference position or to the current stop position.

If, after completing stopping at a preset position, you input the incremental signal and then input the orienta-
tion signal, the servo loop stops the motor at the new stop position and a completion signal is output at the
same time.

In this mode, the motor is advanced by the specified amount of rotation each time the orientation signal is
input.

A time chart for the operation of incremental positioning is given below.

A
Speed
Target speed——
>.
JORT signal ON ON ON Time
/INC signal \ ON
JORE signal L] L] [
Servo ON status ON ON ON

Note: If you perform incremental operation, make sure that the position does not move while the orientation signal is OFF.

If the position moves, the stopping position accuracy will be lost.

a Orientation Control with a Magnetic Sensor
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10.10.6 Precautions for Orientation Control

10-20

10.10.6 Precautions for Orientation Control

Observe the following precautions when designing a system that uses orientation control.

« If you perform an emergency stop during orientation, you will not be able to start operation again until you

turn OFF the /ORT signal.
» Make sure that the /ORT signal is OFF when the power supply is turned ON. Operation cannot be restarted
if the /ORT signal is ON.

» Wait at least 15 ms after the EMG signal, EMG2 signal, ESP signal, or /RDY signal turns ON before you
turn ON the /ORT signal. The /ORT signal will not be accepted if it is turned ON before the EMG signal,
EMG?2 signal, ESP signal, or /RDY signal.

EMG signal, EMG2 signal,

or ESP signal ON

/RDY signal [oN

/ORT signal [oN
—»

e
15 ms minimum

» For orientation operation, the shaft is stopped at the reference position after the origin signal at the center of
the magnetic sensor is detected and then the orientation completed (/ORE) signal is output.

» [f the load shaft speed is too fast when you position to the origin after the origin signal is detected at the
magnetic sensor, there will be detection offset for the origin signal. As a result, position error will occur in
the stopping position. Implement any necessary safety measures.

* The position where the origin signal was detected is cleared if the motor speed exceeds 50 min’! or the load
shaft origin signal (/ORG) becomes inactive after stopping. (It is cleared even if the motor is turned by an
external force.) If the /ORT signal is input after the origin signal detection position is cleared, the motor will
operate to detect the origin signal. Implement any necessary safety measures.

« If the /ORT signal is input again while the origin signal detection position is recorded, the motor will not
operate to detect the origin signal. Therefore, if the /ORT signal stop position is the current position, the
motor will not operate and the orientation completed (/ORE) signal will be output immediately.

* However, there is no way to externally confirm the status of origin signal detection. When you input the /
ORT signal, assume the possibility of the motor operating and create a sequence that confirms that the orien-
tation completed (/ORE) signal changes the status from OFF to ON.

* The rotation direction of positioning is as follows:

Before Origin Signal Detection
The motor will operate in the direction set in Pn81C.0 (Orientation Positioning Rotation Direction).
When the Origin Signal Detection Position Is Still Recorded
When the /ORT signal is input again, the rotation direction is determined automatically to ensure short-
est-path control.
You cannot specify the rotation direction.



10.11 Related Parameters

10.11Related Parameters

The parameters that must be set for orientation control are listed in the following table.

Load Shaft Positioning Origin (Using a Magnetic Sensor)

Classification

a Orientation Control with a Magnetic Sensor

Pn80C Setting Range Unit Factory Setting | When Enabled
-200 to 200 0.01 deg 0 Immediately Setup
Positioning Completed Width (Using a Magnetic Sensor) o
Classification
Pn80D Setting Range Unit Factory Setting | When Enabled
0 to 200 0.1 deg 5 Immediately Setup
Positioning Release Width (Using a Magnetic Sensor) o
- - - Classification
Pn80E Setting Range Unit Factory Setting | When Enabled
0to 200 0.1 deg 10 Immediately Setup
Magnetic Sensor Signal Standardization Angle o
. ; . Classification
Pn80OF Setting Range Unit Factory Setting | When Enabled
50 to 200 0.1 deg 50 After restart Setup
Orientation Target Speed o
- - - Classification
Pn812 Setting Range Unit Factory Setting | When Enabled
0 to 40960 10 pulse/s 3413 Immediately Setup
Orientation Acceleration Constant o
. . . Classification
Pn813 Setting Range Unit Factory Setting | When Enabled
1 to 4294967295 10" pulse/s? 70 Immediately Setup
Orientation Deceleration Constant o
- - - Classification
Pn815 Setting Range Unit Factory Setting | When Enabled
1 to 4294967295 10" pulse/52 70 Immediately Setup
BCD Stop Position Reference Resolution o
i . . Classification
Pn819 Setting Range Unit Factory Setting | When Enabled
0.1 to 180.0 0.1 deg 1.0 After restart Setup
Gear Ratio 1 o
- - - Classification
Pn83C Setting Range Unit Factory Setting | When Enabled
400 to 25000 0.0001 10000 After restart Tuning
Gear Ratio 2 o
. . . Classification
Pn83D Setting Range Unit Factory Setting | When Enabled
400 to 25000 0.0001 10000 After restart Tuning
Gear Ratio 3 o
- - - Classification
Pn83E Setting Range Unit Factory Setting | When Enabled
400 to 25000 0.0001 10000 After restart Tuning
Acceleration Basic Unit Selection (acceleration rate multiplier selection) o
: - . Classification
Pn900 Setting Range Unit Factory Setting | When Enabled
0003 to 0006 - 0004 After restart Setup

Note: Do not change Pn812 to Pn815 during execution of orientation.
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Parameter No.

Meaning

When Enabled

Classification

n.O00O0O0 Automatically selected
[Factory Setting] rotation direction
n.0004 Same direction as t.he for-
ward/reverse run signal
Pn81C - After restart Setup
n.0O002 Forward rotation of load
shaft
n.Ooo3 Reverse rotation of load
shaft
Parameter No. Meaning When Enabled | Classification
n.O0000 Previous stop reference
Pn81C [Factory Setting] position After restart Setup
n.O0O10 Current stop position
Parameter No. Meaning When Enabled | Classification
n.0O000
. Tuneup enabled
Pn81C [Factory Setting] P After restart Setup
n. 1000 Tuneup disabled
Parameter No. Meaning When Enabled Classification
n.00oa0 s
[Factory Setting] 12-bit binary
Pn850 n.O0100 BCD 3-digit After restart Setup
Reserved
n.0200 (Do not change.)

B Orientation Speed Setting Range

Set the orientation speed to within the following range.

40 min™! to 800 min™!

If the setting is outside of this range, a Magnetic Sensor Signal Disconnection Error alarm (A.687) will occur.

If you use a magnetic sensor, one revolution of load shaft is regarded as 4096 pulses.

B Orientation Speed Setting Example

The setting is as follows for 500 m:

Target speed = 500 [m'l] x 4,096 [pulses]/60 [s] = 34,133.3 [pulses/s]

The setting unit for the parameter is 10 pulses/s, so set Pn812 to 3,413.
The target speed is clamped to the maximum speed if the setting exceeds the maximum speed.
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B Orientation Acceleration Rate Setting Example

The setting is as follows to accelerate to 10,000 m! in 5 seconds when the motor is stopped:

Acceleration = (10,000 [m'l] X 4,096 [pulses]/60 [s])/5 [s] = 136,533.3 [pulses/sz]

The setting unit for the parameter is 10* pulses/s2 (Pn900 default setting is 4), so set Pn813 to 14.
If a more precise setting is required, set Pn900 to 3.

Parameters | Description Set Values ‘ Operation for Parameter Setting
Set the acceleration and deceleration rates with four unsigned bytes.
Unit: x10" [pulses/s®]
peration 1s performed according to the settings.
O ion i fi d di h i
Acceleration | to 2147483647 However, the acceleration/deceleration rates are clamped to the max-
Png13 Rate ) 0 imum acceleration/deceleration rate (8,388,608,000,000 pulses/sz).
PE 815 Eztceeleratlon The minimum acceleration/deceleration rate is 7,812 pulse/sz.
EPOSMOH con- i;gzgggggi to The acceleration/deceleration rates are clamped to 2147483647.
o
4294967295 Operation is performed at the maximum acceleration/deceleration
rates.
0 This value is lower than the lower limit and cannot be set.
Set the acceleration and deceleration rates with four unsigned bytes.
Unit: x10™ [pulses/s’]
Acceleration | to 2147483647 Operation is performed according to the settings.
Pn800 Rate . © The minimum acceleration/deceleration rate is 7,812 ulse/s2.
Pn802 Decelerat P
eceleration
ﬁng::g ?ate q iégzgggggi to The acceleration/deceleration rates are clamped to 2147483647.
n speed con-
trol) Operation is performed at the maximum acceleration/deceleration
4294967295
rates.
0 This value is lower than the lower limit and cannot be set.

B Positioning Completed Width and Positioning Release Width

If the positioning release width is smaller than the positioning completed width, the same value as the posi-
tioning completed width will be used internally.

Setting Method for Magnetic Sensor Signal Standardization Angle (Pn80F)

You must set the standardization angle for the detection sensitivity for the magnetic sensor signal. The formula
for calculating the magnetic sensor signal standardization angle (Pn80F) is given below.

Magnetic sensor signal standardization angle [deg] = 180 [deg] X Detection range [mm] + Installation diame-

ter [mm] + 7

If the magnetic sensor signal standardization angle is greater than 20.0, set Pn8OF to 20.0. Confirm the model
of the magnet and use the following corresponding value for the detection range.

MG-1378BS: 15 mm,
MG-1444S: 7 mm

a Orientation Control with a Magnetic Sensor
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10.12 Adjustment Procedure for Orientation Control Mode with a
Magnetic Sensor

Use the following flowchart to make adjustments.
Always make these adjustments when you replace the motor, SERVOPACK, or encoder.

Basic Items and Procedure

Details
- Initial Settings: Change parameter settings with Digital
| Turn power supply OFF and ON again. | Operator.
* Set Pn01A.0 to 2.
e Set Pn81C.3 to 0.
" ) Gear Ratio Parameters
re gear ratio
settings correct? Pn83C: Gear ratio 1
Y Pn83D: Gear ratio 2 0.0400 to 2.5000
‘YES Correct gear ratio .
- parameters in controller. Pn83E: Gear ratio 3
Y

Select high gear. Check Input Signals
Interface Input Status (Un005)

Execute tuneup function (Fn024).

Refer to 13.4.18 Turnup Function ‘ ‘ ‘ ‘ ‘ ‘ ‘ o
(Fn024) for details on tuneup func- 8 7 54 3 2 1 Digit

tion. \

Tuneup Operation*

Lit for orientation (/ORT) signal.

Orientation
Does shaft stop signal
at load shaft positioning ARMRST & n
origin? i WRITE Keys pr—

10 min*
YES Investigate with Load shaft FTV_\—W”\

di is.
error diagnosis speed 0 Reverse
Select control parameter display with
Load Shaft Positioning Origin (Pn80A).
Load Shaft Positioning Origin
* Orientation
Set positioning origin data and signal
press SVON Key. T For0<P;<P;<P,
¢ Posiondata 0 X Py X _ P, X P3
Stop at newly set origin. SVON Key 0 18 n
Load shaft Forwar(/\ /\
speed Reverse v
Is stop position

correct?

Load shaft
stop position

0}

#  Orientation completed (/ORE) signal is not output during tuneup.
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10.12 Adjustment Procedure for Orientation Control Mode with a Magnetic Sensor

(cont'd)

Basic Items and Procedure

Details

@

|

Turn OFF orientation (/ORT) signal.

{

Set Pn81C.3
to 1 after completion of tuneup.

!

Adjust control parameters
for machine specifications.

!

Turn ON orientation (/ORT) signal.

Position accuracy YES
insufficient or hunting

occurs?

Adjust 5th Position
Loop Gain (Pn832).

Select middle gear. |

¥

L |

Turn ON orientation (/ORT) signal.

Position accuracy YES
insufficient or hunting

occurs?

Adjust 6th Position
Loop Gain (Pn836).

Turn OFF orientation (/ORT) signal.

!

Select low gear.

Turn ON orientation (/ORT) signal.

I

-%

A\

Position accuracy’
insufficient or

hunting occurs?,

Adjust 7th Position
Loop Gain (Pn83A).

Turn OFF orientation (/ORT) signal

END

I

If fault occurs during tuneup, reset and repeat tuneup opera-

tion.

Tuneup Completion

* Set Pn81C.3 (Tuneup Operation) to 1 after completion of
tuneup.

High Gear Selected

Sth Position Loop Gain (Pn832)

* Increase gain if /ORE signal is not output near stop posi-
tion.

* Decrease gain if load shaft is not stable even if /ORE sig-
nal is output. Or change the setting of Pn01A.1 and turn
OFF the power supply and turn it ON again.

Checking Middle Gear Selection
Interface Input Status (Un033)

Un033= --------
1

8765432 Digit

Lit when middle
gear is selected.

6th Position Loop Gain (Pn836)

* Increase gain if /ORE signal is not output near stop posi-
tion.

* Decrease gain if load shaft is not stable even if /ORE sig-
nal is output. Or change the setting of Pn01A.1 and turn
OFF the power supply and turn it ON again

Checking Low Gear Selection”
Interface Input Status (Un033)

Un033=--
||
87

Lit when low
gear is selected.

7th Position Loop Gain (Pn83A)

* Increase gain if /ORE signal is not output near stop posi-
tion.

* Decrease gain if load shaft is not stable even if /ORE sig-
nal is output. Or change the setting of Pn01A.1 and turn
OFF the power supply and turn it ON again

Omit adjusting low gear if selecting is not in machine specifications.

E Orientation Control with a Magnetic Sensor
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11 Operation

11.1.1 Status Display

11.1 Panel Display

The servo status can be checked on the panel display of the SERVOPACK.
Also, if an alarm or warning occurs, its alarm or warning number is displayed.
For the panel display of the converter, refer to the 3.2.1 Power Regeneration Converter.

.

CN6
=]
CNG6 connector ——— 'Lj & o
1
[
l 7-segment LED
D ALM LED

Em

>

RDY LE

11.1.1 Status Display

The display shows the following status.

Display Meaning

™ Rotation Detection (/TGON)
Lights if motor speed exceeds the value set in Pn502. (Factory setting: 20 min™)

Baseblock
] Lights for baseblock (Motor power OFF).

Reference Input
Lights when a reference is being input.

11.1.2 Alarm and Warning Display

If an alarm or warning occurs, the display will change in the following order.

Example: Alarm A.400

C Status —» Unlit—» H,—» Unlit—» Y4 —» Unlit —» [J —» Unlit —» [J —» Unlit
Display ]

11.1.3 Hard Wire Base Block Display
If a hard wire base block (HWBB) occurs, the display will change in the following order.

[» Status —» Unlit—» H —» Unlit—» {5 —» Unlit —» }5,— Unlit
Display ]

11.1.4 RDY and ALM LEDs
The following table shows the meanings of the RDY and ALM lights.

Name Color Meaning
Lit: Control CPU operates normally.
Ready (RDY) Green Blink: The digital operator is connected.
Alarm (ALM) Red During an alarm occurrence.
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11.2 Basic Functions Settings

11.2 Basic Functions Settings

11.2.1 Spindle Motor Settings

If a spindle motor is used, set the parameters as given below by using SigmaWin+.

Make the correct settings for the items described in this section.
o An incorrect setting may result in spindle motor operation failure or incorrect operation.

IMPORTANT

(1) Spindle Motor Constant Settings
Write the motor constants of the spindle motor to use to the SERVOPACK using the following procedures.

1. Prepare the motor parameter file to write to the SERVOPACK.
2. In the SigmaWin+ component main window, click Setup, and then click Motor Parameter
SERVOPACK Write. A warning message appears, reminding you of the possible danger.

x
A WARNING

Thiz function resvrites data inthe servopack.
If the data which does not suit the connected motar is resvritten, the motor
may not wwark normally, resulting in motor overrun, etc., and i iz very

dangerous .
Be sure that the data written in the servopack suits the connected motar.

Cacnel |

Click Cancel to return to the main window without writing motor parameters in the SERVOPACK.

3. Click OK. The following box appears, and the SERVOPACK starts reading the parameter

information.
5

Reading...

20%

Operation
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11 Operation

11.2.1 Spindle Motor Settings

When the reading was completed successfully, the following box appears.

.:'ﬁ Motor parameter servopack write — File Select 5[

Mator Parameter File

—Motor parameter file information

Type: =

I

Aspect: ;I

I

Eemarks: ;I

[

weds | cancal |
4. Click Ref., and the following box appears.
21x]
Look in: | & 3% Floppy [4:) Bl =a="

B30 _014_3GL 170AP nck

File: name: IABSEI_D1 4_SGLTW-3841704P Open I
Files of type: IMotor parameter file[*.mcf] j Cancel |

4
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11.2 Basic Functions Settings

5. Select the motor parameter file from Yaskawa, and then click Open. No information is

displayed in the Motor parameter SERVOPACK write - File Select box.

.:‘ﬁ Motor parameter servopack write — File Select

Mator Parameter File

I DoALAKAJ-04CZT mdf

—Mhdator parameter file information

Type ;l
I
Azpect: ;I
I
Remarks: ;I
I
Mext = | Cancel |
6. Click Next. The following box appears.
:'ﬁ Motor parameter servopack write — Servopack write |

The motar parameter iz vwritten in the servopack.
Please confirm the motor which connects is corresponding to
the followving informetion.

—Motor parameter file information

urtline: |

Type: =]
I
Aspect: =]
I
Remarks: =]
I

= Back | Complete | Canece] |

Click Cancel to return to the main window without writing motor parameters in the SERVOPACK. Click
Back to return to the Motor parameter SERVOPACK write - File select box.

Operation
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11 Operation

11.2.1 Spindle Motor Settings

7. Click Write. The following message appears.

Servopack write x|

The content of the =et motar parameter file iz written in the servopack.
' The motar does not wark normally when wrone data is written.
=t Iz writing executed?

Click No to cancel writing.

8. Click Yes. The following box appears, and the motor parameter scale writing starts.

Servopack write |

The motor parameter is written in the servopack. iite
Pleaze confirm the motor which connects is corresponding to

the following information. ﬁ

—Motor parameter file information

Type: =]
I
Aspect: =]
I
Remarks: =]
I

= Back E'MCDmplete Canize |
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11.2 Basic Functions Settings

9. Click Complete, and the following box appears.

/N caution

The servopack writing of the matar parameter vwas completed.

Please execute the povver supply re-turning O

The setting value will be enabled the next power K.

10. Click OK. Turn OFF the power and then ON again to validate the written data.
(2) Settings for the Winding Selection

Set the winding selection in PnO1E.1 to match the specifications of the spindle motor.

Parameter .
- Meaning
No. Name Setting
n.0000O
o ) . None
Pn01E.1 | Winding Selection [Factory setting]
n.O00O10 Mechanical winding selection

11.2.2 Spindle Motor Rotation Direction

The direction of the motor’s rotation can be determined by the combination of the /FWD signal, the /REV sig-
nal, and the speed reference voltage (SCOM).

Polarity of " .
Speed Reference Voltage (SCOM) PRI ) NEEERTE ()
) ) /FWD signal ON CCW (Forward) CW (Reverse)
Operation Signal .
/REV signal ON CW (Reverse) CCW (Forward)

11.2.3 Stopping Spindle Motor after SV_OFF Command or Alarm Occurrence

The stopping method can be selected after the SV_OFF command is received or an alarm occurs.

&

IMPORTANT

* Do not use the servo drive with a load moment of inertia that exceeds the allowable

value.

Doing so may result in damage or failure of the resistors or power elements in the

SERVOPACK.

» Coasting is used as the stopping method for the spindle motor if the main circuit
power supply (L1, L2, L3) or the control power supply (24 V or 0 V) is turned OFF
during operation without turning OFF the servo.

Operation
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11 Operation

11.2.3 Stopping Spindle Motor after SV_OFF Command or Alarm Occurrence

(1) Stopping Method for Spindle Motor after SV_OFF Command is Received
Whether the servo is ON or OFF is determined by the status of the /FWD and /REV signals.

* When Servo Is ON
« /JFWD signal is ON and /REV signal is OFF.
* /JFWD signal is OFF and /REV signal is ON.
* When Servo Is OFF
* /FWD and /REYV signals are both ON.
* /FWD and /REV signals are both OFF.

The following table shows the status of the spindle motor for various combinations of the /FWD and /REV
signals and the servo ON/OFF status.

/[FWD /REV .
Signal Signal Servo ON/OFF Spindle Motor Status
Decelerates to a stop. The current is
ON ON Servo turns OFF. then turned OFF.
ON OFF Servo ON Operation is possible.”
OFF ON Servo ON Operation is possible.”
Decelerates to a stop. The current is
OFF OFF Servo turns OFF. then turned OFF.

*  Spindle motor operation will start when a speed reference is input while operation is enabled.
(2) Stopping Method for Spindle Motor When an Alarm Occurs
There are two types of alarms: Gr.1 and Gr.2.
Gr.1: The motor coasts to a stop.
Gr.2: The motor is stopped according to the setting in PnO0B.1 if an alarm occurs. Pn00B.1 is factory-set to
stop the motor by setting the speed reference to "0." By setting Pn00B.1 to 1, the motor stops using the
same method as Gr.1.

Referto 15.2.1 List of Alarms to determine if the alarm that occurred is Gr.1 or Gr.2.

B Stopping Method for Spindle Motor for Gr.1 Alarms

The stopping method of the motor when a Gr.1 alarm occurs is coasting to a stop.

B Stopping Method for Spindle Motor for Gr.2 Alarms

Parameter
Br00B Stop Mode M§g§£:§r When Enabled Classification
n
n.O00O00O 7 d stoopine”
[Factory setting] Cro-speed SIOPPINE | oast After restart Setup
n.O00O10 Coast

*  Zero-speed stopping: The speed reference is set to 0 to stop quickly.



11.2 Basic Functions Settings

11.2.4 Instantaneous Power Interruption Settings

If the power interruption time is shorter than 50 ms, the motor will continue operation. If it is longer than 50
ms, a power failure during converter drive operation alarm (A.41C) will occur and the motor’s power will be

turned OFF.

Main circuit
power supply

Servomotor
status

Operation continues when OFF time (t) < 50 ms.
, 50 ms ,
' !
R — :
Normal OFF time i Normal
® |
i
i (f)ms !
I
: i
| ]
! i
I ]
Power ON | Power ON i Power ON
{ ]
Instantaneous power Operation
interruption continues.

Operation stops when OFF time (t) > 50 ms.

Main circuit
power supply

Servomotor
status

, 50ms
’ !
e PR -
Normal OFF time | Normal
(t) I
——— i — — — _:__
—
i (tyms | :
! i
: i
: ____________
Power ON | Power ON Power OFF
1

Instantaneous power

interruption

Operation

stops.

D

IMPORTANT

» The holding time of the control power supply (24 VDC) depends on the capability of
the power supply (provision of power supply: user’s responsibility). Check the power

supply before using the application.

(A.410) or a converter DC undervoltage alarm (A.41A) may occur.

+ If the load on the motor during the power interruption is large, an undervoltage alarm

Operation
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11 Operation

11.2.5 Setting Motor Overload Detection Level

11.2.5 Setting Motor Overload Detection Level

In this SERVOPACK, the detection timing of the warnings and alarms can be changed by changing how to
detect an overload warning (A.910) and overload (low load) alarm (A.720).

The overload characteristics and the detection level of the overload (high load) alarm (A.710) cannot be
changed.

(1) Changing Detection Timing of Overload Warning (A.910)

The overload warning level is set by default to 20% so that an overload warning is detected in 20% of the time
required to detect an overload alarm. The time required to detect an overload warning can be changed by
changing the setting of the overload warning level (Pn52B). This protective function enables the warning out-
put signal (/WARN) to serve as a protective function and to be output at the best timing for your system.

The following graph shows an example of the detection of an overload warning when the overload warning
level (Pn52B) is changed from 20% to 50%. An overload warning is detected in half of the time required to
detect an overload alarm.

