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Limited Warranty
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without prior notice and without any obligation.

NSK Ltd. does not assume any liability arising out of the
application or use of any product described herein;
neither does it convey any license under its present
patent nor the rights of others.



Notes for Proper Use of Megatorque Motor System

|1. For Safety Use of the Products]|

® This product is intended for the uses of general industry, and is not designed and/or manufactured for the uses
involving human lives.

® \When you consider to use this product for special uses such as nuclear control, aero-space devices, traffic control,
medical devices, various safety devices or such systems, please contact us.

® Although this product is manufactured under strict quality control, be sure to provide safety equipment for
applications to the facility which can cause serious accidents or losses due to the failure of this product.

|2. Precautionary statement for the prolonged use of the Driver Unit|

1) Temperature

® Keep the ambient temperature of the Driver Unit within 0 to 50[°C]. You cannot use the Driver Unit in a high
temperature atmosphere over 50[°C]. Keep a clearance of 100 mm in the upper and the lower side of the Driver Unit
when it is installed in an enclosure. If heat is built up on the upper side of the Driver Unit, provide ventilation openings
on the top surface or equip a forced air cool unit to take the heat out of the Driver Unit. (Measures against contamination
are required for the ventilation openings.)
2) Dust-proof and Waterproof

® Put the Driver Unit in an enclosure with the protection code of IP54 or better. Protect the Driver Unit from oil-mist,
cutting oil, metal chips and paint fume, etc. Otherwise it may result in failure of electric circuits of the Driver Unit.
(The IP code is to specify the protection level of enclosures from solid contamination and water. It is specified in the
IEC standard and other safety regulations.)

3) Wiring/Ground
@ Refer to the User's Manual for proper wiring.
® \When wiring and installing the Driver Unit, take appropriate measures not to contaminate it.
® Use the product by adhering to power specifications of Driver Unit.
® For 10 cable of CN2 control, use the one with cable length shorter than 2[m].

® For CNO USB communication cable, use the double-shielded one with length shorter than 3[m], and for the connector
at Driver Unit side, use USB mini-B.

4) Storing
® Store the Driver Unit in a place at where it is not exposed to rain, water, and harmful gas or liquid.
® Store the Driver Unit in the place at where it is not exposed to direct sunlight. Keep the ambient temperature and the
humidity as specified.
5) The limited number of times for overwriting data to EEPROM.

® The EEPROM is used to backup all data and programs. However, the number of times for overwriting is limited to
approximately 100 000 times.



|3. Precautionary statement for the prolonged use of the Motor]|

1) Temperature

® Keep the ambient temperature of the Motor within 0 to 40[°C]. You cannot use the Motor in a high temperature
atmosphere over 40[°C].

2) Dust-proof and Waterproof of the Motor

® The standard Motors PS series/PN series/PX series are not made for dust-proof or waterproof (IP30 equivalent).
You cannot use the Motor in humid or oily atmosphere.

3) Use conditions

® The allowable moment load and axial load depend on the Motor size. Double check the specified limits of the Motor
meet the actual use conditions.

® An excessive load or excessive offset load will cause permanent deflection of the rotor and the bearing abnormality.
Be sure not to drop the Motor or not to give an excessive impact to it while transporting it or installing it.

® The flatness of the Motor mounting surface shall be 0.02 mm or less.

4) Periodic check

® Puncture of the Motor and shorting or breakage of cable may occur depending on using and environmental conditions.
If the Motor is left in such conditions, it cannot exhibit its capability 100 % and will lead to a problem of the Driver
Unit. We recommend conducting the periodic preventive measures such as an insulation resistance check of the Motor,
to see its current condition.



|4. Quick troubleshooting|---Confirm it one more time.

1) When an alarm occurs
® \When an alarm occurs right after the power is on, please refer to

| 4.1. Quick Troubleshooting...Alarm when the power is 0n| .

® Did you take proper action to the alarm?

¢ Follow the remedy described in the manual again.

2) When the power does not turn on and the indication display does not turn on

® Check the voltage of main and control power by a tester if the voltage is in the range of specifications that are described
in the User’s manual.

3) When the Motor does not move

® Turn off the Motor power and check the followings.
Does the Motor turn smoothly?
Is there any jerky motion?

Does the rotation axis have any axial play?
(Never disassemble the Motor.)

® Are the control Inputs and Outputs properly functioning?
¢ Monitor the status of SVON and IPOS signals by the 1/0 command through the Handy Terminal.
¢ Check if the voltage of input signal and 24 VVDC power source are stable using an oscilloscope, etc.

4) The Motor vibrates. Positioning is inaccurate. Alarm of software thermal occurs frequently.

® Did you tune the servo parameters LO (Load inertia), SG (Servo gain), VG (Velocity loop proportional gain), PG
(Position loop proportional gain), FP (Primary low-pass filter) and NP (Primary notch filter)?

¢ Apply tuning to servo parameters by referring to “5. Tuning.”
® Are the fixing bolts of the load and the Motor securely fastened?
¢ Check and fasten them tightly if necessary.
@ Connect the ground terminal of the Driver Unit to one point grounding. (Refer to the User’s Manual for wiring.)

® |s any external force in rotational direction when the Motor is stopping with the Servo lock state? (It leads to the Motor
overheat if external force is applied.)

5) Breaker trip occurs frequently.
® \When the System recovers from the breaker trip by turning on the power again, take the following action.
¢ Select a breaker of which rated current suits to the power capacity of the Driver Unit.



|4.1. Quick Troubleshooting...Alarm when the power is on|

€ The alarm occurs when the power is turned on if input signals of EMST (Emergency stop, Pin No.3) and OTP/OTM
(Over travel limits, Pin No. 5 and 6) of the connector CN2 are not connected.
However, the Driver Unit is not defective.
¢ This is because the ports of EMST input and OTP/OTM inputs are set to the normally closed contact (B contact) at the
factory.

€ To cancel the alarm, wire these ports or follow the procedure below to change the polarity to the normally open contact
(A contact).

Step 1: identify the alarm.
1) Turn on the power of the Driver Unit.

2) Check the 7 segments LED on the front panel of the Driver Unit.
¢ The LED changes in order of H in case of “Emergency stop.”

0 The LED changes in order of —> in case of “Travel limit over” alarm.

Model EDD 7segments LED: Identifies a type of alarm. Model EDD
® |tindicates a type of alarm in 2 digit
numbers. The numbers will be dispalyed in
time sharing.
e If two or more errors occurs, the LED
indicates them in the same manner as
described above.

Power LED : Turns on after the power is on. . Powe LED: Turns on after the power is on.
Normal: Green Normal: Green
Abnormal: Orange Abnormal: Orange

When an alarm occurs In normal state



Step 2: Polarity setting of Input ports.

1) Input the command MO (Motor Off) to makethe [ M | O | ent| (‘Mo
Motor servo off to set the polarity of control . _} g
inputs. L

2) Input the command P10 (Edit input function). ‘P10 } En| (P10

———J ' FNEMST;
(&

3) Following the display of the parameter FN sp | sp | [ FNEMST;
(Function), the parmaeters NW (Anti-chattering - » ﬁ%é; 2
timer) AB (Input polarity) appear sequentially by R

k._

a press of key, then the prompt “?” appears
on the bottom line.

¢ SP key operation is not necessary in the terminal screen of EDD MegaTerm. After operating (2) above, proceed to
operation (4).

4) Input the paramter ABO to change the polarity to \T‘ \?H 07 \5}
the normally open contact. [

. . JENT |

After the imput, a prompt “?” appears again, —

press the key when the prompt «?”
appears again.

Thus the input EMST is set to the normally open
contact.

5) Input the command SV (Servoon) toturnonthe [ s || v | et
servo of the Motor.. I

¢ When setting the input OTP to the normally closed contact, input the command P12 and follow the procedure above.

¢ When setting the input OTM to the normally closed contact, input the command PI3 and follow the procedure above.

® Combination of the Motor and the Driver Unit shall conform to the specification.

® Be sure to keep the record of parameter settings.

® Do not modify the cable set.

® | ock the connectors securely and check for loose fixing screw(s).

® Please keep expendable parts and backup parts. (The Motor, the Driver Unit and the Cable set for replace)
@ Use alcohol for cleaning, and never apply thinner.
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Conformity with the International Safety Regulations

The Megatorque Motor Systems conform to the EU Directives (CE Marking) and Underwriters Laboratory (UL) regulations.

Conformity with the EU Directives

The Megatorque Motor System is a machine component that conforms to provisions of the Low Voltage Directive
2014/35/EU and EMC Directives 2014/30/EU. This will help a user in easy conformity with the EU Directives (CE
marking) of a machine into which the Megatorque Motor System is incorporated.

Table 1: List of compliance standard

ltem Conformed regulation
mgf];torque EN60034-1 : Rotating electrical machines Low Voltage
EN61800-5-1 : Adjustable speed electrical power drive Directive
systems
EN55011 : Conducted emission(Group1, Class A)
EN55011 : Radiated emission(Groupl, Class A)
EN61000-6-4 : Emi.ssion standard for industrial
environments
EN61000-6-2 : Immunity for industrial environments
: EMC requirements and specific test
||\3/I:l)\t/c:|: /U nit ENOIS00-3 I(T;f;};?jslgngszig; ;%;iiﬁi%)) Electrogla.g.netic
. Compatibility
EN61000-4-2 : Electrostatic discharge immunity Directive
EN61000-4-3 : Radiated electromagnetic field immunity
EN61000-4-4 : Electric first transient/ burst immunity
EN61000-4-5 : Surge immunity
EN61000-4-6 : Conducted disturbance immunity
EN61000-4-8 : Power frequency magnetic field immunity
EN61000-4-11 : Voltage Dips & Interruptions immunity

This equipment is not intended for use in residential environments and may not
provide adequate protection to radio reception in such environments.

Warning| In a residential environment, this product may cause radio interference, in which case
supplimentary appropriate mitigation measures may be required.

Conformity with EMC Directive

NSK defined installation models (conditions) for the Megatorque Motor PS/PN Series, including installation space and
wiring between Driver Units and Motors, and set EMC Directive based on 4 [m] cable models, which have been
certified by TUV SUD Product Service GmbH.

When Megatorque Motor PS/PN Series is incorporated into machinery, real-world installation and/or wiring conditions
may differ from those of established models. Therefore, it is necessary to check for EMC Directive compliance
(especially radiation and conduction noise) in the machinery incorporating the PS/PN Series Motors.



Conditions to Conform with EU Directives

The wiring example shown below is one of our recommendations for the conformity with the EU Directives.

Figure 1: Wiring diagram (Example)
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4 Environmental conditions
The Driver Unit must be used in the environmental condition of Pollution Degreel or 2 as specified by
IEC60664-1. The Driver Unit shall be installed into a control panel with the structure that does not allow
penetration of water, oil or dust (IP54).

4 Power source

The Driver Unit Model EDD shall be used in the environmental condition of “Over-voltage category 111"
as specified by IEC60664-1.

@ Circuit breaker

Install a circuit breaker that conforms to IEC standard and UL safety standard between the power source
and the Driver Unit.

@ Noise filter

Install a noise filter between the power source and the Driver Unit.

@ Ferrite core

Ferrite cores for signal cable shall be set to the power cable, the Motor cable and the resolver cable.

@ Protective Grounding
Be sure to ground the protective grounding terminal of the Driver Unit Model EDD to the protective
ground (PE) of the control panel for a measure against electrical shock.

Table 2: List of recommended parts

Item Specification Model Number Remarks
Circuit breaker Rated current: BV\_/_32AA(§ Conforms to IEC regulations and
15 [A] (Fuji Electric) approved by UL
Noise filter Single phase: FN2070-10/06
250 [VAC], 10 [A] (SCHAFFNER)
Surge absorber - R-A-V781BWZ-4
(Okaya Electric)
Ferrite core 1 - EQARA4002.70150
(Seiwa Electric MFG)
Ferrite core 2 - (SeIiE\/il):SEllqe?grliisleG) For the Terminal
E04SR211132

Ferrite core 3

(Seiwa Electric MFG




The following are the conditions for meeting EN60364-4-41.

Table 3: Maximum allowable fault loop impedance value in the system (for TN system)

Supply voltage V _ Circuit breaker Maximum allowable
Specification Manufacture Model Manufacturer fault loop impedance
100 <V <120 [VAC] 0.5[Q]
120 <V =230 [VAC] Rated Current: 15[A] BW32AAG Fuji Electric 0.6[Q]
230 < V < 240 [VAC] 12[Q]

Table 4: Maximum allowable fault loop impedance value in the system (for TT system)

Supply voltage V Earth leakage circuit breaker Maximum allowable
PPl 9 Specification Manufacture Model Manufacturer fault loop impedance
100 = V = 120 [VAC] Rated Current: 30[A] 200 [Q]
. Kawamura
120 <V =230 [VAC] Rated sensitivity current: | ZL63-30-30 . 250 [Q]
Electric
230 < V <240 [VAC] | 30[mA] 350 [Q]

The rated sensitivity current and the maximum allowable fault loop impedance may be specified
depending on the installation environment.
An earth leakage breaker (Type B) sensing direct current may be required.

@ Others
The motor over temperature protection of the Driver Unit doesn't link to speed.
It doesn’t have the function that store and retain the estimated value of heat generation.

Conformity with Underwriters Laboratories Standards

€ Motors
Motor is compliant with UL1004-1 standard. (File number:E216970)

@ Driver Unit Model EDD
Driver Unit Model EDD is compliant with UL61800-5-1 standard. (File number:E216221)

& Cable set

The cable material which is conforming to UL standard is used.
Be sure to meet the following as they are the supplementary conditions for the qualification.

€ Environmental conditions
The Driver Unit must be used in the environmental condition of Pollution Degreel or 2 as specified by
IEC60664-1.
The Driver Unit shall be installed into a control panel with the structure that does not allow penetration of
water, oil or dust (IP54).

€ Power source
The Driver Unit Model EDD shall be used in environmental condition of “Over-voltage category III”” as
specified by IEC60664-1.
Suitable for use on a circuit capable or delivering not more than 5,000[Arms] symmetrical amperes, 240[V]
maximum.

@ Circuit breaker
Install a circuit breaker (rated 15[A]) that conforms the UL safety standard between the power source and the
Driver Unit. (Please refer to Table 2 above for the specifications.)



@ Protective Grounding
Be sure to ground the protective grounding terminal of the Driver Unit Model EDD to the protective ground
(PE) of the control panel for a measure against electrical shock.

¢ Wiring
Use 75 [°C] CU wire only.

Wire range for field wiring terminals are marked adjacent to the terminal, on the wiring diagram or
instruction manual.

Table 5: Acceptable lead diameter

Wire Range (AWG)
Input Output
All Models 18 19

Model No.

& Others
Solid state Motor overload protection level of 115 [%] of FLA is provided in each model.

Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit
protection must be provided in accordance with the National Electrical Code and any additional local
codes.

Motor over temperature protection is not provided by the driver unit.

A Danger :Megatorque Motor PN series with Brake unit, Megatorque Motor Z
series with High environmental resistance, Megatorque Motor High
speed PX series with its Driver Unit, and their system as a combination
of Motor and Driver Unit do not comply with UL and CE marking
regulation. Driver Units comply with UL Standard and CE Mark when
used with a standard PN series Megatorque Motor. However, they do
not comply with UL standards or CE Mark when used with Megatorque
Motor PN series with Brake unit and Megatorque Motor Z series with
High environmental resistance.

A Caution : Risk of Electric Shock- Capacitor discharge time is at least 5 [min]
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1. Introduction

1. Introduction

® This is the operation manual of the Megatorque Motor System with the Driver Unit Model EDD. Please
refer to “2.4. Standard Combination List” for the applicable Megatorque Motor System.

® Before operating the Megatorque Motor System for the first time, this manual should be read thoroughly.

® We describe the standard Motors only in “2.5. Motor Specifications.” If your Motor is not one of these,
please refer to the attached specification document.
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1. Introduction

1.1. Notes to Users
1.1.1. Notes for Safety

® For your safety, you should read this manual thoroughly and understand the contents before operating the
Megatorque Motor System.

® The following notices are added to give particular emphasis on the safety precautions in this manual.
A Danger : A matter that might cause serious injuries.
AWarning A matter that might result in injuries.

A Caution : A matter that might result in the breakdown of equipment into which the
Motor is installed or the break down of the mechanism surrounding the
Motor.

1.1.2. Precautions for Use

® Pay special attention to the following when installing, checking and troubleshooting the Megatorque
Motor System.

A Caution : When making a combination of a Motor and a Driver Unit, confirm that
their specifications for Motor size and maximum Motor torque match each
other.

« This is because the Driver Unit holds the unique parameter settings for a matching
Motor.

» Refer to “2.4.Standard Combination List” for the combination.

« Make sure that the reference numbers on each identification plate of a Motor and a
Driver Unit indicate the same coding for Motor size, Motor maximum torque and
position sensor.

« If the reference numbers are not matched, the Motor may lose its accuracy and emit
noise, and furthermore, it may not move or lose its control.

A Caution : Do not cut the Cable Set, or do not hook it up to other cable.

« The modification of the Cable Set may worsen the Motor and Driver Unit
performances, typically positioning accuracy and repeatability of the resolver.

A Caution : Never disassemble the Motor because it has been precisely assembled
and tuned.

 If disassembled, it may cause abnormalities such as deterioration in rigidity and
positioning accuracy, and generation of noise.

A Caution : Be sure to connect protective ground of the Driver unit Model EDD.
« Failure to do so may cause an electric shock.

A Danger : Be sure to connect the Emergency Stop signal circuit to the EMST port of
the CN2 control 1/0O connector.

+ Please set the System so that you can immediately stop the Motor in case of an
emergency.

A Caution : Do not remove the panel of the Driver Unit so as not to cause an electric
shock. It is extremely dangerous due to high voltage present.

« Driver Units have high capacity electrolytic capacitors in its internal circuits, and
thus resulting in high residual voltage of the capacitors for few minutes after the
main power is turned off.
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A Caution :

A Danger

AWarning :
ACaution :

A Caution :

A Caution :

1. Introduction

Use of an optional regeneration resistor shall be considered for a heavy-
duty operation.

» The Megatorque Motors regenerate when they decelerate carrying heavy load
inertia.

» Aninternal capacitor charges the Motor regeneration. However, when high and
continuous regeneration exceeding its capacity is applied, excess energy activates an
alarm “Alarm P1: Abnormal main power voltage” and the Motor stops. In such a
case, you need to lower operating conditions (velocity, deceleration rate, and
operation duty cycle), or you require an external high capacity regeneration resistor.

Never apply water or oil to the Driver Unit.

» Take appropriate measures to protect the Driver Unit from water, oil, slag, dust, and
corrosive gas.

Figure 1-1: Outline of Driver Unit Model EDD

>

Do not test the insulation of the Driver Unit.
« The high voltage used in the test may destroy the internal circuits of Driver Unit.

In most cases, the Direct Drive Motor System cannot exhibit its full
performance unless the shipping set of the parameters is altered for
actual applications.

» Refer to “5. Tuning” and be sure to set the servo parameters to actual use conditions.

Allowable moment load and axial load depend on Motor size. Please
confirm that actual load conditions are in the limits of the Motor.

» Refer to “2.5. Motor Specifications” for the allowable moment load, axial load and
radial load.

An excessive eccentric load or an excessive load may cause the
permanent deformation of the rotor or premature failure of the bearing
inside the Motor. When handling the Motor, please pay special attention
not to drop it and not to give a shock to it. Protect the Motor from a
collision with an obstacle.
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1. Introduction

ACaution :
ACaution :

A Caution :
A Danger

A Danger
AWarning :

» Excessive load to the Motor may damage the bearing of Motor and may
mechanically lock the Motor.

» The flatness of the Motor mounting surface shall be 0.02 mm or less.

For an oscillating operation less than 45 [°], turn the Motor 90 [°] or more
at least once a day.

Do not give a direct impact to the Motor with a hammer or the like. A
direct impact to the outside of the Motor or the load fixed to the Motor
may deteriorate accuracy of the built-in position sensor.

When attaching a rotary machine component to the Motor such as a
bearing or a ball screw, be sure to align both centers within 0.01 mm.
Excessive eccentric load or excessive load to the Motor may cause the
premature failure of Motor’s bearing.

. As the Motor may become hot depending on your use conditions, handle

it in a sufficiantly cold state, and be careful of burns, etc.

: The Motor has a rotational part and a stationary part. Be careful not to be

caught in the rotational part, including the parts that you install.

Be sure not to activate the dynamic brake in the following conditions.
Otherwise the dynamic brake circuit may break and the Motor will enter in
a “free run” state, leading to possible injuries.

» Do not activate the dynamic brake in normal operations. Stop the Motor by a control
command, not by the dynamic brake. The dynamic brake is an auxiliary function to
stop the Motor immediately in an emergency. In the middle of operation, an alarm, a
warning or the “Emergency stop” input activates the dynamic brake.

Warnings that initiate “Servo-off” state are “A3” (Software thermal), “C0” (Position
command/Feedback error), “F5” (Program error), and “F8” (Automatic tuning
error).

» The load moment of inertia to a Motor must be within the range of the
recommended load moment of inertia described in "'2.5 Motor Specifications." In
case of an indexing operation, a position command shall be 360 degrees or less,
while the maximum speed for continual rotation must be 0.5 [s*] or less.
(However, there may be a possibility to exceed the above limits in some cases.
Please consult NSK when you require a close investigation on the limits.)

« For the PN4180 Motor, be sure to stop the Motor for 20 minutes or longer when you
stop it by the dynamic brake.

A Caution : When the Motor is continually accelerating a high inertial load with high

acceleration, the system constantly outputs a high torque exceeding the
rated torque, and thus likely to activate the warning “A3” (Software
thermal). In such a case take a remedy to decrease the load moment of
inertia or to lower the speed.
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1. Introduction

1.1.3. Interchangeability of Motor and Driver Unit

Interchangeable types

® The standard Motors and the Driver Units Model EDD can be randomly matched (interchangeable).
Therefore, you may have a combination of a Motor and a Driver Unit that have the different serial
number.

® However, please refer to “2.4. Standard Combination List” for combination of reference numbers of the
Motors, the Driver Units and the Cable Sets.

Non-interchangeable types

® The interchangeability of the Motors and the Driver Units won’t be applicable for a Megatorque Motor
System that is made to a special order. In such a case please refer to respective specification documents.

® Be sure to make a combination of a Motor and a Driver Unit with the same serial number when they are
not interchangeable. Moreover, you must use the specified Cable Set.

® Please be aware that the Megatorque Motor System won’t fully exhibit its performance as described in its
specifications if a Motor and a Driver Unit are matched with different serial number, or if you change the
length of the Cable Set. Especially in case of a System that incorporates an absolute position sensor, you
may lose positioning repeatability of the Home position.
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1. Introduction

1.2. Terminology
@ It is necessary to be familiar with some terms used in this document.

® Cable Set -------------- A cable set exclusive use for the Megatorque Motor System. Connects driver Unit
and Megatorque Motor

® CCW ---mmmmmmmemmmeee Counterclockwise; direction of Motor rotation. Seen from the top of rotor.

® closed ------------------ Logic output state; output current will flow.

® count/rev. -------------- Count/revolution. A unit of resolution. In some cases, it is described as pulse/rev. in
this manual.

® CW -mmmommmomeemeeeeee Clockwise; direction of Motor rotation. Seen from the top of rotor.

® Driver Unit ------------ Means Megatorque Motor System’s driver unit when capitalized.

® Handy Terminal ------ Means an optional handy terminal (FHT31) for RS-232C communication used for
parameter settings and programming, etc. Exclusive use for Megatorque Motor
System. .

®|0 A parameter to set a load inertia moment to the Motor. Unit is in [kgem?].

® Motor ------------------ Means Megatorque Motor System’s motor when capitalized.

® velocity gain (VG) ---Shorter name for velocity loop proportional gain.
The velocity error, the deviation of velocity feedback from the velocity command,
will be amplified by a number defined as a velocity gain set by the parameter VG,
and will be output as a torque command.

o+ (plus) direction The direction in which the position data inside the Driver Unit counts up.
®- (minus) direction  The direction in which the position data inside the Driver Unit counts down.
€ The following commands are used for the Driver Unit to set function and to execute operation.

® Command ------------- Execution instruction to the Driver Unit. It includes the command RUN to start
positioning operation and stop commands to stop positioning operation.

® Parameter -------------- The parameters hold the operational settings of internal function of the Driver Unit.
Changing of these settings enables to move the Motor as planed

¢ Global parameter-----A parameter set to a command line in program channels. This term is used
to distinguish them from local parameters. It is stored in an EEPROM.

¢ Local parameter------ A parameter that is temporarily becomes effective in a program operation.
It is not stored to an EEPROM.

® Monitor ---------------- A monitor can output data showing the internal state of the Driver Unit, such as
Motor velocity and position scale data. You can monitor them anytime.
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2. Specifications

2. Specifications

2.1. System Configuration

2.1.1.

Control Mode

® The Driver Unit Model EDD is compatible with 45 types of interface devices, and is capable of the
operations described in “Table 2-1: Applicable interface and control mode.”

Table 2-1: Applicable interface and control mode

Applicable interface

Control mode

Controllers/Interfacing devices

Application

General
Input/Output

<Program operation>

o Positioning commands are programmed and stored to the
Driver Unit.

o Performs a positioning by the inputs of channel selection
and the program starting command.

e The commands are in the absolute or incremental position
format.

<Jogging operation>

o The Motor rotates to any point by the Jog input and the Jog
direction input.

<Home Return operation>

o Set a current position to the Home position or set the Home
position by Home Return operation started by the Home
position limit input.

o An input of starting Home Return signal executes the
operation.

e PLC (Input/Output unit)
e NC controller (Provided with
Inputs/Outputs of M function)

Pulse train input

<Pulse train command positioning operation>
o Number of input pulses governs the positioning operation.

e PLC (Positioning control unit)
o Position controller (Pulse output)

e Various types of
indexing
application

o Intermittent
positioning control

RS-232C
communication

<RS-232C communication operation>

o The master controller outputs directly the positioning
command.

<Program operation>

e Program start command starts positioning operation.

<Jogging operation>

o The Jog operation command moves the Motor to any point.

<Home Return operation>

Executes Home Return operation by the start command of

Home Return.

<Velocity/torque command operation>

o Executes Velocity/torque command operation by the
command DC.

e PLC
(Serial communication unit)

e RS-232C communication terminal
(Handy Terminal, etc.)

USB communication

<USB communication operation>"

o The EDD Megaterm outputs directly the positioning
command.

<Program operation>"

o Positioning operation is controlled by the program start
command.

<Jogging operation>"

o The Motor rotates to any point by the Jog operation
command.

<Home Return operation>"

o Input of the start command of Home Return operation
executes the operation.

<Velocity/torque command operation>"

o Executes Velocity/torque command operation by the
command DC.

e PC (EDD MEGATERM)

o Various types of
indexing
application

o Intermittent
positioning control

e Constant velocity
operation

e Tension control

Analog input

<Analog input>
o Velocity/torque operation according to input voltage

e PLC (Analog voltage unit)

« Constant velocity
operation
o Tension control

— 21 —
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2. Specifications

2.1.2.

Examples of System Configuration

Fig 2-1: System configuration for program operation

Main power

Circuit breaker*
(MCCB)

Noise filter*

o

Driyer Unit Model EDD

(9

Single phase: 100 to 240 [VAC]

—

Magnetic
contactor*

7

Handy Terminal

e T

e

D

©.0.0.0.0.8.

SE-

SK Ltd.
MADE IN_JAPAN

pC*

PLC*
Motor controller*

I:l/'/ []

24 VDC
power supply*

(use
communicatigj)

Power supply for
control input

Signal for control 1/0

o=

Megatorque Motor

LResolver cable

e/
RS-232C
communication

Motor cable

* The user shall provide
these devices.

Fig 2-2: System configuration for pulse train operation and analog input operation

Main power

Circuit breaker*
(MCCB)

Noise filter*

o

Driver Unit Model EDD

(5

Single phase: 100 to 240 [VAC]

—7

Magnetic
contactor*

7

Handy Terminal

O\

©.0.0.0:.0.0-

SE-

pC*

PLC*

Motor controller*

I:l/'/ []

24 VDC
power supply*

(UsB
communicatioj) ]

Power supply for
control input

Signal for control I/O

Megatorque Motor

Pulse train input/analog input
operation

S

//
MW\
| ] ‘ NSK Lid.
o | MADE I JAPAN
e |
|

Besolver cable

RS-232C
communication

Motor cable

* The user shall provide
these devices.
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2. Specifications

Fig 2-3: System configuration for RS-232C serial communication command positioning

Main power

Single phase: 100 to 240 [VAC]

Circuit breaker*
(MCCB)

Noise filter*

a

pC*

Motor controller*

PLC*

Driver Unit Model EDD

(5

I:l/./

—

RS-232C

Magnetic
contactor*

communicatio

=)

(usB
communicatign)

Power supply for

control input

—

24 VDC
power supply*

Signal for control I/O

NSK Ltd.
MUADE [N JAPAN

Besolver cable

Megatorque Motor

Motor cable

* The user shall provide
these devices.
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2. Specifications

2.2. Reference Number and Coding
2.2.1. Mega torque Motor

Fig 2-4: Reference number coding of Mega torque Motor

M-PS 1 006 K N 002

Megatorque Motor series

Design number

N: No brake
Motor maximum torque [Nem] K: Incorporates absolute posiiton
sensor

Motor size code

2.2.2. Driver Unit Model EDD

Fig 2-5: Reference number coding of Driver Unit Model EDD

M-EDD - PS1006 AB 501 -03

03: Connectors, fixing

brackets and startup guide
Driver Unit Model EDD is included

Motor size code

Design number
Power voltage A: 100 to 240 [VAC]™ (single phase) Function 5: Standard

Positon sensor code B: Absolute position sensor

*1. For compatible Motors PN 4135, PN 4180 and PX 3050, the power voltage is 200 to 240 [VAC]
(single phase).

2.2.3. Cable Set

Fig 2-6: Reference number coding of Cable Set

M-C 004 SDP 03

Cable Set for .
Megatorque Motor Design number
03: Stationary Cable
Cable length 13: Flexible Cable
Ex : 002:-- 2 [m] , 004-:- 4[m], . .
010--10 [m] , 015--15[m]. Driver Unit Model EDD
030---30 [m]

2.2.4. Handy Terminal

Fig 2-7: Reference number coding of Handy Terminal

M-FHT 31

Handy Terminal Handy Terminal serial number
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2. Specifications

2.3. Name of Each Part

2.3.1. Mega torque Motor
2.3.1.1. PS Series
Fig 2-8: PS series Megatorque Motor
Hollow Dust cover
Rotor (stationary part)

(rotational part)

\

Resolver connector

Mounting connector




2. Specifications

2.3.1.2.

PN Series

Fig 2-9: PN2012 Motor

Hollow

Cover

(rotational part) (stationary part)

Rotor (rotational part)

Mounting base

Resolver connector

Fig 2-10: PN3045, PN4135 and PN4180 Motors

Hollow

. Cover
(rotational part) (stationary part)

= } == — - | _7>
Motor connector & '\_ _ T / i J

N _\Mounting base

Resolver connector,
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2.3.1.3. PX Series

Fig 2-11: PX3050 Motor

Cover

Hollow (stationary part)

Rotor
(rotational part)
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2. Specifications

2.3.2. Driver Unit Model EDD
Fig 2-12: Driver Unit Model EDD (standard)
e modet EDD
@ \%mwm=- w1 @
’ — (10)
(12) — 1
11
5
_— (3)
Heat sink
\\
| e (13)
® — ] 4
©) '
@)
]
© — |D
®
» 1§
} NSK Ltd.
MADE IN JAPAN
(1) Power LED (7) Ground terminal
(2) 7 segments LED M4 screws
(3) CN1 (9 pins) (8) Type _
RS-232C serial communication cable connector Nameplate sticker
Connect the optional Handy Terminal FHT31. (9) No.
(4) CN2 (50 pins) Serial number plate
Motor control signal Input/Output (I/O) connector (10) Monitor terminal
(5) CNB3 (14 pins) (11) CN5
Resolver cable connector Connector for main power
Connect the exclusive resolver cable. (12) Power amplifier charge indicator
(6) CN4 Indicates that the capacitor of the power
Motor cable connector amplifier still charges residual voltage.
Connect the exclusive Motor cable. (13) CNO
USB communication connector
For communication with PC
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2. Specifications

2.3.3. Handy Terminal

Fig 2-13: Handy Terminal M-FHT31

2 1183
—— F
~~_ c S rame

NSK -

114.4

HANDY TERMINAL

0 ESC : Escape key (Not used)

x AEENEEEA
N DKL
MNOIPIAR]

Alphabetic keys
S SITUIVIWX]
o MZL x| |
— NE RS 7 Numeric keys
I @?}F _J Code keys (superscript)

— R EER ] Special code keys

SHIFT  : Shift key "¢
CTRL  : Control key (Not used)

SP . Space key "¢ ?

BS . Back space key "*©?

ENT . Enter key " ¥
Cable Connector

[nnn ]

\%
2le | @[
(Cable length 3000) |

Note: (1) SHIFT: Press number key while pressing the | SHIFT| key to enter a

code key. The superscript of each numeric key may be entered.
(2) SP: Use this key to input a blank between letters.

(3) BS: BS: Press the key when correcting logged in mistakes.
(4) ENT: Press the key at the end of a command or parameter setting.
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2. Specifications

2.4. Standard Combination List

2.4.1. Motor and Driver Unit Model EDD Combinations
Table 2-2: Motor and Driver Unit Model EDD Combinations
Driver Unit
Motor Motor Reference number Power Cable Remarks
diameter | reference number | > > : code for specification of voltage[VAC] reference number
included items.
M-PS1004KN510 M- EDD-PS1004AB501-> %
M-PS1006KN002 | M- EDD-PS1006AB501-% % M-CO>><SDPO03
2100 (Fixed type cable)
M-PS1012KN002 M- EDD-PS1012AB501-> >
M-CO>*>*SDP13
M-PS1018KN002 M- EDD-PS1018AB501-> > (Flexible type cable) |+ 256 channels
M-PS3015KN002 | M- EDD-PS3015AB501- >k k>k: Cable length | for internal
100 to 240 program.
M-PS3030KN002 | M- EDD-PS3030AB501-3 01: 1 [m]
2150 . . -
M-PS3060KN002 | M- EDD-PS3060AB501-% % 02:2 [m] Pulse train
03. 3[m] input
M-PS3090KN002 | M- EDD-PS3090AB501-* % 04: 4 [m] (Photo coupler)
05: 5 [m]
2170 | M-PN2012KN201 | M- EDD-PN2012AB501-% % 06: 6 [m] « Analog input
@210 M-PN3045KN001 M- EDD-PN3045AB501-> %k 08: 8 [m]
10: 10 [m]
2160 M-PX3050KN502 M- EDD-PX3050AB501-> >k 15: 15 [m]
20: 20 [m]
M-PN4135KN001 | M- EDD-PN4135AB501-* % 200 to 240 30: 30 [m]
2280

M-PN4180KNOO1

M- EDD-PN4180AB501-> >

* The PN2012 and PX3050 Motors are compatible with cable lengths up to 8 [m].
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2. Specifications

2.4.2. Cable Set

Table 2-3: Reference Number of Cable Set

Function Cable length [m] Cable set reference number
1 M-C001SDP0O3

2 M-C002SDP03
3 M-C003SDP0O3
4 M-C004SDP03
5 M-C005SDP03
6

8

M-C006SDPO03
M-C008SDPO03

Stationary cable

10 M-C010SDPO03
15 M-C015SDP03
20 M-C020SDPO03
30 M-C030SDPO03

1 M-C001SDP13
2 M-C002SDP13
3 M-CO003SDP13
4 M-C004SDP13
5
6
8

M-CO005SDP13
M-C006SDP13
M-C008SDP13

Flexible cable

10 M-C010SDP13
15 M-C015SDP13
20 M-C020SDP13
30 M-C030SDP13

* The mass of the stationary cable 4 m (M-C004SDP03) is 0.85 kg.
* The mass of the flexible cable 4 m (M-C004SDP13) is 0.85 kg.

2.4.3. Handy Terminal (For parameter and program input)

@ Handy Terminal is required for inputting parameters and programs.

Table 2-4: Reference number of Handy Terminal

Handy Terminal reference number
M-FHT31
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2. Specifications

2.5. Motor Specifications
2.5.1. PS Series

Table 2-5: Specifications of PS1 Motor

ftem [Uni] Reference number | \1 ps1004kN510 | M-PS1006KN002 | M-PS1012kN002 | M-PS1018KN002
Motor outside diameter [mm] g 100 |
Maximum output torque™ | [Nem] 3/2 6/6 12/12 18/18
Rated output torque™ [Nem] 1/1 2/2 4/3 6/6

Motor height [mm] 63 85 110 135
Hollow diameter [mm] 935

Maximum rotational [s] 3/3 10/5 10/4 10/4
speed

Rated rotational speed™ |[s?] 1/1 5/3 5/3 5/2
Resolution of position sensor E‘é‘\’/‘émion] 2 621 440

:(l:);j)rlg(t;; positioning [arc-sec] 6072 %

Repeatability [arc-sec] +2

Allowable axial load [N] 1000™

Allowable radial load [N] 820"

Allowable moment load [Nem] 20 28

Rotor inertia [kgem?] 0.0023 0.0024 0.0031 0.0038
Allowable range of inertia | [kgem?] 0.15t00.23 0.0015~0.24 0.03~0.31 0.03~0.38
Mass [ka] 2.42 2.4 3.5 4.5

Ambient temperature: 0 to 40[[°C]]. Humidity: 20 to 80[%].

Environmental conditions Indoor use only. Free from condensation, dust and corrosive gas. (IP30 equivalent.)

Table 2-6: Specifications of PS3 Motor

tems [Unif] Reference number [ 1 bs3015kN002 | M-PS3030KN002 | M-PS3060KN002 | M-PS3090KN002
Motor outside diameter [mm] g 150

Maximum output torque™ [Nem] 15/15 30/30 60/60 90/90
Rated output torque™ [Nem] 5/5 10/10 20/20 30/30
Motor height [mm] 85 102 136 170
Hollow diameter [mm] g 56

Maximum rotational speed® | [s?] 10/4 10/3 8/25 5/15
Rated rotational speed® |[s?] 5/3 5/2 1/1 1/1
Resolution of position sensor EZ?/lchlnut{ion] 2621 440

Absolute positionin xo

accuracyp 9 [arc-sec] 60723

Repeatability [arc-sec] +2

Allowable axial load [N] 2 000™

Allowable radial load [N] 1700"

Allowable moment load [Nem] 42

Rotor inertia [kgem?] 0.011 0.014 0.019 0.024
Allowable range of inertia | [kgem?] 0~11 0~1.4 0.12~1.9 0.12~2.4
Mass [ka] 5.5 6.9 11.0 13.8

Ambient temperature: 0 to 40[[°C]]. Humidity: 20 to 80[%].
Indoor use only. Free from condensation, dust and corrosive gas. (IP30 equivalent.)
*1. The displayed numerical values are a combination with the Driver Unit power voltage 200 [VAC] / 100 [VAC].
*2. Accuracy at an ambient temperature of 25 + 5 [°C].
*3. 90 [sec] when the cable length exceeds 8 [m].
*4, When the radial load is 0 [N].
*5. When the axial load is 0 [N].

Environmental conditions
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2. Specifications

2.5.2. PN Series
Table 2-7: Specifications of PN Motor
ftem [Unif] Reference number| 1 bN2012kN201 | M-PN3045KNOOL | M-PN4135KNOO1 | M-PN4180KNOO1
Motor outside diameter [mm] g 170 g 210 g 280
Maximum output torque™ [Nem] 12/10 45/ 45 135/- 180/ -
Rated output torque™ [Nem] 2/2 15/15 45/ - 60/-
Motor height [mm] 35 85 95 112
Hollow diameter [mm] 2 36 g 56 2 50
Maximum rotational speed™ | [s™}] 2/2 3/15 3/- 3/-
Rated rotational speed” | [s] 1/1 1/1 1/- 1/-
Resolution of position [count/. 2621 440
sensor revolution]
Absolute positioning [arc-sec] 90°2.%3 6072
accuracy
Repeatability [arc-sec] +2
Allowable axial load [N] 1 000" 4 500" 9 500"
Allowable radial load [N] 3007 4500 9500
Allowable moment load [Nem] 20 80 160 200
Rotor inertia [kgem?] 0.0024 0.011 0.057 0.065
:f]z‘r:t‘i’:me“ded range of | sumz] 0.02t0 0.24 0.11t00.77 0.57 10 3.99 0.6510 4.55
Mass [kq] 3.7 13 26 31
Environmental conditions Ambient temperature: 0 to 40[°C]. Humidity: 20 to 80[%].
Indoor use only. Free from condensation, dust and corrosive gas. (IP30 equivalent.)

2.5.3. PX Series

Table 2-8: Specifications of PX Motor

_ Reference number M-PX3050KN502
Item [Unit]
Motor outside diameter [mm] g 160
Maximum output torque™ [Nem] 50/-
Rated output torque™ [Nem] 14/-
Motor height [mm] 130
Hollow diameter [mm] 35
Maximum rotational speed™ [sY] 10/-
Rated rotational speed™ [sY] 4]-
Resolution of position sensor [count/. 2621 440
revolution]
Absolute positioning accuracy | [arc-sec] 6072 "3
Repeatability [arc-sec] +2
Allowable axial load [N] 1 000"
Allowable radial load [N] 820
Allowable moment load [Nem] 28
Rotor inertia [kgem?] 0.0028
Recqmmended range of [kg'm?] 0.003 to 0.28
inertia
Mass [ka] 9.5
Environmental conditions Ambient temperature: 0 t_o 40[°C]. Humidityf 20 to 80[%]. '
Indoor use only. Free from condensation, dust and corrosive gas. (IP30 equivalent.)

*1. The displayed numerical values are a combination with the Driver Unit power voltage 200 [VAC] / 100 [VAC].

PN4 and PX3 correspond only to 200 [VAC].
*2. Accuracy at an ambient temperature of 25 + 10 [°C].
*3. The cable length of PN2012 and PX3050 is up to 8 [m].
*4. 90 [sec] when the cable length exceeds 8 [m].
*5. When the radial load is 0 [N].
*6. When the axial load is 0 [N].
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2. Specifications

2.5.4. Axial Load and Moment Load

A Caution : ¢ Axial load Fa shall be less than to the allowance limits load.
* Radial load Fr shall be less than to the allowance limits load.

* Moment load M shall be less than to the allowance limits load.

Fig 2-14: Load applied to a Motor

%
Y

TTTTTTTT

I
TTTTTT 71 TTTTTTTTT

(2) When an extyernal force is F, then
® Axial load FA = F + weight of payload
©® Moment load M=F x L,

I
TTTTTTTTT)]T

(1) When F is the external force, then
® Axial load Fa = F + weight of paylaod.
® Moment load M =0

(3) When an external force is F, then
® Radial load Fr=F + weight of payload
® Moment load M =F x (L+A)

Table 2-9: Dimension A (Distance between the bearing and the rotor surface)
M-PS3015KN002

Motor
reference number

M-PS1004KN510

M-PS1006KN002
M-PS1012KN002
M-PS1018KN002

M-PS3030KN002
M-PS3060KN002
M-PS3090KN002

Dimension A

28.6

30.2

32.9

Table 2-10: Dimension A (Distance between the bearing and the rotor surface)

Motor M-PN4135KN001
reference number M-PN2012KN201 | M-PN3045KN001 M-PN4180KNOO1 M-PX3050KN502
Dimension A 16.7 33.8 54.2 30.4
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2.6. External Dimensions
2.6.1. Megatorque Motors

2.6.1.1. PS Series

Fig 2-15 PS1004 type Motor

2. Specifications

6-M4 x 0.7 depth 7
PCD92 (60° equal pitch)
LPEe B equalp

\

Rotation Part

/
V4
N [ loo not use ,—2 1
I 7 G B
o Q3
o=
un
B T €
[ —— |
t“] =1
Rotor Shaft T
(rotation part) ran N
Material: Stainless A2) - ‘{LA:
63x0.4

Resolver Connector

7 e
sz@

6-M4 x 0.7 depth 6
Do not use P}CBAS (60° equal
pitch)

Motor L (33
Connector -

OO LT
OALILTL
(33.2)

T

—
—]

—

(33

N
‘(55.2;_‘F\u.' ).

(12.7)

Fixed Part |
Material: Iron

Surface Treatment: Ele#lroless
Nickel Plating .

Fig 2-16: PS1006 type Motor

6-M4 x 0.7 depth 7
PCD92 (60° equal pitch)
ftbaeit il et N

Rotation Part

(B7) 1.

Resolver Connector

(#73 1.

6-M4 x 0.7 depth 6
PCD45 (60° equal pitch)

85+0.4

-
o =
Sl -~ FH—1— — —IIH = -
ool o — <o~
! 0| == |
D INTo IS o
0| oo 3 ©|l D
S I &8
- —— — —|IH | =
m—
e
Rotor Shaft F
(rotation part) 2 or more
Material: (10) _:-L_.;—
Aluminum = =

Fixed Part /

A Caution : The bend radius of the motor cable lead ( #7) and the resolver cable lead
( #7) should be R30 [mm] or more.

A Caution : Do not use the leads of the motor cable and the resolver cable with

flexing motion.

A Caution : Do not add the stress (tension, vibration, etc) to the joint of the leads and
the connector. It causes the disconnection and the loose connection.
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2. Specifications

Fig 2-17: PS1012 type Motor

6-M4 x 0.7 depth 7
PCD92 (60° equal pitch)

6-M4 x 0.7 depth 6
PCD45 (60° equal pitch)

Rotation Part

7 Resolver Connector
1 \

#100h8( 8 os4) 21&
(#85.2) |G
T
!
|
\
5 84(&
($99.7)
(27) 4

T
(7)1,

Rotor Shaft

(rotation part)

Material: | (10) _5 or more /

Aluminum | - 1Y) ) /
300£20 Fixed Part/

Fig 2-18: PS1018 type Motor

6-M4 x 0.7 depth 7
PCD92 (60° equal pitch)

6-M4 x 0.7 depth 6
Rotation Part IPCD45 (607 equal pitch)

Resolver Connector

| Motor Connector

Rotor Shaft

(rotation part) -
Material: . :_L _6ormore
Aluminum _(10 )

/
Fixed Part/

13540.4 300£20

A Caution : The bend radius of the motor cable lead (g 7) and the resolver cable lead
(@ 7) should be R30 [mm] or more.

A Caution : Do not use the leads of the motor cable and the resolver cable with
flexing motion.

A Caution : Do not add the stress (tension, vibration, etc) to the joint of the leads and
the connector. It causes the disconnection and the loose connection.
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2. Specifications

Fig 2-19: PS3015 type Motor

Rotation Part
1 - Ay 7{t0.012y
| 6-M6 x 1.0 depth 9 2-g6H7(Tg O1%)depth o
\ PCD69 (60° equal pitch) (C0.5)
1 Resolver Connector
T \

= g» %
(35.6)

Motor Connector

6-M6 x 1.0 depth 9
PCD139 (60° equal pitch)

Rotor (rotation part)

s \ Material: Aluminum t
\ \.\ ] ,/ 10) 4 or more
\ 2-§6H7(*5-2"?)depth 8
\(c0.5) 85 £0.4 300£20

Fig 2-20: PS3030 type Motor

Rotation Part

6-M6 x 1.0 depth 9

‘ 2
| -|
PCD139 (60° equal pitch) 6-M6 x 1.0 depth 9 (

| Resolver PCD69 (60° equal pitch)

! Connector

= :
@ 1 1 _ _ \F—
El 2| —|
P Lo (=]
7 © os|
| O
2 N | ¥ Motor Connector ) BT
5| R 15
s | B \/
e p
Rotor (rotation part)
Material: Aluminum

s N o 1 27 R ( )
B | | (33.6) |.. .7
\\ (10) 5 or more Fixed Part
, Y 2-g8H7 (g7 depth 8 I
\_(C0.5) , )02 (

A Caution : The bend radius of the motor cable lead (g 7) and the resolver cable lead
(@ 7) should be R30 [mm] or more.

A Caution : Do not use the leads of the motor cable and the resolver cable with
flexing motion.

A Caution : Do not add the stress (tension, vibration, etc) to the joint of the leads and
the connector. It causes the disconnection and the loose connection.
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2. Specifications

Fig 2-21: PS3060 type Motor

Rotation Part
- s 7(+0.012)\depth 9
6-M6 x 1.0 depth 9 | 6-M6 x 1.0 depth 9 2-g8H7 [7g-"'<)dept
PCD139 (60° equal pitch) 0.050 \ PCD69 (60° equal pitch) (C0.5)
\ |

! Resolver Connector

$150h8(_§ 063)

Rotor (rotation part)
Material: Aluminum

\ (10) s ormore Fixed Part
\ 10T (+0 -
\ 2-P6H7 (*1""*) depth 8
\__(Co.5)

136=20.4 300£20

Fig 2-22: PS3090 type Motor

Rotation Part

| 6-M6 x 1.0 depth 9 2-86H7(*R-012) depth o
\ PCD69 (60° equal pitch) (Co.5)
1 Resolver Connector

6-M6 x 1.0 depth 9
PCD139 (60° equal pitch)

9 oes)
-0.063/

B3150n8(

Rotor (rotation part)
Material: Aluminum |

(10) ,J’»Me Fixed Part

\7—%H/%ﬂﬂmmm
G R 170204 300420

A Caution : The bend radius of the motor cable lead (g 7) and the resolver cable lead
(@ 7) should be R30 [mm] or more.

A Caution : Do not use the leads of the motor cable and the resolver cable with
flexing motion.

A Caution : Do not add the stress (tension, vibration, etc) to the joint of the leads and
the connector. It causes the disconnection and the loose connection.
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2.6.1.2.

PN Series

Fig 2-23: PN2012 type Motor

2. Specifications

*(145)

IR -

Rotor (rotation part)
Material: Stainless Steel
Surface Treatment: NIA

B Surface /

A

Motor Cable

Arrow C

6-M5 depth 9
PCD120 (60° equal pitch)
/Tightening Torque: 5.3 to 6.5 Nm
/ Screw Insertion Depth: 5 to 6.5 mm

A
(18)
] T
I )
- ]
Nameplate B £
,_Rotation Part ® @
— . g
o o £
2 z g
|l H ®
~ =
a
_Nameplate ne:
4-# 7 through A
e " (Fiing Motor) "\
+ . Y ¥
N A|o.os0[s uJ N
e \\ %, Rotor (rotation part)
esolver N i
24 3HT (40 depth 45 (17) Material: lron
~.(co5) |

Regards to inserting pin into rotor pinhole (2-83H7 depth 4.5)
« Set the tolerance of pin to it the clearance of pinhole.

+ Do not apply large moment and shock when inserting pins.
« Use the pinhole as positioning purpose only.

Nameplate

Motor Cable
)

Resolver Cable

Resolver Connector
(e 178803-5)

Motor Connector
(P:1-179550-4]

[ ‘

* Surface Treatment: Low Temperature
" Chrome Plating

Arrow C

+ Do not use the pinhole to hold the foad on rotor.

* The dimensions indicated by the asterisk is the
casting surface. Provide a margin of 3 mm or

more for the casting surface.

A Caution :

(o 7) should be R30 [mm] or more.

A Caution :

flexing motion.

The bend radius of the motor cable lead (g 7) and the resolver cable lead

Do not use the leads of the motor cable and the resolver cable with

A Caution : Do not add the stress (tension, vibration, etc) to the joint of the leads and
the connector. It causes the disconnection and the loose connection.

Fig 2-24: PN3045 type Motor

6-M6 x 1.0 depth 8

B85 10.4

|/ PeDL4s (60" equal pitch)  [7]5_030]

#(182)

Rotor (rotation part)
Material: Aluminum

H18 2-06H7 (*5%"% Jdepths
16002 / ) (16.3) — ) (co5)
. 7 6 or more 5.5 or more
‘;;'_,i_-, /  Nameplate (width of 9155 hg)
/ ¥
(2

)
.

s

;o
piz6HI (*31)

(210

©155h8

L {fTo.o50]

N
\ . 14210 through

) mi{ri108)

b

(14

Fixed Part
Material: Iron

/
§ / Surface Treatment: Low {
Surface Treatment: NIA__/ ® | \amepie oo emperature Chvome Plating
S| 2-06H7 [ *37"7 ]depths i o —
3 3 (C0.5) (47]) AY
Note: MY
Regards t inserting pin intoraor pinole (2-06H7 depih 8) \ | Resolver
S the olrance of pin o it th clearance of pinhoe. Y, \Resolver Connector
« Do not apply large moment and shock when inserting pins. \
Nameplate  Uoq tne pnolo as positoning purpose oy Motor Connector
[ - « Do not use the pinhole to hold the load on rotor.
= ] =
[E———— S|

* The dimensions indicated by the asterisk is the casting surface.
Provide a margin of 3 mm or more for the casting surface.
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2. Specifications

Fig 2-25: PN4135 type Motor

6-M8 x 1.25 depth 12
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Nameplate -pCD180 (60° equal pitch)
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5 or more
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Surface Treatment: NIA .~ \ Semiratie Covans pit
' i
\ 2-28H7 (‘5% ) depths
(c05)

Resolver Connector

Note:
Regards 1o inserting pin into rotor pinhole (2-66H7

depth 8 ,_Motor Connector
Nameplate * Set the tolerance of pin to fit the clearance of \
Nomepi
pinhole.
0 not apply large moment and shock when
inserting pins

se the pinhole as positioning purpose only.
+ Do not use the pinhole to hoid the load on rotor.

* The dimensions indicated by the asterisk is the casting surface.
‘Provide a margin of 3 mm or more for the casting surface.

Fig 2-26: PN4180 type Motor

6-M8 x 1.25 depth 12 8H7 ([ *9-975 ) depth
Nc;lmepla'e “PCD180 (60° equal pitch) ‘—‘—“—‘I;(CO 5)
/ e ’
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o 7l
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o 9 9. i I
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Bt # -1 a3 T hl o
g3 | L2
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Rotor (rotation part) \ Fired Part )
Material: Aluminum \ Materia ron /
4-912 through /
- e lRLLLL " L | Surface Treatment: Low ) i
Surface Treatment: N/A_ \ [/]D.050] il Temperature Chrome Plaing
\ 2-08H7 (*5-°'7 )depths — Hifa’l
©05) SEESS
Note: \
Regard t nseting pinno oot pinhole 2-06H7 | Resolver Connector
depth 8)
* Set the tolerance of pin to fit the clearance of \ Motor Connector
Nameplate pinhole. w
Do not apply large moment and shock when
inserting pins
Use the pinhole as positioning purpose only.
J - Do not use the pinhole to hoid the load on rotor.
* The dimensions indicated by the asterisk is the casting surface.
T Provide a margin of 3 mm or more for the casting surface.
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2. Specifications

2.6.1.3.

PX Series

Fig 2-27: PX3050 type Motor

< T PCDI51 (60° equal pitch)
* \ 6-M6 x 1.0 depth 9
12-M5 x 0.8 depth 9 . 7.5 or more 4001 3|
/"PCD94 (30° equal pitch) (width of 105 hg) o
/ [/Tc.c50 Nameplate .
5 7 roed Sufaces T | | Resolver Connector
/ bt & (AVP:178964-5) (17,8,
o = ~ \
] / o e N \
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b / ~ 1
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ed _| 4 1 £
A o )
3 o g5 E (33.6) i o
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Rotor o (33.8)]
| Rotation Part - Motor Connector |
Y Material . e
/ Y Aluminum | (AMP:1-179552-4} |
/. (R Waste \\ Surface
7 Cover \HeatHole '\ Treatment: N/A |10 or more [ Fixed Surface A
X ( +0.012y
Non-Rotation 13002 300 s20 [ Jdepth 9

art

6-M5 x 0.8 depth 8_

A Caution :
A Caution :
A Caution :

The bend radius of the motor cable lead (g 7) and the resolver cable lead
(o 7) should be R30 [mm] or more.

Do not use the leads of the motor cable and the resolver cable with
flexing motion.

Do not add the stress (tension, vibration, etc) to the joint of the leads and
the connector. It causes the disconnection and the loose connection.
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2. Specifications

2.6.2.

Driver Unit Model EDD

Fig 2-28: Driver Unit Model EDD
(Motor type: PS1004, PS1006, PS1012, PS1018, PS3015, PS3030, and PN2012)
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Fig 2-29: Driver Unit Model EDD
(Motor type: PS3060, PS3090, PN3045, PN4135, PN4180, and PX3050)
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2. Specifications

2.6.3. Cable Set

A Caution :

2.6.3.1. Stationary Cable

A Caution :
A Caution :

If you connect the cable to a moving part, be sure to use a flexible type
cable.

Bending radius of a Motor cable (g 8) and resolver cable (g 8) shall be
R43 mm or over.

Do not add the stress (tension, vibration, etc) to the cable and the
connector. It causes the disconnection and the loose connection.

Fig 2-30: Cable Set (Fixed type: M-COxxxSDP03)

Motor Cable

Motor side

— — [+] —

i}

)
Gl

Resolver Cable

Driver Unit side

2.6.3.2. Flexible Cable

A Caution :

A Caution :
A Caution :

Do not move the following parts.
e A range of 200 [mm] from the end face of the Motor side receptacle housing

e A rrange of 200 [mm] from the end face of the Driver Unit side plug assembly and
connector header

The bending radius of a Motor cable (g 8) and resolver cable (g 8) shall
be R80 mm or over. The radius of cables at the connecting position shall
be R40 mm or over.