Overload detection time
A

Detection curve of
overload alarm

Detection curve of
overload warning when
Pn52B=50%

S el Detection curve of overload warning
sl when Pn52B=20% (factory setting)

~~~~~~~~~ L
1 X

100% 200% Torque reference [%]
Overload Warning Level [Speed | [Position ] o
Classification
Pn52B Setting Range Setting Unit Factory Setting When Enabled
1to 100 1% 20 Immediately Setup

11-10



11.2 Basic Functions Settings

Changing Detection Timing of Overload (Low Load) Alarm (A.720)

An overload (low load) alarm (A.720) can be detected earlier to protect the motor from overloading.

The time required to detect an overload alarm can be shortened by using the derated motor base current
obtained with the following equation. The detection level of the overload (high load) alarm (A.710) cannot be
changed.

Motor base current X Derating of base current at detecting overload of motor (Pn52C)
= Derated motor base current

Motor base current: Threshold value of motor current to start calculation for overload alarm
Derating of base current at detecting overload of motor (Pn52C): Derating of motor base current

The following graph shows an example of the detection of an overload alarm when Pn52C is set to 50%.

The calculation for the overload of motors starts at 50% of the motor base current and then an overload alarm
will be detected earlier.

Changing the setting of Pn52C will change the detection timing of the overload alarm, so the time required to
detect the overload warning will also be changed.

Overload detection time

Detection curve of
/ overload alarm when
|  Pn52C=100% (factory setting)

~~o

Detection curve of
overload alarm !
when Pn52C=50% |

| -
|

50% 100% 200% Torque reference [%]

Derating of Base Current at Detecting Overload of [Speed] [Positon]
Motor pee oSmen Classification
Setting Range Setting Unit Factory Setting When Enabled

Pn52C

10 to 100 1% 100 After restart Setup

Operation
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11 Operation

11.2.6 Limiting Torque

11.2.6 Limiting Torque

This function limits the output torque to protect the machine.

Set the torque limit for motor acceleration in Pn430. Set the torque limit for motor deceleration in Pn431.
The direction of motor rotation is not affected.

Torque Limit (Powering) [Speed | [Position ] Classification
Pn430 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 150 Immediately Setup
Torque Limit (Regeneration) [Speed | [Position | Classification
Pn431 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 150 Immediately Setup

The setting unit is a percentage of the rated torque.

Note 1. If the setting is too low, the torque may be insufficient for acceleration or deceleration of the motor.
2. The maximum torque of the motor is used whenever the value exceeds the maximum torque.
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11.3 Trial Operation

11.3 Trial Operation

This section describes a trial operation.

11.3.1 Preparations for Trial Operation

Perform the following preparations before you perform trial operation.

Step

ltem

Description

Reference

1

Installation and
mounting

Install the SERVOPACK and converter according to the installation
conditions and confirm that the installation conditions have been met.

4.2.1 Installation
Requirements

Wiring and
connections

Connect the power supply and peripheral devices to the SERVO-

PACK and converter.

Be particularly careful of the following points.

* Select peripheral devices that meet the specifications and wire them
correctly.

» Wire the main circuit power input terminals (L1, L2, and L3) and
control power input terminals (CN7A and CN7B) correctly.

» Connect the motor output terminals (U, V, and W) and motor cor-
rectly.

» Connect the ground terminal (@) correctly.

 Connect the converter and SERVOPACK correctly (including the
main circuit DC power supply (P and N), control power supply
(CN7A and CN7B), and local bus (CN5 and CN5A)).

* Make sure that there are no loose parts on the servomotor.

Note: If the spindle motor has been stored for a long time before trial
operation, inspect the spindle motor according to the mainte-
nance and inspection procedures. For information on mainte-
nance and inspections, refer to /5.1 Inspection and
Maintenance.

1.1 System Config-
urations,
Chapter 5 Wiring

Checking the power
supply voltage

Confirm that the power supply voltage is correct.

* Main Circuit Power Supply Voltage
200 V Class: Three-phase 200 to 230 VAC, 50/60 Hz
400 V Class: Three-phase 380 to 480 VAC, 50/60 Hz
Allowable voltage fluctuation: +10% to -15%
Allowable frequency fluctuation: £5%
Voltage unbalance: 5% maximum

* Control Power Supply Voltage
24DVC
Allowable voltage fluctuation: £15%
Output hold time: 100 ms minimum

3.2.1 Power
Regeneration Con-
verter

Turning ON the
control power

supply

Turn ON the control power supply. An alarm will occur in the
SERVOPACK.

& Panel Display
in 3.2.1 (1) Basic
Specifications,

11.1 Panel Display

Setting spindle
motor parameters

Use the SigmaWin+ to set the motor constants.

11.2.1 (1) Spindle
Motor Constant
Settings

Operation
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11.3.1 Preparations for Trial Operation

11-14

(cont'd)

Step

Iltem

Description

Reference

Turning the control
power supply OFF
and back ON

Turn the control power supply OFF and back ON.

Normal Startup

The indicators will be as follows:

Converter: The READY indicator will light in green. (This
indicates that the CPU in the power regeneration
converter has started normally.)

SERVOPACK: The RDY indicator will light in green. (This
indicates that the CPU in the SERVOPACK has
started normally.)

The RDY indicator will blink in green. (This
indicates that the digital operator is connected.)

Error during Startup

The indicators will be as follows:

Converter: The READY indicator will not light. (This
indicates that the CPU in the power regeneration
converter did not start normally.)

The ALARM indicator will light in red (This
indicates that an alarm occurred.)

SERVOPACK: The RDY indicator will not light. (This indicates
that the CPU in the SERVOPACK did not start
normally.)

The ALM indicator will light in red (This indicates
that an alarm occurred.)

Check the 7-segment display and the data display on the digital

operator, or check the error information on the SigmaWin—F.* For

details, refer to Chapter 15 Inspection, Maintenance, and Trouble-

shooting.

#* If the RDY indicator (green) on SERVOPACK is not lit, com-
munications with the SigmaWin+ may not be possible.

& Panel Display
in 3.2.1 (1) Basic
Specifications,

11.1 Panel Display

Setting the spindle
motor

Set the winding selection in Application Function Select Switch 1E
(PnO1E.1) based on the spindle motor specifications.

11.2.1 Spindle
Motor Settings

Checking for alarms

Confirm that no alarms have occurred in the converter or SERVO-
PACK.

Turning ON the
main circuit power

supply

Turn ON the main circuit power supply. Confirm that the converter or

SERVOPACK are in the following condition.

The CHARGE indicator must be lit in orange. (This indicates that the

main circuit power supply is ON.)

Note: The indicators that lit when the control power supply was
turned ON should still be lit.

& Panel Display
in 3.2.1 (1) Basic
Specifications

10

Checking the spin-
dle motor cooling
fan

Confirm that the air direction for the spindle motor cooling fan is
correct.




11.3 Trial Operation

11.3.2 Trial Operation Example

An example of trial operation is given below.

Step

Operation

Reference

Check the power supply and input signal circuits again, and then turn ON the
control power supply to the SERVOPACK and the power supply regenerative
converter.

Adjust the speed reference input gain 2 (Pn30A).

16.2 List of Parameters

Turn ON the main circuit power supply to the SERVOPACK.

Make sure that the analog speed reference (SCOM) is 0 V and then turn ON the

/FWD or /REV signal. The servo will turn ON.

Note: If the spindle motor shaft rotates a little even when the speed reference
input is 0 V, adjust the reference offset so that the spindle motor shaft
does not rotate at all.

Gradually increase the analog speed reference (SCOM) voltage from 0 V.
The default setting is for 6 V/base speed.

6.1 Sequence Input Signals
6.2 Analog Speed Reference

Check the speed reference value in the speed reference monitor (Un001).

Check the motor speed in the motor speed monitor (Un000).

Make sure that the values in steps 6 and 7 (i.e., Un001 and Un000) are equiva-
lent.

13.3 Monitor Mode
(UnJ00)

Check the direction of motor rotation.

10

Return the speed reference input to 0 V.

6.2 Analog Speed Reference

11

Turn OFF the /EWD or /REV signal. The servo will turn OFF.

Operation
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11.4.1 Precautions for the Hard Wire Base Block (HWBB) State

11.4 Hard Wire Base Block (HWBB) Function

o This HWBB function is not relevant to Machinery directive, 2006/42/EC.
IMPORTANT

The Hard Wire Base Block function (hereinafter referred to as HWBB function) is a function designed to
baseblock the motor (shut off the motor current) by using the hardwired circuits.

Each circuit for two channel input signals blocks the run signal to turn off the power module that controls the
motor current, and the motor current is shut off. (Refer to the diagram below.)

24-V power supply
Switch
i

L.

o

Power module

Note: For HWBB function signal connections, the input signal is the 0 V common and the output signal is the source out-
put. This is opposite to other signals described in this manual. To avoid confusion, the ON and OFF status of signals
for HWBB function are defined as follows:

ON: The state in which the relay contacts are closed or the transistor is ON and current flows into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no current flows into the signal line.

11.4.1 Precautions for the Hard Wire Base Block (HWBB) State

Observe the following precautions in the HWBB state.

» The motor will rotate in an application where external force is applied to the motor (for example, gravity on
the vertical axis). Take measures to secure the motor, such as installing a mechanical brake.

* The spindle motor coasts to a stop in case of the power module failure, etc. Make sure that safety is ensured
even in that situation.

» The HWBB function does not shut off the power to the SERVOPACK or electrically isolate it. Take mea-
sures to shut off the power to the SERVOPACK when performing maintenance on it.
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11.4 Hard Wire Base Block (HWBB) Function

11.4.2 Hard Wire Base Block (HWBB) State

The SERVOPACK will be in the following state if the HWBB function operates. If the ' HWBBI1 or / HWBB2
signal is OFF, the HWBB function will operate and the SERVOPACK will enter a hard wire baseblock
(HWBB) state.

» The HWBB function operates after the motor power is turned OFF.

OFF
JHWBB1 ON (motor current
/HWBB2 (normal operation) shut-off request)
FWD signal i
REV signal ON OFF i
ftEtZVOPACK Operation X BB state X HWBB state

» The HWBB function operates while the motor power is ON.

/HWBB1 ON OFF
/HWBB2  (normal operation) | (motor current shut-off request)

FWD signal

REV signal ON OFF
SERVOPACK , :
state Operation HWBB state

Operation
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11.4.3 Resetting the HWBB State

11.4.3 Resetting the HWBB State

Usually after the FWD and the REV signals are turned OFF and then the spindle motor power is turned OFF,
the SERVOPACK will then enter a hard wire baseblock (HWBB) state with the /HWBB1 and /HWBB?2 sig-
nals turned OFF. By then turning the /HWBB1 and /HWBB?2 signals ON in this state, the SERVOPACK will
enter a baseblock (BB) state and can receive the FWD and the REV signals.

OFF
JHWBB1 (motor current ON
/HWBB2 shut-off request) (normal operation)
FWD signal |
REV signal OFF ! OFF ON
SERVOPACK ' : _
state HWBB state BB state Operation

If the / HWBB1 and /HWBB?2 signals are OFF but the FWD signal or the REV signal is ON, the HWBB state
will be maintained after the /HWBB1 and /HWBB?2 signals are turned ON.

Turn both the FWD signal and the REV signal OFF, so the SERVOPACK will be in a BB state. Then turn the
FWD signal or the REV signal ON again.

OFF
/HWBB1 (motor current ON
/HWBB2 shut-off request) (normal operation)
FWD signal OFF N
REV signal ©
SStEZVOPACK HWBB state >< BB state >< Operation

Note: Even if the motor power is turned OFF by turning OFF the main circuit power, the HWBB status is retained until the
FWD and the REV signals are turned OFF.

11.4.4 Error Detection in HWBB Signal

If only the / HWBB1 or /HWBB2 signal is input, an A.Eb1 alarm (HWBB Function Signal Input Timing Error)
will occur unless the other signal is input within 10 seconds. This makes it possible to detect failures, such as
disconnection of the HWBB signals.
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11.4 Hard Wire Base Block (HWBB) Function

11.4.5 Connection Example and Specifications of Input Signals (HWBB Signals)

A connection example and specifications of input signals (HWBB signals) are shown below.

signal is the source output. This is opposite to other signals described in this manual. To
avoid confusion, the ON and OFF status of signals for HWBB function are defined as follows:
IMPORTANT ON: The state in which the relay contacts are closed or the transistor is ON and current
flows into the signal line.

o For HWBB function signal connections, the input signal is the 0 V common and the output

OFF: The state in which the relay contacts are open or the transistor is OFF and no cur-
rent flows into the signal line.

(1) Connection Example

24-\/ power supply Switch
4 /HWBB11
JHWBB12 51(_
Use a
switch that has /HWBB21
micro-current -
contacts. N
/HWBB22 Smili_

"

(2) Specifications

Type Ellgrr::‘al Pin No. Status Meaning
/HWBBI1 CNI12-3 ON Does not use the HWBB function. (normal operation)
I CN12-4 OFF Uses the HWBB function. (motor current shut-off request)
nput
’ /HWBB2 CNI12-5 ON Does not use the HWBB function. (normal operation)
CNI12-6 OFF Uses the HWBB function. (motor current shut-off request)

The input signals (HWBB signals) have the following electrical characteristics.

Items Characteristics Remarks
Internal Impedance 6.8 kQ -
Operation Movable 24 V5% B

Voltage Range

Maximum Delay Time

20 ms

Time from the /HWBB1 and /HWBB?2 signals are OFF to
the HWBB function operates.

If the HWBB function is requested by turning OFF the /HWBB1 and /HWBB2 input signals on the two chan-
nels, the power supply to the motor will be turned OFF within 20 ms (see below).

Within 20 ms
;:wgg; ON OFF (motor current
(normal operation shut-off request)
SERVOPACK Normal operation HWBB state
State

Note: The OFF status is not recognized if the total OFF time of the /HWBB1 and /HWBB2 signals is 0.5 ms or shorter.

Operation
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11.4.6 Operation with SigmaWin+

11.4.6 Operation with SigmaWin+

The HWBB function works while the SERVOPACK operates with SigmaWin+.

If any of the following utility functions is being used with the /HWBB1 and /HWBB?2 signals turned OFF, the
SERVOPACK cannot be operated by turning ON the /HWBB1 and /HWBB?2 signals. Cancel the utility func-
tion first, and then set the SERVOPACK to the utility function mode again and restart operation.

* JOG operation

* Origin search

* Program JOG operation

* Automatic offset-adjustment of motor current detection signal

11.4.7 External Device Monitor (EDM)

The external device monitor (EDM) functions to monitor failures in the HWBB function. The relation of the
EDM, /HWBBI1, and /HWBB2 signals is shown below.

Signal

Name etz
/HWBB1 ON ON OFF OFF
/HWBB2 ON OFF ON OFF
EDM OFF OFF OFF ON
For HWBB function signal connections, the input signal is the 0 V. common and the output
o signal is the source output. This is opposite to other signals described in this manual. To
avoid confusion, the ON and OFF status of signals for HWBB function are defined as follows:
IMPORTANT ON: The state in which the relay contacts are closed or the transistor is ON and current

flows into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no cur-
rent flows into the signal line.

B Failure Detection Signal for EDM Signal
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Detection of failures in the EDM circuit can be checked using the following four status of the EDM signal in
the table.

B Connection Example

The following diagram shows an example of the connections required for the EDM signal.

SERVOPACK Host controller

EDM1+ 1oy
YA /Y Iy EDM1-
— "—E |
A A [Z=idl

ov




11.4 Hard Wire Base Block (HWBB) Function

B Specifications

Type ﬁ'g;il Pin No. | Status Meaning
ON The base blocks established by both the /HWBBI1 and the
Out- EDM CN12-7 /HWBB?2 signals are working normally.
put CN12-8 OFF The base blocks established by the / HWBBI1, the ' HWBB2,
or both signals are not working normally.

Electrical characteristics of EDM signal are as follows.

ltems Characteristics Remarks
Maximum Input Voltage 30 vDC -
Maximum Current 50 mADC -
Maximum Voltage Drop at ON 35V Voltage between EDM 1+ and EDM1- when current is 50 mA
Maximum Delay Time 20 ms ;1;111;316]) 1f\r/lom the change in /HWBB1 or /HWBB?2 until the change

11.4.8 Application Example of HWBB Function

An example of using HWBB function is shown below.

(1) Connection Example

Guard Limit switch
o Device
24;\S g);)l\;/er manufactured
by OMRON Corp.
. G9SX-BC202

Output
S24 514

¥-V-SD driver

JHWBB11
>
JHWBB12 I-Jl] Sm—*‘i_
JHWBB21
r'*[g_
/HWBB22 I-J‘] Ya~ L

EDM1+

EDM1-

T~

Operation

;1:253

When a guard opens, both of signals, the / HWBB1 and the /HWBB2, turn OFF, and the EDM signal is ON.
Since the feedback is ON when the guard closes, the device is reset, and the /HWBB1 and the /HWBB?2 sig-
nals turn ON, and the operation becomes possible.

I\I[Pl\l
=T e
S l S
i 7!

s

(2) Failure Detection Method

In case of a failure such as the / HWBBI or the /HWBB2 signal remains ON, the device is not reset when the
guard closes because the EDM signal keeps OFF. Therefore starting is impossible, then the failure is detected.

In this case, an error in the external device, disconnection or short-circuiting of the external wiring, or a failure
in the SERVOPACK must be considered. Find the cause and correct the problem.
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11 Operation

11.4.9 Confirming HWBB Function

(3) Usage Example

| Request to open the guard.

|

When the motor is operating, the host
2 | controller stops the motor and sends servo
OFF command (SV_OFF).

|

| 3 | Open the guard and enter. |

l

The /HWBB1 and /HWBB?2 signals are
4 OFF and HWBB function operates.
(The operation in the guard is available.)

l

After completing the operation, leave and
close the guard.

l

6 The host controller sends servo ON
command (SV_ON).

-

11.4.9 Confirming HWBB Function

When starting the equipment or replacing the SERVOPACK for maintenance, be sure to conduct the following
confirmation test on the HWBB function after wiring.

» Make sure that the seven-segment display or Digital Operator displays Hbb/HBB and that the motor does
not operate when the /HWBB1 and /HWBB?2 signals are OFF.

* You can check the ON/OFF status of the ' HWBBI1 and /HWBB2 signals in bit 7 of Un005.

Note: If the monitor display does not agree with the signal ON/OFF status, there may be an error in the external device,
the external wiring may be disconnected or short-circuited, or the SERVOPACK may be faulty.
Find and correct the problem.

* Use a feedback circuit input indicator or similar method on the connected device and make sure that the
EDM signal is OFF during normal operation.

11.4.10 Attaching the HWBB Jumper Connector
If you do not use the HWBB function, attach the enclosed HWBB jumper connector to CN12.

GE

HWBB jumper connector
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12 Adjustments

12.1

Adjustments

Adjustments (tuning) are performed to optimize the responsiveness of the SERVOPACK.
The responsiveness is determined by the servo gain that is set in the SERVOPACK.

The servo gain is set using a combination of parameters, such as speed loop gain, filters, moment of inertia
ratio. These parameters influence each other. Therefore, the servo gain must be set considering the balance
between the set values.

Generally, the responsiveness of a machine with high rigidity can be improved by increasing the servo gain. If
the servo gain of a machine with low rigidity is increased, however, the machine will vibrate and the respon-
siveness may not be improved. In such case, it is possible to suppress the vibration with a variety of vibration
suppression functions in the SERVOPACK.

The servo gain is adjusted at the factory. You normally do not need to adjust it, but sometimes adjustment is
required depending on the condition of your machine.
If necessary, use the following flowchart to make the adjustment.

( Start adjusting servo gain. )

N
> Adjust speed loop gain and filter manually.

For monitoring, refer to /2.2 Monitoring Analog Signals.

Yes
Completed.

No

Continuous vibration occurs.
Reduce the vibration using Anti-resonance Control Adjustment Function.
Refer to /2.3 Anti-Resonance Control Adjustment Function.

Results OK?

Yes

Completed.



12.2 Monitoring Analog Signals

12.2 Monitoring Analog Signals

Check the operating status of the machine and signal waveform when adjusting the servo gain. Connect a mea-
suring instrument, such as a memory recorder, to analog monitor connector (CN6) on the SERVOPACK to

monitor analog signal waveform.

The settings and parameters for monitoring analog signals are described in the following sections.

12.2.1 CNG6 Connector for Analog Monitor

To monitor analog signals, connect a measuring instrument with cable (JZSP-CAO1-E) to the CN6 connector.

JZSP-CA01-E
Black
) 5 - Black _ Measuring
'i@i’ o White 1 White  Probe
| Black | )
CN6 Red Probe GND Measurmg*
Measuring Instrument
Red Probe
Black |
Probe GND
* Measuring instrument is not included.
The user is responsible for providing it.
Line Color Signal Name Factory Setting
White Analog monitor 1 Torque reference: 1 V/100% rated torque
Red Analog monitor 2 Motor speed: 1 V/1000 min”!
Black (2 lines) GND Analog monitor GND: 0 V

12.2.2 Monitor Signal

The shaded parts in the following diagram indicate analog output signals that can be monitored.

V-REF —
speed |Posmon reference speed| Speed reference|
reference S ~

1
_ Speed amplifier error

Torque
reference

7
conversion i
| L
N Error | +¥+ | Speed _| Current %)
:j: counter [P _“) ™ loop ™ loop M Load €
- ()
(UIVIW)
5
+— Motor speed |------ 3
1 kel
Speed |_ <
T | conversion ENC
Error
counter m
i
Orientation .
position !
reference --{ Positioning completed
--------- { Completion of position reference distribution |
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12.2.3 Setting Monitor Factor

The following signals can be monitored by selecting functions with parameters Pn006 and Pn007.
Pn006 is used for analog monitor 1 and Pn007 is used for analog monitor 2.

12-4

Description
Parameter - - .
Monitor Signal Unit Remarks
n.00000
[PnO0O7 . -
Factory Motor speed 1 V/1000 min
Setting]
n.0001 Speed reference 1 V/1000 min™! -
n.00002
[Pn0O06 B
Factory Torque reference 1 V/ (Max. torque/1.2)
Setting]
Pn006 |n.00003 Position error 0.05 V/1 pulse 0V at speed/torque control
Pn007
n.0005 Position reference speed 1 V/1000 min! -
n.00006 Reserved - -
e Completed: 5 V Completion indicated by out-
n.0008 Positioning completed Not completed: 0 V put voltage.
n.0O0B Reserved - -
Completion of position refer- | Completed: 5 V Completion indicated by out-
n.d000C
ence Not completed: 0 V put voltage.
n.0046 Load meter 6 V/100% -

12.2.3 Setting Monitor Factor

The output voltages on analog monitors 1 and 2 are calculated by the following equations.

Analog monitor 1 output voltage = (-1) x (

Analog monitor 2 output voltage = (-1) x (

<Example>
Analog monitor output at n.C0OJ00 (motor speed setting)

(Pn552)
(Pn553)

(Pn550)

(Pn551)

Signal selection x Multiplier + Offset voltage [V] )
(Pn006=n.00010)

Signal selection x Multiplier + Offset voltage [V]
(Pn007=n.00010)

When multiplier is set to x 1: When multiplier is set to x 10:

Analog monitor
output voltage [V]

Analog monitor
output voltage[V]

---------------------- +10 V (approx.)
2
+6000  Motor speed +600 +800 Motor speed
-6000 [min-] -800 -600 [min-1]
-6V -6V
-8V
-10 V (approx.) [

Note: Linear effective range: within + 8 V
Output resolution: 16-bit



12.2 Monitoring Analog Signals

12.2.4 Related Parameters

Use the following parameters to change the monitor factor and the offset.

Analog Monitor 1 Offset Voltage

[Speed | [Position |

Classification

Pn550 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
Analog Monitor 2 Offset Voltage [Speed | [Position | I
Classification
Pn551 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
Analog Monitor Magnification (x 1) [Speed]| [Position | o
Classification
Pn552 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 % 0.01 100 Immediately Setup
Analog Monitor Magnification (x 2) [ Speed ] [Position | e L
Classification
Pn553 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 % 0.01 100 Immediately Setup

a Adjustments
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12.3.1 Anti-Resonance Control Adjustment Function

12.3

12.3.1

(1)

Anti-Resonance Control Adjustment Function

This section describes the anti-resonance control adjustment function.

Note: Anti-resonance control adjustment function can be executed from the SigmaWin+ or from a Digital Operator. This
section provides details on anti-resonance control adjustment function and describes how to perform it with the Sig-
maWin+. Refer to 13.4.20 Anti-Resonance Control Adjustment Function (Fn204) for the procedure to execute anti-
resonance control adjustment with the Digital Operator.

Anti-Resonance Control Adjustment Function

The anti-resonance control adjustment function increases the effectiveness of the vibration suppression after
adjusting servo gains. This function is effective in supporting anti-resonance control adjustment if the vibra-
tion frequencies are from 100 to 1,000 Hz.

Use this function only if fine-tuning is required, or vibration detection is failed and readjustment is required.

Adjust servo gains to increase the responsiveness after performing this function.

detected for frequencies outside of this range, and instead, "F----" will be displayed.

+ Vibration can be reduced more effectively by increasing the anti-resonance damping
IMPORTANT gain (Pn163). The amplitude of vibration may become larger if the damping gain is
excessively high. Increase the damping gain from about 0% to 200% in 10% incre-

ments while checking the effect of vibration reduction. If the effect of vibration reduc-

tion is still insufficient at a gain of 200%, cancel the setting, and lower the servo gain.

o « This function detects vibration between 100 and 1,000 Hz. Vibration will not be

Preparation

/N\ WARNING

» Before you execute anti-resonance adjustment function, make sure that the moment of inertia ratio
(Pn103) is set correctly.
If the setting of the moment of inertia is not correct, normal control may not be possible and vibration may occur.
» Make sure that a trial operation has been performed without any trouble.
Failure to observe this warning may result in injury or damage to the product.
* Install a safety brake on the machine.
Failure to observe this warning may result in injury or damage to the product.

Check the following settings before performing anti-resonance control adjustment function.
The message “NO-OP” indicating that the settings are not appropriate will be displayed, if the following con-
dition is not met.

 The write prohibited setting (Fn010) must not be set to write-protect parameters.
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hard wire base block (HWBB) must be disabled.

* Torque limit is set correctly.
For details, refer to /1.2.6 Limiting Torque.




12.3 Anti-Resonance Control Adjustment Function

(2) Anti-Resonance Control Adjustment Function Operating Procedure

With this function, an operation reference is sent, and the function is executed while vibration is occurring.

Anti-resonance control adjustment function is performed from the SigmaWin for £-V-SD (MT).
The following methods can be used for the anti-resonance control adjustment function.

* With Undetermined Vibration Frequency
* With Determined Vibration Frequency

The operating procedure from the SigmaWin+ is described here.

/\ WARNING

* When this function is executed, the related parameters will be set automatically. This may cause the
response characteristics to vary greatly before and after execution of this function. To ensure safety, make
sure that an emergency stop can be applied at any time.

Failure to observe this warning may result in injury or damage to the product.

» Do not touch the rotating section of the motor while power is being supplied to the motor.
Failure to observe this warning may result in injury or damage to the product.

» Be sure to carefully read the SigmaWin+ Operation Manual before executing this function.
Special care must be taken for the following.

» Before executing this function, make sure that the emergency stop (power off) can be activated when needed.
This function will automatically set parameters when used. As a result, the response speeds may change consider-
ably after execution. Before executing this function, make sure that the emergency stop (power off) can be acti-
vated when needed.

* The moment of inertia (mass) must be correctly set to execute this function.

If it is not correctly set, satisfactory anti-resonance control cannot be achieved.

« This function is generally only used to adjust the servo gain, as you should avoid considerable change in the fre-
quency.

If the frequency is changed while the anti-resonance control adjustment function is being used, the current anti-
resonance control effect will be lost. Care must be taken when automatic frequency detection is executed in Auto
Detect mode.

« If vibration cannot be suppressed by executing this function, cancel execution and reduce the servo gain by other
methods such as custom tuning.

» Use an adjustment method such as custom tuning to improve response characteristics after executing this func-
tion.

When the servo gain is increased during an adjustment such as custom tuning, vibration may be generated again.

In this case, execute the anti-resonance control adjustment function again for fine adjustment.

The anti-resonance control adjustment function supports the adjustment of anti-resonance control effective for
vibration frequencies from 100 to 1,000 Hz when servo gain is increased. Vibration can be suppressed by set-
ting vibration frequency by auto detection or by manual setting to adjust damping gain. Input a reference and
execute this function when there is vibration.

a Adjustments
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12.3.1 Anti-Resonance Control Adjustment Function

B With Undetermined Vibration Frequency

1. In the SigmaWin+ component main window, click Tuning and then click Tuning.

Tuning &

& WARNING

This function executes tuning for the Servopack. Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWWin+ Operation Manual before executing this function. Special care must be taken for the following.

<Safety Precautions=

1. Before executing this function, make sure that the emergency stop (power off) can be activated when needed
The response speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

2 Confirm the safety of the area adjoning the: drve unit
Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operation Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3. Always confirm that there is no position error before running the motor
Be sure to return to the origin and reset the position prior to normal operation
Running the motor without resetting the ongin can lead to an overrun and is extremely dangerous

4 When the moment of inertia (mass) identification function is used for a vertical axis, check the safety of the system
When the moment of inertia (mass) identification function is used for a vertical axis

confirm that the axis level does not drop when the servo is tumed off.

<Tuning Frecautions>

5. Set the moment of inertia (mass} ratio first

The moment of intertia (mMass) ratio must be set 1o achieve correct tuning

Be sure to set the ratio. The setting can be performed from the Tuning window

& If vibration is generated, execute custom tuning

[T Execute || Cancel |

Click Cancel to return to the SigmaWin for 2-V-SD (MT) component main window without executing
tuning.

2. Click Execute. The following window appears.

= Tuning X
Set the moment of inertia (mass) ratio before ETecantons |
executing autotuning

IMoment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Edit
Autotuning
Reference input from host controller
@ Position reference input
Autotuning

€ Mo reference input
! ,'—"—9

iy

Advanced adjustment Finish I




12.3 Anti-Resonance Control Adjustment Function

3. Click Advanced adjustment. The following box appears.

Click the button of the function to be executed

Manually adjust gain and vibration >

Tuning mode
ith prionty given to stability.

0:Set servo gains with priority given to stability -

Overshoot will rarely occur since priority is given to stability. In addition to
gain adjustments, the notch filter and anti-resonance control (except for

torque (force) control) can be adjusted

1:Set servo gains with priority given to response
Overshoot may occur since priority is given to responsiveness. In
addition to gain adjustments, the notch filter and anti-resonance control
(except for torque (force) control) can be adjusted

Mechanism selection

|2 Ball screw mechanism or linear motor -

Executes adjustment suitable for relatively high-rigidity mechanism, such
as a ball screw or linear motor. Select this type if there is no applicable

Iext > | Cancel |

5. Select the tuning mode from the Tuning mode box and the mechanism from the Mechanism
selection box, and then click Next. The following box appears.

i 'Custom Tuning — Moment of Inertia Ratio

A CAUTION

When Moment of Inertia Ratio is not correctly set, vibration may be
generated

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

100| %]

< Back | Next = Cancel

a Adjustments

12-9



12-10

12 Adjustments

12.3.1 Anti-Resonance Control Adjustment Function

6. Enter the correct moment of inertia ratio and then click Next.

Custom Tuning - Adust AXIS#2 _ & x|

The following window appears.

Tuning mode
Mecharnizm selection

Friction compensation  Disable

|0: Set servo gains with pricrity given to stakilty.
|2: Ball screw mechanism or linear matar

noise.

v

Gain status 1 gain
— Tuning level
Set the tuning level and start the tuning.

Tuning level adjustment ot o e

uning level adjustmen Staﬂttmhg

L M

Setting the tuning level 'm l...l LJ | lwl %
too high can cause LILI
wibration or abnarmal (1 - 2000)

Finish

Precautions |

- Auto-setting

Motch fitter

ity Defect
e == RS T
2step |:.... Emm S

Anti-res Ctrl Adj
Artites A o fnactve  Concel| Artires Ctrl Adj |

= Back |TOMutw‘dng| Comple‘led.l Cancel |

7. Click Anti-res Ctrl Adj. The following window appears.

W Anti-resonance Control Adjustment Function AXIS#?2

[ Determine frequency

Click the Auto Detect button to
automatically set the frequency

Set frequency

Click the Start adjustment button

3

[ Adjust damping gain

Increase [Damping Gsir_ll

4

( Fiish

Adjustment Anti-res Adj: Inactive
] Frequency Setting Methods
[ Auto Detect | Manual Set |
] Before adjustment = [Hz]
<< Frequency >> = |~ == o= == o= e Hz] Q 1
v v v v
(1-2000) <Caution>
If a frequency significantly
= = | different from the value before
- - adjustment is set, the current
<<Damping Gain>> o o o )| [0 anti-resonance control effect
may be lost. Once the vibration
A A problem is solved, do not
] (0-300) increase damping gain
Precautions | Cancel




12.3 Anti-Resonance Control Adjustment Function

8. Click Auto Detect to set the frequency and click Start adjustment. The following window
appears.

sonance Control Ad ment Function AXISH#?2

[ Determine frequency

]

Adjustment
Frequency Setting Methods

Click the Auto Detect button to
automatically set the frequency

[ Set frequency

Click the Start adjustment button

3

[ Adjust damping gain

Increase [Damping Gsir_ll

4

[ Finish

)

|

Before adjustment
A LS A A

<< Frequency >> [Hz]

\d Ad Ad v
(1-2000)

==<Damping Gain>>

Precautions

-res Adj: Active

<Caution=>

If a frequency significantly
different from the value before
adjustment is set, the current
anti-resonance control effect
may be lost. Once the vibration
problem is solved, do not
increase damping gain

Finish Cancel

[ Determine frequency

)

9. Adjust the damping gain by clicking the setting arrows.

M Anti-resonance Control Adjustment Function AXIS#2

Adjustment
Frequency Setting Methods

Click the Auto Detect button to
automatically set the frequency

[ Set frequency

Click the Start adjustment butten

3

[ Adjust damping gain

Increase [Damping Gain]

4

| : |

=< Frequency >>

==Damping Gain>>

dj: Active

5]

<Caution>

If a frequency significantly
different from the value before
adjustment is set, the current
anti-resonance control effect
may be lost. Once the vibration
problem is solved, do not
increase damping gain

o~ )

Frecautions Finish

Cancel

Click Reset to reset the settings to their original values during adjustment.

10. When tuning is completed, click the Finish Button. The settings that were changed will be
saved in the SERVOPACK, and the main Tuning Dialog Box will appear again.

a Adjustments
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12.3.1 Anti-Resonance Control Adjustment Function

B With Determined Vibration Frequency

1. In the SigmaWin+ component main window, click Tuning and then click Tuning.

Tuning &

& WARNING

This function executes tuning for the Servopack. Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaWWin+ Operation Manual before executing this function. Special care must be taken for the following.

<Safety Precautions=

1. Before executing this function, make sure that the emergency stop (power off) can be activated when needed
The response speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

2 Confirm the safety of the area adjoning the: drve unit
Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operation Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3. Always confirm that there is no position error before running the motor
Be sure to return to the origin and reset the position prior to normal operation
Running the motor without resetting the ongin can lead to an overrun and is extremely dangerous

4 When the moment of inertia (mass) identification function is used for a vertical axis, check the safety of the system
When the moment of inertia (mass) identification function is used for a vertical axis

confirm that the axis level does not drop when the servo is tumed off.

<Tuning Frecautions>

5. Set the moment of inertia (mass} ratio first

The moment of intertia (mMass) ratio must be set 1o achieve correct tuning

Be sure to set the ratio. The setting can be performed from the Tuning window

& If vibration is generated, execute custom tuning

[T Execute || Cancel |

Click Cancel to return to the SigmaWin for 2-V-SD (MT) component main window without executing
tuning.

2. Click Execute. The following window appears.

= Tuning X
Set the moment of inertia (mass) ratio before ETecantons |
executing autotuning

IMoment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Edit
Autotuning
Reference input from host controller
@ Position reference input
Autotuning

€ Mo reference input
! ,'—"—9

iy

Advanced adjustment Finish I




12.3 Anti-Resonance Control Adjustment Function

3. Click Advanced adjustment. The following box appears.

Click the button of the function to be executed

Manually adjust gain and vibration >

Suppress vibration by decreasing gain when stopped [>

4. Click Custom tuning. The following box appears.

i 'Custom Tuning — Mode selection AXIS#2

Tuning made

ith priority given to stability.

~

0:Set servo gains with priority given to stability
Overshoot will rarely occur since priority is given to stability. In addition to
gain adjustments, the notch filter and anti-resonance control (except for

torque (force) control) can be adjusted

1:Set servo gains with priority given to response.
Overshoot may occur since priority is given to responsiveness. In
addition to gain adjustments, the notch filter and anti-resonance control
(except for torque (force) control) can be adjusted

Mechanism selection

|2 Ball screw mechanism or linear motor -

Executes adjustment suitable for relatively high-rigidity mechanism, such a
as a ball screw or linear motor. Select this type if there is no applicable

Mext > Cancel

5. Select the tuning mode from the Tuning mode box and the mechanism from the Mechanism
selection box, and then click Next. The following box appears.

i Custom Tuning — Moment of Inertia Ratio S... X

A CAUTION

When Moment of Inertia Ratio is not correctly set, vibration may be
generated

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

100( 1]

< Back | Next = Cancel

a Adjustments
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12 Adjustments

12.3.1 Anti-Resonance Control Adjustment Function

6. Enter the correct moment of inertia ratio and then click Next.

Custom Tuning - Adust AXIS#2 _ & x|

The following window appears.

Tuning mode
Mecharnizm selection

Friction compensation  Disable

|0: Set servo gains with pricrity given to stakilty.
|2: Ball screw mechanism or linear matar

noise.

v

Gain status 1 gain
— Tuning level
Set the tuning level and start the tuning.

Tuning level adjustment ot o e

uning level adjustmen Staﬂttmhg

L M

Setting the tuning level 'm l...l LJ | lwl %
too high can cause LILI
wibration or abnarmal (1 - 2000)

Finish

Precautions |

- Auto-setting

Motch fitter

ity Defect
e == RS T
2step |:.... Emm S

Anti-res Ctrl Adj
Artites A o fnactve  Concel| Artires Ctrl Adj |

= Back |TOMutw‘dng| Comple‘led.l Cancel |

7. Click Anti-res Ctrl Adj. The following window appears.

W Anti-resonance Control Adjustment Function AXIS#?2

[ Determine frequency

Click the Auto Detect button to
automatically set the frequency

Set frequency

Click the Start adjustment button

3

[ Adjust damping gain

Increase [Damping Gsir_ll

4

( Fiish

Adjustment Anti-res Adj: Inactive
] Frequency Setting Methods
[ Auto Detect | Manual Set |
] Before adjustment = [Hz]
<< Frequency >> = |~ == o= == o= e Hz] Q 1
v v v v
(1-2000) <Caution>
If a frequency significantly
= = | different from the value before
- - adjustment is set, the current
<<Damping Gain>> o o o )| [0 anti-resonance control effect
may be lost. Once the vibration
A A problem is solved, do not
] (0-300) increase damping gain
Precautions | Cancel




12.3 Anti-Resonance Control Adjustment Function

Wi Anti-resonance Control Ac

[ Determine frequency

]

Click the Auto Detect button to
automatically set the frequency

Set frequency

Click the Start adjustment button

3

[ Adjust damping gain

Increase [Damping Gain]

1

[ Finish

)

ment Function AXIS#2

Adjustment
Frequency Setting Methods

s ]

Before adjustment " [Hz]
A LS A A

It -

A4 A4 TIY

(1-2000)

<< Frequency >>

=<Damping Gain>>
(0-300)

Precautions

8. Click Manual Set to set the frequency and click Start adjustment. The following window
appears.

@

=Caution=

If a frequency significantly
different from the value before
adjustment is set, the current
anti-resonance control effect
may be lost. Once the vibration
problem is sohved, do not
increase damping gain

Finish Cancel

9. Adjust the frequency by clicking the setting arrows.

i Anti—resonance Control Adjustment Function AXISH2

[ Determine frequency

]

Click the Aute Detect button to
automatically set the frequency

Set frequency

Click the Start adjustment button

3

[ Adjust damping gain

Increase [Damping Gain]

[ Finish

]

Adit it
Frequency Setting Methods

[ s

<< Frequency >>

vy | v [x] v

=<Damping Gain>>

Frecautions

Ady: Active

Reset

3

<Caution=

If a frequency significantly
different from the value before
adjustment is set, the current
anti-resonance control effect
may be lost. Once the vibration
problem is solved, do not
increase damping gain

Finish Cancel

Click Reset to reset the settings to their original values during adjustment.

10. Adjust the damping gain by clicking the setting arrows.

M Anti-resonance Control Adjustment Function AXISH#2

[ Determine frequency

]

Click the Auto Detect button to
automatically set the frequency

[ Set frequency

Click the Start adjustment button

3

[ Adjust damping gain

Increase [Damping Gain]

2

[ Finish

)

Adjustment
Frequency Setting Methods

I

<< Frequency >>

v v v A

<<Damping Gain>>

(0-300)

Precautions

Ady: Active

Reset

=Caution=

If a frequency significantly
different from the value before
adjustment is set, the current
anti-resonance control effect
may be lost. Once the vibration
problem is solved, do not
increase damping gain

Finish Cancel

Click Reset to reset the settings to their original values during adjustment.

11. When tuning is completed, click the Finish Button. The settings that were changed will be

saved in the SERVOPACK, and the main dialog box in step 6 will appear again.

a Adjustments
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12 Adjustments

12.3.2 Related Parameters

12.3.2 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while
executing this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Micéﬁ;(g;:tsion Aéu;g?gaetisc
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn162 Anti-Resonance Gain Compensation Yes No
Pn163 Anti-Resonance Damping Gain No Yes
Pn164 Anti-Resonance Filter Time Constant 1 Compensation Yes No
Pn165 Anti-Resonance Filter Time Constant 2 Compensation Yes No

12-16
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13 Digital Operator

13.1 Overview

The JUSP-OPO05A-1-E digital operator is used to set and display the SERVOPACK parameters.
Note: Connect the digital operator to the CN3 connector of the power regeneration converter.

JUSP-OPO05A-1-E
Digital Operator

o0 o O O O

SVON COIN TGON REF CHARGE
VP

Y VASKAWA

aLarwm [ scroLL [ mooerser
RESET

AL
<[ v]>
[ 0

oYo ) @ READ || WRITE S§

Insert securely to the CN3 connector
of the power regeneration converter

FYASKAWA FYASKAWA
CONVERTER SERVOPACK
CACP- CACR-
] 2]
T b
& R VARNING & R WARNING
9@ (0|0 (€] ]

[ I I I |
Power regeneration converter =~ SERVOPACK




13.1 Overview

13.1.1 Part Names and Functions

@) (e} o (@) O« LED indicators
SVON' GQup TeON  REF CriaRee (Five LEDs in red)

LCD display (17 characters x 5 lines)

Operation keys
Y YASKAWA /_

SCROLL
P

@Al
<IVv>

DIGITAL OPERATOR JUSP-OP05A-1-E

MODE/SET

o

ALARM
RESET

DATA

(1) LED Display

The digital operator has an LCD display with a maximum of 17 characters for each of the 5 lines.
It also has 5 LED indicators to show the status of the servo ON, positioning completion, and others.
Details of the LED indicators are as follows.

Name Function
SVON | i when the sre s O
COIN Lit when positioning is completed.
VCMP Lit when the speed is coincident.
TGON Lit while the motor is running.
REF Lit when the speed reference input is greater than the setting value of Pn502.
CHARGE Lit when the main circuit power supply is ON.

a Digital Operator
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13 Digital Operator

13.1.1 Part Names and Functions

(2) Operation Keys

Operation Key

Main Function

Resets the alarm. (The alarm cannot be reset unless the cause of the alarm is removed.)

o | (1]

[

Switches the display mode of digital operator.

 Switches the cursor position between the parameter number and the setting when setting a parame-
ter.

+ Saves the parameter setting in the SERVOPACK.
* Opens the selected utility function display in the utility function mode.

* Moves the cursor up or down in parameter/monitor mode.
* Moves the cursor four lines up in the utility function mode.

Switches between the servo ON and servo OFF signals while executing a utility function.
Example: JOG operation

4]
¥

Moves the cursor to left or right in parameter/monitor mode.

]
[<

» Switches between parameters (Pn) and monitors (Un).

* Increases or decreases the parameter number, setting data, monitor number, and utility function
number.

* Rotates the motor in a forward or reverse direction at a JOG operation.

¥
:

This operation key cannot be used for a 2-V-SD series SERVOPACK for speed reference with analog
voltage.

E

Saves the status of the current display.
The initial display will be recorded when the power supply is turned ON again.

Note: A cursor is a pointer that is flashing on the screen.



13.1 Overview

13.1.2 Switching Mode

Connect the digital operator to the power regeneration converter, and turn ON the power to the power regener-
ation converter. The initial display appears, and then the parameter/monitor mode display appears.

Press the Key to change the mode.

Unit Detecting
Please wait....

J
1

-PRM/MON -
00000
00000
0000000000
0000000000

1:BB

Un000=
Un002=
Un008=
Un0OOD=

=

-FUNCTION-
V-Monitor
Alm History
JOG
Z-Search

1:BB

FnO1E:
Fn0O0O:
Fno0O2:
Fn0O03:

=)

[Initial Display]
Displayed for five seconds

[Parameter/Monitor Modes]

Parameter Functions

Sets and displays the parameters of the SERVOPACK.
Monitoring Functions

Shows the numerical values and signal status of the internal
data for the torque, position, and speed of the SERVOPACK
(The figure on the left is an example for the monitoring function).

[Utility Function Mode]

Sets up the SERVOPACK, adjusting the servo
gains, and maintains the SERVOPACK.

An abbreviation of the name of the active mode is displayed in the upper right, and the SERVOPACK status is

displayed in the upper left.

1:/1BB -PRM/MON -
Un000O= 00000
Un002= 00000
Un008= 0000000000
UnOOD= 0000000000
Status

BB: Base blocked

RUN: Motor is ON

-«— Mode
—PRM/MON- : Parameter/Monitor Modes
—FUNCTION- : Utility Function Mode

A.O0O0O: An alarm occurs (OOO: Alarm code)

NO-OP: Setting disabled or setting error

HBB: During hard wire base block

Note: Alarm Display for Communication Errors

If a communications error occurs between the Z-V-SD Driver and digital operator, the following communications error codes are
displayed. These errors may be caused by incorrect connector connection. Check the connection and correct it. Then, turn the
power OFF and ON. If the communications error message still appears, replace the digital operator or the Z-V-SD Driver.

CPFOO

COM-ERR(OP&SV)

CPFO1

COM-ERR(OP&SV)

a Digital Operator
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13 Digital Operator

13.2.1 Parameter Setting

13.2 Parameter Mode

This section describes how to display and set parameters in the parameter/monitor mode.

There are two types of notation used for parameters, one for parameter that requires a value setting (parameter
for numeric settings) and one for parameter that requires the selection of a function (parameter for selecting
functions).

Note 1. For details on the parameters, refer to 16.2 List of Parameters.
2. To indicate a specific digit of a parameter that must be set or that has a specific meaning, the digit number is
added to the parameter number. For example, Pn006.0 indicates the 1st digit of parameter Pn006.

13.2.1 Parameter Setting
(1) Operation Example 1: Setting the Parameters for Selecting Functions

There are some parameters which require the setting of each digit such as PnO1E (Application Function Select
Switch 1E).

This example shows the operation procedure to set “1” (Mechanical winding selection) for Pn01E.1 (Winding
Selection) of PnO1E (Application Function Select Switch 1E).

Step Display after Operation Keys Operation
1:BB ~-PRM/MON -
Un000= 00000 Toessar .
1 Un002= 00000 MODE/SET Press the Key to select the parameter/monitor
Un008= 0000000000 [ €< ] mode.

Un0OOD= 0000000000

1:BB -PRM/MON -
Un000= 00000

2 Un002= 00000 < > ‘I"ress”the or Key to move the cursor to
Un008= 0000000000 Un.

Un0OOD= 0000000000

1:BB -PRM/MON -
Pn000=n0000
3 Un002= 00000 A\ \"4 Press the or Key to switch “Un” to “Pn.”

Un008= 0000000000
Un0OOD= 0000000000

1:BB -PRM/MON -
Pn000=n0000
4 n= _n Press the Key once to move the cursor to the
Un002= 00000 > o — “p
digit on the right side of “Pn.

Un008= 00000Opulse
UnOOD= 0000000000

1:BB ~-PRM/MON - Use the following keys to display PnO1E.
Pn0O1E=00500 > gxey P 3y

5 Un002= 00000 To move to another digit: and Keys
Un008= 0000000000 A \4 To change the numeric value: and Keys

Un0OOD= 0000000000

A

1:BB ~-PRM/MON -

Pn0O1E=n0003 .
6 Un002= 00000 DATA Press the ﬂ Key to move the cursor to the setting

Un008= 0000000000 side (to the position of the first digit of PnO1E.1).

Un0OOD= 0000000000

1:BB -PRM/MON -
Pn01E=n0003 .

7 Un002= 0000 < > Click 'th'eorKey to move the cursor to the
Un008= 0000000000 first digit.

UnOOD= 0000000000

13-6



13.2 Parameter Mode

(cont'd)
Step Display after Operation Keys Operation
1:BB ~-PRM/MON -
Pn0O1E=n0013 ..
8 u : 002 = " 00000 A Press the Key once to set “1” for the first digit
Un008= 0000000000 of PnO1E.1.
Un0OOD= 0000000000
1:A.941 -PRM/MON -
PNO1E=n0013 PresstheKey. o
9 Uno002= 00000 DATA The new setting of PnO1E is written to the SERVO-
Un008= 0000000000 PACK. The cursor moves to the parameter number
Un0OD= 0000000000 side and the warning A.941 is displayed.
10 | To enable the change in the setting, turn the power OFF and ON again.*

#  [fyou change the setting of a parameter that requires the power supply to be restarted to apply the change, the warning
A.941 (Parameter Needing Power Restart After Change) is displayed. Restart the power supply to enable the new set-

ting. The warning will no longer be displayed.

(2) Operation Example 2: Setting the Parameters for Numeric Settings

This example shows the operation procedure to set “1000” (min'l) for Pn304 (JOG speed).

Step Display after Operation Keys Operation
1:BB ~-PRM/MON -
Un000= 00000 VOooET) .
1 Un002= 00000 MODEIQET Press the Key to select the parameter/monitor
Un008= 0000000000 mode.
Un00OD= 0000000000
1:BB -PRM/MON -
Un000= 00000
2 Un002= 00000 > ‘I"ress;’the or Key to move the cursor to
Un008= 0000000000 Un.
UnOOD= 0000000000
1:BB -PRM/MON -
Pn000=n0000
3 Un002= 00000 \"4 PresstheorKeytoswitch“Un”to“Pn.”
Un008= 0000000000
UnOOD= 0000000000
1:BB -PRM/MON -
Pn000=n0000
4 Un002= 00000 > P.ress the Iiey once to move the cursor to the
Un008= 00000pulse right side of “Pn.
UnOOD= 0000000000
Press the arrow keys to display “Pn304.”
;: B3EEJ4 005_0TJRM/ MON - > To move the cursor to different columns:
n304=
5 Un002= 00000 ,Key
Un008= 0000000000 \V/ To change the settings:
UnOOD= 0000000000
1:BB -PRM/MON -
Pn304=00500 PresstheKey.
6 Un002= 00000 DATA The cursor moves to the setting side (to the position of
Un008= 0000000000 the first digit of Pn304).
Un0OOD= 0000000000

- Digital Operator
w
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13 Digital Operator

13.2.1 Parameter Setting

(cont'd)
Step Display after Operation Keys Operation
1:BB -PRM/MON -
Pn304=00500 .
7 Un002= 00000 < Press the Key twice to move the cursor to the
Un00O8= 0000000000 third digit of Pn304.
UnOOD= 0000000000
1:BB ~-PRM/MON -
Pn304=01000 ) .
8 Un002= 00000 A Press the Key five times to change the setting to
Un008= 0000000000 “1000.”
UnOOD= 0000000000
1:BB -PRM/MON -
Pn304=01000 ) ]
9 Un002= 00000 DATA Press the ﬂ Key to write the settings.

Un008= 0000000000
Un0OOD= 0000000000

The cursor moves to the parameter number side.

Note: If the Key has not been pressed but the Key has been pressed to select another mode such as the utility
function mode, any changes that have been made to the parameter will be saved in the SERVOPACK.



13.3 Monitor Mode (UnOO0O)

13.3 Monitor Mode (UnOO0O)

This section describes available monitor modes and operation procedures in the parameter/monitor mode.

13.3.1 Monitor ltems

Parameter No. Content of Display Unit Reference
Un000 Motor rotating speed min”! -
Un001 Speed reference min’! -
Internal torque reference
Un002 (in percentage to the maximum torque (120% of the rated % -
torque))
Un003 Electric angle 1 (32-bit decimal notation) Encoder pulse -
13.3.1 (1) Input Sig-
Un005 Input signal monitor - nal Monitor (Un005)
ON/OFF Status
13.3.1 (2) Output Sig-
Un006 Output signal monitor - nal Monitor (Un006)
ON/OFF Status
Input reference pulse speed . 1
Un007 (Valid only for the orientation operation.) min B
Position error amount
Un008 (Valid only for the orientation operation.) Pulse B
Accumulated load ratio (in percentage to the maximum
Un009 torque (120% of the rated torque): effective torque in cycle % -
of 10 seconds)
Un00C Input reference pulse counter Pulse -
Un00D Feedback pulse counter Encoder pulse -
UnOOE Load shaft feedback pulse counter Encoder pulse -
UnOOF Load shaft speed min! -
Un012 Total run time 100 ms -
Un013 Feedback pulse counter Pulse -
Effective gain monitor
Un014 (gain settings 1 = 1, gain settings 2 = 2) B B
Un030 Motor temperature 0.1°C -
Un032 Load meter 0.1% -
13.3.1(3) Input Sig-
Un033 Input signal monitor 2 - nal Monitor 2 (Un033)
ON/OFF Status
13.3.1 (4) Output Sig-
Un034 Output signal monitor 2 - nal Monitor 2 (Un034)
ON/OFF Status
13.3.1 (5) Input Sig-
Un035 Input signal monitor 2 - nal Monitor 3 (Un035)
ON/OFF Status
13.3.1 (6) Status Mon-
Un036 Status monitor - itor (Un036) ON/OFF
Status
AD conversion value of magnetic sensor level
UnO3A . : . - -
(AD conversion value of magnetic sensor signal)

- Digital Operator
w
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13 Digital Operator

13.3.1 Monitor Items

(cont'd)
Parameter No. Content of Display Unit Reference
Position monitor
(Orientation control with a motor encoder: The actual posi-
tion based on the set origin and displayed in divisions of
the motor encoder resolution per rotation,
Un03B Orientation control with an external encoder: The actual pulse -
position based on the set origin and displayed in divisions
of the external encoder resolution per rotation,
Orientation control with a magnetic sensor: The actual
position displayed in 4,096 divisions per rotation)
Stop reference position
(Orientation control with a motor encoder: The stop refer-
ence position based on the set origin and displayed in divi-
sions of the motor encoder resolution per rotation,
Un03C Orientation control with an external encoder: The stop ref- pulse -
erence position based on the set origin and displayed in
divisions of the external encoder resolution per rotation,
Orientation control with a magnetic sensor: The stop refer-
ence position displayed in 4,096 divisions per rotation)
Position error
Un03D (Pulse deviation between the stop reference position and pulse -
the position monitor value)
Positioning time
Un03E (Time from orientation signal input to completion signal ms -
output)
Un134 Winding selection internal signal monitor - -
(1) Input Signal Monitor (Un005) ON/OFF Status
U n 0 O 5 - --------
oot 1684l
The LED of digital operator shows signal status as follows.
8 7 6 5 4 3 2 1 Digit number
/RDY /SSC .
EMG (EMG2) /ORT /CHW /RST (SV) /REV  [FWD Function
High-speed
OFF_ OFF  OFF  winding ~ OFF ~ OFF  OFF  OFF
Top row
Low-speed
ON_ ~ ON_~ _ON_ winding ~ON_~ ON_ ~ _ON_ _ON_
T [ Lo [ b [ Vo ! Bottom row
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13.3 Monitor Mode (UnOO0O)

(2) Output Signal Monitor (Un006) ON/OFF Status

3)

Un006= --------

Digit 8 76 54321

The LED of digital operator shows signal status as follows. The undefined digits are displayed in the lower
portion.

8 7 6 5 4 3 2 1 Digit number

FLT /FLTL /CHWE /ORE /SDET CC"" /AGR /ZSPD Function
Low-speed Low-speed  Speed

Alarm - Alarm - winding  Completed  ON'?_ winding  agreed  Detected

e [ [ [ . [ [ [ ! Top row
High-speed Not High-speed Speed Not

Normal Normal winding completed OFF™3  winding notagreed detected

Bottom row

%],  CC: Output to winding selection device
*2.  ON: Indicates that the motor is rotating below the set value for the motor speed.
%3, OFF: Indicates that the motor is rotating at or above the set value for the motor speed.

Input Signal Monitor 2 (Un033) ON/OFF Status

Un033= --------

Digit 8 76 54321

The LED of digital operator shows signal status as follows. The undefined digits are displayed in the lower
portion.

8 7 6 5 4 3 2 1 Digit number

/DAS /MGR /LGR /PPl  /TLL /TLH Function

[P I P 1 [P 1 [J— 1 [ 1 [P 1 [P 1 [ 1 Top row

_____ i [ P [ (R Bottom row

Output Signal Monitor 2 (Un034) ON/OFF Status

Un034-= --------

Digit 8 76 54321

The LED of digital operator shows signal status as follows. The undefined digits are displayed in the lower
portion.

8 7 6 5 4 3 2 1 Digit number
/[FC3 /FC2 /FCA1 /FCO /TALM /ORG /TLE /TDET Function

1 1 1 1 Warning ON Performing  Detected
S S S S R SR S Top row

0 0 . _0_ . 0 Normal OFF Not_p_eifgr_nled Not detected
S S O T T S Y Bottom row

a Digital Operator
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13 Digital Operator

13.3.1 Monitor Items

(5) Input Signal Monitor 3 (Un035) ON/OFF Status

Un0356= --------

Digit 8 76 54 321

The LED of digital operator shows signal status as follows. The undefined digits are displayed in the lower
portion.

8 7 6 5 4 3 2 1 Digit number

ESP CA1, CA2*HWBB Function

Emergency Low-speed HWBB
stop release  winding

h Vo T Vo b Vo I Vo i Top row

Emergency High-speed
stop winding

Normal

: - [ HE HE Vo T o ! Bottom row

* CAl, CA2: Answer from winding selection device

(6) Status Monitor (Un036) ON/OFF Status

Un036=m

Digit 8 76 54 321

The LED of digital operator shows signal status as follows. The undefined digits are displayed in the lower
portion.

8 7 6 5 4 3 2 1 Digit number
Change gear Change gear Change gear

INC “atol)  raio(M) ratio (H) Function
OFF Select Select  Select

Top row
ON Not selected Not selected Not selected

Bottom row
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13.3 Monitor Mode (UnOO0O)

13.3.2 Monitor Mode Display

* Operation Example

Select Un000 (Motor speed) on the first line, Un002 (Internal torque reference) on the second line, Un005
(Input signal monitor) on the third line, and Un006 (Output signal monitor) on the fourth line, and then save

the display.

The following example shows when changing the displayed factory setting items.

Un000= 00000
Un002= 00000

U n005=--------

U n006=--------

1:BB -PRM/MON -

- Motor speed

- Internal torque reference
- Input signal monitor
~— Qutput signal monitor

with selected items is saved.

Step Display after Operation Keys Operation
1:BB -PRM/MON -
Un000= 00000 VCoEeET
1 Un002= 00000 MODE/SET Pres§ the Key to select the parameter/
Un008= 0000000000 < monitor mode.
Un0OOD= 0000000000
1:BB -PRM/MON -
Un000= 00000
2 Uno002= 00000 SCX-'— Press the Key once to move the cursor
Un008= 0000000000 to the fourth line.
Un0OOD= 0000000000
1:BB -PRM/MON - A
Un00O0O= 00000 .
3 Un002= 00000 or Press the or K.ey to display
Un0O0O8= 0000000000 Un006 (Output signal monitor).
Un006= LB 8 B B B B | v
|
1:BB -PRM/MON -
Un000= 00000 =
SCROLL
4 Un002= 00000 A Press t}}e Key once to move the cursor
Un008= 0000000000 to the line above.
Un006: L8 B 0 0 B 3§ |
-
1:BB ~-PRM/MON - A
Un000= 00000 Press the or Key to display
5 Un002= _20_0_0_0___ or Un005 (Input signal monitor).
3:88%; R v The desired items are displayed.
-
1:BB “PRM/MON- Press the | "~ 8] Key.
Un000= 00000 . :
The LED on the key blinks and the displa;
6 Un002= 00000 y P

U n005=--------

U n006=--------

Note: Do not turn OFF the SERVOPACK’s
control power while saving.

a Digital Operator
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13.4.1 Utility Functions List

13.4 Utility Functions (FnOO0O)

Utility functions are used to execute the functions related to spindle motor operation and adjustment.
This section explains the settings and the operations of the utility functions.

13.4.1 Utility Functions List
The following table shows a list of utility functions.

Note: The utility function marked with a “v” in Servo ON column is disabled when the /S-ON (Servo ON) input signal is
ON. “NO-OP” is displayed when the Utility Function Mode main menu display is switched to each utility function

display.
. . Servo ON
Function No. Name Function Status
Fn00O0 Alarm history display Displays the history up to the last 10 alarms. —
Fn002 JOG operation 51(1)1;5 the motor using the operation keys on the digital oper- v
- Runs the motor using the operation keys on the digital oper- v
Fn003 Origin search ator and stop the motor at the detected phase-C position.
Fn004 Progra.m 10G Runs the motor in the pre-programmed motion pattern. v
operation
Fn005 Iinli;l:llzmg parameter set- Initializes the settings of parameters to the factory setting. 4
Fn006 Clearing alarm Clears the alarm history. -
history
. Initializing absolute encoder
Fn008 and resetting encoder alarm | -
Fn009 Automatic tuning of analog Adjusts automatically the speed analog reference offset. v
speed reference offset
FnOOA Manual servo turning of Adjusts manually the speed reference offset. -
speed reference offset
* Manual servo turning of
Fn00B torque reference offset B -
Fn0OOC Offsc_et adjustment of analog Adjusts manually the analog monitor output offset. -
monitor output
Gain adjustment of analog . . .
FnOOD . Adjusts manually the analog monitor output gain. —
monitor output
Automatic offset-
FnOOE signal adjustment of.the . Adjusts automatically the motor current detection offset. v
motor current detection sig-
nal
Manual offset-signal adjust-
FnOOF ment of the motor current Adjusts manually the motor current detection offset. -
detection signal
Fn010 Write prohibited Prohibits or permits overwriting the parameter. -
setting
Fno11” Motor model display - -
Fn012 g;ost;;z?]re version Displays the software version number of the SERVOPACK. -
Multiturn limit value setting
* change when a multiturn 3
Fn013 limit disagreement alarm B
(A.CCO0) occurs
* Resetting configuration error _
Fn014 in option modules B
* Vibration detection level ini-
Fn01B tialization - -

13-14
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(cont'd)
. . Servo ON
Function No. Name Function Status
Fno1E Display of SERVOPACK Displays the SERVOPACK ID, motor ID, and encoder ID B
n and motor ID that are stored in the SERVOPACK.

. Display of motor ID in feed-
FnO1F back option module B -
Fn020" Origin setting - -
Fn024 Turnup Ac'ljustsiload shaft encoder orientation and magnetic sensor v

orientation.
Fn025 and ratio meter output gain Manually adjusts the gain of the load ratio meter output. -
adjustment

Fno30" Software reset - -
Fno8o" Polarity detection - -
Fn200" Tuning-less levels setting - -
Fn201" Advanced autotuning - -

. Advanced autotuning by ref-
Fn202 erence B B
Fn204 Anti-resonance Suppresses continuous vibration (trembling) of approxi- B

control adjustment function | mately 100 Hz to 1,000 Hz.

. Vibration suppression func-
Fn205 tion - -
Fn206" EasyFFT - _
Fn207" Online vibration _ _

monitor

These functions are disabled in the X-V-SD SERVOPACK with expanded functions for analog voltage/speed refer-

ences.

- Digital Operator
w
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13.4.2 Operations

13.4.2 Operations

13-16

This section describes the operation method on the execution display selected from the main menu of the util-
ity function.

Press the Key in the parameter/monitor mode to display the main menu of utility function mode.

Press theor Key to select a utility function to be executed, and then press the Key to display the
execution display of selected utility function.

Press the Key to scroll up or down four lines at a time.

1:BB ~-FUNCTION-
Fn207:V-Monitor
Fn0OO:Alm History l« The selected utility function blinks.

Fn002:JOG
Fn003:Z-Search

Utility Function Mode Main Menu Display

If the utility function that cannot be executed is selected and the[ o= Jor Key is pressed, “NO-OP” is dis-
played for one second.

QBIink
1:BB -FUNCTION- NO-OP -FUNCTION -
FNnOOO:Alm History FNnOOO:Alm History
Fn002:J0G <~ |Fn002:J0G
Fn003:Z-Search Mer |Fhnoo03:z-Search
Fn0O4:Program JOG Onesec'FnOO4:Program JOG

<Example>
This status will occur if you attempt to perform a jog operation (Fn002) when the write prohibited setting
(Fn010) parameter is set to prohibit writing.

Note: The following terms are used with the given meanings unless otherwise specified.
Servo OFF: Both the /FWD and /REV signals are OFF.



13.4 Utility Functions (FnOOO)

13.4.3 Alarm History Display (Fn000)

(2)

This function displays the last ten alarms that have occurred in the SERVOPACK.
The latest ten alarm numbers and time stamps* can be checked.

#*  Time Stamps

A function that measures the ON times of the control power supply and main circuit power supply in 100-ms
units and displays the total operating time when an alarm occurs. The time stamp operates around the clock for
approximately 13 years.

<Example of Time Stamps>

If 36000 is displayed,
3600000 [ms] = 3600 [s] = 60 [min] =1 [h]
Therefore, the total number of operating hours is 1 hour.

Preparation

There are no tasks that must be performed before displaying the alarm history.

Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:BB —FUNCTION-— MODEISET Press the ““ Key to view the main menu for the util-
1 Fn207:V—Monitor L ity function mode.
FnOOO:Alm History
FRn002:JOG A \V/ Use the or Key to move through the list
Fn003:Z-Search and select Fn000.
ADOO —ALARM—
0:DO0 00001207196 .
- DATA
2 1-720 00000032651 DATA Press the Key. The display changes to the Fn000
2:511 00000009043 execution display.
3 C———
A.DOO ~ALARM-
1:720 00000032651
2:511 00000009043
3:- A_
4:-1-
3 L A \V/ Press the or Key to scroll through the
Time stamp alarm history. The alarm history can be viewed.
Alarm no.
Alarm history no.
0: Latest
9: Oldest
1:BB —FUNCTION—
Fn207:V—Monitor VODEISET PresstheKey.
4 Fno00O0:AIm History L The display returns to the main menu of the utility
Fn002:J0G function mode.
FnOO3:Z-Search

Note 1. If the same alarm occurs after more than one hour, the alarm will be saved.
If it occurs in less than one hour, it will not be saved.
2. The display “[.---” means no alarm occurs.
3. Delete the alarm history using the parameter Fn006. The alarm history is not cleared on alarm reset or when the
SERVOPACK main circuit power is turned OFF.
4. CPF00 and CPFO01 alarms are related to the Digital Operator. They are not recorded in the alarm history.
5. Warnings are not recorded in the alarm history.

a Digital Operator
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13.4.4 JOG Operation (Fn002)

13.4.4 JOG Operation (Fn002)

JOG operation is used to check the operation of the spindle motor under speed control without connecting the
SERVOPACK to the host controller.

(1) Preparation

The following conditions must be met to perform a jog operation.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The servo must be OFF.

* The JOG speed must be set considering the operating range of the machine.
Set the jog speed in Pn304.

13-18

Jog Speed Speed Position Torque
[Speed| [Postion] [Torque] Classification
Pn304 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 min-! 500 Immediately Setup
(2) Operating Procedure
Use the following procedure.
Step Display after Operation Keys Operation
1:BB —FUNCTION— MODEISET Press the Key to view the main menu for the util-
FNOOO:Alm History @ ityfunctionmode
1 Fn002:J0G
Fn003:Z—-Search A \V4 Usethe-or-Keytomovethroughthehst
FnO00O4:Program JOG and select Fn002.
1:BB —-JOoG—
Pn304=00500
2 Unb0O= 00000 DATA Press the Key. The display changes to the Fn002
Un0O2= 00000 execution dlsplay.
Un0OOD= 0000000000
1:BB —JOoG—
Pn304=00500 PresstheKey.
3 Un00O= 00000 DATA The cursor moves to the setting side (the right side) of
Un002= 00000 Pn304 (JOG speed).
Un0OOD= 0000000000
1:BB —-JOoG—
4 E:gggzoggggo < > Pressthe-or-Keyandthe-or-
Un0O2= 00000 A \V4 Key to set the JOG speed to 1000 min™!
Un0OOD= 0000000000
1:BB —JOoG—
Pn304=01000 PresstheKey.
o Un0OO= 00000 DATA The setting value is entered, and the cursor moves to
Un002= 00000 the parameter number side (the left side).
Un0OD= 0000000000
1:RUN —JOoG—
Pn304=01000 PresstheKey.
6 Un00O= 00000 The status display changes from “BB” to “RUN”, and
Un002= 00000 the motor power turns ON.
Un0OOD= 0000000000




13.4 Utility Functions (FnOOO)

(cont’d)
Step Display after Operation Keys Operation
The spindle motor will rotate at the present speed set in
Pn304 while the Key (for forward rotation) or
1:RUN —JOG— .
Pn304=01000 Key (for reverse rotation) is pressed.
7 Un00OO= 00000 A \"4
Un002= 00000
UnOOD= 0000000000
1.BB —JOoG-— After having confirmed the correct motion of the spin-
Pn304=01000 oo
8 6002 00000 dle motor, press the Key.
Un0OO2= 00000 The status display changes from “RUN” to “BB”, and
UnOOD= 0000000000 the motor power turns OFF.
1:BB —FUNCTION—
FnOOO:Alm History VODEET PresstheEE Key.
9 Fno0o02:4J0G P The display returns to the main menu of the utility
FnOO3:Z—Search function mode.
FnOO4 :Program JOG
10 | Turn OFF the power and then turn it ON again.

a Digital Operator
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13.4.5 Origin Search (Fn003)

13.4.5 Origin Search (Fn003)

The origin search is designed to position the zero pulse position of the incremental encoder (phase C) and to
clamp the motor at that position.

Note: Perform origin searches without connecting the coupling.

This function is used when the spindle motor needs to be aligned to the zero point of the main shaft.

The motor speed when the operation is executed is 60 min!.

AC spindle
motor

T

L The spindle motor needs to be aligned
Main shaft to the zero point of the main shaft.

=

Tool

(1) Preparation

The following conditions must be met to perform the origin search.

*» The write prohibited setting (Fn010) must not be set to write-protect parameters.
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The servo must be OFF.
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(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:B8B —FUNCTION— MODEISET Press the Key to view the main menu for the util-
Fn002:J0G L ity function mode.
1 Fn003:2-Search
Fn0O4:Program JOG A \Y4 UsetheorKeytomovethroughthelist
FnOOS:Prm Init and select Fn003.
1:BB —Z—Search—
Un00O= 00000 .
2 Un00Z= 00000 DATA Press the Key. The display changes to the Fn003
Un00O3= 0000000774 execution display.
UnOOD= 0000000000
J, : T)%No 3 Eg 3(5) g arch— Press the Key. The status display changes from
3 Ur 00T 00000 “BB” to “RUN, " and the motor power turns ON.
Un0O3= 0000000774 Note: If the motor is already at the zero position,
UnOOD= 0000000000 “-Complete-" is displayed.
Pressing the Key will rotate the motor in the for-
JJ : %%NO - gg fg%' ete— ward direction. Pressing the Key will rotate the
4 00T 00000 A \Y4 spindle motor in the reverse direction.
Un003= 0000000000 :
UnooD= 0000001058 Press thf? or Key until the motor stops.
If the origin search completed normally, “-Complete-"
is displayed on the right top on the screen.
P—— 2 _searon_ When the origin search is completed, press the
Un000= 00000 Key.
5 Un002= 00000 The status display changes from “RUN” to “BB,” and
Un003= 0000000000 :
UnOOD= 0000001D5S8 the spindle motor power turns OFF.
The display “-Complete-" changes to “-Z-Search-.”
1:BB —FUNCTION— =
Fhn002:JOG VODEET PresstheKey,
6 Fn0038:2-Search () The display returns to the main menu of the utility
FnOO4 :Program JOG f t d
FnOOG:Prm Init unction moae.
7 | Turn OFF the power and then turn it ON again.

a Digital Operator
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13.4.6 Program JOG Operation (Fn004)

13.4.6 Program JOG Operation (Fn004)

This function allows continuous operation determined by the preset operation pattern, movement distance,
movement speed, acceleration/deceleration time, waiting time, and number of times of movement.

In the same way as for the jog operation (Fn002), this function can be used during setup procedures to perform
simple positioning operations without connecting the motor to the host controller for the machine.

(1) Preparation

The following conditions must be met to perform the program JOG operation.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The servo must be OFF.

* The speed must be set correctly considering the safety of the machine.

* The MGR and the LGR must be OFF.

(2) Program JOG Operation Patterns

The following describes an example of program JOG operation pattern. The following example is given when
the rotating direction of the motor is set as Pn000.0 = 0 (Forward rotation by forward reference).

Pn530.0 = 0 | (Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536

Number of times of movement Pn536

,,,,,,,,, - S ———— N

gﬂp%\/eedmem | Pns31 Pn531 Pn531
Speed | Movement, Movement Movement
Diagram Pn533 :diStance H distance distance
I I I | 1
At zero speed . : E . A : : :
Press the | I ' ! ! !
Key. ' I Accel/Decel >
Waiting time  jme Waiting time Waiting time
Pn535 Pn534 Pn535 Pn535

Motor Run @ @
Status = A

(Stop) (Forward)

(Stop) (Fard)

Note: When Pn536 (number of times of program JOG movement) is set to 0, infinite time operation is enabled. To stop