Do not add the stress (tension, vibration, etc) to the cable and the
connector. It causes the disconnection and the loose connection.
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2. Specifications

Fig 2-31: Cable Set (Flexible type: M-COxxxSDP13)
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2.7. Driver Unit Specifications

2. Specifications

Table 2-11: Specifications of Driver Unit Model EDD (PS Series)

Iltem Specification
Motor type PS1004 | PS1006 | PS1012 | PS1018 | PS3015 | PS3030 | PS3060 | PS3090
Output current Continuous output [Arms] 0.5 0.8 1.2 2.1 2.1 25 4.1 4.0
Maximum output [Arms] 2.6 24 35 5.8 6.6 8.2 14.9 14.9
Rated capacity [kVA] 0.3 0.3 0.4 0.6 0.6 0.9 0.45 0.6
Max. capacity [KVA]? 1.1/03 1.0/0.4 1.4/0.6 22/09 | 22/10 | 27/12 | 46/20 | 47/22
Input power Control capacity [kVA] 0.06 |

Control power

Main power

Single phase 100 to 240 [VAC]
50/60[Hz] Voltage Fluctuation: +10/-15[%] or less

Position sensor

resolution [count/revolution]

2621 440

Maximum velocity speed [s]

10™

Control mode

Positioning control

Program operation (256 program channels), Pulse train command, RS-232C serial
communication command, Jogging, Home Return

Velocity control

RS-232C serial communication command, Analog input command

Torgue control

RS-232C serial communication command, Analog input command

Input signal

Pulse train command

Photo coupler input. Maximum frequency 2 [Mpps]
Input format: CW/CCW, Pulse & direction or gA/gB

Resolution changer for free manipulation is available. (1000 to 5 242 880 [count/revolution])

Analog input

Analog command voltage input _voltage +10 [V]

Control input

Photo coupler (+ common), 17 input ports. Input voltage: 24 [VDC]

Emergency stop, Alarm clear, Over travel limit + direction, Over travel limit — direction, Servo
ON, Program operation start, Stop, Internal program channel switching 0 to 7, Jog, Jog direction,
(Hold, Velocity override, Integration OFF, Home Return start, and Home position limit) *?

Output signal

Position feedback signal

Signal format: gA/gB/gZ line driver. Free resolution setting to gA/gB is available.

Resolution of gA/gB:  Shipping set: 20 480 [count/revolution] (Quadrupled: 81 920)
Maximum: 1 310 720 [count/revolution] (Quadrupled: 5 342 880)
*Because the maximum frequency is 781 [kHz], the setting of the resolution limits the

maximum rotational speed. (Max. velocity = 781 [kHz]/ resolution of gA (2B)
Resolution of gZ: 80 [count/revolution]

Control output

Photo coupler (£ common), 8 output ports. Max. switching capacity: 24 [VDC]/50 [mA]
Driver Unit ready, Warning, Travel limit detection +/- directions, Servo state, Busy, In-position,
Target proximity A (Target proximity B, Zone A*B+C, Travel limit +/- directions, Normal,
Position error under/over, Velocity under/over, Torque command under/over, Thermal loading

under/over, Home Return complete, Home position defined)™

Excess error, Program error, Automatic tuning error, Position command/Position feedback error,
Software thermal error, Home position undefined, Main AC line under voltage, Over travel limit,
RAM error, ROM error, System error, Interface error, ADC error, Emergency stop, CPU error,

Alarm Position sensor error, Absolute position error, Motor cable disconnected, Excess velocity,
Commutation error, Overheat, Main AC line over voltage, Excess current, Control AC line under
voltage, Power module error

Monitors Analog monitor x2, (Free range and offset setting), RS-232C/USB monitor

Communication

RS-232C serial communication (Asynchronous, 9600 [bps]), USB (USB2.0 compatible)

Data backup

EEPROM (Overwriting and deleting of parameters are limited to 100 000 times.)

Others

*Automatic tuning

*Function set to Input/Output ports available
*Temporal parameter setting by program is available
eIndividual acceleration/deceleration setting

*Acceleration profiling (deformation sine, deformation trapezoid, cycloid, simple harmonic)

Operating temperature / o o
Environmental St?)ring tgmperpature 010 50[*C] /-20 1o 70[*C]
conditions Operation / storing humidity 90% or less. No condensation. 20 to 80% for storing (no condensation)
Vibration resistance 4.9 [m/s?]
Internal Regeneration Optional regeneration resistor available_whgn the regeneration energy is beyond 28[J]. « Connect
function . to R+,' R-, SE+ and SE-. (Never short-circuit them.)
Dynamic brake Functions at power-off, servo-off and an occurrence of alarm.
Compatible UL UL61800-5-1
safety CE LVD EN61800-5-1
regulation EMC EN61800-3
usB CNO USB mini-B
RS-232C CN1 D-sub 9 pins
Control I/O CN2 Half pitch connector 50 pins
Position sensor CN3 Half pitch connector 14 pins
Connector Motor / optional
regeneration CN4 Plastic connector
resister
Control / main CN5 Plastic connector
power source
Mass [kg] 1.1 1.6

*1: Depends on the Motor type. Refer to “2.5 Motor Specifications.”
*2: Change of function assignment of the Input/Output ports will make these functions effective.

*3: The displayed numerical values are a combination with the Driver Unit power voltage 200 [VAC] / 100 [VAC].
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2. Specifications

Table 2-12: Specifications of Driver Unit Model EDD (PN Series/PX Series)

Item PN2012 PN3045 PN4135 PN4180 PX3050
Output Continuous output [Arms] 1.2 4.5 4.5 4.5 3.9
current Maximum output  [Arms] 6.5 14.9 14.9 14.9 14.9
Rated capacity [KVA] 0.2 0.5 0.8 1.0 1.0
Input Max. capacity [KVA]*® 2.3/0.8 41/1.9 481 — 481 — 45/ —
power Control capacity [KVA] 0.06
Control power Single phase 100 to 240 [VAC] 50/60[Hz] | Single phase 200 to 240 [VAC] 50/60[Hz] Voltage Fluctuation:
Main power Voltage Fluctuation: +10/15[%] or less +10/15[%] or less
Position sensor resolution
[count/revolution] 2621440
Maximum velocity speed [s] 10"

Control
mode

Position control

Program operation (256 program channels), Pulse train command, RS-232C serial communication
command, Jogging, Home Return

Velocity control

RS-232C serial communication command, Analog input command

Torgue control

RS-232C serial communication command, Analog input command

Input
signal

Pulse train command

Photo coupler input. Maximum frequency 2 Mpps
Input format: CW/CCW, Pulse & direction or gA/gB
Resolution changer for free manipulation is available. (1000 to 5 242 880 [count/revolution])

Analog input

Analog command voltage input _voltage +10 [V]

Control input

Photo coupler (£ common), 17 input ports. Input voltage: 24 VDC

Emergency stop, Alarm clear, Over travel limit + direction, Over travel limit — direction, Servo ON, Program
operation start, Stop, Internal program channel switching 0 to 7, Jog, Jog direction, (Hold, Velocity override,
Integration OFF, Home Return start, and Home position limit) *

Output
signal

Position feedback signal

Signal format: gA/gB/gZ line driver. Free resolution setting to gA/gB is available.
Resolution of gA/gB:  Shipping set: 20 480 [count/revolution] (Quadrupled: 81 920)
Maximum: 1 310 720 [count/revolution] (Quadrupled: 5 342 880)
*Because the maximum frequency is 781 [kHz], the setting of the resolution limits the maximum
rotational speed. (Max. velocity = 781 [kHz] / resolution of gA (eB)
Resolution of gZ: 80 [count/revolution]

Control output

Photo coupler (+ common), 8 output ports.  Max. switching capacity: 24 VDC/50 [mA]

Driver Unit ready, Warning, Travel limit detection + directions, Servo state, Busy, In-position, Target
proximity A (Target proximity B, Zone A*B+C, Travel limit +/- directions, Normal, Position error under/over,
Velocity under/over, Torque command under/over, Thermal loading under/over, Home Return complete,
Home position defined)™

Alarm

Excess error, Program error, Automatic tuning error, Position command/Position feedback error, Software
thermal error, Home position undefined, Main AC line under voltage, Over travel limit, RAM error, ROM
error, System error, Interface error, ADC error, Emergency stop, CPU error, Position sensor error, Absolute
position error, Motor cable disconnected, Excess velocity, Commutation error, Overheat, Main AC line over
voltage, Excess current, Control AC line under voltage, Power module error

Monitors

Analog monitor x2, (Free range and offset setting), RS-232C/USB monitor

Communication

RS-232C serial communication (Asynchronous, 9600 bps), USB (USB2.0 compatible)

Data backup

EEPROM (Overwriting and deleting of parameters are limited to 100 000 times.)

*Automatic tuning
*Function set to Input/Output ports available

Others *Temporal parameter setting by program is available
eIndividual acceleration/deceleration setting
*Acceleration profiling (deformation sine, deformation trapezoid, cycloid, simple harmonic)
. Ope_ratmg temperature / 010 50[°C] / -20 to 70[°C]
Environ- storlng temperature
mentgl Ope_ratmg h_ur_nldlty/ 90% or less. No condensation.
conditions | storing humidity
Vibration resistance 4.9[m/s?]
Regeneration Optional regeneration resistor availaple \_Nhen the regeneration energy is beyond 28[J]. « Connect to
Internal R+, R-, SE+ and SE-. (Never short-circuit them.)
function Dynamic brake Functions at power-off, servo-off and an occurrence of alarm.
Brake can be released by command (refer to "9.3.Glossary of Command and Parameter " command KB)
Compat|b|e UL UL61800-5-1
safety CE LVD EN61800-5-1
regulation EMC EN61800-3
USB CNO USB mini-B
RS-232C CN1 D-sub 9 pins
Control I/O CN2 Half pitch connector 50 pins
Position sensor | CN3 Half pitch connector 14 pins
Connector ["Motor/ optional
regeneration CN4 Plastic connector
resister
Control / main CN5 Plastic connector
power source
Mass [Kkg] 1.1 | 1.6

*1: Depends on the Motor type. Refer to “2.5 Motor Specifications.”
*2: Change of function assignment of the Input/Output ports will make these functions effective.
*3: The displayed numerical values are a combination with the Driver Unit power voltage 200 [VAC] /100 [VAC].
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A Caution :

A Caution :
A Caution :

2.8. USB Interface Specifications

A Caution :

2. Specifications

Use a cable of 3 m or less for a connection cable with PC, etc.

Be sure to connect a protective ground of the Driver Unit Model EDD.

Failure to connect a protective ground may result in electric shock, and also cause
PC malfunctions.

USB communication is for maintenance. Do not use it for normal
operation.

When USB communication and RS-232C serial communication are
performed at the same time, USB communication is processed first, then
RS-232C serial communication is processed.

CNO: USB Communication Connector
* Use EDD MEGATERM as PC side terminal software of USB communication.

Refer to “8.10 USB Communication” for specifications of USB communication.

Table 2-13: CNO Connector List

Driver Unit side connector ;
USB mini-B J.S.T. Mfg. Co., Ltd. UB-M5BR-DMP14-4S or equivalent
Pin-Out (CNO)
Fig 2-32: CNO Pin-out

(=)
GND| |(5)
N.C.| |(4)
D+ | |(3)
D~ |(2)
VBus @

J

CNO Signal List
Table 2-14: CNO Signal List
Pin Signal I/O Function
name
1 Vsus Output +5 V power source
2 D - 1/0 Transmit / receive data (differential)
3 D+ 1/0 Transmit / receive data (differential)
4 N.C. — —
5 GND — GND
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2. Specifications

2.9. RS-232C Interface Specifications

® Refer to “8.9. RS-232C Communication” for specifications of RS-232C communication.

® Refer to “Appendix 7. Wiring of RS-232C Communication Cable” for connecting with a control device.
¢ Optional RS-232C cable [M-C003RS03] is available from NSK.
2.9.1. CN1: RS-232C Serial Communication Connector

* The optional Handy Terminal FHT 31 is available for the RS-232C communication terminal.

Table 2-15: Connector list

Driver Unit connector

Mating connector type

Mating connector shell type

Japan Aviation Electronics Industry, Ltd.

DELC-J9SAF-13L9E or equivalent

DE-9PF-N* or equivalent

DE-C2-J6R* or equivalent

* The user shall provide these connectors.
They are not necessary if NSK Handy Terminal FHT 21 is used.

29.1.1. CN1 Pin-Out

2.9.1.2. CNL1 Signal List

Fig 2-33: Pin-out

e

& | pTR
FG @ @ SR
+5V @
RTS @@ RXD
. ® D CTS

) XD

Table 2-16: Signal list

Pin Signal name 1/0 Function
1 TXD Output | Transmit data
2 CTS Input Clear to send
3 RXD Input Receive data
4 DSR Input Data set ready
5 DTR Output Data terminal ready
6 SG — Digital signal ground
7 RTS Output | Ready to send
8 +5V Output Never connect
9 FG — Frame ground (shield)
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2. Specifications

2.10. Specifications of Control Input/Output Interface
2.10.1. CN2: Control Input/Output Signal Connector

® The connector and the mating connectors to be used for the CN2 connector are listed in the “Table 2-17:
Connector list.”

Table 2-17: Connector list

Driver Unit connector

DF02R050NAG or equivalent

Mating connector type

Japan Aviation Electronics Industry, Ltd. DF02P050F22A1 or equivalent

Mating connector hood

DF02D050C21 or equivalent

® The following are wiring precautions for the connector CN2.

1)
2)

3)
4)

Use shielded cable for wiring of the CN2 connector.

Be sure to use twisted cables for the pulse train input and the position feed back signals.
Wiring length shall be short as possible.

These cables should be laid separately from the main power line.

Connect one end of the shielded cable to the frame ground. Refer to “3.3.3. Ground Connection
and Wiring” for the way of connection.

A Caution : Check for wiring mistake in the polarity of external power supply and

shorting between connector pins.

A Caution : Never connect the idle pins that are instructed as “Do not connect.”

Do not treat the idle pins as instructed at the master controller (PLC, etc)
side after you have connected all pins of the CN2 connector.
» Connection of an idle pin that is clearly instructed not to connect may make the

external noise easily affect the Driver Unit, and may lead to malfunction or
breakdown of the Driver Unit.

A Caution : Use a CN2 control I/O cable of less than 2 m.
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2. Specifications

2.10.1.1. CN2 Pin-Out

® The pin-out for the CN2: Control Input/Output Signal Connector is shown in the “ Fig 2-34: Pin-out
(shipping set).”
® For each port of CN2, assignment of Input/Output function can be changed. (Except for some ports)
¢ Replace it with extended function
¢ Change already assigned function to another port

¢ Mask function of unused ports

Fig 2-34: Pin-out (shipping set)

Input dedicated to safety function |Output dedicated to safety function I_
EMST: Emergency stop 1 26 DRDY : Driver Unit ready
2 DC24 27 coM NRM : Normal
DC24 coM
—T—e|3 28
PIO 20 POO
~® | p11 evsT) [l po1 DRDY
(ACLR) (WRN)
6 PI2 31 PO2
PI3 (orp) [fro3 (OTPA)
General input (OTM) 7 (0TMA) | 32 General OUtpl_Jt —
EMST: Emergency stop 3 PI4 33 PO4 DRDY : Drlver Unit ready
ACLR - Alarm clear PI5 (svon) || ros (SVST) WRN : Warning
: L R (RUN) 9 (BUSY) | 34 OTPA : Travel limit detection, + direction
OTP : Travel limit, + direction 70 PI6 3 PO6 - ; L
. fit _ dirati 5 OTMA : Travel limit detection, - direction
OTM : Travel limit, — direction _ (stp) ||ro7 (IPOS)
SVON: Servo on 1 ey 5 SVST Servo stgte
RUN : Positioning start 12 PI7 37 CHA BUSY  :In-operation
STP : Stop PI8 (PRGO) | *cHA IPOS : In-position o
PRGO: Internal program channel selection 0 (PRG1) |13 38 NEARA : Target proximity A
PRG1: Internal program channel selection 1 14 PIS 39 CHB NEARB : Target proximity B
PRG2: Internal program channel selection 2 Png3 gRG2) *CHB — ZONEA : Zone A
PRG3: Internal program channel selection 3 (PRG3) ZONEB :Zone B
’ 16 PI1l 41 CHZ
PRG4: Internal program channel selection 4 PI12 (prG4) | *cuz ZONEC :Zone C
PRGS: Internal program channel selection 5 (PRG5) | 17 12 TEU : Position error under
PRG®6: Internal program channel selection 6 18 PI13 43 — TEO . Position error over
PRG?7: Internal program channel selection 7 PIl4 (PRG6) | SGND TVEU : Velocity error under
JOG :Jogging (PRG7) | 19 44 TVEO : Velocity error over
DIR :Jogging direction 20 PI15 |} 45 AIN+ TVU : Velocity under
HLD :Hold ‘ f;;g) 2(“;0@ AIN- s TVO : Velocity over
ORD : Velocity override ~ = ] _ TTU  :Torque command under
IOFF : Integration off CHP+ _ TTO : Torque command over
HOS : Home Return start 23 ) TJU : Thermal loading under
HLS :Home position limit 24 Cwp- 49 — TJO : Thermal loading over
NONE: (Set to a no-function port) ccwe+ - OTXA : Travel limit ditection, # direction
7 25 50 NRM  :Normal
cCwe- - HOME : Home Return complete

Note:1) Function in brackets is the shipping set
2) The pins with hyphen is prohibited

® PI0 and POO are the dedicated ports to the safety function input and output respectively.

¢ You cannot change the function setting to the P10 (Pin number 3: EMST input [Emergency
stop]). You may only set the logic of the connector and the stability timer to it.

¢ You can only change the function of the POO (Pin number 28: DRDY output [Driver Unit
ready]) to the function NRM (normal) output. You cannot set the output logic and the stability
timer to it.

— 2-30 —



2. Specifications

2.10.1.2. CNZ2 Signal List
Table 2-18: Signal list (Shipping set)
Input Pin Port Signal Contact . .
Ou'iput No code cgde logic Signal name Function
1 - DC24 - 24 VVDC external power supply External power supply for input signal
2 - DC24 - 24 VVDC external power supply External power supply for input signal
3 PIO EMST B Emergency stop 'tlj'z';?(i.nates positioning operation and the Motor stops by the dynamic
4 PI1 ACLR A Alarm clear Clears warning.
5 PI2 OTP B Over travel limit, + direction If OTP goes active, the Motor servo is locked in the CW direction.
6 PI3 OTM B Over travel limit, - direction If OTM goes active, the Motor servo is locked in the CCW direction.
7 Pl4 SVON A Servo-on If SVON goes active, the servo turns on and the System waits for a
command to be entered.
8 PI5 RUN A Start program Starts program operation specified by the PRG input.
9 PI6 STP A Stop Stops positioning operation and execution of the program.
10 - - - Do not connect -
11 PI7 PRGO A Internal program channel selection 0
12 P18 PRG1 A Internal program channel selection 1
5 13 PI9 PRG2 A Internal program channel selection 2 For a broaram positioning operation:
Qo : .
£ 14 PI10 PRG3 A Internal program channel select!on 3 A cgm%inatign of ON ?Z)FIFi of PRGO to PRG7 inputs specifies a
15 PI11 PRG4 A Internal program channel selection 4 channel (0 to 255) o be executed.
16 PI12 PRG5 A Internal program channel selection 5
17 PI13 PRG6 A Internal program channel selection 6
18 P114 PRG7 A Internal program channel selection 7
19 PI15 JOG A Jogging Lf JOG goes active, the Motor rotates If it goes inactive, the Motor
ecelerates and stops.
20 P116 DIR A Jogging direction Specifies the direction of jogging.
21 - - - Do not connect -
22 — CWP+ — CW pulse train (+) Pulse train command rotates the * Selection of Step and
23 - CWP- - CW pulse train (-) Motor in the CW direction. Direction or gA/gB format is
24 — CCWP+ - CCW pulse train (+) available.
Pulse train command rotates the « Free setting of pulse
25 - CCWP- - CCW pulse train (-) Motor in the CCW direction. input to a circular division is
available.
26 — COM — Output signal common Common for output signal
27 — COM — Output signal common )
28 POO DRDY Positive Driver Unit ready Reports the_lt the Motor is ready to rotate. (Those pins are open when
the Motor is not ready or an alarm occurs.)
29 PO1 WRN Negative Warning Warns abnormality in the System.
30 PO2 OTPA Negative Over travel limit (+ direction) detected Elizodritfetcht?ozetpm of over travel limit (software and hardware) in the
31 PO3 OTMA Negative Over travel limit (- direction) detected Re_:ports _the qutput of over travel limit (software and hardware) in the
minus direction.
- 32 PO4 SVST Positive Servo state Reports the state of servo.
2 33 PO5 BUSY Positive In-operation Reports the state of positioning operation.
g 34 POG IPOS Positive In-position Sgg;rttizglle condition of positioning error and the positioning
35 PO7 NEARA Positive Target proximity A Reports that the Motor is approaching to the destination.
36 — CHA — Position feedback signal gA
37 - *CHA - Position feedback signal g*A A pulse signal that reports the number of rotations of the Motor and is
38 — CHB — Position feedback signal B outputted by the line driver unit.
39 — *CHB — Position feedback signal g*B
40 — CHZ — Position feedback signal gZ Free setting of output resolution in @A/gB phase is available.
41 — *CHZ — Positioning feedback signal g*Z
42 — — — Do not connect. —
43 — SGND — Signal ground Ground for the position feedback signal.
44 AIN+ — Analog input Analog input signal of +10 [VDC].
45 AIN- — Ground for analog input —
5 46 — — Do not connect. -
2 47 — — Do not connect. -
- 48 — — Do not connect. —
49 — — Do not connect. -
50 — — Do not connect. —

A Caution
A Caution

Follow the specification documents for the specially ordered System
when its settings of Inputs and Outputs are different from the standard.

Never connect the idle pins that are instructed as ‘Do not connect.”
Do not disconnect the idle pins at the master controller (PLC, etc) side
after you have connected all pins of the CN2 connector. It causes the

malfunction and the breakdown.
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2. Specifications

Table 2-19: Expanded function for function assignable control Input/Output

Input
P Function code Function name Description
Output
HLD Hold Pauses the Motor operation and execution of the program.
- ORD Velocity override Changes the velocity command in a rate of the specified velocity.
>
2 IOFF Integration OFF Terminates velocity integration control.
HOS Home Return start Starts Home Return operation.
HLS Home position limit Reports that the Motor is nearing to the Home position.
NEARB Target proximity B Reports that the Motor is nearing to the target position B.
ZONEA In-Zone A
ZONEB In-Zone B Reports that the Motor has entered in a preset zone.
ZONEC In-Zone C
TEU Position error, under . . .
. Reports condition of position error against the threshold value.
TEO Position error, over
TVEU Velocity error under . i .
) Reports condition of velocity error against the threshold value.
TVEO Velocity error over
5 TVU Velocity under . i
2 - Reports condition of velocity.
g TVO Velocity over
TTU Torque command, under . i .
Reports condition of Driver torque command against the threshold value.
TTO Torque command, over
TJU Thermal loading, under . i .
i Reports condition of thermal loading against the threshold value.
TJO Thermal loading, over
OTXA Travel limit switch, + direction Reports detection of limit switch in + or — direction (hardware and software).
NRM Normal Reports detection of alarm or warning.
Reports that the Motor has completed Home Return and is on the Home
HOME Home return completed .
position.
HCMP Home position defined Reports that the Home position has been defined.
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2. Specifications

2.10.2. CN2 Interfacing

2.10.2.1. General Input Signal

Applied inputs: SVON, EMST, OTP, ACLR, PRGO to PRG7, JOG, DIR, and STP

Table 2-20: General specifications

Item Specification
Input voltage 24 VVDC * 10%
Input impedance 3.9kQ
Maximum current 10 mA or less (per input)

Fig 2-35: General specifications

. 3.9kQ

R T

Drive Unit side

* You may reverse the polarity of the external
power supply and connect as “minus ¢
common.”
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2. Specifications

2.10.2.2. Pulse Train Input Signal
Applied inputs: CCWP +, CCWP -, CWP +, and CWP -

Table 2-21: Pulse train input

Item Specification
Input voltage 5 VDC £10%
Input impedance 620 O
Maximum current 25 mA or less

Fig 2-36: Pulse train input

620 Q

s 0% PR

Driver Unit side

1) Connection with the line driver output.
® Connect directly to the input ports.

Fig 2-37: Connection with the line driver output.

User’s controller side Driver Unit side

2) Connection with the open collector output.
@ Please insert a resistor (68 [€2],1/8 [W]) into the circuit as shown below.

Fig 2-38: Connection with the open collector output

User’s controller side Driver Unit side
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2. Specifications

2.10.2.3. Analog Command Input Signal

Applied output: AIN +, AIN -

Table 2-22: Specifications of analog command input signal

Item Specification
Maximum input voltage + 10 [VDC]
Input impedance 20 [kQ?]
Maximum input current 0.5 [mA]
ADC resolution 12 [bit]
Effective resolution 10 [bit] (Typ.)

Fig 2-39: Specifications of CN2 analog command input signal

Controller side | Driver Unit side

5 20 [kQ] 1
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2. Specifications

2.10.2.4.  Output Signal

Applied output: POO to PO7 (Shipping set: DRDY, WRN, OTPA, OTMA, SVST, BUSY, IPOS, and
NEARA)

Table 2-23: General output photo coupler specification

Iltem Specification
Maximum load capacity 24 VVDC/50 mA
Maximum saturated voltage 2V or less

Fig 2-40: General output photo coupler specification

—{ouputH ~  + —

£Y

COM ~ —

Driver Unit side

* You may reverse the polarity of the external
power supply and connect as “minus ¢
common.”

2.10.2.5. Position Feedback Signal Output
Applied output: CHA, CHB, CHZ, *CHA, *CHB, and *CHZ

Table 2-24: Specifications of position feedback output signal

ltem Specification
Output format Line driver unit (CHA, CHB, CHZ, *CHA, *CHB and *CHZ)
Line driver Texas Instruments: AM26LV31E or equivalent
Recommended line receiver Texas Instruments: AM26LV32E, or AM26C32 or equivalent

Fig 2-41: Position feedback signal output

CHA
CHB
CHz

* CHA
* CHB C
* CHZ

SGND C?
Driver Unit side

— 2-36 —



2.10.2.6.

Analog Monitor Output
Applied output: MON1, MON2

Table 2-25: Analog monitor specification

Item Specification
Output format Op-amp
Maximum output
voalltageLI i SV
Minimum voltage width | 5.3 mV
Saturated current 4 mA or less

Fig 2-42: Analog monitor

Drive Unit side
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2. Specifications

2.11. CN3: Resolver Cable Connector

A Caution : Connect the Cable Set provided with the Driver Unit. Do not cut or
hookup to other cable because the Cable Set is uniquely made for the
position sensor.

Table 2-26: Connector list

Driver Unit connector Japan Aviation Electronics Industry, Ltd. DF02R014NAG or equivalent
Mating connector type Japan Aviation Electronics Industry, Ltd. DF02P014F22A1*or equivalent
Mating connector hood Japan Aviation Electronics Industry, Ltd. DF02D014C21*or equivalent

* Provided with the Cable Set.
2.11.1. CN3 Pin-Out

Fig 2-43: Pin-out

/\

1 8
2 INC-A |9 ABS-
INC-B INC- COM
3 COM 10
4 INC-C | 11 -
5 12
6 ABS-A | 13 -
ABS-B -
7 14
ABS-C FG
.
2.11.2. CN3 Signal List
Table 2-27: Signal list
Pin Signal name Function
1 INC-A Incremental resolve signal gA
2 INC-B Incremental resolver signal gB
3 INC-C Incremental resolver signal gC
5 ABS-A Absolute resolver signal gA+
6 ABS-B Absolute resolver signal gB+
7 ABS-C Absolute resolver signal gC+
8 ABC-COMMON | Absolute resolver common
9 INC-COMMON | Incremental resolver common
14 FG Frame ground

A Danger : Never connect pins not listed above.

A Danger : Check orientation of the connector when inserting it. Tighten the screws
to secure the connector so that it does not disconnect because of shock

or pulling.

A Danger : Do not connect or disconnect the cable when the power of the Driver Unit
is on.
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2. Specifications

2.12. CNA4: Motor Connector

A Caution : Use the Cable Set provided with the Driver Unit. Please do not cut the
cable or hookup to other cable because the Cable Set is specially made
for the position sensor.

Table 2-28: Connector list

Connector of Driver Unit PHOENIX CONTACT MSTBAZ2,5/8-G-5,08-LR or equivalent
Mating connector PHOENIX CONTACT FKC 2,5/8-ST-5,08-LR *or equivalent

* Provided with the Cable Set.
2.12.1. CN4 Pin-Out

Fig 2-44: Pin-out

U Motor winding o U

<

Motor winding g V
W Motor winding g W

R+ External regeneration resistor terminal

R- External regeneration resistor terminal

SE+ External regeneration resistor thermal sensor input

© N o A W N P
OO O OO0 OO0 O

SE- External regeneration resistor thermal sensor input

2.12.2. CN4 Signal List

Table 2-29: Signal list

Pin Signal nhame Function
No.
1 U Motor winding g U
2 \ Motor winding g V
3 W Motor winding g W
5 R+ External regeneration resistor terminal
6 R- External regeneration resistor terminal
7 SE+ External regeneration resistor thermal sensor input*
8 SE- External regeneration resistor thermal sensor input*

* Short these pins if external regeneration resistor is not in use. If they remain open,
the alarm of “over heat” occurs.)

A Danger : Do not connect or disconnect the connector when the power of the Driver
Unit is on.

A Danger : A high voltage is applied to the connector after the power is turned on.
Take extra care for short circuit.

A Danger : Check the orientation of the connector when inserting it. Though the
connector is lock type, be sure to insert it to the bottom. Otherwise you
cannot secure the connector.

A Danger : A high voltage remains between the pins R+ and R- even after the main
power is turned off. Be careful not to get an electric shock.

A Danger : Operate the lever on both sides slowly when disconnecting the
connector.
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2. Specifications

2.13. CNb5: Connector for Power Supply

® The connectors for CN5 are shown in the Table 2-30: Connector list

Table 2-30: Connector list

Connector of Driver Unit

PHOENIX CONTACT MSTBAZ2,5/5-G-5,08-LR or equivalent

Mating connector

PHOENIX CONTACT FKC 2,5/5-ST-5,08-LR or equivalent

2.13.1. CN5 Pin-Out

2.13.2. CN5 Wiring Diagram

Fig 2-45: Pin-out

L
] Control power
N

L
j Main power
N

N W A O
o O OO O

Fig 2-46: Wiring diagram

CTRL

MAIN

100-240VAC I:

100-240VAC I:

CN5
L @) <— > Control power
N o < Single phase
L | O Main power
N e} < s Single phase
O

ADanger :
ADanger :

A Danger :

ADanger :
ADanger :

Do not connect or disconnect the connector when the cable is energized.

A high voltage is applied to the connector after the power is turned on.
Take extra care for short circuit.

Check the orientation of the connector when inserting it. Though the
connector is lock type, be sure to insert it to the bottom. Otherwise you
cannot secure the connector.

A high voltage remains even after the main power is turned off. Be
careful not to get an electric shock.

Operate the lever on both sides slowly when disconnecting the
connector.
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3. Unpacking, Installation and Wiring

3. Unpacking, Installation and Wiring
3.1. Unpacking

3.1.1.

3.1.2.

Receiving Check

® Make sure you have received the following units.
1)  Megatorque Motor
2)  Driver Unit
3) Cable Set (Motor and Resolver cable)
Confirm the combination

A Caution :

. Confirm that the following codes: Motor series, Motor size, and Maximum

output torque which shown on the each nameplate sticker match
between Motor and Driver Unit.

Fig 3-1: Indication on the nameplate sticker of Motor

MODEL NO.
M-PS 1 006 KN0OO2 PS1-1810001

Motor series code

Serial number

Motor size code

Maximum output torque

Fig 3-2: Indication on the nameplate sticker of Driver Unit

Type No.

EDD-PS 1006 A B 501-% % PS1-1810020
Moter series code E)Lh;i)r%agtvl:rg:ggl; depending Serial number
Motor size code Maximum output torque
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3. Unpacking, Installation and Wiring

3.2. Installation

3.2.1.

3.2.1.1.

3.2.1.2.

Motor Mounting

® Please follow the notes described below to make full use of the capabilities of the Megatorque Motor, a
highly capable DD (direct drive) motor series.

Environmental Conditions of Motor
® Use the Motor in the indoor condition free from corrosive gas.
® The operating ambient temperature for the Motor shall be 0 to 40[°C].

® The PS/PN/PX series Megatorque Motor is neither dust-proof nor waterproof. (IP30 equivalent)
Do not expose the Motor to water or oil from any source.

Motor Installation
® |nstall and secure the Motor on a rigid base, otherwise mechanical vibrations may occur.

AWarning . Mount the Motor using the tapped holes of the bottom of the Motor or
mounting holes of the Motor mounting base.
* The mounting surface flatness should be 0.02 [mm] or less.
* The Motor can be installed either horizontally or vertically.

* The bolt insertion depth to the mounting tapped hole and the tightening torque of the
bolts should be as follows. The tightening torque more than allowable values may
damage the tapped hole.

Table 3-1: Allowable tightening torque of tapped holes and bolt insertion depth

PS1 PS3 PX3 series
Motor type . .
series series
Fixed surface | Fixed surface
Tapped hole M4 M6 A(M6) B(M5)
Allowable Tightening
torque 3.4 orless | 13 or less 14 or less 9.0 or less
[N-m]
Bolt '”S[?Tr] tr;?]” depth | 41055 | 7t085 71085 6107.5

A Caution : For the PX3050 Motor, use either fixed surface A or fixed surface B as the
installation surface.

A Caution : When using fixed surface A as the installation surface, set the mating
width of g78h8 to 3.5 [mm] or less.

*  Refer to "Fig 2-27: PX3050 type Motor" for the fixed surface of the PX3 series
Motor
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3. Unpacking, Installation and Wiring

Fig 3-3: Mounting Motor

Fixing bolt

e

Table .
Meoat Flatness of mounting surface shall be
E0alorqisy 0.02 mm or less.

Motor o
Ly

TTTTTTTTTTTTT TITTTTTTTTIT
Motor fixing bolt

Mounting base

Note: If the motor is installed as indicated in the figure below, mechanical vibrations will be
generated and the velocity loop proportional gain(VG)cannot be increased. It will occur
overshoot and the motor can not operate smoothly.

* Attach the load directly to the Motor rotor.
* Mount the motor directly to the base.

Load
The load is not attached directly to [ ll,:| 1 ]
the rotor. ] @7
Megatorque

Motor

The Motor is not mounted

directly on the mounting
base. TTTTTTTTITIT TTTTTTTTITIT

Mounting base

A Caution : The bend radius of the motor cable lead and the resolver cable lead
should be R30 [mm] or more.

Do not use the leads of the motor cable and the resolver cable with flexing
motion.

3.2.1.3. Mounting Load to Motor

A Caution : When you use pin holes on the rotor (output axis) of PS3 Motor, follow
the notes below.
* Set the tolerance quality of locating pin diameter for running fit.
* Do not apply excessive force or shock to the Motor when inserting a locating pin.

* The function of the pinholes is simply to adjust the position of a mating part with the
Motor. Do not use the pinholes to lock the mating part (load).

AWarning . Fix the load using the mounting tapped holes of the rotor top surface.
Take a great care for play between the rotor and the load.

*  The bolt insertion depth to the mounting tapped hole and the bolt tightening torque
of the bolts should be as follows. Tightening torque that exceeds the permissible
value may damage the tap hole.

Table 3-2: Allowable tightening torque of tapped holes and bolt insertion depth

Motor type PS1 series | PS3 series PN2012 PN3045 PN4135 PN4180 PX3050
Tapped hole M4 M6 M5 M6 M8 M8 M5
Allowable tightening
torque 3.4 0or less 7.8 or less 5.3t06.5 7.8 or less 20 or less 20 or less 4.4 or less
(N-m]
Bolt '”S[en:tr'ﬁ]” depth 5t06.5 71085 5t06.5 61075 100115 | 10t01L5 7t08.5
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3. Unpacking, Installation and Wiring

3.2.14. Confirmation of Use Conditions
® The load moment of inertia is generally much bigger than the rotor moment of inertia in the Megatorque
Motor System. Recommended load moment of inertia of each Motor size is shown in the “Table 3-3:
Recommended load moment of inertia of Megatorque Motor”.

Table 3-3: Recommended load moment of inertia of Megatorque Motor

Motor type Rotor moment of inertia [kg-m?] Recommiﬁz(rjt(ie; [Ili);dmr%oment of
PS1004 0.0023 0.15t00.23
PS1006 0.0024 0.015t00.24
PS1012 0.0031 0.03t00.31
PS1018 0.0038 0.03t00.38
PS3015 0.011 Otol.1
PS3030 0.014 Otol1.4
PS3060 0.019 0.12t01.9
PS3090 0.024 0.12t0 2.4
PN2012 0.0024 0.02t00.24
PN3045 0.011 0.11t0 0.77
PN4135 0.057 0.571t03.99
PN4180 0.065 0.65t0 4.55
PX3050 0.0028 0.0028 to 0.28

AWarning : Check if the use conditions exceed the allowable axial load and the
allowable moment load of the Motor.

* Refer to “2.5. Motor Specifications” for the allowable axial load, allowable radial
load and the allowable moment load.

3.2.1.5. Dummy Inertia

® For the full use of the benefits of the direct drive motor system, it is essential to maximize the resonance
frequency of the whole mechanism by increasing the rigidity of the load, as well as securely fastening the
Motor to a highly rigid mechanical system. Therefore, adding some dummy load to the rotor directly may
help in the following cases.

(1) A key is used to fix the load to the rotor because the load cannot be directly attached to the rotor.

(2) The load is directly fixed to the rotor. However, vibration occurs due to torsional deflection on the
rotary axis of the load.

(3) Inertia of the whole mechanism is very low when a thin shaft such as a ball screw shaft is attached.

(4) There exists play because a sprocket chain or a gear train is used.

@ |nertia of a dummy load shall be approximately 20% of the load moment of inertia.
When a speed reducer mechanism is used, it shall be
GD?/(r? x GD?%g) <5
Where GD?; = inertia of indirectly connected load, GD?; = inertia of directly attached load, and
r = reduction ratio.)

Fig 3-4: Example of dummy load

| | «—— Load

= z==7z= «—— Dummy load

| ——
CEETTETTETTETTTTET T TTTTTTIT T T T
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3. Unpacking, Installation and Wiring

3.2.2. Installation of Driver Unit

® The Driver Unit Model EDD must be fixed so that fins are in the vertical position for natural air-cooling.

ACaution (1) Ambient temperature

Ambient temperatures should be in a range from 0 to 50 [[°C]]. The Driver Unit
cannot be used in excess of 50 [[°C]]. A sufficient space of at least 100 [mm] should
be provided both above and below the Driver Unit in a control cabinet. Operate the
Driver Unit in an environment in which internally generated heat can be dissipated.
If heat is trapped above the Driver Unit, open the space above it to allow for the heat
to dissipate (in this case, also take steps to prevent the entry of dust) or provide a
forced air cooling system.

(2) Dust-proof « Waterproof

Use the Driver Unit in a control cabinet with IP54 or higher. Protect the Driver Unit
from exposure to oil mist, cutting water, cutting dust, coating gas, etc., to prevent
their entry into the Driver Unit through ventilation openings, which may cause
circuit failure.

IP code is specified in the IEC standard and classifies the protection level of
enclosures from the solid contaminant and water.

Explanation of IP54:
Code 5: Dust-proof (protection against external solid contaminant)
Code 4: Waterproof (must not be affected by water splash in any direction.)

A Caution : When installing two or more Driver Units for multi-axis combinations,
provide a 10 mm or more space between adjacent Driver Units.

@ Maintain inside temperature of the enclosure into which the Driver Unit is installed between 0 to 50[°C].
If the alarm PO (Over heat) occurs frequently, provide a forced cooling to the heatsink.
Refer to “11. Alarm and Warning” for details.

® The Driver Unit Model EDD can be attached to a panel using provided front mounting brackets.

@ The maximum power loss of the Driver Unit Model EDD is 60 W.

Fig 3-5: Installation of Driver Unit

100 mm or more

—

= =

100 mm or more
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3. Unpacking, Installation and Wiring

3.3. Wiring

3.3.1. Connection of Cable Set

A Caution :

ACaution :
ACaution :

Do not cut the Motor cable to change the length shorter or longer or do
not hook it up to other cable. You need to separately purchase the cable
with specified length.

The standard cable length is available in 1, 2, 3, 4, 5, 6, 8, 10, 15, 20 and
30 meters.

Do not place the power lines (AC main power and Motor cable) and the
signal lines in close proximity. Do not tie wrap them and not to put in the
same duct or conduit.

When considerable vibrations are applied to the cable, fix the cable near
the connector so that no stress is applied to the connector part.

Fig 3-6: Connection of cable set

P ——

modet EDD —

PONER E DUy
catae

- -

A\

[
]

— o
=
g &
T =y
=

—=

AN

=]

To CN3 1

To ground terminal O

! 3 —¢ :Emcmx

z

S=o

©.0.0.0.0.0.0.0
T
——

|

NSK Ltd.
MADE IN JAPAN
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3. Unpacking, Installation and Wiring

3.3.2. Connecting Power
® Refer to “2.13. CN5: Connector for Power Supply” for details.
® Use AWG18 of anti-heat vinyl UL cables for the power supply.

® Do not place the main power AC line cable and the signal wires in close proximity. Do not tie wrap them,
and do not put them in the same duct or conduit.

® Separate the wiring of the primary and the secondary noise filters, and take different routing.
® The Driver Unit and the noise filters shall be close to each other.

® Be sure to install the surge Killer circuit to the coils of magnetic switch, relay and solenoid. Refer to
catalogs of each manufacturer for more details.

® An inrush current is generated when the power is turned on because of the capacitive load connected to
the main power supply circuit. For this reason, use the contacts such as a magnetic switch that has a higher
rated current as shown below.

Table 3-4: Noise filter requirement [Reference only][Recommended manufacturer: Schaffner]

Power source Type Rated voltage Rated current
Single phase !
100 to 240 [VAC] FN2070-10 250 [VAC] 10[A]

Table 3-5: Capacity of circuit breaker for power supply

Contacts Rated current
Non-fuse breaker 15A
Short circuit breaker 15 A, Sensitivity: 15 mA
Magnetic switch 15A

@ \When the conformity of the Safety Directives is unnecessary, a device of rated current 10[A] can be used.

@ \When the conformity of the Safety Directives is necessary, refer to “Conformity with the International
Safety Regulations”.

Table 3-6: Inrush current

Inrush current (Typical)
Item At power supply At power supply Time
100 [VAC] 200 [VAC]
Control power 75A 15A 10 msec
Main power 10A 20 A 10 msec

Table 3-7: Leakage current

Leakage current (Typical)
1.4 [mArms] (40 to 100 [Hz])

A Caution : Do not lose the screws of the ground terminal when wiring the connector.

® Refer to “When the conformity of the Safety Directives is unnecessary, a device of rated current 10[A] can
be used.

® \When the conformity of the Safety Directives is necessary, refer to “Conformity with the International
Safety Regulations”.

* Table 3-6: Inrush current” for wiring the power.
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3. Unpacking, Installation and Wiring

3.3.3. Ground Connection

® For grounding the Driver Unit, use braided copper cable or heavy gage cable as possible such as AWG12

or larger.

® The ground terminal is M4 screw. There is a possibility that the thread of a screw is damaged when the
tightening torque of the screw exceeds maximum value 1.2N-m.

A Caution :
AWaming :

Ground the Motor separately when it is isolated from the machine into
which it is installed.

All the ground lines must be connected at one point and the grounding
resistance shall be 100 2 or less.

Fig 3-7: Wiring example of power supply

Driver Unit
Resolver
NF1 —‘ E
Control power —
] S
CN4 2
=
— Tl Main power [— " oL
%
Protective *1
ground Class
D or better
CN2 |—
Input Signal
+ 24 V]
DRDY
coM
Swi Sw2 c1
P —
RY1 MC1
E i
NF Master controller
» Controller (pulse train output) o
» PLC, etc.
ELBL1: Short circuit breaker
*] \— CBL1: No fuse breaker
NF1: Noise filter
*1 24VDC +24 MC1: Magnetic switch
power supply GN RY1: Relay
SW1: Main power switch ON
. SW2* Main switch OFF
*1: Connect at one point. *]

A Caution :

A Caution :

We recommend the noise filter below for compliance with the EMC
Directive.

* FN2070-10/06 (Schaffner EMC Ltd.) or equivalent.
(Use a breaker compatible with the European Safety Directives.)

Provide a circuit to shut down the main power by the output of an alarm.

* When an alarm occurs, the output DRDY (Driver Unit ready) of the connector CN2
opens.

® The Driver Unit gives the warning P5 (Main AC line low voltage) when the main power is turned off
while the servo is on.

¢ Refer to “7.1.4. Servo on: SVON” for turning on and off of the main power.

¢ Input of ACLR (Alarm clear) signal, the command CL (Alarm clear), or turning on the control
power again will clear the alarm.



3. Unpacking, Installation and Wiring

® \When the influence by the noise occurs in the state using the magnet conductor, the noise may be reduced

by the following ways.

¢ Connect surge killers between each input and output of L and N in the magnet conductor.

¢ Install ferrite cores on the control power cable near drive unit CN5.
Refer to "Table 2 List of recommended parts" about the ferrite core.

Fig 3-8: Example of installation by ferrite cores and surge killers

Driver Unit
i High frequency  Low frequency
! ferrite core ferrite core
E ELB1 CB1 NF1 (1 tum) (1 tumn) £N5
PR o ] T
AC power i : + i} Control power
- \
%,
surge Killer
. e
Protective i Main power
ground Class | L] C P
D or better |
—O
FG
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3. Unpacking, Installation and Wiring

3.3.4. Connector Wiring

A Caution : Be sure to install a surge Killer circuit when inductive switches such as
relays are used.

ACaution . When inputting the inputs “Over travel limit, + direction” and “Over travel
limit, - direction,” connect the outputs of your sensors directly to the
inputs, not via the master controller. (Those connectors are shown as

3.3.4.1. Wiring Example (CN2)

Fig 3-9: CN2 wiring example

User’s controller Driver Unit Model EDD
Polarity of the power supply may be CN2
reversed to minus common.
1,2 |pcea |
24 VDC
-_— Servo ON 7 |SVON
T Emergency stop 3 [EmST
Alarm clear 4 |ACLR
Over travel limit, + direction 5 |OTP
Over travel limit, — direction 6 [OTM
Start positioning 8 [RUN
Stop 9 |[STP
Internal program channel selection 0 11 |PRGO
Internal program channel selection 1 12 [PRG1
Internal program channel selection 2 13 [PRG2
Internal program channel selection 3 14 [PRG3
Internal program channel selection 4 15 [PRG4
Internal program channel selection 5 16 |PRG5
Internal program channel selection 6 17 [PRG6
Internal program channel selection 7 18 [|PRG7
Jog 19 PJOG
Jog direction 20 |DIR
22 |CWP+
5VDC CW pulse train —{>> 23 lcwp_
24 |CCWP+
g CCW pulse train %> >C>< 25 |CCWP-
Analog command output 44 |AIN+
Analog command ground 45 |AIN-
Driver Unit ready l»—@‘ql 28 |DRDY
Warning ¢—4()—4 29 |WRN
Over travel limit detection, + direction ¢ i ygt 30 |OTPA
24 VDC Over travel limit detection, — direction ¢ 31 |OTMA
- Servo ON state ¢ 32 |SVST
—_ State of operation ¢—=e() 33 |BUSY
In position ¢—&( )b 34 |IPOS
Target proximity A fygwt 35 |NEARA
. 26,27 |ICOM
Polarity of the power supply may be
reversed to minus common.
. . 36 CHA
Position feedback signal A ——< 37 FCHA
- . 38 CHB
Position feedback signal 9B ——< 39 | *chB
Position feedback signal Z %: A0 CHZ
41 | XCHZ
43 |SGND
Signal ground %7
FG
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3. Unpacking, Installation and Wiring

3.4. Turning on Main Power

3.4.1. Precautions Before

A Danger
A Danger

AWarning :
AWarning :
A Caution

A Caution

Power-on

: The operator shall be out of the Motor motion range.

: There shall be no mechanical interference when the Motor makes a full

turn
The Motor must be securely fastened to the machine base.

The load (work) must be securely fastened to the Motor.

: Before turning on the power check the following. Improper connection may

result in breakage of the Driver Unit.
(1) Connections of each cable.
(2) Connection of the Handy Terminal

(3) Confirm the safe conditions.

: Turn on the power when the Motor is stationary. Otherwise the System

cannot detect the position coordinates and the alarm Al (Absolute
position error) occurs.
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3. Unpacking, Installation and Wiring

3.4.2. Points to be Checked When Power-on

(1)  Turn on the power and confirm that the LED on the front panel indicates the normal state of the System.

Fig 3-10: When error occurs

Fig 3-11: In normal state

Model EDD YSegments_LED: Identifies a type 'of ala_rrn.
POWER TispLY ® lItindicates a type of alarm in 2 digit
CHARGE ] 8 numbers. The numbers will be

dispalyed in time sharing.

® If two or more errors occurs, the LED
indicates them in the same manner as
described above.

A- pr—
= @ @ o

Power LED: It tuns on when the pwoeris on.
Normal state: Green
Error occurs: Orange

Power LED: Turns on when the power
turns on.
* Normal state: Green « Error: Orange

(2) Check if the Emergency stop (CN2, pin #3: EMST) input is effective.

* When the emergency stop input is ON, the 7 segments LED on the front panel indicates the alarm
code in the order of —’. If not, refer to “11. Alarm and Warning”

AWarning . The shipping set of the EMST input (EMST) is a normally closed contact.
If it is not connected, the alarm F4 (Emergency stop) occurs. Wire the
EMST circuit or change the polarity to a normally open contact referring
fo “3.4.3. Polarity Setting of Control Input Port” to clear the alarm.

AWarning . The shipping set of the inputs OTP and OTM (Over travel limit) are the
normally closed contact. It will cause an alarm if they are not connected.
Wire them or change the polarity to the normally open contact referring to
“3.4.3.Polarity Setting of Control Input Port” to clear the alarm.

3) The System is in the normal state when the display of the Handy Terminal shows the prompt
“: (colon)” after the message of “NSK MEGATORQUE.”

Fig 3-12: Indication of the display of the Handy Terminal

NSK MEGATORQUE
XSY***** * YOP*

DD1 DAO_* L The part represented by (*) depends on

T the System type.
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3. Unpacking, Installation and Wiring

3.4.3. Polarity Setting of Control Input Port
(Normally Open Contact and Normally Closed Contact)

® The shipping set of the inputs EMST, OTP, and OTM of the CN2 connector is the normally closed
contact. The following show how to change the polarity of the above inputs to the normally open contact.

ACaution . You cannot change the polarity of a control input port when the Motor
servo is on. Be sure the servo is off when changing the polarity.

¢ Input the command MO (Motor off) to turn the Motor servo off.

MO e

® The following describe how to change the polarity of EMST input to the normally open contact.
(1) Input the command PIO.

LS NBCRICY o | P

(2) Following the indication of the command FN (Input function), an input of the space key will
show the NW (Anti-chattering timer) and the AB (Input polarity), and the
prompt “? *“ will appear.

AB1;
» NWO. 2
?

® On the terminal screen of EDD MEGATERM, space key operation is
unnecessary. After operation (1), operate (3).

(3) Input the command ABO. Input “ENT” after the prompt “?”.

A B 07 &

ENT

Thus the input EMST (Emergency stop) has been changed to the normally open contact.

(4) Turn on the Motor servo on by inputting the command SV (Servo-on).

ENAAICY

® Input the command PI2 to change the polarity of the input OTP (Travel limit, + direction) to the normally

open contact, and then follow the same procedures above.
® Input the command PI3 to change the polarity of the input OTM (Travel limit, - direction) to the normally

open contact, and then follow the same procedures above.
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3. Unpacking, Installation and Wiring

3.4.4. Power on and Servo on
1)  Turn on the power.
2)  The System checks the output DRDY approximately three seconds later.

3)  If the System is in the normal state, turn on the input SVON. The System gets in the Servo ON
state.

O If the System does not output the DRDY signal normally, take appropriate measures referring to
“11. Alarm and Warning.”

4)  The output SVST (Servo state) closes when the Motor servo is on.

5)  Then input a necessary operation command.

Fig 3-13: Flow of Power on and Servo on

Driver Unit side User controller side
| Power on I
Intialization
i v
NG @ Timer
OK §
\ 4 :
DRDY closes DRDY opens _.%
NP Closes v
[ Alarm ] Start servo on | <«——— SVON [ Action for alarm ]
i <
; <
§ b 4
v i [ . .
: Action for Warnlng]
SVST opens ; Closes
' > Open
v :
_—
SVST closes ;
; Closes
Operating Motor e— Operation
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3. Unpacking, Installation and Wiring

Fig 3-14: Signal timing for Power on and Servo on

on
Control power
P off
Main power on
P off —1 L
Approximately 3 seconds
\

DRDY output |Confirmed

0.5 s min.

SVON input ON I
OFF

‘ 170 ms max. (3.2 s max.)* _-||_1ms max.

|
Closed | ‘

SVSToutput ~ Open

<QOperation command effective

% It takes approximately 170 ms to turn the servo on after the input SVON (Servo ON)
is activated. (It takes 3.2 seconds for the first input of the SVON after the power is
on.). Confirm condition of the output SVST (Servo state), then start the operation.

A Caution : Turn on the input SVON after the main power is on. Turn off the input
SVON before the main power is off.
If the main power is off leaving the SVON input ON, the Warning P5
(Main power under voltage) occurs. When the main power is off leaving
the SVON input ON, rotors might move slightly.
* Refer to “7.1.4. Servo on: SVON” for turning on and off of the main power.

* Input of the input ACLR (Alarm clear), the command CL (Clear alarm), or turning
on the power again will clear the warning.

A Caution : The cogging torque is generated because a permanent magnet is built
into this motor. Therefore, rotors might move slightly at servo off and the
power-off.

* The cogging torque is magnetic suck power generated when the rotor is moved
while non-excited.
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(Blank Page)
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4. RS-232C Communication and USB Communication

4. RS-232C Communication and USB Communication

The Driver Unit Model EDD has RS-232C communication and USB communication ports, and setting parameters,
programming and various monitoring can be done by the following methods.

®  Entry method using the Handy Terminal by RS-232C communication

®  Entry method using the EDD MEGATERM by USB communication
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4. RS-232C Communication and USB Communication

4.1. RS-232C Communication (Handy Terminal Communication)

€ Function of Handy Terminal

® Monitoring the Motor conditions, internal channel programming and setting parameters with the RS-232C
communication interface can be done easily by connecting the FHT31 Handy Terminal to connector CN1

of the Driver Unit Model EDD. (No setting such as baud rate is required.)

A Caution : When connecting or disconnecting the communication cable (CN1), be

sure that the power of the Driver Unit is turned off.

€ Appearance and function of each part

Fig 4-1: Handy Terminal M-FHT31

2085

L 27 118
|
T ) S\ Frame
M
<
=
HANDY TERMINAL
@ ESC : Escape key (Not used)
(AIBICIDIELF]( / |
MINJCJPJQR]R Alphabet keys
—= (ST UIVIW]X]
—+ ML |
s B ()28 3 @) 5] 7 Numeric keys
D @]WF | Code keys (superscript)
= [surr]fm)s ef[s o o ] Special code keys
SHIFT  : Shift key "
CTRL  : Control key (Not used)
SP : Space key N2
BS : Back space key V¥
ENT  :Enterkey ¥
Cable Connect
Z | (][ £

(Cable length: 3000)

Note: 1) SHIFT: Press a numeric key while pressing the key to enter a code
key. A superscript of the numeric keys will be entered.
2) SP: Use this key to input a blank between letters.
3) BS: Press the key when correcting logged in mistakes.
4) ENT: Press the key at the end of a command or the parameter setting.
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4. RS-232C Communication and USB Communication

4.1.1. Check on Handy Terminal

® Follow the procedure below to check the handy Terminal if it is functioning.

1)  Connect the Handy Terminal to the connector CN1 of the Driver Unit Model EDD, and then
turn on the power.
2)  Be sure that the colon (:) is on the display. (Press the key once if the colon is not on the
display.)
ENT

-

4.1.2. Setting Parameters

® Following example describes how to check, and change the current setting of parameter MV (Motor
velocity).

1)  Check the current setting of parameter MV.

Enter as @ + [Parameter code| as follows.

2 MV e

: ?MV
MV1.000

2)  Set the parameter MV to 0.5 [s*
Enter as |Parameter cod§| + |datal.

Mo v 078 e

This completes the setting when the colon (:) appears on the screen.

A Caution : Confirm that the colon (:) is on the screen when turning off the power of
the Driver Unit after the setting of parameters.

e Otherwise the alarm E2 “ROM error” may occur when the power is on next time.

4.1.2.1. Input of the Password

® Several parameters and commands require an entry of the password for setting and execution.
1)  Enter the Password (/NSK ON)

EBLNENISIES
O [N e

The acknowledgment appears on the screen, and the colon appears indicating the normal stand-
by state for command entry. Then set a parameter or a command.

® However, the password is effective for only one entry of a parameter or a command.
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4. RS-232C Communication and USB Communication

4.1.2.2. Reset to Shipping Set
® You may reset a parameter, which has been altered once, to the shipping set. Though the command of

initialization resets all parameters to the shipping set at once, this section describes the way to rest
parameters to the shipping set one by one.

® The following example describes how to reset the parameter MV (Motor velocity) to the shipping set.
Enter as +IRs.

M VI [R[s &

4.1.3. Readout of Parameter

® The following example describes how to read out the parameter VG (Velocity gain).
1)  Check the current setting of the parameter VG.
Enter[?/+ as

2 vic A NG

@,

The current setting of the VG is displayed and the prompt “;” (semicolon) is on the bottom line.

2)  Aninput of the SP key reads out the next parameter while the prompt is “;”(semicolon).

1 ?VG
VG0.50;
VGL0.50

[T3% 1)

When all parameters with the code VG have read out, the prompt changes to “:” (colon).
Input the BS| key to abort the readout.
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4. RS-232C Communication and USB Communication

4.1.3.1. Monitoring Parameters by a Group
® There are many parameters for the Driver Unit. The command TS (Tell settings) will read out parameter
values by groups.

O Refer to “9. Details of Command and Parameter” for the detail of the command TS.

® The following example describes how to read out the setting of parameter VG for the velocity loop
proportional gain (velocity gain).

1)  The parameter VG belongs to a group of TS1 as described on “9. Details of Command and
Parameter.” Thus enter as:

REIENENIE 181

' PG0.05;

The screen will firstly show the setting of the parameter PG for the position loop proportional
gain.