infinite time operation, press the JOG/SVON Key of digital operator to turn the servo OFF.

Pn530.0 = 1 | (Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536

Number of movements Pn536

N

At zero speed

| d 1
1 1 1 1
Movement | Pn531 . . Pn531 . ' Pn531
Speed speed . Movement ' ' Movement ' ' Movement
Diagram Pn533 ' distance . . distance ! ! distance
Tt o T T T T
Press the ! T ' | | i i
K l ' 1 ' . 1 1 1
Y. .. Accel/Decel time ' ! W. l't' It.'
Waiting time  ppy534 Waiting time "’;3' |ré%5|me
Pn535 Pn535 n
Motor Run @ 7 :/
Status ! P

(Reverse) (Stop) (Reverse) (Stop) (Reverse)

Note: When Pn536 (Number of Times of Program JOG Movement) is set to 0, infinite time operation is enabled. To stop
infinite time operation, press the JOG/SVON Key of digital operator to turn the servo OFF.
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(Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536

Pn530.0 =2 e
(Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536
Number of movements Pn536 Number of movements Pn536
A
4 A -
. . Accel/Decel time
Movement ' Pn531 ! e
speed i Movement, Vonest . \Waiting time Pn534 Wamng time
Speed Pn533 (distance | distance Pn535 Pn535
. 1 1 ! !
Diagram | b\ . RO e
N N 1 1 1
A P DR ! : :
d
Press the m . | | |
‘ ) ! ! Pn531 | Pn531
@ Key. . S Accel/Decel ll ] I_ 1Movement: Movement
Waiting time time Waiting time \distance | distance
Pn535 Pn534 Pn535

o

(Stop) (Forward) (Stop) (Forward) (Stop)  (Reverse)

(Reverse)
Note: When Pn530.0 is set to 2, infinite time operation is disabled.
p
Pn530.0 = 3 (Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536
; (Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536
Number of movements Pn536 Number of movements Pn536
A
/—j\ A e
AccelDecel time \ N T
Waiting time ~ Pn534  Waiting time Waiting time /' pps31 | Pn531
~Pnb35 Pn535 Pn535 1Movement! Movement
Speed Press the ! e re—> o[ ldistance ! distance
Di Key. | b o ' «—f ,
iagram At | P o \ ! ! !
seed  \ | : ! PN PR
I Pn531 Pn531 v e
1 Movement; Movement Waiting time
idistance 1 distance Accel/Decel time  Pn535
| i Pn533 Pn534
_______________________ Movement speed
Motor Run i~ ™ &) @ @
I ités) %)) (&) i
Status N %4 &) N <

(Sop) (Reverse) (Sop) (Reerse) (Stop) (Forward) (Sop) (Forward)

Note: When Pn530.0 is set to 3, infinite time operation is disabled.

a Digital Operator

(Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 — Reserve movement Pn531) X
Pn530.0 =4
Number of movements Pn536
Number of movements Pn536
4 N
| | Movement
. Pn531
 Movement ! speed
Speed | distance | Pn533
i At zero B ! !
Diagram spesd ; / i
Press the: o .
= Ke)\liv:'t' ti | ' : Pnost Pn533
aiting time Waiting time Movement
Pn535  Accel/Decel time PngSS distance Movement speed
Pn534
Motor Run D) @
Nl s
Status <, ) 2
(Forward) (Reverse) (Stop)

Note: When Pn536 (number of times of program JOG movement) is set to 0, infinite time operation is enabled. To stop infinite time oper-

ation, press the JOG/SVON Key of digital operator to turn the servo OFF.

13-23



13 Digital Operator

13.4.6 Program JOG Operation (Fn004)

3)

13-24

Pn530.0 =5

(Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 — Forward move-
ment Pn531) X Number of movements Pn536

Number of movements Pn536

Accel/Decel time
Waiting time ~ PnS34  aiting time

| Pn531

Speed Pn535 Pn535 f Movement: hljlrg)?/g?nent speed
X Press the ‘< > i | —p idistance |
Diagram [V] Key. | o Co A |
1
At zero ' : ' ' y T i .
speed ! ! 1 ' !
Pn531 Movement
Movement speed
distance Pn533
Motor Run @ M )
Status £ 4 =7

(Reverse) (Sop) (Forward)

Note: When Pn536 (number of times of program JOG movement) is set to 0, infinite time operation is enabled. To stop

infinite

time operation, press the JOG/SVON Key of digital operator to turn the servo OFF.

Related Parameters

The following parameters set the program JOG operation pattern. Do not change the settings while the pro-
gram JOG operation is being executed.

Program JOG Operation Related Switch [Speed] [Position]| [Torque] Classification
Pn530 | Setting Range Setting Unit Factory Setting When Enabled
0000 to 0005 - 0000 Immediately Setup
Program JOG Movement Distance [Speed | [Position]| [Torque] Classification
Pn531 Setting Range Setting Unit Factory Setting When Enabled
1to 1073741824 1 pulse 32768 Immediately Setup
Program JOG Movement Speed [Speed | [Position]| [Torque] Classification
Pn533 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 min! 500 Immediately Setup
Program JOG Acceleration/Deceleration Time [Speed ]| [Position]| [Torque] Classification
Pn534 Setting Range Setting Unit Factory Setting When Enabled
2 to 10000 1 ms 100 Immediately Setup
Program JOG Waiting Time [Speed]| [Position]| [Torque] Classification
Pn535 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 ms 100 Immediately Setup
Number of Times of Program JOG Movement [Speed]| [Position] [Torque] Classification
Pn536 Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 1 time 1 Immediately Setup
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(4) Operating Procedure

Use the following procedure to perform the program JOG operation after setting a program JOG operation

pattern.
Step Display after Operation Keys Operation
1:BB —FUNCTION-— MODEIET Press the Key to view the main menu for the util-
1 Fn003:2-Search L ity function mode.
FnOO4 :Program JOG
FROO5:Prm Init A \V/ Use the or Key to move through the list
FnOO6:AlmHist Clr and select Fn004.
1:BB —PRG JOG—
Pn531=00032768 .
2 PhE533200500 DATA Press the Key. The display changes to the Fn004
Pn534=00100 execution display.
Pn536=00001
Confirm that the parameters have been set.
1:BB —PRG JOG— .
Pn531=00032768 PresstheKeytov1ean530.
3 3= . .
E " 2 2 i g g ? 8 g A \4 Press the Key to view the parameters in the fol-
n = .
Ph536=00010 lowing order: Pn530 — Pn531 — Pn533 — Pn534 —
Pn535 — Pn536.
1:RUN —-PRG JOG-—
Pn531=00032768 PresstheKey.
4 Pn533=00500 The status display changes from “BB” to “RUN”, and
Pn534=00100 the motor power turns ON.
Pn536=00010
Press the (forward movement start) or
(reverse movement start) Key according to the first
1:RUN —PRG JOG— movement direction of the preset operation pattern.
5 Pn531=00032768 The motor starts moving after the preset waiting time
Phn533=00500 A \"4 in Pns35.
Pn534=00100
Pn536=00010 Note: Pressing the Key again changes the status
to “BB” (baseblocked status) and stops move-
ment even during operation.
When the set program JOG operation movement is
1:RUN —PRG JOG— completed, “END” is displayed for one second, and
6 Pn531=00032768 VODEET then “RUN” is displayed.
Pn533=00500 Trerees
P : 534=00100 < Press the Key. The motor becomes baseblocked
Pn536=00010 status. The display returns to the main menu of the util-
ity function mode.
7 | After program JOG operation, turn OFF the power and then turn ON again.

Note: When you check the settings of the parameters at step 3, you can also change the settings.

a Digital Operator
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13.4.7 Initializing Parameter Settings (Fn005)

13.4.7 Initializing Parameter Settings (Fn005)

This function is used when returning to the factory settings after changing parameter settings.

@

IMPORTANT

» Be sure to initialize the parameter settings while the motor power is OFF.
« After initialization, turn OFF the power supply and then turn ON again to validate the settings.

Note: Any value adjusted with Fn00C, Fn00D, FnOOE, and FnOOF cannot be initialized by Fn005.

(1) Preparation

The following conditions must be met to initialize the parameter values.

*» The write prohibited setting (Fn010) must not be set to write-protect parameters.

* The servo must be OFF.
(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:BB —FUNCTION— MODEIET Press the Key to view the main menu for the util-
Fn0O04:Program JOG L ity function mode.
1 FnOO5:Prm Init
FnOOB:AlmHist Clr A \Y4 UsetheorKeytomovethroughthelist
FnOO8:Mturn Clr and select Fn005.
1:BB
Parameter Init .
2 Start : [DATA] DATA Press the Key. The display changes to the Fn005
Return: [SET] execution display.
Press the Key to initialize parameters.
During initialization, “Parameter Init” is flashing in the
1:BB display.
Parameter Inict oo After the initialization is completed, “Parameter Init”
3 Start : [DATA] DATA @ stops flashing and the status display changes as fol-
Return: [SET] lows: “BB” to “DONE” to “BB.”

Note: Press the Key not to initialize parameters.
The display returns to the main menu of the util-
ity function mode.

4 | Turn OFF the power and then turn it ON again to validate the new setting.
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13.4.8 Clearing Alarm History (Fn006)

This function deletes all of the alarm history recorded in the SERVOPACK.

Note: The alarm history is not deleted when the alarm reset is executed or the main circuit power supply of the SERVO-
PACK is turned OFF.

Preparation
The follow conditions must be met to clear the alarm history.
* The write prohibited setting (Fn010) must not be set to write-protect parameters.

Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:BB —FUNCTION-— MODEISET Press the “ Key to view the main menu for the util-
1 Fn0O05:Prm Init L ity function mode.
FnOOB6:AlmHist Clr
Fn0O8:Mturn Clr A \V/ UsetheorKeytomovethroughthelist
FRnOO9:Ref Ad] and select Fn006.
1:BB
Alarm History .
2 Data Cloar DATA Press the Key. The display changes to the Fn006
Start : [DATA] execution display.
Return: [SET]

Press the Key to clear the alarm history.
While clearing the data, “DONE” is displayed in the

1:BB
Alarm History status display. After the data has been successfully
MODEISET i A
3 Data Clear o || ey cleared, “BB” is displayed.
Start : [DATAI] [MODESE] i
Return: [SET] Note: Press the Key not to clear tl}e alarm his-
tory. The display returns to the main menu of the
utility function mode.

a Digital Operator
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13.4.9 Automatic Tuning of Analog Speed Reference Offset (FN009)

13.4.9 Automatic Tuning of Analog Speed Reference Offset (Fn009)

This function measures the amount of offsets and adjusts the reference voltage automatically.
The amount of offsets measured is saved in the SERVOPACK.

O

IMPORTANT

Always turn OFF the servo before you automatically adjust the reference offset.

Note 1. You cannot use this function if you implement a position loop in the host controller. Use the manual servo tuning

of speed reference offset (Fn00A) for the adjustment.
2. The offset value will not be initialized when parameter settings are initialized by using Fn005.

(1) Preparation

The following conditions must be met to adjust the offsets of speed or torque analog reference automatically.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.
* The servo must be OFF.

(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:BB -PRM/MON -

1 uno Ogi 00000 B Turn OFF the servo and input a reference voltage of 0
Un002= 00000 V from the host controller or from an external circuit.
Un008= 0000000000
Un00OD= 0000000000
1:BB ~FUNCTION- R
Fnoo8:Mturn Clr M@ Press the Key to view the main menu of the util-

2 En009 Ref Ad J ity function mode. Use the or Key to
Fn00A:Vel Adj A v move through the list and select Fn009.
FnOOB:Trq Adj
1:BB

Ref Adjust Press the [ ] Key. The display ch he Fn009

3 DATA ress the | ey. The display changes to the Fn

Start [DATA] execution display.

Return: [SET]
Press the Key to execute the automatic adjust-
ment of analog voltage reference (speed) offset.

1:BB _ DATA “DONE” will flash for approximately 1 second after
4 Ref Adjust or the write is completed normally, and then the “BB” dis-

play will return.

Start [DATA] MODEISET

Return: [SET] L Press the Key not to execute the automatic
adjustment. The display returns to the main menu of
the utility function mode.
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13.4.10 Manual Servo-tuning of Speed Reference Offset (FNO0A)

This function allows you to directly input the reference offset. Use this function in the following cases.

* To deliberately set the offset amount to some value.
* To check the offset amount calculated in the automatic adjustment mode.

<Supplementary Note>

The offset value will not be initialized when parameter settings are initialized by using Fn005.

(1) Preparation

The following conditions must be met to adjust the offsets of speed reference manually.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.
* The main circuit power supply must be ON.

« All alarms must be cleared.

* The hard wire base block (HWBB) must be disabled.

(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1 B B Input a reference voltage of 0 V from the host control-
ler or from an external circuit.
1:BB -FUNCTION -
FnO0O9:Ref Ad]j @ESET Press the Key to view the main menu of the util-
2 % ¥ el 231: ity function mode. Use the or Key to
F : 00C : Mroqn Ze rJ o Adj A A\ move through the list and select Fn00A.
1:BB
Veloci Adj .
3 ; AODC ‘; tvy= g i)uo sOt 0 DATA Press the Key. The display changes to the Fn00A
Vief = 00000 execution display.
1:RUN
4 Velocit v Adjust _ Turn ON the /FWD or /REV signal. The servo will turn
ZADJV= 00000 ON.
Vref = 00000
1:RUN .
Velocity Adjust A Press the or Key to adjust the reference
5 ZADJV=+00012 or speed offset value.
Vrief = 00000 Note: Adjust the value until the speed of the spindle
\" motor goes to zero.
1:RUN .
Velocity Adjust Press the ﬂ Key to write the speed reference offset
6 ZADJV=+00015 DATA value into the SERVOPACK.
Vrief = 00000 When the writing is completed, the status display
shows “DONE” for one second.
1:RUN ~FUNCTION- S—
Fno09:Ref Ad] PreSSFheKey' ' 3
7 FnOOA:Vel Adj Y @OCE’SET The dlsplay returns to the main menu of the utility
function mode. The status display then returns to show

FnOOB:Trq Adj
FnOOC:MonZero Adj

“RUN” again.

- Digital Operator
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13.4.11 Offset Adjustment of Analog Monitor Output (FnOOC)

13.4.11 Offset Adjustment of Analog Monitor Output (FNOOC)

(2)

13-30

This function is used to manually adjust the offsets for the analog monitor outputs (torque reference monitor
and motor speed monitor). The offsets are adjusted at the factory. You normally do not need to use this func-

tion.

<Supplementary

Note>

* The offset value will not be initialized when parameter settings are initialized by using Fn005.

» If you adjust the offsets, connect the measuring instrument that you will actually use with the analog moni-
tor output adjusted to zero. The following are setting examples for a zero output.

- Turn OFF the servo and set the monitor signal to a torque reference.
- Set the monitor signal to position error when using speed control.

Preparation

The following condition must be met to adjust the offsets of the analog monitor output.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.

Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:BB —FUNCTION-— MODEISET Press the Key to view the main menu for the util-
1 FnO0OB:Tra Adj L ity function mode.
FnOOC:MonZero Ad]j
FnOOD:MonGain Ad]j A \V4 UsetheorKeytomovethroughthelist
FROOE:Cur AutoAd]j and select Fn00C.
1:BB —Zero ADJ-—
CH1=-00002 .

2 CH2= 00001 DATA Press tbe Key. The display changes to the Fn00C

Un0O2= 00000 execution display.
Un000O= 00000
:::HE:?_OOBT)Z”’ ADJ- Press the or Key to adjust the offset of

3 CH2= 00001 A \Y4 Cth (torque reference monitor). .

Un0O2= 00000 Adqut the offset so that the measurement instrument
Un0OO= 00000 reading is as close to 0 V as possible.
:: H? i_ o o:)f) Z re ADJ= After the offset adjustment of CH1 has completed,

4 _ SCROLL adjust the offset of CH2 (motor speed monitor).
CH2= 00001 A
Un002= 00000 Press the Key. The cursor moves to CH2 side.
Un00OO= 00000

Adjust the offset of CH2 in the same way as for CH1.
1:BB —Zero ADJ-—
CH1=—00005 Press the or Key to adjust the offset of

5 CH2= 00006 A \"4 CH2.

Un002 - 00000 Adjust the offset so that the measurement instrument
Un00O= 00000 reading is as close to 0 V as possible.

After having completed the offset adjustment both for
1:BB —Zero ADJ—
CH1=—00005 CH1 and CH2, press the Key.

6 CH2= 00006 DATA The adjustment results are saved in the SERVOPACK,
Un002= 00000 and the status display shows “DONE” for one second.
Un000O= 00000 The status display then returns to show “BB” again.
1:BB —FUNCTION—

FnOOB:Traq Adj VOoEET PresstheEE Key.

7 FnOOC:MonZero Adj () The display returns to the main menu of the utility
FnOOD:MonGain Adj function mode.

FNOOE:Cur AutoAd]j




13.4 Utility Functions (FnOOO)

13.4.12 Gain Adjustment of Analog Monitor Output (FnOOD)

This function is used to manually adjust the gains for the analog monitor outputs (torque reference monitor
output and motor speed monitor output). The gain values are factory-set before shipping. Therefore, the user
need not usually use this function.
The setting range of the gain adjustment width for analog monitor output is
-128 to +127 (% 0.4%).
The setting of gain adjustment width is made on the base of 100%. For example, the setting “-125 makes
100% - (125 % 0.4%) = 50%, which means that the monitor output voltage is 1/2. The setting “125” makes
100% + (125 % 0.4%) = 150%, which means that the monitor output voltage is 1.5 times.

Note: The adjustment value will not be initialized when parameter settings are initialized using Fn005.

Preparation

The following condition must be met to adjust the gain of the analog monitor output.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.

Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:BB —FUNCTION— MODEISET Press the Key to view the main menu for the util-
1 Fn0OC:MonZero Adj L ity function mode.
FnOOD:MonGain Ad]j
FROOE:Cur AutoAd j A \V/ UsetheorKeytomovethroughthelist
FNOOF:Cur ManuAd]j and select FnOOD.
1:BB —Gain ADJ—
CH1=—-00001 .

2 CH2=—-00001 DATA Press the Key. The display changes to the Fn00D

Un0OO2= 00000 execution display.

Un00OO= 00000

1:BB —Gain ADJ-—

CH1= 00125 . S

3 CH2=-00001 A \V4 Press the or Key to adjust the.gam adjust-
Un002= 00000 ment width of CH1 (torque reference monitor).
Un00O= 00000
1:BB —Gain ADJ— After the gain adjustment of CH1 has completed,
CH1= 00125 SOROLL adjust the gain adjustment width of CH2 (motor speed

4 CH2=—00001 A monitor).

Un002= 00000
Un0OO= 00000 Press the Key. The cursor moves to CH2 side.
;l;?? 00:(23; tn ADJ= Adjust the gain of CH2 in the same way as for CHI.

S CH2=-00125 A \'4 Press the or Key to adjust the gain adjust-
Un002= 00000 ment width of CH2 (motor speed monitor).

Un00O= 00000
After having completed the adjustment both for CH1
1:BB —Gain ADJ-
CH1= 00125 and CH2, press the Key.

6 CH2=-00125 DATA The adjustment results are saved in the SERVOPACK,
Un002= 00000 and the status display shows “DONE” for one second.
Un000= 00000 The status display then returns to show “BB” again.
1:BB —FUNCTION—

FnOOC:MonZero Ad]j = PresstheKey.

7 FnOOD:MonGain Adj (o) The display returns to the main menu of the utility
FNOOE:Cur AutoAd] function mode.

FNOOF:Cur ManuAd]

a Digital Operator
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13.4.13 Automatic Offset-Signal Adjustment of the Motor Current Detection Signal (FNOOE)

13.4.13 Automatic Offset-Signal Adjustment of the Motor Current Detection Signal
(FnOOE)

Perform this adjustment only if highly accurate adjustment is required for reducing torque ripple caused by
current offset. The user need not usually use this function.

» Be sure to perform this function while the servo is OFF.
o » Execute the automatic offset adjustment if the torque ripple is too big when compared with those of
other SERVOPACKS.
IMPORTANT

Note: Fn005 cannot initialize any value adjusted with FnOOE.

(1) Preparation

The following conditions must be met to automatically adjust the offset of the motor current detection signal.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hard wire base block (HWBB) must be disabled.

* The servo must be OFF.

(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:BB —FUNCTION— MODE/SET Press the Key to view the main menu for the util-
1 FnOOD:MonGain Adj @ ityfunctionmode.
FNnOOE:Cur AutoAd]j
FROOF:Cur ManuAd]j A \V4 UsetheorKeytomovethroughthelist
FnO10:Prm Protect and select FnOOE.
1:BB
Auto Offset—ADJ .
2 of Motor Curront DATA Press the ﬂ Key. The display changes to the FnOOE
Start : [DATA] execution display.

Return: [SET]

Press the Key to start the automatic offset-signal
adjustment of motor current detection.

1:BB When the adjustment is completed, the status display
3 Auto Offset—ADJ MoDESET] | shows “DONE” for one second. The status display
of Motor Current ) then returns to show “BB” again.
Start . [DATA]
Return: [SETI] Note: Press the Key to cancel the automatic

adjustment. The display returns to the main
menu of the utility function mode.
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13.4.14 Manual Offset-Signal Adjustment of the Motor Current Detection Signal
(FnOOF)

Use this function only if the torque ripple is still high after the automatic offset-signal adjustment of the motor
current detection signal (FnOOE).

D

IMPORTANT

* Run the spindle motor at a speed of approximately 100 min™".

» Adjust the offset while monitoring the torque reference with the analog monitor until the ripple of
torque reference monitor's waveform is minimized.

» Adjust the phase-U and phase-V offset amounts alternately several times until these offsets are well

balanced.

If this function is executed carelessly, it may worsen the characteristics.
Observe the following precautions when performing manual servo tuning.

Note: Fn005 cannot initialize any value adjusted with FnOOF.

(1) Preparation

The following condition must be met to manually adjust the offset of the motor current detection signal.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.
* The main circuit power supply must be ON.
+ All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:BB —FUNCTION— MODEISET Press the Key to view the main menu for the util-
1 FnOOF:Cur ManuAdj () ity function mode.
FnO10:Prm Protect
FnO11:Motor Info A \V4 UsetheorKeytomovethroughthelist
FnO0l12:Soft Ver and select FnOOF.
1:BB
Manual Offset—ADJ
2 of Motor Current DATA Press.theKey. . .
ZADJIU= 00009 The display changes to the FnOOF execution display.
ZADJIV= 00006
1:RUN
Manual Offset—ADJ Input the /FWD or /REV signal from the host control-
3 of Motor Current - ler.
ZADJI1U= 00009 ’
ZADJIV= 00006
Adjust the phase-U offset.
1.RUN Press the or Key to adjust the offset
Manual Offset—ADJ amount.
4 of Motor Current A \'4 Adjust the offset amount by 10 in the direction that the
ZADJIU= 00018 torque ripple is reduced.
ZADJIV= 00006 Adjustment range: -512 to +511
(ZADIJIU: Offset value of phase-U current)
ToRUN Adjust the phase-V offset.
Manual Offset—ADJ SOROLL
5 of Motor Current A Press the Key. The cursor moves to the phase-V
ZADJIU= 00019 side.
ZADJIV= 00006
1.RUN Press the or Key to adjust the offset
Manual Offset—ADJ amount.
6 of Motor Current A A\ Adjust the offset amount by 10 in the direction that the

ZADJIU= 00019
ZADJIV= 00016

torque ripple is reduced.
(ZADIIV: Offset value of phase-V current)

a Digital Operator
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13.4.14 Manual Offset-Signal Adjustment of the Motor Current Detection Signal (FnOOF)

(cont'd)
Step Display after Operation Keys Operation
1:RUN Press the Key to save the result of adjustment in
Manual Offset—ADJ the SERVOPACK.
7 of Motor Current DATA When the saving is completed, the status display shows

ZADJIU= 00019

“DONE” for one second. The status display then
ZADJIV= 00016

returns to show “RUN” again.

1:RUN —FUNCTION—
8 FNnOOF:Cur ManuAd]j NODEIET Press.theKey. . N
FnO10:Prm Protect (o] The display returns to the main menu of the utility

FnO11:Motor Info
FnO12:Soft Ver

function mode.

Note: Repeat the operations of steps 4 to 6 (phase-U and-V alternately) until adjusting the offset amounts both for phase-U
and -V in both directions cannot reduce the torque ripple any more.
Then, perform the same operation by adjusting by smaller amount.



13.4 Utility Functions (FnOOO)

13.4.15 Write Prohibited Setting (Fn010)

This function prevents changing parameters by mistake and sets restrictions on the execution of the utility

function.

Parameter changes and execution of the utility function become restricted in the following manner when the
write prohibited setting is set.

* Parameters: Cannot be changed. If you attempt to change it, “NO-OP” will flash on the display and the

screen will return to the main menu.

« Utility Function: Some functions cannot be executed. (Refer to the following
table.) If you attempt to execute these utility functions, “NO-OP” will flash on the display

and the screen will return to the main menu.

Parameter

Write Prohibited

No. AU Ty Setting
Fn000 Alarm history display Executable
Fn002 JOG operation Cannot be executed
Fn003 Origin search Cannot be executed
Fn004 Program JOG operation Cannot be executed
Fn005 Initializing parameter settings Cannot be executed
Fn006 Clearing alarm history Cannot be executed
Fn009 Automatic tuning of analog speed reference offset Cannot be executed
FnOOA Manual servo turning of speed reference offset Cannot be executed
Fn0OOC Offset adjustment of analog monitor output Cannot be executed
Fn0OOD Gain adjustment of analog monitor output Cannot be executed
FnOOE Automatic offset-signal adjustment of the motor current detection signal Cannot be executed
FnOOF Manual offset-signal adjustment of the motor current detection signal Cannot be executed
Fn010 Write prohibited setting -

Fn012 Software version display Executable
FnO1E Display of SERVOPACK and motor ID Executable
Fn204 Anti-resonance control adjustment function Cannot be executed

(1) Preparation

There are no tasks that must be performed before the execution.

- Digital Operator
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13.4.15 Write Prohibited Setting (Fn010)

(2) Operating Procedure

A setting example for prohibiting and permitting changes is given below.

The following set values are used:
+ P.0000: Changes permitted (prohibit canceled) (default)
* P.0001: Changed prohibited (Changes are prohibited from the next time the power supply is restarted.)

Step Display after Operation Keys Operation
::: BOBO Foe - F'\;J Ne TAl (?, N- MODEISET Press the Key to view the main menu for the util-
n : ur anu ] . .
1 FnO010:Prm Protect R ltyfuncnoande'
Fn0O11:Motor Info A \V4 UsetheorKeytomovethroughthelist
Fn0f2:Soft Ver and select Fn010.
1:BB
Parameter
2 Write Protect DATA Press the Key. The display changes to the Fn010
execution display.
P. 0000
1:BB
Parameter Pres.s the or Key to select one of the fol-
3 Write Protect A \Y4 lowing settings.
P.0000: Write permitted [Factory setting]
P. 0001 P.0001: Write prohibited
1:BB Press the Key. The setting value is written into
Parameter the SERVOPACK, and the status display changes as
4 Write Protect DATA follows: “DONE” to “BB.”
P 0001 Note: Saved settings will be enabled after the SERVO-
- = PACK is restarted.
5 | Turn OFF the power and then turn it ON again to validate the new setting.

Note: To make the setting available, change the setting to P.0000 as shown in step 3.
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13.4.16 Software Version Display (Fn012)
This function displays the software version of the SERVOPACK.

(1) Preparation

There are no tasks that must be performed before the execution.

(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:BB —FUNCTION-— MODEISET Press the “ Key to view the main menu for the util-
FnO11:Motor Info L ity function mode.
1 Fn012:Soft Ver
FnO13 : MturnLmSet A \V4 UsetheorKeytomovethroughthelist
Fn014:0pt Init and select Fn012.
Press the Key. The display changes to the Fn012
1:BB —Soft Ver— . :
DRIVER execution display.
2 Ver.=0001 DATA The software versions of the SERVOPACK will
ENCODER appear.
Ver.=0000 Note: The software version of the encoder is always
displayed as 0000.
1:BB —FUNCTION—
FnO11:Motor Info [MODERET | . .
MODEISET
3 Fho12 Soft Ver Press the 4 Key. The? display returns to the main
o menu of the utility function mode.

FnO13:MturnLmSet
FnO14 :0pt Init

a Digital Operator
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13.4.17 Display of SERVOPACK and Motor ID (FnO1E)

13.4.17 Display of SERVOPACK and Motor ID (FNO1E)

This function displays information that was written to the SERVOPACK for the SERVOPACK ID, motor ID,
and encoder ID. The following items can be displayed.

ID

Items to be Displayed

SERVOPACK ID

SERVOPACK model
SERVOPACK serial number

.

SERVOPACK input voltage (V)

.

Maximum applicable motor rate

SERVOPACK manufacturing date

Maximum applicable motor capacity (W)

d current (Arms)

* Motor model

» Motor input voltage (V)
Motor ID * Motor capacity (W)

* Motor rated current (Arms)
Encoder ID * Encoder model

Encoder type/resolution

(1) Preparation

There are no tasks that must be performed before the execution.

(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
1:RUN _FUNCTION- MODEISET Press the Key to view the main menu for the util-
1 Fno1B:Viblvl Init L ity function mode.
En0O1E:SvMotOp ID
Fn0O1F:FBOpMot ID A \Y4 Use the or Key to move through the list
Fn020:5-0Orig Set and select FnO1E.
Serial number
SERVOPACK model _I
5 svwoioslo Press the Key.
: -SvMo — . . .
Driver j DATA The display changes to the FnO1E execution display.
2 CACR-JUOBS5ADA The SERVOPACK ID information is displayed.
D00241234590001
11, 04 200V,15000W < > Use the or Key to scroll left and right and
I . . .
Manufacturing date | Clapacity to view other information.
Input voltage
Motor model
1:88 “SvMotop [1D- Press the [ o | Key.
Motor DATA
3 UAKAJ-15CZC100<— The motor ID information is displayed. Use the
200v,15000wW < > or Key to scroll left and right and to view other
Calpacity information.
Input voltage
Encoder model—|
., i T [Pressme ) ke
4 UTMSI-10AAGAZA The encoder ID information is displayed.
12bit-INC < > Use.the or .Key to scroll left and right and
| to view other information.
Encoder type
Encoder resolution
1:RUN ~FUNCTION- Moreear
Fno1B:Viblvl Init VODEET PresstheKey.
5 FnO01E:SvMotOp ID (o) The display returns to the main menu of the utility
FnO1F:FBOpMot ID function mode
Fn020:S-0Orig Set :
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13.4.18 Turnup Function (Fn024)

You can use the tuneup function to compensate the phase-C width and adjust the origin position for orientation
control with a load shaft encoder.

For orientation control with a magnetic sensor, the magnetic sensor settings are automatically adjusted.

Always execute the tuneup function before you use orientation control.
If you do not execute the tuneup function, orientation control may malfunction.

D

IMPORTANT

Set the gear ratio accurately. If a gear ratio is not correct, the tuneup will not end normally.

(1)

Preparation

The following condition must be met to perform turnup.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.

* The main circuit power supply must be ON.

+ All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

+ /ORT signal is OFF.

+ Either orientation with a load shaft encoder or orientation with a magnetic sensor must be set.
* The motor must be stopped.

(2) Related Parameters

Load Shaft Positioning Origin (Using an Encoder) [ Speed | [Position] [ Torque | e
Classification
Pn80A Setting Range Setting Unit | Factory Setting | When Enabled
0to 1073741824 1 pulse 0 Immediately Setup
Load Shaft Positioning Origin (Using a Magnetic Sensor) | Speed | |Positi Torque e
g Origin (Using a Mag ) [Speed ] [Position| [Torque] | . oo .
Pn80C Setting Range Setting Unit | Factory Setting | When Enabled
-200 to 200 0.01 deg 0 Immediately Setup
(3) Operating Procedure
Use the following procedure.
Step Display after Operation Keys Operation
1:BB ~FUNCTION- VODEIET Press the Key to view the main menu for the util-
Fn020:S-0Orig Set L ity function mode.
1 Fn024:0RT TunUp
Fn025:LM Tuning A \V/ UsetheorKeytomovethroughthelist
Fn030:Soft Reset and select Fn024.
1:BB ~ORT TUN-
Pn80A=0000000000
2 Un00D=00000 DATA PresstheKey.
UnOOF=00000 The display changes to the Fn024 execution display.
Un005- pmm™ ="
1:RUN ~-TUNRDY -
Pn80A=0000000000
3 Un000=00000 - Turn ON the ORT signal. The servo will turn ON.
UnOOF=00000
Un005- pmm" ' ™™
1:RUN ~-TUNRDY - ]
Pn80A=0000000000 = PresstheandKeysatthesametimeto
4 Un000=00000 ALARM || e < || start turnup.
UnOOF=00000 S | Turnup starts.
Un005 - gm0 ™

- Digital Operator
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13.4.19 Load Ratio Meter Output Gain Adjustment (Fn025)

(cont'd)

Step Display after Operation

Keys

Operation

1:RUN ~TUNRUN -
Pn80A=0000000000
5 Un000=00060
UnOOF=00060

Un005- g 8 ™

During turnup, the display changes from “TUNRDY”
to “TUNRUN”.

To hold the operation, press the Key.

1:RUN -Complete-
Pn80A=0000000000
6 Un000=00000
UnOOF=00000

Un005- pmm™m=="

When the turnup is completed, the display “- Complete
-” blinks.

Go to step 7 to adjust the offset.

Go to step 8 to skip adjusting the offset.

1:RUN -Complete- UsetheorKeytoselectPnSOAorPnSOC
Pn80A=0000000000 DATA ..

7 Un000=00000 and press the Key to enable parameter editing.
Un00F=00000 A \"4 Press the Key again to select the parameter num-
Un005- i i 8 ™ ber.
1:BB ~FUNCTION-

Fn020:S-0rig Set oo After turning OFF the /ORT signal, press the Key.

8 Fn024:0RT TunUp =2 The display returns to the main menu of the utility

Fn025:LM Tuning
Fn030:Soft Reset

function mode.

Note 1. If the tuneup operation does not end, check the gear ratio setting and check to see if the feedback speed is stable.
2. The tuneup operation is not necessary for orientation with a motor encoder. Set Pn81C.3 to 1 to complete the

tuneup operation.

3. The motor will operate if you change the setting of Pn80A or Pn80C in step 7. Secure system safety.

13.4.19 Load Ratio Meter Output Gain Adjustment (Fn025)

This function is used to adjust the gain of the load ratio meter output.

The gain is adjusted at the factory. You normally do not need to use this function.

The setting range of the gain adjustment width for the load ratio meter output is -128 to +127 (x 0.4%).

The middle value of the gain adjustment width setting is 100%. For example, if you set -125, 100% - (125 X
0.4%) is 50%, so the load ratio meter output voltage is reduced to 1/2. If you set 125, 100% + (125 x 0.4%) is
150%, so the load ratio meter output voltage is increased by a factor of 1.5.

(1) Preparation

The following conditions must be met to adjust the load ratio meter output gain.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.

* All alarms must be cleared.
¢ The servo must be OFF.

(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation

1:BB _FUNCTION- MODE/SET Press the Key to view the main menu for the util-
Fn024:0RT TunUp L ity function mode.

1 Fn025:LM Tuning
Fn030:Soft Reset A \Y4 UsetheorKeytomovethroughthelist
Fn080:Pole Detect

and select Fn025.

1:BB -LM Tuning-

2 Setting Press the Key.
Tuning Mode= 0 DATA X . .
Type - H The display changes to the Fn025 execution display.
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(cont'd)
Step Display after Operation Keys Operation
1:BB ~LM Tuning- Press the or Key to select one of the fol-
Setting lowing settings for tuning mode.
3 Tuni Mode= 0 A \4 g g g
T ; S ;n g neder H Tuning Mode = 0: 100% of 10-sec rated output
Tuning Mode = 1: 100% of continuous rated output
1:BB -LM Tuning-
Setting SCROLL SeRaC .
4 Tuning Mode= 0 A Press the Key to move the cursor to the type side.
Type = H
1:BB -LM Tuning- Press the or Key to select one of the fol-
Setting . T ,
5 Tuning Mode= 0 A \Y4 lowing se.ttlngs for tumng_ type.
Type = H Type = Hi: High-speed winding
Type = Low: Low-speed winding
1:BB -LM Tuning-
6 Setting DATA Press the Key. The display changes to the Fn025
Tuning Mode= 0 " execution displa
Type = H play.
1:BB -LM Tuning- < >
7 Png4D= 001.00 Pressthe,Eor,Keytosettheload
ratio meter gain adjustment value (Pn84D).
Al|l|lVY
T BB M Tuning_ Press the Key to write the value into the SERVO-
Pn84D= 001.00 PACK.

8 DATA When the writing is completed, the status display
shows “DONE” for two seconds. The status display
then returns to show “BB” again.

1:BB ~FUNCTION-
Fn024:0RT TunUp VODEIET Press the [€5] Key.
9 Fn025:LM Tuning =) The display returns to the main menu of the utility

Fn030:Soft Reset
Fn080:Pole Detect

function mode.

a Digital Operator
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13.4.20 Anti-Resonance Control Adjustment Function (Fn204)

13.4.20 Anti-Resonance Control Adjustment Function (Fn204)

This function increases the effectiveness of the vibration suppression after adjusting servo gains.

Note: Anti-resonance control adjustment function can be executed from the SigmaWin+ or from a Digital Operator. This
section provides the adjustment procedure for a Digital Operator. Refer to /2.3 Anti-Resonance Control Adjustment
Function for details on anti-resonance control adjustment function and the procedure to execute anti-resonance con-
trol adjustment with the Digital Operator.

/\ WARNING

» When this function is executed, the related parameters will be set automatically. This may cause the
response characteristics to vary greatly before and after execution of this function. To ensure safety, make
sure that an emergency stop can be applied at any time.

Failure to observe this warning may result in injury or damage to the product.

» Before you execute anti-resonance adjustment function, make sure that the moment of inertia ratio
(Pn103) is set correctly.

If the setting of the moment of inertia is not correct, normal control may not be possible and vibration may occur.

* This function detects vibration between 100 and 1,000 Hz. Vibration will not be detected for fre-
o quencies outside of this range, and instead, “F----" will be displayed. If that occurs, set a notch filter
manually.
IMPORTANT « Vibration can be reduced more effectively by increasing the anti-resonance damping gain (Pn163).

The amplitude of vibration may become larger if the damping gain is excessively high. Increase the
damping gain from about 0% to 200% in 10% increments while checking the effect of vibration
reduction. If the effect of vibration reduction is still insufficient at a gain of 200%, cancel the setting,
and lower the servo gain.

(1) Preparation

The following conditions must be met to perform the anti-resonance control adjustment function.
The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of the following
conditions are not met.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

(2) Operating Procedure
With this function, an operation reference is sent, and the function is executed while vibration is occurring.