2)  Pressthe key to scroll the display until it spots the setting of the VG.

PG0.05;
» PGL0.05;

VGO0.50;

3)  To terminate monitoring, keep pressing the [SP| key until the display stops scrolling, or enter the
key. The colon will appear on the screen to indicate the completion of readout.

PG0.05;
» PGL0.05;

VGO0.50;

4.1.3.2. Monitoring Parameters Altered from Shipping Set

@ \When adjusting and setting parameters, you may read out parameter values only which have been altered
from the shipping set.

@ The command TS0 monitors all parameter values that belong to parameter groups of TS1 to TS13. Here,
let’s use the command TS (Tell settings) to read out the parameters which have been altered from the
shipping set.

¢ Among all parameters that can be read out by the command TS0, let’s read out only the
parameters whose setting have been altered from the shipping set.

Enter as [TS]+ +[mD|.

[E:TNSNO?H /I mD] N g::g

Every input of the |SP| key identifies the parameter whose setting has been altered from the
shipping set. Press the key to abort the readout.
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4.1.4. Monitoring the Current Status

® This function is useful when you need to monitor various conditions of the System in the middle of
condition adjustment.

® The following example describes how to monitor the current position by the Monitor TP (Read out current
position [in units of pulse]).

1) Enteras +IRP|

TUPRIP e

..'> TP

The current position is read out continuously. An input of the BS key will resume the readout

[73%2)

and the prompt changes to “:” (colon).

41.4.1. Inputting a Command while Monitoring Multiple Conditions

® The following example describes how to monitor simultaneously the monitor TP (Monitor current position
in units of pulse) and the monitor TV (Monitor current velocity). The function to monitor multiple
conditions simultaneously is called “Multi-monitor.”

1)  Input the monitor TP to the multi-monitor.
Input as [Monitor code| + [WW/.

TP LW W e

TP 1310720

->

2)  And subsequently input the monitor TV.

TV W w e

: TP/ WW
TP 1310720
{TV/WW_

-

3)  Thus, two conditions can be monitored simultaneously. You may input the command in this
state.

:TV/WW
TP 1310720
vV 0.002

-»

® Input the command WWC for cancellation of Multi-monitor.

wiw ] clar N

TP 1310720
TV 0.002
:WWC
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4. RS-232C Communication and USB Communication

4.2. USB Communication (EDD MEGATERM)

€ Function of EDD MEGATERM

® Use the application software "EDD MEGATERM" compatible with the Windows 7/10-based PC for USB

communication.

® Setting parameters, programming and various monitoring by USB communication can be done easily by
connecting CNO of PC and the Driver Unit Model EDD with a USB communication cable. (No setting
such as baud rate is required.)

A Caution :
A Caution :
A Caution :
A Caution :

A Caution :

USB communication is dedicated for maintenance using the
MEGATERM. Do not use it for normal operation.

The connection cable with PC should be a double shielded item of 3 m or
less, and use USB mini-B for the connector on the Driver Unit side.

Depending on the usage environment, communication may be
interrupted. In that case, mount the high frequency division type ferrite
core with three turns on the Driver Unit side and PC side. (Refer to
Appendix 8)

When USB communication and RS-232C communication are performed
at the same time, USB communication is processed first, then RS-232C
communication is processed.

All functions cannot be used even if USB communication is performed
with USB communication software other than the EDD MEGATERM.

Table 4-1: Specifications of USB communication

Item Specification

Communication standard USB 2.0 Full-Speed

Baud rate 12 [Mbps]

@ The terminal screen of the EDD MEGATERM can be handled in the same way as the Handy Terminal,
but some operation methods and displays are different. The difference between RS-232C communication
and USB communication is described in this section.

@ Use of the oscilloscope function and FFT function enables more visual tuning. When high-speed sampling
is required, use an analog monitor. Refer to “5.5.2. Setting Notch Filter” for a method of measuring the

monitor.
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@ Difference between Handy Terminal and EDD MEGATERM

® For the EDD MEGATERM, regardless of the setting of parameter MM: display mode switching, all
responses of multiple lines on the terminal screen are displayed in batch (always MMO state).

® According to the above, CH for channel editing command does not function such as editing/deleting of the
middle line, and only the last line can be added. Avoid using the command, and use the channel editing
screen.

® L ikewise, since you cannot edit SP/AJ for operation pattern of demonstration operation, if you want to
change it, create a dedicated operation pattern on the channel edit screen.

Fig 4-2: Channel editing screen of EDD MEGATERM

File(F} Edit(E)} View(V) Setting(C) Help(H)
Cannect | Disconnect | I S | R Servo Off | Servo On | Start Testing | Motor Stop Clear Alarm
[0 Edit | Param Edit| Channel Edit | Oscillo | OscilloFFT | Terminal
Channel  [¢] [<] 0 ~ [2][2] |remains 1019
Lines Command Data Comment
] i} 18000 Ihcrimental Pozitioning {14100 Deg)
1 TI a00 Titner
2 D -13000 Therimental Pozitioning {14100 Deg)
3 I 500 Timer
4 JP 0 Jump
> g I
Press [F1] for Help NLIM
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4. RS-232C Communication and USB Communication

4.2.1. Setting Application Software
® First, set the application software "EDD MEGATERM" on the Windows 7/10-based PC.
1) Download the application software "EDD MEGATERM" from the NSK website.
2) Execute setup.exe in the downloaded folder to follow the instructions to install.
3) Execute WinUSB.vbs in the downloaded folder and follow the instructions to install.

4) Start the EDD MEGATERM in the menu Start Menu > All Programs > EDD MEGATERM.
¢ For details, refer to readme.txt in the downloaded folder.
Fig 4-3: EDD MEGATERM startup screen

File(F) Edit(E) View(V) Setting(C) Help(H)

Connect | Dizconnect | | 5 | R Servo Off | Serva On | Start Testing Motar Stop Clear Alarm

10 Edit | Param Edit | Channel Edit | Oscillo | OscilloFFT | Terminal|

-] Setting Command Default Set value Unit Name

+{:| Servo parameters
+{:| Positioning Command
+{:| Monitor

+-(7 Initialization

+{:| Alphabet Order

E=]

Press [F1] for Help UM
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4. RS-232C Communication and USB Communication

4.2.2. Establishing Communication

® First, start the EDD MEGATERM and establish communication to open the terminal screen.
1) Connect the USB communication cable to CNO of the Driver Unit.

2) Press the Connect button on the EDD MEGATERM screen and check that the
communication has been established as the Connect button turns green.

Dizconnect | | 5 I R Serva Off | Servo On | Start Testing| Motar Stop | Glear Alarm |

Connect

3) Select the Terminal tab and open the terminal screen.
File(F) Edit(E) View(V) Setting(C) Help(H)

Connect | Dizconnect | | 3 | R Serva Off | Servo On |

1O Edit | Param Edit | Channel Edit | Oscillo | OscilloFFT | Terminal

Press [F1] for Help

4.2.3. Setting Parameters

® Following example describes how to check, and change the current setting of parameter MV (Motor

velocity).
1)  Check the current setting of parameter MV.

Enter as @ + |Parameter code as follows.

File(F) Edit(E) WView(V) Setting(C) Help(H)

Digconnect | | 8 | R Servo Off Serva On

[0 Edit | Param Edit | Channel Edit | Oscillo | OscilloFFT | Terminal

1 PMV
MV1.000

Connect

4 [m

Press [F1] for Help

2)  Set the parameter MV to 0.5 [s*

Enter as |Parameter cod& + |datal.

File(F) Edit(E) View(V) Setting(C) Help(H)

Connect | Dizconnect | | 5 | R Servo Off | Servo On

10 Edit | Param Edit | Channel Edit | Oscillo | OscilloFFT | Terminal

MV
MV1.008
MVe.5

m

. |
-

Press [F1] for Help

This completes the setting when the colon (:) appears on the screen.

A Caution : Confirm that the colon (:) is on the screen when turning off the power of
the Driver Unit after the setting of parameters.
Otherwise the alarm E2 “ROM error” may occur when the power is on next time.
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4.2.3.1. Input of the Password

® Several parameters and commands require an entry of the password for setting and execution.
1)  Enter the Password (/NSK ON)
File(F) Edit(E) View(V) Setting(C) Help(H)

Connhect | Disconnect | | 5 | R Serva Off Servo On

IO Edit | Param Edit | Channel Edit | Oscillo | OscilloFFT | Terminal
1 /NSK ON o
NSK ON

Press [F1] for Help

The acknowledgment appears on the screen, and the colon appears indicating the normal stand-
by state for command entry. Then set a parameter or a command.

® However, the password is effective for only one entry of a parameter or a command
4.2.3.2. Reset to Shipping Set

® You may reset a parameter, which has been altered once, to the shipping set. Though the command of
initialization resets all parameters to the shipping set at once, this section describes the way to rest
parameters to the shipping set one by one.

® The following example describes how to reset the parameter MV (Motor velocity) to the shipping set.
1)  Enteras +[Rs|
File(F) Edit(E) View(V) Setkting(C) Help(H)

Connect | Dizconnect | | 35 | R Servo Off Servo On

10 Edit | Param Edit | Channel Edit | Oscillo | OscilloFFT| Terminal
MV/RS o

Press [F1] for Help
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4.2.4. Readout of Parameter

® The following example describes how to read out the parameter VG (Velocity gain).

1)  Check the current setting of the parameter VG.
Enter as 3+ [Parameter code]
File(F) Edit(E) View(V) Setting(C) Help(H)

Connect | Digconnect | | S | R Servo Off | Servo On

IC Edit | Param Edit | Channel Edit | Oscillo | OscilloFFT | Terminal
1 VG -
VGO.50

VGL1.50

Press [F1] for Help

If all parameters including "VG" are read ahead of the parameter name, you will return to the
prompt “:” (colon).

4.2.4.1. Monitoring Parameters by a Group

® There are many parameters for the Driver Unit. The command TS (Tell settings) will read out parameter
values by groups.

O Refer to “9. Details of Command and Parameter” for the detail of the command TS.

® The following example describes how to read out the setting of parameter VG for the velocity loop
proportional gain (velocity gain).

Parameter.” Enter as

1)  The parameter VG belongs to a group of TS1 as described on “9. Details of Command and
iTS 1

File(F) Edit(E) View(V) Setting(C) Help(H)

Caonnect | Disconnect | | S | R Serva Off | Servo On |

10 Edit | Param Edit | Channel Edit | Oscilla | OscilloFFT | Terminal

:TS1 -
PGA.126
PGLO.BO1
VGO. 50
VGL1.50
FQ10
LG50.08
LB@.0o
TL10© .00
GPO
FTB.B

Press [F1] for Help

<+— VG is displayed on the third line.

m

All the parameters belonging to TS1 and the prompt “:” (colon) will appear on the screen to
indicate the completion of readout.

— 412 —



4. RS-232C Communication and USB Communication

4.2.4.2. Monitoring Parameters Altered from Shipping Set
® \When adjusting and setting parameters, you may read out parameter values only which have been altered

from the shipping set.
® The command TS0 monitors all parameter values that belong to parameter groups of TS1 to TS13. Here,
let’s use the command TS (Tell settings) to read out the parameters which have been altered from the

shipping set.
¢ Among all parameters that can be read out by the command TS0, let’s read out only the
parameters whose setting have been altered from the shipping set.

Enter as [TS [+ jumber] + jMD}|

File(F) Edit(E) WView(V) Setting(C) Help(H)

Dizconnect | | 5 | R Servo Off | Serva On |

Connect

[0 Edit | Param Edit | Channel Edit | Oscilla | OscillofFT | Terminal

:TS8/MD
PGO.160
VG4.13
IN1G®

Press [F1] for Help

The parameters whose setting has been altered from the shipping set are identified. The prompt
“:” (colon) will appear on the screen to indicate the completion of readout.

4.2.5. Monitoring the Current Status
® This function is useful when you need to monitor various conditions of the System in the middle of

condition adjustment.
® The following example describes how to monitor the current position by the Monitor TP (Read out current

position [in units of pulse]).
0 Enteras +[rA

File(F) Edit(E) View(V) Setting(C) Help(H)

Dizconnect | | | | R Servo Off Servo On

[0 Edit | Param Edit | Channel Edit | Oscillo | OscilloFFT | Terminal

:TP/RP
TP 433151

Gonnect

Press [F1] for Help
The current position is read out continuously. An input of the BS key will resume the readout

and the prompt changes to “:” (colon).
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4.25.1. Inputting a Command while Monitoring Multiple Conditions

® The following example describes how to monitor simultaneously the monitor TP (Monitor current position
in units of pulse) and the monitor TV (Monitor current velocity). The function to monitor multiple

conditions simultaneously is called “Multi-monitor.”

1)  Input the monitor TP to the multi-monitor.
Input as [Monitor code| + /WW/|.

File(F) Edit(E) View(V) Setting(C)} Help(H)

Cornect | Dizzonnect | | 5 I R Servo Off | Servo On

IO Edit | Param Edit | Channel Edit | Oscillo | OscillofFT | Terminal

(TP/WW
TP 433152

m

Press [F1] for Help

2)  And subsequently input the monitor TV.
File(F) Edit(E) View(V) Setting(C) Help(H)

Connect | Disconnect | I g | R Servo Off Servo On

IO Edit | Param Edit | Channel Edit | Oscillo | OscilloFFT | Terminal

(TP/WW
TP 433151

A

Press [F1] for Help

m

Thus, two conditions can be monitored simultaneously. You may input the command in this
state.
File(F) Edit(E) Wiew(V) Setting(C) Help(H)

Dizconnect | I 5] | R Servo Off Servo On

Connect

IO Edit | Param Edit | Channel Edit | Oscillo | OscilloFFT | Terminal

L TP /WM
P 433149
v 0.000 )

Press [F1] for Help

@ [nput the command WW(C for cancellation of Multi-monitor.
File(F) Edit(E) View(V) Setting(C) Help(H)

Connect | Digconhect | | 5 | R Servo Off | Servo On

10 Edit | Param Edit | Channel Edit | Oscillo | OscillofFT | Terminal

tWWC
TP 433151
TV 0.000

Press [F1] for Help
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5. Tuning

5. Tuning

® The proper gain adjustment is essential to make the full use of the capability of the Megatorque Motor
System.

A Danger : Please adjust the servo parameter according to the procedure of this
chapter. When a servo on is done without adjusting it, the motor might
wear the hunting cap.

5.1. Tuning Flowchart
Fig 5-1: Tuning Flowchart

’ Preparation ‘ ® Install the Motor and wire the Driver Unit.
\l/ Caution: Make sure that the LED shows the System is in the
’ Power on. ‘ normal state ( ).
\L Turn on the power of the Driver Unit, and confirm that the
screen of Handy Terminal displays the message shown
’5.2.2. Initialization of Servo Parameters ‘ below.
\l/ NSK MEGATORQUE

XSY****x x XOP*
DD1DAO 0000.0
NO -

Automatic tuning i

YES | Tuning Level 1

This is the basic function of the automatic tuning.
The tuning completes at this stage if the results

| | 5.2.3. Automatic Tuning

NO Tuning Level 2

This step is additional procedure when the tuning level 1 is not successful.

Satisfied?

: : ’5.3.1. Input of Load Inertia
| | 5.2.4. Trial Running ‘ P

Satisfaied?

’ 5.3.2. Minor Tuning of Servo Gains

YES

YES

Satisfied?

NO

i Tuning Level 3

’55 Setting Filter ‘ i When the tuning level 1 and 2 are not
s i successful, it requires conventional manual

tuning (Level 3).

L NO
Satisfied?

End of Trial Runnig




5. Tuning
5.2. Tuning Level 1. Automatic Tuning

A Caution : The automatic tuning does not function if the following conditions are not
met. Confirm them before carrying out the automatic tuning.

»  The load moment of inertia must be in the recommended range of the Motor. Refer
to “3.2.1.4. Confirmation of Use Conditions.”

*  The Motor is set horizontally. (The load condition of the Motor must not be
affected by external force such as the gravity.)

*  Mechanical rigidity of the Motor mounting base and an attached load to the Motor
is sufficient enough.

»  There must be no backlash or play caused by gears or couplings.
»  Frictional load to the Motor shall be minimal.

If the above conditions are not met, proceed to “5.3 Tuning Level 2: Servo
Gain Tuning.”

@ Preparation

® You need to prepare the following for the automatic tuning.
¢ Installation of the Motor. (Refer to “3.2.1.2. Motor Installation.”)
¢ Attach the load to the rotor of Motor. (Refer to “3.2.1.3. Coupling Load to Motor.”
¢ Installation of the Driver Unit. (Refer to “3.2.2. Installation of Driver Unit.”

¢ Connection of the Motor and the Driver Unit. (Use the cable set provided with the Driver Unit.)
Refer to “3.3.1.Connection of Cable Set.”

¢ Connection of the Handy Terminal.
¢ Connection to AC power source. Refer to “3.3.2. Connecting Power.”

O Wiring Servo ON (SVON) and Emergency stop (EMST) signal circuits.
(Connector CN2) Refer to “3.3.4. Connector Wiring.”

Fig 5-2: Wiring example of automatic tuning setup (reference only)

Handy Terminal

CN1 ] ’
Work or attachment | S—
(Load inertia) CNS

CN4  Contorl [

CTRL AC power
Motor CN3 pO\N_er
N Main

[ ] [ MAIN AC power
power

Mounting base PE
Cable set (% 24VDC

(External power supply)
DC24 |1,2 [
SVON 7
CN2|EMST 3
OTP 5
OT™M 6
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5.2.1. Precautions for Automatic Tuning

A Danger : Before performing the automatic tuning, be sure to wire the following
input signals so that the Motor can stop immediately in case of
emergency.

A Danger : The Motor will rotate for £ 20° during the automatic tuning in order to
estimate the Load moment of inertia. Do not enter the range of Motor
rotations.

A Caution : The Motor may vibrate at the end of automatic tuning if rigidity of the load
is insufficient. In such a case turn the Motor servo off by the following
way. Then increase the rigidity or perform manual tuning to continue the
tuning.

e Make the input EMST (Emergency stop) OFF
e  Make the input SVON (Servo on) OFF.
e Turn off the power of Driver Unit.
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5.2.2.

Initialization of Servo Parameters

® The parameters have been initialized at the shipping of the Megatorque Motor System. The initialization
is not required for the first operation of the System.

1)  Turn off the Servo ON signal (SVON, the connector CN2).
2)  Execute the command TS (Tell settings) to read out the servo parameter. Then input the
command TS1.
T s 1% e 51
R ' PG0.05;
SP sp e
Firstly the parameter PG (Position gain) is read out. Then each input of |SP| key scrolls to
following parameters that belong to the group TS1. Record the parameter values for future
reference.
3)  Then execute the command TS2 in the same way as above and record the readouts.
TS 2° e TL100.00;
o = | 55
’; P sp ‘ F0O0.000
4)  Input the password. The screen displays an acknowledgement.
/N S| K| s : /NSK ON
/ ‘ N / NSK ON
(O [N & 4@
5)  Input the command Sl (Set initial parameters) to initialize the parameters. The initialization will
start.
{ S ‘ ‘ I ‘ { ENT‘\‘ :/NSK ON
:SI
The prompt “: (colon)” will appear when the initialization completes.
Table 5-1: Servo parameter list
Readout by TS1 Readout by TS2
Parameter Initial setting Current setting Parameter Initial setting Current setting
PG*! 0.001 FO 0.000
PGL 0.001 FP* 0
VG 1.50 FS* 0
VGL 1.50 NP* 0
FQ 10 NPQ 0.25
LG 50.00 NS 0
LB 0.00 NSQ 0.25
TL 100.00 DBP 0
GP 0 BL 100.00
GT 0.0 FF 100.00
ZF 1

*1:Adjustment of these parameters are necessary for tuning level 1 and 2.
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5.2.3. Automatic Tuning

® The automatic tuning estimates the load moment of inertia attached to the Motor, then automatically sets
the following servo parameters following the result.

Table 5-2: Servo parameters to be set automatically

Parameter Description
LO Load inertia
SG Servo gain
PG Position gain
VG Velocity gain
FP Primary low-pass filter frequency
FS Secondary low-pass filter frequency

A Danger : « Take appropriate precautions for a full turn of the Motor.

* When the Motor cannot make a full turn because of construction of the
attachment or the load, keep the room so that the Motor can make
+20°rotation. Be sure to set the over travel limit switch (OTP and OTM)
for the off-limits area.

1)  Confirm that the LED on the front panel of Driver Unit indicates the System is in the normal

state [Normally]).
2)  Input the command AT (Automatic tuning)

AT e

:AT
AT Ready OK
?

O If the message “COND MISMATCH?” appears on the screen, check if the input STP (Stop), a
warning or an alarm is on, then input the command AT again.

3) Input OK for the confirmation. The Motor servo automatically activates, and the Motor rotates
for 10 to 20° to estimate of load inertia starts.

CHESIEY

:AT

AT Ready OK

70K

TO ABORT, PUSH [BS]

-

ACaution . If the key is inputted in the middle of estimating load inertia, the
estimation will be interrupted, thus making unable to renew the servo
parameters.

4)  The screen displays the estimated load inertia LO as shown below when the estimate completes
successfully. (The value of LO depends on the condition of load inertia.)

AT Ready OK
?0K
TO ABORT, PUSH [BS]

LO*****;

Estimated load ineratia
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5)  After the LO value has appeared on the screen, press the key to read out the servo

parameters that are set by the automatic tuning.
The key aborts the readout and the prompt *“: (colon)” appears for the next command.

)

(20K A

TO ABORT, PUSH [BS]
» L00.003;
SG6;

PG0.12;

VGl.29;

FP480;

FS480;

\— J

® For the EDD MEGATERM terminal screen display, the parameters set by automatic tuning are

displayed in batch.

A Caution : Take an appropriate action referring to “11. Alarm and Warning” when the
error message shown in the table below appears on the screen in the
middle of the automatic tuning.

The LED on the front panel of Driver Unit indicates F8 for the error in the
automatic tuning.

Table 5-3: Error message list for automatic tuning

Message on the screen

Description

POSITION OVER?

The Motor rotated beyond + 28.8° in the middle of automatic tuning.

OVER INERTIA WRN.?

The load moment of inertia is too high.
Refer to “3.2.1.4. Confirmation of Use Conditions” for the recommended load
inertia.

CAN’'T TUNE?

Cannot execute tuning.

ALARM DETECTED?

An alarm has occurred.

CANCELED?

The tuning is cancelled.
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5.2.4. Trial Running

A Danger : Take an appropriate precaution for a full turn of the Motor.

® Use a demonstration program of the Driver Unit Model EDD to check the result of automatic tuning.

1)  Be sure that the inputs of the EMST (Emergency stop), the inputs OTP/OTM (Hardware over
travel limit) of the CN2 connector (control Input/Output) are not active.

2)  Activate the input SVON (Servo on), input the command SV to put the Motor into the servo on
state.

SV e

3)  Confirm that the LED on the front panel of Driver Unit indicates the System is in the normal
state.

4)  Lower the Motor velocity MV to 0.1 [s*] for a trial running.

LIS NI

5) Display the menu of the demonstration program on the screen.

SIP /A e

0>ID9000;

The program for trial running appears on the screen.
6) Input the key to scroll the program to the end.

2>TD-9000;
3>TI500.0;
» 4>JP256;
ol

The following program appears on the screen.
(Refer to “6.3.2.3. Programming” for changing the demonstration program.)

IDYS000 : Rotate 90° in CW direction. (Rotates in CCW direction when the
parameter DI is set tot DI1.)

TI500.0 : Dwell timer is set to 500 msec.

ID-9000 : Rotate 90° in CCW direction. (Rotates in CW direction when the
parameter DI is set tot DI1.)

TI500 : 0500 msec dwell timer

JP256 : Jump to the channel 256 (the channel that is specified by the SP/JP.)
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7) A prompt “?” appears on the screen when the readout of the demonstration program completes.
An input of the key at this stage will make the screen to indicate that the demonstration
program is ready.

ENT 4>JP256;
52
» SP/AJ Ready OK
)

8)  Input “OK” if you use the demonstration program as displayed.

O Press the key after the prompt “?”” to get out from the demonstration program without
moving the Motor. The screen displays as “CANCELED?”and the System gets in the normal
waiting state for command entry.

[ O M K MENTJ 5§P/AJ Ready OK

» 20K

HP

The Motor starts a cyclic motion as soon as you input the OK message. (Firstly, the Motor
moves in CW direction.)

9)  Stop the Motor with the Command MS after confirmation of tuning results.

Ms e

@ Complete the tuning at this stage if the Motor operates normally.

® [f motion of the Motor is unstable, execute the next level of tuning referring to “5.3.2 Minor Tuning of
Servo Gains,” or “5.4 Tuning Level 3: Manual Tuning” and “5.5 Setting Filters (Tuning Level 2)

@ \When the tuning is completed change the setting of the parameter MV that matches to actual use
conditions.
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5.3. Tuning Level 2: Servo Gain Tuning
5.3.1. Input of Load moment of Inertia

® An accurate estimate of load inertia contributes to decrease in external disturbance such as friction, and
to increase in the command follow-up capability.

® Input the load moment of inertia with the parameter LO in units of “kgsm?”.

A Caution : When the estimated of load inertia by the automatic tuning (Tuning Level
1) is not appropriate, be sure to input the load moment of inertia manually.

* When the calculation of load inertia is difficult due to the complicated construction
of the load, tune the servo parameters referring to “5.3.1.1 When the Load moment
of inertia is Unknown.”

® The following show an example when the load moment of inertia is 0.123 [kgem?].

1)  Input the password. The acknowledgement appears on the screen.

\” / HNMSHKHSP‘ : /NSK ON
) : — NSK ON

o N -

2)  Input the value of load inertia.

Lolo7 71" e o
ENIENIEY = :L00.123

5.3.1.1. When the Load moment of inertia is Unknown

@ \When an estimation of load inertia is difficult, temporally set a value referring to the criterion of load
inertia in “Table 5-4: Criterion of load inertia” below.

Table 5-4: Criterion of load inertia

Setting of load inertia (LO) [kgem?]
Motor — — —
Low inertia Medium inertia High inertia
PS1004 0.010 0.020 0.050
PS1006 0.020 0.050 0.100
PS1012 0.040 0.100 0.200
PS1018 0.060 0.150 0.300
PS3015 0.040 0.120 0.250
PS3030 0.100 0.250 0.500
PS3060 0.200 0.500 1.000
PS3090 0.300 0.750 1.500
PN2012 0.040 0.100 0.200
PN3045 0.150 0.380 0.750
PN4135 0.400 1.100 2.250
PN4180 0.600 1.500 3.000
PX3050 0.003 0.070 0.140
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5.3.2. Minor Tuning of Servo Gains
A Danger : Take an appropriate precaution for a full turn of the Motor.

® Minor tuning of servo loop gains is required in the following cases.
¢ When an automatic tuning (Tuning Level 1) is not successful.

¢ The parameter LO (Load inertia) is manually inputted.

® Use the parameter SG (Servo gain) for minor tuning of servo loop gains.

¢ A higher SG setting improves the response to positioning command. However, the Motor tends
to vibrate when the SG setting is too high.

® The minor tuning of servo loop gains automatically sets the following parameters that are related to the

servomechanism. Parameters are listed in the Table 5-5: Servo parameters set by the minor tuning of servo
loop gains.

Table 5-5: Servo parameters set by the minor tuning of servo loop gains.

Parameter Description
PG Position gain (position loop proportional gain)
VG Velocity gain (velocity loop proportional gain)

@ \When the automatic tuning is successfully completed, the parameter SG has been set automatically for
the estimated load inertia. Leave the setting as is and start the minor tuning of the parameter SG.

@ |f the automatic tuning has not been performed or the automatic tuning has not been successful because
of an error, perform the following procedures before the minor tuning.

A Caution : When the parameter LO is manually set as described in “5.3.1 Input of
Load moment of Inertia”, the parameters SG and FP (Primary
low- pass filter) are not set automatically. Set temporally the parameter
SG to “SG5” and the parameter FP to “FP200”, then start the minor
tuning.

1)  Setthe servo gain.

S G 5" &)

LaEd

Press the |SP| key several times till the prompt ““: (colon) ”” appears on the bottom line.
2)  Set the low-pass filter to 200 Hz.

F P [2° 0707 en]
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® \When tuning the parameter SG, operate the Motor with the demonstration program (SP/AJ). (Follow the
procedures 1) to 8) in “5.2.4 Trial Running.”

® Start the tuning of the parameter SG.

1)  Input [ Parameter codd +JAJ|
The screen changes as shown below, and you can change the setting of SG by the keys of

and E| (The example below is for setting SG5. Setting depends on the tuning result when the
automatic tuning has been completed.)

Increment of SG setting value for an input of [+ or EI key

\

:> \
:>SG/AJ
1
5

S G|/ A I &

STEP
SG

Current setting

A Caution: Do not press the keys [[SHIFT [+ U] or [[_J key] because it alters the

increment or the decrement for an input of the [H and [ - | keys.

» This is to prevent abrupt change of SG value.

2) Input the key several times observing the motion of the Motor.

+ ‘

Sl

Pressing ’SHIFT‘

Observe how the responsiveness of the Motor improves as the SG setting increases.

3)  Keep pressing the key further until the Motor starts vibrating slightly and stops its
reciprocating motion.

— )
Pressing ‘SH;FT‘ ’;‘

4)  Decrease the SG setting pressing the E| key several times until the Motor stops vibrating and
starts reciprocating motion again.

5)  The Motor will operate smoothly at any position when the SG is decreased to 80% of the
reading at where the vibration stopped.
16 x 0.8~ 13
Set this value to the parameter SG.
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6) Enter the ENT key to complete the tuning and the changed parameter data will be displayed.
(An input of the key reset to the setting before the tuning.)

ENT :>SG/AJ

STEP 1
"" SG 13

PG0.26;

Each setting is indicated with the prompt *; (colon)”, and the screen pauses the indication at this
stage.

7)  Input the [SP key.
(An input of the key will abort the readout.)

'SP || SP | SG 13
L PG0.26;
» VG2.81;
>
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5.4. Tuning Level 3: Manual Tuning
A Danger : Take an appropriate precaution for a full turn of the Motor.
® Execute the manual tuning when the “5.3.2 Minor Tuning of Servo Gains” is not successful.

® The manual adjustment is the one fine-tuning it by adjusting VG (Velocity loop proportional gain) when
a satisfactory adjustment is not obtained by “5.3.2 Minor Tuning of Servo Gains”.

5.4.1. Precautions for Manual Tuning
1) [Initialize the servo parameters referring to “5.2.2 Initialization of Servo Parameters.”

2) Set the load moment of inertia before the manual tuning referring to “5.3.1 Input of Load moment of
Inertia.”

3) Use the demonstration program SP/AJ to operate the Motor.
Follow the procedures 1) to 8) in “5.2.4 Trial Running.”

5.4.2. Setting Velocity Loop Proportional Gain (VG)

® Perform a minor tuning of the parameter VG (Velocity loop proportional gain).

1) Input +JAd,

The screen changes as shown below, then the parameter VG value can be changed by the keys

and E|

Increment/decrement of VG value for an input of or EI key

> \
: >VG/AJ

STEP 0.10
VG 0.50

VG /A e

Current value

ACaution :Aninput of the keys SHIFT]| + E will alter the increment or the
decrement of an input of the (+) and (-) keys to 10 times of the current
setting.

* Be careful with the motor vibration because this will make sudden change of the VG
value.

An input of the El key will alter the increment or the decrement of an
input of the (+) and (-) keys to 1/10 of the current setting.

2)  Inputthe key several times observing the motion of the Motor.

Pressing ‘SHIFT‘ ’ -7 ‘ -7 ‘ :>VG/AJ
» STEP 0.10
VG 3.00

Observe how the responsiveness of the Motor improves as the setting of VG gets higher.
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3)  Keep pressing the key until the Motor starts vibrating slightly and stops reciprocating

motion.
Pressing [SHIFT ] -t ‘ -t ‘ :>VG/AJ
{ J ~ - >
» STEP 0.10
Ve 4.90

4)  Decrease the VG pressing the E| key several times until the vibration stops and the Motor

starts reciprocating motion again.

>

: >VG/AJ
STEP 0.10
VG 4.

5)  Obtain the VG value that is 80% of VG at where the vibration stopped.
If the vibration stopped at VG4, 3.2 (4 x 0.8 = 3.2) shall be the value of the VG.
Set it to the parameter VG.

6)  Decrease the VG setting to 3.2 by pressing the E| key.

7)  Inputthe key to complete a setting of the parameter VG. The prompt “: (colon)” appears
for the confirmation.

ENT :>VG/AJ
STEP 0.10
VG 3.20

>

(An input of the key returns to the setting before tuning.)

@ The changing parameter VG will clear the parameter SG (Servo gain) to SGO.

¢ Setting of the parameter SG automatically sets the parameter PG (Position loop proportional
gain) and the parameter VG as described in the chapter “5.3.2 Minor Tuning of Servo Gains.”
As the parameter VG has been individually set in this section, not derived from a setting of the
parameter SG, the parameter SG is cleared to SGO.
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5.5. Setting Filters (Tuning Level 2)
® Setting the Low-pass filters (parameters FP and FS) will decrease resonant noise level. The parameters

FP and FS describe the cut-off frequency of low-pass filters in [Hz].

O Firstly, set the parameter FP to FP200 if the System vibrates and/or generates resonant noise
after the servo loop gains were properly set.

¢ If the parameters FP and FS are set too low, the servomechanism may become unstable, thus
resulting in the Motor hunting or adverse effect on positioning.

® Operate the Motor by the demonstration program (SP/AJ) for setting the low-pass filters. Follow the
procedures 1) to 8) described in “5.2.4 Trial Running.”

5.5.1. Setting Low-pass Filter

® Firstly start minor adjustment of the parameter FP (Primary low-pass filter).

1) Inputas +IAd,

The screen changes as shown below, and you can change the FP value by the input of the keys

and E|

Increment/decrement of the FP value for an input of or EI key

>
:>FP/AJ
STEP
FP

FP /A e

10
0

Current setting

ACaution : Aninput of the keys SHIFT]| + E will alter the increment or the

decrement of an input of the (+) and (-) keys to 10 times of the current

setting.
*  Be careful with the motor vibration because this will make sudden change of the
FP value.

An input of the E key will alter the increment or the decrement of an
input of the (+) and (-) keys to 1/10 of the current setting.

2) Input the key. The cut-off frequency will be temporally set to 1 kHz.

Pressing "SHIFT“
— :>FP/AJ

STEP 10

FP 1000 _

3)  Pressthe E| key several times to lower the low-pass filter frequency (FP data) until the
resonant noise vanishes.

i >

:>FP/AJ

STEP 10
FP 990 _
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4)  If the motion of the Motor becomes unstable, press the key several times to increase the
low-pass filter frequency until it becomes stable

-

Pressing ‘SHIFT‘ ’ -t ‘ * ‘ >
) L . >FP/AJ
STEP 10

FP 120

5)  Press the ENT key to complete the setting.
(An input of BS key resets to the original setting.)

-

ENT :>FP/AJ
STEP 10

FP 120

® [Reference] When terminates the low-pass filter

F P07

-

:FPO

5.5.2. Setting Notch Filter

® \When setting the notch filters (NP and NS), you need to measure the resonant frequency by checking the
velocity waveform with the monitoring pins on the front panel of the Driver Unit by means of an
oscilloscope, etc. or the EDD MEGATERM.

® Check the resonant frequency as shown in “Fig 5-3: Measuring resonance frequency”. If the frequency is
200 Hz, type as shown below to set the filter frequency.

N [P 2% 07 07 e

Fig 5-3: Measuring resonance frequency

Oscilloscope

Screen of oscilloscope

ANA TN

le—>|
200Hz (5ms)

/OO ®

NSK Ltd.
HADE IN JAPSN
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5.6. Setting position detector properties
The reply of the position detector at the time of the stop becomes sensitive under the influence

of agitation including facilities and the power supply environment, and the fluttering of

the position deviation may increase. The fluttering can be suppressed by setting parameter RW1 (low
bandwidth).

Table 5-6 - Setting of the position detector properties switching (parameter RW)

Parameter RW Description
0 .
(shipping set) High
1 Low

® The following show how to change parameter RW.
1)  Confirm that the Motor servo deactivates.

2)  Input the password. A password receipt message appears.

noRRe
e ndl

3)  Set the parameter RW

LUAIESIE

:RW1

4)  Reboot the Driver Unit.

After parameter RW is changed, the adjustment of the servo gain to position detector properties is
necessary. Refer to “5.2. Tuning Level 1: Automatic Tuning”

A Caution : When parameter RWL1 is set, use the Motor at a speed of less than
6[s] even the specification of maximum rotational speed is more than

6[s!]. When the Motor rotates at a speed of excess of 7.8 [s}], alarm A4
is occured.

¢ The maximum rotational speed varies according to a motor model. Refer to 2.5 Motor
Specifications" about the maximum rotational speed every motor model.
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6. Operation

6. Operation
6.1. Preparation
6.1.1. Wiring Check

ACaution : On completion of wiring the Driver Unit Model EDD, check the items listed
in Table 6-1: Before operating the Megatorque Motor System.

Table 6-1: Before operating the Megatorque Motor System

No. Items to be checked Points to be checked

Connection of main power | e Check if the wiring is properly done.

1 |and Input/Output signal | e Check if the screws of the ground terminals are securely fastened.

cables o Check if the connectors are properly connected and secured.

o Check if the Cable Set (Motor cable and resolver cable) are properly
connected and locked to the connectors.

o Check if the Handy Terminal is connected properly, and locked to the CN2
connector.

2 | Connecting cables

3 |Handy Terminal

6.1.2. Operation Procedure

Fig 6-1: Operation Procedure

Power on

¢ Check for the power voltage (main power and control power).

¢ Turn on the power, then confirm that the power LED (green) and the 7 segments LED on the
front panel of the Driver Unit are indicating normal state.

¢ Confirm that the display of the Handy Terminal shows the screen for initial setting.

[ Tuning |

¢ Referto “5. Tuning.”
Tune the servo parameters. Skip this part if all tuning have been completed in advance.

Operation
\_{ Set the direction of position scale. | 6.2.2. Direction of Position Scale
|Set the Home position. | 6.2.3. Setting Home Position
I
| Set the software travel limits. | 6.2.4. Software Over Travel Limit
__| Program positioning | 6.3.2. Program Positionng Operation
—— . 6.3.3. Pulse Train Command Positioning
—| Positioning by pulse train | .
Operation
— Jogging | 6.3.4. Jogging
— RS-232C command positioning | 6.3.5. RS-232C Communication
Positioning Operation
—| Analog input positioning | 6.3.6. Velocity and Torque Control by
Analog Input
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6.2. Position Scale
6.2.1. Resolution of position Scale

® A Motor has eighty teeth on its circumference, and the position sensor divides 1-tooth into

32 768 by digital signal processing. Therefore, the pulse count for one revolution of the Motor shall be
obtained as below.

32 768 x 80 = 2 621 440 [count/revolution]

® The parameters and the commands of the Megatorque Motor System depend on the unit (count) of the
resolution.

O However, the software over travel limit cannot be set in units of degree.

Table 6-2: Resolution of position scale

Resolution of position scale
Unit of count [count/revolution] Unit of degree [0.01°/revolution]
2 621 440 36 000

Fig 6-2: Position scale system

270° 0°

1 966 080 counts «—0 pulse
(Positoin at completion of Home Return, or
position at execution of AZ command)

180° 90°
1 310 720 counts 655 360 counts
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6.2.2. Direction of Position Scale
® You can reverse the sign of the position scale not to observe unpredicted operations when the Motor
mounting direction is reversed.
¢ CW and CCW are the direction when you look the Motor from the Motor output axis (rotor).
¢ The parameter DI (Direction inversion) specifies counting direction of the position scale.
O The relation between the DI data and the counting direction is shown in the “Table 6-3:

Parameter DI and counting direction”

Table 6-3: Parameter DI and counting direction

DI data Setting CW CCW Shipping set
0 Standard Counting in plus Counting in minus v
1 Reversed Counting in minus Counting in plus

® \When the direction of position scale reading is reversed, the position scale of the following functions is
reversed as well.

¢ All directions of positioning operation

¢ Directions of software travel limits

A Caution : This manual expresses the plus direction for the count-up direction, the
minus direction for the count-down direction, and the rotational direction,
not by the CW or CCW direction which is seen from the Motor output axis
side. The plus and minus directions depend on the setting of the
parameter DI. So always be careful for the setting of the DI.

A Caution : The plus and minus directions of hardware over travel limit and the phase
of position feedback signal output do not reverse even the position scale
direction is reversed.

e Input OTP: prevents the CW rotation of the Motor seen from the Motor output axis.

e Input OTM: prevents the CCW rotation of the Motor seen from the Motor output
axis.

€ When counting the CCW direction as plus

@ |nput the parameter DI to reverse the position scale.
(The password is required.)

NS K s ok o
O IN [ew] o
)R
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6.2.3. Setting Home Position
® The Motors have their own home position when they are shipped.

® The user absolute home position, which is the origin of operation, is set to the same position of the Motor
home position when the Motor is shipped. The user absolute home position can be reset by the command
AZ (Absolute Zero position set) or a Home Return operation.

O The user absolute home position functions as the origin for positioning operations caused by
internal commands, such as positioning commands, jogging, and the software over travel limit.
It is also the origin of the divided circular resolution (Parameter CR) of a pulse train positioning
command and the feedback signal.

® \When the user absolute home position is defined once, no Home Return operation is required for every
power-on because the Megatorque Motor System with Driver Unit Model EDD incorporates an absolute
position sensor.

® As shown in “Fig 6-3: User home position and the parameter AO” below, the user absolute home position
and the Motor absolute home position are set on the same position when the Motor is shipped.

O When the user home position is changed by the command AZ or a Home Return operation, the
distance in the CW direction from the Motor absolute home position to the new user absolute
home position is set to the data of the parameter AO (Absolute position scale offset).

Fig 6-3: User home position and the parameter AO

When the user Home position is changed
[~ (User absolute home position = (Motor home position +
parameter AO)

Shipping set

(User absolute home position = Motor home position)

0°: User absolute home position

Parameter AO

0°: user absolute
Motor home home
position -

\ -
" -

90°

CW | direction

\ g
Motor output axis side
- - \
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® Change the scale of home position by the command AZ (Absolute Zero position set).

1)  Move the Motor to the position to be the user absolute home position.

* The setting can be done with the servo on state.
2)  Confirm the current position by the monitor TD (Tell position, degree unit) in units of 0.01°
[angle degree].

T D /R P

e 12345

Press the key to abort monitoring.

3)  Aninput of the command AZ sets the current commanded position (current position + position

error) to the user absolute Home position.
(The command AZ requires an input of the password.)

nonene
0[N ]er -
Az er

: /NSK ON
NSK ON

:AZ
A01203312;

Execution of the command AZ changes the setting of the parameter AO. (The parameter AO is
the offset between the Motor absolute position data and the user absolute home position.)

Input the key to show the prompt “: (colon)” on the screen.

4)  Confirm the scale reading of the home position again.

[E:TMDH/MRNH >

Input the key to abort monitoring.

:AZ

A01203312;

: TD/RP

TD 0

— 65 —



6. Operation

6.2.4. Software Over Travel Limit

® This function is to set an off-limits area on the Motor rotation range.

A Caution :

F2 alarm is produced when the over travel is occurred.

The software over travel is detected based on the positioning command,
rather than the current Motor position. Positioning command is equal to
the sum of current position and position error.

Therefore, if the positioning command is not within the range of software
over travel detection, the F2 alarm is not produced even the actual motor
position is entered within the detection range due to the overshooting.

A Caution :

When the off-limits area should be controlled by the current position, it is

essential to set the hardware over travel limits.

A Caution :

When the software over travel limit is specified and when performing a

short cut positioning with the commands AD, AR, AQ (Absolute
positioning) under this state, the Motor turns into an opposite direction
not to enter the off-limits are regardless the positioning distance.

o Referto “8.6.3. Shorter Way Positioning” for to prevent going in the off-limits area.

® Parameters OTP and OTM (Software travel limit) set the off-limits area. As shown in “Fig 6-4: Software
off-limits area” below, the parameters specify the off-limits area into counting up direction of position
scale from the point of the parameter OTP to the point of the parameter OTM.

® The off-limits area becomes effective if the difference between the parameter OTP and OTM is one pulse

or more.

Fig 6-4: Software off-limits area

— Parameter DIO

OTM: End of the

OTP: Start of off-limits area

Off-limits area

off-limits area

—Parameter DI1

Counting up %

Off-limits area

OTM: End of offdimits area

OTP: Start of off-limits area

@ |f the Motor goes in the off-limits area, the System gets in the state of software over-travel.
The Motor stops immediately when it is moving in the direction towards the off-limits area.
In this state, the Motor only accepts the position command going out the off-limits area.

® \When the System goes in a state of software over travel, the outputs of OTPA and OTMA (Over travel

limit) will be closed.

Table 6-4: State of software over travel

7 segments LED

Command TA (Tell alarm)

Description

Motor state

F2

F2>Software Over Travel

Software over travel

Servo lock

® If the current position is within the off-limits area at the power up, or servo-off state, the over travel limit

is stated to the nearest over travel limit.

If the current position is at the middle of travel limits between OTP and OTM, at the power up, or servo-
off state, the system assume the motor is entered from OTP side.
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6. Operation

6.2.4.1. Setting the Limits by Teaching

® Follow the procedures below after the Home position is set.
1)  Turn off the main power supply to the Driver Unit.

2)  Inhibit turning on the Motor servo.

Mo e

3)  Turn the Motor manually to the position of plus side software travel limit.

4)  Setthe current position as the plus side software over travel limit.

(Inputting the parameter OTP requires the password.)
Input [Parameter code] + ST]

NS K[ ik o
O [N e SrEis3use;
TP

The parameter OTP is set by teaching. Input the key to put the prompt *“: (colon)” on the
bottom line.

5)  Move the Motor to the position of minus side software over travel limit.

6)  Setthe current position as the minus side software over travel limit.
(Inputting the parameter OTM requires the password.)
Input Parameter code] + ST}

: /NSK ON

NSK ON
:OTM/ST
OTM456789;

The parameter OTP is set by teaching. Input the key to put the prompt *“: (colon)” on the
bottom line.

7)  Move the Motor into the software off-limits area, then confirm that the alarm F2 (Software over

travel) goes active. (Identify the alarm by the seven segments LED or the command TA (Read
alarm).

8)  Input the command SV (Servo on) to activate the Motor servo.

ENAAICY

:OTM/ST
OTM456789;
: SV
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6. Operation

6.2.4.2. Setting the Limits by Direct Input

® |f the position data to be the software over travel limits are previously known, the position data can be
directly set to the parameters OTP and OTM (Software over travel).
(The password is required in order to set the parameters OTP and OTM.)

1)  Setthe plus side over travel limit.

NS K ] s
{ N N T} +E0T9123456 }
O T P 1T 23T
ENIENICH

45" 6" [ENT}

NS K =)

{O }[ N }{ENT} »&OTM456789 }
o) 7 W)@ 5"

7))o

T
8(
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6. Operation

6.3. Positioning Operation

6.3.1. Positioning Command
® The Driver Unit Model EDD incorporates the positioning commands. There are two ways for execution of
the positioning commands.
¢ Input directly the command via RS-232C communication.
¢ Preprogram the positioning commands and the operational conditions and store them in the
program channels. Specify channel numbers by the PRGO to PRG7 inputs (Internal channel
selection) and input the RUN input (Start program) to execute these programs.
The positioning command and related parameters are shown in the “ Table 6-5: Positioning command and
parameter.” Refer to “9. Details of Command and Parameter” for more details.
Table 6-5: Positioning command and parameter
Name . Initial .
Category (code) Function setting Data range Unit
IR Incremental positioning in units of pulse - 0 to + 262 144 000
AR Absolute positioning in units of pulse B 0 to 2 621 439
(Shorter way)
Absolute positioning in units of pulse pulse
AR/PL ([+ direction] [Example:AR100000/PL]) |~ 0 to 2 621 439
Absolute positioning in units of pulse
ARMI ([ direction] [Example:AR100000/MI]) - 0 to 2 621 439
ID Incremental positioning in units of degree - 0 to + 3 600 000
o AD Absolute positioning in units of degree B 0 to 35 999
S (Shorter way)
= Absolute positioning in units of degree 0.01°
£ - - '
S AD/PL ([+ direction] [Example: AD9000/PL]) 0 to 35 999
Absolute positioning in units of degree
ADIMI ([~ direction] [example: ADS000/MI]) - 0 to 35 999
[e] Incremental positioning with user scale - 0 to + QRx100
Absolute positioning with user scale
AQ (Shorter way) B 0 to QR-1
Absolute positioning with user scale 4 | 360°/paramer QR
AQ/PL ([+ direction] [Example: AQ180000/PL]) - 0 to QR-1
Absolute positioning with user scale
AQMI ([~ direction] [Example: AQ180000/MI1]) B 0 to QR-1
IN Sets threshold to output the IPOS signal 400 0 to 2 621 439 pulse
IS In-position stability timer 0.0 0.0 to 10 000.0 ms
MV Rotational velocity 1.000 0.001 to 10.000 s!
MA Rotational acceleration 1.0 0.1 to 800.0
. . 0.0: Set by MA. s?2
5 MB Rotational deceleration 0.0 01 to 800.0
2 0: Set by CSA. (CSB only)
g CSA Acceleration profile 1 | 1: Constant acceleration
o 2: Modified sine
3: Modified trapezoid
CSB Deceleration profile 0 | 4: Cycloid
5: Half sine
*OR Clrt_:qlar_dlwd_mg number for an incremental 360 000 1 to 2 621 440 dividing number/
positioning with user scale revolution

* The password is required.
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6. Operation

6.3.2. Program Positioning Operation

® The program positioning operation means an execution of some preprogrammed positioning commands
and operational conditions in the program channels. The inputs of PRGO to PRG?7 specify a program
channel and the input RUN (Start program) starts the positioning operation.

¢ The program operation is available via RS-232C communication.
® The commands and parameters unique to program positioning operations are listed in the “ Table 6-6:
Inputs/Outputs and parameters related to program positioning.”, and the commands and parameters related

to positioning operations in the « Table 6-5: Positioning command and parameter ”
Refer to “9. Details of Commands and Parameters” for more details.

Table 6-6: Inputs/Outputs and parameters related to program positioning.

Name . Initial .
Category (code) Function setting Data range Unit
RUN Start program - Turning ON from OFF starts positioning. . -
S = PRGOto | Internal program B Specifies the program channel by ON and OFF (binary B
*g s |7 channel selection combination)
o~ STP Stops positioning B OFF: Positioning permitted B
operation. ON: Starts decelerating and inhibits positioning operation.
- . Open: Idle
g = BUSY In-operation ~ | Closed: Executing positioning. -
Q3 L Open: Positioning unfinished. Lost target position.
O - _ _
© IPOS In-position Closed: Positioning completed. Target position secured.
—0.1to-10000.0: CFIN mode ms
FW IPOS output mode -1.0 0.0: IPOS mode -
0.1t0 10 000.0: FIN mode ms
BUSY signal
BW stability timer 0.0 0.0t0 10000.0 | ms
. . 0.0: Applies the deceleration value specified in the -
% MD Deceleration select 0.0 program being executed. 0.1 to 800.0 s?
= 0: Completes a positioning after the completion of channel program
§ that is currently being executed.
1: After completion of channel program that is currently executed,
the input RUN executes the program of the channel with the
OE Sequence code 0 next channel number. (Disregards the input PRG.)
2: Automatically executes the program of the channel with the next
channel number after completion of the channel program that is
currently executed.

@ Besides the positioning commands, rotational velocity and acceleration, it is possible to program almost
all parameters including servo gains and conditions for completing positioning.
These functions make possible to have optimal tuning that is suited for each positioning operation.

® The contents of program are simple. It consists of the settings of parameter and positioning commands and
they will be sequentially executed from the beginning. Example of a program is shown in the ““ Fig 6-5:
Program example”.

Fig 6-5: Program example

4 A
CHO
2 S T \
io >MV2.000 Rotational speed: 2's i
1 . . 2 !
Executes from il °MA5 .0 Rotational acceleraton: 5s i
the top line. 15> TD9000 Move incrementally in the plus direction by 90° I
| <
' The program processing pausgs at this point until completion of the program. /:
i B
Program body K

P J The System secures settings of parameter
\\ X '
untill completion of the program.(*1)

*1: It is possible to secure the parameter settings in the
program after the operation. Refer to “8.7.1. Change of
Parameter via Program Operation” for more details.
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6. Operation

6.3.2.1.

Program Operation via Control Inputs and Outputs

® The following figure illustrates a typical procedure example of program operation.

Fig 6-

6: Signal timing of program operation via control Inputs/Outputs

. ON

SVON input OFF (1)]
> eMax. 170 ms (*Max. 3.2 )
closed
SVST output open )
Channel select ®)
(PRGO to7 inputs) Channel selection fixed. ><
: ; An input of the RUN signal in the
ON 1ms min. OQM middle of positioning activates
RUN input OFF (4)/¢_I the warning F5 (program error).
WDetection of rising edge starts
a motion.
MV
Motor motion /4 MA M8 >\
Stability timer (060)ms
(Example 1S100:100ms _ ;o > —{<%ms
Residual pulse of N\ < i settin
. p bl "“/C """""""""" T 7 I\ -r[-—-—--- 9
position error counter ~ TT------ g D S Z A iy Np——
closed —>—| Max. 0.5 ms - Max. 1 ms
BUSY output open (5) RUN input invalid o
IPOS output L‘ 0.5 ms max.
(FW <0: CFIN) closed ______ =)
(FW = 0: IPOS) ©oPen A—
Clsoed when the postion target is secured. FW data
IPOS output closed Open when the position target is lost. E—
(FW > 0: FIN) open
*Takes 3.2 seconds to turn the Motor servo-on for the first
time after the power is turned on.

(1) Activate the input SVON (Servo-on) to turn the Motor servo on.

(2) The output SVST (Servo state) closes when the Motor gets in the servo-on state.

(3) Select the program channel with the inputs of PRGO to 7 (Internal program channel select).
Fix the selection 1 [ms] before the input RUN activates.

(4) The System executes a selected channel program when the input RUN turns ON.

The positioning operation is controlled by the parameter values of MA (Rotational
acceleration), MB (Rotational deceleration) and MV (Rotational velocity).

(5) The output BUSY (In-operation) closes while the System is executing the contents of the
channel. At the same time, the output IPOS (In-position) is forcibly opened. If the input RUN is
activated while the output BUSY is closing, the warning F5 (Program error) occurs and the
Motor decelerates and stops.

(6) A positioning operation completes when the positioning error counter clears parameter values

of IN (In-position threshold) and IS (In-position stability timer) at the final stage of
positioning.

® If a channel that contains no program is specified, the warning F5 (Program error) occurs.
(Refer to “11. Alarm and Warning.”)
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6. Operation

Setting of internal program channel

® A binary combination of ON and OFF of the inputs PRGO to 7 selects a channel to be executed.

Table 6-7: Channel selection

PRGO

PRG1

PRG2

(O: OFF)
PRG3

(®@: ON)

PRG4

Combination of PRGO to 7 inputs

PRG5

PRG6

PRG7

Channel
number

10
11
12

13
14
15
16
17

18
19
20
21

22
23
24
25
26
27
28
29
30
31

32

33

251
252

253
254
255
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6.3.2.2.

Program Positioning Operation via RS-232C Communication
® The command SP (Program start) starts a program operation.

® Start the program in “Fig 6-7: Program example” below as an example.

Fig 6-7: Program example

4 N\
:CHO
P B T T N
1 Rotational speed: 0.5 s-1
10?MV0.500 P
| . P 2
Executes a '17°MAD .5 Rotational acceleration: 0.5 s
{)hrgg:(r)an;ir:?m :2 2ID9000 Move incrementally 90° in plus direction.
P e * Program pracessing pauses at this line for completion of positioning
R B
37 Program body
\'* __ The System secures settings of parameter until
completion of the program.(*1)
*1: It is possible to secure the parameter settings in the program after the
operation. Refer to “8.7.1. Change of Parameter via Program
Operation” for more details.

6. Operation

¢ The channel number 0 is used for the program. Input the command SPO.(Fig 6-7: Program

example)

sP

0?} [ENTJ

The Motor moves 90° in the plus direction. The prompt is changed to “:>” from the colon.

¢ The prompt “:>” indicates that the local parameter is applicable. This means that parameters
MV and MA specified in this channel are temporarily effective.

O When the program of channel 0 completes after the Motor moved for 90°, the global parameter
becomes effective again for the channel program.

Confirm completion of the positioning, then input the key to show the prompt

colon again.

ENT

The prompt is changed to a colon.

be read out on the screen.

® The purpose of the prompt is to show which parameter, the global parameter or the local parameter, should

¢ If the use of prompts to indicate effectiveness of the global parameter and the local parameter
interferes communication control, set the parameter PP (Parameter prompt) to PPO, which
cancels the function of the parameter prompt. The prompt is always the colon in this state.

(The parameter

PP requires the password.)

parameter, even when the prompt is “:>”.

— 6-13 —

® \When RS-232C is used to set a parameter, you may set either parameter, the global parameter or the local



6. Operation

6.3.2.3. Programming
® \\/rite the program for a program positioning operation via RS-232C communication or the EDD
MEGATERM. When programming, do not perform any program operation.
® There are 256 channels available for programming area and you can program multiple parameters and
positioning commands in one channel.
® There are 1 024 lines for the program area in each channel.
O There are 256 channels available when four commands are programmed in each channel.
O There are 128 channels available when eight commands are programmed to each channel.
Fig 6-8: Programming area
Example 1: 4 commands/channe Example 2: 8 commands/channel
Channel 0 CHO Channel 0 ____CHO
Channel 1 CH1 .
. . . . \ Total area:
. . . . 1 024 lines
. . Channel 127 | ¢ CH127
Channel 255 CH255
® Program editing commands for each channel are shown in “Table 6-8: Program editing command and
exclusive command of channel”.
Table 6-8: Program editing command and exclusive command of channel
Category E\gr;; Function Data Unit
CH Editing channel 0 to 255 | channel
- 0 to 255
S , 256: Initialize the
i § CcC Clears program in a channel. demonstration channel
S g program
% 2 *CC/AL Clears program of all channel and initializes the B B
S % demonstration program.
@ -
S £ cD Delete_s a specified channel, thus the number of the 010255 | channel
gg following channels goes up by one.
@
Inserts a channel with specified channel number thus
x
~ cl deleting the channel with assigned number of 255. 010255 | channel
5272 LD [_)elete a line being editing thus moving up the following 3 B
SE8 lines.
B EG
s LI Insert a new line on the line being edited. - -
g C'EU 2 Tl Sets a dwell timer to a channel program. 0.1t010 000.0 ms
2E 5
o
a8 % JP The program jumps to the top line of a specified channel. 0 to 255 | channel
TC Reads out the contents of a specified channel program. 0 to 255 | channel
Monitor
TC/AL | Reads out the contents of all channel programs. - -

% : The password is required.
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6. Operation

Editing new program channel

® Example below describes a positioning program to rotate the Motor 90° into the plus direction from the
current position with a velocity of 0.5 [s?].