* Using Anti-Resonance Control for the first time
» With undetermined vibration frequency

* With determined vibration frequency
* For fine-tuning after adjusting the Anti-Resonance Control
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13.4 Utility Functions (FnOOO)

B Using Anti-Resonance Control for the First Time

+ With Undetermined Vibration Frequency

Step Display after Operation Keys Operation
1:RUN —_FUNCTION— MODEISET Press the Key to view the main menu for the util-
Fn203:0nePrmTun (=) ity function mode.
1 Fhn204:A-Vib Sup
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v select Fn204
— Status Display
1:RUN — Vib Sup— . I .
2 I ‘e DATA Press the Key to display the initial setting screen
Tuning Mode = 0 for tuning mode.
1:RUN — Vib Sup—
3 Tuning Mode = O A \Y/ ‘l?(;efs the or Key and set the tuning mode
1:RUN — Vib Sup— Press the m Key while “Tuning Mode = 0” is dis-
4 freq = ———— Hz DATA playeq. The screen shown on the lef'F will appear. The
damp = 0000 detection of vibration frequencies will start and “freq”
will flash. Return to step 3 if vibration is not detected.
The vibration frequency will be displayed in “freq” if
vibration is detected.
L'}
Error
1:RUN — Vib Sup— iﬂ
5 freq = 0400 Hz - “ _,_| | |
damp = 0000 H Torque-reference-|
u ] T
\ | Positioning completed |
| | S|g|nal
Example of measured waveform
1:RUN — Vib Sup—
6 freq = 0400 Hz DATA Press the Key. The cursor will move to “damp,”
damp = 0000 and the flashing of “freq” will stop.
Select the digit with the or Key, and press
the or Key to set the damping gain.
i
|
Error
f
|
TARUN G = Vib Sup— < > !'L Torque reference
7 freq = 0400 Hz "'"—]1'!'
damp = 0120 b

|| Positioning completed |
| signal
|

Example of measured waveform
Note: Increase the damping gain from about 0% to
200% in 10% increments while checking the
effect of vibration reduction. If vibration reduc-
tion is still insufficient at a gain of 200%, cancel
the setting, and lower the servo gain.

a Digital Operator

13-43



13 Digital Operator

13.4.20 Anti-Resonance Control Adjustment Function (Fn204)

(cont'd)
Step Display after Operation Keys Operation
T RUN —Vib Sup_ If fine tuning of the frequency is necessary, press the
8 freq = 0400 Hz S(ﬁg"‘ Key. The cursor will move from “damp” to
damp = 0120 EAS “freq.” If fine-tuning is not necessary, skip step 9 and
go to step 10.
1:RUN — Vib Sup—
9 < > Select the digit with the or Key, and press
freqg = 0420 Hz=z
damp = 0120 A \V/ the or Key to fine-tune the frequency.
1:RUN — Vib Sup—
Press the Key to save the settings. “DONE” will
10 freq = 0420 Hz DATA flash for approximately two seconds and “RUN” will
damp = 0120 be displayed.
1:RUN —FUNCTION—
Fn203:0nePrmTun VODEET Press the Key to complete the anti-resonance
11 %1 Cbei bs Sup (opn ] control adjustment function. The display returns to the
n : i up . .1 .
Fn206:Easy FFT main menu of the utility function mode.
» With Determined Vibration Frequency
Step Display after Operation Keys Operation
1.RUN —_FUNCTION— MODEISET Press the Key to view the main menu for the util-
Fn203:0nePrmTun @ ityfunctionmode.
1 Fn204:A-Vib Sup
Fn205:Vib Sup v Use the or Key to move through the list,
Fn206:Easy FFT A select Fn204
1:RUN — Vib Sup—
2 Tuning Mode = 0 DATA If’ress tl}e Key to display the initial setting screen
or tuning mode.
1:RUN —FUNCTION—

3 Tuning Mode = 1 A \Y4 ‘I"iefs the or Key and set the tuning mode
Press the Key while “Tuning Mode = 1 is dis-
played. The screen shown on the left will appear and
“freq” will flash.

-
: i Error~
1:RUN — Vib Sup—

4 freq = 0100 Hz DATA ,'ll

damp = 0000
!f \ Torque reference-|
U ] ] T
»__| Positioning completed |
| | | siglnal
Example of measured waveform
1:RUN — Vib Sup—
5 < > Select the digit with the or Key, and press
freqg = 0100 H=z
damp = 0000 the or Key to adjust the frequency.
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13.4 Utility Functions (FnOOO)

(cont'd)
Step Display after Operation Keys Operation
1:RUN — Vib Sup—
SCROLL = )
6 freq = 0400 Hz A Press the Key. The cursor will move to “damp.”
damp = 0000
Select the digit with the or Key, and press
the or Key to adjust the damping gain.
]
|
Error
i
1:RUN — Vib Sup— J
< > |'| Torque reference
7 freq = 0400 Hz ........'v‘-
damp = 0020 /\ \/ 4
1| Positioning completed |
| | snglnal
Example of measured waveform
Note: Increase the damping gain from about 0% to
200% in 10% increments while checking the
effect of vibration reduction. If vibration reduc-
tion is still insufficient at a gain of 200%, cancel
the setting, and lower the servo gain.
T RUN — Vib Sup_ If fine tuning of the frequency is necessary, press the
8 freq = 0400 Hz SX“" Key. The cursor will move from “damp” to
damp = 0120 “freq.” If fine-tuning is not necessary, skip step 9 and
go to step 10.
1:RUN — Vib Sup—
< > Select the digit with the or Key, and press
9 freq = 0 E O Hz
damp = 0120 A \V4 the or Key to fine-tune the frequency.
1:RUN — Vib Sup—
Press the Key to save the settings. “DONE” will
10 frea = 0400 Haz DATA flash for approximately two seconds and “RUN” will
damp = 0120 be displayed.
1:RUN —FUNCTION—
Fn203:0nePrmTun VODEIET Press the Key to complete the anti-resonance
11 Fn204:A-Vib Sup (e control adjustment function. The display returns to the

Fn205:Vib Sup

Fn206:Easy FFT

main menu of the utility function mode.

a Digital Operator
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13 Digital Operator

13.4.20 Anti-Resonance Control Adjustment Function (Fn204)

13-46

B For Fine-tuning After Adjusting the Anti-Resonance Control

Step Display after Operation Keys Operation
1 -RUN _FUNCTION— MODE/SET Press the Key to view the main menu for the util-
1 Fnzg?’ii"epfms"'u" lad ity function mode.
Fn 4 :A-Vib up
Fn205:Vib Sup A v Use the or Key to move through the list,
Fn206:Easy FFT select Fn204
1:RUN —FUNCTION—
2 Tuning Mode = 1 DATA Press the Key to display the “Tuning Mode = 1”
as shown on the left.
1:RUN — Vib Sup— . ) oo
Press the Key while “Tuning Mode = 1" is dis-
3 freq = 0400 Hz DATA played. The screen shown on the left will appear and
damp = 0120 « ELI—
damp” will flash.
Select the digit with the or Key, and press
1:RUN — Vib Sup— < > the or Key to set the damping gain.
4 Note: Increase the damping gain from about 0% to
freqg = 0400 Hz=z 0/ : o/ : . .
damp = 0150 A IV 200% in 10% increments while checking the
- effect of vibration reduction. If vibration reduc-
tion is still insufficient at a gain of 200%, cancel
the setting, and lower the servo gain.
T RUN —Vib Sup_ If fine tuning of the frequency is necessary, press the
5 freq = 0400 Hsz SC/RQ'-'- Key. The cursor will move from “damp” to
damp = 0150 ZAS “freq.” If fine-tuning is not necessary, skip step 6 and
go to step 7.
1:RUN — Vib Sup—
6 < > Select the digit with the or Key, and press
freq = 0420 H=z
damp = 0150 A \V/ the or Key to fine-tune the frequency.
1:RUN — Vib Sup— . .
Press the Key to save the settings. “DONE” will
7 freaq = 0420 Hz DATA flash for approximately two seconds and “RUN” will
damp = 0150 be displayed.
1:RUN —FUNCTION—
Fn203:0nePrmTun MODEET Press the Key to complete the anti-resonance
8 %: Cbe‘ bs Sup (e control adjustment function. The display returns to the
n : i up

Fn206:Easy FFT

main menu of the utility function mode.
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14 Standards Compliance

14.1 Harmonized Standards
(1) North American Safety Standards (UL)

c P\ us
UL Standards

Products and Models (UL File No.)

Power regeneration converter (CACP-JUOIOO3B),
SERVOPACK (CACR-JUOOOCED) UL508C (E147823)

(2) European Directives

CEO

Products and Models European Directives Harmonized Standards
EN 61000-6-4
EMC Directive EN 55011
Power regeneration converter (CACP-JUCIOO30), | 2004/108/EC EN 61000-6-2
SERVOPACK (CACR-JUOOOOED) EN 61800-3
Low Voltage Directive
2006/95/EC EN 61800-5-1

14-2



14.2 Models That Are Compliant with International Standards

14.2 Models That Are Compliant with International Standards

The models that are compliant with international standards are listed in the following table.

Name

Model

European Standards
(CE Marking)

UL Standards

Power Regeneration
Converter

CACP-JUI5A3A

CACP-JUI9A3A

CACP-JU22A3A

CACP-JU30A3A

CACP-JUI5D3A

CACP-JU19D3A

CACP-JU22D3A

Compliant

Unsupported

CACP-JU15A3B

CACP-JU19A3B

CACP-JU22A3B

CACP-JU30A3B

Compliant

Compliant

CACP-JU37A3B

Scheduled

CACP-JU45A3B

CACP-JU15D3B

CACP-JU19D3B

CACP-JU22D3B

Compliant

Scheduled

SERVOPACK

CACR-JUO028AEA

CACR-JUO36AEA

CACR-JUO65AEA

CACR-JUOB4AEA

CACR-JU102AEA

CACR-JU125AEA

Compliant

Compliant

CACR-JUI96AEA

CACR-JUO14DEA

CACR-JUOI8DEA

CACR-JUO33DEA

CACR-JUO42DEA

CACR-JUO51DEA

Compliant

Scheduled

E Standards Compliance
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14 Standards Compliance

14-4

14.3.1 EMC Installation Conditions

14.3 Precautions for Complying with European Standards

14.3.1 EMC Installation Conditions

This section describes the recommended installation conditions that satisfy EMC guidelines for the X-V-SD

driver.

This section describes the EMC installation conditions satisfied in test conditions prepared by Yaskawa.
The actual EMC level may differ depending on the actual system's configuration, wiring, and other conditions.
However, because this product is built-in, check that the following conditions are still met after being installed

in the user's product.

The harmonized standards are EN61800-3, EN61000-2 and EN61000-6-4.

(1)

Example: With 200-V SERVOPACK with Orientation Control with an External

Encoder
Shield box
1 2 3 @
Power supply: (@ | |surge Noise AC
Three-phase absorber| | filter reactor L1213
200 VAC
4 e
@ Power regeneration
4 5 6 converter
- CACP-JU15A3B
Power supply: | @) A\_|Surge Noise || AC cN5 ®
Single-phase H & H CN7A/B 2T
200 VAC absorber| | filter reactor
24V,0V
ore
1/0 controller ® CN1
+ -
F—
©) CN7A/B
() aQ
= dh CN1 | % Fan
@ ™ CN2 [© ]
I/O controller | @ A oN12 uVv,w ® g Spindle
o tor
® 5 mo
ax CN10 —
SERVOPACK 1T g—
CACR-JUO36AEA01 © Encoder
ol @ (@) —
CN3 5 L— g _
@ ‘ &
= o
Load shaft
i
CN9 Encoder




14.3 Precautions for Complying with European Standards

Symbol Cable Name Specification
D Main circuit cable Shield cable
® Control power cable Shield cable
® 1/O signal cable (for converter) Shield cable
@ Spindle motor fan cable Shield cable
® Local bus communication cable Shield cable
® Spindle motor main circuit cable Shield cable
@ Spindle motor encoder cable Shield cable
External encoder cable Shield cable
© 24-VDC control power supply cable Unshielded cable
(IOINIE)] 1/0O signal cable (for SERVOPACK) Shield cable

*]. Recommended surge absorber model: LT-C32G801WS (Soshin Electric Co., Ltd.)
#2. For more information on this noise filter, refer to 3.3.3 Noise Filter.
#3.  For more information on this AC reactor, refer to 3.3.1 AC Reactor.
*4. Use an LT-C12G801WS Surge Absorber (from Soshin Electric Co., Ltd.) in the input section for the 24-VDC power

supply.

*5.  Use an HF2005A-UP Noise Filter (from Soshin Electric Co., Ltd.) in the input section for the 24-VDC power supply.
#6.  Use a 24-VDC control power supply with double insulation against primary or reinforced insulation.

Example: With 200-V SERVOPACK with Orientation Control with a Magnetic

Sensor
Shield box

" ” " @
Power supply: | @ | |surge Noise AC g
Three-phase absorber[ | filter reactor [ & L1 1213
200 VAC o

4 e

@ Power regeneration
4 5 © 2T | converter
; CACP-JU15A3B
Z%W?é_sﬂzzg" @ A\ [Surge || Noise || AC CN5 ®
gep absorber]| | filter reactor CN7A/B 2T

200 VAC 24V,0V

1/0O controller

1/0 controller CN1
+ -
i
CN7A/B
24v,0v CNSAB
® 1 CN1 3
. rav Fan
M CN2 = 8
® ®© [= 5
SAVAY i 8
M CN12 @ g Spindle =
3 motor £
— ]
SERVOPACK = o
- 1T 2]
CACR-JUO36AEA02 . E Encoder o
o O T @®©
CN3 L g '8
© Eg S
()
Load shaft
. : (14
o @ 7 !
CN10 S Magnetic
sensor
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14 Standards Compliance

14.3.2 Precautions

14.3.2
(1)

(2)

(4)

Symbol Cable Name Specification
Q) Main circuit cable Shield cable
® Control power cable Shield cable
® /O signal cable (for converter) Shield cable
@ Spindle motor fan cable Shield cable
® Local bus communication cable Shield cable
® Spindle motor main circuit cable Shield cable
@ Spindle motor encoder cable Shield cable
24-VDC control power supply cable Unshielded cable
9@aa I/0 signal cable (for SERVOPACK) Shield cable
@ Magnetic sensor cable Unshielded cable

*]. Recommended surge absorber model: LT-C32G801WS (Soshin Electric Co., Ltd.)

#2.  For more information on this noise filter, refer to 3.3.3 Noise Filter.

%3, For more information on this AC reactor, refer to 3.3.1 AC Reactor.

*4. Use an LT-C12G801WS Surge Absorber (from Soshin Electric Co., Ltd.) in the input section for the 24-VDC power
supply.

*5.  Use an HF2005A-UP Noise Filter (from Soshin Electric Co., Ltd.) in the input section for the 24-VDC power supply.

*6. Use a 24-VDC control power supply with double insulation against primary or reinforced insulation.

%7, Use the shield cable for magnetic sensor cable, when a FS-1378C magnetic sensor is used.

Precautions
Attachment Methods of Ferrite Cores

One turn Two turn

4— Cable
Ferrite core

Ferrite core

Recommended Ferrite Core

Ferrite Core Model Manufacturer
SFT72SN TAKEUCHI INDUSTRY Co., Ltd.

Fixing the Cable

Fix and ground the cable shield using a piece of conductive metal.

» Example of Cable Clamp

Cable Shield (cable sheath stripped)

Host controller side

E Fix and ground the cable shield
\ using a piece of conductive metal.

Remove paint on mounting surface.

Shield Box

A shield box, which is a closed metallic enclosure, is effective as reinforced shielding against electromagnetic
interference (EMI) from SERVOPACKSs. The structure of the box should allow the main body, door, and cool-
ing unit to be attached to the ground. The box opening should be as small as possible.

Note: Do not connect the analog monitor cable to the SERVOPACK during operations.
Connect them only when the machinery is stopped during maintenance.



14.3 Precautions for Complying with European Standards

14.3.3 Compliance with Low Voltage Directive

This drive has been tested according to European standard IEC61800-5-1, and it fully complies with the Low
Voltage Directive.

To comply with the Low Voltage Directive, be sure to meet the following conditions when combining this
drive with other devices.

Installation Location

Install the servo drive in a location with an overvoltage category of 3 and a pollution degree of 2 or lower
according to IEC 664 specifications. Install at an altitude of 1000 m max.

Protection against Foreign Matter

The degree of protection of the servo drives is IP10.

Grounding

Ground the neutral point of the 400-V power supply. The leakage current may exceed 3.5 mA. Therefore, use
a 10-mm? or thicker copper grounding wire.

24-VDC Control Power Supply

Use a 24-VDC control power supply with double insulation or reinforced insulation against primary.

E Standards Compliance
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14 Standards Compliance

14.4

3)

(4)

Precautions for Complying with UL Standards
This drive has been tested according to UL standard UL508C, and it fully complies with the UL requirements.

To comply with the UL standard, be sure to meet the following conditions when combining this drive with
other devices.

Installation Location

Install the servo drive in a location with a pollution degree of 2 or lower according to UL specifications. Install
at an altitude of 1000 m max.

Wiring the Main Circuit Terminals

Wire the main circuit terminals with the maximum tightening torque that is given in 5.2.1 (1) Wire Sizes and
Tightening Torques.

Short-circuit Rating

This servo drive has undergone UL short-circuit testing using a power supply with a current of 31,000 A max-
imum and a voltage of 480 V maximum.

24-VDC Control Power Supply

Use a 24-VDC control power supply with double insulation or reinforced insulation.

AC Reactor

Use an AC reactor for UL compliance according to 3.3.71 (1) Specifications.

Magnetic Contactor for Winding Selection

Use a magnetic contactor for winding selection for UL compliance according to 3.3.2 (1) Specifications.

Heat Sink Cooling

To cool the heat sink, provide an air flow of 2.5 m/s in the ventilation duct or use the Base Mounting Unit from
Yaskawa.

Refer to 2.3.6 Base Mounting Units and 3.3.4 Base Mounting Units for information on the Base Mounting
Units.

Grounding

Ground the neutral point of a 400-V power supply.
The leakage current may exceed 3.5 mA. Therefore, use a 10-mm? or thicker copper grounding wire.
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15 Inspection, Maintenance, and Troubleshooting

15.1.1 Spindle Motor

15.1

Inspection and Maintenance

15.1.1 Spindle Motor

(1)

(2)

Inspection

The following table provides explanations about the inspections required for the spindle motor. The inspection
and maintenance frequencies in the table are only guidelines. Increase or decrease the frequency to suit the
operating conditions and environment.

Item Frequency Procedure Comments
Touch and listen.
N ; . There is no problem as long as _
Vibration and Noise Daily vibration and the sound level do
not increase over normal levels.
Exterior Accordmg to degree of Clean with cloth or compressed B
contamination air.

Insulation Resistance

At least once a year

Disconnect the SERVOPACK and
test the insulation resistance with a
500-V resistance meter between

Contact your Yaskawa repre-
sentative if the insulation resis-

Measurement each ofth’e pha§es U, V, and W in tance is below 10 M .
the motor’s main circuit cable and
FG. Must exceed 10 MQ.
At least once every Contact your Yaskawa representa-
Overhaul 12,000 hours or 2 five ¥ P -
years.

O

IMPORTANT

During inspection and maintenance, do not disassemble the motor.

Replacement Schedule

The parts of the spindle motor have a limited service life due to mechanical wear. Perform periodic inspections
for preventive maintenance. The part replacement period varies with the usage condition and usage environ-
ment. A part must be replaced if there is any problem, even if it is not yet time to replace it. Contact your
Yaskawa representative if a part needs to be replaced or if the standard replacement period has elapsed.

Part

Standard Replacement Period

Remarks

Cooling fan

Bearing

12,000 hours or 2 years

A part must be replaced if there is any problem, even if the
standard replacement period has not yet elapsed.




15.1 Inspection and Maintenance

15.1.2 >-V-SD Driver

(1)

Inspection

For inspections and maintenance of the X-V-SD Driver, follow the inspection procedures in the table below at

least once every year.
Item Frequency Procedure Remedy
Exterior Check for dust, dirt, and oil on surfaces. | Clean with compressed air or cloth.
Loose At least once a year | Check for loose terminal block and con- .
Tighten any loose screws.
screws nector SCrews.

Replacement Schedule

The following electric or electronic parts are subject to mechanical wear or deterioration over time. To avoid
failure, replace these parts at the frequency indicated.

Refer to the standard replacement period in the following table, contact your Yaskawa representative. After an
examination of the part in question, we will determine whether the parts should be replaced or not.

@

The parameters of any SERVOPACKSs overhauled by Yaskawa are reset to the factory
settings before shipping. The motor constants are also reset to the factory settings at the
same time. Before you start operation again, make sure that you reset the parameters

IMPORTANT that are required for operation.
Part Replaitaamngﬁ{(::’eriod Operating Conditions
Cooling Fan 4 to 5 years
Smoothing Capacitor 7to 8 years * Surrounding Air Temperature: Annual average of
Relays - 30°C
* Load Factor: 80% max.

F 10 .

uses years * Operation Rate: 20 hours/day max.
Aluminum Electrolytic 5 vears
Capacitor on Circuit Board Y

Note: If the above operating conditions are not used, replacement may be required sooner than the standard replacement
period. To extend the life of the parts, reduce the surrounding air temperature. Contact your Yaskawa representative
if you require more-detailed information.

Inspection, Maintenance, and Troubleshooting
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15 Inspection, Maintenance, and Troubleshooting

15.2.1 List of Alarms

15.2 Troubleshooting

The following sections describe troubleshooting in response to alarm displays.

15.2.1

The alarm name, alarm meaning, alarm stopping method and alarm reset capability are listed in order of the
alarm numbers in /5.2.1 List of Alarms.

The causes of alarms and troubleshooting methods are provided in /5.2.2 Troubleshooting of Alarms.

List of Alarms

If an alarm occurs, the motor can be stopped by doing either of the following operations.

Gr.1: The motor coasts to a stop.

Gr.2: The motor is stopped according to the setting in Pn00B.1 if an alarm occurs. Pn00B.1 is factory-set to
stop the motor by setting the speed reference to "0." By setting PnO0B.1 to 1, the motor stops using the
same method as Gr.1.

Available: Removing the cause of alarm and then
executing the alarm reset can clear the alarm.
N/A: Executing the alarm reset cannot clear the alarm.

Motor

Alarm Code Output

Alarm . Alarm
) Alarm Name Meanin Sto
Display J MothoglllReset | Fea [ Fez [ Fet [ Feo
Parameter Checksum The data of the parameter in the SERVO-
A.020 Error PACK is incorrect. Gr.l N/A
The data format of the parameter in the SER-
A.021 Parameter Format Error VOPACK is incorrect. Gr.1 N/A
A.022 | System Checksum Error The data of the parameter in the SERVO- Gr.1 N/A
PACK is incorrect.
Motor Parameter The motor parameter data in the SERVO-
A.029 Checksum Error PACK is corrupted. Grl N/A
Converter Parameter The data of the parameter in the power regen-
A.02C Checksum Error eration converter is incorrect. Gr.l N/A
A.02D Converter Parameter The formgt of the parameter in the power Grl N/A
Format Error regeneration converter is incorrect.
Converter System The data of the parameter in the power regen-
A.02E Checksum Error eration converter is incorrect. Gr.l N/A
A.030 | Main Circuit Detector Error | Detection data for main circuit is incorrect. Gr.1 /3;\17)2121-
. The parameter setting in the SERVOPACK is
A.040 |Parameter Setting Error outside the allowable setting range. Gr.1 N/A L L L L
A.042 Parameter Combination Comblnatlon of some parameters exceeds the Grl N/A
Error setting range.
The parameter setting in the power regenera-
Converter Parameter . . ; .
A.04B Setting Error tion converter is outside the allowable setting | Gr.1 N/A
range.
A.050 | Combination Error The SERVOPACK and the motor capacities Gril Avail-
do not match each other. able
A.051 | Unsupported Device Alarm | The device unit unsupported was connected. Gr.1 N/A
. The motor type/Application selection setting
A.052 mg&;{gﬁ e Setting (PnO1E.0) does not match the motor constant Gr.1 N/A
written inside the SERVOPACK.
- . . The Winding Change Setting (Pn01E.1) does
A.053 \l\//lvilgrilgtg(ig hS election Setting not match the motor constant written inside Gr.1 N/A
the SERVOPACK.
— The combination of the SERVOPACK and
A.054 Unsupported Winding spindle motor does not support winding selec-| Gr.1 N/A

Selection Alarm

tion.




15.2 Troubleshooting

(cont'd)
Motor Alarm Code Output
gi‘lsarl': Alarm Name Meaning Stop Q:Srgl
play Method FC3 | FC2 | FC1 | FCO
The settings for the Encoder Type (Pn01F.0)
A.055 |Motor Encoder/Load Shaft |, i 1 1 cad Shaft Encoder Type (Pn01A.0) | Grl | N/A
Encoder Setting Error L
conflict with each other.
. The capacity of the spindle motor is outside of
A.05A IndUCt.l on .MOtor the range that Gr.1 N/A
Combination Error .
can be combined. L L L L
A.05B Converter Combination The converter and SERVOPACK are not Grl N/A
Error combined correctly.
/FWD or /REV signal was input from the host .
A.0BO Cancelled Servo ON controller after the Servo ON function was Gr.1 Avail-
Command Alarm X - ) able
used with the utility function.
An overcurrent flowed through the IGBT.
A.100 | Overcurrent Heat sink of the SERVOPACK was over- Gr.1 N/A
heated.
An overcurrent flowed through the power L L L H
A.10A | Converter Overcurrent transistor inside the power regeneration con- Gr.1 N/A
verter.
A.11A | Converter Ground Fault A ground_ fault occurred inside the power Gr.1 N/A
regeneration converter.
A.22A | Converter Fuse Blowout | Lhe fuse of the main power supply inside the | o | \ya | ¢ | L | 1 | L
power regeneration converter is blown out.
The main circuit DC voltage inside the SER- Avail-
B Cvervoltage VOPACK is excessively high. Grl able
A.40A | Converter Overvoltage The main circuit DC vqltage inside the power | Avail-
regeneration converter is abnormally high. able
The AC power supply voltage inside the Avail-
A.40B | Converter AC Overvoltage |power regeneration converter is abnormally Gr.1 able
high.
A.40C Abnormal Voltage in An error occurred in the main circuit of the Grl Avail-
: Converter Main Circuit power regeneration converter. ’ able
A.410 |Undervoltage Main circuit DC voltage is excessively low. Gr.2 Avail-
able | L | H | L | L
Converter DC The main circuit DC voltage inside the power Avail-
A.41A . . Gr.2
Undervoltage regeneration converter is abnormally low. able
A41B Converter AC The AC voltage inside the power regeneration Grl Avail-
: Undervoltage converter is abnormally low. ’ able
Power Failure While Motor | The AC power supply was cut off while the Avail-
A.41C : . Gr.1
Running motor was running. able
A.42C Converter Initial Charging | The charging of the main circuit capacitor did Grl Avail-
: Error not finish within the specified period of time. ’ able
Main Circuit Capacitor The capacitor of the main circuit has deterio-
L) Overvoltage rated or is faulty. Grl N/A
. . . Avail-
A.510 | Overspeed The motor speed is excessively high. Gr.1 able
A531 Excessive Speed The deviation between the speed reference Grl Avail-
. Deviation and the actual motor speed is abnormal. ’ able L H L H
Overspeed The low-speed winding maximum rotation Avail-
A.540 | (During Low-speed speed was exceeded during low-speed wind- Gr.1 able
Winding) ing.
Tuneup Not Completed An orientation command was detected when Avail-
A.682 . Gr.1
Error the tuneup operation had not been performed. able L q H L
Phase-C Signal Detection | The phase-C signal was not detected during Avail-
A.683 . Gr.1
Error the tuneup operation. able

Inspection, Maintenance, and Troubleshooting
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15 Inspection, Maintenance, and Troubleshooting

15.2.1 List of Alarms

(cont'd)
Motor Alarm Code Output
S}Larlr: Alarm Name Meaning Stop Qfsrg;
play Method FC3 | FC2 | FC1 | FCO
. There was an error in the number of pulses .
A.684 Pulses Per Revolution per spindle shaft revolution during the tuneup | Gr.1 Avail-
Error . able
operation.
Phase-C Signal Width The width of the phase-C signal was 100 Avail-
A.685 Gr.1
Error pulses or greater at tuneup. able
A.686 Magnetic Sensor Signal The voltage level of the magnetic sensor sig- Grl Avail-
. Detection Error nal was not a suitable value at tuneup. ) able
+ The magnetic sensor signal is disconnected
A.687 Magnetic Sensor Signal or wired incorrectly. Grl Avail-
. Disconnection Error » The magnetic sensor did not read the mag- ’ able
netic signal correctly during orientation. L H H L
* During the winding selection operation
check that is performed when the power is
turned ON, the electromagnetic contactor
for winding selection did not change
according to the internal command.
Winding Selection » Winding selection was not completed
il Operation Fault within two seconds of receiving the wind- Grl N/A
ing selection command.
* Chattering occurred in the electromagnetic
contactor for winding selection when the
winding selection command was not
received.
The motor was operating for several seconds Avail-
A.710 | Overload: High Load to several tens of seconds under a torque Gr.2 able
largely exceeding ratings.
A.720 |Overload: Low Load The motor was operatln_g cont.muously under Grl Avail-
a torque largely exceeding ratings. able
. Continuous electrical operation was per- .
A.7T2A Converter Electric formed that exceeded the rated output of the Gr.2 Avail-
Operation Overload . able
power supply regenerative converter.
Continuous regenerative operation was per- .
A.72B Converter P ower Supply formed that exceeded the ratings of the power | Gr.1 Avail-
Regenerative Overload . able
regenerative converter.

AT4A Converter Inrush The main circuit power supply turned ON and Gri Avail-
: Resistance Overload OFF frequently. ) able
A.790 | Motor Overheated "1_"he_ motor temperature exceeded the upper Grl Avail-

limit. able L H H H
Motor Temperature The motor thermistor is either disconnected or
Dot Detection Error is damaged. Grl N/A
The temperature of the heat sink in the SER-
A.7A0 Heat Sink in SERVOPACK | VOPACK exceeded 100°C, or the thermistor Gra Avail-
. Overheated in the SERVOPACK was disconnected or ' able
damaged.
A7AB | BUiltin Fan in The fan inside the SERVOPACK stopped Gr1 | Avail
. . i . .
SERVOPACK Stopped PP able
Built-in Fan in Converter insi i - il-
A.7AC A The fan inside the power regeneration con Grl Avail
Stopped verter stopped. able
The heat sink inside the power regeneration
A.7BA Converter Heat Sink converter exceeded 100°C, or the thermistor Gra Avail-
. Overheated in the converter was disconnected or dam- ) able

aged.

*  [f the fan stops, an alarm or a warning will issued in accordance with the setting of SERVOPACK parameter

Pn00D.2.



15.2 Troubleshooting

(cont'd)
Motor Alarm Code Output
S?T: Alarm Name Meaning Stop Q:;g][
play Method FC3 | FC2 | FC1 | FCO
A.98A |INC Signal Error There 'was an error in the input timing of the Grl Avail- H L L H
INC signal. able
AB11 Speed Reference A/D Data | A malfunction occurred in the speed reference Gr2 Avail-
. Error A/D data detection section. ’ able
Current Detection Error1 The current detection circuit for phase-U is
A-B31 | (phase-U) faulty. Grl | N/A
Current Detection Error 2 | The current detection circuit for phase-V is
AB32 | ppase-v) faulty. Grl | N/A
A.B33 Gument DetSction Emors The detection circuit for the current is faulty. Gr.1 N/A
(Current detector)
. An error occurred in the gate drive signal of
A.B4A Converter Gate Drive power transistor of the power regeneration Gr.1 N/A
Output Error
converter.
Converter CPU: AD An error occurred in the A/D conversion cir- Avail-
A.BDA ; S e . Gr.1
Conversion Circuit Error cuit inside the power regeneration converter. able
An error occurred in the reference voltage .
A.BDB ek hint gt output inside the power regeneration con- Gr.1 Avail-
Voltage Error 1 able
verter.
An error occurred in the reference voltage .
Converter Reference o . Avail-
A.BDC Voltage Error 2 output inside the power regeneration con- Gr.1 able | H L H H
verter.
A.BDD | Converter System Error 0 Internal program error 0 occurred inside the Gr.1 N/A
power regeneration converter.
A.BEA | Converter System Error 1 Internal program error 1 occurred inside the Gr.1 N/A
power regeneration converter.
A.BEB | Converter System Error 2 Internal program error 2 occurred inside the Gri N/A
power regeneration converter.
Internal program error 0 occurred in the SER-
A.BF0 |System Alarm 0 VOPACK. Gr.1 N/A
Internal program error 1 occurred in the SER-
A.BF1 |System Alarm 1 VOPACK. Gr.1 N/A
Internal program error 2 occurred in the SER-
A.BF2 | System Alarm 2 VOPACK. Gr.1 N/A
Internal program error 3 occurred in the SER-
A.BF3 |System Alarm 3 VOPACK. Gr.1 N/A
A.BF4 | System Alarm 4 Internal program error 4 occurred in the SER- Gri N/A

VOPACK.

Inspection, Maintenance, and Troubleshooting
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15 Inspection, Maintenance, and Troubleshooting

15.2.1 List of Alarms

(cont'd)
Motor Alarm Code Output
S}Larlr: Alarm Name Meaning Stop Qfsrg;
play Method FC3 | FC2 | FC1 | FCO
A.C10 | Servo Overrun Detected The motor ran out of control. Gr.1 /_\a\{ﬁlel-
Pulse Encoder Phase C The number of pulses per revolution exceeded
(RS Error/Pulse Error the setting range. Grl N/A
Pulse Encoder Phase A The signal line for phase A of the pulse
A.C3A Disconnection encoder is disconnected. Gr.l N/A
Pulse Encoder Phase B The signal line for phase B of the pulse
A.C3B Disconnection encoder is disconnected. Gr.l N/A
Pulse Encoder Phase C The signal line for phase C of the pulse
A.Cc3C Disconnection encoder is disconnected. Grl N/A H H L L
A.C3D E?(ternal Er'!coder Phase A | The sign_al li_ne for phase A of the load pulse Gril N/A
Disconnection encoder is disconnected.
External Encoder Phase B | The signal line for phase B of the load pulse
e Disconnection encoder is disconnected. Gr.l N/A
External Encoder Phase C | The signal line for phase C of the load pulse
A.C3F Disconnection encoder is disconnected. Gr.l N/A
Phase C was not detected during the first two
A.C50 |Phase C Not Detected rotations after the power supply was turned Gr.1 N/A
ON.
A.D0O Position Error Pulse Position error pulses exceeded parameter Gri Avail-
. Overflow (Pn520). ’ able
Position Error Pulse Avail-
A.D01 | Overflow Alarm at Servo Position error pulses accumulated too much. Gr.1 able
ON
After a position error pulse has been input, H H L H
Pn529 limits the speed if the SV_ON com-
. mand is received. If Pn529 limits the speed in
Position Error Pulse such a state, this alarm occurs when the posi- Avail-
A.D02 |Overflow Alarm by Speed | > ’ : P Gr.2
L tion references are input and the number of able
Limit at Servo ON ..
position error pulses exceeds the value set for
parameter Pn520 (Excessive Position Error
Alarm Level).
Internal program error 6 occurred in the SER- Avail-
A.E02 |System Alarm 6 VOPACK. Gr.1 able
SERVOPACK Failure
A.EA0 (DRV alarm 0) SERVOPACK alarm 0 occurred. Gr.1 N/A
A.EA1 SERVOPACK Initial The SERVOPACK initial access alarm Grl N/A
Access Error occurred.
DRV Alarm 2 Avail-
A.EA2 (SERVOPACK WDC error) A SERVOPACK DRV alarm 0 occurs. Gr.2 able
A.EB1 HWBB.FL.JnCtion Signal The HWBB function signal input timing is Gri N/A
Input Timing Error faulty.
A.ED2 DAS Signal Setting The DAS signal conflicts with the 12-bit digi- Gri Avail-
) Conflict tal reference signal selection. ’ able H H H L
A.EEA Converter Local Bus WD | A power regeneration converter local bus WD Gri N/A
Error alarm occurred.
A communications error occurred during the .
Converter Local Bus . Avail-
A.EEB Communications Error power regeneration converter local bus com- Gr.1 able
munications.
A.EFO Local Bus Connection The local bus is not connected. Gr.1 Avail-
Error able
. A local bus watchdog alarm occurred in the
A.EF2 |Local Bus Drive WD Error SERVOPACK. Gr.2 N/A
A.EF4 Local Bug ' An‘error occurred during local bus communi- Gra Avail-
Communications Error cations. able




15.2 Troubleshooting

(cont’d)
Motor Alarm Code Output
S?Tg Alarm Name Meaning Stop ég;g][
play Method FC3 | FC2 | FC1 | FCO
The voltage was low for one second in phase .
A.F1A gSnvled(e)r Qr? Fl?hoavgzr L1, L2, or L3 when the main power supply Gr.1 i‘l/)allel-
PRIy 2P was turned ON.
Converter AC Power . Avail-
A.F2A Supply Frequency Error The power supply frequency is faulty. Gr.1 able
Converter AC Power The detection of the AC power supply input Avail- H H H H
A.F2B | Supply Frequency frequency was not completed within the set Gr.1
. ; . able
Detection Time Exceeded | time.
Converter AC Power .
A.F3B | Supply Phase Sequence An error occurred in the AC power supply Gri N/A

Error

phase sequence.

Inspection, Maintenance, and Troubleshooting
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15 Inspection, Maintenance, and Troubleshooting

15.2.2 Troubleshooting of Alarms

15.2.2 Troubleshooting of Alarms

When an error occurs in the servo drives, LEDs on the panel operator will light up. Refer to the following
table to identify the cause of an alarm and the action to be taken.

Contact your Yaskawa representative if the problem cannot be solved by the described corrective action.

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.020:
Parameter Checksum
Error

(The parameter data in
the SERVOPACK is
incorrect.)

The power supply voltage sud-
denly dropped.

Measure the power supply voltage.

Set the power supply voltage within
the specified range, and set Fn005
to initialize the parameter.

The power supply went OFF
while changing a parameter set-
ting.

Note the circumstances when the
power supply went OFF.

Set Fn005 to initialize the parameter
and then set the parameter again.

The number of times that parame-
ters were written exceeded the
limit.

Check to see if the parameters were
frequently changed through the host
controller.

The SERVOPACK may be faulty.
Replace the SERVOPACK.
Reconsider the method of writing
parameters.

Malfunction caused by noise
from the AC power supply or
grounding line, static electricity
noise, etc.

Turn the power supply ON and OFF
several times. If the alarm still
occurs, there may be noise interfer-
ence.

Take countermeasures against
noise.

Gas, water drops, or cutting oil
entered the SERVOPACK and
caused failure of the internal
components.

Check the installation conditions.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

SERVOPACK failure

Turn the power supply ON and OFF
several times. If the alarm still
occurs, the SERVOPACK is faulty.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.021:
Parameter Format
Error

(The data format of the
parameter in the SER-

The software version of SERVO-
PACK that caused the alarm is
older than that of the written
parameter.

Check SigmaWin+ to see if the set
software version agrees with that of
the SERVOPACK. If not, an alarm
may occur.

Write the parameter of another
SERVOPACK of the same model
with the same software version.
Then turn the power OFF and then
ON again.

‘s . The SERVOPACK may be faulty.
VOPACK t. _ y y
is incorrect.) | SERVOPACK failure Replace the SERVOPACK.
The power supply voltage sud- The SERVOPACK may be faulty.
A.022: denly dropped. Measure the power supply voltage. Replace the SERVOPACK.

System Checksum
Error

(The parameter data in
the SERVOPACK is
incorrect.)

The power supply went OFF
while setting an utility function.

Note the circumstances when the
power supply went OFF.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

SERVOPACK failure

Turn the power supply ON and OFF
several times. If the alarm still
occurs, the SERVOPACK is faulty.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

15-10



15.2 Troubleshooting

(cont'd)

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.029:
Motor Parameter
Checksum Error

(The motor parameter
data in the SERVO-

Writing the motor parameters
failed.