1)  The command CH (Editing channel) starts program editing of the specified channel.

ICNCHICS

» 0?

2)  Input the parameter and the positioning command following the prompt “line number and ?.”
When an input to the line is confirmed by an entry of the key, the next line appears for
an input.

VT s e (e
[ | MDMQ)MO?J [O?MO?J » égfwooo

3)  For completion of editing, input the key when the prompt “line number and ?” is on the
bottom line.

ENT 0?MVO0.5

12ID9000
»2?

The prompt “: (colon)” is on the bottom, completing the channel editing.
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6. Operation

Line editing

® An example shown below describes changing the amount of rotation for present program to 45°.

1)  The command CH (Editing channel) starts editing the program. The line with the inputted
program appears on the screen. Press the key to show the line to be edited.

CH 07 lew 550 500,

» 1>ID9000;
-

2)  Press the key to enter the editing mode of the line.

lE%II :CHO
0>MV0.500;
» 1>ID9000;

1

The prompt “line number and ?”” appears on the bottom line.

3)  Input the new positioning command.

1D j47s* 0707 o 23030
ENT %;ID4500

Completion of the input shows the next line with line number of 2.

4)  Pressthe key while the prompt “line number and ?” is on the bottom line.
ENT 1>ID9000;

121ID4500
»2?

This completes the channel editing and the prompt *“: (colon)” appears on the bottom line.

@ Please use the channel editing screen when using the EDD MEGATERM.
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6. Operation

Insert and deletion of a program line

® The following describe how to insert and delete program line.

1)  Start editing a specified program with the command CH (Channel start).
The System reads out already programmed lines on the screen. Press the key to
scroll the objective line to be inserted or deleted.

{CNHNO?J{ENTJ :CHO

0>MvV0.500;
» 1>ID9000;
-

2)  Input the key at the objective line and get in the editing mode of the line.

-chO
0>MV0.500;
» 1>ID9000;

1

The prompt “line number and ?” appears on the bottom line.
3) Inserting or deleting the line.

O Insert a new line by the command LI (Insert a line).

[ L M I J[ENT} 0>MV0.500;

1>ID9000;
» 1?LI

1>;

As the new line is blank, the prompt is only “;” (semicolon), set the editing mode by the
key to input the new command.

¢ Delete a blank line by the command LD (Delete a line).

[ L M D J [ENT} 0>MV0.500;

1>ID9000;
» 1?LD

1?2

Thus the specified line has been deleted and the next line goes up to the deleted position.

@ Please use the channel editing screen when using the EDD MEGATERM.
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6. Operation

Reading out of a program line

® \When editing a program, you can read out a program line.

¢ Input|? + following the prompt “line number +?”. The program starting from the
specified line is repeated below. Press the key to scroll the next line.

® Other way of reading out a program line.

¢ An input of “?” following the prompt “line number +?” will repeat the program starting from
the current line.

¢ An input of “?S” following the prompt “line number +?” will repeat whole program starting the

top line.

[ 2 H S HENT‘ 0?MV0.500
12ID4500
22?8
0>MvV0.500;

¢ An input of “?E” following the prompt “line number +?” jumps to the end line of the program
and the System waits for next input.

® Please use the channel editing screen when using the EDD MEGATERM.
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Reading out of whole channel programs

6. Operation

® Though the command CH reads out contents of channel program, there is an exclusive command for

reading out channel program to prevent unexpected changes.

¢ Input the command TC (Tell channel program).

Hlellalla]len] | (o

1>1D9000;

It reads out the contents of the channel program.

O Press the key to scroll the next line.

0 Press the to abort the readout.

Deletion of channel program

® You may delete all programs in a specified channel.

¢ An example below shows how to delete the contents of channel 10.
Input the command CC (Clear channel).

clci1t 0"
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6. Operation

6.3.2.4. Program Sequence

® Though a program is basically consists of parameter settings and positioning commands, the following
simple sequence controls can be added within a program.

¢ Command JP (Unconditional jump):
The program execution jumps to the top line of the specified channel

¢ Command TI (Dwell timer):
The program execution pauses for a time set by the timer, then moves to the next line.

¢ Parameter OE: (Sequence option edit):
This parameter controls program-execution sequence between channels. For example, It makes
possible to perform continuous program execution of channels with serial channel numbers or
execution of channel program of the next channel number with each input of the RUN signal.

Unconditional jump and dwell timer

® An example below describes how to make a program to repeat an incremental 90° motion in the plus
direction with a dwell time of one second.

Fig 6-9: Example of unconditional jump and dwell timer

RUN input | : CHO

o R R i R S T R RS T T R T

(
> (l02ID9000 *

90° incremental motion to the plus direction

1
! * Processing pauses at this position until the positioning competes :
1 1 . 1
112T11000.0 Dwell time :1 second :
l i 1
=2 >JP0 Jump tp the top line of the channel 0. !
L S S ;
32 Program body

@ Specify the channel 0 by the input PRG (Internal program channel select), then input the input RUN (Start
program). This repeats an incremental 90° motion in the plus direction with a dwell time of one second.

Fig 6-10: Signal timing of unconditional jump and dwell timer

. ON

SVON input OFF
> Max 170 ms (Max. 32 s )*?

closed

SVST output open

Channel select

(Inputs PRGO to 7) Confirmed channel X
Min. 1 ms | Min. 1 ms
ON 1| ©f
RUN Input OFF A

R
Starts the motion after detection of the rising edge of signal.

Programmed operation — ID9000 > TI1000>] IDI000 >{ -rnooo>| D¢

Max. 0.5 ms
>He2 T
BUSY output ~ Closed I
open
Max. 0.5 ms 1ls 1ls
IPOS output closed _ _____ :)_H
(FW< 0: CFIN) open \\ ! _I I_
Closed: when the target position data is secured. ~ *1) It takes 3.2 seconds to activate
Open: when the target position data is lost. the Motor servo for the first time

after turning on the main power.
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6. Operation

Sequence code: Continuous positioning between channels (with input RUN)

® An example below describes how to program an operation alternating an incremental 90° positioning into
the plus and the minus directions by activating the input RUN.

Fig 6-11: Sequence code: Continual positioning between channels (with input RUN)

Changing channels only by the RUN input
* Set as a global parameter.

RUN input | : CHO

Make an incremental 90° positioning to the plus direction.:
*The processipg pauses at this position for completion of motion. :

Run input ,_:CH]-

RUN input | * CH2

__________________________________________________ |
102JP0 Jump to the top line of the channel 0. !
'13 ------------- Body of program 2 +============-=-=-—-—-—--—-—-- 4

- Y,

® Specify the channel 0 by the PRG input (Internal program channel selection) and activate the RUN input.
This starts an incremental 90° positioning to the plus direction.

¢ Every input of the RUN signal executes the channel program of the next channel number
regardless of the state of PRG input.

® Activation of the commands MS (Motor stop), the input STP (Stop), the alarms and the warnings will
internally reset the number of channel, which is next in line for execution. In such a case, select the
channel by the PRG input, and start the program by the input RUN again.

Fig 6-12: Signal timing: Continual positioning between channels (with input RUN)

. ON
SVON input OFF
1
éHMMm
losed
SvSToutput  ©
P open Q
Channel selection
(PRGO to 7inputs) Channel selection confirmed. X
Min. 1 ms o Min. 1 ms
. ON €
RUN input OFF ¢:| 5]
Starts the motion after detection qf riging edge of the signal.

ECh 10
‘ anne

‘ ChanneIOE ‘ ghannells

ID9000

Positioning operation

Max. 0.5 ms Max. 0.5 ms
closed >H SHe——— SHEmET
BUSY output
open — —’_> !\_Aax, 0.5ms | ~Max. 0.5ms
o 0. E;He Max. 1 ms Max. 1 ms
IPOS output closed _______11 < > <
(FW <0: CFIN)  open ! |
Closed: when the target position data is

*1) It takes 3.2 seconds to activate the
Motor servo for the first time after
turning on the main power.

secured.
Open: when the target position data is lost.
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6. Operation

Sequence code: Continual positioning between channels (without the input RUN)

® An example below describes how to program an operation alternating the incremental 90° positioning into
the plus and the minus directions. Set a dwell time of one second between each positioning.

¢ Make the motion program to different channels in the following example.

Fig 6-13: Sequence code: Continual positioning between channels (without the input RUN)

/'OEZ \ Continual operation between channels
: * Set as the global parameter.
Run jnput |:CRHO |
» ! Incremental 90° motion to the plus direction :
v :O ?ID9000 *The procegsing pauses at this position for completion of motior}.
1 .
:l 2TI1000.0 Dwell timer one second :
‘2-? -------------- Body of Program Q === ==-=-=-=-===-==—-—--—--- !
:CH1
-------------------------------------------------- N
1 ° . . . . 1
102ID-9000 Ipcremental 90 motlop 'to the minus dI.I’ECtIOFI o
: The procegsing pauses at this position for completion of motiona
i . 1
:l 2TI1000.0 Dwell timer: one second ,
1
‘2-? -------------- Body of program 1 ——-=-—-----=-=---=—----—--- ’
:CH2
i 1
102JP0 Jump to the top line of channel 0 !
‘l_': “““““““ Body of program 2 ==~ ~" " - - - - - - - - --ss------- ’
\N— J

® Specify the channel 0 by the input PRG, then input the RUN signal to alternate the incremental positioning
of 90° to the plus direction and the minus direction having one second dwell time between.

Fig 6-14: Signal timing: Continual positioning between channels (without input RUN)

. ON
SVON input OFF
> (Max, 170 ms (Max. 3.2 5)**
closed

SVST output open

Channel select

(PRGO to 7 inputs) Channel selection confirmed X
Min. Ims | | | Min. 1ms
) ON g
RUN input OFF A1

R
Starts the motion when rising edge of the signal is detected..

| Channel 0 | Channel 1 | _Channel 0

\ | |
Positioning operation —| ID9000>| TI100(>| 1D—900>| TI100(>| D9

Max. 0.5 ms
BUSY outpu closed H
open
IPOS output closed_ _____ :{HMaX' 9> ms L L
(FW < 0: CFIN) open oQ !
Closed: when the target positon data *1) It takes 3.2 seconds to activate
is secured.

the Motor servo for the first

Open: when the taget position data is lost. . 8 .
time after turning on the main
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6.3.3. Pulse Train Command Positioning Operation

6. Operation

® An input of pulse train command through the inputs of CWP (pulse train, CW) and CCW (pulse train,

CCW) of the CN2 connector (Input/Output) controls a positioning operation. The frequency of input pulse

determines rotational velocity while the total number of inputted pulse determines the rotation amount.

Fig 6-15: Pulse train command operation and resolution

CN2: CWP
— >

CN2: CCWP
T

PM: Filter of pulse train

Monitor RP

Pulse counter

2621 440

Parameter CR

input A
1 [Mpps] !

Parameter PC

PCO: CWP/CCWP
PC1.: pulse/direction

PC4: gAlgB

3 Positioning
command

Table 6-9: Input/Output and parameters related to pulse train command positioning

Category E\(l:%rgee) Function slgtlt:ﬁlg Data range (description) Unit
5 CWP+ CW pulse train, (+) direction - The pulse train command rotates | -
§ CWP- CW pulse train, (-) direction _ the Motor in the plus direction. pulse &
5 |cowps | CCW pulse train, (+) ~ dj&?cgon and
€ direction The pulse train command rotates gre glso
3 CCWP- CCW pulse train, (-) the Motor in the minus direction. | 5 ilable.
direction B
Open: Positioning
= uncompleted. Lost the
=1 IPOS Reports completion of B target position. B
3 positioning. Closed: Positioning completed.
° The target position
g secured.
© TEU Reports that the position B Open: Out of the threshold. B
error is under the threshold. Closed: Cleared the threshold.
Resolution of pulse train 0: 5242 880 for one revolution .
*CR input. 2621440 or 1000 to 5 242 879 Count/revolution
i PM Filter of pulse train input 1 1,2, 4 Mpps
(&)
£ 0: Cw/CCwW
= *PC tsrglislc(t:sémﬁ]zlcr)]rdmat of pulse 0 | 1: pulse/direction —
o ' 4: gA/gB quadrupled
TEU Threshold of the output 0| 0to2 621439 pulse
Monitors the state of pulse -2 147 483 648 to
g RP train input counter. 0 2 147 483 647 Count
[} . -
E= Monitor the current position. )
g TN . - 0toCR?
2 (Unit: CR) 360°/parameter
Monitors position command 4 CR
TNC (Unit: CR) - 0toCR
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® The following show a typical example of the pulse train command positioning.

Fig 6-16: Signal timing of pulse train command positioning

ON

SVON input OFF

SVST output closed

Pulse train input

@ | I

@

*1

9

|

openi]

Total pulses in given multiplication

'
Motor motion
(5)
Stability timer 3| 1100 ms
Example: 1S100 <100mg ~
Residual pulses of . ____jg_____________________\TT___ A __‘1r'_S§t_tipgpf IN
error counter === S-S i-fii--mc--ci---ii---i---o------ S A=
IPOS output Max. 1 ms.
(FW <0: CFIN ~ closed ------_Zﬂf% E—
1
(FW = 0: IPOS)  open LEC)
Closed: when the target positon data is secured. |, _FW data
IPOS output closed Open: when the taget position data is lost. i
(FW > 0: FIN) open
*1) It takes 3.2 seconds to activate the Motor servo for
the first time after turning on the main power.
(1) Activates the input SVON (Servo on) to turn the Motor servo on.
(2) The output SVST (Servo state) closes when the Motor servo is turned on.
¢ Inputted pulses before closing the output SVST won’t be counted.
(3) Input the pulse train. The Motor rotates the amount of value set by the parameters PC (Pulse
command) and CR (Circular resolution).
(4) The input IPOS is forcibly opened when the pulse train command is detected.
¢ When the pulse train input is detected, the state of IPOS is forced to become open.
If the pulse train pauses more than 0.1ms, in-position will be occurred at the timing of (5) in the
diagram above. In this case, increase the parameter IS (In-position stability timer).
(5) A positioning completes when the pulse train input stops and the position error counter clears

the conditions set by parameters IN (In-position threshold) and IS (In-position stability timer).

® \When the pulse train input is detected, the state of IPOS is forced to become open. If you wish to output to

see if there is the position error or not, use TEU output.

Refer to “8.3.2.1. Position Error: TEU (Position Error, Under) and TEO (Position Error, Over)” for the

output TEU.
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6.3.3.1.

Format of Pulse Train Input

® The parameter PC (Pulse train format) sets the format of pulse train input signal.

Table 6-10: Signal format of pulse train command operation

Parameter PC

Pulse input format

CWP input

CCWP input

PCO
(shipping set)

Cw/CCw

Inputs pulse train for
rotation in the plus
direction.

Inputs pulse train for
rotation in the minus
direction.

Selects the rotational
direction.

PC1 Pulse and direction OFF- Plus direction Inputs a pulse train.
ON: Minus direction
gA/eB (quadrupled)
oA I _ _
PC4 | i E ' Inputs pulse train for gA | Inputs pulse train for gB.
ﬂB ] ) ] ]
EEpp gyl

1
memelpise _MUMIUUUUUL
command
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6.3.3.2. Resolution of Pulse Train

® The parameter CR (Circular resolution) can set the umber of pulses to make the Motor one revolution. The
Driver Unit controls the leftover pulses caused by dividing. (The origin of the dividing calculation is the
Home position of the position scale.)

¢ For an example, set the CR to 360 000 pulses for one revolution.

LN s K[ Eeat
{ o N N NENT} -> ESR360000
c/ R 376" 070"

0707 [ent

® The pulse train input frequency is up to 2 Mpps. This means that the maximum frequency of the
quadrupled gA/gB format is 8 M [count/sec]. When the parameter CR is set to 1 000 000
[count/revolution] in this case, the maximum rotational velocity is 8 s as shown bellow.

¢ 8000 000 [count/sec] /1 000 000 [count/revolution] = 8 s

€ Motor motion for the first pulse of the pulse train

® \When the parameter CR is set, the System sets grids on the position scale, which number is the same as the
division of one revolution with the value of parameter CR, starting from the origin of the position scale. The
positioning operation depends on the position of these grids.

® However, the position of the Motor right after turning on the servo deviates from the position of the grid in
most cases. For this reason, the first pulse of a pulse train command compensates the difference between
the current Motor position and the grid.

® Figure 6-17 below shows how the first pulse of a pulse train command compensates the Motor position
when the CR is set to CR327 680. In this case, the Motor motion distance for one pulse of the pulse train
input is equivalent to eight pulses of the Motor internal resolution.
(2 621 440/327 680 = 8 [pulse])
The Motor motion for the first pulse of the pulse train input in this case is:

¢ In the plus direction: Less or equal to 8 pulses of the Motor resolution
¢ In the minus direction: Greater or equal to 8 pulses and less or equal to 16 pulses of the
Motor resolution

Fig 6-17: Motor motion for the first pulse of a pulse train input

327677 . ‘ 1 . 3 5 .
I R e B S B e B
f . 37678 | ‘ ! ' ! 4 ’
L T —— e
— direction<€<—\\—} } } } {‘f } FO—] } } e\ + direction
H | | 1 1 |
e s
<~ VAR ol
Equivalent 8 pulses of Motor
Grid
© : scale origin 2nd pulse in minus 1st pulse in plus
O : current 1st pulse in minus 2nd pulse in plus
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6.3.3.3.

6. Operation

Input Timing

A Caution : The following show the timing of accepting pulses. In addition to the

conditions shown below, the maximum rotational speed of the Motor
places restrictions. Set the input pulse frequency so that the Motor does
not exceed its maximum rotational speed.

A Caution : When applying an input pulse frequency of 1 Mpps or more, it is
necessary to change the setting of the parameter PM for the filter of pulse

train input.

e Refer to “2.5 Motor Specifications” for the maximum rotational speed.

Fig 6-18: When the parameter is set to PCO (CW/CCW format, PM2)

Rotation in the plus direction Rotation in the minus direction
Min. 250 ns
CWP input port: ON > e——
CW pulses ofg LI I_’ I_’ |
Min. 250 ns )L‘ Min. 250 ns
CCWP input port: =< ;

ON
CCW pulses g ‘_\_I_\_,_\_I_\_,_\_

Fig 6-19: When the parameter is set to PC1 (Pulse and direction format, PM2)

Rotation in the plus direction Rotation in the minus direction
. e ON
CWP input: Direction OFE Min.250ns | | Min. 250 s

_I Min. 250 ns H—]€——— <
> — Min. 250 ns,

>

ON

OFF >l_ Min. 250 ns

CCWP input: Step

Fig 6-20: When the parameter is set to PC4 (gA/gB format, PM2)

Rotation in the plus direction  Rotation in the minus direction

CWP input: gA ON
oo 1 L1
Min. 250 ns >—|in. 125 s
> < Min. 125
CCWP input: gB ON =|' - |£|
OFF l
- Min. 250 ns
Min. 500 ns_
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6.3.4. Jogging

® Jogging can be proceeded via either the signals of control Input/Output or RS232C communication.

® Table 6-11 below lists the parameters related to the jog operation. Refer to “9. Details of Command and
Parameter” for more details.

Table 6-11: Commands and parameters related to jog operation.

Category Name (code) Function S'g;:ﬁg Data range Unit
— S : OFF: Decelerates and stops.
g 5 JOG Starts a jogging operation. - ON: Starts accelerating, -
S £ . o OFF: in the plus direction.
O _ _
DIR Jogging direction. ON: in the minus direction
- JG/PL Specifies a jogging operation in B B
g the plus direction (one direction)
£ Specifies a jogging operation in
S JG/MI the minus direction (one - -
direction)
JV Specifies the jogging velocity. 0.100 0.001 to 10.000 s?
IA Spemﬂes_thejogglng 10 0.1 to 800.0
acceleration. o2
5 B Specifies the jogging 0.0 0.0: Use JA.
o deceleration. ' 0.1 to 800.0
g 0: Set by CSA. (CSB onl
g . . : Set by CSA. (CSB only)
s CSA Spefg:fles the acceleration 1 | 1: Constant acceleration
profifing. 2: Modified sine
. ; 3: Modified trapezoid
CSB Speglfles the deceleration o | 4: Cycloid
profiling. 5: Half sine
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6.3.4.1.

6. Operation

Jogging with Control Input and Output

® This section describes procedures to perform a typical jog operation via control inputs and outputs

Fig 6-21: Signal timing of a jogging operation via control Inputs and Outputs

SVON input

SVST output

DIR input

JOG input

Motor motion

ON
orF D]

F Max. 170 ms (Max. 3.2 s max.)**

closed
open @

ON
OFF (©)] (6)

MY

Speed in the plus direction

N
Ny

Speed in the minus direction

BUSY outout closed S Max. 0.5 ms
utpu open ®) L®
IPOS output Max. 0.5 ms Max. 1 ms
(FW <0: CFIN) ©losed - ;\2 1
(FW =0: [POS) 0PN —
« Closed when the target po_s_ltlor_\ is secured.
|POS output closed « Open when the target position is lost.
(FW > 0: FIN) open
*1) It takes 3.2 seconds to activate the Motor servo for
the first time after turning on the main power.
1)  Turn on the Motor servo by the input SVON (Servo on).
2)  The output SVST (Servo state) closes when the Motor servo is on.
3)  Setthe jogging direction by the input DIR (Jog direction).
4)  Activates the input JOG (Jog).
The Motor starts a motion following the parameter value of JA (Jog acceleration), JB
(Jog deceleration) and JV (Jog velocity).
5)  The output BUSY (In-operation) closes when the Motor is jogging and the output IPOS (In-
position) opens.
6)  When the input DIR is altered in the middle of jogging, the Motor decelerates and stops, then
the Motor starts in the specified direction.
7)  The Motor starts to decelerate when the input JOG is turned OFF.
8)  The output BUSY opens at the completion of inputting the internal command for deceleration.

The output IPOS remains open at this time because the jogging started from the position at
where the former positioning operation had completed.

® Different from the positioning operation, the output IPOS does not signal the completion of jogging.
Confirm the completion of jogging by the output BUSY.
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6.3.4.2. Jogging via RS-232C Communication

® The following shows procedures of a typical jogging operation via RS-232C communication.

® \When a jogging operation is run via RS-232C communication, regular carriage return after the jogging is
started, is strongly recommended, considering a communication failure due to an accident, such as
disconnection of cables.

Fig 6-22: Signal timing of jogging via RS-232C communication

SVON input

SVST output

RS-232C

Motor motion

communication OFF

. closed
BUSY input open (4) 6)
IPOS output _sl | Max. 0.5ms Max. 1 ms
(FW < 0: CFIN) ©10%¢d - - - - - - S
(Fw =0: 1pos) P . -
Closed: when the target positon data is secured.
IPOS output closed Open: when the target position data is lost.

(FW > 0: FIN) open

ON
orr |
L Max. 170 ms (Max. 3.2 s) *1
closed -
open (@)
3 *2 5
ON 36/eL @‘ ‘ @‘ = ’@'\

‘ Max. 0.54 Max. 0.5 s ‘ Max. 0.5 s 05s

|
v

Speed in the plus direction
,1\ JA JB

4

Speed in the minus direction

*1: It takes 3.2 seconds to activate the Motor servo for the
very first time after turning on the main power.
*2: CR: Carriage return code 0Dy

1)
2)
3)

4)

5)
6)

Turn on the Motor servo by the input SVON (Servo on).
The output SVST (Servo state) is closed when the Motor servo is on.

Input the command JG/PL (Jog direction, plus direction).
The Motor starts jogging operation, following the parameter values of JA (Jog acceleration), JB
(Jog deceleration) and JV (Jog velocity).

Input the command JG/MI for a jogging in the minus direction.

Input a carriage return (0Dh) following the command JG within 0.5 seconds. When input of the
carriage return stops, the Motor decelerates and stops.

The output BUSY (In-operation) is closed during the jogging operation, and the output IPOS
(In-position) is open.

When the duration of carriage return exceeds 0.5 seconds, the Motor starts to decelerate.

The output BUSY opens at the completion of inputting the internal command for deceleration.
The output IPOS remains open at this time, since the jogging is started from the position at
where the prior positioning is completed.
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6.3.5. RS-232C Communication Positioning Operation

® Positioning may be executed directly via RS-232C communication.

® The commands and parameters related to the positioning operations are listed in “Table 6-5: Positioning
command and parameter” and the commands and parameters unique to RS-232C communication
positioning are listed in “Table 6-12: Command and parameter related to the RS-232C communication
positioning” below. Refer to “9. Details of Command and Parameter” for details.

¢ Refer to “8.9. RS-232C Communication” for the detail of the way of communication.

Table 6-12: Command and parameter related to the RS-232C communication positioning

category Name (code) Function Slgt'::ﬁlg Value range Unit
MS Stops the Motor. - - -
2
g MY Stops a Motor cycle. - - -
S
8 SP Starts ? program - 0 to 255 channel
operation.
0: Does not wait for an input of the key for multiple
MM Changes readout mode of 1 line readout.
program lines. 1: Wait for an input of the key for multiple line
o readout.
2 X WM Sets the parameter backup 0 0: Backups the parameters on the EEROM.
g function. 1: Nullifies the backup function.
a *EC Reports completion of 0 0: Does not output “!”” at the completion of positioning.
positioning via RS-232C. 1. Outputs “!” at the completion of positioning.
*PP Sets availableness of local 1 0: Nullifies function of indicated parameter prompt. (: )
1

parameter prompt.

. Enables function of indicated parameter prompt. (:>)

*: The password is required.

A Caution : Please note that there is the limit for the number of times of overwriting
commands and parameters to the memory.

e The Driver Unit has an EEPROM for the data backup. The EEPROM has the
limitation on the number of times for writing and deleting data. (Approximately 100
000 times) Therefore, we recommend setting the command WM to prohibit writing
to the EEPROM when the internal parameters are frequently changed from the
master controller during operation. However, setting of the command WM is not
necessary for commands and parameters that do not require the backup.

e Parameters that are categorized as “parameter” in *“9. Details of Command and
Parameter” will be backed up on the EEPROM.

o If the parameter WM (Write mode to EEPROM) is set to WML, execution of the
WD command will forcibly back up the settings to the EEPROM .
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The following describe the procedures of a typical RS-232C communication positioning.

Fig 6-23: Signal timing of an RS-232C communication positioning

ON
orr )]
_>_| GMax. 170 ms (Max. 3.2 5) *1
closed

SVST output open 2)

SVON input

Positioning validated.
>

_\*2
RS-232C communication IR100CR]

command
_— 2 4 9
RS-232C comunication —< IR100(H] [LF]: > 'R
acknowledgment
MV
Motor motion 3) /\MA mMB A
Stability timer 00 ms
Example: 1IS100 (100ms) <100ms : A
Residual pulsein ~ ____________ S A ¥ vae_
the position error ~ To-mmmmmmmmmmmmmm—cmmmmmmmmmmmmmm—--- D\ S /A y N———

counter

*1: It takes 3.2 seconds to activate the Motor servo for the
first time after turning on the main power.

*2: CR: Carriage return code 0Dy
LF: line feed return code OAy

1)  Activate the input SVON (Servo on) to turn the Motor servo on.

2)  When the Motor servo is on, the output SVST (Servo state) closes. This is the state when the
command can be inputted. If you do not check the output SVST, provide delayed timing after
an activation of the input SVON as shown in “Fig 6-23: Signal timing of an RS-232C
communication positioning.”

3)  The positioning operation starts right after the input of positioning command.
The positioning is executed following the parameter values of MA (Rotational
acceleration), MB (Rotational deceleration) and MV (Motor velocity).

4)  The positioning complete when the position error counter clears the condition set by the values
of parameter IN (In-position) and IS (IN-position stability timer). If the parameter EC (End
code) is set to EC!, completion of positioning is notified by “!”.
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6.3.6. Velocity and Torque Control by Analog Input

ACaution . Individual motors have the maximum rotational velocity. Check the
maximum rotational velocity of the Motor not to exceed its rotational
velocity.

A Caution : With the analog input based on the upper limit velocity of the feedback
signal and the resolution of the analog input command, positioning
accuracy may not be expected for positioning operations.

A Caution : The parameter AF for analog command voltage offset is not tuned for the
Driver Unit when shipped, so tune the offset after connecting to your
controller.

® An input of AIN+/AIN- (analog input) of the CN2 connector (Input/Output) inputs an analog voltage
command to control velocity and torque.

6.3.6.1. Selection of Control Mode
® Set the control mode by the parameter SL for control mode selection.

Table 6-13: Control mode

Parameter Control mode
SL1 Torque control mode
SL2 Velocity control mode
SL3 Positon control mode

® |n the velocity control mode and torque control mode, either RS-232C communication operation or
analog command input operation can be selected.
Operation selection is performed by the parameter AC for analog command input selection.

Table 6-14: Set program

Parameter Program
AC O Analog command input ineffective, DC command effective
AC1 Analog command input effective, CW direction at the time of input
polarity + voltage input
AC -1 Analog command input effective, CCW direction at the time of input
polarity + voltage input
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6.3.6.2. RS-232C Communication Operation

® In the velocity control mode and torque control operation, the Motor rotational velocity and output torque
can be directly controlled by the RS-232C communication command.

® Setting of the parameter AC (ACO) enables the DC command.
Then, the Motor is controlled by the rotational velocity and the output torque proportional to the data
value.

D C| (| e

® Fig 6-24 shows the relationship between the DC command data, and the rotational velocity and output
torque.

Fig 6-24: Communication operation command, and Motor rotational velocity and output torque

Relationship between

communication command value

and rotational velocity

Relationship between

communication command value

and output torque

Rotational velocit_yl// Maximum torque
10s 100%
—32 767 —32 767
+32 767 +32 767
Operation Operation
command command
(DC) (DC)
_10s* -100%

A Caution « Depending on the parameter DI setting, the polarity of the DC command is
reversed.

* The shipping set value of the parameter DI is "0."
(The CW direction viewed from the Motor rotor is count-up.)

* The rotational velocity of the Motor is limited depending the Motor type.
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6.3.6.3. Analog Input Operation

® In the velocity control mode and torque control operation, the Motor rotational velocity and output torque
can be directly controlled by the analog input command input.

® Analog command voltage range is + 10 [VDC]. Setting of the parameter AF enables offset tuning. For
details, refer to “6.3.6.4 Analog Command Input Offset.”

® The polarity of command voltage can be selected by the parameter AC for analog command input
selection. Refer to “Table 6-15: Analog input operation, rotational direction” for the setting regarding the
polarity and rotational direction of the command.

® The relationship between the command voltage, and the rotational velocity and output torque can be
changed by the parameter AG for analog command gain. Refer to “Fig 6-25: Command voltage, and
Motor velocity and output torque
(AC1 and DI0)” for command voltage and rotational velocity.

Table 6-15: Analog input operation, rotational direction

DI AC Command Moto_r rotgtional
voltage direction

0 1 + Cw

0 1 - CCW

0 -1 + CCwW

0 -1 - CwW

1 1 + CCwW

1 1 - CwW

1 -1 + Cw

1 -1 - CCW

Fig 6-25: Command voltage, and Motor velocity and output torque
(AC1 and DIO)

Relationship between command Relationship between command
voltage and rotational velocity voltage and output torque
Rotational velocity Output torque

10s™ 100%
Input
voltage
-10V
+10V /i +10V
Input Input
voltage voltage
-10s™ -100%

A Caution + The rotational velocity of the Motor is limited depending on the Motor type.
* When using the Motor with the maximum rotational velocity less than 10

[s7], tune the parameter AG for analog command gain so that the
rotational velocity does not exceed the maximum rotational velocity.
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6.3.6.4.  Analog Command Input Offset
® Setting of the parameter AF for analog command voltage offset enables tuning of the analog command
voltage offset.

® The parameter AF for analog command voltage offset is not tuned for the Driver Unit when shipped, so
tune the offset after connecting to your controller.

® The parameter AF for analog command voltage offset is 0.3 [mV] per data, and setting range is AF-3276
to AF-3276.

Fig 6-26: AF-10 (velocity control mode)

Rotational velocity

10s™

'3

10V -3mV +10V

Input voltage

-10s™

(1) Automatic setting of offset

@ Set an offset so that the current input level will become zero.
1)  Connect the Driver Unit and your controller to input the analog command 0.

2)  Input the password. A password receipt message appears.
[/ HNNSNKNSP] . /NSK ON

O[N] >

3)  Execute the following command.
|A||F]|/]|S]|T| :AF/ST_

-

4)  Input the key for automatic setting of the offset. The AF value set at this time appears.

ENT

® The unit of the set value is 0.3 [mV].

® "RANGE OVER?" appears when the calculated offset is too large. At this time, the current setting
programs are not changed.
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(2) Manual tuning of offset

® Set an offset with an analog command monitor.

1)
2)
3)

4)

5)

6)

7)

8)

Take a note of the set value of the parameter AC and then set it to AC1.
Connect the Driver Unit and your controller to input the analog command O.

Execute the following command to monitor the analog command.

(R)[A)[/][R][P] :RA/RE_

=)

After inputting the key, an internal command value by analog input appears repeatedly.
In this case, since the displayed value is 2, the command voltage has the offset: 0.3 [mV] x 2 =

0.6 [mV].
ENT :RA/RP , }

After checking the display, press the key. If you do not press the key, other
commands will not be accepted while the display continues.

INENESES
O J[N][ev]

Execute the following command. Be careful at this time to input the value monitored by the RA
command and the value of opposite sign.

Input the password. A password receipt message appears.

(A )R L 2% (ev)

Reconfigure the parameter AC saved in 1).
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(Blank Page)

— 6-38 —
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7. Operational Function

7.1. Control Input
7.1.1. Emergency Stop: EMST

® The input EMST turns the Motor servo off and stops the Motor by the dynamic brake.

Table 7-1: Signal logic of the input EMST (shipping set: normally closed)

Logic Description
OFF Emergency stop
ON Normal

¢ The shipping set of polarity of the input EMST is the normally closed contact (B contact). It can
be changed to the normally open contact. Refer to “8.1.3.1. Editing Control Input Function” for
the way of changing the polarity.
® |f the input EMST is turned OFF, the Motor servo is off and it stops by the dynamic brake.
® No operation commands are accepted while the input EMST is OFF.

® The output DRDY (Driver Unit ready) opens in the state of emergency stop.

Table 7-2: State of emergency stop

! s?_gEr?Dents Command TA (Tell alarm status) Description Motor state
F4 F4 > Emergency Stop Emergency stop Servo-off

® The state of emergency stop may not be established if the input EMST signal is not being OFF longer than
1 [ms].

Fig 7-1: Signal timing of the input EMST.

closed

Output DRDY open | |
ON Max. 1 ms }_‘<_ !\_/Iax. 1ms.
INpUtEMST OFF
ON < Min. 1 ms >
Input SVON OFF
Max. 170 ms (Max. 3.2 §**
Max. 1 ms _) < A (

closed |

Output SVST open
Stops with dynamic brake
Motor motion
| d Max. 1 ms,
L <
Output BUSY ~ ©9%€
open
Ouput IPOS closed
(FW < 0: CFIN) oben
(FwW = 0: IPOs)  °P
Output IPOS close
(FW > 0: FIN) open
*1) It takes 3.2 seconds to activate the Motor
servo for the first time after turning on the
main power.

— 71 —



7. Operational Function

7.1.2. Alarm Clear: ACLR

® This input clears a warning.

Table 7-3: Signal logic of the input ACLR

Logic

Description

|l (ON > OFF) Not effective

1 (OFF > ON) Clears alarm.

® A rising signal of the input ACLR from OFF to ON clears a warning while the output WRN (Warning) is

closed.

® The state of the Motor servo returns to the same condition before the warning is occurred. (Provided that
no input, such as the input SVON, is given to change the state of servo.

® The table below lists the warning that is given by the output WRN.

Table 7-4: Warning to be reported by the output WRN

‘7 segments LED Command TA (Tell alarm status) Description Motor condition
A3 A3>0Over Load Software thermal over Servo-off
A5 A3>0rigin Undefined Home position undefined. No change

CO>Pulse Command/Feedback Error in the commanded position or
co Error the feedback signal. Servo-off
F1 Fl1>Excess Position Error Excessive position error Servo-off
F5 F5>Program Error Program error Cycle stop
F8 F8>AT Error Automatic tuning error Cycle stop
P5 P5>Main AC Line Under Voltage | Low voltage of main power Servo-off
Fig 7-2: Signal timing of the input ACLR
A warning occurs that makes the Motor servoe off.
closed
Output WRN
P open I Max. 1 ms
Max. 1 ms _‘
Input ACLR ON <
P OFF
R IMin. 1ms
ON Al
Input SVON OFF
*1
Max. 1 ms. _L_ R <Max. 170 ms (Max. 3.2 s)
closed I
Output SVST open
Stops by the dynamic brake.
Motor motion
| d Max. 1 ms L
Output BUSY ~ ©9%¢
open
Output IPOS closed
(FW < 0: CFIN) open
(Fw = 0: IPOS) P
Output IPOS closed
(FW >0: FIN) open
*1) It takes 3.2 seconds to activate the
Motor servo for the first time after
turning on the main power.
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7.1.3. Hardware Over Travel Limit: OTP and OTM
® An input signal of over travel limit sensor to stops the Motor.
® This is provided to set the off-limits area within the Motor rotation range.

Table 7-5: Signal logic of the inputs OTP and OTM (Shipping set: normally closed)

Logic Description
OFF Travel limit
ON Normal

¢ Shipping set of inputs OTP and OTM is normally closed contact. However it can be changed to
the normally open contact. Refer to “8.1.3.1. Editing Control Input Function” for details.

® Set the OTP for the limit in the CW direction and the OTM for the limit in the CCW direction, looking
from the Motor output axis side as shown in the figure below.

¢ These directions are not affected by the parameter DI.

Fig 7-3: Setting of the hardware over travel limit

| Motor output axis |

CCwW directionw N CW direction
To the input
To the input oTP

OTM

Off-limits area

@ The System recognized the alarm state of the hardware over travel when it detects input of OTP or OTM.
The Motor stops immediately without servo-off when the limit in the same direction of its rotation is
detected. In this state, the System only accepts the positioning command moving in the opposite direction
of the detected limit.

@ Output OTPA or OTMA (Travel limit detection) opens in the alarm state of hardware over travel.

O Refer to “7.2.3. Over Travel Limit Direction: OTPA and OTMA” for the signal timing of inputs
OTP and OTM.

Table 7-6: Alarm state of the hardware travel limit

7segments LED Command TA: tell alarm Description Motor condition

F3 F3>Hardware Over Travel Hardware over travel alarm Servo-lock

® \When the Motor moves into the off-limits area once, the over travel state is maintained until the following
command is provided.

¢ Move the Motor in the opposite direction of the detected limit to get out from the off-limits area.

¢ Deactivate the Motor servo and manually move the Motor out of the off-limits area.

® There are following operation commands to get out from the off-limits area.

¢ Input one of the short cut commands AD, AR or AQ. The Motor moves in the direction to get
out from the off-limits area (opposite to the entered direction) without fail.

¢ Perform an operation to get out from the off-limits area judging from the Motor entering
direction, plus or minus, by the input of OTPA and OTMA, and move the Motor out of the area.
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7. Operational Function

7.1.4.

Servo on: SVON
® This input activates the Motor servo.

Table 7-7: Signal logic of the input SVON

Logic Description
OFF Servo off
ON Servo on

® The Motor servo activates when the input SVON is turned on after the power (main power + control
power) is turned on and the output DRDY (Driver Unit ready) is closed.

® |t takes some time to actually activate the Motor servo by the input of SVON.
Check the condition of the Motor servo by the output SVST (Servo state).
¢ 3.2 seconds: For the first activation of the Motor servo after turning on the power.
¢ 170 ms: For the second time and later activation of the Motor servo after turning on the power.
(The first activation of the Motor servo must be completed.)

@ \When the input SVON is turned off, the Motor gets in the servo off state and stops by the dynamic brake.
At the same time, the errors in the error counter will be cleared.

® \When the Motor servo has been activated by the input SVON, execution of the command MO (Motor off)
deactivates the Motor servo.

® \When the Motor servo has been deactivated by the command MO (Motor off), execution of the command
SV (Servo on) activates the Motor servo.

Fig 7-4. Signal timing of the input SVON

on
Power off |

‘ Initializing time of CPU (apploximately 3 seconds)
I

closed
Output DRDY open

Input SVON O?:'E ! |
‘ ‘Max. 170ms _(Max. 3.29)* ‘ ‘ Max. 1ms
Tl T

Output SVST closed QnVand l

(servo state) ~ OPeN

RS-2320 \>—< >

communication

*1:It takes 3.2 seconds to activate the Motor servo for the
first time after turning on the power.
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7. Operational Function

€ Precautions when the main power and the control power are separately turned on and off.

® \When turn on the main power after the control power is on.

¢ Activate the input SVON after the main power is turned on.

® \When turn off the main power leaving the control power on.

¢ Turn off the main power after deactivation of the input SVON.

The warning P5 (Main AC line under voltage) occurs if the main power is turned off while the
Motor servo is on.

Fig 7-5: Timing when separately turning on and off the main power and the control power

on
Control power off
Min0.5s Min.0's
Power g; ‘
Input Svon ~ ON | |
OFF
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7. Operational Function

7.1.5. Program Start: RUN

Internal Program Channel Selection: Input PRGO to PRG7

® This input starts to execute a program.

Table 7-8: Signal logic of the input RUN

Logic

Description

| (ON — OFF)

Invalid

1 (OFF— ON)

Start program

® The input RUN starts execution of the program in the internal program channel specified by the inputs

PRGO to PRG?7.

¢ The channel number is specified by the binary number represented by ON and OFF of the inputs

PRGO to PRG?7.

® Please confirm all of the following conditions are met before execution of the program.
Otherwise, the warning F5 (Program error) occurs.

1)  The System is not in the middle of execution of a program.
Check if the output BUSY (In-operation) is open.

2)  The channels specified by the outputs PRGO to PRG7 have the proper settings of commands and

parameters.

3)  The conditions to execute the programs in the channels are in place. For example, the Motor
servo must be activated if a positioning command is programmed.

4)  There is no alarm or warning is occurred. The input STP (Motor stop) is OFF.

® Refer to “6.3.2. Program Positioning Operation” for the procedures of program positioning operation.
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7. Operational Function

7.1.6. Stop: STP
® This input stops all operations and prohibits entering positioning commands.
® The input can be used for stopping the Motor in the middle of positioning and for the interlock signal for a
positioning start command.

Table 7-9: Signal logic of the input STP

Logic Description
OFF Positioning
ON Starts deceleration. Prohibits positioning.

€ Effects on the internal positioning command

® An activation of the input STP in the middle of positioning caused by an internal command, such as
positioning, jogging and Home Return, the Motor decelerates and stops with the deceleration specified at
the positioning operation.

¢ Once the input STP activates, the Motor decelerates and stops even the input STP is released in
the middle of deceleration.

® \When the parameter MD (STP move deceleration) is specified, the System compares the deceleration
between the value of parameter MB and MD and applies the higher deceleration. (The System chooses the
deceleration to stop the Motor quickly.)

Table 7-10: Parameter related to the input STP

. Initial :
Parameter Function setting Value range Unit
Deceleration for input 0.0: Applies t_he decele(a_tlop value currently -
MD STP 0.0 | programmed in the positioning.
0.1 to 800.0 s?

® The warning F5 (Program error) occurs if a program start command is ON during the STP is ON.

Fig 7-6: Signal timing of the input STP (Internal command)

2I_I EMax. 1ms.
closed ) ! )
Output WRN open I Example: Warning F5: Program error
. ON
RUN input OFF
|, Min. 1 ms <
ON I‘ 'i
Input STP OFF Starting
Max. 1 msy| | . command Max. 1 ms
>1< invalid '>I: DI
_>_| EMax. 2ms
Motor motion MA
MD
Velocity in
CW or CCW
Max. 0.5 ms
>HMax 05 ms ‘
Output BUSY ~ ©0sed I
open J
Output IPOS osed _JJM"‘S
(FW<0: CFIN)  © gzgn o
(FW = 0:1POS) « Closed: when the target position data is secured.
Output IPOS closed * Open: when the target position data is lost.
(FW > 0: FIN) open
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7. Operational Function

& Effects on the pulse train input

® The Motor immediately stops when the input STP is activated in the middle of positioning by the pulse
train input. This is because the command is regarded as “zero” during the input STP is being active.

® The pulse train input does not move the Motor during the input STP is being active.

Fig 7-7: Signal timing of the input STP (Pulse train command)

ON
Input STP OFF )
Pulse train
Max. 1 L. g . | | Max_1ms
S e input invalid 2*
Pulse train input ‘ |
- Max. 2ms | | Max.2ms

Motor motion \

Postlnﬁlg completed
Output IPOS Max. 1 ms
(FW < 0: CFIN) closed >ri¢ T
(FW=0: IPOS) %P" -----\- — .
» Closed: when the target position data is secured. FW value
OuputlPOS  closed « Open: when the target position data is lost. >
(FW>0:FIN) open [
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7. Operational Function

7.1.7. Jogging: JOG
Jogging Direction: DIR

® This input starts a jogging operation.

Table 7-11: Signal logic of the input JOG Table 7-12:Signal logic of the input DIR
Logic Description Logic Description
OFF Starts decelerating. OFF Plus direction
ON Start jogging ON Minus direction

® Jogging starts when the input DIR specified the rotational direction and the input JOG is activated.

® The Motor decelerates and stops when the JOG input is turned OFF in the middle of jogging.
O If the input JOG is turned ON again in the middle of the deceleration, the Motor keeps
decelerating and stops once. Then the input JOG activates again after the Motor stopped.
® |f the input DIR is altered in the middle of jogging, the Motor starts to move in the opposite direction after
it stopped.
O If the input DIR is altered in the middle decelerating, the Motor stops anyway, then the input
JOG activates again.

® Different from other positioning operations, the jogging operation does not complete by the activation of
the output IPOS (In-position). Check the completion of a jogging via the input BUSY (In-operation).

® Refer to “6.3.4. Jogging” for the procedure of jogging.
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7. Operational Function

7.2. Control Output
7.2.1. Driver Unit Ready: DRDY

® This output reports the occurrence of a problem (alarm) that hampers continual operation.
® Connect to the alarm input of the master controller.

Table 7-13: Signal logic of the output DRDY

Logic Description
Open Alarm
Closed Normal

® The output DRDY closes and the output WRN closes if the Driver Unit is in the normal condition, after
the main power was turned on and the initialization of CPU completed.

® \When an alarm occurs, the Motor servo is deactivated and the Motor stops with the dynamic brake. The
output DRDY opens at this moment.
Refer to “11.Alarm and Warning” for details.

Fig 7-8: Signal timing of outputs DRDY and WRN

on
Power off | Time for CPU initialization
% (apploximately 3) Detection of alarm

Output DRDY ~ closed ‘
open Detection of warning

closed

open ﬁ
EMax. 1ms

Max. 1 ms
Output WRN ~

7.2.2. Warning: WRN

@ This output reports the occurrence of the problem (warning) that can be rectified by reviewing operation
procedure or by tuning of parameters, which do not require the reset of the main power supply for
recovery.

Table 7-14: Signal logic of the output WRN (Shipping set)

Logic Description
Open Warning
Closed Normal

® The shipping set of output WRN is the negative logic. However it can be changed to the positive logic.
® Refer to “8.1.3.2. Editing Control Output Function” for details.

® The way of stopping the Motor depends on the warning type.
Refer to “11.Alarm and Warning” for details.

® The warning can be cleared by the commands CL (Clear alarm) or the input ACLR (Alarm clear).
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7.2.3.

7. Operational Function

Over Travel Limit Direction: OTPA and OTMA

® This output reports the entering direction of the Motor to the off-limits area specified by the hardware over
travel limits and the software over travel limits.

® This output can be used to determine the direction to get out from the off-limits area.

Table 7-15: Signal logic of the OTPA (shipping set) Table 7-16: Signal logic of the OTMA (shipping set)

Logic Description Logic Description
Open Entered from the plus direction Open Entered from the minus direction.
Closed Normal Closed Normal

® The outputs of OTPA and OTMA are the negative logic. However, the logic can be changed to the
positive logic. Refer to ““8.1.3.2. Editing Control Output Function” for the way to change the logic.

® The System gets in the conditions shown in the table below when the output is activated.

Table 7-17: Indication of 7 segments LED when the output is activated.

7segments LED Command TA (Tell alarm status) Description
F2 F2>Software Over Travel Software over travel
F3 F3>Hardware Over Travel Hardware over travel

® The direction, plus or minus, of the limit detected by the output OTPA or OTMA depends on the setting of
the parameter DI (Direction inversion) and the activated limit OTPA or OPMA as described in the table
below.

Table 7-18: Limit direction and outputs OTPA and OTMA

Activated Activated limit (entering side)
Parameter DI
output Hardware Software
0 OTPA OTP OTP
OTMA OT™M OTM
1 OTPA OTM OTP
OTMA OTP OTM

@ |n particular, when the parameter DI is set to D11, the relation between the hardware over travel and the detected
limit is unique. The unique relation between the counting direction of the position scale and the travel limit
switch is shown in the figure below.

¢ When the parameter DI is set to DI1, the Motor rotating in the plus direction enters the off-
limits area from the limit sensor OTM.
(This is because the plus direction of the Motor position scale is CCW.)
In this case, the output OTPA opens as the Motor enters in the off-limits area from the plus side.

Fig 7-9: Over travel limit detraction when the parameter Dl is set to DI1

| Motor output axis |

N

Plus direction \; Minus direction

To the input OTM To the mput OTP

Off-limits area
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7. Operational Function

Fig 7-10: Signal timing of the input OTP and the output OTPA (negative logic)

closed
Output DRDY
P open Move the Motor out from the off-limits area or
Move out the Motor manually from the off-limit area after the servo is off.
ON
Input OTP OFEE
Max. 1 ms Max. 1 ms
Output OTPA closed
open
Turn the servo OFF by the input
Output SVST clg;zg ¢ SVON, etc.
{/ Immediately stops in the servo-on state.
Motor motion
| d Max. 1 ms.
Output BUSY 93¢
open
Output IPOS losed
(FW < 0: CFIN) ©'0s€
(FW =0: IPOS) °P¢N
Output IPOS closed
(FW > 0: FIN) open

® \When the over travel limit is detected in the middle of Motor rotation, the Motor stops before completing
the positioning, thus the output IPOS (In-position) will not be closed.

® \When the over travel limit is detected during the Motor is stopping, the output IPOS remains unchanged

because the Motor is holding the position at where the positioning operation completed right before the
detection of the over travel limit.
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7. Operational Function

7.2.4.

Servo State: SVST
® This signal reports that the Motor servo is active.

Table 7-19: Signal logic of the output SVST

Logic Description
Open Servo-off
Closed Servo on

® This signal can be used to check if the Motor servo is activated by the input SVON (Servo on).

® \When the Motor servo is activated, a positioning operation is executable by an instructed positioning
operation command or a pulse train input.

® For astrict check if a positioning operation is possible, confirm that all of the following conditions are met
including the output SVST.

¢ Output SVST: closed (The servo is on.)
¢ Output WRN: closed (No warning is occurring.)
¢ Input STP: OFF (A positioning is operable.)

® Refer to “7.1.4. Servo on: SVON?” for the signal timing of the output SVST.
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7. Operational Function

7.2.5. In-operation: BUSY

® This signal reports that the System is in the middle of the operation executed by an internal command.

Table 7-20: Signal logic of the output BUSY

Logic Description
Open Idle
Closed In-operation

® Besides the program operations, another program operation to change parameter settings by the program,
which does not involve a motion of the Motor, is available to the Driver Unit Model EDD. Because of
this, the Driver Unit Model EDD requires the function of output BUSY.

® |n-operation denotes that the System is executing one of the following positioning operations, except the
pulse train command operation.

1)
2)
3)
4)
5)

Program operation

Positioning command: From the start to end of the first execution of a positioning.

Jogging
Command AT: Auto

tuning

Home Return operation

® |f the master controller cannot detect the closing time length of the output BUSY due to the operating time
is too short, the parameter BW (BUSY width) can be set to fix the minimum outputting time of the BUSY

signal.

The parameter BW value controls closing time of the output BUSY even operating time is short.

BW after completion of the operation.

Table 7-21: Parameters related to the output BUSY

¢ The System accepts an input of the next positioning command in the time set by the parameter

Name Function In|t_|al Data range Unit
setting
Sets the closing time of the output
BW BUSY. 0.0 0.0 to 10 000.0 ms

® Refer to “7.2.6. In-position: IPOS” for the signal timing of the output BUSY.
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7. Operational Function

7.2.6.

In-position: IPOS

® This signal reports completion (settling) of a positioning operation executed by a positioning command.
The settling means that the Motor has stopped at the target position with a margin of error.

Table 7-22: Signal logic of the output IPOS

Logic Description
Open Positioning uncompleted, or lost data of the target position.
Closed Positioning completed and the target position data secured.

® \When execution of positioning is not performed after turning on the power or when a positioning
operation is interrupted, the output IPOS does not close because the current position is not at the target
position.

® The output IPOS does not close in the following conditions because the target position data is not secured.
In such a case, execute the positioning command again and complete it to make the output IPOS closed.
¢ The positioning is interrupted by the input STP to stop the Motor.
¢ Turning the Motor servo off.

¢ The Motor stopped due to an alarm, warning and a detection of the travel limit.

® There are three reporting mode set by the parameter FW (FIN with).
¢ CFIN mode: Holds the completion signal after completion of positioning.

O IPOS mode: After completion of positioning, the way of outputting IPOS signal depends on the
position error.

¢ FIN mode: The System outputs a pulse signal at the completion of a positioning.

Fig 7-11: Difference in modes to output IPOS signal.

« Start to input pusle
. train, etc
Motor motion /

<100 m 100 ms
Residual pulses of ) i R

the error counter T RN N N [ N —
T/ IN setting value
Max. 1 ms
Output IPOS closed —  2r€—— e .
(FW<O0:CFIN) open eeeeee--l ——  Seeeeemssmsooeeeee completion of

Output IPOS closed
(FW =0: IPOS) open

FW setting value, }_l < error.
Output IPOS closed — T s—_Opens after outputting s
(FW > 0: FIN) open m ------------------ pulse for completion of

« Start of positioning

Stability timer
Example: 1IS100: 100 ms

i Focibly closed at

positioning.

Opens or closes
depending on position

positioning

Table 7-23: Parameter related to the output IPOS

Name Function Initial setting Data range Unit
In-position limit: Threshold of
IN outputting IPOS signal 400 0~2621 439 pulse
IS In-position stability timer 0.0 0.0~10 000.0 ms
i —0.1to—-0000.0: CFIN mode ms
FW FIN width: Sets the IPOS 10 0.0: IPOS mode i

outputting mode 0.1 to 10 000.0: FIN mode ms
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7.2.6.1. CFIN Mode: Parameter FW <0

® This mode is to report completion of positioning operation.

® Execution of positioning command, such as program positioning operation, edits the commanded position.
Thus, the output IPOS (In-position) will be forcibly opened.

¢ For every input of starting command, the output IPOS is ensured to be opened longer than the

value of the parameter FW.
It also opens for at least the time set in the parameter IS (In-position stability timer) to check the

stability of positioning.

® The System confirms the settling condition when the Motor reaches to the target position. It closes the output
IPOS when residual pulses in the error counter is less or equal to the set value of the parameter IN (In-position
limit), and maintains this state.

Fig 7-12: Output IPOS in the operation caused by an internal command (CFIN mode)

ON
Input RUN xﬁ
P OFF N
The Motor starts rotating at the riging edge.
MV
Motor motion /L MA M8 >\
Stability timer 100 ms
Example: 1S100 (100 ms) <100ms. _
Residual pulses in \ \\ IN setting
the error counter
Max. 0.5 ms Max. 1 ms
OutputBUSY ~ ©1os€d e | —
P open ;
| |Max. 0.5
Output IPOS closed 7
(FW <0: CFIN) open _____*__1
Clsoed: If the target position data is secured.
Open: If the target position data is lost.

® The System always confirms completion of positioning every time the inputting pulses pause in the pulse
train command operation. If the inputting pulses are intermittent, set the parameter IS longer. Otherwise

the output IPOS signal will be unstable.

Fig 7-13: Output IPOS in the pulse train command operation (CFIN mode)

Pulse train input ‘ |

Motor motion / \

Stability timer N 100 ms
Example: 1IS100 <100 ms, Z
Residual pulsesin . ) /\T» - ___fl‘f_”}‘_%e}ﬁ,f‘g,
the error counter. - g N A
ax. 1 ms
Output IPOS  closed S
(FW<0:CFIN) open ____" b _]

Clsoed: If the target position data is secured.
Open: If the target position data is lost.

® The parameter FW sets the minimum holding time to keep the output IPOS open for the confirmation even
for a very short operating time. (The unit is 1 millisecond. When the parameter is set to FW10, the time is

10 ms.)
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7.2.6.2.

IPOS Mode (Parameter FW = 0)

7. Operational Function

® This mode is to check if the current position defers from the target position of the positioning command.

® Execution of positioning command, such as program operation, edits the target position. Thus, the output
IPOS (In-position) will be forcibly opened.

¢ The output opens at least for the time set in the parameter IS (In-position stability timer) to
check stability of positioning, even no internal pulse is outputted.

® Confirmation of settling stability starts when the Motor reaches to the target position. The IPOS output
closes only when residual pulses in the error counter is less or equal to the setting of parameter IN; it

opens in other states.

Fig 7-14: Output IPOS in the operation caused by an internal command (IPOS mode)

ON

Input RUN OFF
Motor motion
Residual pulses in
the error counter
outputBUSY ~ ©losed

open
Output IPOS closed
(FW =0: IPOS) open

A |

The Motor starts rotating at the rising edge.

MV

pan

N

Stability timer 100 ms
Example: 1S100 (100 ms) <100 msy
y \ IN setting
\ AN
N Max. 0.5 ms. N Max. 1 ms

S Max. 0.5 ms

L

—

Clsoed: If the target position data is secured.
Open: If the target position data is lost.

@ |n the pulse train command operation, the System always confirms completion of positioning every time
inputting pulse pauses. If the intervals of inputting pulses are intermittent, set the parameter IS longer
because the outputting IPOS signal will be unstable.

Fig 7-15: Output IPOS in the pulse train command operation (IPOS mode)

Pulse train input

Motor motion

Residual pulses in
the error counter

Output IPOS
(FW = 0: IPOS)

closed
open

\

Stability timer 3| 1100 ms
Exmaple: 1S100 (100 ms) < 100 my e
___________ /\ ___¢_IN_§_e£tin,9,
~_T
”""““"} """ i “'“'“'“'“'“"“""“"""""\U """""""
_>745 ms max.

Clsoed: If the target position data is secured.
Open: If the target position data is lost.
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7.2.6.3. FIN Mode (Parameter FW > 0)
® The output IPOS reports completion of the operation caused by the positioning command.
® The IPOS signal shall be outputted for every positioning start command such as the RUN command
(Program start).
¢ The output is closed at least for the time set in the parameter FW (In-position stability timer) to

check stability of positioning; even no internal pulse is outputted.

® The System confirms the settling condition when the Motor reaches to the target position. It closes the
output IPOS for a time set in the parameter FW when residual pulses in the error counter is less or equal to
the set value of the parameter IN (In-position limit).

O When the next positioning command is outputted while the output IPOS is closed, the output
IPOS opens and the positioning starts.

Fig 7-16: Output IPOS in a positioning under the internal positioning command (FIN mode)

ON
Input RUN OFF /¢R
The Motor starts rotating at the rising edge.
MV
Motor motion % MA MB >\
Stability timer 100 ms
Example: 1S100 (100 ms) < 100 m: L
Residual pulses in \ ya \\ IN setting
the error counter
Max. 0.5 ms. Max. 1
OutputBUSY ~ ©/0S€d e =S
P open |—
FW settin
Output IPOS closed e
(FW >0: FIN)  open [

® The System always confirms completion of positioning every time inputting pulse pauses in the pulse train
command operation. If the intervals of inputting pulses are intermittent, set the parameter IS longer
because the outputting IPOS signal will be unstable.

Fig 7-17: Output IPOS in the pulse train command operation (FIN mode)

Pulse train input ‘ |

Motor motion / \

Stability timer > J00ms
Example: 1S100 (100 ms) <100 mg ‘7<_
Residual pulsesin .. / ______________________________ \ ______ i 7‘_*_@ setting
the error counter T SN e
Output IPOS  closed >SN
(FW>0:FIN)  open []
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7.2.6.4. In-position Limit: Parameter IN
® This parameter states positioning accuracy.

® The output IPOS closes when the absolute values in the error counter is less or equal to the setting value of
the parameter IN.

® The unit is the resolution of the position sensor (pulse).

Table 7-24: Resolution of position sensor

Motor type Resolution (count/revolution)
PS 2 621 440

¢ For example, the following formula shows how to convert the repeatability of + 100 seconds,
which is to be specified for a Motor, to the unit of pulse.

IN setting = Re+luotlon x  Repeatability [degree]
_ 2 621 440 100 _
= 360 x 3600 = 202 [pulse]

7.2.6.5. Parameter IS: In-position Stability Timer
® This is to check the stability of positioning operation.

® |n case of the IPOS mode, the output IPOS signal might become unstable at settling stage of a positioning
if the parameter IN is set to low value (approximately IN100 or lower) even the servo gain is well tuned.

¢ Setting the parameter IS is to prevent the problem.

® |n case of both CFIN mode and FIN mode, the setting of parameter IS prevents outputting IPOS signal
before the Motor settles in the position.
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7.2.7.

Target Proximity: NEARA and NEARB

® These outputs report that the Motor is approaching to the target position.

® These outputs are used to have a precise timing with external devices just before the positioning
completes.

Table 7-25: Signal logic of outputs NEAR and NEARB

Logic Description
Open Not in the proximity of the target position.
Closed In the proximity of the target position.

® These outputs report the current Motor position is approaching to the target position when executing a
positioning by the programs or by RS-232C communication.

® The output closes when the Motor gets in the proximity of the target position set by the parameter NA
(Near A) in units of pulse.

® The output remains closed when the Motor is in the proximity area at the time of inputting a positioning
command.

Table 7-26: Parameter related to outputs NEARA and NEARB

Name (code) Function In't.'al Data range Unit
setting
NA Proximity limit A
NB Proximity limit B 0 0 to 262 144 000 pulse

® \When the output is closed once the Motor has been in proximity area, the output remains closed until the
next positioning command is executed. (The Condition of output signal is ensured to be stable until the
next positioning operation is completed.)
However, it opens again in the following situations since the Driver Unit cannot hold the current target
position.

¢ Interruption of a positioning by the input STP (Stop).
¢ Deactivation of Motor servo

¢ Interruption of a positioning by an alarm, a warning and an activation of the travel limit.

Fig 7-18: Signal timing of outputs NEARA and NEARB

ON
RUN input OFF ;ﬁk
The Motor starts rotating at the rising edge.
MV
Motor motion /L MA MB >\
Target position ‘-
Setting of parameter NA
Motor position scale
|_Max. 1 ms. Max. 1 ms
closed oS
Output NEARA ‘]
open ________
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7.2.8. Position Feedback Signal

® The position feedback signal monitors the rotational amount of the Motor in gA/gB format and the Motor

reference position by the gZ pulse.

® The signal can be used for controlling the position scale in the master controller.

® The total edge count number of gA and @B pulses for a one revolution of the Motor can be freely divided

by the parameter FR (Feedback signal resolution).
The number of the gZ pulses for one revolution of the Motor is 80 pulses.

¢ The parameter FZ (Feedback phase Z configuration) specifies the signal configuration of phase

Z.

Fig 7-19: Position feedback signal

Monitor FK
Parameter FD
bazgzlté%ntﬁgﬂier Offset of home Parameter FR R o AlgB L » CN2: CHA
home position* position | 2621440 | generaton [—» CN2:CHB
Position scale 80 ez .
based on the Motor > 2 621 440 > generation — CN2: CHZ
home position

0

Parameter FZ

"Refer to “6.2.3. Setting Home Position” for the user
home position ans the Motor home position.

Table 7-27: Input/Output and parameters related to the position feedback signal.

Category | Name (code) Function Slgtlt:ﬁlg Range/Description Unit
o= CHA Position feedback signal gA — . Lo
§_ *CHA Position feedback signal gk A _ e The pulse signal that indicates number of Motor
3 CHB Position feedback signal gB — rotation.
re) *CHB Position feedback sianal 2K B e The signal format is the line driver format. .
= m 9 — o Number of outputting pulses of gA and gB in one
8 CHZ Position feedback signal 62 — revolution can be freely divided.
*CHZ Position feedback signal g Z —
*ED Specifies the leading phase of 0 0: The leading phase is gA in the CW. B
feedback signal. 1: The leading phase is gB in the CW.
% *FZ Specifies configuration of gZ. 0 2 EAZS?ZQE# ;?:Ztr;on -
e :
@© s
s *FR Feedback signal resolution 81920 0: Prohibit to fligpgtziélgﬂgd count/rev.
VL* Pulse generating speed limiter. 10.000 0.001 to 10.000 st
S
= FK Reads out the total edge count 0 2147483 648102147 483647 | count
§ number of gA and gB.

% : Requires the password.
*: Automatically set by the parameter FR.
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7. Operational Function

7.2.8.1. Resolution of Position Feedback Signal

Table 7-28: Resolution of position feedback signal

Categor @A and @B (count/revolution) @Z (count/revolution)
gory

o 81 920 (after quadrupled)

Shipping set (20 480 each for gA and gB)

80

e 1105242880 (after quadrupled)

Range (1o 1 310 720 each for oA and oB)

80

o The frequency of quadrupled position feedback signal is

3125 000 [count/revolution]

(The maximum output frequency of A and @B is 781 kHz.)
Restrictions o For example, the maximum rotational speed of the Motor for the resolution of -
5 242 880 [count/revolution] must be less or equal to the following.

» Maximum rotational speed: = 781 000/1 310 720 = 0.6 [s]]
o(There is another restriction on the specified maximum speed of each Motor type.)

* Actually, in addition to above restrictions, there is maximum
speed of each Motor type.

® Specify the total number of edge count of gA and @B pulse for one Motor revolution by the parameter FR
(Feedback signal resolution). The signal phase relation between gA and gB can be specified by the
parameter FD (Feedback signal leading phase)
The Driver Unit will process internal residual pulses caused by the setting of free circular resolution.
(The basic position for the computation of free resolution setting is the home position.)

¢ For an example, let’s set the Motor resolution to 360 000 edge count for one revolution. (Phase
A and B outputs 90 000 [count/revolution] respectively.)

NS K[ (s on
O [N e Tracens_
FIR[37 60707

MG
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7. Operational Function

® A setting of resolution will automatically specify the parameter VL (Velocity limiter). This is because the
maximum edge outputting frequency of the feedback signal is limited to 3 125 000 [count/rev.] maximum.
(Both for gA and @B is 781 [kHz] each.)

¢ The parameter VL is automatically set not to exceed above limits, and thus the maximum speed
of a positioning operation is also limited not to exceed the VL setting.

¢ In case of a pulse train command positioning, be sure to control the inputting pulse frequency
not to rotate the Motor faster than the VL value.

¢ The allowable speed of each Motor type is another restriction besides the parameter VL.

o Please refer to “2.5 Motor Specifications.”

Fig 7-20: Resolution of position feedback signal and speed limit

Parameter VL
(Speed limit)
10.000 (s™)
5.000 (s*
1.000 (s*
0.600 (s* I
f f 1
312 500 625000 3125000 5242880
Parameter FR
(Feedback signal resolution)
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7. Operational Function

7.2.8.2. Signal Output Timing

Fig 7-21: Signal timing of position feedback signal (sA/gB)

Rotation to CW direction Rotation to CCW direction
CHA output (gA) 4 9 9 ¢ I L L
*CHAoutput (2A) L[ LT | L 1 r
CHB output (2B) ¢ e « I -1 L,J L_
*CHB output (2B) [ A e T e N i A
One revolution ‘
1234 - - . I‘:R

Fig 7-22: Signal timing of position feedback signal (82)

Rotation to CW direction Rotation to CCW direction

CHZ (output) (8Z2) 4’_\—/ [ 1/
*CHZ (output) (82) _I_I | '

CHZ output (MSB) 1 [ _ ] T
xCHZ output (MSB) | & L 1 _J

A Caution : If the phase Z is used to specify the position scale of the Motor, be sure to
use the rising edge of the signal.
e The phase Z is made to have precise position repeatability on its rising edge
regardless of the Motor rotational direction.

e Use of the falling edge of the signal to detect the base position won’t maintain the
position repeatability because of the effect caused by difference in pulse width when
reversing the rotational direction.

A Caution : The output signals of the phases A, B and Z are not synchronized each
other.
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7. Operational Function

7.3. RS-232C/USB Monitor

® Various types of monitors are available via RS-232C or USB communication.

Table 7-29: RS-232C monitors

Name (code) Function Data range’ Unit
Monitors the state of control inputs and outputs Reads out condition of the CN2 signal
100 to 103 ports. (ON and OFF, or open and -
of the CN2 connector.
closed)
. Monitors the state of inputs and outputs of the | O: Inactive (not instructed) B
CN2 connector by function group. 1: Active  (instructed)
TSO to TS13 Reads out setting value. ;_eoa:; out the parameters by a function -

TA Identifies current alarm. Reports alarms currently detected. —

« TAHI Reads out the alarm history. Reads out recent 32 alarms that have 3
been reported.

?TA Reads out currently occurring alarms at once. Reads out all alarms currently reported. —
RP Monitors the number of inputted pulses. — 2147 483 648 to 2 147 483 647 count
FK g;i‘;fs‘)“t the number of position feedback 2147 483 648 to 2 147 483 647 count

TRC Reads out transient position command 0.000 to + 10.000 s
TV Reads out current velocity 0.00 to + 0.000
TE Reads out position error. 0 to + 2 621 439 pulse

TXT Reports a positioning time. 0.0 to 214 641 044.2 ms

TST Reports a settling time. 0.0 to 214 641 044.2
TP Monitors current position in units of pulse. 0 to 2 621 439 ulse

TPC Reports commanded position in units of pulse. 0 to 2 621 439 P
™ Monitors current position in units of 0.01 angle 0 to 35 999

degree. 0.01°
TDC Reports commanded position in units of 0.01 0 to 35 999
angle degree.

TQ Monitor current position in user units. 0 to QR-1 o

TQC Reports commanded position in user units. 0 to QR-1 360°/Parameter QR
™ Ir\élsc?llljgsncurrent position in units of circular 0 to CR-1

- - —— 360°/Parameter QR

NG I\/_Iomtors commanded position in units of 0 to CR-1

circular resolution.

0: Using the gain for gain switching.

TG Reports the gain switching condition. . (Pa}rameter PGL aqd VGL) -
1: Using the usual gain.

(Parameter PG and VG)
TT Reads out the torque command. 0.00 to +100.00 %
0.00 to 100.00

TJ Monitor the thermal loading. Warning A3 (so_ftware thermal) arises %
when the value is greater or equal to
100%.

*USB communication allows as many as 10 alarms to be read out.
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7. Operationa

| Function

7.3.1. Monitoring Way for Control Input/Output Signal
® The monitor 10 (Input/Output monitor) monitors the condition of inputs and outputs of the connector
CN2.
® The monitor can be used for a wiring check.
® The relation between the monitor 10 and the function of input and output of the Driver Unit is illustrated
in Fig 7-23 below. The 100 to 103 can monitor each part of inputs and outputs.
® Another way to check availability of each function is to input +|Contro| 1/10 function|.
Fig 7-23: Input/Output function and their condition monitor
§ Command PI: Edit input port (P10 is set to the input EMST [Emergency stop].) i
i FN: Input function i
' AB: Input port polarity i Monitor 102
Monitor 100 i NW: Anti-chattering timer Monitor 101 3 Monitor F> > > (> indicates function name.)
A.B: Input port NW: Anti-chattering timer [ FN: Input function .
CN2 Input 0: normally open | —» > — Input function
1: normally closed 0.0 to 1 000.0 (ms) Function such as EMST and ACLR
i Command PO: Edit output port (POO is set to the output DRDY [Driver Unit ready] or the output NRM [normal]). i
i FN: Output fun-ction Monitor 103, 3
i GC: Output logic Monitor F * * * (*: function code) i
Monitor 100 1 ST: Stability timer |
GC: Output logic . I [ . :
EN2: Output 0- positive logic B ST: Stability timer FN: Output function
1: minus logic 0.0 to 1 000.0 (ms) Function such as DRDY as WRN
e\ ... Outputfunction
Monitor 101
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7. Operational Function

7.3.1.1. Electrical Condition Monitor: Monitor 100

® Monitors electrical condition of the input and output port.

¢ Input IO0/RP.
Press the key to abort repeating readout.

Fig 7-24: Example of the monitor 1CO

100

GFEDCBA9876543210
00000000000000000
00000000000000000

0: Open
1: Closed

Table 7-30: Monitoring contents of the monitors 100 and 101

Gide | FlEeElbplclBlAalols]l7]6]s]al3]2]1]o0o
CN2

. 20| 19| 18| 17|16 | 15|14 | 13|12 |12| 9|8 | 7|6 ]| 5| 4] 3
pin number

"5 E a ~ © N < ™ N — o N ’g‘ 1 E o 11 B

[(ONN7] (O] (O] (U] (U] (U] (U] (U] (U] (0] = 0

g2 el |BE|B|B| BB | B | & B&|lale|la|c|e| 2| d

cg o lw  Jlem|la|lmlola|lo|r|le|lvw|ld|lo|ly|la|o

=5 |8|8|E|g|2|E(2|e|glg|8|5|8|8|58|8]¢

2 L T I T YO VO =Y VO -V (VI VI I I Y R L T YR Y

_CN2 Sl 2222 2] - 35| 3|33 |32|31]|3]2 |28
pin number

2% 33|33 |8|3|38|%38]% S|8|o|g|& 5

B o sl z|z|z2]|z2|2]|z2]|z2 PRl al BB &

o %_ o} o} o} o} o} @ o} @ b} z 2 a 2 A A ~ e

£9 | 2| 3| 8| ||| ||| |lw|x|o|lw|3|o

o= x [ad [ad [ad [ad o o o o o (= (= o o o o o

) S|o|o|o|lo|o| Q|09

NI a 1) A A A [a7] %)
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7. Operational Function

7.3.1.2. Monitor for Internal Recognition of Input and Output State: Monitor 101

® Monitors the applied state of following function to the control inputs and outputs:

¢ For the inputs, the monitor reports how the Driver Unit recognizes the application state of

functions.
(The readout is the applied state of parameters AB [Input polarity] and NW [Anti-chattering
timer] in the command PI [Edit input port])

¢ For the outputs, the monitor reports the state just before the application of output logic.
(The readout is the applied state of parameters ST [Stability timer]in the command PO [Edit
control output]. The parameter GC [Output logic] is not applied.)

Fig 7-25: Example of Monitor 101

101 ] .

GFEDCBA987654321 0e Guide
00000000000000000
00000000000000000

0: Not functioning
1: Functioning

0: Not detected
1: Detected

State of input

State of output

7.3.1.3. Monitor for State of Input Functions: Monitor 102

@ Monitors the application state of input functions in a line.
The readout is the recognition of the Driver Unit.

O The readout is the application state of the parameters AB (Input polarity) and NW (Anti-
chattering timer) in the command PI (Edit control input).

® The code 1 denotes that the function is available and the code 2 denotes that the function is not available.

Table 7-31: Readout of Monitor 102

Gude | F | E|] D|lCc|BJ|A|l9]|] 8| 7| 6|5 4] 3] 2] 1|0
~ | Y ||| MmN A O 4 M| B
slglole|gle|2|8|8|8|B|S|ElEg|g)|¢g

8hmmmmmmmm"’“‘m°°n}m

o

o

[

§e]

o | s | v | v | o | |95 |© |OT | © | O

c |} o | ©o | O | O | OO | O | O | O | O | O [

DEEEEEEEEEEWVJ;“QGM

“lglglg |8 ls el |g|g|2|8)|¢ 2 | &
mmmwwmmmmmmmHoma
r | | | | | | | xx | x |
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7.3.1.4. Monitor for State of Output Functions: Monitor 103

® Monitors the application state of output functions in a line.
The readout is for the state just before the application of the output logic.
¢ The monitor is not applicable for the parameters ST (Stability timer) and GC (Output logic) in
the command PO (Edit control input).

® The code 1 indicates that the output will be detected and the code 0 indicates that the output will not be
detected.

Table 7-32: Readout pf Monitor 103

Gude | F | E| D|J] C|BI|A| 9| 8| 7)) 6 | 5] 4] 3] 21| 11{|0
Mm | < g
0 | X | H

Elele|gla B 8 5|8 8 8|8 8/8|23

3 elBe|B|B|IR|R|EB|EBE|A|RBR|&a|s&]|b

S

c

e}

g'c'cs'o'c'c'c

s | o | © | © | © | © | ©

T |zlzlz]l2|z2|2|Y9]|a
%%8%%%zz§§§ogoog
o | o | o | O | | © | O O | O B | B B | B
r | | | | ([ | 8N | @ | & | &2 | O | B | B | BH | B | B

7.3.1.5. Monitor for Individual Function

® An input of |[H + |Function name (code) of input or outputl is available to monitor the application state of
a specified function.

¢ For the inputs, the monitor reports how the Driver Unit recognizes the application state of the
specified function.

¢ For the outputs, the monitor reports the state just before application of the stability timer and the
output logic.
That is, the readout is the state before filtering (stability timer) the output condition.

® For an example, Fig 7-26 below illustrates a monitoring example of the state of input SVON (Servo on).
The example indicates the code 1 showing the input SVON is effective even if at all the input SVON is a
normally closed contact.

Fig 7-26: Example of function monitor

: FSVON/RP
FSVON 0: Not effective

1: Efective

=

— State of input
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7.3.2. Alarm Monitor

® |dentifies the alarm and the warning currently occurring.
¢ Refer to “11. Alarm and Warning” for details.
1)  Activates the input TA (Tell alarm status).

NS
\ JA JA ) F3>Hardware Over
» Travel;

The monitor identifies the alarm and the warning currently occurring.
No indication on the screen if no alarm is reported.

2)  Everyinput of key identifies an alarm on the next line. Scroll all alarms by the key
or pause reading out by the key.

[?‘ [ST‘ - :TA
—  JL_J F3>Hardware Over
» Travel;

F4>Emergency Stop;

% The order of readout is not corresponding to the order of alarm occurrence.
7.3.2.1. Monitor All Occurring Alarms at One Time

@® You can monitor all occurring alarms at a time.

¢ Input “?TA” or "TA/RP.”
Input the key to abort repetitive readout.

Fig 7-27: Monitor example of the alarm status

TA/RP ] .
FEDCBA9876543210e Guide
0000000000000000 0: Normal
0000000000000000 State of alarm 1: Alarm

Table 7-33: Monitor by TA/RP

Guide F E D C B A 9 8 7 6 5 4 3 2 1 0
- - —_ —_ o) n Te) 0 o <« ™ — o ™M o —
U * L * [ [ Y O O < < = Ay Ay A A
™ ™ o I3
° m m m m
o]
(&)
£
] o o ~ N — o < [\ N < o [} ~ N o
< (1 < < < < < O (&) < [ ] ] [} = %]
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7.3.2.2.

7. Operational Function

Monitor for Alarm History and Event: Monitor TA/HI

® The monitor that reports the history of alarms and warnings that have occurred and the history of events.
The history record holds thirty-two recent instances.

A Caution : With USB communication, up to 10 history records can be displayed.
¢ Input “TA/HL”
Scroll all alarms by the key or pause reading out by the key.

Fig 7-28: Monitor example (TA/HI)

Current time, Number of times of power on Ve ~N
ﬂ :TA/HI
® **>TIME=000:46:45.5

The latest alarm ,9;
——® 00>P5-0,000:25:24.8

;8
01>F1-0,001:23:35.3

;8
02>A0-0,000:00:05.7

r 47

The oldest alarm

ﬂ (snip)
® 31>P5-0,000:00:02.2
® 31

Y

History number

Time of occurence
hhh:mm:sss.s

Number of times of power on

Alarm code

¢ Currently 9th-time of power on. Elapsed time: 46 minuts 45.5 seconds

Sub code ¢ The latest alarm P5-0 (Main AC line under voltage) occurred 25

minutes 24.8 seconds after after the last power on

@ The Driver Unit controls the number of times of power on and the elapsed time from a time of control
power-on. When an alarm, a warning or an event occurs, it stores the contents of occurrence with the
information.

¢ The Driver Unit can judge the event as “it happened right after the power is turned on” or “it
continually occurred” through the record of the time of occurrence.

@ The meaning of event code is described in the table 7-34 below. Events not fall under the description are
treated as an alarm or a warning. Refer to “11. Alarm and Warning.”

Table 7-34: Contents of monitor TA/HI

Event code Description

NO-0 The home position is reset by the command AZ or the Home Return operation

@ The table 7-35 below lists the alarms and warnings that are not on the alarm history record.

Table 7-35: Alarms and warnings that are not on the Alarm history

7 segments LED Command TA (Tell alarm status) Description Mopr
condition
c3 C3>CPU Error* Error on the CPU
EO EO>RAM Error Error on the RAM. Servo on
E2 E2>ROM Error* Error on the ROM
F2 F2>Software Over Travel Software over travel limit is on. Servo lock
F3 F3>Hardware Over Travel Hardware over travel limit is on.
F4 F4>Emergency Stop Emergency stop
P3 P3>Control AC Line Under Low voltage of the control power Servo off
Voltage supply voltage.

*: The alarm may be on the record depending on the details of situation.
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7.3.3.

7.3.4.

7.3.5.

Pulse Train Counter: Monitor RP
® The counter monitors the number of inputted pulses.
® This is used to check the number of inputted pulses of pulse train command.

® Different from other monitors, you can reset the monitor RP (Inputted pulse train monitor).
That is, you can monitor the inputted number of pulses starting from when the monitor is reset to 0 (zero).

Fig 7-29: Example of Monitor RP/RP

~
:RPO . Resets the counter.

:RP/RP Repeats monitoring inputted number
RP 0 . of pulses after the counter is reset.

Position Feedback Signal Counter: Monitor FK
® The counter monitors the total number of the rising edges of gA and @B position feedback pulse.
® This is used to check the number of outputted position feedback signal pulses from the Driver Unit.

® Different from other monitors, you can rest the monitor FK (Position feedback signal counter). That is,
you can monitor the total number of signal rising edges starting after when the counter is reset to 0 (zero).

Fig 7-30: Monitoring example (FK/RP)

'\ Resets the counter

:FK/RP Repeats monitoring the counter after
FK 0 the reset of counter.

Current Position Monitor: Monitor TP
@ This monitor reports the current position.
@ This is used to check the Motor stopping position and the setting position via teaching.

® The following example describes monitoring the current position in units of pulse.
(You can monitor the position in other units. Refer to Table 7-29: RS-232C monitors.”

Fig 7-31: Monitor example (TP/RP)

: TP/RP
TP 0
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7.3.6. Monitor for Software Thermal Loading: Monitor TJ

® The Driver Unit is always computing the heat generation and radiation of the Motor using the current
flowing, to estimate the temperature rise of the Motor.

® The warning A3 (Software thermal loading) occurs when a rise of the Motor temperature, which is
resulted from the calculation, exceeds the threshold.

Fig 7-32: Example of the monitor (TJ/RP)

: TJ/RP
TJ 0

® The readout value of the monitor TJ (Thermal loading) is between 0.00 to 100%. If the monitored TJ value
is not zero (TJ > 0), the effective torque is exceeding the rated torque, thus indicating the Motor is
generating heat.
In consequence, it is essential to keep the readout of monitor TJ to zero (0) for continual “user defined”

cycle operation.

Fig 7-33: Check of thermal loading after one cycle

One userdefined cyde

—
Next cycdle operation
is acceptable if
Monitor TJ =0%.

10000% - Threshokd of

M temperature
Monitor TJ 0.00% rise
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7.4. Analog Monitors

® You may monitor the internal state of the Driver Unit by the outputs of MON1 and MON2 (Analog
monitor) on the front panel.

® The contents of the monitors are broadly classified into the following two categories.

¢ Nine types of preset monitor

¢ Analog monitors corresponding to the digital monitors via the RS-232C monitor command.
® The contents of the monitors are specified by the parameters: the parameter MN (First analog monitor) for
the output MONL1 (First analog monitor) and the parameter MX (Second analog monitor) for the output
MON2 (Second analog monitor).

® Besides the contents of monitor, you may freely set the output data range and the offset value to the
monitored data.

Table 7-36: Input/output and parameter related to analog monitor

. Initial
Category | Name (code) Function setting Data range
S 5 MON1 First analog monitor -
‘g g— 0 to 5 [V] output,2.5 [V] center
O ° MON2 Second analog monitor -
0Oto8
MN First analog monitor 0 | Refer to “Table 7-37: Preset analog monitor.”
Or input [MN +[Monitor codel
. . Data per +2.5 [V]
MNR First analog monitor range 10.000 (Depends in the parameter MN.)
Joi MNY First analog monitor offset 0.000 Monitor output when the center is 2.5 [V]...
3] (Depends on the parameter MN.)
S
© Oto8
g MX Second analog monitor o | Refer to “Table 7-37: Preset analog monitor.”
Or input [MX +[Monitor codel
. Data per + 2.5 [V]
MXR Second analog monitor range 10.000 (Depends on the parameter MX.)
. Monitor output when the center is 2.5[V]...
MXY Second analog monitor offset 0.000 (Depends on the parameter MX.)
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7.4.1.

Use of Preset Monitors

7. Operational Function

® The following monitors are available by setting the parameter MN or MX with a suffixed number from 0
to 8 to each parameter code.

Table 7-37: Preset analog monitor

Name (code) Function Data range Unit
MNO,MX0 Current velocity 0.000 to +10.000 s
MN1,MX1 Commanded velocity 0.000 to +10.000
MN2,MX2 Velocity error 0.000 to + 1.250 st
MN3,MX3 Torgue command 0.00 to+ 100.00 %
MN4,MX4 gU current 0.00 to +100.00 %
MN5,MX5 Transient position command 0.000 to + 10.000 st
MIN6,MX6 Position error 0to £ 127 pulse
MN7,MX7 0 to + 16 383
MN8,MX8 Thermal loading 0.00 to 100.00 %

Fig 7-34: Preset analog monitor

Current velocity (MNO+MXO0)

Command velocity (MN1+MX1)

Velocity error (MN2:MX2)

+direction Ap_ +directo  p___ +direction  p_
10 [sY] g 10 [sY : 1.25[sY] g
ov : ov | ov i
25V +5v 125V +5V PEVTY
s — direction s — direction v, — direction
10 [s?] 10 [sY 1.25[sY]
Torque command U current Transient positon command
(MN3+MX3) (MN4+MX4) (MN5+MX5)
+directon A 100 [%] N +direction AN
100 [%] : : 10 [s7] :
ov ov ov
25V 45V +25V 45V ; +2.5V  +5V
s — direction : 100 [%] s - diregtion
100[%] [ | TUTUTTT) 10[s7]
Residual pulses in position error Residual pulse in position error Software thermal loading
counter (MN6<MX6) counter (MN7<MX7) (MN8-MX8)
+directon A +directon A Loading A
127 [pulse] i 16383 [pulse] ] 100 [%] !
ov ov
i +2.5V  +5V i +2.5V  +5V +2.5V  +5V
i — direction i — direction
""""""" 127 [pulse] TTTTTTTTTTTTTT] 16383 [pulse]
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7.4.2. Customization of Monitor Data

® You can output the readout of RS-232C communication monitors to the analog monitors.
You can freely set the offset value and the data range of monitors.

® For example, the followings describe the way to monitor the velocity ripple of Motor rotation at the
rotational velocity range of 1 £0.2 [s].

1)  The monitor TV (Current velocity) monitors the velocity. Type MNTV if you wish to output the
current velocity on the first analog monitor.

WMON TV e
-

The screen indicates the default. The monitor center is set to 0 [s1] (MNY0.000) and the output
range is set to + 10 [s"] (MNR10 000). Input the for the prompt *: (colon)”.

:MNTV
MNR10.000;
MNYO0.000;

¢ An input of TV/MN also set the monitor TV.

2)  Setthe velocity to 1 [s] at the monitor center.

MUINLY (27 e N

3)  Set the output range to + 0.2 [s] from the monitor center.

MNR10.000;
MNY0.000;
:MNY1

MN[R07].7 27

(o] =

MNYO0.000;
:MNY1
:MNRO. 2

Fig 7-35: How to customize an analog monitor

1) Outputs analog data monitored by
the TV (Rotation velocity)

- MNTV or TV/MN
Motor rotation gelocity

2) 1.2[sY

Monitor center (2.5 [Vl)
corresponds to 1.0 [s™] of
the velecity data.

El

Velocity readout ranges is + 0.2
[s*]agaisnt the monitor center.

MNRO . 2

MNY1.0 | oy X1O0EM ]

L 0.8 [s]
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7.4.2.1. Analog Monitor for State of Control Inputs and Outputs Functions

® An input of [§ + [Function name (code) of input or output is available to monitor the application state of
a specified function.
¢ For the inputs, the monitor reports how the Driver Unit recognizes the state of specified
function.
¢ For the outputs, the monitor reports the state just before application of the stability timer and the

output logic.
That is, the readout is the state before filtering (stability timer) the output condition.

® The readout by each function can be outputted to the analog monitor.

¢ An analog filter is used for the output of analog monitor. As it takes 1 to 2 milli seconds for
filtering to follow a change of digital signal, do not use the analog monitor for the check of
precise input and output signal timing.

® For example, the following describes how to monitor the state of SVON input (Servo on)

¢ The monitor FSVON (Function SVON) monitors the state of SVON input. Type MNFSVON if
you wish to output the SVON input on the first analog monitor.

:MNFSVON
MNR1;
MNYO;

MIN[F[S |V O|N

—

ENT

sP | sp
The readout indicates that the default of the monitor center is 0 (MNY0) and the output range
is £ 1 (MNR1). Input the key to display the prompt (colon “:”)

¢ By this setting, the analog monitor outputs the state of SVON input: 5 [V] for “effective” and
2.5 [V] for “not effective.”

® The format of FSVON/MN is also available for the monitor.

— 7-37 —



7. Operational Function

(Blank Page)

— 7-38 —



8. More Advanced Function

8. More Advanced Function

8.1. Assignment of Input/Output Function

® As shown in Fig 8-1 below, you can assign the function of inputs and outputs to each signal port of the
connector CN2 (Input/Output signal connector).
(Some ports are not available for function assignment.)

¢ Switching to extended functions.
¢ Setting the function that has been assigned to other port.
¢ Masking the function of the port that is not in use.

® Thus, you may set the required functions to desired pin arrangement.
¢ You may change the port polarity of each port and insert a filter to individual ports.

Fig 8-1: Control input/output connector CN2 and assignable function to each port

| Input dedicated to safety function Output dedicated

| EMST : Emergency stop 1 26 DRDY  : Driver Unit ready
2 DC24 27 COM NRM : Normal
DC24 CcoM
3 28 _/
4 PIO 29 POO
PI1 EMST POl DRDY
(ACLR) (WRN)
6 PI2 31 PO2
PI3 (OTP) PO3 (OTPA)
General input (OTM) 7 (OTMA) | 32 General output
—
8 PI4 33 PO4 - i
EMST : Emergency sto :
. gency stop PIS (svon) |l zos (SVST) DRDY  : Driver Unit ready
ACLR : Alarm clear (RUN) ) (BUSY) |34 WRN : Warning
OTP  : Travel limit, + direction 10 PI6 35 PO6 OTPA  : Travel limit detection, + direction
S\%"N : ;’a"e' limit, — direction - (ste)_|feo7 (1POS) OTMA  : Travel limit detection, - direction
RUN : Psg\i/t(i)oz?n start - >0 SvsT - Servo state
) 9 12 PI7 317 CHA BUSY :In-operation
STP : Stop PI8 (PRGO) | *CHA IPOS - iti
PRGO: Internal program channel selection 0 (PRG1) | 13 38 - \n-position
PRGL1.: Internal program channel selection 1 14 PIO 39 CHB NEARA : Target proximity A
PRG2: Internal program channel selection 2 PI10 (PRG2) | *cuB NEARB : Target proximity B
PRG3: Internal program channel selection 3 (PRG3) | 15 40 ZONEA :Zone A
PRG4: Internal program channel selection 4 16 PI1l1 41 CHZ ZONEB :ZoneB
PRGS: Internal program channel selection 5 PI12 (PRG4) | *CHZ ZONEC : Zone C
PRG6: Internal program channel selection 6 l(18’RG5) é;13 — 42 TEU - Position error under
PRG7: Internal program channel selection 7 pT14 (pza6) | senn TEO - Position error over
JOG :Jogging TVEU : Veloci d
: h o (PRG7) | 19 14 : Velocity error, under
DIR : Jogging direction X .
HLD : Hold 20 PI15 45 AIN+ TVEO  : Velocity error. over
: . ) PIl16 (JOG) AIN- TVU : Velocity under
ORD : Velocity override (DTR) 5T 76 ) .
IOFF  : Integration off -~ - 7 B ™O  Velocity over
HOS : Home Return start CWp+ B TTU  : Torque command under
HLS  : Home position limit 53 78 170 : Torque command over
NONE: (Set to a no-function port) 52 CcWp- 75 _ TJU : Thermal loading under
CCWP+ _ TJO : Thermal loading over
7 25 50 OTXA  : Travel limit ditection, % direction
CCWP- _ NRM : Normal
HOME : Home Return complete

Note:1) Function in brackets is the shipping set
2) The pins with hyphen is prohibited.

® The PIO and POO are exclusive ports for the essential safety functions. There are some restrictions on these
ports as follow.

¢ You cannot change the function of the port PI0 (Pin No. 3: Input EMST). You can only set the
port polarity and the anti-chattering timer to it.

¢ You may change the function of the port POO (Pin No. 28: Output DRDY) to the output NRM
(Normal) only. You cannot set the output logic and stability timer to it.
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8.1.1. Function of Control Input
® You may set function, port polarity and filter to each control input port. This function permits you to
change the preset input port function to other function, or to switch to one of extended functions.
¢ When you assign the same function to multiple input ports, the logical addition of each input
shall be the input to the Driver Unit.
(If one of the ports is activated, its function becomes effective.)
¢ When setting an input function that is not included in the shipping set, you must interchange it
with a preset function. For example, you may set it to one of the inputs of PRGO to PRG7 if you
do not use all of 256 program channels.
Table 8-1: Input ports of the CN2 connector and assigned functions
Pin Port Shipping set . . Logic
Input . Signal name Function L
No. No. Polarity (shipping set)
code
Normally Shuts down operation and the Motor | OFF: Emergency stop
8 PI0 EMST closed Emergency stop stops with dynamic brake. ON: Normal
4 P11 ACLR Nzrpn;illy Alarm clear Clears warning. OFF — ON: Alarm clear
Normally - Prohibits the rotation in CW OFF: Activated.
S Pi2 oTP closed Over travel limit, + direction. ON: Not activated.
Normally - Prohibits the rotation in the CCW OFF: Activated.
6 PI3 O™ closed | OVer travellimit, =1 4iro stion. ON:: Not activated.
7 P14 SVON Normally Servo on Actives the Motor servo. OF',:: Servo off
open ON: Servo on
8 P15 RUN Normally Program start Starts program operation specified by OFF — ON: Starts program
open the PRG inputs.
N Il Stops operation and execution of OFF: Operation granted.
9 P16 STP ormatly Stop ps op ON: Decelerates. Prohibit
open programs. .
operation
1 P17 PRGO Normally | Internal program
open channel selection 0
12 P18 PRG1 Normally | Internal program
open channel selection 1
13 PI9 PRG2 Normally | Internal program
open channel selection 2 .
Normally | Internal program Specifies a program channel (channel
14 PI10 PRG3 - 0 to 255) to be executed by .
open channel selection 3 L OFF: 0
v [ Internal combination of ON and OFF of ON: 1
15 PI11 PRG4 | Normally | nternaf program internal program channel selection ’
open channel selection 4 .
Internal signal 0to 7.
16 PI12 PRG5 Normally | Interna progrgm
open channel selection 5
17 PI13 PRG6 Normally | Internal program
open channel selection 6
18 P14 PRG7 Normally | Internal program
open channel selection 7
Normally . N . OFF: Decelerates
19 PI115 JOG open Jogging Starts and stops jogging operation. ON: Accelerates
Normally . N - N N OFF: + direction
20 P16 DIR open Jogging direction Specifies the direction of jogging. ON:  — direction

ACaution . If your System is custom made and has special Input/Output functions,

follow its specification documents.
e Above function settings are the shipping set.
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Table 8-2: Extended input function

C 2
Pin Port Signal | 8= . . .
©
No. code name s 3 Signal name Function Logic
(G}
_ _ HLD _ Hold Pauses_ Motor operation and program OFF: Normal
execution. ON: Hold
. . . . OFF : Normal
- - ORD — | Velocity override Overrides velocity. ON: Override
. . . OFF: Normal
- - IOFF - . .
0] Integration OFF Deactivates integral control ON: Integration OFF
- - HOS - Home Return start Starts Home Return operation. OFF = ON: Starts Home_
Return operation
_ _ HLS _ Home position limit Reports the Motor is nearing to Home OFF : Normal

position proximity.

ON: Home position proximity




8. More Advanced Function

8.1.2. Function of Control Output
® You can set control output function, output logic and stability timer to the output ports. This function
permits you to change the preset input port function to other function, and to switch to one of extended
functions.
¢ You may set the same function to multiple output ports.
¢ When setting an output function that is not included in the shipping set, you can interchange it
with a preset function.
For example, you may integrate the DRDY and WRN outputs to the NRM output, or integrate
OTPA and OTPM outputs to increase the number of idle ports.
Table 8-3: Output ports of the CN2 connector and assigned function
Pin Port Si ihllpplng > Signal name Function Logic (shipping set)
No. No. gna Logic 9 9 PPing
code
Reports that the Driver Unit is
ready for operation. Oven: Alarm
28 POO DRDY Positive | Driver Unit ready (The output opens when the Drover CFosed' Normal
Unit is not ready or an alarm )
occurs.)
. . . Open: Warning
29 PO1 WRN Negative | Warning Reports warning. Closed: Normal
L . Open: + direction limit
0 | POz | OTPA | Negaive | PRSI | e el oo o
' Closed: Normal
L . Open: — direction limit
. Over travel limit, Over travel limit (software of -
31 PO3 OTMA Negative — direction hardware), — direction limit ?Ctlvated'
Closed: Normal
32 PO4 SVST Positive | Servo state Reports state of the servo Open: Servo is OFF.
P ' Closed: Servo is ON.
. . . Open: Idle
33 PO5 BUSY Positive | In-operation Reports operation status. . .
Closed: In operation
Open: Positioning is not
completed, or lost
. - Reports conditions of position error commanded position data.
34 | POS6 IPOS Positive | Positioning complete and positioning operation. Closed: In position and
holding commanded
position data.
35 PO7 | NEARA | Positive | Target proximity A Reports the Motp( is nearing to the | Open: Not in proximity
commanded position. Closed: In proximity

ACaution . If your System is custom made and has special Input/Output function,
follow its specification documents.

e Above function settings are the shipping set.
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Table 8-4: Extended output function

8. More Advanced Function

Pin | Port Signal Logic Signal name Function Logic
No. [ No. code 9 9 (in case of positive logic)
. . Open: Not in the proximity.
- - NEARB - Target proximity B Reports the Motor is nearing to the Clposed: The Mot(?r is near)i/ng to the
target position. L
target position.
- - ZONEA - Area A
_ _ ZONEB _ Area B Warns that the Motor is in the off- | Open: l.\lo'_[ active.
limits area. Closed: Limit is activated.
- - ZONEC - Area C
o Open: Out of the limit.
- - TEU - Position error under Closed: In the limit
Reports the positioning error. Open: Out pf the limit.
- - TEO - Position error over Closed: Position error is under the
threshold.
Open: Out of the limit.
- - TVU - Velocity under Reports the condition of the Closed: II:;(I’)T;Sil"[Jon error is under the
velocity. Ooen: : —
- pen: Out of the limit.
B B VO B Velocity over Closed: Velocity is over the limit.
Open: Out of the limit.
- - TTU - Torque command under Closed: The command is under the
Reports torque command output thrEShOId'. -
' Open: Out of the limit.
- - TTO - Torque command over Closed: The command is under the
threshold.
Open: Out of the limit.
- - TJU - Thermal loading under Closed: Thermal loading is under
Reports the condition of thermal the threshold.
loading. Open: Out of the limit
- - TJO - Thermal loading over Closed: Thermal loading is over the
threshold.
L Reports condition of over travel . .
Over travel limit, S Open: Out of the limit.
B B OTXA B + direction |IrTlIt§_(SOfFW&re and hardware), Closed: A limit activated.
+ direction
Reports an occurrence of warning Open: Alarm or warning 15
- - NRM - Normal occurring.
or alarm. Closed: Normal
Open: Home Return is not
completed, or the commanded
Reports completion of Home Egz:::g: Is not the Home
- - HOME - Home Return completed Retgrn and being on the Home Closed: Home Return completed
position. and the commanded
position is not the Home
position.
Open: The Home position is not
- ] Reports that the position data of the defined.
- - HCMP - Home position defined. Home position is set. Closed: The Home position is
defined.
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8.1.3. Editing Function of Control Input and Output

8.1.3.1. Editing Control Input Function
® The command PI (Edit input port) edits the control input ports.
® \When editing mode of control inputs is established by the command PI, settings of the parameter FN (Port
function) and NW (Anti-chattering timer) becomes effective.
¢ Deactivation of the Motor servo is required for setting these parameters.
¢ Reboot of the power is not necessary because the edited result by the command Pl becomes
immediately effective.
® The control input port P10 is exclusively used for safety function. This means that the function setting to
the port (Parameter FN) is fixed to the input EMST (Emergency stop).
¢ The parameter AB (Input port polarity) and parameter NW (Anti-chattering timer) are effective
on the port PIO.
® The monitor 10O (Input/Output monitor) reads out conditions of each function. Refer to “7.3.1. Monitoring
Way for Control Input/Output Signal” for more details.
Table 8-5: Editing command for control input port
Command . Initial .
Category name (code) Name/Function setting Data range Unit
Edit input port
P! o Edits function of control input. B 01016 port
Editin o Resets function of a specified control
comma?ld *PI/RS input port - 0 to16 port
(Example: PI1/RS)
*PI/CL o Resets all control input ports. - SReisetS all control ports to the shipping -
AB Input port polarity % 0: Normally open B
Port e Sets input port polarity 1: Normally closed
parameter . . e
NW Anti-chattering stability timer 0.2 0.0to 1 000.0 ms
Tell input port
) TPl o Monitors function of control input B 0to16 port
Monitor

o Monitors all function settings of Reads out all function settings of
TPI/AL , - : -
control input. control input port.

*: Requires the password.
*: Initial setting depends on each port.
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® The example shown below describes how to change the function of input port P114 from the input PRG7
(Internal program channel selection) to the input HLD (Hold).

1)

2)

3)

4)

5)

6)

Input the command MO (Motor off) to deactivate the Motor servo.

LOCHICY

Specify the input port number by the command PI to display the setting of the parameter FN.
(Port parameter) (The shipping set of the input port is PRG7.)

P12t 4 e e

ABRO;
P oo

Every input of the key reads out the parameter AB and the parameter NW.

Change the function to the input HLD.

OISR

?

Set the parameter AB and the NW in the same way.

Input “?”” when the prompt “?” is on the last line to confirm the settings.

» FNHLD;
ABO;
e

Every input of the key reads out the parameter FN setting, the parameter AB, and the
parameter NW.

Input the key to complete editing, while the prompt “?” is on the screen.

ENT NWO. 2

=

Activate the Motor servo by the command SV (Servo on).

sV e
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8.1.3.2. Editing Control Output Function
® Use the command PO (Edit output port) for editing the control output ports.

® \When the command PO establishes the editing mode of control output port, you can set the parameter FN
(Port function), the parameter GC (Output logic) and the parameter ST (Stability timer).
¢ Rebooting the Driver Unit is not required, since a setting by the command PO becomes
immediately effective.
® The output port POO is exclusively used for the safety function. Thus, setting to the parameter FN (Port
function) to the port POO shall be either one of the DRDY (Driver Unit ready) or the NRM (Normal).
¢ You cannot change the setting of the parameters GC and ST.

® The monitor 10 (Input/Output monitor) reports outputs conditions of each function. Refer to “7.3.1.
Monitoring Way for Control Input/Output Signal.

® The command OP (Forcible output) forcibly changes the settings of output port function. Refer to “8.1.3.4.
Forcible Output in Setting of Output Port Function” for details.

Table 8-6: Edit command for control output port

Command Initial
Category name Name/Function . Data range Unit
(code) setting

Edi output port
PO e Edits output port. - Oto7 Port

Edit Resets function of specified port
command *PO/RS (Example: PO1/RS) - 0to7| Port

*PO/CL | Resets all output port function - Re_set_s all outpuit ports to the —
shipping set.

Any of the following

DRDY, WRN, OTPA, OTMA, SVST,

BUSY, IPOS, NEARA, NEARB,

FN Port function —* ZONEA, ZONEB, ZONEC, TEU, TEO,
TVU, TVO, TTU, TTO, TJU, TJO,
OTXA, NRM,
Port HOME, HCMP, NONE
parameter 0: Positive logic
GC Output logic B 1: Negative logic B

The initial settings are depending
on each port.

ST Stability timer 0.0 0.0to 1 000.0 ms

Tell output port
TPO o Monitors function of output port B Oto7 Port

Monitor

o Monitors all function setting of Reads out all settings of the output
TPO/AL - -
control output port ports.

* : Requires the password.
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® The example shown below describes how to change the function of output PO7 from the output NEARA
(Target proximity A) to the output ZONEA (Zone A).

1

2)

3)

4)

Specify the output port with the command PO to read out the setting of the parameter FN.
(The shipping set of the output port PO7 is the output NEARA.)

PO 7 e | T
G207,

Every input of the key displays the parameters GC and ST respectively.

Change the output function to the output ZONEA.
FIN[Z O N E [0

» ?FNZONEA
:

Set the parameters GC and ST in the same way.

For the confirmation of the settings, input “?”” when the prompt “?” is on the bottom line.

2
FNZONEA;
GCO;
Sp 1| spP ST0.0

Every input of the key displays the parameter FN and GC respectively.

Input the key to quit editing when the prompt “?” is on the last line.

ENT
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8.1.3.3. Masking Control Output Function

® The example shown below describes how to change the function of input port PI6 from the input STP
(Stop) to the function NONE (Mask function).

1)

2)

3)

4)

5)

6)

Input the command MO (Motor off) to deactivate the Motor servo.

LOCHICY

Specify the input port number with the command PI (Edit input port) to read out setting of the
parameter FN (Port function).

P e RIS
adb N

Every input of the key displays the parameters AB (Input port polarity) and NW (Anti-
chattering stability timer).

Change the function to the NONE (Mask function).

HOUODCENEA

For the confirmation, input “?”” key when the prompt “?” is on the last line.

2
FNNONE ;
ABO;
SP || sP NWO . 2

Every input of the key displays the parameters FN, AB and NW.

Input the key to terminate editing when the prompt “?” is on the last line in the screen.

Input the command SV (Servo on) to turn on the Motor servo.

ENAAICY
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8.1.3.4. Forcible Output in Setting of Output Port Function

® The command OP (Forcible output) forcibly changes the setting of control output ports of POO to PO7 in
the connector CN2.

® This function is used to check the interface with the master controller.

® The example shown below describes how to forcibly open the port of pin 28. The function of the pin 28 is
the output DRDY (Driver Unit ready) and, thus, opening this output port is to report an occurrence of
alarm. Thereby you can check if the master controller is able to detec the abnormal operation of Driver

Unit.
1)

2)

3)

The port name of the 28th pin is POO as shown on Table 8-3 “Output ports of the CN2

connector and assigned function.” Table 8-3: Output ports of the CN2 connector and
assigned function

Input the password “/NSK ON”.

NS K®)
o Nan >

: /NSK ON
NSK ON

Input as OPXXXXXXX0 when forcibly opening the POO output and leaving other ports
unchanged.

o XXX )
R

The port POO is forcibly opened.
Input the key to terminate to terminate forcible change in output port.

: /NSK ON

NSK ON

: OPXXXXXXXO0

TO ABORT, PUSH[BS]
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8.2. Extended Control Input
8.2.1. Input HOLD: HLD

® This input pauses the operation caused by an internal command. Deactivation of the input HOLD starts the
operation again.

Table 8-7: Signal logic of input HLD

Logic Description
OFF o Deactivates the signal.
ON o Starts deceleration and stops operation.

® \When the HLD input is turned ON in the middle of operation caused by an internal command, such as
positioning command, jogging and Home Return, the Motor decelerates with the deceleration rate
specified in the operation program, then stops.

¢ This input is not effective for the pulse train command.
O If the input is turned ON in the middle of setting a parameter to a program, the Driver Unit
completes the setting of the program line, then holds operation.

® While the operation is being hold, the Driver Unit holds operation caused by an internal command or
execution of a program. However the output BUSY (In-operation) remains closed.

® The held operation starts again when the input HLD is OFF. If the operation involves rotation of the
Motor, the Motor accelerates again.

¢ Occurrence of an alarm and activation of the input STP (Stop) signal cancels the holding state
and the output BUSY opens. In such state, deactivation of the input HLD does not start the
operation again.

® The output BUSY closes and the operation remains held while the input HLD is being ON, even the input
RUN (Start program) or the operation command is inputted.

Fig 8-2: Signal timing of the input HLD (Internal command)

ON

Input RUN OFE

ON

Input HLD OFF
EMax.2ms. EMax.2ms.

MA MB
. Velocity in
Motor motion Vi
CW or CCW *

Rest of rotation amount

closed s Max. 0.5 ms

Output BUSY open | |
Max. 1 ms 3
Output IPOS losed Max. 0.5 ms In-position '.'
(FW< 0: CFIN) ngzn T —
(FW = 0: IPOS) Closed when the target position data is held. F;/I\Le
Outout IPOS | d Opens when the target position data is lost. A*fév
utpu close m

(FW >0: FIN) open
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8.2.2. Velocity Override: ORD

8. More Advanced Function

® In the middle of positioning operation, the input ORD overrides the programmed velocity with the preset

overriding rate.

Table 8-8: Signal logic of the input ORD

Logic

Description

OFF

Does not override.

ON

Override the programmed velocity.

® \When the input ORD is turned ON in the middle of positioning operation caused by an internal command,
such as the command for positioning, jogging and Home Return, the Driver Unit overrides the
programmed velocity and changes it according to the preset override change rate.

Table 8-9: Parameter related to the input ORD

Parameter name Name/Function ln't.'al Data range Unit
(code) setting
oV Velocity override 100.00 0.00 to 200.00 %

® \When the programmed velocity is overridden, the System changes the operating velocity with preset
acceleration and deceleration.

O The acceleration, deceleration and acceleration profiling for overriding velocity follow the
programmed settings that has been dealt with.

@ \When the ORD input activates during the operation of which programmed velocity is
MV2.000 [s*] and override ratio is OV150%, the target velocity is changed to 3 [s7].

¢ The overridden velocity is limited to 10 [s*]. When the override velocity exceeds the limit, it
shall be limited to 10 [s].

Fig 8-3: Signal timing of the ORD input (In case of OV150)

ON

OFF !
———————————————— MV x 150% = 3 5™
<

MA MV: 2 st
CW or Me
Motor velocity ccw /y\

Fig 8-4: Signal timing of the ORD input: (In case of OV50)

Input ORD

ON |
OFF
Max. 2 ms. 4{6

MV: 2st
MA X MV x 50% =15
. CW or
Motor velocity — ~~\y /y\ MB/\

Input ORD
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8.2.3. Integration OFF: IOFF

® The input controls the effect of integral control (Motor settling motion) and lowers the proportional gain in
the velocity loop.

® \When the Motor is held by such reasons as external interference from a brake, the driver unit issues a large
amount of current in attempt to catch up with the target position. When this condition continues, the Motor
will emit abnormal heat. This input is used when the integral control becomes unnecessary due to
interruption by external devices.

Table 8-10:Signal logic of the input IOFF
Logic Description
OFF Do nothing.

ON Lowers the effects of integral control and the
velocity loop proportional gain

® \When the input IOFF activates, the effect of integral control is controlled to the set ratio by the parameter
LB (Observer limiter). Also the parameter LG (Lower gain) lowers the velocity loop proportional gain to
the specified ratio.

¢ For example, the integral control effect becomes 0% if the parameter LB is set to LBO0.0, as soon
as the input IOFF activates.

¢ The lowering gain function does not work for the command AT (Auto tuning).

Table 8-11: Parameter related to the input IOFF

Parameter Name/Function In|t_|al Data range Unit
setting
Lower gain
LG o Lowering ratio of velocity loop 50.00 0.00 to 100.00 %
proportional gain
LB Observer limiter 0.00 0.00 to 100.00 %

Fig 8-5: Signal timing of the input IOFF

ON
Input IOFF OFF
) Max. 1 ms
Output observer limiter 100 [%] Limited to LB 100 [%] _><__100 [%]
Velocit)_/ loop _ VG VG x LG [%] >K VG
proportional gain
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8.2.4. Home Return Start: HOS
® Starts a Home Return operation.

Table 8-12: Signal logic of the input HOS

Logic Description
| (ON — OFF) Not effective
1 (OFF — ON) Starts operation

® Starts the Home Return operation specified by the parameter OS (Origin setting mode).

® Confirm that all of the following conditions are met before starting the Home Return operation.
1)  Other internal command, such as positioning, jogging and Home Return, is not established.
¢ Confirm that the output BUSY (In-operation) is open.
2)  The Motor servo is active.
¢ Confirm that the output SVST (Servo on) is closed.
3)  Noalarm or warning is reported and the input STP (Stop) is OFF.
® \Warning A5 (Origin undefined) occurs if you execute an absolute positioning operation after you abort the
Home Return operation.

¢ Complete the Home Return operation, and thus define the Home position of the scale system.

® Refer to “8.8. Home Return” for the procedures of the Home Return operation.
8.2.5. Home Position Limit: HLS

® \When performing Home Return operation, this input monitors that the Motor is nearing the proximity of
the Home position.

Table 8-13: Signal logic of the input HLS

Logic Description
OFF Normal
ON Home position proximity

® \When the parameter OS (Home Return mode) is set to OS1, OS3, 0S4 and OS5, the System performs
Home Return operation and Home position setting according to the input HLS.

® Refer to “8.8.1. Home Return Operation via the Home Position Sensor” for the procedure of Home Return.

® Refer to “8.8.4. Position Adjustment of Home Limit Sensor” for setting the position of Home limit sensor.
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8.3. Extended Control Output
8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC

® The output reports that the Motor is in the predetermined zone.

Table 8-14: Signal logic of outputs of ZONEA, ZONEB and ZONEC

Logic Description
Open Out of the zone
Closed In the_ spe_cmed zone, or assuring the minimum output
elapsing time.