Check to see if write processing
ended before the write was com-
pleted.

Write the motor parameters again.

Motor Parameter Error

Check to see if suitable motor
parameters were written.

Write suitable motor parameters.

The power supply voltage sud-
denly dropped.

Measure the power supply voltage.

Set the power supply voltage within

the specified range.

The power supply went OFF
while changing a motor parame-
ter setting.

Note the circumstances when the
power supply went OFF.

Write the motor parameters again.

The number of times that motor
parameters were written
exceeded the limit.

Check to see if the parameters were
frequently changed.

The SERVOPACK may be faulty.
Repair or replace the SERVO-
PACK.

Malfunction caused by noise

Turn the power supply ON and OFF

PACK is corrupted.) | . .
from the AC power supply or several times. If the alarm still Take countermeasures against
grounding line, static electricity | occurs, there may be noise interfer- | noise.
noise, etc. ence.
Gas, water drops, or cutting oil
entered the SERVOPACK and Check the installation conditions The SERVOPACK may be faulty.
caused failure of the internal " | Replace the SERVOPACK.
components.
, Turn the power supply ON and OFF | 1. - sppyOPACK may be faulty.
SERVOPACK failure several times. If the alarm still Replace the SERVOPACK.
occurs, the SERVOPACK is faulty. P ’
A.02C:

Converter Parameter
Checksum Error

(The parameter data in
the power regeneration
converter is incorrect.)

Power regeneration converter
failure

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

A.02D:

Converter Parameter
Format Error

(The parameter format in
the power regeneration
converter is incorrect.)

Power regeneration converter
failure

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

A.02E:

Converter System
Checksum Error
(The parameter data in
the power regeneration
converter is incorrect.)

Power regeneration converter
failure

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

A.030:
Main Circuit Detector
Error

SERVOPACK failure

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.040:

Parameter Setting
Error

(The parameter setting
was out of the allowable
setting range.)

The SERVOPACK and motor
capacities do not match each
other.

Check the combination of SERVO-
PACK and motor capacities.

Select the proper combination of
SERVOPACK and spindle motor
capacities.

SERVOPACK failure

The SERVOPACK may be faulty.
Replace the SERVOPACK.

The parameter setting is out of
the specified range.

Check the setting ranges of the
parameters that have been changed.

Set the parameter to a value within

the specified range.

Inspection, Maintenance, and Troubleshooting
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15 Inspection, Maintenance, and Troubleshooting

15.2.2 Troubleshooting of Alarms

(cont'd)
Alarm: Cause Investigative Actions Corrective Actions
Alarm Name
The speed of program JOG oper-
A.042: ation is lower than the setting . L% . "
Parameter range after having changed the Check that the detection conditions™ | Increase the setting for Pn533 "Pro-

Combination Error

setting of Pn533 "Program JOG
Movement Speed."

is satisfied.

gram JOG Movement Speed."

A.04B:

Converter Parameter
Setting Error

(The parameter data in

the power regeneration
converter is incorrect.)

Power regeneration converter
failure

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

A.050:

Combination Error
(The SERVOPACK and
motor capacities do not

The SERVOPACK and motor
capacities do not match each
other.

Check the capacities to see if they
satisfy the following condition:

Motor capacity
1/4 < — <
SERVOPACK capacity

Select the proper combination of
SERVOPACK and spindle motor
capacities.

Encoder failure

Replace the motor and see if the

Replace the spindle motor

correspond.) alarm occurs again. (encoder).
. B The SERVOPACK may be faulty.
SERVOPACK failure Replace the SERVOPACK.

Gf:l: : orted Device An unsupported pulse encoder is | Check the product specifications, Select the correct combination of
Alarmpp connected to the SERVOPACK. | and select the correct model. units.
A.052: Check the parameter setting .

. . . t the Motor T tt
Motor Type Setting The Motor Type Setting (Pn01E.0) and the motor that is (CP(;r(r)(i(]:E O)eacc(c))r(()iri n y?: ,;Z Clgrgn_
Mismatch (PnO1E.0) is wrong. used in combination with the SER- bined sr.)in dle moto ;g
(The Motor Type/Appli- VOPACK. ’
cation Selection Setting
(PnO1E.0) does not Check the model of the combined | Write the motor constant file in the

match the motor con-
stant written inside the

A mistake occurred in writing the
motor constant file.

motor from the product information
monitor in SigmaWin+.

SERVOPACK according to the
combined spindle motor.

SERVOPACK.)
Check the parameter setting .
The Motor Type Setting (Pn01E.0) and the motor that is ((i)(:lr(r)elcEt g;ealg/igtr(()jrifyﬁf tiztsgr%l i
A.053: (Pn01E.0) is wrong. used in combination with the SER- : g

Winding Selection
Setting Mismatch

(The Winding Change
Setting (Pn0O1E.1) does
not match the motor con-
stant written inside the

VOPACK.

bined spindle motor.

The Winding Change Setting
(PnO1E.1) is wrong.

Check the parameter setting
(PnO1E.1) and the motor that is
used in combination with the SER-
VOPACK.

Correct the Winding Change Setting
(PnO1E.1) according to the com-
bined motor.

SERVOPACK.) . . .. Check the model of the combined | Write the motor constant file in the
ggéitzgﬁggg?gleg in writing the motor from the product information | SERVOPACK according to the
) monitor in SigmaWin+. combined spindle motor.
A.054:

Unsupported Winding
Selection Alarm

(The combination of the
SERVOPACK and motor
does not support wind-
ing selection)

The combination of the SERVO-
PACK and motor does not allow
winding selection.

Change the combination of the
SERVOPACK and spindle motor.

*  Detection Condition Formulas
An alarm is detected if either of the following two conditions is met.

* Pn533 [min'!] x

* Motor max. speed [min™!] x

15-12

Encoder resolution
6x105

—_

Encoder resolution

Approx 3.66 x 102



15.2 Troubleshooting

(cont’d)
Alarm: I . . .
Alarm Name Cause Investigative Actions Corrective Actions
A.055 The settings of the Encoder Type .
Motor Encoder/Load | (PnO1F.0) and the Load Shaft Check the settings of the Encoder | Set the Encoder Type (Pn01F.0) and
) . . | Type (Pn01F.0) and the Load Shaft |the Load Shaft Encoder Type
Shaft Encoder Setting | Encoder Type (Pn01A.0) conflict
. Encoder Type (Pn01A.0). (Pn01A.0) correctly.
Error with each other.
A.05A:

Induction Motor
Combination Error
(The capacity of the
spindle motor is outside
of the range that can be
combined.)

The SERVOPACK capacity and
spindle motor capacity are not
compatible.

Check the combination of the SER-
VOPACK capacity and servomotor
capacity.

Align the SERVOPACK capacity
and spindle motor capacity.

A.05B:

Converter
Combination Error
(The converter and SER-
VOPACK are not com-
bined correctly.)

A converter that does not support
an emergency stop was used with
Pn01B.0 set to 1.

Replace the converter.

A.OBO:
Cancelled Servo ON
Command Alarm

After executing the utility func-
tion to turn ON the power to the
motor, /FWD or /REV signal was
input from the host controller.

Turn the SERVOPACK power sup-
ply OFF and then ON again.

A.100:

Overcurrent

(An overcurrent flowed
through the IGBT or
heat sink of SERVO-
PACK overheated.)

Incorrect wiring or contact fault
of main circuit cable or motor
main circuit cable.

Check the wiring.

Correct the wiring.

Short-circuit or ground fault of
main circuit cable or motor main
circuit cable.

Check for short-circuits across the
cable phase-U, -V, and -W, or
between the grounding and terminal
U,V,orW.

Some cables may be damaged.
Replace damaged cables.

Short-circuit or ground fault
inside the motor.

Check for short-circuits across the
motor terminal phase-U, -V, and -
W, or between the grounding and

motor terminal U, V, or W.

The motor may be faulty. Replace
the spindle motor.

Short-circuit or ground fault
inside the SERVOPACK.

Check for short-circuits across the
motor connection terminals U, V,
and W on the SERVOPACK, or
between the grounding and terminal
U,V,orW.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A heavy load was applied while
the motor was stopped or running
at a low-speed.

Check to see if the operating condi-
tions are outside servo drive specifi-
cations.

Reduce the load applied to the spin-
dle motor or increase the operation
speed.

Malfunction caused by noise
interference.

Improve the wiring or installation
environment, such as by reducing
noise, and check to see if the alarm
recurs.

Take countermeasures for noise,
such as correct wiring of the FG.
Use an FG wire size equivalent to
the SERVOPACK main circuit wire
size.

SERVOPACK failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

Inspection, Maintenance, and Troubleshooting
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15 Inspection, Maintenance, and Troubleshooting

15.2.2 Troubleshooting of Alarms

(cont'd)
AcElus Cause Investigative Actions Corrective Actions
Alarm Name
A mistake occurred when select- | Check the power regeneration con- .
. . . Change the power regeneration con-
ing the power regeneration con- | verter capacity and the total output verter capacit
verter capacity. capacity of the SERVOPACK. pactly:
An unmatched AC reactor is - Use the specified AC reactor.
used.
The main circuit cable is either
incorrectly wired or has a contact | Make sure the wiring is correct. Correct the wiring.
fault.
. Check for short-circuits across
A short-qrcult or g_rou_nd f_ault phase R, S, and T of the cable, or The cable may have short-cir-
occurred in the main circuit .
cable between the ground and phase R, S, | cuited. Replace the cable.
’ orT.
A.10A:
Converter Overcurrent Check for short-circuits across

(An overcurrent flowed
through the power tran-
sistor inside the power

regeneration converter.)

A short-circuit or ground fault
occurred in the power regenera-
tion converter.

phase R, S, and T of the main circuit
power supply connection terminal
of the power regeneration converter,
or between the ground and phase R,
S,orT.

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

Malfunction caused by noise.

Improve the noise environment,
including the wiring and installa-
tion, and check to see if the alarm
occurs again.

Take measures against noise, such
as wiring the FG correctly. Match
the FG wire size with the SERVO-
PACK main circuit wire size.

A short-circuit or ground fault
occurred in the AC reactor.

The AC reactor may be faulty.
Replace the AC reactor.

Power regeneration converter
failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

A MA:
Converter Ground
Fault

Ground fault of motor cable

Check for short-circuits between the
cable phase-U, -V, and -W and the
grounding.

The cable may be faulty. Replace
the cable.

Ground fault inside the motor

Check for short-circuits between the
motor terminals U, V, and W and
the grounding.

The motor may be faulty. Replace
the spindle motor.

Ground fault of main circuit in
the SERVOPACK

Check for short-circuits between the
motor connection terminals U, V,
and W on the SERVOPACK and the
grounding, or between terminals P
and N and the grounding.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

(A ground fault Check for short-circuits between the
occurred.) power connection terminals L1, L2, .
Ground fault of main circuit in and L3 on the power regeneration rTnlzlle %%ﬁzaﬁeg?:riintﬁ:mg?g
the power regeneration converter | converter and the grounding, or re Znera tion};onvr; er P
between terminals P and N and the & ’
grounding.
If an alarm occurs after turning the
Power regeneration converter Turn the control power ON and zglttig(;l gg:z/eer ﬁ(gyr}lglegggirltregen-
failure check if an alarm occurs. Y -
Replace the power regeneration
converter.
A.22A:
Converter Fuse
Blowout The fuse of the main power sup- Replace the power regeneration
(The fuse of the main ply inside the power regeneration |— COIII)VGI"[CI' P g
power supply inside the | converter is blown out. :

power regeneration con-
verter is blown out.)
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15.2 Troubleshooting

(cont'd)
Alarm: I . . .
Alarm Name Cause Investigative Actions Corrective Actions
* For 200 VAC SERVOPACKs
with DC power supply input:
The power supply voltage
exceeded 410 V. Set AC/DC power supply voltage
« For 400 VAC SERVOPACKs Measure the power supply voltage. within the specified range.
with DC power supply input:
The power supply voltage
exceeded 820 V.
Improve the power supply condi-
. tions, and turn the power supply ON
The power supply is unstable, or again after installirlzg a surg{c)p g
was influenced by a lightning Measure the power supply voltage. absorber. If the alarm still occurs
SUrge. the SERVOPACK may be faulty.
Replace the SERVOPACK.
A.400: ; ;
Acceleration/deceleration was
Overvoltage .
R executed under the following
(The main circuit DC conditions.
;Oggiecllr(lsilgzl;ﬁzrifl{l;} * The AC power supply voltage
high.) 0f200 VAC SERVOPACK was | Check the power supply voltage and Set AC power supply voltage within

in the range between 230 V and
270 V.

* The AC power supply voltage
0f400 VAC SERVOPACK was
in the range between 480 V and
560 V.

the speed and torque during opera-
tion.

the specified range.

The moment of inertia exceeded
the allowable value.

Confirm that the moment of inertia
ratio is within the allowable range.

Increase the deceleration time, or
reduce the load.

SERVOPACK failure

Turn the control power OFF and
then ON again while the main cir-
cuit power supply is OFF. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.

Inspection, Maintenance, and Troubleshooting
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15 Inspection, Maintenance, and Troubleshooting

15.2.2 Troubleshooting of Alarms

(cont'd)
A Cause Investigative Actions Corrective Actions
Alarm Name
» For 200 V power regeneration
converter with DC power sup-
ply input:
The power voltage exceeded
410 V. Set the AC/DC power supply volt-
« For 400 V power regeneration Measure the power supply voltage. age within the specified range.
converter with DC power sup-
ply input:
The power voltage exceeded
820 V.
Improve the power supply condi-
tions, and turn ON the power supply
The power supply is unstable, or again after installing a surge
was influenced by a lightening Measure the power supply voltage. |absorber. If the alarm still occurs,
surge. the power regeneration converter
may be faulty. Replace the power
regeneration converter.
Acceleration/deceleration was
A.40A: executed under the following
Converter Overvoltage | conditions.

(The main circuit DC
voltage inside the con-
verter is abnormally

* The AC power supply voltage
0f200 VAC SERVOPACK was
in the range between 230 V and
270 V.

Check the power supply voltage and
the speed and torque during opera-
tion.

Set the AC power supply voltage
within the specified range.

high.)
* The AC power supply voltage
0f400 VAC SERVOPACK was
in the range is between 480 V
and 560 V.
The moment of inertia exceeded
the allowable value in the SER- | Make sure the moment of inertia Increase the deceleration time, or
VOPACK connected to the power | ratio is within the allowable range. | reduce the load.
regeneration converter.
A mistake occurred when select- | Check the power regeneration con- .
. . - Change the power regeneration con-
ing the power regeneration con- | verter capacity and the total output verter capacit
verter capacity. capacity of the SERVOPACK. pactty:
Turn OFF the control power and
then turn it ON again while the
. main circuit power supply is OFF.
Power regeneration converter )
failure - If the alam still occurs, the power
regeneration converter may be
faulty. Replace the power regenera-
tion converter.
The main circuit cable is either
incorrectly wired or has a contact | Make sure the wiring is correct. Correct the wiring.
A.40B: fault.
Converter AC The main circuit power supply .
Overvoltage voltage is higher than the speci- Measure the AC power supply volt- | Set the voltage to an appropriate
age. value.
(The AC power supply | fied range.

voltage inside the con-
verter is abnormally
high.)

An error occurred in the AC volt-
age detection circuit inside the
power regeneration converter.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

15-16



15.2 Troubleshootin

9

(cont'd)

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.40C:

Abnormal Voltage in
Converter Main Circuit
(An error occurred in the
main circuit of the power
regeneration converter.)

The AC voltage is unstable.

Measure the AC power supply volt-
age.

Improve the power supply condi-
tions.

The DC bus voltage is unstable,
or an error occurred in the main
circuit in the SERVOPACK.

Measure the DC bus power supply
voltage.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

The DC bus voltage is unstable,
or an error occurred in the main
circuit in the power regeneration
converter.

Measure the DC bus power supply
voltage.

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

An error occurred in the AC/DC
voltage detection circuit in the
power regeneration converter.

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

A.410:

Undervoltage

(The DC voltage inside
the SERVOPACK is
low.)

» For 200 VAC SERVOPACKs:
The power supply voltage was
in the range between 125 V and
170 V.

* For 400 VAC SERVOPACKs:
The power supply voltage was
in the range between 250 V and
323 V.

Measure the power supply voltage.

Set the power supply voltage within
the specified range.

The power supply voltage
dropped during operation.

Measure the power supply voltage.

Increase the power supply capacity.

Occurrence of instantaneous
power interruption.

Measure the power supply voltage.

Improve the power supply condi-
tions.

SERVOPACK failure

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A41A:

Converter DC
Undervoltage

(The DC voltage inside
the power regeneration
converter is low.)

* For 200 VAC power regenera-
tion converter:

The power supply voltage was
in the range between 125V and
170 V.

For 400 VAC power regenera-
tion converter:

The power supply voltage was
in the range between 250 V and
323 V.

Measure the power supply voltage.

Set the power supply voltage within
the specified range.

The wiring of the main circuit DC
bus is incorrect.

Check the wiring.

Correct the wiring of the main cir-
cuit DC bus.

An error occurred in the main cir-
cuit of the SERVOPACK con-
nected to the converter.

Separate the main circuit DC bus of
the SERVOPACK.

Separate the SERVOPACK and
then turn ON the power supply
again. If an alarm does not occur,
the SERVOPACK may be faulty.
Replace the SERVOPACK.

Power regeneration converter
failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

Inspection, Maintenance, and Troubleshooting
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15 Inspection, Maintenance, and Troubleshooting

15.2.2 Troubleshooting of Alarms

(cont'd)
Alarm: N . . .
Alarm Name Cause Investigative Actions Corrective Actions
* For 200 VAC power regenera-
tion converter:
The power supply was in the
) range between 50 V to 125 V. Set AC power supply voltage within
A.41B: « For 400 VAC power regenera- Measure the power supply voltage. the specified range.
Converter AC tion converter:
Undervoltage o The power supply was in the
(The AC voltage inside range between 100 V to 250 V.

the power regeneration
converter is low.)

Power regeneration converter
failure

If an alarm occurs after turning the
correct power ON, the power regen-
eration converter may be faulty.
Replace the power regeneration
converter.

A.41C:

Power Failure While
Motor Running

(The AC power supply
was cut off while the
motor was running.)

A power failure occurred.

Turn the power supply OFF and
then ON again.

The AC power supply was dis-
connected by the main circuit
contactor.

Check the main circuit contactor
and NFB.

Turn OFF the AC power supply and
then turn it ON again.

The AC voltage is unstable

during the operation.

* For 200 VAC power regenera-
tion converter:
The power supply was 50 V
or less.

* For 400 VAC power regenera-
tion converter:
The power supply was 100 V
or less.

Measure the power supply voltage.

Set AC power supply voltage within
the specified range.

Power regeneration converter
failure

If an alarm occurs after turning the
correct power ON, the power regen-
eration converter may be faulty.
Replace the power regeneration
converter.

A.42C:

Converter Initial
Charging Error
(Charging of the main
circuit capacitor did not
finish within the speci-
fied period of time.)

The main circuit cable is either
incorrectly wired or has a contact
fault.

Make sure the wiring is correct.

Correct the wiring.

The wiring of the main circuit DC
bus is incorrect.

Check the wiring.

Correct the wiring of the main cir-
cuit DC bus.

An error occurred in the main cir-
cuit of the SERVOPACK con-
nected to the converter.

Separate the main circuit DC bus of
the SERVOPACK.

Separate the SERVOPACK and
then turn ON the power supply
again. If an alarm does not occur,
the SERVOPACK may be faulty.
Replace the SERVOPACK.

Converter rapid discharge circuit
failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

The AC-DC conversion circuit
inside the power regeneration
converter has failed.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

A.450:

Main Circuit Capacitor
Overvoltage

(The capacitor of the
main circuit has deterio-
rated or is faulty.)

Main circuit capacitor failure

An error occurred in the main cir-
cuit detection circuit.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.
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15.2 Troubleshooting

(cont'd)
e Cause Investigative Actions Corrective Actions
Alarm Name

The order of phases U, V, and W .. Confirm that the spindle motor is

. A Check the motor wiring. i

in the motor wiring is incorrect. correctly wired.

A reference value exceeding the .
A.510: overspeed detection level was Check the input value. I;educ'e the reference value or adjust
Overspeed input. the gain.
(The motor speed

exceeds the maximum.)

The motor speed exceeded the
maximum.

Check the motor speed waveform.

Adjust the servo gain, or reconsider
the operation conditions.

SERVOPACK failure

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.531:

Excessive Speed
Deviation

(The deviation between
the speed reference and
actual motor speed is

The motor main circuit cable is
either incorrectly wired or has a
contact fault.

Make sure the wiring is correct.

Correct the wiring.

A short-circuit or ground fault
occurred in the motor main cir-
cuit cable.

Check for short-circuits across
phase U, V, and W of the cable, or

between the ground and phase U, V,

or W.

The cable may have short-cir-
cuited. Replace the cable.

abnormal.) The load is heavy (for example, | Check to see if the load friction is
the cutting resistance may be high and the moment of inertia of | Remove the load.
high). the load is too high.
The sequence of phase U, V, and Check the wiring of .the motor and . N
S of the electromagnetic contactor for | Correct the spindle motor wiring.
W motor lines is incorrect. . .
winding selection.
A.540:

Overspeed (During
Low-speed Winding)
(The low-speed winding
maximum speed was
exceeded during low-

The reference input value
exceeds the maximum speed of
the low-speed winding.

Check the input reference.

Reduce the reference value, or
adjust the gain.

The low-speed winding maxi-
mum rotation speed was

Check the motor speed from the
motor speed monitor in Sig-

Adjust the gain, or revise the oper-
ating conditions.

speed winding.) _exceeded during low-speed wind- maWint.
ing.
. B The SERVOPACK may be faulty.
SERVOPACK failure Replace the SERVOPACK.
An orientation operation was per- .
formed when the tuneup opera- | Check the setting of Pn81C. Set Pn81C.3 to 1 aft_er completion
A.682: tion had not been completed. of the tuneup operation.
Tuneup Not

Completed Error

The tuneup operation was per-
formed when the tuneup opera-
tion had already been completed.

Check the setting of Pn81C.

Set Pn81C.3 to 0 before you per-
form the tuneup operation.

A.683:
Phase-C Signal
Detection Error

Malfunction caused by noise.

Improve the noise environment,
including the wiring and installa-
tion, and check to see if the alarm
occurs again.

Check the ground on the spindle
motor and servo amplifier. Make
sure that the encoder cable is sepa-
rated from the main circuit cable.

Incorrect wiring or disconnected
wiring

Check the wiring of the encoder.

Check the encoder wiring for any
problems.

Encoder failure

Replace the external encoder or the
spindle motor.

Inspection, Maintenance, and Troubleshooting
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15 Inspection, Maintenance, and Troubleshooting

15.2.2 Troubleshooting of Alarms

(cont'd)
A Cause Investigative Actions Corrective Actions
Alarm Name
The error in the pulses per revolu-
tion exceeded £1 pulse during the . . Check the gear ratio settings
tuneup operation for orientation Check the gear ratio settings. (Pn83C, Pn83D, and Pn83E).
control with an external encoder.
The error in the pulses per revolu-
tion of the main shaft exceeded Check the gear ratio seitings Check the gear ratio settings
A.684: 16% during the tuneup operation & £s- (Pn83C, Pn83D, and Pn83E).
Pulse Per Revolution for magnetic orientation.
Error Incorrect wiring Check the wiring. Correct the wiring.
¥mp rove the noise environment, Correct the ground. Make sure that
. . including the wiring and installa- .
Malfunction caused by noise. . . the encoder cable is separated from
tion, and check to see if the alarm AR
. the main circuit cable.
occurs again.
. Replace the magnetic sensor or
Failure -
magnet. Or, replace the encoder.
.. Check the wiring of the encoder Correct the wiring of the encoder
Incorrect wiring
cable. cable.

. Improve the noise environment, Check the ground on the servo
A.685: including the wiring and installa amplifier. Make sure that the
Phase-C Signal Width | Malfunction caused by noise. . g heck & if the al P able | P h
Error tion, and check to see if the alarm enc.ode'r cab e is separated from the

occurs again. main circuit cable.
Encoder failure _ Rgplace the external encoder or the
spindle motor.
The magnetic Sensor and magnet Check the positions of the magnetic | Correctly mount the magnetic sen-
are not mounted in the correct
o sensor and magnet. sor and magnet.
positions.
A 686: The magnetic sensor signal stan- | Check the setting of the magnetic Set a suitable value for the magnetic

Magnetic Sensor
Signal Detection Error

dardization angle (Pn80F) is not
set correctly.

sensor signal standardization angle
(Pn8OF).

sensor signal standardization angle
(Pn8OF).

The magnetic sensor or magnet
has failed.

Replace the magnetic sensor or
magnet.

Incorrect wiring or disconnected
wiring

Check the wiring.

Correct the wiring of the magnetic
sensor signal.

A.687:

Magnetic Sensor
Signal Disconnection
Error

Incorrect wiring or disconnected
wiring

Check the wiring.

Correct the wiring of the magnetic
sensor signal.

A gear ratio setting was changed.

Check the gear ratio settings.

Set a correct gear ratio.

The magnetic sensor or magnet
has failed.

Replace the magnetic sensor or
magnet and perform the tuneup
operation again.

The orientation speed is too slow.

Check the setting of Pn812.

Set the correct target speed.

The tuneup was insufficient.

Set the magnetic sensor signal stan-
dardization angle (Pn80F) and gear
ratios (Pn83C, Pn83D, and Pn83E)
correctly, and then perform the
tuneup.
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15.2 Troubleshooting

(cont'd)

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.690:
Winding Selection
Operation Fault

During the winding selection
check that is performed when the
power is turned ON, the electro-
magnetic contactor for winding
selection did not change accord-
ing to the internal command.

Check the wiring of the SERVO-
PACK and of the electromagnetic
contactor for winding selection.

Correct the wiring of the winding
selection signal.

Winding selection was not com-
pleted within two seconds of
receiving the winding selection
command.

Check the wiring of the electromag-
netic contactor for winding selec-
tion.

Correct the wiring of the electro-
magnetic contactor for winding
selection.

Chattering occurred in the elec-
tromagnetic contactor for wind-
ing selection when the winding
selection command was not
received.

Check the wiring of the electromag-
netic contactor for winding selec-
tion.

Correct the wiring of the electro-
magnetic contactor for winding
selection, or replace the electromag-
netic contactor for winding selec-
tion.

A.710:

A.720:

Overload

A.710: High Load
A.720: Low Load

Incorrect wiring or contact fault
of motor and encoder.

Check the wiring.

Confirm that the motor and encoder
are correctly wired.

Operation beyond the overload
protection characteristics.

Check the motor overload charac-
teristics and command.

Reconsider the load conditions and
operation conditions. Or, increase
the spindle motor capacity.

Excessive load was applied
during operation because the
motor was not driven due to
mechanical problems.

Check the command and motor
speed.

Remove the mechanical problems.

SERVOPACK failure

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.T2A:

Converter Electric
Operation Overload
(A continuous operation
drew power at a rate that
exceeded the rated out-
put of the power regen-
eration converter.)

The sequence of phase U, V, and
W motor lines is incorrect.

Check the wiring of the motor’s
main circuit cable.

Correct the motor wiring.

The motor main circuit cable is
either incorrectly wired or has a
contact fault.

Make sure the wiring is correct.

Correct the wiring.

A mistake occurred when select-
ing the power regeneration con-
verter capacity.

Check the power regeneration con-
verter capacity and the total output
capacity of the SERVOPACK.

Change the power regeneration con-
verter capacity.

Converter current detection cir-
cuit failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

The AC power supply voltage is
low.

Measure the power supply voltage.

Set AC power supply voltage within
the specified range.

A.72B:

Converter Power
Supply Regenerative
Overload

(Continuous power
regeneration exceeded
the ratings of the power
regeneration converter.)

A mistake occurred when select-
ing the power regeneration con-
verter capacity.

Check the power regeneration con-
verter capacity and the total output
capacity of the SERVOPACK.

Change the power regeneration con-
verter capacity.

The AC power supply voltage is
low.

Measure the power supply voltage.

Set AC power supply voltage within
the specified range.

Power regeneration converter
failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

Inspection, Maintenance, and Troubleshooting
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15.2.2 Troubleshooting of Alarms

(cont'd)

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.74A:

Converter Inrush
Resistance Overload
(The main circuit power

The main circuit power supply
turned ON and OFF frequently.

Check the ON/OFF sequence of the
main circuit power supply.

Change the sequence and operation
pattern such that the main circuit
power supply does not turn ON and
OFF frequently.

Turn the power supply OFF and
then ON again after cooling the
power regeneration converter to the

supply turned ON and R surrounding air temperature. If the

OFF frequently.) Inrush limit circuit failure h alarm still occurs, the power regen-
eration converter may be faulty.
Replace the power regeneration
converter.

A.790: The surrounding air temperature | Check the surrounding air tempera- Make sure the surrounding air tem-

Motor Overheated
(The motor temperature
has exceeded the upper
limit.)

around the motor is high.

ture around the motor.

perature around the motor does not
increase.

Acceleration and deceleration
were repeated frequently.

Make the acceleration/deceleration
of the motor smoother, or change
the operation pattern.

A.791:

Motor Temperature
Detection Error

(The motor thermistor is
either disconnected or is
damaged.)

The cable between the SERVO-
PACK and spindle motor is either
disconnected or has a contact
fault.

Make sure the wiring is not discon-
nected and no contact fault exists.

Correct the wiring.

The thermistor wiring in the spin-
dle motor is disconnected.

The spindle motor may be faulty.
Replace the spindle motor.

The thermistor has failed.

The spindle motor may be faulty.
Replace the spindle motor.

A.7A0:

Heat Sink in
SERVOPACK
Overheated

(The temperature of the
heat sink in the SERVO-
PACK exceeded 100°C,
or the thermistor in the
SERVOPACK was dis-
connected or damaged.)

The surrounding air temperature
is too high.

Check the surrounding air tempera-
ture using a thermometer.

Improve the installation conditions
of the SERVOPACK and reduce the
surrounding air temperature.

The overload alarm has been
reset by turning OFF the power
too many times.

Check the alarm history to see if the
overload alarm of the SERVO-
PACK was reported.

Change the method for resetting the
alarm.

The installation orientation of the
SERVOPACK is incorrect or the
distance from other equipment is
insufficient.

Check the installation conditions of
the SERVOPACK.

Install the SERVOPACK correctly
as specified.

The SERVOPACK may be faulty.

SERVOPACK failure - Replace the SERVOPACK.
A.7AB: Remove foreign matter. If the alarm
Built-in Fan in The fan inside the SERVOPACK | Check for foreign matter or debris | still occurs, the SERVOPACK may
SERVOPACK stopped. inside the SERVOPACK. be faulty. Replace the SERVO-
Stopped PACK.
A.7TAC:

P . Remove the foreign matter. If the
Built-in Fan in o Check for foreign matter or debris | alarm still occurs, the power regen-
Converter Stopped The fan inside the power regener- | . . e th . . ’ be faul

The fan inside the ation converter stopped. nside the power regeneration con- | eration converter may be aul ty.
( . verter. Replace the power regeneration
power regeneration con-

verter stopped.)

converter.
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15.2 Troubleshootin

9

(cont'd)
Alarm: I . . .
Alarm Name Cause Investigative Actions Corrective Actions
Improve the installation conditions
The surrounding air temperature | Check the surrounding air tempera- | of the power regeneration converter
is high. ture using a thermometer. and reduce the surrounding air tem-
perature.
A.7TBA: The overloagi alarm has been Remove the cause of the overload
Converter Heat Sink | '¢! by turning OFF the power |- alarm
Overheated too many times. ’

(The temperature of the
heat sink inside the
power regeneration con-
verter exceeded 100°C,
or the thermistor in the
converter was discon-
nected or damaged.)

Either the load is in excess or
operation is performed beyond
the power regeneration process-

ing capacity.

Review the load and operation con-
ditions.

The installation orientation of the
power regeneration converter is
incorrect or the distance from
other equipment is insufficient.

Check the installation conditions of

the power regeneration converter.

Install the power regeneration con-
verter correctly as specified.

Power regeneration converter
failure

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

A.98A:
INC Signal Error

The INC signal was input at the
wrong time.

Check the INC signal.

Perform incremental orientation
after you have completed absolute
orientation.

A.B11:

Speed Reference A/D
Data Error

(A malfunction occurred
in the speed reference
A/D data detection sec-
tion.)

A malfunction occurred in the
speed reference input section.

Reset the alarm and restart opera-
tion.

SERVOPACK failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.B31:
Current Detection
Error 1

(Phase-U)

The current detection circuit for
phase U is faulty.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.B32:
Current Detection

The current detection circuit for

Turn the power supply OFF and
then ON again. If the alarm still

Error 2 phase V is faulty. occurs, the SERVOPACK may be

(Phase-V) faulty. Replace the SERVOPACK.
Turn the power supply OFF and

A.B33: The detection circuit for the cur- then ON again. If the alarm still

Current Detection
Error 3
(Current detector)

rent is faulty.

occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

The motor main circuit cable is
disconnected.

Check for disconnection of the
motor main circuit cable.

Correct the motor wiring.

The gate drive signal output cir-

A.B4A: . . The power regeneration converter

Converter Gate Drive cuit of power transistor of the - may be faulty. Replace the power
power regeneration converter has y ity. Bep p

Output Error failed regeneration converter.

A.BDA:

Converter CPU: AD
Conversion Circuit
Error

(An error occurred in the
A/D conversion circuit
inside the power regen-
eration converter.)

Power regeneration converter
failure

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

Inspection, Maintenance, and Troubleshooting
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15.2.2 Troubleshooting of Alarms

(cont'd)

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.BDB:

Converter Reference
Voltage Error 1

(An error occurred in the
reference voltage output
in the power regenera-
tion converter.)

Power regeneration converter
failure

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

A.BDC:

Converter Reference
Voltage Error 2

(An error occurred in the
reference voltage output
inside the power
regeneration converter.)

Power regeneration converter
failure

The power regeneration converter
may be faulty. Replace the power
regeneration converter.

A.BDD: . The power regeneration converter
Power regeneration converter
Converter System fai may be faulty. Replace the power
ailure .
Error 0 regeneration converter.
A.BEA: . The power regeneration converter
Power regeneration converter
Converter System . may be faulty. Replace the power
failure .
Error 1 regeneration converter.
A.BEB: . The power regeneration converter
Power regeneration converter
Converter System . may be faulty. Replace the power
failure .
Error 2 regeneration converter.
Turn the power supply OFF and
A.BFO: . then ON again. If the alarm still
System Alarm 0 SERVOPACK failure occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
Turn the power supply OFF and
A.BF1: . then ON again. If the alarm still
System Alarm 1 SERVOPACK failure occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