Table 8-15: Parameter related to the outputs ZONEA, ZONEB and ZONEC

S'g(nc"?)l dnee)lme Name slgtlt:slg Data range Unit
ZAS Start point of zone A
ZBS Start point of zone B 0 0 to 2 621 439 pulse
ZCS Start point of zone C
ZAE End point of zone A
ZBE End point of zone B 0 0 to 2 621 439 pulse
ZCE End point of zone C
ZAW Zone A stability timer
ZBW Zone B stability timer 0.0 0.0 to 10 000.0 ms
ZCW Zone C stability timer

® The parameters ZAS (Start point of zone A) and ZAE (End point of zone A) set the zone. The zone starts
from the start point in the counting up direction of scale data and ends at the end point as shown in the
figure below.

O The zones B and C can be set by the parameters ZBS, ZBE, ZCS and ZCE respectively in the
same way described above. .

Fig 8-6: Setting of zone A

—In case of the paraemter DIO — In case of the paraemter DI1

ZAS: Start point of zone A ZAS: Start point of zone A

N Count up direction Count up direction W

@ ZBE: End point of ZBE: End point of

zone A zone A
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® The output closes when the Motor position data is in the set zone.

& When the Motor passes the zone with high speed or when the zone is too narrow, the zone

passage time gets short. The parameter ZAW (Zone passage stability timer) is available to set
the minimum time width for detecting the passage.

Fig 8-7: Example: Signal timing of the output ZONEA

Parameter ZAE -----—-—————_
Parameter ZAS -----------_ /

Motor position data

Output ZONEA

Max. 1 ms

%ﬂe Max. 1 ms
closed mK
open
Parameter ZAW

8.3.2. Outputs of Operating Conditions

Table 8-16: Outputs for Motor conditions

® The outputs report the Motor conditions against the thresholds.

® The table below lists available outputs.

® The outputs ZONE (In-zone) do not function in the middle of Home Return.

Output
objective

Signal
code

Signal name

Function

Logic (In case of positive logic)

Position error

TEU

Tell position error, under

TEO

Tell position error, over

Reports the condition of position
error

Open: Not activated,
Closed: Position error is less or equal to the
setting of parameter TEU.

Open: not activated.
Closed: Position error is greater or equal to
the setting of parameter TEO.

Velocity error

TVEU

Tell velocity error, under

TVEO

Tell velocity error. over

Reports the condition of current
velocity error.

Open: Not activated.
Closed: Current position is less or equal to
the setting of parameter TVEU.

Open: Not activated.
Closed: Current position is greater or equal to
the setting of parameter TVEO.

Velocity

TVU

Tell velocity, under

TVO

Tell velocity. over

Reports the condition of current
velocity.

Open: Not activated.
Closed: Current position is less or equal to
the setting of parameter TVU.

Open: Not activated.
Closed: Current position is greater or equal to
the setting of parameter TVO.

Torque
command

TTU

Tell torque command,
under

TTO

Tell torque command, over

Reports the condition of torque
command.

Open: Not activated.
Closed: Torque command is less or equal to
the setting of parameter TTU.

Not activated.
Closed: Torque command is greater or equal
to the setting of parameter TTO.

Thermal
loading

TJU

Tell thermal loading, under

TJO

Tell thermal loading, over

Reports the condition of thermal
loading.

Open: Not activated.
Closed: Thermal loading is less or equal to
the setting of parameter TJU.

Open: Not activated.
Closed: Thermal loading is greater or equal to
the setting of parameter TJO.

— 8-17 —



8. More Advanced Function

8.3.2.1. Position Error: TEU (Position Error, Under) and TEO (Position Error, Over)
® Outputs the condition of position error counter against the thresholds.
® The output IPOS (In-position, IPOS mode) focibly opens while inputting a motion command or the target
position is being lost. At the same time, this output only reports compared results between the position

error and the thresholds.

Table 8-17: Parameter related to the outputs TEU and TEO

Parameter (code) Function In't.'al Data range Unit
setting
TEU Position error is under the threshold. 0 0 to 2 621 439 pulse
TEO Position error is greater or equal to the 0 0 to 2 621 439 pulse
threshold.

® The output TEU closes when the absolute value of position error counter is less or equal to the setting of
the TEU. The TEO closes when the absolute value of position error counter is greater or equal to the
setting of parameter TEO.

® Setting of the parameter ST (Stability timer) with the command PO (Edit control output) controls frequent
opening and closing of output port caused by fluctuating position error.
® Setting of the parameter ST to the output TEU acts as the following.

¢ The TEO output closes when the position error is less or equal to the setting of parameter TEU
longer than the time set by the parameter ST. It opens when the position error falls, even
momentarily, below the TEU setting.

@ Setting of the parameter ST to the output TEO acts as the following.

¢ The output TEO closes when the position error is greater or equal to the setting of parameter TEO
longer or equal to the set time by the ST. It opens when the position error falls, even momentarily,
below the TEO setting.

Fig 8-8: Signal timing of the outputs TEU and TEO

Stability timer
Example: ST100 (100 ms)

100 ms 100 ms
Res_l(_jual pulses of ____________j[_ __________________ A:____ﬂ ______ Jz- Setting of TEU
position error counter  To—————————- - _________C N g —— N and TEO
Max. 1 ms. Max. 1 ms.
closed — S
Output TEU —| I——
open
Max. 1 ms . _,M
closed e — =

Output TEO I
open
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8.3.2.2. Velocity: Outputs TVEU (Velocity Error, Under) and TVEO (Velocity Error, Over)
® Outputs the condition of velocity error against the threshold.

Table: 8-18: Parameter related to the outputs TVU and TVO

Parameter (code) Function In't.'al Data Range Unit
setting
TVEU Threshold: Velocity error, under 0.000 0.000 to 10.000 st
TVEO Threshold: Velocity error, over 0.000 0.000 to 10.000 st

® The output TVEU closes when the velocity error is less or equal to the set value of TVEU.
The output TVEO closes when the velocity error is greater or equal to the set value of TVEO.

8.3.2.3. Velocity: Outputs TVU (Velocity, Under) and TVO (Velocity, Over)
® Outputs the condition of velocity against the threshold.

® This output can be used for such purposes as checking the stop of Motor.

Table 8-19: Parameter related to the outputs TVU and TVO

Parameter (code) Function In't.'al Data Range Unit
setting
TVU Threshold: Velocity, under 0.000 0.000 to 10.000 st
TVO Threshold: Velocity, over 0.000 0.000 to 10.000 st

® The output TVU closes when the absolute value of velocity is less or equal to the set value of TVU.
The output TVO closes when the absolute value of velocity is greater or equal to the set value of TVO.

8.3.2.4. Torque Command: Outputs TTU (Torque Command, Under) and TTO (Torque Command,
Over)

@ Outputs the condition of torque command against the threshold.

Table 8-20: Parameter related to the outputs TTU and TTO

Parameter Function In't.'al Data Range Unit
(code) setting
TTU Threshold: Torque command, under 0.00 0.00 to 100.00 %
TTO Threshold: Torque command, over 0.00 0.00 to 100.00 %

® The output TTU closes when the absolute value of torque command is less or equal to the set value. The
output TTO opens when the absolute value of torque command is greater or equal to the set value.
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8.3.2.5. Thermal Loading: Outputs TJU (Thermal Loading, Under) and TJO (Thermal Loading, Over)

® Outputs the conditions of thermal loading against the threshold.

® |t is useful to decide if the System can start the next operation cycle by confirming the condition on the

thermal loading to the Motor.

Table 8-21: Parameter related to the outputs TJU and TJO

. Initial .
Parameter (code) Function setting Data range Unit
TJU Threshold: thermal loading, under 0.00 0.00 to 100.00 %
TJO Threshold: Thermal loading, over 0.00 0.00 to 100.00 %
® The output TJU closes when the setting of parameter TJU is less or equal to the threshold.
The output TJO closes when the setting of parameter TJO is greater or equal to the threshold.
® |f the Motor is forced to rotate exceeding its rated conditions, it continues overheating, and eventually the
warning A3 (Software thermal loading) occurs.
® When the thermal loading increases beyond 0% in the middle of one ‘user defined’ operation cycle, you
require holding the next operation until the thermal loading becomes zero (0).
Fig 8-9: Confirmation of starting operation cycle (Parameter JUO)
User defined one cycle
——
Feasible to start
/ the next cydle
Motor rotation /
100.00% S T - Threshald for
waming A3
Thermal 0.00%
loading
.| Max 1ms 1ms
closed —
O t TJU
utpu open |
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8.3.3. Travel Limit Output (x): OTXA

® Reports that the Motor gets in the area specified by the travel limits.

(For both cases of software and hardware over travel limits.)

® Different from the outputs OTPA and OTMA, there is no function to distinguish the direction of limit

switch.

Table 8-22: Signal logic of the output OTXA

Logic Description
Open Normal
Closed Limit activated

® \When the travel limit activates, the following alarms will occur.

Table 8-23: Indication of 7 segments LED at activation of over travel limit

7segmetns LED

Command TA (Tell alarm)

Description

F2

F2>Software Over Travel

Software over travel

F3

F3>Hardware Over Travel

Hard ware over travel

Fig 8-10: Motion timing with the input OTP and the output OTXA (In case of positive logic)

closed

Ouput DRDY
open Move the Motor out of the area, or turn off the
Motor servo and move the Motor manually
ON \4
Input OTP OFF
Max. 1 ms Max. 1 ms

closed

Output OTXA opem
Put the Motor in servo-off state by
Outpu SVST Clg;zg +/the input SVON.
The Motor stops immediately with the Motor
Motor motion servoon.
Max. 1 m

closed
Output BUSY open
Output IPOS losed
(FW < 0: CFIN) ©los€
(Fw = 0:IPOS) °Pe"
Output IPOS closed
(FW > 0: FIN) open

® \When a travel limit is detected in the middle of operation, the Motor stops before it reaches the target

position. Thus, the output IPOS (In-position) does not close.

® \When the travel limit is detected while the Motor is stopping, the output IPOS does not change because
the System maintains the position at where the last positioning was completed.
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8.3.4. Output Normal: NRM
® Reports that the Driver Unit is in normal condition.
® \When this output opens, an alarm or a warning occurs.

Table 8-24: Signal logic of the output NRM

Logic Description.
Open Occurrence of an alarm or warning.
Closed Normal

® The signal timing of the alarms and warnings is the same as those of the output DRDY (Driver Unit ready)
and the output WRN (Warning). Refer to “11. Alarm and Warning” for details.

8.3.5. Home Return Completed: HOME
® This output reports that Home Return operation is completed and the Motor is on the Home position.
® |t can be used for the completion signal of the input HOS (Home Return start).

Table 8-25: Signal logic of the HOME output

Logic Description

Home Return unfinished or the commanded position is not the
Home position.

Home Return is completed and the current commanded position is
the Home position.

Open

Closed

® The completion of Home Return operation reports the following.

¢ The commanded position is denotes the sum of the current position and the position error.

® \When the commanded position becomes other than 0 (zero), this output opens and does not close until the
completion of next Home Return operation.

® Refer to “8.8. Home Return” for the signal timing of the output HOME.
8.3.6. Home Position Defined: HCMP

@ This output reports that the Home position of position scale is defined.
¢ Since this system has the embedded absolute sensor, this output is closed after the power is turned on.

Table 8-26: Signal logic of the output HCMP

Logic Description
Open Home position undefined
Close Home position defined

® The following alarms make the Home position undefined.
¢ Also, interruption of Home Return operation makes the Home position undefined.

Table 8-27: Alarm that makes the Home position undefined

7 segments LED Command TA (Tell alarm) Description Motor condition
A0 AO>Position Sensor Error Error in the position sensor
Al Al>Absolute Position Error Error in absolute position data Servo off
A4 A4>Over Speed Excessive velocity

® Refer to “8.8. Home Return” for the signal timing of the output HCMP.
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8.4. Teaching

® You may directly set the current position data to the data, which must be an absolute value, of parameters
and positioning commands. This function is called teaching.

® The parameters that can be used for teaching are listed on Table 8-28 below.

Table 8-28: Parameter and positioning command for which ‘teaching’ is available.

. Initial .
Category Name (code) function setting Data range Unit

*OTP/ST Software over travel limit, + direction
*OTM/ST | Software over travel limit, — direction
*HO/ST Offset, Home position

ZAS/ST Start point of zone A

ZAE/ST End point of zone A

ZBS/ST Start point of zone B

ZBE/ST End point of zone B

ZCSIST Start zone C

ZCE/ST End point of C

0 to 2 621 439

0 to + 2 621 440 00

pulse

Parameter

0 to 2 621 439

o|o|o|o|o|o|o|o|o

AR/ST Positioning operation in units of absolute pulse B
(Short cut)

Positioning operation in units of absolute pulse
AR/PL/ST (+ direction) -
(Example: AR100000/PL)

Positioning operation in units of absolute pulse
AR/MI/ST (— direction) -
(Example: AR100000/M1)

0 to 2 621 439 pulse

AD/ST Positioning operation in units of absolute angle B
(Short cut)

Positioning operation in units of absolute angle
AD/PL/ST (+ direction) -
(Example: AD9000/PL)

Positioning operation in units of absolute angle
AD/MI/ST (—direction) -
(Example: AD9000/MI)

0 to 35 999| 0.01°

Positioning command used for
programming

*: Requires the password.
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8.4.1. Preparation for Teaching

® Before performing the teaching, you may need to rotate the Motor manually. In such a case, you need to
cancel the function of dynamic brake to prevent unexpected motion of the Motor, and not to apply
unreasonable force for rotation.

® The following procedures deactivate the Motor servo and cancel the dynamic brake for easy rotation of the

Motor.
1)
2)

3)

Turn off the main power to the Driver Unit.
Input the command MO (Motor off).

LOICHEY

Thus the Motor servo does not activate by an input of the SVON (Servo on)

Input the command KB (Kill brake)
Input KB1 to cancel the brake.

KB A

Thus the resistance force (dynamic brake) for manual rotation of the Motor is removed.

0 Input “KBO ,"and “SV ” to return to the original state.

8.4.2. Teaching of Parameter

@ Set the current position to a parameter data.

® For example, let’s set the travel limit.

1)
2)
3)

Turn off the main power of the Driver Unit.
Move the Motor to the position to be the position of plus side travel limit.

Then teach the current position to the Driver Unit as the position of plus side travel limit.

Input [Parameter code| + [ST]

(The parameter OTP requires an entry of the password.)

N sk
o N >

O TP/ s [T [

The parameter OTP is set by teaching.
Input the key to display the prompt “colon (:)” on the bottom line.

: /NSK ON
NSK ON
:OTP/ST
OTP123456;
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8.4.3. Teaching the Position Data of Positioning Program

® During channel editing in RS-232C communication, the current position is acquired as the coordinates of
the absolute positioning command. Please note that the teaching function of the position data coordinates
in a channel can not be used when editing a program by USB communication.

® Following example describes how to program the command to move the Motor to the current position
with a rotation in the plus direction.
The command is “AR/PL” for the absolute positioning in the plus direction with units of pulse.

1)

2)

3)

Start the program editing with the command CH (Edit channel).

CICHCICIIN G

Following the prompt (line number and “?”), input the teaching command for the positioning
command.

Input as
[Command name (including option)| + ST}
AlR[IIPIL S

Ssrlen P

The System displays the current position data.

An input of the key sets the current position to the target position of the positioning. For
cancellation of the setting, input the key.

. CHO
' 0?AR/PL/ST

TP 655360
0>AR655360/PL;

The System displays the contents of the program.
Input the key to display the prompt (“line number and “?”).
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8.5. Tuning

8.5.1. Servo Block Diagram
® The figure below illustrates the servo block diagram of the Driver Unit Model EDD.
Fig 8-11: Servo block diagram
CN2: IOFF
|
Gain switching 1
GP GT state monitor |
| | |
Lo TG VG '
Yy v oo VoL v
Gainswitching | i | :
PG | |
PGL | Velocity loop i
: lower gain |
. ] |
Position A Velocity v
command " 4 + Position | + error .
,,,,,,,,,,,,,,,,,, Feedforwar FF >0 Dead band osition loop : O——>| Velocity loop
compensator 2% Position proportinal gain | velocity = proportional
TVE i
Eg f f Feedforward error f / command \ gan
[ . | |
TQC Co gain TE ! TvC Filter switching
77777777777777777 ZF LO DBP ON/OFE
Current position A
. ]
Differentiator lg FO
TQ
Current
~ Velocity
TV
TRC
"""""""""""""" Differentiator
Trancient position command
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o Filter + Torque Current
Posttion 000 | (ep . pg. NP - Ng) [—Q—|  command controller Motor
proportional gain T limitter Torque Current
f f f r ¥ command command
I 1 1 1
Fillter switching : ! | ! L)
nee [~~~ °°° NPQNSQ Cument
ON/OFF TL
Observer output | o _ cN2-IOFF
LB -=-® imiter (IOFF) | -
Thermal loading
calculator
Observer output
BL =% imitter

-~ Thermal loading .

FQ --- P QObserver - __:r‘!__
LO ™ controller

Current position
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8.5.2. Digital Filter

A Caution
A Caution

and it may cause unstable Motor operation.

. Use of multi-stage filters may cause the velocity loop to be out of phase,

: Do not use three or more filters. If the filter frequency is too low, hunting

may occur. It is recommended to set the filter frequency greater than 100

[Hz].

® The digital filter filters the torque command, which is the output of velocity loop. There are two kinds of
filter: the low-pass filter and notch filter.

® Te digital filters are used for reducing in resonant noise and vibration.

Table 8-29: List of digital filter
Name (code) Function In't.'al Data range Unit
setting

. - 0: Filter off -

FP Primary low-pass filter 0 100 1 000 Hz
] 0: Filter off -

FS Secondary low-pass filter 0 100 1 000 Hz
. . 0: Filter off -

NP Primary notch filter 0 40 to 1 000 Hz
NPQ Primary notch filter, Q parameter 0.25 0.10 to 5.00 -
. 0: Filter off -

NS Secondary notch filter 0 40 to 1 000 Hz
NSQ Secondary notch filter, Q parameter 0.25 0.10 to 5.00 -

® Refer to “9. Details of Commands and Parameters” for details of parameters.

® The figure below shows the change in the characteristics of notch filter by the parameters NPQ and NSQ

(Notch filter, primary Q parameter)

¢ The smaller the notch filter Q is, the wider frequency control is possible, centering around the
frequency set by the notch filter.

Fig 8-12: Characteristics of notch filter

Gain [dB]
£ 0=

|
(=)
()

]
o0
=

NP
Frequency [Hzl
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8.5.3. Position Loop Dead Band

® The parameter DBP is used to specify a dead band for the deviation of position loop. The deviation will be
zeroed when it is under the set data of the parameter DBP.

® The dead band eliminates problems of positioning instability right after completion of positioning.

Table 8-30: Position loop dead band: DBP

Parameter Function In't.'al Data range Unit
setting

* DBP Sets a dead band to the position loop. 0 0 to 4 095 0.5 [pulse]
*: Require an entry of the password.

® The parameter DBP specifies a dead band on the position loop deviation in both sides of 0 (zero) and
zeroes the deviation that is under the DBP setting.

® In some use conditions, slight vibration may occur due minute deviation. Provision of the dead band
eliminates such slight vibration.
O If a dead band is specified, the repeatability of positioning accuracy will be deteriorated by the
amount of the dead band though the slight vibration may be eliminated.

® The unit of the dead band is a half of pulse count.
(Corresponds to a half of the resolution of position sensor. Refer to “2.7. Driver Unit Specifications” for
the resolution of position sensor.)
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8.5.4. Automatic Gain Switching

® Automatic gain switching function is to change over the servo gain for operation to the servo gain for
stopping, depending on the position deviation.

® The parameters PG and VG (gains for operation), and the PGL and VVGL (gains for stopping) are used to
switch the servo gain. There are two use examples as follow depending on tuned condition.

1)  For control of vibration at stopping by lowering the gain when the gain for operation cannot be
increased because of low dynamic rigidity of the work attached to the Motor.

2)  Set lower gain for operation and higher gain for stopping to control vibration when operating
and for short settling time when stopping

Table 8-31: Parameter related to gain switching function

Category I(\(l:igwe(; Function S'g;:slg Data range Unit
. : 0: Switch gain off. -
GP Threshold to switch gain 0 1102621439 | pulse
GT Timer for gain switching 0.0 0.0to 10 000.0 ms
Para PG Position loop proportional gain 0.001 0.001 to 10.00 -
meter
VG Velocity loop proportional gain 1.50 0.10 to 255.00 —
PGL | Position loop proportional gain for stopping 0.001 0.001 to 10.00 —
VGL | Velocity loop proportional gain for stopping 1.50 0.10 to 255.00 —
Monitor TG Monitor of gain switching state - 2 Zt;zpflggc?paelra&ﬁ IZPaGnda;/dG\l/_é) —

® The gain switching function is not available when the parameter GP is set to GPO. In such case, the
parameters for operation PG and VG is always effective.

® |f setting of the parameter GP is other than 0, the gains PG and VG are used for operating the Motor.
When the Motor stopped and the position error falls below the setting of parameter GP, the gains PGL and
VGL for stopping are used.

@ |f the parameter GT (Switching gain timer) is set, the gain will be switched to the stopping gain after
confirming that the position error stays below the setting of GP longer than a time set by the GT.

Fig 8-13: Functioning timing of gain switching

RS-232C command or

RUN input I—l
/ \ GP setting
O Y AS—— W—
............................................................................ o —
Stability timer N >
Example: GT5: 5 ms <5MS
Switching gain poL, vaL X PG, VG PGL, VGL

¢ The gains PG and VG are forcibly used when the internal pulses are being generated for the
program positioning or the RS-232C command positioning; or when the pulse train command is
being inputted.

¢ In case of a positioning with external pulse train command, the System regards it as no pulse
input if the inputting pulse frequency falls under 10 [kpps], thus causing frequent gain
switching. In such a case, setting the parameter GT controls frequent gain switching.
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8.6. Positioning Operation
8.6.1. Acceleration Profiling and Individual Acceleration Setting

® The Driver Unit Model EDD has the function for acceleration profiling and individual setting of
acceleration and deceleration.

¢ These functions are available for the positioning operation, jogging operation and Home Return
operation.

® Ultilize these functions according to operation velocity and load conditions.

Table 8-32: Parameter related to acceleration profiling

Parameter Name/Function In't.'al Data range Unit
(code) setting
MA Move acceleratl_on 1.0 0.1 to 800.0
o Sets acceleration 52
MB Move deceleration 0.0 0.0: Same as MA.
o Sets deceleration. ' 0.1 to 800.0
IA Jog acceleration . 1.0 0.1 to 800.0
e Sets jogging acceleration. o2
IB Jog deceleration 0.0 0.0: Same as JA.
o Sets jogging deceleration. ' 0.1 to 800.0
HA Home return acceleration _ 1.0 0.1 to 800.0
e Sets Home Return acceleration §2
HB Home return deceleration 0.0 0.0: Same as HA.
o Sets home Return deceleration. ' 0.1 to 800.0
Acceleration pattern select 0: Same as CSA. (For CSB only)
CSA o Selects a pattern of acceleration 1 | 1: Constant acceleration
profiling. 2: Modified sine
Deceleration pattern select 3: modified trapezoid
CSB o Selects a pattern of deceleration 0 | 4: Cycloid
profiling. 5: Half sine

® The parameters CSA (Acceleration pattern select) and CSB (Deceleration pattern select) set the
acceleration profiling. Table 8-33 in the next page describes the availability of acceleration profiling.

® \When setting CSBO to the parameter CSB, the deceleration profiling will be the same as that of acceleration.

@ Acceleration and deceleration specified by the parameters MA and MB denote average acceleration and
deceleration respectively.
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Table 8-33: Selection of acceleration profiling by the parameters CSA and CSB

Parameter Name of profile Acceleration profile Features
3
s
g
o
g ¢ Constant acceleration.
CSA1 Constant acceleration < e High vibration even the
(CSB1) - acceleration a is the lowest
> among the profiles
i3
k=)
Q
>
3
s
@
Qo
8
< \/ o Suits for high speed and heavy
CSA2 s L2
(CSB2) Modified sine load application.
S e The maximum (V xa) is low.
(]
>
3
s/ \
8
o
[0} . - .
§ \ / o Suits for high speed and light
CSA3 . - load application.
(CSB3) Modified trapezoid > e The maximum acceleration is
2 /\ low.
(8]
o
g
3
s
g
o
8
CSA4 < \\/ Suits for right load applicati
. e Suits for right load application.
(CsB4) Cycloid S e Low vibration
> /\
5]
o
g
3
c
k]
5 [\
(0]
&
< \J e Suits for high speed and right
CSA5 Half sine load application.
(CSsBb5) /\ e The maximum speed is low

VelocCity Vv

but high vibration.
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8.6.2. Examples of Acceleration Profiling and Individual Setting of Acceleration and
Deceleration

® [ et’s set acceleration and deceleration individually to the positioning command as shown in the figure
below.

¢ The duration of constant velocity may be added depending on the total rotation angle.

Fig 8-14: Example of acceleration profiling and setting of acceleration/deceleration

Acceleration a

MA2

Velocity V

/

CSA5

CSB4

1)  Specify an acceleration profile. For example, set the half sine profile for acceleration and the
cycloid pattern for deceleration.

BIRSIGIED

{CMSMB}M%NEW} _} 255134

¢ The profile of deceleration will be the half sine as same as that of acceleration when the
parameter CSB is set to CBO.

2)  Set the acceleration and deceleration. Set the acceleration to 2 [s?] and the decelerationto 1 [s°
2]. (At the first setting, set a gentler acceleration and deceleration than usual setting.)

LN EMIEL
LOIERENIE

O The deceleration will be 2 [s?] as same as the acceleration when the parameter MB is set to
MBO.

— 8-33 —



8. More Advanced Function

8.6.3. Shorter Way Positioning

® Shorter way positioning is a function to move the Motor in the shorter way from the current position to the

target position.

¢ For example, the Driver Unit performs the shorter way positioning when the positioning with
the command of “AD24000” without any option is inputted.

® The function of shorter way positioning includes recognition of the software over travel limit zone.

O The Motor rotates in the direction not to enter the off-limits area if it exists in the direction of

shorter way positioning.

Fig 8-15: Example of shorter way positioning

— In case of no off-limits area

Target

position
Current
position

Shorter way

— If the off-limits area exists -
Opposite

direction to
off-limits area

Target

position Current

position

Off-limits area

(Set by the parameters OTP and OTM)

® The function of shorter way positioning is available for the absolute positioning commands shown in the

table below.

Table 8-34: Absolute positioning command

Command Function In|t_|a| Data range Unit
setting
AR Absolute positioning in units of pulse B 0 to 2 621 439
(Shorter way)
Absolute positioning in units of pulse
AR/PL ([+ direction] [Example:AR100000/PL]) - 0 to 2 621 439 pulse
Absolute positioning in units of pulse
ARMI ([ direction] [Example: AR100000/MI]) - 0 to 2 621 439
AD Absolute positioning in units of degree B 0 to 35 999
(Shorter way)
Absolute positioning in units of degree o
AD/PL ([+ direction] [Example: AD9000/PL]) 7 0 to 35 999 0.01
Absolute positioning in units of degree
ADMI (I direction] [example: ADI000/MI]) - 0 to 35 999
Absolute positioning with user scale
AQ (Shorter way) - 0 to QR-1
Absolute positioning with user scale ) 360°/parameter
AQ/PL ([+ direction] [Example: AQ180000/PL]) - 0 to QR-1 QR
Absolute positioning with user scale
AQMI (I direction] [Example: AQ180000/MI]) - 0 to QR-1
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® |f the function of shorter way positioning is not required, you can set the rotational direction to each
positioning command.

¢ The Motor rotation is in the plus direction if “/PL” is specified such as “AD24000/PL.”
¢ The Motor rotation is in the minus direction if “/MI” such as “AD24000/MI.”

Fig 8-16: Positioning with specified rotational direction

— Specified in the plus direction (/PL) — — Specified in the minus direction (/MI) —
Minus

direction

Target @ Target | O
position o c position & / Target
urrent position

position
Plus direction
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8.6.4. User Scale Positioning

® The dividing number of entire circumference of Motor rotation can be set to the unit of positioning
command. Thus, the following positioning can be easily performed.

¢ An index positioning in units of 90 angle degree (dividing number = 4)
¢ A positioning in units of 1/1000 angle degree (dividing number = 360 000)
¢ A positioning in units of the same circumference resolution of other Motor

® The parameter QR (Dividing number, user scale) specifies the dividing number of total circumference.

® The commands AQ and 1Q (Positioning command, user scale) execute a positioning whose dividing
number is specified by the parameter QR.

® Use the monitor TQ (Tell current position, QR unit) to read out the current position in units of dividing
number.

Table 8-35: Command and parameter related to user scale positioning

Name . Initial .
Category (code) Function setting Data range Unit
1Q Incremental positioning with user scale — 0 to + QRx100
Absolute positioning with user scale
AQ (Shorter way) B 010 QR-1
Command Absolute positioning with user scale 360°/parameter QR
AQ/PL ([+ direction] [Example: AQ180000/PL]) B 010 QR-1
Absolute positioning with user scale
AQMI ([~ direction] [Example: AQ180000/MI]) - 010 QR-1
Parameter *QR Dividing number for user scale positioning 360 000 1to 2 621 440 D'V:g:/rgur;?g?]ber/
Monitor TQ Reads out the current position. (Unit: QR) — 0to QR1 | 360°/parameter QR

* The password is required.
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® For example, set the “QR4” for a positioning with units of 90-angle degree.

¢ The figure below shows the circumference is equally divided into four grids based on the Home
position. The positioning will be performed on these grids.

Fig 8-17: Dividing example of circumference

Scale system for QR4

0°: Home position

180°

® The System will perform the positioning on this user scale
¢ Set “AQ3” for a shorter way positioning to the grid on 270° [angle degree],

¢ Execute the command “IQ1” for positioning from current position to 90° [angle degree] in the
plus direction.

Fig 8-18: User scale positioning

__ Absolute positioning ___ __ Incremental positioning
(In case of AQ3) (In case of 1Q1)
0°: Home position 0°: Home position
Current
position Current
position
270° 90° 270° 90°
Target
position
Target
180° position  180°

® For a positioning in units of 1/1000 [°], set as “QR360000 .
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€ Getting back to a grid position.

® The current position is not necessarily on a grid specified by the parameter QR when the power is turned
on or the Motor stops in an exceptional occasion because of an alarm or a warning.

® |n such a case, you may position the Motor to the nearest grid by an execution of incremental user scale
positioning.
® For example in the figure below, the current position is in the range of grid 1, but not on the grid 1.

¢ Command 1Q1

If the command 1Q1 is executed at this moment, the Motor moves to the grid 2. That is, the
Motor moves to the first grid from the current position.

¢ Execute the command 1Q0 to move the Motor to the original grid position, which is the base
point of the current position. That is, the Motor moves to the grid 1.

Fig 8-19: Getting back to a grid in the user scale positioning

_ Movetothegridintheplus ___ __ Move to the grid in the minus
direction (In case of 1Q1) direction (In case of 1Q0)
0° Home position 0° Home position

urrent
position
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8.7. Program Operation
8.7.1. Change of Parameter via Program Operation

® Change of parameter in a program (local parameter) can be stored after completion of a program
operation. (The Driver Unit will keep it until the control power is off.)

¢ The parameter PK (Parameter keep) holds local parameter settings.

¢ The command RE (Return) cancels the held local parameters and resets to the global parameter
setting again.

® Thus the operating conditions can be changed by the next input of the RUN input (Program start).

Table 8-36: Input/output and command related to change of parameter via program operation

Initial

Category | Name (code) Name/Function setting

Data range

RUN Program start - OFF — ON starts program operation
o Starts a program.

Internal program channel
PRGOto 7 selection -
o Selects channel number.

Control
input

Selects program channel by ON and OFF (Binary
digit)

5 0: Cancels local parameter at completion of
3] program operation.
% PK Parameter keep 0 | 1: Holds local parameter after completion of
o o Holds local parameter . Lo
8 program operation and maintains its
effectiveness.
C
< Restore global parameter Cancels local parameter that has been held
S o Cancels local parameter - .
£ET RE - and makes global parameter effective until the
5 and restore the global
o next start of the program.

setting

® The following describe an example for use three different ways in setting of gains and conditions for

positioning completion depending on operation sequence: default, moving mounted load A, and mounted
load B.

Fig 8-20: Example for using three different gain settings

Keeps the local parameter after execution

4 ) of a channel program

:PK1

:100.05 Default setting in gains, and conditions for

.SG6 completion of positioning.

% Set as global parameter.
IN400 globalp

:C_H_O ___________________________________________________

, N
0?L00.12 Setting in gains, and conditions for completion of E
! L0

125610 positioning for mounted load A. E
1 % Set as local parameter. 1
12?IN100 : )
3T 1[Change of setting for mounted load A Jj-----------~

:CH1

10 ?L00.2 Setting in gains, and completing E
25614 Eondmons of operation for mounted load !
1 % Set as local parameter. H
12?IN100 |

n 7

3 1[Change of setting for mounted load B |

OB
0?RE Reset to global parameter. :
e Y . H
17
A\ jt
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® The figure below illustrates signal timing for use of three different gain settings.

Fig 8-21: Signal timing for use of three different gain settings

Channel selection i i -
(PRGO to 7inputs) Selection of channel 0 Selection of channel 1 Selection of channel
Min.1ms| _; Min.1lms. Min.Ilms| ; Min.1ms  Min.1ms| _; _ Min.1ms
ON ~=S NS <2<
Inpuf RUN OFF ) 45
\\\I'he rising edge
triggers operation.
Max. 0.5 ms bMax 0.5ms bMax. 0.5ms
outputBUSY ~ Closed - = |
P open l;]
Channel 0 Channel 1 Channel 2
1) 2) 3) 4)
: L00.05,5G6 L00.12,SG10 L00.20,SG14 L00.05,SG6
Applicable parameter 1N400 >< IN100 >< IN100 >< IN400
Default Mounted load A Mounted load B Default

1)  Before execution of channel program, the default setting (global parameter) is effective.

2)  When program execution of channel O starts, the parameter for the mounted load A becomes
effective.
At this moment, the parameter for the mounted load A remains effective after the program
execution because the parameter PK (Parameter keep) is set to PK1.

3)  When program execution of channel 1 starts, the parameter changes to that of the mounted load
B.

4)  The parameter RE (Return) is set to the program of channel 2.

Execution of channel 2 program resets to the default parameter cancelling the parameter for the
mounted load B that has been effective.

@ Approximately 0.1 ms is required for setting one parameter to a program channel.

¢ Chang of parameter setting which entails indirect changes of other parameters, such as between
the parameter SG (servo gain) and parameters PG and VG, require the time for changing all
settings. Thus, it takes approximately 0.3 [ms] for changing the setting of the parameter SG.
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8.7.2. Automatic Program Execution at Power on

® You can automatically execute a program when the power is on.

¢ This function is useful for the application that repeats positioning operation after the power is
on.

® The parameter AE (Program auto execution) specifies the channel number whose program is to be
executed.

® The following example states how to specify following positioning operation.

Specifications of Operation

Control input
Emergency stop: Activates when the EMST is OFF.
Operation start and hold: Holds the operation when the HLD is OFF.

Control output
Detection of System error: Error is detected when the NOR opens.
In-position: A positioning completes when the IPOS is closed.

Normal operation
1) Automatically turn the servo on and activate the input HLD at the power on.

2) Repeat a 90° step motion in CW direction from the scale home position.
3) Dwell time after completion of a step motion is one second.

Abnormal state
Reboot the main power for recovery from abnormal state.

7

® The table below lists the required functions to perform the operation specified above.

Table 8-37: Inputs/Outputs and parameters required for automatic execution of program after the power on

Name Function Initial
(code) setting

Category Range Unit

. *
EMST | Emergency stop B OFF: Emergency stop (Note*) B

ON: Normal (Note*)

HLD Operation hold B OFF: Normal }

ON: Hold

NRM Reports normal state. - Open: Alarm or warning -

Closed: Normal

Control
input

% § Open: Positioning incomplete or the target
S 3 IPOS Reports completion of B position data is lost. B
positioning. Closed: Positioning completed and the
target position is held.
Automatically starts a —1: Automatic execution is off. -
_ * AE o -1
& O positioning 0 to 255 channel
S o
$ e L
xQR | Setsadividing number to the 360 000 1to2 621 440 | Numberfrev.
circumference of the scale
Incremental positioning in 360°/parameter
— +
- § _ IQ user unit. 0o+ QR x 100 QR
3 g = Sets dwell time. (Pauses
g 35 Tl X . - 0.1 to 10 000.0 ms
E3=< operation for set time.).
ox°

JP Jump - 0 to 255 channel

* : Input of the password is required.
Note*: The signal logic is the normally closed at the initial setting.
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Setting of control input and output

€ Let’s set signals for “Detection for error in the Motor System,” “Start operations Hold operation” and

“Automatic servo on after the power on”.

® Change the initial settings of the output NRM (Normal), the input HLD (Hold operation), and the input
SVON (Servo on).

¢ The input SVON is not actually wired. However, its signal port has been set to the normally
closed polarity so that the Motor servo activates automatically when the power is on.

Fig 8-22: How to set the output NRM, input HLD and input SVON

4 )
Edit function of POO (CN2: Pin No. 3). .
:PO0 e ( )
s These are current settings. Input the key to scroll the ™,
i FNDRDY; readout. }
§ GCO; % Input the key when the prompt *;” (semicolon) is on the 1
{ ST0.0 |
QFNNRM o Change the function of PO0 to NRM from DRDY. 3
,) ”””””” " Detection signal for error in the Motor System ” ”””””””””””””””””” g
PIG e Edit function of PI6 (CN2: Pin No. 9)
;’I FNSTP; These are current settings. Input the key to \‘;
1 scroll the readout. 3
© ABO; . :
NWO.2 X Input the key when the prompt “;” (semicolon) is on the
>FNHLD o Change the function of PI6 to HLD from STP.
: Change contact polarity of the input HLD to “normally closed.”:
i?AB1 ® :
:;‘ ”””””” || Signal for “Start operation » Hold operation”. || ””””””””””””””””””””””
PI4 Edit the function of P14 (CN2: Pin No. 7).
{ FNSVON; ‘
| ABO; |
| NWO.2 i
>AB1 _ Change contact polarity of the SVON to “normally closed.
,) Preparation for ~ |f------1- S STt 4
f automatic Servo on % Do no.t wire the signal so tha_t the Motor servo activates
automatically when the power is turned on.

— 842 —



Setting parameters

€ Edit the setting for easy execution of the 90° index positioning.

® Use the command 1Q (Incremental positioning, user).
The target position is the points that equally divide the circumferential scale into four. That is for an
incremental step positioning of 90-angle degrees.
Set the parameter QR to “QR4.”

8. More Advanced Function

® Set the program channel 0 to automatically execute the program when the power is turned on.
Set the parameter AE to “AE0.”

Fig 8-23: Setting dividing number of the position scale

Vs

.

:/NSK ONe

:QR4
:/NSK ON

:AEQ ¢

~N

Input the password.

NSK ON

Divide the position scale into four for a positioning in user

unit.

Input the password.

NSK ON

Start the program 0 automatically after the power is on. .

Edit the program

€ Edit the program to repeat a positioning for 90 angle degrees.

® The program consists of two parts: the part that waits for activation of the Motor servo and the part that
repeats a positioning for 90 angle degrees.

Fig 8-24: Edit the program

Input of the
RUN command

/:CHO N Declare to edit the program channel 0.

O >TI3200.0 » Set the waiting time for activation of Motor servo.
l >JP1 . Jump to the front line of program channel 1.

22

P “Waiting for activation of Motor servo. H

Edit the program channel 1.

:CH1
O 2101 . Rotate one quarterly divided point (QR4).
l 2>TI1000 . Set one second for waiting time.
§2 >JP1 . Jump to the front line of program channel 1.
32

”””””””””” Repeat a step positioning for 90 angle degrees. I
g
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Signal timing
® The figure below illustrates signal timing of this positioning operation.

Fig 8-25: Signal timing for automatic program execution at the power-on.

ON
Power oFF 2| | Approximately 3 seconds

closed ) After confirmation of NRM state, start the program automatically.

3
Ouput NRM open )
| Max.32s
[\

closed

Output SVST open

ON n HLI? state 4
OFF \

Input HLD

Operation sequence _| T|3200.0>| 1Q1 >| T|1ooo.c>| Q1 >1 T11000.0

3.2s 1s 1s
closed s Max. 0.5 ms
S
Output BUSY open l
Output IPOS closed
(FW < 0: CFIN) open

1)  Confirm that the input HLD is OFF. (The input HLD is effective as the contact polarity is
normally closed.)

2)  Turnon the main and the control power.

3)  When the time for initialization of the CPU elapses, the output NRM is settled and the channel
program O starts automatically.
At this moment, the System is in the HOLD state, thus holding the execution of commands in
the program. However the port of output BUSY (In-operation) is closed.

4)  Activate the input HLD to cancel the holding state.
After waiting time of 3.2 seconds, the System repeats a motion of 90-angle degrees with one
second pausing time between.

@ Turn the input HOLD off when temporally stopping the operation.
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8.8. Home Return

® The PS/PN/PX series Megatorque Motor incorporates an absolute position sensor and holds the home
position even the power is turned off. Thus, the Home Return operation is not necessary in normal
operation. However, you can execute the Home Return operation triggered by an external sensor, when
your machine system requires it.

® The Home Return operation is to move the Motor to the home position, which is inputted to the Driver
Unit by the signal of home position limit or by the signal of travel limit switch, and to define the position
as the origin of position scale system.
¢ Teaching of the home position sets any position as the home position without inputting the
signal of limit switch.

® The table in this page lists commands and parameters exclusively used for the Home Return operation.
Refer to “9. Details of Command and Parameter” for more details.

¢ The functions of control inputs and outputs related to the Home Return operation are not set in
the shipping set of the connector CN2 (Control input/output connector). Set the required
functions to the signal ports.

O Refer to “8.1. Assignment of Input/Output Function” for setting of control input/output.

Table 8-38: Inputs/outputs and parameters related to the Home Return operation

. Initial i
Category Code Function setting Range Unit
Home Return start .
Control HOS |, Starts the Home Return operation B Starts operation: - OFF— ON B
input L OFF: Not nearing to the home position
HLS Home position limit B ON: Nearing to the home position B
Home Return complete Open: Home Return not completed, or the commanded
HOME | e Reports completion of the Home - position Is not the home position -
Control Return CIo_se_zd: Home Return comp!e_ted and the commanded
output _ _ position holds the home position.
Home position defined . .. .
HCMP | e Outputs for definition of the home - Open: Home position not defined. -
e Closed: Home position defined.
position
HS Home Return start B _ B
Command o Starts the Home Return operation.
HS/LS | Adjust of home position limit — — —

1: Define the home position at where the Motor entered the ON area
of the home position limit.

3. Define the home position at where the nearest phase Z signal is
detected after the Motor passed the ON area of home position limit.

4: Define the home position at where the first phase Z signal is

L : detected after entering the ON area of the home position sensor.
*0S ?rglgcsiiglsna?n?g??eturn mode 6 | 5: Define the home position at where the Motor entered ON area of
P the home position limit.

6: Set the current position as the home position. The Motor does not
move.

7: Set the home position at where the first phase Z signal is detected
when the Motor reverse the motion after it entered the area of
home position sensor.

*HD Home Return direction 1| O Plus direction }
o Sets direction of Home Return. 1: Minus direction
parameter | *HO .Ho(g‘f'is‘;gsfrfe home position. 0 0to+262 144000 | pulse
Home Return velocity ;
Hv o Sets Home Return velocity. 0.200 0.001 10 10.000 st
HA Home Return acceleration _ 10 0110 800.0
e Sets Home Return acceleration. §2
HB Home Return deceleration 00 0.0: Use HA.
o Sets Home Return deceleration. ) 0.1 to 800.0
Home Return near-zero velocity
HZ o Sets searching velocity for Home 0.010 0.001 to 0.200 st
position.
CSA Acceleration pattern sele_c; 1 0: Use CSA. (CSB or]ly)
Sets an acceleration profiling. . 1: Constant acceleration
2: Modified sine
CSB Deceleration pattern sel_egt 0 3: Modif_ied trapezoid
Sets a deceleration profiling. . 4: Cycloid
5: Half sine

*: Requires an entry of the password.
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8.8.1. Home Return Operation via the Home Position Sensor
8.8.1.1. Home Return Mode: OS4

® The OS4 mode is to reverse the Motor position to the position of the nearest phase Z signal after detection
of rising signal of the input HLS (Home position limit).

® The repeatability of the home position is assured regardless of the sensitivity of the home position limit
because the position of the phase Z signal finally determines the home position.

Fig 8-26: Signal timing of Home Return Operation (In case of 0S4, DIO and HD1)

Input SVON O?:l'\:l 1) |
- Max. 170 ms (Max. 3.2 s)Noe”
Output SVST C'g;gg 2)]
Min. 1

on | in. 1Ims

Input HOS OFF 3),(5:]
/ Detection of signal rising edge starts the operation.

ON
Input HLS OFF 5 |
Output Phase Z \"

HO

c-=- HV ..............
_ ccw &V we| 8 [N K B
Motor motion A Hz

v Y '
CcwW HA HB 8) Positioning completed.

—| Max. 0.5 ms Max. 1 ms

outputBUSY ~ ©10€d > =5
P open _______ |4 I
Output IPOS closed ________
(FW < 0: CFIN) open L\ !
Clsed when the tareget position is sucred. FW value
Output IPOS closed Opens when the target position is lost. —>
(FW > 0: FIN) open ‘
output HOME ~ ©10%¢d
open
closed

OutputHeMP =0 ———]

Note*: It requires 3.2 seconds for the first
servo on after the power is on.

1)  Turn ON the input SVON (Servo on) to activate the Motor servo.
2)  The output SVST (Servo state) closes when the Motor servo activates.

3)  Activation of the input HOS (Home Return start) from OFF to ON starts the Home Return
operation.
The Motor starts in the direction set by the parameter HD (Home Return direction) that follows
the current direction setting of scale system.
(The parameters are set to DIO and HD1 in the above figure.)
The Motor rotates in accordance with the settings of parameter HA (Home Return acceleration),
HB (Home Return deceleration) and HV (Home Return velocity).
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4)

5)

6)

7)

8)

8. More Advanced Function

The output BUSY (In-operation) is closed during execution of Home Return. The home position
is in the state of undefined and the System forcibly opens the output HCMP (Home position
defined).

When the HLS input changes from OFF to ON, the Motor decelerates and stops. Then it
reverses to get out temporally the area of the home position limit.

The Motor reverses its motion again with the velocity set by the parameter HZ (Home Return
near-zero velocity) and rotates until the input HLS changes from OFF to ON again.

After detecting the input HLS, the Motor rotates to the nearest phase Z signal. The Motor rotates
further to the position set by the parameter HO (home position offset) and defines the home
position. At this time, the output HCMP closes.

When the Motor settles at the home position, the outputs IPOS (In-position) and HOME (Home
Return complete) close to complete the operation.

® |f the Home Return operation is interrupted, the System cannot define the home position. Entering of the
command for an absolute positioning at this state will cause the warning A5 (Origin undefined).

® You can program the command HS in a program channel. This will make you possible to start the Home
Return operation with the inputs RUN (Start program) and PRG (Internal program channel selection).

® The pattern of Home Return operation depends on its starting point as illustrated below.

Fig 8-27: Operation pattern of Home Return (In case of 0S4, DI0 andHD1)

[@ Starting position of Home Return
@ : Home Return complete position

Input OTM: *ON Input HLS ON area Input OTP *ON
(Over travel area in CCW (Near-zero arrea) (Over travel are in CW
direction) direction)
—— I —
HO
CCW direction* < CW direction*
AVelocity for CCW* \
v ’ =
Velocity for CW*
y \ s
The output OTMA does not ! Output OTPA opens

open during this motion.

N/

during this motion.

a

H_/
The output OTMA opens
during this motion.

S )

Phase Z m

*When the Motor reverses its motion by the parameter HD, the CW and CCW (CW«<——
CCW), and OTP and OTM (OTP<——0TM) respectively switch positions with each other .
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8.8.1.2. Home Return Mode: OS5
® The OS5 mode is to detect the rising edge of the input HLS (Home position limit).
® Repeatability of the home position depends on the sensitivity of the limit sensor in this mode.

Fig 8-28: Operation pattern of Home Return (In case of OS5, DIO and HD1)

(® :Home Return start position Input HLS ON area
e . Home Return complete (Near-zero area)
position
—

HO | ;
CCW direction ! CW direction*
A Velocity for CCW* ;

¥ Velocity for CW

8.8.1.3. Home Return Mode: OS1
® The OS1 mode is to detect the signal rising edge of input HLS (Home position limit).
® Repeatability of the home position depends on the sensitivity of the limit sensor in this mode.

Fig 8-29: Pattern of Home Return Operation (In case of OS1, DIO and HD1)

[@ : Home Return start position Input HLS ON
o : Home Return complete postion  (yNear-zero area)

CCW direction HO Direction CW*
A Velocity for CCW* \ / \Q

¥ Velocity for CW

8.8.1.4. Home Return Mode: OS3

@ The OS3 mode is to return to the position at the neared phase Z signal after detection of the signal rising
edge of the input HLS.

@ The home position is set at the position of phase Z signal, thus assuring repeatability of home position
regardless of the sensitivity of the limit sensor.

Fig 8-30: Pattern of Home Return operation (lon case of OS3, DIO and HD1)

[@ : Home Retun start position Input HLS ON
@ : Home Return complete position (Near-zero area)

—
CCW direction HO CW direction*
A Velocity for CCW* \ \Q

¥ Velocity for CW

LTl

Phase Z
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8.8.2. Home Return with Travel Limit
8.8.2.1. Home Return Mode: OS7

® The OS7 mode is to return to the position of the nearest phase Z after the Motor gets out the area of the
input OTM (Travel limit, minus) or the input OTP (Travel limit, plus).

® The home position is set at the position of phase Z signal thus assuring repeatability of home position
regardless of the sensitivity of the limit sensor.

Fig 8-31: Signal timing of Home Return operation (In case of OS7, DIO, HD1 and HO<0)

Input SVON O‘;’E 1)
> % Max. 170 ms (Max, 3.2 s)Note*
closed
Output SVST open 2) l .
ON \9}7
Input HOS 3)57]
nput OFF <
/ Detection of rising signal edge starts Home return.
ON
Input OTM OFF 5) | l
Output phase Z \
- H
ccw H)/_\H 6)
Motor motion A |_‘|o
v \ HZ - |
cw H 7) Completes Home
H - H Leturn
closed > ]Mx.0.5ms Max. 1 ms

Output BUSY open l 2)

Output IPOS closed

(FW < 0: CFIN) open N
Closed if the target position is secured. FW value
Output IPOS closed Opens if the target position is lost. g <
(FW > 0: FIN) open [1
Output HOmg ~ ©0sed
open
Output HCMP C'gszg

Note*: It takes 3.2 second for the first activation of
the servo after the power is on.

1)  Activate the input SVON (Servo on) to turn on the Motor servo.
2)  The output SVST (Servo state) closes by an activation of the Motor servo.

3)  Activate the input HOS to start the Home Return.
The Motor starts in the direction instructed by the parameter HD (Home Return direction)
following the current direction setting of scale system.
(The parameters are set to DIO and HD1 in the above figure.)
The Motor rotates in accordance with the settings of parameter HA (Home Return acceleration),
HB (Home Return deceleration) and HV (Home Return velocity).
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4)  The output BUSY (In-operation) is closed during Home Return operation. The home position is

in a state of undefined, thus the System forcibly opens the output HCMP (Home position
defined).

5)  The Motor decelerates and stops when the input OTM changes to OFF form ON (because of

minus logic set on the shipping set), then gets out the limit sensor area with velocity set by the
HZ (Home return near-zero velocity).

6)  The Motor rotates to the position at the first phase Z signal after passing the limit sensor area.
Then rotates further to the position set by the parameter HO (Home position offset) to define the
home position. At this time the output HCMP closes.

¢ Set the parameter value of HO to minus (HO < 0).

7)  When the Motor settles at the home position, the outputs IPOS (In-position) and HOME (Home
Return complete) close, thus completing the operation.

® |f the Home Return operation is interrupted, the System cannot define the home position. Entering of the
command for an absolute positioning at this state will cause the warning A5 (Origin undefined).

® You can program the command HS in a program channel. This will make you possible to start the Home
Return operation with the inputs RUN (Start program) and PRG (Internal program channel selection).

® The pattern of Home Return operation depends on its starting point as illustrated below.

Fig 8-32: pattern of Home Return Operation (In case of OS7, DI0O, HD1 and HO <0)

[@: Home Return start position
@ : Home Return complete position

Input OTM *ON Input OTP ON
(CCW direction, (CW diretion, over travel
over travel llimit area) area)
_i _
CCW direction HO A Velocity for CCW* CW direction
o ¥ Velocity fo CW* ~
\_V_J ;v_/
Output OTMA does not The OTPA opens during

open during this motion. this motion.

LN/

\_V_J
Output OTMA does npt
open dutring this motion.

f\.‘/\—‘ PY

Phase Z

H_J
The output OTMA does Not  *\when the Motor reverses its motion by the parameter HD, the CW and CCW
open during this motion. (CW<——CCW), and OTP and OTM (OTP——OTM) respectively switch
positions with each other .

® \When the parameter HD is set to HDO, Home Return operation is performed based on the input OTP.
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8.8.3. Teaching of Home Position

8.8.3.1. Home Return Mode: OS6
® This mode is to set the current position to the home position.

® This mode does not entail rotation of the Motor but requires the Motor servo is on the same as other Home
Return modes.

¢ Refer to “8.8.3.2. Teaching of Home Position in Servo-off Sate” if you require teaching in the
servo-off state.

® Teaching of the home position completes when the conditions for completion of positioning operation are
met at the teaching position.

Fig 8-33: Signal timing of Home Return operation (In case of OS6)

ON

Input SVON OFF 1) |
‘F Max. 170 ms (Max. 3.2 s)""**
closed
Output SVST open 2)
Min .1ms

ON Starts operation at the detection of signal rising.

Input HOS OFF 35} P 9 9

6) Paositioning complete

& | Max. 0.5 ms. K« Max. 1 ms.

closed (S ‘

Output BUSY open | ) |

Output IPOS closed

(FW< 0: CFIN)  open .
Closed when the target position FW value
Output IPOS closed is secured. Opens when the target
(FW > 0: FIN) open position is lost. m
closed |

Output HOME
open

closed

OuputHCMP =0~ | 5]

Notex: Requires 3.2 seconds for the firat servo on
after the power is turned on.

1)  Activate the Motor servo by the input SVON (Servo on).
2)  The SVST (Servo state) closes when the Motor servo is turned on.

3)  Turning the input HOS (Start Home Return) ON starts internal processing to set the current
position command to the home position.

4)  During the internal processing, the output BUSY is closed. The home position is in the
undefined state and the output HCMP is forcibly opened.

5)  The output HCMP is closed when the home position is defined.

6)  When the motor settles at the home position, the outputs IPOS (In-position) and HOME (Home
Return complete) are closed, thus completing the operation.

® |f the Home Return operation is interrupted, the System cannot define the home position. Entering the
command for an absolute positioning at this state will cause the warning A5 (Origin undefined).

® You can program the command HS in a program channel. This will make you possible to start the Home
Return operation with the inputs RUN (Start program) and PRG (Internal program channel selection).
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8.8.3.2. Teaching of Home Position in Servo-off Sate

® Setting of the command AZ (Absolute zero position set) to a program enables you to perform the teaching
of the home position in the servo-off state.

® The following example shows how to edit the program on the program channel 0.

Fig 8-34: Example of the program for Home position teaching in the servo-off state

-
:CHO ) -
072AZ o Absolute zero position set
12

\_ J

® Use the command SP (Start program) for the execution of above program.
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8.8.4. Position Adjustment of Home Limit Sensor

® There are many phase Zs (marker for position detection) inside the Motor.

® In the Home Return operation modes of OS3, 4, and 7, the System senses a change in detecting state of the
home limit sensor (travel limit in case for the parameter OS’) and recognizes that the Motor is nearing to
the home position, and then finally sets the position of phase Z signal as the home position. Thus, the
repeatability of detecting home position is well maintained regardless of the sensitivity of the home
position limit.

A Caution : Be sure to adjust the position of limit sensor when the parameter OS is set

to OS3, 4 or '7. Otherwise, the repeatability of detecting home position will
not be maintained.

o Design the position of limit sensor so that it can be adjusted
in + 4.5 angle degrees.

® The following describe the procedure to adjust the home position limit.

1)

2)
3)

4)
5)

6)

Temporally set the home limit sensor. At this time set the position on the slightly front side of
the position to be the home position.

Check the wiring of home limit sensor.

Check if the Driver Unit recognizes the input HLS.
Input the key to abort repetitive readout.

FlHL s e (e

' FHLS 1

Turn the Motor servo on.

Check the position of the home limit sensor. Execute the command HS/LS (Home position
sensor adjust). The Motor starts the Home Return operation.

Input the key to stop the Home Return operation.

HIs[[ /L] s]law (s e
» ’ _

The Motor recognizes the home limit sensor and stops at the first phase Z signal from the
changed point of detecting state of the sensor.

The display reports how much the home position sensor is off from the phase Z signal.
TO ABORT, PUSH [BS]

TR23000
»OK

The position of the home limit sensor is acceptable if the readout of the monitor TR (RDC data)
is between 16 384 and 49 152.

The position of the home limit sensor is not acceptable if the readout of the monitor TR
indicates between 0 and 16 383. In such a case, shift the home limit sensor in the CW direction.

The position of the home limit sensor is not acceptable if the readout of the monitor TR is
between 49 153 and 65 535. In such a case, shift the home limit sensor in the CCW direction.

® Repeat the procedure 5) and 6) until you have a satisfactory result.
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8.8.5. Teaching of Home Position Offset

® In the Home Return operation, you may set the home position to the point at where the Motor rotated a
given amount of rotation from the changed position of the detecting state of home limit sensor (from the
phase Z signal in some Home Return mode). The parameter HO (Home offset) sets this given amount of
rotation (offset).

¢ Home position offset function is available for the Home Return modes (Parameter OS) besides
the parameter OS6.