Turn the power supply OFF and
A.BF2: . then ON again. If the alarm still
System Alarm 2 SERVOPACK failure occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
Turn the power supply OFF and
A.BF3: . then ON again. If the alarm still
System Alarm 3 SERVOPACK failure occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
Turn the power supply OFF and
A.BF4: . then ON again. If the alarm still
System Alarm 4 SERVOPACK failure oceurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
The order of phases U, V, and W .. Confirm that the spindle motor is
. A Check the motor wiring. .
in the motor wiring is incorrect. correctly wired.
If the alarm still occurs after turning
A.C10: the power OFF and then ON again,
Servo Overrun Encoder failure even thlough tlzie Slll)mdl.e gllowr S
Detected correctly wired, the spindle motor
may be faulty. Replace the spindle
(Detected when the

motor power is ON.)

motor.

SERVOPACK failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
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15.2 Troubleshooting

(cont'd)

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.C2A:
Pulse Encoder Phase
C Error/Pulse Error

An error occurred in the feedback
pulse count of the pulse encoder.

Check the signal wiring of the pulse
encoder.

Correct the wiring of the pulse
encoder.

Malfunction caused by noise.

Improve the noise environment,
including the wiring and installa-
tion, and check to see if the alarm
occurs again.

Install the pulse encoder cable away
from the peripheral equipment, or
add a ferrite core.

A.C3A:
Pulse Encoder Phase
A Disconnection

The signal line for phase A of the
pulse encoder is disconnected.

Check the signal wiring of the pulse
encoder.

Correct the wiring of the pulse
encoder.

A.C3B:
Pulse Encoder Phase
B Disconnection

The signal line for phase B of the
pulse encoder is disconnected.

Check the signal wiring of the pulse
encoder.

Correct the wiring of the pulse
encoder.

A.C3C:
Pulse Encoder Phase
C Disconnection

The signal line for phase C of the
pulse encoder is disconnected.

Check the signal wiring of the pulse
encoder.

Correct the wiring of the pulse
encoder.

A.C3D: The signal line for phase A of th
External Encoder ¢ sighat ine for phase A OLIC | cpaoy the signal wiring of the load | Correct the wiring of the load pulse
load pulse encoder is discon-
Phase A pulse encoder. encoder.
. . nected.
Disconnection
A.C3E: . .
External Encoder The signal line for phas.e B ofthe Check the signal wiring of the load | Correct the wiring of the load pulse
load pulse encoder is discon-
Phase B pulse encoder. encoder.
. . nected.
Disconnection
A.C3E:

External Encoder
Phase C
Disconnection

The signal line for phase C of the
load pulse encoder is discon-
nected.

Check the signal wiring of the load
pulse encoder.

Correct the wiring of the load pulse
encoder.

A.C50:
Phase C Not Detected

The phase C signal of the pulse
encoder is not wired correctly.

Check the signal wiring of the pulse
encoder.

Correct the wiring of the pulse
encoder.

Pulse encoder error

Check the phase C signal of the
pulse encoder.

The pulse encoder may have failed.
Replace the motor.

A.DOO:

Position Error Pulse
Overflow

(Position error exceeded
the value set in the
excessive position error
alarm level (Pn520))

The contact in the motor U, V,
and W wirings is faulty.

Check the motor main circuit cable
connection.

Confirm that there is no contact
fault in the motor wiring of encoder
wiring.

The set value of the Orientation
Acceleration Constant (Pn813) or
the Orientation Deceleration
Constant (Pn815) is too large.

Set suitable values for the Pn813
and Pn815 parameters.

Setting of the Pn520 (Excessive
Position Error Alarm Level) is
low against the operating condi-
tion.

Check the alarm level (Pn520) to
see if it is set to an appropriate
value.

Set the Pn520 to proper value.

SERVOPACK failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.DO1:

Position Error Pulse
Overflow Alarm at
Servo ON

The SV_ON command is
received when the number of
position error pulses is greater
than the set value of Pn526 while
the motor power is OFF.

Check the error counter monitor in
SigmaWin+ while the motor power
is OFF.

Correct the excessive position error
alarm level at servo ON (Pn526).

Inspection, Maintenance, and Troubleshooting
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15.2.2 Troubleshooting of Alarms

(cont'd)

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.D02:

Position Error Pulse
Overflow Alarm by
Speed Limit at Servo
ON

After a position error pulse has
been input, Pn529 limits the
speed if the SV_ON command is
received. If Pn529 limits the
speed in such a state, this alarm
occurs when the position refer-
ences are input and the number of
position error pulses exceeds the
value set for parameter Pn520
(Excessive Position Error Alarm
Level).

Correct the excessive position error
alarm level (Pn520).

Or, adjust the speed limit level at
servo turns ON (Pn529).

A.E02:

Turn the power supply OFF and
then ON again. If the alarm still

System Alarm 6 SERVOPACK failure B occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
A.EAO0: Turn th Iv OFF and
T e oty OFF
(DRYV alarm 0) SERVOPACK failure - occurs, the SERVOPACK may be
(SERVOPACK alarm 0 faulty. Replace the SERVOPACK.
occurred.)
A.EA1:
SERVOPACK Initial Turn the power supply OFF and
Access Error . then ON again. If the alarm still
(The SERVOPACK ini- | SERYOPACK failure - occurs, the SERVOPACK may be
tial access alarm faulty. Replace the SERVOPACK.
occurred.)
A.EA2: Turn the power supply OFF and
DRV Alarm 2 . then ON again. If the alarm still
(SERVOPACK wpc | SERVOPACK failure - occurs, the SERVOPACK may be
error) faulty. Replace the SERVOPACK.
The output signal circuits or devices
A.EB1: The lag between activations of for [HWBB1 and /HWBB2

HWBB Function
Signal Input Timing
Error

the input signals /HWBB1 and
/HWBB2 for the HWBB function
is 10 second or more.

Measure the time lag between the
/HWBB1 and /HWBB?2 signals.

or the SERVOPACK input signal
circuits may be faulty. Alterna-
tively, the input signal cables may
be disconnected. Repair or replace
them.

A.ED2:

DAS Signal Setting
Conflict

The DAS signal conflicts with the
12-bit digital reference signal
selection.

Check the DAS signal status and the
setting of Pn850.0.

Consider the DAS signal status and
the setting of Pn850.0 and set them
so that the digital speed reference
and the inputs for the orientation
stop position reference do not over-
lap.

A.EEA:

Converter Local Bus
WD Error

(A power regeneration
converter local bus WD
alarm occurred.)

The local bus cable of the power
regeneration converter is either
disconnected or a has a contact
fault.

Check the local bus cable.

Either re-install the local bus cable
or replace it.

Malfunction caused by noise

Improve the noise environment,
including the wiring and installa-
tion, and check to see if the alarm
occurs again.

Install the local bus cable away
from the peripheral equipment, or
replace it with a cable that has a fer-
rite core.

The local bus circuit inside the
power regeneration converter has
failed.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.
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15.2 Troubleshooting

(cont'd)

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.EEB:

Converter Local Bus
Communications Error
(A communications
error occurred in the
power regeneration con-
verter local bus.)

The local bus cable of the power
regeneration converter is either
disconnected or a has a contact
fault.

Check the local bus cable.

Either re-install the local bus cable
or replace it.

Malfunction caused by noise

Improve the noise environment,
including the wiring and installa-
tion, and check to see if the alarm
occurs again.

Install the local bus cable away
from the peripheral equipment, or
replace it with a cable that has a fer-
rite core.

The terminator circuit inside the
power regeneration converter has
failed.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

A.EFO:
Local Bus Connection
Error

(An error occurred in the
local bus connection.)

The local bus cable is either dis-
connected or has a contact fault.

Check the local bus cable.

Either re-install the local bus cable
or replace it.

Malfunction caused by noise

Improve the noise environment,
including the wiring and installa-
tion, and check to see if the alarm
occurs again.

Install the local bus cable away
from the peripheral equipment, or
replace it with a cable that has a fer-
rite core.

Local bus circuit failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

A.EF2:
Local Bus Drive WD
Error

Malfunction caused by noise

Improve the noise environment,
including the wiring and installa-
tion, and check to see if the alarm
occurs again.

Install the local bus cable away
from the peripheral equipment, or
replace it with a cable that has a fer-
rite core.

Turn the power supply OFF and

(A local bus watchdog . .
alarm occurred in the then ON again. If the alarm still
SERVOPACK.) Local bus circuit failure - occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.
A.EF4: The local bus cable may be faulty.
Local Bus Replace the local bus cable.

Communications Error
(An error occurred
during the local bus
communications.)

An error occurred during local
bus communications.

Check the insertion of connector of
the local bus cable and the cable
wiring.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.F1A:

Converter AC Power
Supply Open Phase
(The voltage was low for
one second on phase L1,
L2, or L3 when the main

power supply was turned
ON.)

The three-phase power supply
wiring is faulty.

Check the power supply wiring.

Make sure the power supply wiring
is correct.

The three-phase power supply is
unbalanced.

Measure the voltage for each phase
of the three-phase power supply.

Balance the power supply by chang-
ing phases.

Power regeneration converter
failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.
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15.2.2 Troubleshooting of Alarms

(cont'd)

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.F2A:

Converter AC Power
Supply Frequency
Error

(The deviation in the
power supply frequency
is large.)

The three-phase power supply
wiring is faulty.

Check the power supply wiring.

Make sure the power supply wiring
is correct.

The three-phase power supply is
unbalanced.

Measure the voltage for each phase
of the three-phase power supply.

Balance the power supply by chang-
ing phases.

An error occurred in the fre-
quency of the three-phase power
supply.

Measure the frequency of the three-
phase power supply.

Make sure the power supply wiring
is correct.

Power regeneration converter
failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

A.F2B:

Converter AC Power
Supply Frequency
Detection Time
Exceeded

(The detection of the AC
power supply input fre-
quency was not com-
pleted within the set
time.)

The three-phase power supply
wiring is faulty.

Check the power supply wiring.

Make sure the power supply wiring
is correct.

The three-phase power supply is
unbalanced.

Measure the voltage for each phase
of the three-phase power supply.

Balance the power supply by chang-
ing phases.

An error occurred in the fre-
quency of the three-phase power

supply.

Measure the frequency of the three-
phase power supply.

Make sure the power supply wiring
is correct.

Power regeneration converter
failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.

A.F3B:

Converter AC Power
Supply Phase
Sequence Error

(An error occurred in the
AC power supply phase
sequence.)

The three-phase power supply
wiring is faulty.

Check the power supply wiring.

Make sure the power supply wiring
is correct.

The phases of the three-phase
power supply was different
before and after an instantaneous
power interruption.

Modify the power supply so that the
phases remain fixed.

Power regeneration converter
failure

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the power regeneration con-
verter may be faulty. Replace the
power regeneration converter.
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15.3 Warning Displays

15.3.1

The following sections describe troubleshooting in response to warning displays.

The warning names, warning meanings, and reset possibilities are listed in order of the warning numbers in

15.3.1 List of Warnings.

Remove the cause of the warning before you reset the warning.

The causes of warnings and troubleshooting methods are provided in 75.3.2 Troubleshooting of Warnings.

List of Warnings

This section provides list of warnings.

Warning Name Meanin Reset
Number J J FC3 [FC2 [ FC1[FCO
A.900 Position Error Overflow Z)Osgg%r;ggg lr]gflcoeg)d ed the parameter setting Available
i When the motor power turns ON, the position
A.901 Zloasrlrtrzogt ESZ?\;OOCV)eNrﬂOW error exceeded the parameter setting Available
(Pn526xPn528/100).
This warning occurs before the overload
alarms (A.710 or A.720) occur. If the warning .
A.910 Overload is ignored and operation continues, an over- Available
load alarm may occur.
This warning occurs before the converter
. electric operation overload alarm (A.72A)
A91A gogrsgtc?r: gl\?g:;l (; d occurs. If the warning is ignored and opera- | Available
P tion continues, a converter electric operation
overload alarm may occur.
This warning occurs before the converter
power supply regenerative overload alarm
A.91B ggn\éﬁretgt:?/oe\,\é)e\:esnigﬂy (A.72B) occurs. If the warning is ignored and | Available
9 operation continues, a converter power supply
regenerative overload alarm may occur.
Ag23 | Dulltsin Fan in The fan inside the SERVOPACK stopped. | N/A S B I
. SERVOPACK Stopped pped.
A.92B Built-in Fan in Converter The fan inside the power regeneration con- N/A
: Stopped verter stopped.
A.941 Parameter Needing Power | A parameter that requires restarting the power N/A
. Restart After Change of the SERVOPACK to update was changed.
This warning occurs before undervoltage
alarm (A.410) occurs. If the warning is .
] Undervoltage ignored and operation continues, an under- Available
voltage alarm may occur.
This warning occurs before the converter heat
. sink overheated alarm (A.7BA) occurs. If the
A.97D gggrﬁgaetreg'eat Sink warning is ignored and operation continues, a | Available
converter heat sink overheated alarm may
occur.
This warning occurs before the motor over-
A.980 Motor Overheated heated alarm (A.790) occurs. If the warning is Available

ignored and operation continues, a motor
overheated alarm may occur.

*  This warning will occur only when PNOOD.2 is set to 1 in the SERVOPACK.
Note: If Pn008.2 = 1 (does not detect warning) is selected, any warnings from the SERVOPACK will be ignored.
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15.3.2 Troubleshooting of Warnings

15.3.2 Troubleshooting of Warnings

Refer to the following table to identity the cause of a warning and the action to be taken. Contact your
Yaskawa representative if the problem cannot be solved by the described corrective action.

Warning No.:
Warning Name s . . .
(Warning Cause Investigative Actions Corrective Actions
Description)

The motor U, V, and W | Check the motor main circuit cable Confirm that there is no contact fault
wirings is faulty. connection. in the motor wiring or encoder wiring.
ii;hte(:)(?]liolivVOPACK 83N | Check the SERVOPACK gain. Increase the servo gain.
The position reference | Reduce the reference acceleration, and Reduce the reference acceleration

A.900: acceleration is too fast. | operate the SERVOPACK. )

Position Error - -

Overflow Setting of the excessive
position error alarm
level (Pn520) is low Chegk the alarm level (PnSZO) t0SEC | Set the Pn520 to proper value.

. . if it is set to an appropriate value.
against the operating
condition.
Turn the power supply OFF and then
. ON again. If the alarm still occurs, the
SERVOPACK failure | - SERVOPACK may be faulty. Replace
the SERVOPACK.
A.901: When the spindle motor

Position Error
Overflow Alarm

power turns ON, the
position error exceeded
the parameter setting

Correct the excessive position error
warning level at servo ON (Pn528).

atServo ON | p 576 5 Pn528/100).
Incorrect wiring or con- .
tact fault of spindle Check the wiring. Confjirm that the Spll ndle; Hg)tor and
motor and encoder. encoder are correctly wired.
Operation beyond the | Check the spindle motor overload Reconsider the load conditions and

] overload protection characteristics and executed run com- | operating conditions. Or, increase the
é—91 IO q characteristics. mand. motor capacity.
verloa

(Warning before Excessive load was

alarm A.710 or applied during opera-

A.720 occurs) tion because the spindle | Check the executed operation refer- Remove the mechanical problems.

motor was not driven
due to mechanical prob-
lems.

ence and motor speed.

SERVOPACK failure

The SERVOPACK may be faulty.
Replace the SERVOPACK.
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15.3 Warning Displays

(cont'd)
Warning No.:
eenhg Name Cause Investigative Actions Corrective Actions
(Warning 9
Description)
The sequence of phase .. s .
U, V, and W motor lines C.heck the wiring of the motor’s main Correct the motor wiring.
is incorrect circuit cable.
The motor main circuit
f:glliz lsvierl;}(;eérn}llz(s)rz; Make sure the wiring is correct. Correct the wiring.
contact fault.
A91A: -
Converter A mistake o_ccurred Check the power regeneration con- .
Electric when selecting the verter capacity and the total output Change the power regeneration con-
. power regeneration con- capacity p verter capacity.
gperlatlczjn verter capacity. capacity of the SERVOPACK.
verloa
Turn the power supply OFF and then
Converter current detec- ON again. If the alarm still occurs, the
tion circuit failure - power regeneration converter may be
faulty. Replace the power regeneration
converter.
The AC power supply Set AC power supply voltage within
voltage is low. Measure the power supply voltage. the specified range.
A mistake occurred Check the power regeneration con-
when selecting the pe & Change the power regeneration con-
power regeneration con- verter capacity and the total output verter capacity.
verter capacity. capacity of the SERVOPACK. ’
A.91B: )
Converter Power | The AC power supply Set AC power supply voltage within
Supply voltage is low. Measure the power supply voltage. the specified range.
gsgﬁgggatlve Turn the power supply OFF and then
. ON again. If the alarm still occurs, the
Power regeneration .
converter failure - power regeneration converter may be
faulty. Replace the power regeneration
converter.
A.923: .
Built-in Fan in The fan inside the SER- | Check for foreign matter or debris iiﬁngézfgriéinsrgﬁt\tfgI}itél;aﬁfg}nbe
gE)I;’?)/ngACK VOPACK stopped. inside the SERVOPACK. faulty. Replace the SERVOPACK.
SQZB . The fan inside the Check for foreign matter or debris Remove. the foreign matter. If the
uilt-in Fan in . - . alarm still occurs, the power regenera-
power regeneration con- | inside the power regeneration con- .
Converter verter stopped verter tion converter may be faulty. Replace
Stopped pped. ’ the power regeneration converter.
A.941: A parameter that
Parameter requires restarting the
Needing Power | power of the SERVO- |- Restart the power supply.
Restart After PACK to update was
Change changed.
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15.3.2 Troubleshooting of Warnings

(cont'd)

Warning No.:
Warning Name
(Warning
Description)

Cause

Investigative Actions

Corrective Actions

A971:
Undervoltage

* For 200-VAC
SERVOPACKSs:

The AC power supply
voltage was in the
range between 125 V
and 170 V.

For 400-VAC
SERVOPACKSs:

The AC power supply
voltage was in the
range between 250 V
and 323 V.

Measure the power supply voltage.

Set the power supply voltage within
the specified range.

The power supply volt-
age dropped during
operation.

Measure the power supply voltage.

Increase the power supply capacity.

Occurrence of instanta-
neous power interrup-
tion.

Measure the power supply voltage.

Improve the power supply conditions.

SERVOPACK failure

The SERVOPACK may be faulty.
Replace the SERVOPACK.

The surrounding air
temperature is high.

Check the surrounding air temperature
using a thermometer.

Improve the installation conditions of
the power regeneration converter and
reduce the surrounding air tempera-
ture.

The overload alarm has
been reset by turning
OFF the power too
many times.

Remove the cause of the overload
alarm.

Either the load is in

A.97D: ion i . . .
c excess or operation 1s Review the load and operation condi-
onverter performed beyond the |- tions

Heat Sink power regeneration pro- .
Overheated cessing capacity.

The installation orienta-

tion of the power regen-

eration converter is Check the installation conditions of | Install the power regeneration con-

incorrect or the dis- the power regeneration converter. verter correctly as specified.

tance from other equip-

ment is insufficient.

. The power regeneration converter
Power regeneration
. - may be faulty. Replace the power
converter failure .
regeneration converter.

The surrounding air Check the surrounding air temperature Make sure the surrounding air tem-

temperature around the perature around the motor does not
A.980: S around the motor. :

motor is high. increase.
Motor - - -
Overheated Acceleration and decel- Make the acceleration/deceleration of

eration were repeated
frequently.

the motor smoother, or change the
operation pattern.
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15.4 Troubleshooting Malfunction Based on Operation and
Conditions of the Spindle Motor

Troubleshooting for the malfunctions based on the operation and conditions of the spindle motor is provided
in this section.

Be sure to turn OFF the servo system before troubleshooting items shown in bold lines in the table.

Problem

Probable Cause

Investigative Actions

Corrective Actions

Motor Does Not
Start

The control power supply is not
ON.

Check voltage between control
power terminals.

Correct the wiring.

The main circuit power supply is
not ON.

Check the voltage between main
circuit power terminals.

Correct the wiring.

Wiring of I/O signal connector CN1
faulty or disconnected.

Check if the connector CN1 is prop-
erly inserted and connected.

Correct the connector CN1 connec-
tion.

Motor or encoder wiring discon-
nected.

Check the wiring.

Correct the wiring.

Overloaded

Run under no load and check the
load status.

Reduce load or replace with larger
capacity motor.

Motor type differs from parameter

Check the settings for parameter

Set parameter Pn01E.0 to the motor

setting (Pn01E.0). PnO1E.O. type being used.

The safety input signal (HWBB1 or | Check the / HWBB1 and /HWBB2 | Set the / HWBB1 and /HWBB2
/HWBB?2) remains OFF. input signal. input signal to ON.
SERVOPACK failure - Replace the SERVOPACK.

Motor Moves
Instantaneously,
and then Stops

Motor wiring is incorrect.

Check the motor wiring.

Correct the wiring.

Encoder wiring is incorrect.

Check the encoder wiring.

Correct the wiring.

Motor Speed
Unstable

Wiring connection to motor is
defective.

Check connections of power line
(phases U, V, and W) and encoder
connectors.

Tighten any loose terminals or con-
nectors and correct the wiring.

Motor Rotates
Without
Reference Input

SERVOPACK failure

Replace the SERVOPACK.

Inspection, Maintenance, and Troubleshooting
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15-34

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Abnormal Noise
from Motor

Mounting is not secured.

Check if there are any loose mount-
ing screws.

Tighten the mounting screws.

Check if there is misalignment of
couplings.

Align the couplings.

Check if there are unbalanced cou-
plings.

Balance the couplings.

Bearings are defective.

Check for noise and vibration
around the bearings.

Replace the motor.

Vibration source at the driven
machine

Check for any foreign matter, dam-
age, or deformations on the machin-
ery's movable parts.

Contact the machine manufacturer.

Noise interference due to incorrect
I/O signal cable specifications

The /O signal cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded twisted-

pair cable with a core of 0.12 mm?
minimum.

Use the specified I/O signal cable.

Noise interference due to length of
I/O signal cable

Check the length of the 1/O signal
cable.

The I/O signal cable length must be
no more than 3 m.

Noise interference due to incorrect
encoder cable specifications

The encoder cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded twisted-

pair cable with a core of 0.12 mm?
minimum.

Use the specified encoder cable.

Noise interference due to length of
encoder cable

Check the length of the encoder
cable.

The length of the encoder cable
must be no more than 20 m.

Noise interference due to damaged
encoder cable

Check if the encoder cable is bent
and the sheath is damaged.

Replace the encoder cable and mod-
ify the encoder cable layout.

Excessive noise to the encoder
cable

Check if the encoder cable is bun-
dled with a high-current line or near
a high-current line.

Correct the encoder cable layout so
that no surge is applied.

The FG potential varies because of
influence from machines on the
motor side, such as the welder.

Check if the machines are correctly
grounded.

Properly ground the machines to
separate from the encoder FG.

SERVOPACK pulse counting error
due to noise interference

Check if there is noise interference
on the I/O signal line from the
encoder.

Take measures against noise in the
encoder wiring.

Excessive vibration and shock to
the encoder

Check if vibration from the machine
occurred or motor installation is
incorrect (mounting surface accu-
racy, fixing, alignment, etc.).

Reduce vibration from the machine,
or secure the motor installation.

Encoder failure

Replace the motor.

Motor Vibrates at
Frequency of
Approx. 200 to
400 Hz.

Unbalanced servo gains

Check to see if the servo gains have
been correctly adjusted.

Adjust servo gains.

Speed loop gain value (Pn100) too
high

Check the speed loop gain (Pn100).
Factory setting: Kv =40.0 Hz

Reduce the speed loop gain
(Pn100).

Incorrect speed loop integral time
constant (Pn101)

Check the speed loop integral time
constant (Pn101).

Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101).

Incorrect moment of inertia ratio
(Pn103)

Check the moment of inertia ratio
(Pn103).

Correct the moment of inertia ratio
(Pn103).
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(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Position Error
(Without Alarm)

Noise interference due to incorrect
encoder cable specifications

The encoder cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded twisted-
pair cable with a core of 0.12 mm?
minimum.

Use the specified encoder cable.

Noise interference due to length of
encoder cable

Check the length of the encoder
cable.

The encoder cable must be no more
than 20 m.

Noise influence due to damaged
encoder cable

Check if the encoder cable is bent
and its sheath is damaged.

Replace the encoder cable and mod-
ify the encoder cable layout.

Excessive noise to encoder cable

Check if the encoder cable is bun-
dled with a high-current line or near
a high-current line.

Change the encoder cable layout so
that no surge is applied.

The FG potential varies because of
influence from machines on the
motor side such as the welder.

Check if the machines are correctly
grounded.

Properly ground the machines
encoder FG.

SERVOPACK pulse count error due
to noise

Check if the I/O signal line from the
encoder is influenced by noise.

Take measures against noise in the
encoder wiring.

Excessive vibration and shock to
the encoder

Check if vibration from the machine
occurred or motor installation is
incorrect (mounting surface accu-
racy, fixing, alignment, etc.).

Reduce the machine vibration or
mount the motor securely.

Unsecured coupling between
machine and motor

Check if a position error occurs at
the coupling between machine and
motor.

Secure the coupling between the
machine and motor.

Noise interference due to improper
I/O signal cable specifications

The 1/0 signal cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded twisted-

pair cable with a core of 0.12 mm?
minimum.

Use input signal cable with the
specified specifications.

Noise interference due to length of
I/O signal cable

Check the I/O signal cable length.

The I/0 signal cable length must be
no more than 3 m.

Encoder failure (The pulse count
does not change.)

Replace the motor.

SERVOPACK failure

Replace the SERVOPACK.

Motor Overheated

Surrounding air operating tempera-
ture too high

Measure the motor surrounding air
temperature.

Reduce the surrounding air operat-
ing temperature to 40°C or less.

Motor surface dirty

Visually check the surface.

Clean dust and oil from the surface. I

Motor overloaded

Check the load status with monitor.

If overloaded, reduce load or
replace with larger capacity SER-
VOPACK and motor.

Inspection, Maintenance, and Troubleshooting
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16 Appendix

16.1 Operation Modes and Applicable Parameters

The gain parameters are changed for each operation mode.
The signals that are used to select operations and the parameters that are applied are given in the following

table.
Winding Applied Parameters
Selection q M Gear | L Gear T Trans-
_ | Orien- | Servo ) ) Speed : orque .y
vl\\//_lotqr Opera tation | Mode Selec- | Selec Speed L%op Posi- | Refer- Base mis
( inding tion Signal | Signal tion tion ) | | | tion ence | o sion
Selection | Mode (JORT)| (/SV) Signal | Signal | Loop | Integra Loop | Filter |P®€9| Gear
Signal (IMGR)| (/LGR) | Gain CT'me Gain | Time | Retio | Ratio
(CHW)) ! Constant
OFF OFF | Pnl00 | Pnl01 | Pnl02 | Pn401 Pn83C
Standard | pp | opp [T ON _ *4 [ Pn83D
Mode Pnl104 | Pnl05 | Pnl06 | Pn412 —
High-speed - ON Pn83E
winding OFF OFF |Pnl2B| Pnl2C |Pnl2D| Pn4l3 |Pn434 | Pn83C
selected.”? |Servo
OFF | ON ON - Pn83D
(/CHW  |Mode Pnl2E | Pnl2F | Pnl30| Pn4l4
signal: - ON Pn434 | Pn83E
OFF) oni OFF | OFF | Pn830 | Pn831 |Pn832| Pn833 Pn83C
rienta-
tion ON *2 ON - Pn834 Pn835 Pn836 | Pn8&37 | Pn434 | Pn83D
Mode OFF ON | Pn838 | Pn839 |Pn83A| Pn83B Pn83E
ﬁi‘éﬁard OFF | OFF Pnl04 | Pnl05 | Pnl06 | Pn4l2 *s | PnS3E
Low-speed
winding |Servo
selected. |Mode OFF ON 3 *3 Pnl2E | Pnl2F | Pnl130 | Pn4l14 Pn&3E
si (QC;:TIVC\)IN) Orienta- Pnas6
gnat: tion ON *2 Pn834 Pn835 Pn836 | Pn837 Pn83E
Mode

#].

winding selection motor. However, the gain parameters are not changed even if the /CHW signal changes.

*2.
*3.

/LGR signal.

#4.
*5.

When orientation is executed, servo mode is used regardless of the setting of the /SV signal.
When the low-speed winding is selected, the L gear is used regardless of the setting of the/MGR signal and the

The base speed of the motor is applied. (There is no parameter to set.)
The base speed of the low-speed winding of the motor is applied. (There is no parameter to set.)

For a motor with only one winding, the parameters are the same as when the high-speed winding is selected on a



16.2 List of Parameters

16.2 List of Parameters

Parameter | . Setting : Factory [ When : : Reference
No. S NED) Range S Setting | Enabled CEsEiTEse Section
2 | Application Function Select Switch 2 | 0000 to 4114 - 0014 | After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.
Reserved (Do not change.)
Reserved (Do not change.)
Pn002 Reserved (Do not change.)
Direction of Load Shaft Encoder
0 Uses in forward rotation with forward reference.
1 Uses in forward rotation with forward reference.
2 Reserved (Do not change.)
3 Uses in reverse rotation with forward reference.
4 Reserved (Do not change.)
2 | Application Function Select Switch 6 | 0000 to 005F | — 0002 I“:t‘;‘fyd" Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Analog Monitor 1 Signal Selection
00 Motor speed (1 V /1000 min™")
01 Speed reference (1 V / 1000 min™")
02 Torque reference (1 V/ (Max. torque/1.2))
Pn006 03 Position error (0.05 V/1 pulse)
05 Position reference speed (1 V / 1000 min‘l)
06 Reserved (Do not change.)
08 Positioning completion (positioning completed: 5 V, positioning not completed: 0 V)
0B Reserved (Do not change.)
oc Completion of position reference (completed: 5 V, not completed: 0 V)
46 Load meter (6 V/100%)

Reserved (Do not change.)

Reserved (Do not change.)

Appendix
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16 Appendix

(cont'd)
Parameter | .. Setting . Factory | When e Reference
No. g2 NETG Range il Setting | Enabled Gl Section
2 | Application Function Select Switch 7 | 0000 to 005F | — 0000 “‘:t‘;f;i" Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.Cl
Analog Monitor 2 Signal Selection
00 Motor speed (1 V /1000 min’!)
01 Speed reference (1 V / 1000 min'l)
02 Torque reference (1 V/ (Max. torque/1.2))
Pn007 03 Position error (0.05 V/1 pulse)
05 Position reference speed (1 V /1000 min™!)
06 Reserved (Do not change.)
08 Positioning completion (positioning completed: 5 V, positioning not completed: 0 V)
0B Reserved (Do not change.)
ocC Completion of position reference (completed: 5 V not completed: 0 V)
46 Load meter (6 V/100%)
Reserved (Do not change.)
Reserved (Do not change.)
2 |Application Function Select Switch 8 | 0000 to 7121 ‘ - ‘ 0000 ‘After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.0J 1
Reserved (Do not change.)
Function Selection for UnderVoltage
Pn008 0 Does not detect warning for undervoltage.
1 Detects warning for undervoltage.
2 Reserved (Do not change.)
Warning Detection Selection
0 Detects warning.
1 Does not detect warning.
Reserved (Do not change.)
2 |App1ication Function Select Switch B | 0000 to 0111 ‘ - ‘ 0001 ‘After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.C
Reserved (Do not change.)
Alarm Gr.2 Stop Method Selection
Pn00B P
0 Stops the motor by setting the speed reference to "0".
1 Stops the motor by applying DB or by coasting.
Reserved (Do not change.)
Reserved (Do not change.)
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16.2 List of Parameters

(cont'd)
Parameter | o. Setting . Factory| When . . Reference
No. glce NETD Range Ll Setting | Enabled Gz Section
o | Application Function Select Switch | 5550 1 1701 |~ | 0000 |Afterrestart|  Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.]
Reserved (Do not change.)
Pn00D Reserved (Do not change.)
Fan Stop Error Detection Selection
0 Issues an alarm after the fan stops.
1 Issues a warning for a specified time and then an alarm after the fan stops.
Reserved (Do not change.)
2 ‘?{Ephcamn Function Select Switch | 50,0013 | = | 0000 |Afterrestart|  Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.
Load Shaft Encoder Type
0 Does not use a load shaft encoder.
1 Pulse encoder
Pno1A 2 Magnetic sensor
3 Reserved (Do not change.)
Speed Control Type when Stopped with Orientation Control with a Magnetic Sensor
0 Motor encoder type
1 Magnetic sensor type
Reserved (Do not change.)
Reserved (Do not change.)
2 ?gphcamn Function Select Switch | 5500 100011 | = | 0000 |Afterrestart|  Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.[]
Emergency Stop Signal Selection
0 Disables the emergency stop signal.
Pn01B 1 Enables the emergency stop signal.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.) ->5<
©
Q
Q.
<
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16 Appendix

(cont'd)
Parameter | .. Setting . Factory | When e Reference
No. <= NEND Range Ll Setting | Enabled CeiEEien Section
2 ‘I*é’phca“"“ Function Select Switch | 50 1003 | = 0000 |After restart|  Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Load Ratio Output Level Selection
0 A load ratio of 120% is output for the maximum spindle motor output.
1 A load ratio of 100% is output for the maximum spindle motor output.
Pn01C 2 | A load ratio of 100% is output for the instantaneous rated output.
3 A load ratio of 100% is output for the continuous rated output.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
2 fgphca“on Function Select Switch | 5309 100036 |~ | 0003 |Afterrestart|  Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Reserved (Do not change.)
PnO1E Winding Selection
0 None
1 Mechanical winding selection
2,3 | Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
2 ?gph"a“on Function Select Switch | 505 10002 | — | 0001 |Afterrestart|  Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Encoder Type
0 Reserved (Do not change.)
PnO1F 1 Pulse encoder (spindle motor)
2 Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn030 2 | Reserved (Do not change.) - ‘ - ‘ 0000 ‘ - Setup -
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16.2 List of Parameters

(cont'd)
Parameter | o. Setting . Factory| When . . Reference
No. =l NET) Range Al Setting | Enabled ClESEnIEEie] Section
5 Application Function Select Switch 0000 t0 0111 B 0001 After Setup B
31 Restart
4th 3rd 2nd 1st
digit digit digit digit
n.
Analog Speed Reference Input Selection
0 Uses Speed Reference Input Gain 1 (Pn300).
1 Uses Speed Reference Input Gain 2 (Pn30A).
Pn031 Speed Limit Selection
0 The upper limit is 105% of the rated speed.
1 The upper limit is 110% of the rated speed.
Speed Reference Gain Selection at Servo Mode
0 Does not switch speed reference gain.
1 Switches speed reference gain.
Reserved (Do not change.)
Pn100 2 | Speed Loop Gain 10 t0 20000 | 0.1 Hz | 100 I“;Itgle;i“ Tuning -
Pn101 2 | Speed Loop Integral Time Constant 15 to 51200 0.01 3000 Immedi- Tuning -
ms ately
Pn102 2 | Position Loop Gain 10 t0 20000 | 0.1/s | 100 I“;rt‘;f;h' Tuning -
Pn103 2 | Moment of Inertia Ratio 0 to 20000 1% 100 In;?éle;h_ Tuning -
Pn104 2 | 2nd Speed Loop Gain 101020000 | 0.1Hz | 100 I“::;f;l" Tuning -
Pn105 5 2nd Speed Loop Integral Time Con- 15 to 51200 0.01 3000 Immedi- Tuning B
stant ms ately
Pn106 2 | 2nd Position Loop Gain 101020000 | 0.1/s | 100 I“;Itgle;i“ Tuning -
Pn12B 2 | 3rd Speed Loop Gain 10 t0 20000 | 0.1 Hz | 100 I“;‘;f;h' Tuning -
Pn12C ’ 3rd Speed Loop Integral Time Con- 15 to 51200 0.01 3000 Immedi- Tuning B
stant ms ately
Pn12D 2 | 3rd Position Loop Gain 10 t0 20000 | 0.1/s | 100 I“:t‘;f;" Tuning -
Pn12E 2 | 4th Speed Loop Gain 101020000 | 0.1 Hz | 100 I“::;f;l" Tuning -
Pn12F 5 4th Speed Loop Integral Time Con- 15 to 51200 0.01 3000 Immedi- Tuning B
stant ms ately
Pn130 2 | 4th Position Loop Gain 101020000 | 0.1/s | 100 I“;Itgle;i“ Tuning -
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16 Appendix

(cont'd)
Parameter | .. Setting . Factory | When e Reference
No. <= NEND Range Ll Setting | Enabled Gl Section
2 Ant'l-Resonance Control Related 0000 to 0011 _ 0010 Immedi- Tuning _
Switch ately
4th 3rd 2nd 1st
digit digit digit digit
n.[]