¢ Teaching of home position offset is only effective right after an execution of the command
HS/LS.
® This section describes a way to set the parameter HO by teaching.
1)  Execute the command HS/LS and finalize the position of home limit sensor.
O Refer to “8.8.4. Position Adjustment of Home Limit Sensor.”
2)  Turn off the main power supply to the Driver Unit.
3)  Input the command MO (Motor off)

MO e

Thus the Motor servo will not activate even the input SVON is activated.

4)  Move the motor to a position to be the home position.

5)  Teach the direction and amount of rotation to the current position as the offset.
(The parameter HO requires an entry of the password.)
input a5 Parametr codd ST
NS K|
ON (& »

H O /s [T A

The teaching has set the parameter HO.
Input the key for the prompt “colon (:)”

: /NSK ON
NSK ON
:HO/ST
HO123456;

6)  Turnon the main power to the Driver Unit.

7)  Input the command SV (Servo on) to activate the Motor servo.

ENAAICY

8)  Start the Home Return operation.

LIENEY

Confirm that the Home Return is completed and the Motor stops at the set position.
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8.9. RS-232C Communication

® Commanding to the Driver Unit via RS-232C communication, you can set parameters and conduct trial
operation and tuning.

ACaution : The Driver Unit Model EDD has an EEPROM for the data backup. The
EEPROM has the limitation on the number of times for writing/deleting
data. (Approximately 100 000 times) Therefore, we recommend setting
the command WML to prohibit overwriting to the EEPROM for the
application where the master controller frequently changes internal
parameters. However, execution of the command WD is necessary before
turn off the power if revised parameter settings must be stored. (Do not
turn the power off during execution of the command WD, because it takes
approximately thirty seconds.)

A Caution : When USB communication and RS-232C communication are attempted
simultaneously, USB communication is processed first and RS-232C
communication is processed later.

8.9.1. Specifications of Communication
® The connector CN1 of the Driver Unit is the input and output port of RS-232C communication.

® \When a response contains multiple lines, such as readout of data, the communication waits for an input of
the key (20n).
Set the parameter MM (Multi-line mode) to MMO if an input of the key (204) is not necessary, such
as communicating with a higher level device.
0 Thils_StIa_tting will make an input of the key (201) unnecessary even a response consists of
multi-line.

Table 8-39: Specification of RS-232C communication

ltem Specification

Transmission Asynchronous, full duplex
Communication speed 9 600 b.p.s.
Word length 8-hit
Stop bit 2-hit
Parity check None
Character code ASCII code

o o X— parameter: Not available
Communication procedure o Control signal (RTS/CTS):: Available

8.9.2. Communication Procedure

@ The communication cables need to be provided by the customer. For the wiring of communication cables,
see “Appendix 7: Wiring of RS-232C Communication Cable.”

For pin assignment, see “2.9.1. CN1:RS-232C Serial Communication Connector” and the instruction
manual of your personal computer.

¢ The pin assignment of RS-232C connector forDriver Unit Model EDD is different from that of
DOS/V machine.

¢ For the connecting cables, our communication cables “M-C003RS03” (sold separately) can be
used.

¢ With a personal computer that has no COM ports, USB ports can be used. In this case, the
communication should be performed by using a commercially available “RS-232C <——USB
conversion adaptor.” The adapter whose operability has been confirmed is USB serial cable
“SRCO06US series” manufactured by BUFFALO INC.
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8.9.2.1. Power on

® If a terminal (such as NSK Handy Terminal FHT31) is connected to the CN1 connector and the Driver
Unit power is turned on, the message shown below appears on the terminal screen. The contents (the
number of characters) of this message may differ with the setting condition of the Driver Unit and System

Versions.

® \When the initialization of the Driver Unit completes, a prompt (colon [:]) appears and the System waits for
an entry of command.

NSK MEGATORQUE

XSY***%* * XOP* The part indicated by * depends on the
DD1DAO_0000.0 system.

A Caution : Be sure to turn off the power for the Driver Unit when connecting and
disconnecting the communication cable. (Otherwise it may result in failure

of the Driver Unit.
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8.9.2.2. Command Entry

® Input a command in the order of Command name] + |Datal + [Carriage return (ODw)|

O There are some commands that do not have data.

® For an example, send the following code to the Driver Unit to set the parameter VG (Velocity loop
proportional gain) to VGO.5.

v code (56y)
G code (47y)
0 code (30y)
. code (2Ey)
5 code (35y)
Carriage return code (ODy)

% Press the key when the Handy Terminal FHT21
is used.

® The Driver Unit echoes back for every input of a character. (The Driver Unit echoes back the same
character it has received from the communicating terminal.)

O However, the Driver Unit converts an input of the carriage return (0Dn) to
[Carriage return (0Dw))| + [Linefeed (0Ax) and returns it to the terminal.

® \When the last carriage return code is input, the Driver Unit collectively decodes the character string it has
received (VGO.5 in the example above) and executes it. Therefore, a command won’t be executed unless it
ends with the carriage return code.

¢ When the Driver Unit is ready for an input of the next command, it returns the prompt [colon
(:)] right after the linefeed code (0AR).

:VGO0.5 Entered command.

—— Waiting for the next command.

Input (to Driver Unit)

VHGHOH . H 5 HODH

Echo backe (from Driver Unit)

VvVHeHOH . H 5 HoonwHoanH : ——
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8.9.2.3. Cancelling Command

® An input of a backspace code [Backspace (08+) cancels a character of the command that has been entered
halfway.

® For an example, when the backspace code (08H) is input following a character string of “VG0.5,” the
cursor moves one space back to the position where 5 was input and thereby deletes it.

:VGO.5_ :VGO. _
- input —
(08H)
Input (to Driver Unit)
VHGHOH . HS5 08H
Echo back (form Driver Unit)
VHGHOH . H 5 HO8HH20HH 08H

8.9.24. Input of the Password

@ Some special commands require password entry for preventing erroneous entries.

® Input the password as /[NSK ON + [Carriage return (ODw)|.
¢ The Driver Unit returns“NSK ON”for the acknowledgment.

® A command that requires the password can be executed immediately after an entry of the password.

:/NSK ON ——— Entered password
NSK ON Acknowledgement

— Waits for the next command.

Input (to Driver Unit)
— / H NH SH KH20HH O H N HODH

Acknowledgement (from Driver Unit)

| H NHSH K H20nH O H N HODHH O0AH— (1)

1) —2onH NH s H k H2oiH o H N HobHH 0AH——(2)

)
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8.9.2.5. Readout of Parameter Settings and Internal State

® Input as [?}+Command namé + [Carriage return (ODw) to read out a set value of parameter.

® The example below is to read out the set value of the command VG. However, the System has another
command VGL that includes same two characters V and G. In such a case, the settings of the two

commands will be read out.

- )

1 ?VG <— Entered command

VG0.5 <— Readout of velocity gain
VGLO.50 <— Readout of velocity gain, lower

— ) < Waits for the next command.

Input (to Driver Unit)

— ? HV H G HODH
Readout (from Driver Unit)

—— ? HV H G HODHH O0AH ——— (1)
1 —20eH VHGHOH . H 5 HODHHOAH | )
@ —20nH VHGHLHOH - H5 H 0 [ ODHH:0AH (3)

®3)

ACaution : When the parameter MM is set to MM1, the prompt semicolon (:) is added
to the end of line. Input of [204] is required every time the

prompt (;) appears.

® For readout of internal stat, input as(Command name| + [Carriage return (ODw) .

® For an example, let’s read out the current position (in units of pulse).

:TP5 <— Entered
TP100 <— Readout of current position data

<— Waits for the next command.

Input (to Driver Unit)

— T H P HoDH

Readout (from Driver Unit)

—— 17T H P HoDHHOAH——— (1)

1) —2onHPH1HoHoHomHHoaHl— (2

(2) —
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8.9.2.6. Reading out Parameter Settings by a Group

® Many parameters are set in the Driver Unit and the command TS (Tell setting) reads out the parameter

settings in function group. (Refer to “9. Details of Command and Parameter” for details of the command
TS.)

® |If the Driver Unit returns many information and message lines for one command, like for the command
TS, the readout repeats as follow.

ISpace (201)| + [Command name| + [Datal + [Carriage return (ODw)| + [Linefeed (0AR)]

® The following show an example to read out the settings of servo parameters using the command TS.

(. TS2 "\ <«— Entered commnd
. FOO <— Low pass filter OFF velcocity
<— Primary low pass filter frequency

FEO (Omission of a mddle point)
FF1.0000 <— Feed forward
<€— Position command filter

ZF1
C_ y, ACaution: Input of [20H] is required for every
readout when the parameter MM is
set to MM1.
Input to the Driver Unit Waiting for the next command.

— T S H 2 H0Dy

Retured message from the Driver Unit

—— T HS H 2 H0D4-0A;——(1)

(1) — 204+ F H O 4 O HODyHO0AH——(2)

2) — 204 H FLPHO —ODH—OAH—(3)

(Omission of a middle point)

@—2HFHFL1H . HoHoH okl o HooiHoal—

(4) — 204 Z H F 4 1 HODy-0A ——5)

®)
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8.9.2.7. Error Message

® Following error message will be returned for an input of erroneous command.

® |n such a case, an error message will be sent in sequence as shown below.

ISpace (20u)| + [Error message] + [?| + [Carriage return (0ODw)| + [Linefeed (0AR)

Table 8-40: List of error message

Message Explanation Example
Command? Inputted an erroneous command name. :[E;:?
L ‘TP/AB
?
UNKNOWN OPTION? Unknown option is instructed. UNKNOWN OPTION?
This command is exclusive for readout. ‘TE/A)
?
READ ONLY? Inputted a command to a monitor to set a numerical value. READ ONLY?
Readout is not available. :AD/AJ
READ INHIBIT? Inputted to read out settings to an execution command, READ INHIBIT?
such as positioning command.
. . VG256
?
RANGE OVER? Inputted data is out of setting range. RANGE OVER?
Required conditions are not met for an execution of the :MO
COND. MISMATCH? inputted command. (such as the command for servo-ON) :AD9000
The required condition depends on a command. COND. MISMATCH?
A data is not inputted with a command or a parameter that | :PG
2
NOT OMISSIBLE® requires a data. NOT OMISSIBLE?
The password is not inputted for a command that requires :L00.001
2
PASSWORD REQUIRED? it. PASSWARD REQUIRED?
CHO
DISABLE COMMAND? (I:r;]p;l;tn Zlcommand that cannot be programmed to a program 07MS
' DISABLE COMMAND?
The memory capacity is full because all program channels CH255
MEMORY FULL? have more than 1,024 command lines 0?ADO
' ' MEMORY FULL?

) If “ABCDE” is entered, the Driver Unit returns an

:ABCDE
ABCDE? error message since the character string is not a
_ command.
J
Input (to Driver Unit)
— AH BHCHDH E [HODH

Return message (from Driver Unit)

AHBHC CH DH E HODHHOAH 1)
(1) |20HH AH BH CH DH EH ? HODHHOAHF——(2)
2 —
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9. Details of Command and Parameter
9.1. Difference of RS-232C Communication and USB Communication

As the method to input commands and parameters, there are RS-232C communication
and USB communication.

® When using USB communication, be sure to use “EDD Megaterm.”

9.1.1. Different Commands between RS-232C Communication and USB Communication

® \When editing the program operation by USB communication, be sure to use the channel editing screen of
EDD Megaterm.
In the terminal screen of EDD Megaterm, you cannot edit the lines in the middle.
The teaching function of the position data coordinates can not be used on the terminal screen of EDD
Megaterm.

® \When changing the contents of a demonstration operation by USB communication, substitute this function
by channel editing function.

Table 9-1: Commands that have limited functions in USB communication

Command Meaning RS-232C EDD Megaterm
Edition of line in the middle: Yes Edition of line in the middle: No
CH Channel editing Edition of line at the end: Yes Edition of line at the end :Yes
Teaching the position data: Yes Teaching the position data: No
. . Test operation: Yes Test operation: Yes
SP/AJ Demonstration operation Change of test operation: Yes Change of test operation: No
TA/HI Alarm history display For the recent 32 times For the recent 10 times

9.1.2. Simultaneous Operation of RS-232C Communication and USB Communication

@ RS-232C communication and USB communication can be operated simultaneously. Note that USB
communication will be processed first when both are input at the same time.

@ However, note that, when command AT:Auto Tuning and Command OP: Output Port Forced output are
conducted by USB communication, execute this in the state where no RS-232C communication is running.

9.1.3. Command Parameters Invalid in USB Communication

® Following parameters can be set up in USB communication, but since these are for RS-232C
communicaiton, they are invalid in USB communication.

Table 9-2: Parameters invalid in USB Communication

Command Meaning Impact to RS-232C Impact to USB communication
MM Switching of display mode Yes No
BM Switching of backspace key function | Yes No
MR Monitor refreshing rate Yes No
oD Display of version at power on Yes No
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9.1.4. Inhibited Operations in USB Communication

® In EDD Megaterm, the commands shown below cannot be used under specific conditions.

Table 9-3: Commands that cannot be used under specific conditions

Command Meanin MM is being executed in Any command is being
9 EDD Megaterm executed in RS-232C
CH Channel editing No Yes
PI Control input editing No Yes
PO Control output editing No Yes
AT Auto Tuning No No
oP Output Port Forced output No No
ST System initialization * No
(only servo parameters)
System initialization
SI/SY *
/ (all parameters except for AO) No
SI/AL System initialization x No
(all parameters)
JG/PL Jogging operation (plus direction) No No
JG/MI Jogging operation (minus direction) No No
HS/LS que limit sensor mounting position No No
adjustment

When a command is executed in the condition of “No”, an error message will be displayed.
Do not execute the * command during /WW. When you execute the * command during /WW is being
executed, reconnect the EDD Megaterm.

@® Do not execute following operations in EDD Megaterm.

¢ Transferring to other screen when any command of Table 9-4 is being executed in the
Terminal screen.

¢ Pressing the shutdown button when any command in Table 9-4 is being executed in the
Terminal editing screen, or disconnecting the USB communication cable.

® The behavior of Driver Unit when conducting the above operations will be as follows.

Table 9-4: Behavior of Driver Unit when inhibited operations are conducted

. . Disconnecting USB
. Transferring to other screen while _— .
Command Meaning . . communication cable while
command is being executed command is being executed
/RP Repeated display Command cancel Command cancel
/AJ Adjusting Command cancel Command cancel
/WW Multi-monitor Command cancel Command cancel
.. Communication unavailable
CH . . . :
Channel editing Command cancel (Rebooting of Driver Unit required)
. . Communication unavailable
PI Control input editing Command cancel (Rebooting of Driver Unit required)
PO Control output editing Command cancel (Ret?ooo??gug;clajtrlic\)/re]zrugi\gflrlsgllﬁre d)
. Communication unavailable
AT . . . :
Auto tuning Command cancel (Rebooting of Driver Unit required)
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9.2. Handling Instruction of Command and Parameter

9.2.1. Character String of Command
® There shall be no discrimination between lowercase and uppercase characters in command character
strings. For example, input of “VGL ” or “vgl ” will be processed as the same.
¢ The all echo back of input characters will be upper case characters.
® The command will be properly processed regardless of whether placing a space between the command
code and the data.
¢ Non-printable characters will also be neglected.
® An error occurs if you don’t attach the data to a command that requires it.
Be sure to input the data even it is O (zero).
9.2.2. Grammar of Command
Table 9-5: Grammar for Command
Category Function Execution Grammar Example
Command the Driver Unit o1
-(85 for execution of operation Execution of Qgs[iﬂ]olgicnremental
E or processing [Command code| + [Datd| + P g
command
Q Some commands do not
o - ID9000
entail data entry.
Velocity 0.5 [s7]
Data setting [Command code] + |Datg +
MVO0.5
o}
@ Sets the operating Read out velocity.
= conditions of internal dRaetzdout of + [Parameter code}+CR]
ch’E function of Driver Unit. : MV
" " Continual readout of velocity.
Continuous of MV/RP
readout of data or
[+ Parameter codd + /RE +[CR | S1py/ee
Monitor of position scale data
Data + in units of angle
N or TD
_ monitoring | ] + Monitor codd +[CR or
% Monitors internal ?TD
§ conditions of Driver Unit. _ Monitor of position scale data
, Monitor code +[/RE| +[CR] in units of angle
Continuous or TD/RP
data monitoring + ++ or
?TD/RP

*CR| is an abbreviation of [Carriage return (ODH),
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9.2.3. Error Message

® |f a command cannot be processed, the Driver Unit outputs an error message shown in Table 9-6 below in
accordance with the situation.

® |n such a case, the Driver Unit returns the message in a sequence of

[Space (20H)| + [Error message] + 7 + [Carriage return (ODH)| +[Linefeed (OAH),.

Table 9-6: List of error message

Response Description Example
o :DF
Command code? Error in inputted command code. DF?
UNKNOWN OPTION? Unknown option is instructed. :TP/AB UNKNOWN OPTION?
READ ONLY? This (_:ommand is exclusive for readlng_out_. :TE/AJ
(Entailed a data to a command for monitoring.) READ ONLY?
Readout is not available. :AD/AJ

READ INHIBIT?

An operation command, such as positioning command, was
inputted for monitoring.

READ INHIBIT?

. e VG256
>
RANGE OVER? Inputted data is out of the specified range. RANGE OVER?
Inputted command does not meet the condition for execution. | :MO
COND. MISMATCH? (Such as servo on) Required conditions depend on a :AD9000 COND.
command. MISMATCH?
Data is not specified for a command or parameter that :PG
NOT OMISSIBLE? -
requires data entry. NOT OMISSIBLE?
PASSWORD REQUIRED? | The password is not inputted for a command that requires it FLOD. 001
: P P g | PASSWARD REQUIRED?
A d not suited f ing is attempted to set | C-*
DISABLE COMMAND? comman noh sui eI or programming is attempted to se 07MS
on a program channel. DISABLE CO »
Accumulated d lines in all CHZ55
MEMORY FULL? ccumulated program command lines in all program 07AD0

channels have exceeded 1.24 lines.

MEMORY FULL?

9.2.4. Multi-statement on a Line

@® This is a way to input multiple commands and parameters on a command line following the prompt.

¢ This method is not available for programming.

@ Execution of commands will be processed from left to right sequentially.

¢ Execution of the multi-statements function will be interrupted when an error occurs.

-5

:PG0.1,VG2,AD9000
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9.2.5. Wildcard Search
® \When a letter of alphabet is specified following the “?”, all corresponding commands and parameters will
be displayed.
¢ When only the “?” is inputted, all commands and parameters will be displayed.

¢ The prompt “;” (semicolon) is on the end of each line when reading out multiple commands or
parameters. In such a case, press the key to scroll to the next menu or terminate the

readout by the key

(:2p )

PG0.12;

-> PGL0.05;
PCO;
PS1;
PKO;
PWUO;
PWVO;
PWWO ;
PF50.00

\ J

® |n the display in the terminal screen of EDD Megaterm, all corresponding parameters and commands are
displayed in a screen.

9.2.6. Repeating Readout

® When an option code “/RP” is added to a readout command such as the command TP, the System repeats
to display the readout.

O A press of the key terminates repetitive readout.

: ?SG/RP

' SG 6

@ Adjust the parameter MR (Monitor refresh rate) when the settings of parameters are hard to read because
of their frequent changes. The readout stays on the display for a time set by the parameter MR for easy
confirmation of readout.
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9.2.7. Multi-monitor
® For Multi-monitor, use either RS-232C communication or USB communication for the communication.

® The following example describes how to monitor simultaneously the monitor TP (Monitor current position
in units of pulse) and the monitor TV (Monitor current velocity). The function to monitor multiple
conditions simultaneously is called “Multi-monitor.”

1) Input the monitor TP to the multi-monitor.
Input as [Monitor code| + /WW|.

TP wlw e

1310720

-

2) And subsequently input the monitor TV.

TV w e

1310720

-»

Thus, two conditions can be monitored simultaneously. You may input the command in this
state.

:TV/WW
TP 1310720
TV 0.002

-»

® |nput the command WW(C for cancellation of Multi-monitor.

wiw  c e ->

TP 1310720
TV 0.002
:WWC

9.2.8. Initialization of Specified Parameter

® Sctting of a parameter can be reset to the shipping set when the option “/RS” is added to a parameter code.

¢ Input the command SL/AL (Set initial parameter) to initialize all parameters.
The command S| does not initialize settings of programs and control Inputs/Output. Use the
following commands according to need.

o For initialization of program: Command CC/AL
o For initialization of control Input/Output: Command PI/CL or PO/CL
o |nitialization of alarm History: Command TA/CL
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9.2.9. Adjusting

® When setting the option code “/AR” to a parameter code, you may increase or decrease a value of

parameter by the keys /E|

0 The keys |:| and E| change an increment or decrement of an input of the keys.

:VG/AJ

STEP 0.10
-> VG 6.00

¢ Input of |E| key will reset to the shipping set.

Table 9-7: Keys to be used for adjustment

Key Description

+ A press of the key increases a value as indicated.

- A press of the key decreases a value as indicated.
A press of the key changes an increment or decrement the
step to 1/10 of current setting.
A press of the key changes an increment or decrement of the
step to 10 times of current setting.

R A press of the key resets the value to the shipping set.
A press of the_ key reset the value before adjustment and

terminates adjust mode.

A press of the key sets the value as adjusted and terminates
adjusting mode.

ENT

9.2.10. Output to Analog Monitor
® The readout will be outputted to the primary analog monitor when the option code “/MN” is attached to
the parameter. In such a case, the default monitor offset or default range is specified.
¢ Parameter MNY (Primary analog monitor offset) changes the offset.

¢ Parameter MNR (Primary analog monitor range) changes the monitor range.

:LO/MN

' MNR4000.000;

® The readout will be outputted to the secondary analog monitor when the option code “/MX” is attached to
the parameter. In such a case, the default monitor offset of default range is specified.

¢ Parameter MXY (Secondary monitor offset) changes the offset.

¢ Parameter MXR (Secondary analog monitor range) changes the monitor range.
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9. Details of Command and Parameter

9.3. Glossary of Command and Parameter

® The password must be entered before input of a command that is marked with ““ % ”.

¢ No entry of the password is necessary for setting to a program.
® Depending on its option code, a command marked with “(%)” requires entering the password.
® A command marked with “(% %)” is for factory use only. The user is not allowed to input the command.

® A command that is marked with “E” indicates that you can also input the command to an internal
program.

® A command that is marked with “” is exclusive for internal program use.
® “Shipping set” denotes a value that is set in the factory before shipment.

® Conditions to be met denotes that required conditions for execution of the command.

¢ If the all conditions are not met, error of “COND. MISMATCH?” occurs.
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9. Details of Command and Parameter

* Pl AC : Analog Command Mode

® This defines the valid/invalid of analog command input and also the polarity.
ACO : Analog command input invalid. (DC command is valid.)
AC1 : Analog command input valid. (VVoltage + : CW direction)
AC-1 : Analog command input valid. (Voltage + : CCW direction)

Type Command
Format 1 AC data
Data range -1,0,1

at shipment 0

® Note that when the coordinate is inverted (DI1) by the parameter DI command, the polarity is further
inverted.

P AD : Absolute Positioning, Degree

@ Executes a positioning to the target position.

¢ Refer to “6.3.1. Positioning Command” for details.

Category Command

Format 1 AD data :Shorter way positioning

Format 2 AD data /PL :Positioning in the plus direction

Format 3 AD data /MI :Positioning in the minus direction

Data range 0 to 35 999[0.01°] :Position scale

Conditions to be | e The Motor servo is on.

met o Not in the middle of operation caused by an internal command (positioning command, jogging

and Home Return).
e The Motor is not stopping because of alarm or warning
e The input STP (Stop) is not activated.
@ |n case of the shorter way positioning, the Motor operates in one of the following manners.
¢ Rotates to the target position in the direction of shorter way.
¢ When the current position and the target position is the same, the move distance is zero.
O In case that the off-limits area is specified by the parameter OTP (Software travel limit), the
Motor rotates to the opposite direction of the off-limits area regardless of the distance.

@ The monitor TD (Monitor current position in units of 0.01°) enables to read out the position data in units
of angle degree.

@ By using the "/ ST" option when editing a program in RS-232C communication, you can teach the current
position as the target position for positioning.The "/ ST" option can not be used when editing a program
via USB communication.

* AE : Program Auto Execution

® This parameter automatically executes a program when the power is turned on.

¢ Refer to “8.7.2. Automatic Program Execution at Power on” for more details.

Category Parameter

Format AE data

Data range 1 -1 : Disabled automatic execution of program

Data range 2 0 to 255 [Channel] : Automatically gxecutes a program of specified program channel
when the power is turned on.

Shipping set -1
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9. Details of Command and Parameter

* Pl AF  : Analog Command Offset

® This sets up the offset against analog command input voltage.
¢ Refer to 76.3.6.4 Analog Command Input Offset.”

Category Command
Format 1 AF/ST . Automatic adjustment
Format 2 AF data : Manual adjustment
Data range -3276 to 3276
Shipping set 0

E AFP : Analog Command Filter, Primary

® This sets up the low-pass filter against analog input command.

Category Command
Format 1 AFP data
Data range 1 0 Primary analog command filter is OFF.
Data range 2 10 to 1000 [HZz]
Shipping set 200
P AFS : Analog Command Filter, Secondary

® This sets up the low-pass filter against analog input command.

Category Command
Format 1 AFS data
Data range 1 0 Secondary analog command filter is OFF.
Data range 2 10 to 1000 [HZz]
Shipping set 0
*B AG : Analog Command Gain

@ This sets up the analog command gain in velocity and torque control modes.

Category Command

Format 1 AG data

Data range 0.0001 to 2.0000
Shipping set 1

® This is the ratio against velocity command or torque command.

¢ For example, in the case of AF0.5,
the actual velocity command will be velocity command input x 0.5.

— 9-10 —



9. Details of Command and Parameter

Al : A/D Conversion Value

® This reads out the analog voltage value being applied to AIN+.
¢ The voltage value being applied to AIN+ will be displayed whatever the setting of AC is.

Category Command
Format AI/RP

® \When executing an Al command with /RP attached, readout will be repeatedly executed, while when /RP
is not attached, the readout will be done only once. To terminate the repetition, press key.

® The display will be in decimal notation of the range -32767 to 32767.

AM : Alarm

® This is to monitor current alarm or warning.

Category Monitor
Format AM
® This function monitors currently reported abnormality in the System.

¢ Once an abnormal state is detected in the System, the Driver Unit gets in alarm or warning
state and holds this situation until it is cleared. The command TA (Tell alarm) monitors the
detected alarm and warning.

¢ The monitor AM is to monitor only currently occurring abnormality, not the abnormality held
by the Driver Unit.

® The following show a monitoring example and corresponding alarm and warning.

¢ Input AM or AM/RP.

O Press the key to abort repetitive monitoring.

Figure 9-1: Example of Monitor AM

TA/RP
FEDCBA9876543210
0000000000000000 0: Normal
0000000000000000 State of alarm 1: Alarm
Table 9-8: Readout of Monitor AM
Guide F E|b|lc|B|A] o9 8 7 6 5 4 3 2 1 0
] ] ] ] 2] | 1) Q Q g > o] o o ) l4v]
w w N N [o0) (6, (8, (8, o W w ol (Ve) w N [
TIF|T|F
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©
o
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9. Details of Command and Parameter

* Pl AO : Absolute Position Scale Offset

® Sets the offset value from the Motor home potion to the user home position.

¢ Refer to “6.2.3. Setting Home Position” for details.

Category Parameter

Format AO data

Data range 0 to 2 621 439 [pulse]
Shipping set 0

® The offset value is counted from the Motor Home position in the CW direction seen from the Motor
output axis, regardless of the setting of parameter DI (Direction inversion).
® The parameter AO is automatically set if the scale home position is defined in the following manners. .
¢ Execution of the command AZ (Absolute zero position set)

¢ Completion of Home Return

B AQ : Absolute Positioning, User Scale

@ Executes a optioning to the target position.
The target position is specified in the units of parameter QR (Dividing number, user scale).

¢ Refer to “6.3.1. Positioning Command” and “8.6.4. User Scale Positioning” for details.

Category Command

Formatl AQ data : Positioning in shorter direction
Format 2 AQ data /PL : Position in the plus direction
Format 3 AQ data /MI . Positioning in the minus direction
Data range Oto(QR-1) : Position data

[360°/QR]
¢ The Motor servo is on.
o Not in the middle of operation caused by an internal command (positioning command, jogging
and Home Return).
e The Motor is not stopping because of alarm or warning
e The input STP (Stop) is not activated.

Conditions to be
met

@ |n the shorter way positioning, the Motor moves in the following direction.
¢ In the shorter direction to the target position.

¢ When an off-limits area is specified by the parameters OTP and OTM (Software over travel
limit), the Motor rotes in the direction not to gets in the area, regardless of moving distance.

® The monitor TQ (Tell position, QR unit) reads out the position in units of user position scale.
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9. Details of Command and Parameter

AR : Absolute Positioning, Resolver

® Executes a positioning to the target position.

¢ Refer to “6.3.1. Positioning Command” for details.

Category Command

Format 1 AR data : Positioning in the shorter direction.
Format 2 AR data /PL : Positioning in the plus direction
Format 3 AR data /MI : Positioning in the minus direction.
Data range 0 to 2 621 439 [pulse] : Positioning in units of pulse.

e The Motor servo is on.

Not in the middle of operation caused by an internal command (positioning command, jogging
and Home Return).

The Motor is not stopping because of alarm or warning

The input STP (Stop) is not activated.

Conditions to be
met

® The Motor moves in the shorter way positioning.
¢ The Motor moves in the shorter direction to the target position.
¢ The moving direction is zero when the current position and the target position is the same.
¢ When an off-limits area is specified by the parameters OTP and OTM (Software over travel
limit), the Motor rotes in the direction not to gets in the area, regardless of moving distance.

® The monitor TP (Tell position, unit pulse) reads out the position data in units of pulse.

@ By using the "/ ST" option when editing a program in RS-232C communication, you can teach the current
position as the target position for positioning.The "/ ST" option can not be used when editing a program
via USB communication.

AT : Auto Tuning

@ Automatic estimation of load inertia enables to set the servo parameters.

¢ Refer to “5.2. Tuning Level 1: Automatic Tuning” for details.

Category Command

Format AT

Conditions to be | e The Motor is not stopping because of alarm or warning
met e The input STP (Stop) is not activated.

@ \When the Motor servo is off, it will be automatically on during the automatic tuning.

@ The parameters that are set by the automatic tuning are LO, SG (PG and VG) FP and FS.

¢ The automatic setting of the parameter SG sets the parameters PG and VG indirectly.
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9. Details of Command and Parameter

* Pl AZ : Absolute Zero Position Set

® Sets the home position of position scale.

¢ Refer to “6.2.3. Setting Home Position” and “8.8.3.2. Teaching of Home Position in Servo-off
State” for details.

Category Command
Format AZ
o One of following alarms is not occurring.
Conditions to be | e AO>Position Sensor Error
met o Al>Absolute Position Error
o A4>Qver Speed

® Sets the current commanded position to the scale home position. The commanded position means that:
¢ When the servo is on: Commanded position = Current position + position error
¢ When the servo is off: Commanded position = Current position

® Execution of the command AZ sets automatically the value of the parameter AO (Absolute position scale
offset).

BDT : (Application use only)

® This is reserved for EDD Megaterm (application software) only. Do not change the setting. . .

*E BL : Observer Limit

® Limits external disturbance control output (Output of observer) to specified ratio.

¢ Refer to ““ 8.5.1. Servo Block Diagram” for details.

Category Parameter
Format BL data
Data range 0.00 to 100.00%
Shipping set 100.00
t@ BM : Backspace Mode (Function setting to the key)

@ Sets function of the backspace key ( key).

Category Parameter

Format BM data

Data range 0 : Deletes one line of inputted character strings.
1 : Deletes an inputted character.

Shipping set 1
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BW : Busy Width

® Specifies the minimum signal holding time of the BUSY output (In-operation).
¢ Refer to “7.2.5. In-operation: BUSY” for details.

Category Parameter

Format BW data

Data range 0.0 to 10 000.0 [ms]
Shipping set 0.0

CC : Clear Channel:

® Deletes the contents of the program of a channel specified by the command.

¢ Refer to “6.3.2.3. Programming” for details.

Category Command

Format 1 CC data

Format 2 cc /aL : Deletes the programs of_all che_mnels and resets the demonstration
program. (The password is required.)

Data range 1 0 to 255 {Channel} : Deletes the contents of the program in the specified channel.

Data range 2 256 . Resets the demonstration program (SP?AJ) to the shipping set.

Conditions to be

met o No programmed operation is performed.

CD : Delete Channel

® Deletes the channel specified by the command.

¢ Refer to “6.3.2.3. Programming” for details.

® The numbering of following channels goes up by one.

Category Command

Format CD data

Data range 0 to 255 [Channel]

Conditions No programmed operation is performed.

@ The figure below is the example for the command CD2.

Figure 9-2: Example of the command CD

Deleted

|cao||cn1|ic

CH3| - |CH253||CH254

e

.- |CH252| |CH253| |CH254|

|CH255|

v

CH255

N\

|CHO||CH1||CH2

Newly added channel
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CH : Edit Channel

® Specifies a program channel to be edited.

¢ Refer to “6.3.2.3. Programming” for details.

Category Command
Format CH data
Data range 0 to 255 [Channel]
Condition No programmed operation is being executed.
A Caution :Turn off the Motor servo when programming.
Cl  :Insert Channel

® Inserts a new channel to the position of specified channel number.

¢ Refer to “6.3.2.3. Programming” for details.

® When inserting a new channel to the position of channel number “n,” the numbers of following channel
goes down by one, thus eliminating the channel with the last channel number of 255.

Category Command
Format CI data

Data range 0 to 255 [Channel]
Conditions to be

met No programmed positioning is performed.

® The figure below shows an example of the command CI3. .

Figure 9-3: Execution example of the command CI3

Insert a new channel

\

cHO || cu1l || cu2 || cu3 | - - - |cu253| |cu254 %5
Inserted cha%\ \\ \
Deleted.
cuo || cn1 || cu2 || cas || cua | - - - |cu2sal|cH2ss| Deleted

CK : System Clock

® Monitors the elapsed time from turning on the control power.

® The system clock is used for the time stamp for recording alarm histories.

¢ Refer to “7.3.2.2. Monitor for Alarm History and Event: Monitor TA/HI” for details.

category Monitor

Format CK
00:00:00.0 to 595:13:30.4

Data range [Time (minutes and Limit: approximately 24 days.
seconds)]
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9. Details of Command and Parameter

CL : Clear Alarm

® Clears alarm and warning.

¢ Refer to “11. Alarm and Warning” for warning.

Category Command
Format CL
E CO : Position Error Counter Over Limit

® Sets the threshold for the warning F1 (Excess position error).
O Refer to “11.3.16. Warning F1: Excess Position Error” for warning of excess position error.
® The warning F1 occurs when the absolute value of position error counter is greater or equal to the setting

value of parameter CO (|Value of position error counter| > Value of parameter CO) At this moment the
output WRN (Warning) opens.

Category Parameter
Format CO data
Data range 1to 2 621 439 [pulse]
Shipping set 200 000
*E CR : Circular Resolution

® |n case of a positioning controlled by the pulse train input, this parameter sets the number of pulses that
requires for one revolution of the Motor.

¢ Refer to “6.3.3. Pulse Train Command Positioning Operation” for details.

Category Parameter
Format CR data
Data range 1 0 : 5 242 880[pulse]for one revolution

1000 to 5 242 879
[count/revolution]
Shipping set 2 621 440

Data range 2

E CSA : Acceleration Pattern Select

® This parameter specifies an acceleration profiling of a positioning operation caused by the internal
command (Positioning command, Jogging and home Return).

¢ Refer to “8.6.1. Acceleration Profiling and Individual Acceleration Setting” for details.

Category Parameter
Format CSA data
1 : Constant acceleration
2 : Modified sine
Data range 3 : Modified trapezoid
4 : Cycloid
5 : Half sine
Shipping set 1
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9. Details of Command and Parameter

@ CSB : Deceleration Pattern Select

® This parameter specifies a deceleration profiling of a positioning operation caused by the internal
command (Positioning command, Jogging and home Return).

¢ Refer to “8.6.1. Acceleration Profiling and Individual Acceleration Setting” for the details.

Category Parameter

Format CSB data

Data range 1 0 : Use the same profiling of the parameter CSA for deceleration
1 : Constant deceleration
2 : Modified sine

Data range 2 3 : Modified trapezoid
4 : Cycloid
5 : Half sine

Shipping set 0

* Pl DBA : Analog Command Dead Band

® This parameter sets a dead band for the analog command input.

category Parameter

Format DBP data

Data range 1 1to 1023

Data range 2 0 : Analog command dead band invalid
Data range 3 -1t0-1023

Shipping set 0

1) when input voltage > 0[V], internal command = input voltage + setting voltage conversion
value
However, if internal command less than 0, it will be 0

2) when input voltage = O[V], internal command will be 0.

3) when input voltage < O[V], internal command = input voltage — setting voltage conversion
value
However, if internal command more than 0O, it will be 0

® The voltage conversion value of the set value will be as shown below.

10 [V]
32767

DBA>0 Internal DBA<0 Internal
command command

Voltage conversion value of set value [V] = x data

Voltage conversion A

value of DBA[V] ,
Input ' Input
voltage[V] voltage[V]

l« >
Voltage conversion
value of DBA[V]
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* Pl DBP : Dead Band

® This parameter sets a dead band for the deviation of the position loop.

¢ If the position error is less or equal to the setting value, the internal velocity command
becomes zero.

¢ Refer to “8.5.3. Position Loop Dead Band” for details.

category Parameter

Format DBP data

Data range 0 to 4095 [0.5 pulse]
Shipping set 0

® Setting unit of the dead band is a half of the resolution of position sensor (0.5 pulses).

P DC : RS-232C Direct Command

® This is used to input direct operation command through RS-232C in velocity control mode and torque
control mode.

¢ Since it has poor response performance, use this only for the operations in constant speed or
constant torque or for such purposes as operation test of Motor.

O For details, see “6.3.6.2. RS-232C Communication Operation.”

category Command
Format DC data

Data range -32767~32767
Shipping set 0

® \When this command is entered while analog command is valid (see AC command), “DC INHIBITED”
will be displayed and the command will not be executed.

® The command value by this command will be cleared to “0” by following operations:
1) Servo Off
2) Emergency stop
3) Over travel limit
4) Control mode switching
5) Analog command valid
6) when MS command is executed, or STP input ON

t@ DI : Direction Inversion

@ This parameter switches the counting direction of position scale.

¢ Refer to “6.2.2. Direction of Position Scale” for details.

Category Parameter

Format DI data

Data range 0 : Count@ng up to the CW dirgctio.n seen from the Motor output axis:
1 : Counting up to the CCW direction seen from the Motor output axis

Shipping set 0

® Direction setting of hardware travel limit and the phase of position feed back output signal do not reverse
even the counting direction of the position scale data is reversed.
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* Pl EC :End Code

® This parameter notifies to the communication terminal via RS-232C communication that an execution of
positioning command or Home Return operation is completed and the System is ready for the next
operation.

¢ Refer to “6.3.5. RS-232C Communication Positioning Operation” for details.

® Outputs “!” (0x21) when the System is ready for the next operation.

¢ When the System becomes ready for the next operation in the middle of editing characters, the
notice will be sent to the communication terminal after completion of the current editing.

Category Parameter
format EC data
Data range 0 : Doe_s_not notify. o _
1 . Notifies to the communication terminal
Shipping set 0

ED : (Factory use only)

® This monitor is for factory use only.

EDF : (Factory use only)

® This monitor is for factory use only.

EDV : (Factory use only)

® This monitor is for factory use only.

FACLR: Function ACLR

@® This is to monitor the condition of the input ACLR (Alarm clear).
O Refer to “7.1.2.Alarm Clear : ACLR” for details.

@ The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor
Format FACLR

0 . Off
Data range 1 - on

FBUSY: Function BUSY

® This is to monitor the state of output BUSY (In-operation).
¢ Refer to “7.2.5. In-operation: BUSY” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FBUSY
Data range 0 : Idle state.
1 . In operation
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FD : Feedback Direction Mode

® This parameter sets the phase relation between the phase A and phase B of position feedback signal.

Category Parameter

Format FD data

Data range 0 : Phase A _is Iead_ing _in the CW d_irect_ion
1 : Phase B is leading in the CW direction.

Shipping set 0

FDIR: Function DIR

® Monitors the state of the input DIR (Jog direction).
¢ Refer to “7.1.7. Jogging: JOG, Jogging Direction: DIR” for details.

® The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor

Format FDIR

Data range 0 : +direction
1 : — direction

FDRDY: Function DRDY

® This is to monitor the state of the output DRDY (Driver Unit ready).
O Refer to “7.2.1. Driver Unit Ready: DRDY” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor

Format FDRDY

Data range 0 + Alarm
1 : Normal

FEMST: Function EMST

@ This is to monitor the state of the input EMST (Emergency stop).
¢ Refer to “7.1.1. Emergency Stop: EMST” for details.

® The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor
Format FEMST
Data range 0  Normal
1 : Emergency stop
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* Pl FF : Feed Forward Gain

® Sets the feed forward gain.

¢ For details, refer to “8.5.1. Servo Block Diagram.”

Category Parameter
Format FFdata

Data range 0.0000 to 1.0000
Shipping set 1.0000

® The feed forward control is deactivated when the parameter FFO is specified.

FHCMP: HCMP Output Function Readout

® HCMP output: This is to read out the state of Home Position Defined.
O Refer to “8.3.6. Home Position Defined: HCMP” for details.

® The state that is read out does not reflect the application of Parameter ST: State stabilization Timer in
Command PO: Control Output Function Edition, or Parameter GC: Output Logic.

Category Monitor

Format FCMP

Data range 0 : Home Pos?t!on Uno!efined
1 : Home Position Defined

FHLD: Function HLD

® This is to monitor the state of input HLD (Hold).
¢ Refer to “8.2.1. Input HOLD: HLD” for details.

@ The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor
Format FHLD

0 : Normal
Data range 1 - On hold

FHLS: Function HLS

® HLS input: This is to monitor the state of Home Position Limit.

O For details, see “8.2.5 Home Position Limit: HLS.”

® The monitored state is after application of the parameters AB (Input Contact) and NW (Anti-chattering
timer) in the command PI (Edit input port).

Category Monitor
Format FHLS
0 : Normal
Data range - .
1 : Near Home Position Detection
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FHOME: Function Home

® This is to monitor the state of Home Return Completed.
¢ Refer to “8.3.5. Home Return Completed: HOME” for details.

® The monitored state does not reflect the application of the parameters ST (State Stabilization Timer) and
Parameter GC (Output Logic) in the command PO (Control Output Function Edition).

Category Monitor

Format FHOME

Data range 0 : Home Return Not Completed, or Command Position is not Home.
1 : Home Return Completed and Command Position retains Home.

FHOS: Function HOS

® This is to monitor the state of Home Return Start.

O Refer to “8.2.4. Home Return Start: HOS” for details.

® The monitored state is after application of the parameters AB (Input Contact) and parameters NW (Anti-
chattering timer) in the command PI (Edit input port).

Category Monitor
Format FHOS
b 0 - Invalid
atarange 1 : Home Return Start

FIOFF: Function IOFF

This is to monitor the state of the input IOFF (Integration off).
O Refer to “8.2.3. Integration Off: IOFF” for details.

@ The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category monitor
Format FIOFF
Data range 0 : Normal_
1 . Integration control off

FIPOS: Function IPOS

® This is to monitor the state of the output IPOS (In-position).
¢ Refer to “7.2.6. In-position: IPOS” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor

Format FIPOS

Data range 0 : Pos?tion?ng ?s not yet completed, or loss of 'the ta}rget position
1 : Positioning is completed and the target position is secured.
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FJOG: Function JOG

® This is to monitor the state of the input JOG (Jogging).
¢ Refer to “7.1.7. Jogging: JOG Jogging Direction: DIR” for details.

® The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor
Format FJOG
Data range 0 . Starting deceleration
9 1 . Starting acceleration
P FK : Feedback Coordinate

® This is to monitor the total number of signal edge count of the phase A and B pulses of the position
feedback signals.

¢ Refer to “7.3.4.Position Feedback Signal Counter: Monitor FK” for details.

¢ This is to check the number of position feedback signal output pulses from the Driver Unit.

® The monitor FK requires setting of data value.

¢ Reset to the number of pulses to zero at the binging of edge counting, thus enabling to
monitor the total number of signal edge count since then.

Category monitor

Format FK

<Indication>

—2 147 483 648 to 2 147 483 647
[count]

<Input>

—2 147 483 647 to 2 147 483 647
[count]

Data range : Setting zero (0) to the data resets the monitoring data.

* FM : (Factory use only)

® This is the parameter for the factory use only. Do not change the setting.

FNEARA: Function NEARA

® This is to monitor the state of the output NEARA (Target proximity A).
¢ Refer to “7.2.7. Target Proximity: NEARA and NEARB” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FNEARA
Data range 0 + Not Qetected . o
1 : Nearing to the final target position
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FNEARB: Function NEARB

® This is to monitor the state of the output NEARB (Target proximity B).
¢ Refer to “7.2.7. Target Proximity: NEARA and NEARB” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FNEARB
Data range 0 : Not qetected. _ N
1 : Nearing to the final target position.

FNRM: Function NRM

® This is to monitor the state of the output NRM (Normal).
O Refer to “8.3.4. Output Normal: NRM” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FNRM

0 - Alarm or warning
Data range 1 : Normal

FO : Low-pass Filter off Velocity

® This parameter deactivates the low-pass filter to the torque command, when the Motor velocity is less or
equal to the specified value.

¢ Refer to “8.5.1. Servo Block Diagram” for details.
O There are two levels of the low-pass filter: the parameters FP (Primary low-pass filter) and FS
(Secondary low-pass filter).

@ Setting of the low-pass filter enables to decrease the resonance level without hampering the settling time.

Category Parameter

Format FO data

Data range 1 0.000 . Low-pass filter is always effective.

Data range 2 0.001 to 10.000 [s] : Loyvjpass filter is off when the velocity is less or equal to the
specified value.

Shipping set 0.000

Figure 9-4: Example of command FO

Velocity

Filter ON A
FO value-

Filter OFF \L

— 9-25 —



9. Details of Command and Parameter

FORD: Function ORD

® This is to monitor the state of the input ORD (Velocity override).
¢ Refer to “8.2.2. Velocity Override: ORD” for details.

® The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor

Format FORD

Data range 0 : Normfal
1 : Override

FOTM: Function OTM

® This is to monitor the state of the input OTM (Travel limit, — direction).
O Refer to “7.1.3. Hardware Over Travel Limit: OTP and OTM” for details.

® The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor

Format FOTM

Data range 0 : L!m!t !s not detected.
1 . Limit is detected.

FOTMA: Function OTMA

@ This is to monitor the state of the output OTMA (Travel limit detection, — direction).
O Refer to “7.2.3. Over Travel Limit Direction: OTPA and OTMA” for details.

@ For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FOTMA
Data range 0 : N_orr_na_ll . o
1 . Limit in the minus direction is detected.

FOTP: Function OTP

® This is to monitor the state of the input OTP (Travel limit, + direction).

O Refer to “7.1.3. Hardware Over Travel Limit: OTP and OTM” for details.

® The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor

Format FOTP

Data range 0 : L?m?t ?s not detected.
1 : Limit is detected.
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FOTPA: Function OTPA

® This is to monitor the output OTPA (Travel limit detection + direction).
¢ Refer to “7.2.3.0ver Travel Limit Direction: OTPA and OTMA” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FOTPA
Data range 0 : N_orr_nz_al o
1 : Limit in the plus direction is detected.

FOTXA: Function OTXA

® This is to monitor the output OTXA (Travel limit detection +/- direction).

O Refer to “8.3.3. Travel Limit Output (£): OTXA” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FOTXA
Data range 0 : N_ot _de_tected
1 . Limit is detected.

FP : Low-pass Filter, Primary

@ This parameter sets the low-pass filter against the torque command.

¢ Refer to “8.5.2. Digital Filter” for details.

Category Parameter

Format FP data

Data range 1 0 : Primary low-pass filter is OFF.
Data range 2 10 to 1000 [HZz]

Shipping set 0

® This parameter will be automatically set by an automatic tuning caused by the command AT (Automatic
turning).

FPRGO to 7: Function PRGO to 7

® This is to monitor the state of the inputs PRGO to 7 (Internal program channel selection, 0 to 7).
¢ Refer to “7.1.5. Program Start: RUN, Internal Program Channel Selection: Input PRGO to
PRG7” for details.

® The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor

Format FPRGO to 7

Data range 0 : The program channel 0 by the binary combination
1 : The program channel 1 by the binary combination
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P

FQ : Observer Q Filter

® This parameter sets the observer frequency.
¢ Refer to “8.5.1. Servo Block Diagram” for details.

Category Parameter

Format FQ data

Data range 1 0 : Observer OFF.
Data range 2 1 to 300 [HZz]

Shipping set 10

® |f the observer is set to off (FQO), the Motor will not reach to the target position.

FR : Feedback Signal Resolution

® This parameter sets the resolution of the phase A and phase B of the position feedback signal.
¢ Refer to “7.2.8. Position Feedback Signal” for details.

O This will set the total number of edge count of the phase A and B pulses for one Motor

revolution
Category Parameter
Format FR data
Data range 1 0 : Output of the phases A and B of position feedback is OFF.

1to 5242880
[count/revolution]
Shipping set 81 920

Data range 2

@ Setting of the parameter FR automatically sets the parameter VL (Velocity limiter).

¢ The limitation on the velocity is to control the frequency of the position feedback signal not to
exceed 781 [kHz].

FRUN: Function RUN

® This is to monitor the state of the input RUN (Positioning start).
O Refer to “7.1.5. Program Start: RUN, Internal Program Channel Selection: Input PRGO to
PRGT7” for details.

@ The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor
Format FRUN

0 : OFF
Data range 1 " ON
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P FS : Low-pass Filter, Secondary

® Sets the low-pass filter to the torque command.
¢ Refer to “8.5.2. Digital Filter” for details.

Category Parameter

Format FS data

Data range 1 0 : Secondary low-pass filter is OFF.
Data range 2 10 to 1000 [HZz]

Shipping set 0

® This parameter will be automatically set by an execution of the command AT (Automatic tuning).

FSTP: Function STP

® This is to monitor the state of the input STP (Stop).
O Refer to “7.1.6. Stop: STP” for details.

® The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor
Format FSTP
Data range 0 : Operation avai_lable. _ N
1 . Start deceleration, and operation prohibited.

FSVON: Function SVON

® This is to monitor the state of the input SVON (Servo on).
O Refer to “7.1.4. Servo on: SVON” for details.

@ The monitored state is after application of the parameters AB (Polarity) and NW (Anti-chattering timer) in
the command PI (Edit input port).

Category Monitor

Format FSVON

Data range 0 : Servo OFF.
1 : Servo ON.

FSVST: Function SVST

® This is to monitor the state of the output SVST (Servo state).
¢ Refer to “7.2.4. Servo state: SVST” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor

Format FSVST

Data range 0 : Servo OFF
1 : Servo ON
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FTEO: Function TEO

® This is to monitor the state of the output TEO (Tell position error, over).
¢ Refer to “8.3.2.1. Position Error: TEU (Position Error, Under) and TEO (Position Error,

Over)” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FTEO
Data range 0 : Not_d_etected. _
1 : Position error is greater or equal to the threshold.

FTEU: Function TEU

® This is to monitor the state of the output TEU (Tell position error, under).
¢ Refer to “8.3.2.1. Position Error: TEU (Position Error, Under) and TEO (Position Error,
Over)” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FTEU
Data range 0 :Not_o_letected _
1 - Position error is less or equal to the threshold.

FTJO: Function TJO

@® This is to monitor the state of the output JO (Thermal loading, under).
¢ Refer to “8.3.2.5. Thermal Loading: Outputs TJU (Thermal Loading, Under) and TJO
(Thermal Loading, Over)” for details.

@ For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FTJO
Data range 0 : Not detected o
1 : Thermal loading is less or equal to the threshold.

FTJU: Function TJU

® This is to monitor the state of the output TJU (Tell thermal, under).
¢ Refer to “8.3.2.5. Thermal Loading: Outputs TJU (Thermal Loading, Under) and TJO
(Thermal Loading, Over)” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FTJU
Data range 0 : Not detected o
1 : Thermal loading is less or equal to the threshold.
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FTTO: Function TTO

® This is to monitor the state of the output TTO (Tell torque command, over).
¢ Refer to “8.3.2.4. Torque Command: Outputs TTU (Torque Command, Under) and TTO
(Torque Command, Over)” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FTTO
Data range 0 : Not detected _
1 : Torque command is greater or equals to the threshold.

FTTU: Function TTU

® This is to monitor the state of the output TTU (Tell torque command, under).
O Refer to “8.3.2.4. Torque Command: Outputs TTU (Torque Command, Under) and TTO
(Torque Command, Over)” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FTTU
Data range 0 : Not detected. _
1 ; Torque command is less or equal to the threshold.

FTVEO: Function TVEO

@® This is to monitor the state of the output TVEO (Tell velocity error, over).
¢ Refer to “8.3.2.2. Velocity: Outputs TVEU (Velocity Error, Under) and TVEO (Velocity
Error, Over)” for details.

@ For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FTVEO
Data range 0 : Not dgtected _
1 : Velocity error is greater or equal to the threshold.
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FTVEU: Function TVEU

® This is to monitor the state of the output TVEU (Tell velocity error, under).
¢ Refer to “8.3.2.2. Velocity: Outputs TVEU (Velocity Error, Under) and TVEO (Velocity

Error, Over)” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FTVEU
Data range 0 : Not dgtected _
1 : Velocity error is less or equal to the threshold.

FTVO: Function TVO

® This is to monitor the state of the output TVO (Tell velocity error, over).
¢ Refer to “8.3.2.3. Velocity: Outputs TVU (Velocity, Under) and TVO (Velocity, Over)” for
details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FTVO
Data range 0 : Not dgtected. _
1 : Velocity error is less or equal to the threshold.

FTVU: Function TVU

@ This is to monitor the state of the output TVU (Tell velocity error, under).
¢ Refer to “8.3.2.3. Velocity: Outputs TVU (Velocity, Under) and TVO (Velocity, Over)” for
details.

@ For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FTVU
Data range 0 : Not dgtected _
1 : Velocity error is less or equal to the threshold.

FWRN: Function WRN

® This is to monitor the state of the output WRN (Warning).
¢ Refer to “7.2.2. Warning: WRN” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor

Format FWRN

Data range 0 : Norm.al
1 - Warning
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FZONEA: Function ZONEA

® This is to monitor the state of the output ZONEA (Zone A).
O Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC?” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FZONEA
Data range 0 : Not detected
1 : Detected Zone A

FZONEB: Function ZONEB

® This is to monitor the state of the output ZONEB (Zone B).
O Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC?” for details.

® For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FZONEB
Data range 0 : Not detected.
1 : Detected Zone B

FZONEC: Function ZONEC

® This is to monitor the state of the output ZONEC (Zone C).
O Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC” for details.

@ For the monitored state, the parameters ST (Stability timer) and GC (Output logic) in the command PO
(Edit output port) are not applied.

Category Monitor
Format FZONEC
Data range 0 : Not detected
1 : Detected Zone C
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P FW : Fin Width

® This parameter sets the notice mode of the output IPOS (In-position).
¢ Refer to “7.2.6. In-position: IPOS” for details.

® For the output IPOS, there are three notice modes set by the parameter FW (Fin width).

1) CFIN mode
After starting a positioning operation, the output IPOS opens for a time set by the parameter
FW at earliest. After completion of a positioning, the Driver Unit holds the signal for
completion of a positioning.

2) IPOS mode
After completion of a positioning, the System outputs the completion signal
depending on the state of position error.

3) FIN mode
After completion of a positioning, the System outputs the pulsing completion signal. The time
width of the completion signal is specified by the parameter FW.

Category Parameter
Format FW data
Data range 1 —0.1to —10 000.0 [ms] : CFIN mode
Data range 2 0.0 : IPOS mode
Data range 3 0.1to 10 000.0 [ms] : FIN mode
Shipping set -1.0

*E FZ : Feedback Phase Z Configuration

® The parameter sets the output signal format of Phase Z of the position feedback signal.
¢ Refer to “7.2.8. Position Feedback Signal” for details.

Category Parameter
Format FZ data
Data range 0 : Phase Z format
1 : MSB format
Shipping set 0
E GP : Gain Switching Point

@ The parameter sets the threshold of position error for the automatic gain switching function.

¢ Refer to “8.5.4. Automatic Gain Switching” for details.

® |t switches the gain for Motor stationary level when the position error is less or equal to the setting of
parameter GP for a time set by the parameter GT (Switching gain timer).

Category Parameter
Format GP data
Data range 1 0 : Gain switching function is off.

Data range 2
Shipping set

1to 2 621 439 [pulse]
0

: Position error threshold for gain switching
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@ GT : Switching Gain Timer

® The parameter is the stability timer for position error to switch the gain in the automatic gain switching

function.

¢ Refer to “8.5.4. Automatic Gain Switching” for details.

® |t switches the gain for Motor stationary level when the position error is less or equal to the setting of
parameter GP (Gain switching point) for a time set by the parameter GT.

Parameter Parameter
Format GT data
Data range 0.0 to 10 000.0 [ms]
Shipping set 0.0
P HA : Home Return Acceleration

® Sets the acceleration for Home Return operation.

O Refer to “8.8. Home Return” for details.

Category Parameter
Format HA data
Data range 0.1 to 800.0 [s?]
Shipping set 1.0

E HB : Home Return Deceleration

® Sets the deceleration for Home Return.

O Refer to “8.8. Home Return” for details.

Category Parameter
Format HB data
Data range 1 0.0 : Use the same value as the parameter HA.
Data range 2 0.1 to 800.0 [s?]
Shipping set 0.0
t@ HD : Home Return Direction

® Sets the direction of Home Return.

O Refer to “8.8. Home Return” for details.

Category Parameter

Format HD data

Data range 0 : Home Return starts in the plgs dirgctiop
1 : Home Return starts in the minus direction

Shipping set 1

® Setting of the parameter HD will be effective for the next Home Return operation.
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* Pl HO :Home Offset

® Sets the rotation amount from the home position limit switch to a point to be the actual home position (or
the position of the first gZ signal after detection of the home limit switch).