Anti-Resonance Control Selection (refer to 12.3 and 13.4.20)
Pn160 0 | Does not use anti-resonance control.
1 Uses anti-resonance control.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn161 2 | Anti-Resonance Frequency 10 to 20000 | 0.1 Hz | 1000 IH;ETSI_ Tuning -
Pn162 2 | Anti-Resonance Gain Compensation 1 to 1000 1% 100 IH;ETSI_ Tuning -
Pn163 2 | Anti-Resonance Damping Gain 0to 300 1% 0 ln:tt;i:}(lh- Tuning -
Anti-Resonance Filter Time Con- -1000 to 0.01 Immedi- .
ol 2 stant 1 Compensation 1000 ms 0 ately Tuning B
Anti-Resonance Filter Time Con- -1000 to 0.01 Immedi- .
Hi 2 stant 2 Compensation 1000 ms 0 ately Tuning B
Pn20E 4 | Reserved (Do not change.) - - 1 After restart Setup -
Pn210 Reserved (Do not change.) - - 1 After restart Setup -
100 to 1 Pitch/
Pn230 4 | Number of Encoder Pulse 1048576 Rev 1024 | After restart Setup -
Pn232 2 | C-Phase Compensation Width -200t0 200 | 1 pulse 0 After restart Setup -
2 Pulse. Encoder Stop Vibration Sup- 0000 to 0001 _ 0001 Immedi- Setup _
pression ately
4th 3rd 2nd 1st
digit digit digit digit
n. O]
Pulse Encoder Stop Vibration Suppression
Pn234 0 Does not use stop vibration suppression.
1 Uses stop vibration suppression.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn235 2 I\%;)ia:i(tihShaft C-Phase Compensation 0to 100 1 pulse 0 After restart Setup -
S Immedi-
Pn300 2 | Speed Reference Input Gain 1 50 to 3000 Base 600 Setup -
ately
speed
Pn304 2 |JOG Speed 00 10000 |1 min-!| 500 Iﬂg?“ Setup -
Pn305 2 | Soft Start Acceleration Time 0 to 10000 1 ms 0 ln:tg?;h_ Setup -




16.2 List of Parameters

(cont'd)
Parameter | o. Setting . Factory| When . . Reference
No. =l NET) Range Al Setting | Enabled ClESEnIEEie] Section
Pn306 2 | Soft Start Deceleration Time 0 to 10000 1 ms 0 Irr::;le}(]h- Setup -
Pn30A 2 | Speed Reference Input Gain 2 500 to 30000 0'(\)701 10000 I“;rt‘;f;h' Setup -
Pn324 ) Moment of Inertia Calculating Start 0 to 20000 1% 300 Immedi- Setup _
Level ately
Pn401 ) lgt Step 1st Torque Reference Filter 0 to 65535 0.01 397 Immedi- Tuning B
Time Constant ms ately
Pn406 2 | Emergency Stop Torque 0 to 800 1% 800 In;rtréle}(/h- Setup -
2 | Torque Related Function Switch 0000 to 1111 - 0000 Irr;rtr;le}(]h- Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.00 O
1st Step Notch Filter Selection
0 Disables 1st step notch filter for torque reference.
1 Uses 1st step notch filter for torque reference.
Pn408
Reserved (Do not change.)
2nd Step Notch Filter Selection
0 Disables 2nd step notch filter for torque reference.
1 Uses 2nd step notch filter for torque reference.
Reserved (Do not change.)
Pn409 2 | 1st Notch Filter Frequency 50 to 2000 1 Hz 2000 IH;I;TSI_ Tuning -
Pn40A 2 | 1st Notch Filter Q Value 50t0 1000 | 0.01 70 I“;rt‘;f;h' Tuning -
Pn40B 2 | Ist Notch Filter Depth 0to 1000 | 0.001 0 I“:t‘éle;" Tuning -
Pn40C 2 | 2nd Notch Filter Frequency 50t02000 | 1Hz | 2000 In:tglejl' Tuning -
Pn40D 2 |2nd Notch Filter Q Value 50 t0 1000 | 0.01 70 I“;‘t‘;‘f;l" Tuning -
Pn40E 2 | 2nd Notch Filter Depth 0t0 1000 | 0.001 0 I“;gle;i“ Tuning -
Pna12 5 1§t Step 2nd Torque Reference Filter 0 10 65535 0.01 397 Immedi- Tuning B
Time Constant ms ately
Pn413 5 lgt Step 3rd Torque Reference Filter 0 10 65535 0.01 397 Immedi- Tuning B
Time Constant ms ately
Pn414 ) 1§t Step 4th Torque Reference Filter 010 65535 0.01 397 Immedi- Tuning B
Time Constant ms ately
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16 Appendix

(cont'd)
Parameter | .. Setting . Factory | When e Reference
No. g2 NETG Range Lol Setting | Enabled Gl Section
2 | Torque Related Function Switch 2 0000 to 0011 - 0000 ln::;f;h_ Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.O
3rd Step Notch Filter Selection
0 Disables 3rd step notch filter for torque reference.
Pn416 1 Uses 3rd step notch filter for torque reference.
4rd Step Notch Filter Selection
0 Disables 4rd step notch filter for torque reference.
1 Uses 4rd step notch filter for torque reference.
Reserved (Do not change.)
Reserved (Do not change.)
Pn417 2 | 3rd Notch Filter Frequency 50t02000 | 1Hz | 2000 I“;‘t‘;‘f;l" Tuning -
Pn418 2 |3rd Notch Filter Q Value 50t0 1000 | 0.01 70 I“:t‘;lej" Tuning -
Pn419 2 | 3rd Notch Filter Depth 0to 1000 | 0.001 0 I“;‘t‘;‘f;l" Tuning -
Pn41A 2 | 4th Notch Filter Frequency 50 to 2000 1 Hz 2000 Irr;[r;le}?l- Tuning -
Pn41B 2 | 4th Notch Filter Q Value 50t0 1000 | 0.01 70 I“;‘t‘;‘f;l" Tuning -
Pn41C 2 | 4th Notch Filter Depth 0to 1000 | 0.001 0 I“:tzle;" Tuning -
Pn430 2 | Torque Limit (Powering) 0 to 800 1% 150 I“;‘t‘;‘f;l" Setup -
Pn431 2 | Torque Limit (Regeneration) 0 to 800 1% 150 I“:t‘;lej" Setup -
Pn432 2 | Motor Flux Lower Level 10 to 100 1% 15 In;rtr:le}c]h- Setup -
Servo Mode Flux Level o Immedi-
Pn433 2 (for High-speed Winding) 30 to 100 1% 100 ately Setup -
Servo Mode Base Speed Ratio 0 Immedi-
Pn434 2 (for High-speed Winding) 100 to 500 1% 100 ately Setup -
Servo Mode Flux Level o Immedi-
i 2 (for Low-speed Winding) 30 t0 100 1% 100 ately Setup B
Servo Mode Base Speed Ratio 0 Immedi-
Pn436 2 (for Low-speed Winding) 100 to 500 1% 100 ately Setup -
Pn43A 2 FIL}X Leyel at Completion of 10 to 100 1% 60 Immedi- Setup _
Orientation ately
Pn43B 2 | Flux Level for Orientation Control 10 to 100 1% 60 I“;f;f;i" Setup -
Pn43D 2 | Servo Mode Speed Reference Gain 1 | 0to 10000 | 0.01% | 10000 | After restart Setup -
Pn43E 2 | Servo Mode Speed Reference Gain2 | 0to 10000 | 0.01% | 10000 |After restart Setup -
Pn43F 5 Load Ratio Meter Filter Time Con- 0 10 5000 1 ms 100 Immedi- Setup B
stant ately
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16.2 List of Parameters

(cont'd)
Parameter | o. Setting . Factory| When . . Reference
No. =l NET) Range Al Setting | Enabled ClESEnIEEie] Section
Pn456 2 | Sweep Torque Reference Amplitude 1 to 800 1% 15 In::;le)(]:h- Tuning -
2 | Notch Filter Adjustment Switch 0000 t0 0101 | — 0101 I“;gle;h‘ Tuning -
4th 3rd 2nd 1st
digit digit digit digit
n.01 01
Notch Filter Adjustment Selection 1
0 Does not adjust st step notch filter automatically using utility function.
Pn460 1 Adjust 1st step notch filter automatically using utility function.
Reserved (Do not change.)
Notch Filter Adjustment Selection 2
0 Does not adjust 2nd step notch filter automatically using utility function.
1 Adjust 2nd step notch filter automatically using utility function.
Reserved (Do not change.)
Pn502 2 | Rotation Detection Level 1to 10000 | 1 min! 20 Irr;rtr;le}(]h- Setup -
Speed Coincidence Signal Output 1 Immedi- _
Pn503 2 Width 0to 100 1 min 10 ately Setup
Pn51E ’ Excessive Position Error Warning 10 to 100 1% 100 Immedi- Setup 1531
Level ately
Excessive Position Error Alarm 1to Immedi-
Pn520 4 Level 1073741823 1 pulse | 5242880 ately Setup 15.2.1
Positioning Completed Width 0 to Immedi-
ik 4 (Using an Encoder) 1073741824 | | pulse 3 ately Setup B
Positioning Release Width 1to Immedi-
Pn524 4 (Using an Encoder) 1073741824 1 pulse 10 ately Setup -
Excessive Position Error Alarm 1to Immedi-
Al 4| Level at Servo ON 1073741823 | | pulse | 52428801 10 Setup 1521
Excessive Position Error Warning o Immedi-
Pn528 2 Level at Servo ON 10 to 100 1% 100 ately Setup 15.3.1
Pn529 2 | Speed Limit Level at Servo ON 0to 10000 |1 min™' | 10000 I“;‘t‘;f;l" Setup 15.2.1
Pn52B 2 | Overload Warning Level 1 to 100 1% 20 IH;ETSI_ Setup 11.2.5
Pn52C o |Derating of Basc Currentat Detecting | 15,109 | 105 | 100 |Afterrestart|  Setup 1125
Overload of Motor
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16 Appendix

(cont'd)
Parameter | .. Setting . Factory | When e Reference
No. g2 NETG Range il Setting | Enabled Gl Section
5 Program JOG Operation Related 0000 to 0005 B 0000 Immedi- Setup B
Switch ately
4th 3rd 2nd 1st
digit digit digit digit
n.00 O O
Program JOG Operation Switch
0 (Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536
1 (Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536
2 (Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536
(Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536
Pn530 3 (Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536
(Waiting time Pn535 — Forward movement Pn531) x Number of movements Pn536
4 (Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 —
Reverse movement Pn531) X Number of movements Pn536
5 (Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 —
Forward movement Pn531) X Number of movements Pn536
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
. 1 to Immedi-
Pn531 4 | Program JOG Movement Distance 1073741824 1 pulse | 32768 ately Setup -
Pn533 2 | Program JOG Movement Speed 1to 10000 | { min™! 500 In:tzf;h_ Setup -
Pn534 5 Rrogra}m JOG Acceleration/Decelera- 2 10 10000 1 ms 100 Immedi- Setup B
tion Time ately
Pn535 2 | Program JOG Waiting Time 0 to 10000 1 ms 100 In;?;?;l_ Setup -
Pn536 2 Number of Times of Program JOG 0 to 1000 1 time 1 Immedi- Setup B
Movement ately
Pn541 2 | Rated Speed Setting 100 to 65535 | { min™! | 65535 | After restart Setup -
Pn542 2 | Speed Coincidence Detection Width 10 to 50 1% 15 In:tr;:}(]h- Setup -
Pn543 2 | Speed Detection Level 0to 10000 | 0.01% | 100 I“;Itzf;i" Setup -
Pn544 2 | Speed Detection Hysteresis 0to 10000 | 0.01% 10 ln::;fsl_ Setup -
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16.2 List of Parameters

(cont'd)
Parameter | o. Setting . Factory| When . . Reference
No. =l NET) Range Al Setting | Enabled ClESEnIEEie] Section
5 Speed Errpr Excessive Protection 0000 to 0031 _ 0000 Immedi- _ B
Select Switch ately
4th 3rd 2nd 1st
digit digit digit digit
n.
Detection Range of Speed Error Excessive Protection
0 1/2 or less of speed reference
1 1/4 or less of speed reference
Pn545 Delay Time of Speed Error Excessive Protection
0 0 ms
1 300 ms
2 400 ms
3 500 ms
Reserved (Do not change.)
Reserved (Do not change.)
. -10000 to Immedi-
Pn550 2 | Analog Monitor 1 Offset Voltage 10000 0.1V 0 atcly Setup
. -10000 to Immedi-
Pn551 2 | Analog Monitor 2 Offset Voltage 10000 0.1V 0 ately Setup s
. . -10000 to Immedi- '
Pn552 2 | Analog Monitor Magnification (x1) 10000 x0.01 100 ately Setup
. . . -10000 to Immedi-
Pn553 2 | Analog Monitor Magnification (X2) 10000 %0.01 100 ately Setup
Pn630 ) Emergency Stop Execution Delay 0 to 10000 1 ms 0 Immedi- Setup B
Time ately
Pn632 ) Emergency Stop Fault Detection 010 65535 1 ms 10000 Immedi- Setup B
Time ately
Forward/Reverse Signal Accelera- 1 to 10 Immedi-
AT 4 | tion Constant FFFFFFFF pulzs o/ 100 ately Setup B
]
Pn802 4 Forward/Reverse Signal Decelera- 1 to 1?; y 100 Immedi- Set B
tion Constant FFFFFFFF | PY ) ately up
S
Pn804 2 | Zero-Speed Braking Time 0 to 100 1s 0 After restart Setup -
Pn805 2 | External Low-Torque Limit Level 0 to 800 1% 5 Irr;t:ls}c]h- Setup -
Pn806 2 | External High-Torque Limit Level 0 to 800 1% 10 In::;i?l_ Setup -
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16 Appendix

(cont'd)
Parameter | .. Setting . Factory | When e Reference
No. g2 NETG Range il Setting | Enabled Gl Section
2 | Motion Select 0000 to 0001 - 0000 | After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.Ol
Torque Limit Auto Judgement
0 Not judged
Pn807 1 Judged
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Load Shaft Positioning Origin 0to Immedi-
L 4 (Using an Encoder) 1073741824 I'pulse 0 ately Setup B
Load Shaft Positioning Origin 0.01 Immedi-
L 2 (Using a Magnetic Sensor) -200 to 200 deg 0 ately Setup B
Positioning Completed Width Immedi-
L) 2 (Using a Magnetic Sensor) 00200 0.1 deg 3 ately Setup B
Positioning Release Width Immedi-
Pn80E 2 (Using a Magnetic Sensor) 0 to 200 0.1 deg 10 ately Setup -
Pn80F 2 Magnetlc Sensor Signal Standardiza- 50t0200 | 0.1 deg 50 After restart Setup -
tion Angle
Pn810 4 | Reserved (Do not change.) - - 0 - Setup -
Pn812 2 | Orientation Target Speed 0 to 40960 10 3413 fmmedi- Setup -
pulse/s ately
. . . 1to 10" Immedi-
Pn813 4 | Orientation Acceleration Constant 4294967295 pulse/52 10 ately Setup -
. . . 1to 1" Immedi-
Pn815 4 | Orientation Deceleration Constant 4294967295 pulse/s2 10 ately Setup -
. 1to
Pn817 4 | Machine Encoder Pulse 1073741823 1 pulse | 4096 | After restart Setup -
Pn819 2 ﬁfioDnS“’p Position Reference Reso- |1 900 [0.1deg| 10 |Afierrestart|  Setup -
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16.2 List of Parameters

(cont'd)
Parameter | o. Setting . Factory| When . . Reference
No. glce NETD Range Ll Setting | Enabled Gz Section
2 | Orientation Function Select Switch 1 | 0000 to 1013 - 0000 | After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.C1 001
Orientation Positioning Rotation Direction
0 Automatically selected rotation direction
1 Same direction as the forward/reverse run signal
2 Forward rotation of load shaft
3 Reverse rotation of load shaft
Pn81C
Incremental Positioning Reference Point
0 Previous stop reference position
1 Current stop position
Reserved (Do not change.)
Tuneup Operation
0 Tuneup enabled
1 Tuneup disabled
Pn820 4 | Speed Detection Level 0to Ipulse/ 40960 | After restart Setup -
2097152000 S
Pn822 2 | Speed Detection Hysteresis 0to 10000 | 0.01% | 1000 | After restart Setup -
Pn823 2 | Torque Detection Signal Level 50t0 3000 | 0.1% 100 Irr;r;cls}c]h- Setup -
Pn824 2 | Torque Detection Signal Hysteresis 0to 100 0.1% 10 In:t‘[;le}c]h- Setup -
2 | Sequence Input Signal Selection 1 0000 to 1112 - 0000 | After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.[]
TLL/INC Selection
0 TLL selected
1 INC selected
2 Not selected
TLH Selection
Pn82A

0 TLH selected

1 Not selected

SSC/SV Selection

0 SSC selected

1 SV selected

PPI/LM10 Selection

0 PPI selected

1 LMI0 selected
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16 Appendix

(cont'd)
Parameter | .. Setting . Factory | When e Reference
No. g2 NETG Range il Setting | Enabled Gl Section
2 | Sequence Input Signal Selection 2 0000 to 0001 - 0000 | After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. ]
RDY/EMG2 Selection
0 RDY selected
Pn82B 1 EMG?2 selected
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
2 |Sequence Output Signal Selection 1 | 0000 to 0011 ‘ - ‘ 0000 ‘After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. O]
Speed Agree Signal Output at Zero Speed
0 Output
1 Not output
Pn82C
Torque Detection Signal Output
0 Standard output
1 Does not output at acceleration/deceleration.
Reserved (Do not change.)
Reserved (Do not change.)
Pn830 2 | 5th Speed Loop Gain 10 t0 20000 | 0.1 Hz | 100 I“;‘t‘;‘f;l" Tuning -
Pn831 2 5th Speed Loop Integral Time Con- 15 to 51200 0.01 3000 Immedi- Tuning B
stant ms ately
Pn832 2 | 5th Position Loop Gain 10020000 | 0.1/s | 100 I“;Itzf;i" Tuning -
Pn833 5 lgt Step 5th Torque Reference Filter 010 65535 0.01 397 Immedi- Tuning B
Time Constant ms ately
Pn834 2 | 6th Speed Loop Gain 10 t0 20000 | 0.1 Hz | 100 lr‘;‘;f;h' Tuning -
Pn835 2 6th Speed Loop Integral Time Con- 15 to 51200 0.01 3000 Immedi- Tuning _
stant ms ately
Pn836 2 | 6th Position Loop Gain 10t020000 | 0.1/s | 100 I“;‘t‘;‘f;l" Tuning -
Pn837 2 lst Step 6th Torque Reference Filter 0 t0 65535 0.01 397 Immedi- Tuning B
Time Constant ms ately
Pn838 2 | 7th Speed Loop Gain 10 t0 20000 | 0.1 Hz | 100 I“;Itzf;i" Tuning -
Pn839 2 7th Speed Loop Integral Time Con- 15 to 51200 0.01 3000 Immedi- Tuning _
stant ms ately
Pn83A 2 | 7th Position Loop Gain 10 t0 20000 | 0.1/s | 100 “‘:t‘;f;i" Tuning -
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16.2 List of Parameters

(cont'd)
Parameter | o. Setting . Factory| When . . Reference
No. =l NET) Range Al Setting | Enabled ClESEnIEEie] Section
Pn83B 5 lgt Step 7th Torque Reference Filter 0 10 65535 0.01 397 Immedi- Tuning B
Time Constant ms ately
Pn83C Gear Ratio 1 400 to 25000 | 0.0001 | 10000 | After restart Tuning -
Pn83D 2 | Gear Ratio 2 400 to 25000 | 0.0001 | 10000 | After restart Tuning -
Pn83E 2 | Gear Ratio 3 400 to 25000 | 0.0001 | 10000 | After restart Tuning -
Pn84C 2 | Speed Meter Gain Adjustment Value 90 to 150 0.01 100 In;rtrg}(/h- Setup -
Pn84D 2 | Load Ratio Gain Adjustment 9010150 | 0.01 100 I“;I:elle;i“ Setup -
Pn84E 2 | Load Ratio Meter Full Scale Value | 100to 1000 | 1% | 200 I“:t‘;f;h' Setup -
2 | 12-bit Digital Input Selection 0000 to 0231 - 0000 | After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. O]
12-bit Digital Reference Signal Selection
0 Digital reference signal
1 Orientation control stop position reference
Digital Speed Reference Selection
Pn850 0 12-bit biITafy
1 BCD 3-digit
2 | BCD 2-digit
3 Internal speed setting
Orientation Control Stop Position Reference Code
0 12-bit binary
1 | BCD 3-digit
2 Reserved (Do not change.)
Reserved (Do not change.)
Pn851 2 |Internal Set Speed 1 0to 10000 | 0.01% 0 After restart Setup -
Pn852 2 | Internal Set Speed 2 0to 10000 | 0.01% 0 After restart Setup -
Pn853 2 | Internal Set Speed 3 0to 10000 | 0.01% 0 After restart Setup -
Pn854 2 | Internal Set Speed 4 0to 10000 | 0.01% 0 After restart Setup -
Pn855 2 | Internal Set Speed 5 0to 10000 | 0.01% 0 After restart Setup -
Pn856 2 | Internal Set Speed 6 0to 10000 | 0.01% 0 After restart Setup -
Pn857 2 | Internal Set Speed 7 0to 10000 | 0.01% 0 After restart Setup -
Pn858 2 | Internal Set Speed 8 0to 10000 | 0.01% 0 After restart Setup -
Pn900 2 | Acceleration Basic Unit Selection 0003 to 0006 - 0004 | After restart Setup -
Pn910 2 | Reserved (Do not change.) - - 1810 - Setup -
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16 Appendix

16.3 Parameter Recording Table

Use the following form to record parameter settings for maintenance or other applications.

Factory When
Parameter Setting Name Enabled
Pn002 0014 Application Function Select Switch 2 | After restart
Pn006 0002 Application Function Select Switch 6 | Immediately
Pn007 0000 Application Function Select Switch 7 | Immediately
Pn008 0000 Application Function Select Switch 8 | After restart
Pn00B 0001 Application Function Select Switch B | After restart
Pn00D 0000 Application Function Select Switch D | After restart
Pno1A 0000 .lAApphcatlon Function Select Switch After restart
Pno1B 0000 ;\gphcatlon Function Select Switch After restart
Pno1C 0000 zi\(};plication Function Select Switch After restart
PnoO1E 0003 1Agplication Function Select Switch After restart
PnO1F 0001 1Algphcatlon Function Select Switch Afier restart
Pn030 0000 Reserved (Do not change.) -
Pn031 0001 ?lpplication Function Select Switch After restart
Pn100 100 Speed Loop Gain Immediately
Pn101 3000 Speed Loop Integral Time Constant | Immediately
Pn102 100 Position Loop Gain Immediately
Pn103 100 Moment of Inertia Ratio Immediately
Pn104 100 2nd Speed Loop Gain Immediately
Pn105 3000 stlzl(riltSpeed Loop Integral Time Con- Tmmediately
Pn106 100 2nd Position Loop Gain Immediately
Pn12B 100 3rd Speed Loop Gain Immediately
Pn12C 3000 3rd Speed Loop Integral Time Con- Tmmediately
stant
Pn12D 100 3rd Position Loop Gain Immediately
Pn12E 100 4th Speed Loop Gain Immediately
Pn12F 3000 4th Speed Loop Integral Time Con- Immediately
stant
Pn130 100 4th Position Loop Gain Immediately
Pn160 0010 Ant.l-Resonance Control Related Tmmediately
Switch
Pn161 1000 Anti-Resonance Frequency Immediately
Pn162 100 Anti-Resonance Gain Compensation | Immediately
Pn163 0 Anti-Resonance Damping Gain Immediately
Pn164 0 Anti-Resonance F1.lter Time Con- Immediately
stant 1 Compensation
Pn165 0 Anti-Resonance F 1.lter Time Con- Immediately
stant 2 Compensation
Pn20E 1 Reserved (Do not change.) -
Pn210 1 Reserved (Do not change.) -
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16.3 Parameter Recording Table

Appendix

(cont'd)
Factory When
Parameter Setting Name Enabled
Pn230 1024 Number of Encoder Pulse After restart
Pn232 0 C-Phase Compensation Width After restart
Pn234 0001 Pulse. Encoder Stop Vibration Sup- Immediately
pression
Pn235 0 and Shaft C-Phase Compensation After restart
Width
Pn300 600 Speed Reference Input Gain 1 Immediately
Pn304 500 JOG Speed Immediately
Pn305 0 Soft Start Acceleration Time Immediately
Pn306 0 Soft Start Deceleration Time Immediately
Pn30A 10000 Speed Reference Input Gain 2 Immediately
Pn324 300 Moment of Inertia Calculating Start Immediately
Level
Pn401 397 Torque Reference Filter Time Con- Immediately
stant
Pn406 800 Emergency Stop Torque Immediately
Pn408 0000 Torque Related Function Switch Immediately
Pn409 2000 Ist Notch Filter Frequency Immediately
Pn40A 70 1st Notch Filter Q Value Immediately
Pn40B 0 1st Notch Filter Depth Immediately
Pn40C 2000 2nd Notch Filter Frequency Immediately
Pn40D 70 2nd Notch Filter Q Value Immediately
Pn40E 0 2nd Notch Filter Depth Immediately
Pna12 397 1§t Step 2nd Torque Reference Filter Tmmediately
Time Constant
Pn413 397 l§t Step 3rd Torque Reference Filter Immediately
Time Constant
Pna14 397 1§t Step 4th Torque Reference Filter Immediately
Time Constant
Pn416 0000 Torque Related Function Switch 2 Immediately
Pn417 2000 3rd Notch Filter Frequency Immediately
Pn418 70 3rd Notch Filter Q Value Immediately
Pn419 0 3rd Notch Filter Depth Immediately
Pn41A 2000 4th Notch Filter Frequency Immediately
Pn41B 70 4th Notch Filter Q Value Immediately
Pn41C 0 4th Notch Filter Depth Immediately
Pn430 150 Torque Limit (Powering) Immediately
Pn431 150 Torque Limit (Regeneration) Immediately
Pn432 15 Motor Flux Lower Level Immediately
Pn433 100 Servo Mpdq Flux Level (for High- Immediately
speed Winding)
Servo Mode Base Speed Ratio (for .
Pn434 100 High-speed Winding) Immediately
Servo Mode Flux Level (for Low- .
Pn435 100 speed Winding) Immediately
Servo Mode Base Speed Ratio (for .
Pn436 100 Low-speed Winding) Immediately
Pn43A 60 Flux Level at Completion of Orienta- Immediately

tion
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16 Appendix

(cont'd)
Factory When
Parameter Setting Name Enabled
Pn43B 60 Flux Level for Orientation Control Immediately
Pn43D 10000 Servo Mode Speed Reference Gain 1 | After restart
Pn43E 10000 Servo Mode Speed Reference Gain 2 | After restart
Pn43F 100 Load Ratio Meter Filter Time Con- Immediately
stant
Pn456 15 Sweep Torque Reference Amplitude | Immediately
Pn460 0101 Notch Filter Adjustment Switch Immediately
Pn502 20 Rotation Detection Level Immediately
Speed Coincidence Signal Output .
Pn503 10 Width Immediately
Pn51E 100 Excessive Position Error Warning Immediately
Level
Pn520 5242880 Excessive Position Error Alarm Immediately
Level
Positioning Completed Width .
Pn522 5 (Using an Encoder) Immediately
Positioning Release Width .
Pn524 10 (Using an Encoder) Immediately
Excessive Position Error Alarm .
Pn526 5242880 Level at Servo ON Immediately
Excessive Position Error Warning .
Pn528 100 Level at Servo ON Immediately
Pn529 10000 Speed Limit Level at Servo ON Immediately
Pn52B 20 Overload Warning Level Immediately
Pn52C 100 Derating of Base Current at Detecting After restart
Overload of Motor
Pn530 0000 Program JOG Operation Related Immediately
Switch
Pn531 32768 Program JOG Movement Distance Immediately
Pn533 500 Program JOG Movement Speed Immediately
Pn534 100 P_rogra_lm JOG Acceleration/Decelera- Immediately
tion Time
Pn535 100 Program JOG Waiting Time Immediately
Pn536 1 Number of Times of Program JOG Tmmediately
Movement
Pn541 65535 Rated Speed Setting After restart
Pn542 15 Speed Coincidence Detection Width | Immediately
Pn543 100 Speed Detection Level Immediately
Pn544 10 Speed Detection Hysteresis Immediately
Speed Error Excessive Protection .
Pn545 0000 Select Switch Immediately
Pn550 0 Analog Monitor 1 Offset Voltage Immediately
Pn551 0 Analog Monitor 2 Offset Voltage Immediately
Pn552 100 Analog Monitor Magnification (x1) | Immediately
Pn553 100 Analog Monitor Magnification (x2) | Immediately
Pn630 0 Emergency Stop Execution Delay Immediately
Time
Pn632 10000 Emergency Stop Fault Detection Immediately

Time
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Appendix

(cont'd)
Factory When
Parameter Setting Name Enabled
Pn800 100 F orward/Reverse Signal Accelera- Immediately
tion Constant
Pn802 100 F orward/Reverse Signal Decelera- Tmmediately
tion Constant
Pn804 0 Zero-Speed Braking Time After restart
Pn8o5 5 E:E]eetinal Control Low-Torque Limit Immediately
PNn8o6 10 Ez:}zrlnal Control High-Torque Limit Immediately
Pn807 0000 Motion Select After restart
Pn80A 0 Load Shaft Positioning Origin (Using Immediately
an Encoder)
Pn8oc 0 Load Shaft Positioning Origin (Using Immediately
a Magnetic Sensor)
Pn8oD 5 Posmonmg Completed Width (Using Immediately
a Magnetic Sensor)
Pn80E 10 Pos1t10mng Release Width (Using a Tmmediately
Magnetic Sensor)
Pn8OF 50 Magnetlc Sensor Signal Standardiza- After restart
tion Angle
Pn810 0 Reserved (Do not change.) Immediately
Pn812 3413 Orientation Target Speed Immediately
Pn813 10 Orientation Acceleration Constant Immediately
Pn815 10 Orientation Deceleration Constant Immediately
Pn817 4096 fi{;t;erence Pulses per Machine Rota- After restart
Pn819 10 Eﬁlo)nStop Position Reference Reso- After restart
Pn81C 0000 Orientation Function Select Switch 1 | After restart
Pn820 40960 Speed Detection Level After restart
Pn822 1000 Speed Detection Hysteresis After restart
Pn823 100 Torque Detection Signal Level Immediately
Pn824 10 Torque Detection Signal Hysteresis | Immediately
Pn82A 0000 Sequence Input Signal Selection 1 After restart
Pn82B 0000 Sequence Input Signal Selection 2 After restart
Pn82C 0000 Sequence Output Signal Selection 1 After restart
Pn830 100 5th Speed Loop Gain Immediately
Pn831 3000 :tt;speed Loop Integral Time Con- Immediately
Pn832 100 5th Position Loop Gain Immediately
Pn833 397 lgt Step 5th Torque Reference Filter Immediately
Time Constant
Pn834 100 6th Speed Loop Gain Immediately
Pn835 3000 Stt:n§peed Loop Integral Time Con- Immediately
Pn836 100 6th Position Loop Gain Immediately
Pn837 397 l§t Step 6th Torque Reference Filter Immediately
Time Constant
Pn838 100 7th Speed Loop Gain Immediately
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(cont'd)
Parameter ';i(t;:ﬁ] 'g Name E\r/'nvahlﬁg d

Pn839 3000 Ztt:n§peed Loop Integral Time Con- Tmmediately
Pn83A 100 7th Position Loop Gain Immediately
Pn83B 397 "}itn Set%)oztsltla”fl(t)rque Reference Filter Immediately
Pn83C 10000 Gear Ratio 1 After restart
Pn83D 10000 Gear Ratio 2 After restart
Pn83E 10000 Gear Ratio 3 After restart
Pn84C 100 Speed Meter Gain Adjustment Value | Immediately
Pn84D 100 Load Ratio Gain Adjustment Immediately
Pn84E 200 Load Ratio Meter Full Scale Value Immediately
Pn850 0000 12-bit Digital Input Selection After restart
Pn851 0 Internal Set Speed 1 After restart
Pn852 0 Internal Set Speed 2 After restart
Pn853 0 Internal Set Speed 3 After restart
Pn854 0 Internal Set Speed 4 After restart
Pn855 0 Internal Set Speed 5 After restart
Pn856 0 Internal Set Speed 6 After restart
Pn857 0 Internal Set Speed 7 After restart
Pn858 0 Internal Set Speed 8 After restart
Pn900 0004 Acceleration Basic Unit Selection After restart
Pn910 1810 Reserved (Do not change.) -
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16.4 Determining Drive Capacity

16.4

16.4.1

Determining Drive Capacity

When controlling machine speed, a servo drive must supply torque to match the characteristics of the machine
that makes up the motor load, as well as torque to accelerate and decelerate the drive system (couplings,
machine, and motor). Consider the following points when determining drive capacity.

» Make clear the ratings to be used (continuous rating, short-time rating, and repetitive rating) to suit the load
characteristics.

+ Consider the efficiency of the motive force transmission mechanism and the load dispersion, and select a
drive capacity greater than the motive force required by the load.

* Select a capacity that can sufficiently provide the startup torque and maximum torque required by the load.
Use the following equation to select the drive capacity.

Drive load > Motive force to drive the load mechanism + Motive force to accelerate and decelerate
the load mechanism to the required speed

The above equation shows the method for calculating load drive force and acceleration/deceleration motive
force.

Load Drive Capacity

The following table shows the torque-speed characteristics of the load mechanism that uses the servo drive.

Appendix

Load Characteristics Load Examples | Speed-Torque Characteristics Motor Capacity
* Load torque is fixed regardless
of speed.
« Conveyers * Output is proportional to speed.
Load torque .C
. over speed is a ranes 1.0 Motor capacity is the same
Fixed Torque | - + Winches A\ ~
Load ixed load.  Other fricti Load . as the maximum speed load
(Usually a er inetion Torque | torque. capacity.
ioti loads and grav- and
friction load.) . outout .
ity loads p / Load
’ output
0 Speed 1.0
Within fixed torque range:
 Load torque is fixed regardless
of speed.
* Output is proportional to speed.
Within fixed output range: .
. . Required rated output when
* Output required by load is . . .
fixed. using a drive w1t.h ﬁxgd
. Required output .. torque characteristics is as
Fixed Output . * Load torque is inversely pro- follows:
Load over speed is a portional to speed oIOWS:
fixed load. : Required output =
1.0 Load output x
« Center drive low Fixed output control ratio!?
tension winders
. . 0.5
* Main axis of Load torque
machine-tool ’
. Vi Load output
eneer rotor 0 10 20
relays
» Load torque Intermediate speed-torque and
overspeed is output characteristics of fixed
a variable torque load and fixed output load
load. L
* Load has the 1.0 — Motor capacity is the same
Reduced h ' : .
intermediate as the maximum speed load
Output Load : .
characteris- capacity.
tics of fixed Load outout
output load 0ad outpu
and fixed Load torque
torque load. 0 1.0
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16.4.1 Load Drive Capacity

16-24

(1)

Servo Drives for Main Axes of Machine Tools

The cutting force determines the required force for a Servo Drive for the main axis of a lathe or machining
center. Constant output characteristics are required for cutting, and a constant output control range of 1: 10 to
1: 30 is required. The method to calculate the required force is given for the following lathe processing,
machine center milling, and drilling examples.

Note: The cutting oil conditions, the cutting tool material and shape, the hardness of the material being cut, and other fac-
tors that affect the cutting resistance must also be considered to accurately calculate the required force.

Lathe Processing Example

For lathe cutting, the object to be cut is rotated and the blade is pressed against it to cut the object, as shown in
the following diagram.

af >
£

The force, P, that is required to cut the object is calculated with the following formula.

B KgdLV dLv
FPe = 60 x 1000 xN¢e  Sc ~nc(kw)
TDNs
1000

V =

(m/min)

Kg: Cutting resistance (N/mmz)

d: Cutting depth (mm)

L: Length of blade actually performing cutting (i.e., amount of feed per rotation) (mm)
D: Diameter of object being processed (mm)

Ng: Main axis speed (min'l)

Nc: Machine efficiency 0.7 to 0.85

Sc: Cutting efficiency (i.e., cutting amount per 1 kW per minute) (CC/kW/min.)

B Milling Example

For milling, the blade is mounted to the main axis and rotated to cut the object being processed.

(a) Side Milling (b) Front Milling

The force, P, that is required to cut the object is calculated with the following formula.

Ks 80y nf

P. = =
F 760 x 10002 x M 10002 S: Mg

(kW)

Kg: Cutting resistance (N/mm?)

d: Cutting depth (mm)

W: Cutting width (mm)

f: Feed speed (mm/min.)

Sg: Cutting efficiency (i.e., cutting amount per 1 kW per minute) (CC/kW/min.)
Ng: Machine efficiency 0.7 to 0.85



16.4 Determining Drive Capacity

B Drilling Example

For drilling, the drill is mounted to the main axis and rotated, opening a hole in the material being processed.

L

The force, Pp, that is required is calculated with the following formula.

Note: The load torque, M, varies with the material, the drilling diameter (D), and the feed speed.

M-27n nD?f

Po = 60 %100 x 1000 x 1y _ 4 x 1000 x Spnp

(kW)

M: Drill load torque (N-cm)

n: Main axis speed (min'l)
Np:  Machine efficiency 0.7 to 0.85
D: Drilling diameter (mm)

f Feed speed (mm/min.)
Sp: Cutting efficiency (i.e., cutting amount per 1 kW per minute) (CC/kW/min.)

(2) Servo Drivers with a Gravity Load

The force required to vertically move a load, such as with a crane or loader, differs greatly depending on
whether a counterweight is used.

Drum [ D
RN O
/ Spindle motor
Speed Mo
Spindle motor N ? Speed V (m/min)
V (m/min) m
Load m (kg)
(kg)
(a) Without counterweight (b) With counterweight

The force that is required for each is calculated with the following formulas.

myV
6120Mm

Without counterweight: Pg = (kW)

(my - mc) V

With counterweight: Pg . = 61207

(kW)

V. Vertical travel speed (m/min.)
n: Machine efficiency

my:  Load mass (kg)
mc:  Counterweight mass (kg)

Appendix
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16.4.1 Load Drive Capacity

(3) Servo Drives with Friction Loads

Cranes, tables, and other horizontal conveyance equipment are friction loads.

Friction coefficient

[ Speed n
V (m/min) ) O /
Spindle motor f )

my (kg)

The force, P, that is required is calculated with the following formula, where u is the friction coefficient.

_ HmLV
Fo6120m

(kW)
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16.4 Determining Drive Capacity

16.4.2 Acceleration/deceleration Capacity

When stopping machinery operation, the acceleration method can be selected from rapid acceleration/deceler-
ation to smooth acceleration/deceleration, depending on the application. A comparison of these acceleration
methods is shown in the following table.

Acceleration

Method Control Method Explanatory Diagram Remarks
Current limit
This method suppresses Current Adjustable
. Speed | __{_ T A e .

Current- the current during accel- P Fixes the torque gener-
limited eration to a fixed value to Speed e ' ated by the motor
Acceleration | protect the drive unit and during acceleration.

machinery. = x )

“ Time
0

This method suppresses Speed
the acceleration rate so

Time-limited | that there is linear accel-
Acceleration | eration change over time,
against rapid speed refer-

Fixes the acceleration
torque.

ence changes. s Time
0
Speed
This method further sup- Suppresses the rate of
S-curve presses torque over the change in the torque at
Acceleration | above method, to perform the start and end of
smooth acceleration. acceleration.
] ' Time
0

Calculate the acceleration/deceleration capacity using the severest current-limiting acceleration according to
capacity. The formula for calculating the drive capacity required from the acceleration time 7 (s) is shown
below.

* Required drive capacity of the fixed torque characteristics range (0 < Ny; < Np)

2
_ (2m) N
Py (60) 1000z( )

* Required drive capacity of the fixed torque characteristics + the fixed output characteristics range
(0= Ny < Nyax)

_ (21t)2 Ju (Ny? + N?)
Py = (&) oM T

60 2000 ¢ (kW)

Ium: Motor axis conversion inertial moment (kg'mz)
Py Motor output at base speed (kW)

Ny Operation speed (min™!)
Ng: Base speed (min'l)
Nyax: Maximum speed (min'')

Appendix
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16.4.2 Acceleration/deceleration Capacity

B Calculation Conditions

An example of calculations based on standard drive and machinery specifications is shown below. With actual
machinery, the calculated values may vary slightly due to mechanical loss, fluctuations in the power supply
voltage, and machine noise and motor magnetic field noise countermeasures.

ltem Value

2.5 (0 t0 6,000 min™!)

Acceleration Time .1
0.5s(0to 1,500 min™")

0.13 kg'm?
Inertial Moment Jy Load: 0.10 kg'm?

Spindle motor: 0.03 kg'm2 (assuming load to be x 0.3)

Base speed Ng: 1500 min”!

(kW)
— /I ! Max. output (120%)

— { 5 min. rating

Output Characteristics (5 min. Rating)
Output

I
I
0 | I

0 1500 6000

Maximum Output During Acceleration/

0 .
deceleration 120% of 5 min. rated output

B Calculations

As a result of performing the calculations in & Calculation Conditions, the motive force required from the
acceleration/deceleration time is as follows: Upper formula: 5 min. rated 7.5 kW (47.7 N'm); Lower formula:
15 kW (95.0 N'm).

« At 0 to 1,500 min™!

2
Py = (2775) 0.13 X 1500 _ ¢ 41 (W)

60/ 1000 X 0.5

+ At 0 to 6,000 min’!

o (24)20.13 X (60002 + 15002)
=

60 2000 X 2.5 = 1089 (kw)
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16.4 Determining Drive Capacity

16.4.3 Calculating Start and Stop Times

After selecting the machine characteristics and servo drive capacity, the start and stop times can be calculated
using formulas in the following table.

ltem Calculating from Torque Calculating from Output
Torque(N-m) Output(kW)
\
Tu Pu
K |
Motor Characteristics : ! :
X X » Motor speed | - Motqr speed
0 Ng Nyax  (min-1) 0 Ng Nyax (Min)
'IF;'teSe _I?ated
- a ~}—Rated output—{ 12" Rated output—|
Fixed Torque
Characteristics
0<Ny<N t=28 . g Ny o —(2n) .
E) - N’:\AA AccBe)Ieration/ 07 Ay t (60) 1000Py Yo
deceleration Time
Fixed Output
Characteristics . R
(Ng = Ny = Nyax) PR S B Vil ‘= (LTE) VI Vi \
. 60 T 2N, 60 1000 P 2
Ng <> Ny Acceleration/ M ? M
deceleration Time
Fixed Torque + Fixed
Output Characteristics N2 N .y N2+ N2
<Ny < _2m o L M P T %1 I VI VR
(Ng < Ny < Nyax) (=% M T, ! (60) 1000P,, 2

0 < Ny Acceleration/
deceleration Time

Note: The values obtained from actual machinery may differ from calculated values due to mechanical losses, fluctuation
in supply voltages, mechanical noise, and measures taken for motor’s magnetic noise.

Ny Operation speed (min"l)
Np: Base speed (min'l)
Myax: Maximum speed (min")

IMm: Motor axis conversion inertial moment (kg-mz) (= Motor inertial moment + motor axis conversion

load inertial moment)

Tv: Motor axis maximum torque at base speed (N*m) (For a standard motor, max. torque = 5 min.

rated torque X 1.2)

Py Motor maximum output at base speed (kW) (For a standard motor, max. output = 5 min. rated

output X 1.2)

Appendix

16-29



16 Appendix

16.4.4 Intermittent Load Operating Capacity

16.4.4 Intermittent Load Operating Capacity

If operations, such as tapping a machine-tool or driving a conveyer table, are frequently reversed, care must be
taken in selecting the capacity. When using an operation cycle that includes acceleration/deceleration opera-
tions as follows, select so that the motor equivalence efficiency torque 7§ is less than the servo drive continu-

ous rated torque. (The maximum value of 7p will be 120% of the servo drive 5 min. rating.)

» Motor Torque and Speed Timechart

[T (6 +1) + T
TR: TP (tr ;é) L ts(N'm)

| TL ! Tp I
Motor torque T | I Time

tr 'ts> tf —TP

Motor speed /\ Nu

The motor reverse rating is the rating over the load where the motor load changes cyclically. When the reverse
rated output is taken to be #; and with no load is taken to be #,, o that is expressed in the following equation is

called %ED (Einschalt Dauer). In this equation, #; + ¢, is always equal to 10 minutes.

S

:

Time

__h
o = s X100 (%)
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