O Refer to “8.8. Home Return” for details.

Category Parameter
Format 1 HO data
Format 2 HO /ST : T_eaching of rotational amount and direction to the home position limit
switch.
Data range Oto+262 144 : The +_sigr_1 is the Hom_e Return direction_for t_he parameter HD.
000 [pulse] The —sign is the opposite Home Return direction for the parameter HD

Shipping set 0

<Teaching by the parameter HO/ST>

o Home Return operation or execution of the command HS/LS is completed.
e The same HD and OS for the time of execution of Home Return operation.

Conditions to
be met

® For the teaching of the offset by the parameter HO/ST, it shall be executed by rotating the Motor to the
desired position for home position after execution of the command HS/LS (Adjust of home position limit).

¢ Refer to “8.8.5. Teaching of Home Position Offset” for details.

¢ The rotation amount and direction will be taught to the System. (Exceeding one revolution for
the rotation amount is acceptable.)

E HS : Home Return Start

® Home Return operation starts in accordance with the parameter OS (Home Return mode).
¢ Refer to “8.8. Home Return” for details’.

¢ An operation for adjusting position of the home limit sensor is also available.

Category Command
Format 1 HS : Starts Home Return operation.
Format 2 HS /LS : Operation for adjusting position of the home position limit sensor

¢ The Motor servo must be on.

o Positioning operation caused by an internal command (Positioning command, Jogging and
Home Return) is not executed.

e The Motor is not stopping by an alarm or warning.

e The input STP (Stop) is not activated.

Conditions to be
met

@ |n case of adjusting the position of home limit sensor by the command HS/LS, the Home Return operation
starts and completes without making a rotation for the parameter HO (Home offset).

E HV : Home Return Velocity

® Specifies the velocity for the Home Return operation.
O Refer to “8.8. Home Return” for details.

¢ The maximum rotational speed for individual Motors, refer to “2.5. Motor Specifications.”

Category Parameter

Format HV data

Data range 0.001 to 10.000 [sY]
Shipping set 0.200

® A change in the parameter HV during the Home Return operation is the real time execution to the velocity.
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@ HZ : Home Return Near-zero Velocity

® Specifies the velocity for searching home limit position and nearing to the gZ signal.
¢ Refer to “8.8. Home Return” for details.

¢ This velocity is also used for the command 1Z (Incremental positioning, phase Z).

Category Parameter

Format HZ data

Data range 0.001 to 0.200 [s?]
Shipping set 0.010

® A change in the parameter HV during the Home Return operation is the real tine execution to the velocity.

@ ID :Incremental Positioning, Degree

® Performs an incremental positioning operation in units of degree.

¢ Refer to 76.3.1. Positioning Command” for details.

Category Command
Format ID data
Data range 0 to + 3 600 000 [0.01°] : + sign for the plus direction

: —sign for the minus direction

The Motor servo must be on.

Positioning operation caused by an internal command (Positioning command, Jogging and Home
Return) is not executed.

The Motor is not stopping by an alarm or warning.

The input STP (Stop) is not activated.

Conditions to be
met

® The monitor TD (Tell position, degree unit) reports the current position in units of degree.

E IN  :IN-position Limit

@ Sets the criterion for outputting the In-position signal (In-position limit).
¢ Refer to “7.2.6. In-position: IPOS” for details.
@ The output IPOS (In-position) activates when the absolute values of the position error counter is stable

within the setting range of the parameter IN (In-position limit) for the time specified in the parameter IS
(In-position stability timer).

Category Parameter

Format IN data

Data range 0to 2 621 439 [pulse]
Shipping set 400
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I00 : Input/Output Monitor O (Electrical condition)

® Monitors electrical conditions of the connector CN2 (Input/output signal connector).
¢ Indicates the condition by zeros (0) and ones (1) to each signal port.
¢ Refer to ”7.3.1.1. Electrical Condition Monitor: Monitor 100" for details.

Category Monitor
Format I00

0 > Input OFF , Output Open
Data range 1 : Input ON, Output Closed

I01 : Input/Output Monitor 1 (Internal recognition)

@ Monitors the application state of function to the connector CN2 (Control inputs and outputs signal
connector): the polarity reverse and the anti-chattering timer to the control inputs, and the stability timer
for the control outputs.

¢ Indicates the condition by zeros (0) and ones (1) to each signal port.

¢ Refer to 7.3.1.2. Monitor for Internal Recognition of Input and Output State: Monitor 101”

for details.
Category Monitor
Format I01
Data ranae 0 : Input [Not functioning ], Output [Not detect the state]
9 1 : Input [Functioning], Output [Detect the state]

102 : Input/Output Monitor 2 (State of input function)

@ Monitors the application state of input functions of the CN2 connector in a line.
The readout is the recognition of Driver Unit.

¢ Indicates the state by zeros (0) and ones (1) to each function.
O Refer to ”7.3.1.3. Monitor for State of Input Functions: Monitor 102”

® The readout is the application state of the parameters AB (Input polarity) and NW (Anti-chattering timer)
in the command PI (Edit control input).

Category Monitor
Format 102

0 - Not functioning
Data range 1 : Functioning

I03 : Input/Output Monitor 3

® Monitors the application state of output function of the CN2 connector.
¢ Indicates the state by zeros (0) and ones (1) to each function.
¢ Reef'to “7.3.1.4. Monitor for State of Output Functions: I03” for details.

® The parameter ST (Condition stability timer) and the parameter QC (Output logic) in the command PO
(Edit output port) are not applied to the readout.

Category Monitor

Format 103

Data range 0 : Not detect the state
1 : Detect the state
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P IQ :Incremental Positioning, User

® The command executes an incremental positioning.

¢ Refer to “6.3.1. Positioning Command” and “8.6.4. User Scale Positioning” for details.

® The position is performed in the position scale based on the dividing number of total circumference
specified by the parameter QR (Dividing number, user scale).

Category Command

Format IQ data

Data range 0 to = Parameter QR x 100 Tt s_ign to rotate _in the pl_us dir(_actio_n
[360°/Prameter QR] : —sign to rotate in the minus direction

e The Motor servo must be on.

o Positioning operation caused by an internal command (Positioning command, Jogging and
Home Return) is not executed.

The Motor is not stopping by an alarm or warning.

The input STP (Stop) is not activated.

Conditions to be
met

® The monitor TQ (Tell position, QR unit) reads out the current position in units of QR.

B IR :Incremental Positioning, Resolver

® Performs an incremental positioning

O Refer to “6.3.1. Positioning Command” for details.

Category Command
Format IR data
Data range 0 to + 262 144 000[pulse] . + sign to rotate in the plus direction.

. —sign to rotate in the minus direction

e The Motor servo must be on.

o Positioning operation caused by an internal command (Positioning command, Jogging and
Home Return) is not executed.

e The Motor is not stopping by an alarm or warning.

e The input STP (Stop) is not activated.

Conditions to be
met

@® The monitor TP (Tell position, pulse unit) reads out the current position in units of pulse.

E IS :In-position Stability Timer

@ Sets the time length to confirm that the position error is stabilized at the completion of positioning.
¢ Refer to “7.2.6. In-position: IPOS” for details.
@ The output IPOS (In-position) activates when the absolute values of the position error counter is stable

within the setting range of the parameter IN (In-position limit) for the time specified in the parameter IS
(In-position stability timer).

Category Parameter

Format IS data

Data range 0.0 to 10 000.0 [ms]
Shipping set 0.0

IU : (Factory use only)

® This is the monitor dedicated to the factory use.

IUC : (Factory use only)

® This is the monitor dedicated to the factory use.
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IUE : (Factory use only)

® This is the monitor dedicated to the factory use.

IV : (Factory use only)

® This is the monitor dedicated to the factory use.

IVC : (Factory use only)

® This is the monitor dedicated to the factory use.

IVE: (Factory use only)

® This is the monitor dedicated to the factory use.

IW : (Factory use only)

® This is the monitor dedicated to the factory use.

IWC : (Factory use only)

® This is the monitor dedicated to the factory use.

IWE : (Factory use only)

® This is the monitor dedicated to the factory use.

E 1Z : Incremental Positioning, Phase Z

@ Executes a positioning in the specified direction to the nearest phase Z from the current position.

@ |f the current position is the same as the above described position, no positioning will be performed. (Only
outputs the confirm signal for the completion of positioning.

Category
Forma

Data range

Conditions to be
met

Command

IZ data

1 : Positioning to the nearest phase Z in the plus direction.
-1 : Positioning to the nearest phase Z in the minus direction.

The Motor servo must be on.

Positioning operation caused by an internal command (Positioning command, Jogging and Home
Return) is not executed.

The Motor is not stopping by an alarm or warning.

The input STP (Stop) is not activated.

® The velocity follows the setting of the parameter HZ (Home return near-zero velocity).
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JA  :Jog Acceleration

® Specifies the acceleration in jogging operation.

¢ Referto “6.3.4. Jogging” for details.

Category Parameter
Format JA data

Data range 0.1 to 800.0 [s?]
Shipping set 1.0

JB :Jog Deceleration

® Specifies the deceleration in jogging operation.

O Refer to “6.3.4. Jogging” for details.

Category Parameter
Format JB data
Data range 1 0.0 : Use the same value as the parameter JA.
Data range 2 0.1 to 800.0 [s7?]
Shipping set 0.0
JG :Jog

® Executes a jogging operation via the RS-232C communication.

O Refer to “6.3.4.2. Jogging via RS-232C Communication” for details.

Category Command
Format 1 JG /PL : Jogging in the plus direction
Format 2 JG /MI : Jogging in the minus direction

¢ The Motor servo must be on.

o Positioning operation caused by an internal command (Positioning command, Jogging and
Home Return) is not executed.

e The Motor is not stopping by an alarm or warning.

e The input STP (Stop) is not activated.

Conditions to be
met

@ After input of the command JG, repetitive input of the key with the interval of less than 0.5
seconds repeats a jogging operation.

¢ If an input of the key pauses for 0.5 seconds or longer, or an ineffective key is
inputted, the Motor decelerates and stops.

JP  :Jump

® If a channel with the parameter JP is executed, program processing jumps the top line of program channel
specified by the data of the parameter JP.

¢ Refer to “6.3.2.4. Program Sequence” for details.

Category Parameter
Format JP data

Data range 0 to 255 [channel]
Shipping set 0

® When input the command “?JP”, it reads out the channel number currently processed.

¢ When the parameter OE (Sequence code) is OE1 and the System is waiting for execution of
the next program, the monitor reports the channel number to be processed.
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9. Details of Command and Parameter

P

JV  :Jog Velocity

® Specifies the velocity in the jogging operation.
¢ Refer to “6.3.4. Jogging” for details.

¢ The maximum rotational speed for individual Motor, refer to “2.5. Motor Specifications.”

Category Parameter
Format JV data

Data range 0.001 to 10.000 [s?]
Shipping set 0.100

® A change in the parameter JV during jogging operation is the real time execution to the velocity.

KB : Kill Brake

® This parameter terminates the dynamic brake function.

¢ Refer to “8.4.1. Preparation for Teaching” for details.

® This is to decrease rotational resistance when turning the rotor manually in case of teaching operation.

Category Parameter (The EEPROM does not back up the setting of this parameter.
Format KB data
Data range 0 : Dynam!c brake (_effectiv_e
1 : Dynamic brake ineffective
Shipping set 0

® \When the servo is turned off because of an alarm, the dynamic brake function is always effective
regardless of the setting of parameter KB.

LB : Observer Limiter

@ \When the input IOFF (Integration OFF) is activated, this parameter limits the observer output to a
specified percentage.

¢ Refer to “8.2.3. Integration OFF: IOFF” and “8.5.1. Servo Block Diagram” for details.

@ \When the observer output is set to 0%, the effect of integral control is nullified, thus cancelling settling
motion to the target position.

Category Parameter
Format LB data

Data range 0.00 to 100.00%
Shipping set 0.00

— 942 —



9. Details of Command and Parameter

@ LG :Lower Gain (When the input IOFF is ON)

® This parameter lowers the position loop proportional gain to a specified percent when the input IOFF
(Integration OFF) is ON.

¢ Refer to “8.2.3. Integration off: IOFF” and “8.5.1. Servo Block Diagram” for details.

Category Parameter
Format LG data
Data range 0.00 to 100.00[%]
Shipping set 50.00

P LM : LED Mode

® This parameter monitors the state of connector CN2 (Control input/output connector) via 7 segments LED.

Category Parameter
Format LM data
0 : Normal mode
Data range 1 : Displays state of control output signal.
2 : Displays state of control input signal.
Shipping set 0

® The parameter LM1 displays the state after application of the parameter ST (Stability timer).

® The parameter LM2 displays the state after application of the parameter AB (Input port polarity) and the
parameter NW (Anti-chattering stability timer).

® POWER LED turns to red in case of an alarm regardless the display mode.

Figure 9-5: Display of LED for state of control Input/Ouput
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9. Details of Command and Parameter

*@ LO :Load Inertia

® Sets the load moment of inertia of the Motor.

¢ Refer to “5.3.1. Input of Load moment of Inertia” for details

® Be sure to specify the load inertia to improve the follow-up capability to a motion command and the
settling time at the end of a positioning.

Category Parameter

Format LO data

Data range 0.000 to 4 000.000 [kg-m?]
Shipping set 0.000

® Change of the parameter LO clears the parameter SG (Servo gain) to zero.

P MA : Move Acceleration

® Sets the acceleration for positioning control operation.

¢ Refer to 76.3. 1. Positioning Command.”

Category Parameter
Format MA data
Data range 0.1 to0 800.0 [s7?]
Shipping set 1.0

E MB : Move Deceleration

® Sets the deceleration in positioning control operation.

¢ Refer to 76.3.1. Positioning Command.”

Category Parameter
Format MB data
Data range 1 0.0 : Use the same value as the parameter MA.
Data range 2 0.1 to 800.0 [s?]
Shipping set 0.0
E MD : Move Deceleration with Stop

@ The parameter MD sets the deceleration for a stop command caused by the input STP (Stop) or the
command MS (Motor stop).

¢ Refer to “7.1.6. Stop: STP” for details.

® \When a stop command is inputted, the System compares the deceleration of current positioning operation
and the parameter MD and applies higher deceleration to stop the Motor faster.

Category Parameter
Format MD data
Data range 1 0.0 : Apply the deceleration set to the operation currently being executed.

0.1t0 800.0 [s
?]
Shipping set 0.0

Data range 2
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Ml  : Read Motor ID

® Monitors the Motor type that can be matched with the Driver Unit and the version of firmware (software
that controls the Driver Unit).

Category Command
Format MI

MM : Multi-line Mode

® This parameter defines the reporting format to which the Driver Unit must return the readout in multiple
lines, such as for the commands TA (Tell alarm) and TS (Tell setting).

¢ Refer to “8.9.1. Specifications of Communication” for details.

Category Parameter

Format MM data

Data range 0 : Does not pause fgr a key input when the _readou_t is multiple lines.
1 : Pauses for a key input when the readout is multiple lines.

Shipping set 1

® When the parameter is set to MM1, the Driver Unit pauses the readout displaying the colon “;”
(semicolon) on the end of a line, such as “PG0.10;” in case of the command TS.

O An input of the key reads out the next line.

¢ Input of the key terminates reading out.

® \When the parameter is set to MMO, the Driver Unit displays all results without pausing.
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@ MN : Monitor, Primary

® Sets an item to be monitored by the monitor MONL1 (Primary analog monitor).
¢ Refer to “7.4. Analog Monitors” for details.

Category Parameter
Format MN data
0 : Current velocity
1 : Commanded velocity
2 : Velocity error
3 : Torque command
Data range 1 4 : gU current
5 : Transient position command
6 : Residual pulses in the error counter (Zoomed)
7 : Residual pulses in the error counter (Normal)
8 : Software thermal loading
Data range 2 S;:;?and - Specify a monitor name, such as “MNTV”, for monitoring.
Shipping set 0

® A change of this parameter will automatically reset the parameters MNY (Monitor offset, primary) and
MNR (Monitor range, primary) in accordance with the specified monitor.

¢ The output offset of parameter MNY is set to a value when the monitor center is set to 2.5
[V].

¢ The output range of parameter MNR is set to a value when the maximum monitor output is
5.0 [V].

® When a parameter or a monitor name is set to “data”, the analog monitor outputs the value of specified
parameter.

E MNR : Monitor Range, Primary

® This parameter specifies the monitor output range of the parameter MN (Analog monitor, primary).

O Refer to “7.4.2. Customization of Monitor Data” for details.

Category Parameter
Format MNR data
Data range Depends on the setting of parameter MN.
Shipping set 10.000
E MNY : Monitor Offset, Primary

® This parameter sets the offset of a monitor output specified by the parameter MN.

¢ Refer to “7.4.2. Customization of Monitor Data” for details.

Category Parameter

Format MNY data

Data range Depends on the setting of parameter MN
Shipping set 0.000
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MO : Motor Off

® This command deactivates the Motor servo and afterward prohibits activating the Motor servo.
O Refer to “7.1.4. Servo on: SVON” for details.

¢ The command SV (Servo on) lifts the Motor off state. The input SVON (Servo on) controls
on and off of the Motor servo.

Category Command
Format MO
P MR : Monitor Refresh Rate

® This parameter sets the minimum interval of repetitive readout for the option” /RP” or for multiple
monitors.

® The parameter MR can be used when it is difficult to read the display because of a short monitoring

interval.
Category Parameter
Format MR data
Data range 1 -1 : Reset monitoring interval when it is altered.
Data range 2 0.0to 10 000.0 [ms] : Minimum monitoring interval of monitors.
Shipping set 0.0

MS : Motor Stop

® This command stops the Motor operation caused by the internal command (Positioning command,
jogging, and Home Return) and the programmed control operation.

@ Higher deceleration compared between a setting of currently executing positioning operation and the
parameter MD (STP move deceleration) will be applied to stop the Motor.

Category Command
Format MS
E MV : Move Velocity

@ Specifies velocity for positioning operation.
¢ Refer to “6.3.1. Positioning Command” for details.

O Refer to “2.5. Motor Specifications” for details.

Category Parameter

Format MV data

Data range 0.001 to 10.000 [s1]
Shipping set 1.000

® A change in the parameter MV in the middle of positioning operation is the real time execution to the
velocity.
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MW : Main Power Supply Internal Voltage Monitor

® Monitors the internal direct current voltage after commutation of the main power.

Category Monitor

Format MW data

Data range 0.0t0 401.3[v]
P MX  : Monitor, Secondary

® Sets an item to be monitored by the MON2 (Analog monitor, secondary)

O Refer to ”7.4. Analog Monitors” for details.

Category Parameter
Format MX data
0 : Current velocity
1 : Commanded velocity
2 : Velocity error
3 : Torque command
Data range 1 4 : gU current
5 : Transient position command
6 : Residual pulses in the error counter (Zoomed)
7 : Residual pulses in the error counter (Normal)
8 : Software thermal loading
Data range 2 ﬁ:;)rr:énand : Specify a monitor name, such as “MXTV?”, for monitoring.
Shipping set 0

® A change of this parameter will automatically reset the parameters MXY (Monitor offset, secondary) and
MXR (Monitor range, secondary) in accordance with the specified monitor.

¢ The output offset of parameter MXY is set to a value when the monitor center is set to 2.5
V1.

¢ The output range of parameter MXR is set to a value when the maximum monitor output is
5.0 [V].

E MXR: Monitor Range, Secondary

@ This parameter specifies the monitor output range of the parameter MX (Analog monitor, secondary).

O Refer to “7.4.2. Customization of Monitor Data” for details.

Category Parameter

Format MXR data

Data range (Depends on the setting of the monitor MX.)
Shipping set 10.000
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P MXY : Monitor Offset, Secondary

® The parameter MXY sets the offset of a monitor output specified by the parameter MX.

¢ Refer to “7.4.2. Customization of Monitor Data” for details.

Category Parameter

Format MXY data

Data range Depends on the setting of parameter
MX.

Shipping set 0.000

MY : Motor Cycle Stop

® The command MY causes the cycle stop of currently executing programmed operation.
¢ The program processing stops at completion of program line currently executed

¢ If the Motor is moving, it stops at its completion of the operation.

Category Command
Format MY
B NA :NearA

® The parameter sets a proximity distance to activate the output NEARA (Target proximity A).
O Refer to “7.2.7. Target Proximity: NEARA and NEARB” for details.

@ |n a positioning operation, the output NEARA closes when the Motor reaches to the point short from the
target position set by the parameter NA in units of pulse.

Category Parameter
Format NA data
Data range 0to 2 62 144 000 [pulse]
Shipping set 0
E NB :NearB

@ The parameter sets a proximity distance to activate the output NEARB (Target proximity A).
¢ Refer to “7.2.7. Target Proximity: NEARA and NEARB” for details.

@ |n a positioning operation, the output NEARB closes when the Motor reaches to the point short from the
target position set by the parameter NB in units of pulse.

Category Parameter

Format NB data

Data range 0to 2 62 144 000 [pulse]
Shipping set 0
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@ NP : Notch Filter, Primary

® Sets a notch filter to the torque command.
¢ Refer to 75.5.2. Setting Notch Filter” for details.

Category Parameter
Format NP data
Data range 1 0 : Primary notch filter off
Data range 2 40 to 1 000 [Hz]
Shipping set 0
E NPQ : Notch Filter, Primary Q Parameter

® Sets the Q parameter of the parameter NP.

¢ Refer to “Digital Filter” for details.

Category Parameter
Format NPQ data
Data range 0.10 to 5.00
Shipping set 0.25

P NS : Notch Filter, Secondary

@ Set a notch filter to the torque command.

¢ Refer to “ 8.5.2. Digital Filter” for details.

Category Parameter
Format NS data
Data range 1 0 : Secondary notch filter off.
Data range 2 40 to 1 000 [Hz]
Shipping set 0
E NSQ : Notch filter, Secondary Q Parameter

@ Sets the Q parameter of the parameter NS.
¢ Refer to “8.5.2. Digital Filter” for details.

Category Parameter
Format NSQ data
Data range 0.10to0 5.00
Shipping set 0.25
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#* OD: Power on Display

® The parameter sets if the version of Driver Unit is displayed at the time of power on.

Category Parameter
Format OD data
Data range 0 : Vers?on display at power on ?s disabled.
1 : Version display at power on is enabled.
Shipping set 1
@ OE : Sequence Option Edit

® This parameter controls the program processing sequence between program channels.
For an example, the parameter OE enables following program processing:
* Continual execution of channel programs with consecutive channel number
* Every input of the input RUN executes the program of the following channel number.

¢ Refer to “6.3.2.4. Program Sequence” for details.

Category Parameter
Format OE data
0 : Completes program processing after execution of current channel.
Data range 1 : After_completion of the current program channel, executes the program of the
following channel number. (Ignores the input RG.)
2 : Continually executes the program channel with the following number.
Shipping set 0
* OP : Compulsion Output

® The command OP forcibly changes the state of the output ports POO to PO7 of the connector CN2
(Control Input/Output connector).

¢ Refer to “8.1.3.4. Forcible Output in Setting of Output Port Function” for details.

@ |t can be used for checking interface with the master controller.

Category Command
Format OP d7dedsdsdzdadido
0 : Open
Data range (dn) 1 : Closed
X : No change in the state of outputs

@ The data d; to do correspond respectively to the output ports PO7 to POO.
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*@ OS : Origin Setting Mode

® The parameter OS specifies the operation mode of Home Return.

O Refer to “8.8. Home Return” for details.

Category Parameter
Format os
1 . Sets the home position to the point passing the ON area of home sensor.
: Sets the home position to the detecting point of the first gZ signal after passing
the home sensor ON area.
4 : Sets the home position to the detecting point of the first gZ signal after entering
Data range the home sensor ON area.
5 : Sets the home position to the point entering to the home sensor ON area.
6 : Sets the home position to the current position. The Motor does not move.
7 : Sets the home position to the detecting point of gZ signal when returning in the
direction to the signal after entered the ON area of the limit sensor.
Shipping set 6
*@ OTP : Soft Travel Limit, Plus

® The parameter sets the stating point of the software over travel limit.

O Refer to “6.2.4. Software Over Travel Limit” for details.

O The limited area starts from the setting of the parameter OTP and ends at the setting of the

Category
Format 1
Format 2
Data range

Condition to be

parameter OTM, following in the counting up direction of the scale data.

Parameter

OTP data

OTP /ST . Sets the current position to the limit.
0 to 2 621 439 [pulse]

<In case of the teaching by the OTP/ST>

o Alarm AQ (Position sensor error) is not occurring.

met o Alarm Al (Absolute position error) is not occurring.
o Alarm A4 (Over speed) is not occurring.
*@ OTM : Soft Travel Limit, Minus

® The parameter OTM sets the end point of the software over travel limit.

O Refer to “6.2.4. Software Over Travel Limit” for details.

¢ The limited area starts from the setting of the parameter OTP and ends at the setting of the

Category
Data 1
Data 2
Data range

Conditions to be
met

parameter OTM, following in the counting up direction of the scale data.

Parameter

OTM data

OTM /ST : Sets the current position to the limit.
0 2 621 439[pulse]

<In case of the teaching by the OTP/ST>

e Alarm AOQ (Position sensor error) is not occurring.

e Alarm Al (Absolute position error) is not occurring.

o Alarm A4 (Over speed) is not occurring.
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OV : Velocity Override

® This parameter sets the velocity change ratio at when the input ORD (Velocity override) is ON.
¢ Refer to “8.2.2. Velocity Override: ORD” for details.

Category Parameter
Format OV data

Data range 0.00 to 200.00[%]
Shipping set 100.00

PC : Pulse Command

® This parameter sets the format of pulse train for the inputs of CWP (CW pulse train) and CCWP (CCW
pulse train) of the connector CN2 (Control Input/Output connector).

¢ Refer to 76.3.3. Pulse Train Command Positioning Operation” for details.

Category Parameter

Format PC data
0 : CW/CCW(Input CWP: CW, and Input CCWP: CCW)
1 : Pulse and direction (Input CWP: Direction and Input CCWP: pulse)
4 :9A/gB  (Input CWP: gA and Input CCWP: gB)

Shipping set 0

PF : (Factory use only)

® This monitor is for factory use only.

PG : Position Gain

@ This parameter sets the position loop proportional gain.

¢ Refer to “8.5.1. Servo Block Diagram” for details.

Category Parameter
Format PG data

Data range 0.001 to 10.000
Shipping set 0.001

® The parameter SG (Servo gain) will be cleared to zero if the parameter PG is changed.

PGL : Position Gain, Lower

® This parameter sets the position loop proportional gain for the stationary Motor in the automatic gain
switching function.

¢ Refer to “8.5.4. Automatic Gain Switching” for details.

¢ The gain switching function is effective when the parameter GP (Gain switching point) is a
plus value (GP > 0).

Category Parameter
Format PGL data
Data range 0.001 to 10.000
Shipping set 0.0010.001
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(#) Pl : Edit

Input Port

® This command is to edit the function of the input ports of P10 to P15 of the connector CN2.

category
Format 1

Format 2

Format 3

Data range

¢ Refer to “8.1.3.1. Editing Control Input Function” for details.

Command

PI data : Edits a specified input port.

PI /RS : Resets a specified input port to the shipping set.
(Requires an entry of the password.)

PI /CL - Resets all input ports to the shipping set.

(Requires an entry of the password.)
0~ to 16 [Port]]

® This command enables to set the parameters FN (Port function), AB (input port polarity) and NW (Anti-
chattering timer).
The input signal will be imported to the Driver Unit in the following way.

1) The Driver Unit recognizes the state of electrical ON/OFF signals as the ON/OFF signals that
carry information on the port polarity set by the parameter AB.

2) The Driver Unit confirms that the signal is being ON continually longer than the specified time
by the parameter NW.

3) The Driver Unit makes the assigned function to the ports effective in accordance with
the parameter. The Driver Unit recognizes the ON/OFF signals

® The function assigned to the input port PIO is fixed to the input EMST (Emergency stop). However, the
parameters AB and NW may be set to the port.

Category
Format
Data range

Data range

Condition

Category
Format

Data range

Condition

Category
Format
Data range
Condition

Parameter
FN data

1 NONE : No function assigned.

2 One of the following:
EMST,ACLR,OTP,0TM,SVON,RUN,STP,PRG0~7,JOG,DIR,HLD,ORD,IOFF,HOS,HLS
Servo off

Parameter

AB data

0 : Normally open contact
1 : normally closed contact
Servo off.

Parameter
NW data

0.0 to 1 000.0 [ms]
Servo off.
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P PK : Parameter Keep

® This parameter decides whether to keep or not to keep the parameter, which has been changed in the
program (local parameter), after completion of the program operation. (If a local parameter is decided to
be kept, it will be kept until the control power is turned off.)

O Refer to “8.7.1. Change of Parameter via Program Operation” for details.

® The parameter is used to change a parameter by a program operation.

Category Parameter

Format PK data

Data range 1 0 . Nullifies a local parameter at completion of the program operation

Data range 2 1 : Keep_s a local parameter and makes it effective at completion of the program
operation.

Shipping set 0

® The prompt tells you which parameter is currently effective.
O “:>” . The local parameter is effective.

O : The global parameter is effective.

® The command RE (Reset global parameter) resets a global parameter and nullifies a local parameter.

*@ PM : Pulse Train Input Filter

® This parameter sets the maximum frequency of pulse train.

O Refer to “6.3.3. Pulse Train Command Positioning Operation” for details.

Category Parameter
Format PM data
Data range 1, 2, 4 [MHz]
Shipping set 1

@ Since higher maximum frequency can be affected by the noise, select the suitable setting.
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(*) PO : Edit Output Port

® This command is to edit the function of output ports POO to PO7 of the connector CN2.

® The following grammar enables to edit individual output port.

Category
Format 1

Format 2

Format 3

Data range

¢ Refer to “8.1.3.2. Editing Control Output Function” for details.

Command

PO data : Edits a specified output port.

PO /RS : Reset a specified output port to the shipping set.
(Requires an entry of the password.)

PO /CL - Reset all output port to the shipping set.

(Requires an entry of the password.)
0 to 7 (Port number)

® The command PO sets the parameters FN (Port function), QC (Output logic) and ST (Stability timer). The
output signals are outputted in the following steps from the Driver Unit.

1) Distinguishes the state if an output signal is detected or not detected in accordance with the

setting of parameter FN.

2) Checks if an output signal stays in detected condition continuously for a time length set by the

parameterSN.

3) Opens or closes the output ports in accordance with the settings of the parameter GC.

® The output port POO is exclusively used for the safety function. Thus, setting to the parameter FN (Port
function) to the port POO hall be either one of the DRDY (Driver Unit ready) or the NRM (Normal) for
the port. You cannot change the setting of the parameters QC and ST.

Category
Format
Data range 1

Data range 2

Category
Format

Data range

Category
Format
Data range

Parameter

FN data

NONE : No function is set.

One of the following functions

DRDY, WRN. OTPA. OTMA, SVST, BUSY, IPOS. NEARA, NEARB, ZONEA. ZONEB,
ZONEC, TEU, TEO, TVU, TVO, TTU, TTO, TJU, TJO, OTXA, NRM, HOME, HCMP

Parameter
GC data

0 : Positive logic
1 : Negative logic

Parameter
ST data

0.0to 1 000.0 [ms]
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ol

PP : Parameter Prompt

® There are two prompts for programming to distinguish which parameter is effective: the local parameter
that is changed especially for a program channel or the global parameter that is set by the normal prompt.

O« : Global parameter is effective.

¢ “:>”  :Local parameter is effective.

When the parameter is set via RS-232C communication, both parameters, global and
local, are set to the channel, even the prompt is “:>”.

@ Setting the parameter PPO will make possible not change the prompt.

O Refer to “6.3.2.2. Program Positioning Operation via RS-RS-232C Communication” for

details.
Category Parameter
Format PP data
0 : Does not change the prompt. (Always colon®:”)
Data range 1 : Indicates the effective parameter. (“:” of “: >"
Shipping set 1

PS : Position Scale Select

® This parameter specifies the position scale system.

Category Parameter

Format PS data

Data range 1 : One revolution position scale
Shipping set 1

PWU : (Factory use only)

® This monitor is for factory use only.

PWV : (Factory use only)

® This monitor is for factory use only.

PWW: (Factory use only)

® This parameter is for factory use only.
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*P) QR : Dividing Number, User Scale

® This parameter specifies the dividing number of one revolution of the Motor for the unit of user scale
system, to which the positioning commands 1Q and AQ (Positioning command, user scale) follows.

O Refer to “8.6.4. User Scale Positioning” for details.

® For an example, the System divides the total circumference of Motor rotation into four points starting
from the position 0 (zero) if the parameter is set to “QR4” and each divided point will be a target position.

Category Parameter

Format QR data

Data range L _to_ 2 621 440 .
[dividing number/revolution]

Shipping set 360 000

RA : Read Analog Command

® This is to monitor the analog command input value when analog input is valid.

¢ When analog command input is invalid, “RA INHIBITED” is displayed.

Category Command
Format RA/RP

® \When RA command is executed with /RP attached, readout will be repeated, and when executed without
/RP, the readout will be executed only once. To terminate the repetition, press key.

® The display will be in the decimal notation of -32767 to 32767.

E RE : Reset, Global Parameters

® This command nullifies the local parameter that has been held in the program and makes the global
parameter effective until the next program operation starts.

¢ The local parameter, which is changed from the global parameter in the program channel, is
effective in the program positioning operation or when the parameter PK (Parameter keep) is
set to PK1.

¢ The command RE is to reset the global parameter when it is substituted by the local parameter
by a program operation.

@ The command RE is to reset the global parameter when it is substituted by the local parameter by a
program operation.

¢ Refer to “8.7.1. Change of Parameter via Program Operation” for details.

Category Command
Format RE
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P RP: Read Pulse Train Command

® This monitor reports the number of inputted pulses to the inputs CWP (CW pulse train) and CCWP (CCW
pulse train) of the connector CN2.

¢ The format of inputted pulses shall comply with the setting of the parameter PC (Pulse
command).
® This parameter may be used for checking the number of pulses inputted by a pulse train.

O Refer to “7.3.3. Pulse Train Counter: Monitor RP” for details.

Category Monitor
Format RP data
<Readout>

—2 147 483 648 to
2 147 483 647 [pulse]
Data range : Setting the data to zero (0) resets the monitor to zero (0).
<Input>
—2 147 483 647 to
2 147 483 647 [pulse]

® The counting direction is up for the plus direction pulse train and down for the minus direction pulse train.

* RW : Position Detector Properties Switching

® This parameter sets the properties of position detector.
¢ Refer to “5.6. Setting position detector properties” for details.

¢ Rebooting of the Driver Unit is required after parameter RW setting.

Category Parameter

Format RW data

Data range 0  High bandwidth
1 : Low bandwidth

Shipping set 0

@ Parameter RW is applied a Driver Unit with the version notation on the front panel.
Example: Without the version : EDD-PS1006AB501
With the version : EDD-PS1006AB501-A,~

t*iﬂ SC : (Factory use only)

® This parameter is factory use only. Do not change the setting.

E SF : Soft Start

® This parameter is used to set up the startup time of command under velocity control mode and torque
control mode.

Category Parameter

Format SF data

Data range 1 0 : Soft start invalid
Data range 2 0 to 100,000 [ms]

Shipping set 0

@ data denotes the time to reach the maximum command value.
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P SG :Servo Gain

® This parameter sets the position loop bandwidth.

¢ Refer to “5.3. Tuning Level 2: Servo Gain Tuning” for details.

® A quadruple val

Category
Format

Data range 1
Data range 2
Shipping set

® A change in the

ue of the setting of the parameter SG is the actual position loop bandwidth.

Parameter

SG data

0 : Manual setting by the parameters PG and VG
1to 250 [x 4 Hz] : Position loop control band width

0

parameter SG automatically resets the parameters PG (Position loop proportional gain)

and VG (Velocity loop proportional gain).

® Changes in the parameters PG, VG and LO (Load inertia) will clear the parameter SG to zero (0).

* Si : Set Initial Parameters

® This command resets the parameters to the shipping set.

Category

Format 1

Format 2

Format 3
Condition to be
met

Command

ST . Initializes the servo parameters.
(The parameters to be read out by the commands TS1 and TS2.)

ST /sy - Initializes all parameters excluding the parameter AO (Absolute position scale
offset.

SI /AL . Initializes all parameters.

The servo must be deactivated. (In case of the commands SI/SY or SI/AL)

® |n case of the alarm E2 (RAM error) or the alarm E7 (System error), execution of the command Sl will
automatically initialize the broken area of the ROM.

@ The command Sl does not initialize programs, the function set to the control input/output and the alarm
history. The following commands reset to the shipping set respectively.

¢ Initialization of the programs: Command CC/AL

¢ Initialization of the function set to the control inputs and outputs: Commands PI/CL or PO/CL

¢ Initialization of the alarm history: Command TA/CL

A Caution

: The initialization of the System requires approximately 40 seconds.

If the control power is turned off during the initialization, the alarm E2 (RAM
error) may occur.

*@ SK : (Factory use only)

® This parameter is for factory use only. Do not change the setting. .
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ol

SL : Set Control Mode

® This parameter is used to set up the control mode.
¢ SL1: Torque control mode
¢ SL2: Velocity control mode

O SL3: Position control mode

Category Command
Format SL data
Data range 1to3
Shipping set 3

SP : Start Program

® This command starts the program of the specified program channel.

¢ Refer to “6.3.2.2. Program Positioning Operation via RS-232C Communication” for details.

Category Command

Format 1 SP data

Format 2 SP /AJ : Starts the demonstration program.
Data range 0 to 255 [channel]

e The Motor is not stopping because of an alarm or wiring.
e The input STP (Stop) is not activated.
o All conditions for execution of the program is met.

Conditions to be

met In case of the command “SP/AJ”, the following conditions are necessary in addition to the above

conditions.

e The servo is on.

e The System is not in positioning operation caused by the internal command (Positioning
command, Jogging, and Home Return).

*

SQ : (Factory use only)

® This parameter is for the factory use only. Do not change the setting. .
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SU : Transmission Check Sum

® This parameter is used to attach the check sum to the transmission data from Driver Unit.

Category Parameter

Format SU data

Data range 0 : No check su_m is tran_smitted.
1 : Check sum is transmitted.

Shipping set 0

® This allows the use of check sum output function for error detection in RS-232C communication.

® Since parameter SU is not saved to EEPROM for backup, it is necessary to set up SU1 at every startup

time.

® While with command transmission from the higher level controller the error can be detected by the
transmitted data and the echo-back from Driver Unit, this function will be used in the case where the string

transmitted from Driver Unit is unpredictable as in the case of monitor command (example: TP
command).

® The check sum applies to characters starting immediately after line feed code (OAh) to the character

immediately before the carriage return code (ODh).

® Before outputting the carriage return code (ODh), check sum output code@ (40h) followed by check sum

will be transmitted.

® The check sum is created by summing up the ASCII code of entire object characters and then converting

the lower 8 [bit] of the sum to 1’s complement.

Figure 9-6: Response in the case of SUO

:TP
TPlOO

Input (to Driver Unit)

Display
(The enclosed characters are hidden.)

QRlE

54y| | 504 | 0Dy

Character code (hexadecimal)

Return message (from Driver Unit)

Display (Enclosed ch: t
g <] [7)[¥]_[mam | e o) e]_ [m|m]
Character code (hexadecimal) | OBu| |3Ru| |54u| 50y ODy| |OAz| | 20m| | 54g EHM ODg| [0Ay| | 3R

Figure 9-7: Response in the case of SU1

:TP@!
TP100@T

Input (to Driver Unit)

Display
(The enclosed characters are hidden.)

Character code (hexadecimal)

T)| 2]
THENCS
Return message (from Driver Unit)

stags= ] ] [+ [ o] ][] | <] e o) = ]

are hidden.)

Character code (hexadecimal) |0Ag| | 3Ry 54y |504||40y| |214| |ODg| |ORAg| |204| |544| | 504| |31y |304| [30x| |404| |ARy| |ODy| |OAy| | 3Ry
Object of check sum
e R G B i oy

Object of check sum
’ Check sum output code

’ Check sum output code
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SV :Servo ON

® The command SV allows the System to activate the Motor servo. The input SVON (Servo on) controls on
and off of the Motor servo.

O Refer to “7.1.4. Servo on: SVON” for details.

¢ The command MO (Motor off) deactivates the Motor servo and prohibits activating the Motor
servo afterward.

Category Command
Format sv

SW : Saw Wave

® This monitor outputs a saw wave to the monitors MON1 and MON2.

Category Monitor
Format SW
Data range —-128 to 127

® For an example, set the parameter MN (Primary analog monitor) to “MNSW?” for testing the primary
analog monitor.

¢ The monitor outputs the saw wave of which frequency is 256 [ms] and output level isOto 5

V1.
Figure 9-8: Example of the analog monitor SW
Dispalay of an Oscilloscope

5[Vl —

0V — ; ;
le—>]

256 [ms]
() TA : Tell Alarm Status

@ This monitor reads out the contents of alarm and warning.

O Refer to “7.3.2. Alarm Monitor” for details.

Category Monitor

Format 1 TA . Identifies all alarms and warnings currently reported.
Format 2 ?TA : Reads out all alarms currently reported at one time.
Format 3 TA /HI : Reads out the history of alarms, warnings and events.
Format 4 TA /CL : Clears the history of alarm occurrence.

(Requires an input of the password.)

® Refer tot”11. Warning and Alarm” for the alarms and the warnings.
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TC : Tell Channel Program

® This command reads out the contents of the program of a specified program channel.

¢ Refer to “6.3.2.3. Programming” for details.

Category Command

Format 1 TC data : Reads out the contents of the specified program channel.
Format 2 TC /AL : Reads out the contents of all program channels.

Data range 0to 255 [channel]

TCV : (Factory use only)

® This monitor is for factory use only.

TD : Tell Position, Degree Unit

® Monitors the current position.

O Refer to “7.3. RS-232C/USB Monitor” for details.

Category Monitor
Format TD
Data range 0 to 35999 [0.01°]

TDC: Tell Command Position, Degree Unit

@ Reports the current commanded position.
O Refer to “7.3. RS-232C/USB Monitor” for details.

¢ The commanded position equals a sum of the current position data and the position error; that
is the current target position.

Category monitor
Format TDC
Data range 0 to 35 999[0.01°]

TDV : (Factory use only)

@ This monitor is for the factory use only.

TE: Tell Position Error Counter

® Monitors the state of the position error counter.
O Refer to “ 7.3. RS-232C/USB Monitor” for details.

¢ The position error counter indicates the difference between the current position and the
commanded position.

Category monitor
Format TE
Data range 0to =2 621 439 [pulse] (This is an approximate number.)
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TEO : Tell Position Error, Over

® This parameter specifies the threshold for an activation of the output TEO (Position error, over).

¢ Refer to “8.3.2.1. Position Error: TEU (Position Error, Under) and TEO (Position Error,
Over)” for details.

¢ The output TEO activates when the data of the position error counter is greater or equal to the
setting of the parameter TEO.

Category Parameter

Format TEO data

Data range 0 to 2 621 439 [pulse]
Shipping set 0

TEU : Tell Position Error, Under

® This parameter specifies the threshold for an activation of the TEU output (Position error, under)

¢ Refer to “8.3.2.1. Position Error: TEU (Position Error, Under) and TEO (Position Error,
Over)” for details.

¢ The output TEU activates when the data of the position error counter is less or equal to the
setting of the parameter TEU.

category Parameter

Format TEU data

Data range 0 to 2 621 439 [pulse]
Shipping set 0

TG: Tell Gain Switching

@ This monitor reports the state of the automatic gain switching function.

¢ Refer to “8.5.4. Automatic Gain Switching” for details.

Category Monitor
Format TG
Data ranae 0 : The gains for gain switching are applied. (Parameters PGL and VGL)
9 1 : The normal gains are applied. (Gains PG and VG)
TI: Timer

® This parameter sets the pausing time of an operation to a program.

¢ Refer to “6.3.2.4. Program Sequence” for details.

Category Parameter
Format TI data
Data range 0.0 to 10 000.0 [ms]

® At the state of the normal command prompt, an input of the command “?TT” reports the residual time of
the timer currently applied.
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TJ :Tell Thermal

® This monitor reports the thermal loading.
O Refer to “7.3.6. Monitor for Software Thermal Loading:Monitor TJ” for details.

¢ The warning A3 (Over Load) occurs when the readout of the monitor TJ is 100.

® |t is essential to reduce the thermal loading to 0% for continual operation of one “user defined” cycle.

Category Monitor

Format TJ

Data range 0.00 to 100.00[%]
E TJO : Tell Thermal, Over

® This parameter specifies the threshold of the thermal loading to activate the output TJO (Thermal loading

over).
¢ Refer to “8.3.2.5. Thermal Loading: Outputs TJU (Thermal Loading, Under) and TJO
(Thermal Loading, Over)” for details.
¢ The output TJO reports that the thermal loading is over when it is greater or equal to the
setting of the parameter TJO.
Category Parameter
Format TJO data
Data range 0.00 to 100.00[%]
Shipping set 0.00
E TJU : Tell Thermal, Under
® This parameter specifies the threshold of the thermal loading to activates the output TIU(Tell thermal,
under).
¢ Refer to “8.3.2.5. Thermal Loading: Outputs TJU (Thermal Loading, Under) and TJO
(Thermal Loading, Over)” for details.
¢ The output TJU activates when the thermal loading is less or equal to the setting of the
parameter RJU.
Category Parameter
Format TJU data
Data range 0.00 to 100.00[%]
Shipping set 0.00
*@ TL : Torque Limit Rate

® This parameter limits the output torque.

¢ Refer to “8.5.1. Servo Block Diagram” for details.

Category Parameter
Format TL data

Data range 0.00 to 100.00[%]
Shipping set 100.00

— 9-66 —



9. Details of Command and Parameter

TN: Tell Position, CR Unit

® This monitor reports the current position.
¢ Refer to “7.3. RS-232C/USB monitor” for details.

¢ The monitor TN reports the current position in the units set by the parameter CR (Circular
resolution).

¢ This monitor is used to read out the position data in the pulse train command positioning.

Category Monitor
Format TN
Data range 0 to Parameter CR -1 [360°/Parameter CR]

TNC : Tell Command Position, CR Unit

® This monitor reports the current commanded position.
¢ Refer to “7.3. RS-232C/USB Monitor” for details.

¢ The commanded position is a sum of the current position and the position error; it is the
current target position, that is.

¢ The monitor TNC reads out the current poison in the units set by the parameter CR (Circular
resolution).

¢ This monitor is used to read out the position data in the pulse train command positioning.

Category Monitor
Format TNC
Data range 0 to Parameter CR — 1 [360°/Parameter CR]

TOB : (Factory use only)

@ This monitor is for factory use only.

TP : Tell Position, Pulse Unit

@ This monitor reads out the current position.

O Refer to “7.3.5. Current Position Monitor: Monitor TP” for details.

Category Monitor
Format TP
Data range 0 to 2 621 439 [pulse]

TPC : Tell Command Position, Pulse Unit

® This monitor reads out the current commanded position.
¢ Refer to “7.3. RS-232C/USB monitor” for details.

¢ The commanded position is a sum of the current position and the position error: that is the
current target position.

Category Monitor
Format TPC
Data range 0to 2 621 439 [pulse]
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TPI : Tell Input Port

® This command monitors the function setting to the input ports.
¢ Refer to “8.1.3.1. Editing Control Input Function” for details.

Category Command

Format 1 TPI data : Monitors the setting of a specified control input port.
Format 2 TPI /AL : Monitors the all settings of the control input ports.
Data range 0 to 16 [port]

Figure 9-9: Example of the command TPI/AL

f: TPI/AL
>TPIO; e
FNEMST;
AR1;
NWO0.2
>TPI1;e
FNACLR;

ABRO;
\\§ — J

Port number

Port number

TPO : Tell Output Port

® This command reads out the function setting of the control output ports.

¢ Refer to “8.1.3.2. Editing Control Output Function” for details.

Command Command

Format 1 TPO data : Monitors the function setting of a specified control input port.
Format 2 TPO /AL : Monitors the all function settings of the control input ports.
Data range 0to 7 [Port]

Figure 9-10: Example of the command TPO/AL

{: TPO/AL
>TPOO; ¢
FNDRDY;
GCO;

STO0.0
>TPO1; e
FNWRN;

GC1;
. — J/

Port number

Port number
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TQ : Tell Position, QR Unit

® This monitor reads out the current position.
¢ Refer to “8.6.4. User Scale Positing” and “7.3. RS-232C/USB Monitor” for details.

¢ The readout is in units of the data by the parameter QR (Dividing number, user scale).

¢ This is to monitor the position when a positioning is caused by the commands AQ or 1Q(User
scale positioning).

Category Monitor
Format TQ
Data range 0 to Parameter QR —1 [360°]/Parameter QR]

TQC : Tell Command Position, QR Unit

® This monitor reads out the current commanded position.
¢ Refer to “8.6.4. User Scale Positioning” and “7.3. RS-232C/USB Monitor” for details.

¢ Commanded positioning is a sum of the current position and the position error; it is the
current target position, that is.

O The readout is in units the resolution specified by the parameter QR (Dividing number, user
scale).

¢ This is used to monitor the position data in a positioning caused by the commands AQ or IQ
(User scale positioning).

Category Monitor
Format TQC
Data range 0 to Parameter QR — 1 [360°/Parmeter]

TR : Tell RDC Position Data

® This monitor reads out the error in error counter.

® The monitor TR is used when adjusting the position of a limit sensor for Home Return operation.

¢ Refer to “8.8.4. Position Adjustment of Home Limit Sensor” for details.

Category Monitor
Format TR
Data range 0 to 65535 [0.5 pulses]

TRC : Tell Rotation Command

® This monitor reads out the transient velocity command.
¢ Refer to “7.3. RS-232C/USB Monitor” for details.

¢ The transient position command is a differentiation (sampling) of the velocity command; it
can be the velocity compensation command.

Category Monitor
Format TRC
Data range 0.000 to + 10.000 [s]
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TRS : (Factory use only)

® This monitor is factory use only.

TS: Tell

Settings

® This command monitors the parameter settings in a group.

O Refer to “4.1.3.1. Monitoring Parameters by a Group” for details.

: Reads out only the parameters altered from the shipping set.
:Reads out all groups.

Category Command
Format 1 TS data
Format 2 TS data /MD
Data range 1 0

Data range 2

1to 13 [Group]

: Reads out the specified group.

Table 9-9: Reading out groups by the command TS

TS Group Parameters

0 All parameters (All parameters listed below)

1 Basic servo PG, PGL, VG, VGL, FQ, LG, LB, TL, GP, GT

2 Applied servo FO, FP, FS, NP, NPQ, NS, NSQ, DBP, BL, FF, ZF

3 Positioning completion Cco, IN, IS, FW

4 Pulse train input CR, PC, PM

5 Position feedback FD, FZ, FR

6 Position scale data PS, DI, OTP, OTM, AO

7 Positioning MV, MA, MB, Jv, JA, JB, HV, HA, HB, HZ, MD, CSA, CSB,
QR, OE, PK, AE

8 Home return OS, HD, HO

9 (Reserved) SQ, RW

General inputs/outputs OV, BW, NA, NB, ZAS, ZAE, ZAW, ZBS, ZBE, ZBW, ZCS, ZCE,

10 ZCW, TEU, TEO, TVU, TVO, TVEU, TVEO, TTU, TTO, TJU, TJO,
MN, MNR, MNY, MX, MXR, MXY, POD

11 | Communication MM, BM, WM, EC, MR, PP

12 | Automatic tuning LO, SG, ZP

13 | Analog input related SL, AC, AG, AF, DBA, AFP, AFS, SF

TST: Tell Settle Time

@ This monitor reads out the settling time by a positioning command.

O Refer to “7.3. RS-232C/USB Monitor” for the details.

¢ The settling time is the time stating from an input of the internal position command to the first
completion of a positioning operation.

¢ The readout is reset at every completion of positioning operation.

Category Monitor
Format TST
Data range

0.0 to 214 641 044.2 [ms]
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TT : Tell Torque Command

® This monitor reads out the torque command.
O Refer to “7.3. RS-232C/USB Monitor” for details.

Category Monitor
Format TT
Data range 0.00 to £100.00[%]

TTO : Tell Torgue Command, Over

® This parameter sets the threshold to activate the putout TTO (Torque command over).

O Refer to “8.3.2.4. Torque Command: Output TTU (Torque command, under) and Output TTO
(Torque command, over) ” for details.

¢ The output TTO activates when the torque command is greater or equal to the threshold
specified by the parameter TTO.

Category Parameter
Format TTO data

Data range 0.00 to 100.00[%]
Shipping set 0.00

TTU : Tell Torgue Command, Under

® The parameter sets the threshold to activates the TTU (Torque command, under)

¢ Refer to “8.3.2.4. Torque Command: Output TTU (Torque command, under) and Output TTO
(Torque command, over) ” for details.

¢ The output TTU activates when the torque command is less or equal to the threshold set by
the parameter TTU.

Category Parameter
Format TTU data

Data range 0.00 to 100.00[%]
Shipping set 0.00

TV : Tell Velocity

@ Reads out the current velocity.

O Refer to “7.3. RS-232C/USB Monitor” for details.

Command Monitor
Format vV
Data range 0.000 to + 10.000 [s] (The data range is an approximate value.)
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TVC : Tell Velocity Command

® This monitor reads out the transient velocity command in the internal control block.

¢ Refer to “7.3. RS-232C/USB Monitor” and “8.5.1. Servo Block Diagram” for details.

Category Monitor
Format TVC
Data range 0.000 to £10.000 [s7] (The data range is a ball park figure.)

TVE : Tell Velocity Error

® This monitor reads out the velocity error in the internal control block.

¢ Refer to “7.3. RS-232C/USB Monitor” and “8.5.1. Servo Block Diagram” for details.

Category Monitor

Format TVE

Data range 0.000 to + 10.000 [s}] (the data range is a ballpark figure.)
B TVEO: Tell Velocity Error, Over

® This parameter sets the threshold to activate the output TVEO (Velocity error, over).

O See “8.3.2.2. Velocity: Outputs TVEU (Velocity Error, Under) and TVEO (Velocity Error,
Over)” for details.

¢ The output TVEO activates when the absolute value of the velocity error is greater or equal to
the threshold set by the parameter TVEO.

Category Parameter
Format TVEO data
Data range 0.000 to 10.000 [s?]
Shipping set 0.00
E TVEU: Tell Velocity Error, Under

@ This parameter sets the threshold to activate the output TVEU (Velocity error, under).

O eSee “8.3.2.2. Velocity: Outputs TVEU (Velocity Error, Under) and TVEO (Velocity Error,
Over)” for details.

¢ The output TVEU is less or equal to the threshold set by the parameter TVEU.

Category Parameter

Format TVEU data

Data range 0.000 to 10.000 [s]
Shipping set 0.00
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P TVO: Tell Velocity, Over

® This parameter sets the threshold to activate the output TVO (Velocity over).

¢ Refer to “8.3.2.3. Velocity: Outputs TVU (Velocity, under), and TVO (Velocity, over)” for
details.

¢ The outpour TVO activates when the absolute value of the velocity is greater or equal to the
threshold set by the parameter TVO.

Category Parameter
Format TVO data
Data range 0.000~¥ to 10.000 [s}]
Shipping set 0.00
P TVU: Tell Velocity, Under

® This monitor sets the threshold to activate the output TVU (Velocity over).

¢ Refer to “8.3.2.3. Velocity: Outputs TVU (Velocity, under), and TVO (Velocity, over)” for
details.

¢ The output TVU activates when the absolute value of the velocity is less or equal to the
threshold set by the parameter TVU.

Category Parameter

Format TVU data

Data range 0.000 to 10.000 [s}]
Shipping set 0.00

TXO0 : Parameter Dump

® This command reads out all user parameters excluding the parameter AO (Absolute position scale offset)
and the parameter MM (Multi-line mode).

¢ The parameter AO holds the home position data set by the user. Monitor the individual setting
of each Motor.

@ \When backing up the settings of the Driver Unit, receive the response of command TXO0 by such means as
EDD Megaterm and take a note of it.

¢ When you back up by using EDD Megaterm, refer to "appendix 4 Handling of Saved Data in
Megaterm".

¢ The response to the command TXO0 does not include the parameters AO and MM. Monitor,
back up and restore their settings by other means.

Category Command
Format TXO0

— 9-73 —



9. Details of Command and Parameter

TXT : Tell Index Time

® This monitor reports the time for positioning operation caused by a positioning command.
O Refer to “7.3. RS-232C/USB Monitor” for details.

¢ The time for positioning operation is the time form the input of an internal positioning
command to the first completion of the operation.

¢ The Driver Unit reset the time for every completion of the operation.

Category monitor

Format TXT

Data range 0.0to 214 641 044.2 [ms]
@ VG : Velocity Gain

® This parameter sets the velocity loop proportional gain.

¢ Refer to “5.4.2. Setting Velocity Loop Proportional Gain (VG)” for details.

Category Parameter
Format VG data
Data range 0.10 to 255.00
Shipping set 1.50

@ |f the parameter VG is changed, the parameters SG (Servo gain) will be cleared to zero (0).

E VGL: Velocity Gain, Lower

® This parameter set the velocity loop proportional gain for a stopping Motor in the gain switching function.
¢ Refer to “8.5.4. Automatic Gain Switching” for details.

¢ The automatic gains switching is effective when the parameter GP (Gain switching point” is
set to [GP > 0].

Category Parameter
Format VGL data
Data range 0.10 to 255.00
Shipping set 1.50
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* VL : Velocity Limiter

® This parameter sets the limits to the velocity for a positioning operation caused by the internal commands
(Positioning commands, jogging, and Home Return) and the threshold to report the abnormal velocity
command in pulse train positioning operation.
® The parameter VL will be automatically set when the parameter FR (Feedback signal resolution) is specified.
O Refer to “7.2.8.1. Resolution of Position Feedback Signal” for details.
¢ The limiting velocity is to control the frequency of the position feedback signal not to exceed
781 [kHz].

® In case of the operation caused by the internal commands, the velocity is limited to the setting of the
parameter VL regardless of the settings of other parameters such as the parameter MV.

® |n case of the pulse train command operation, the warning CO (Pulse command/Feedback error) occurs
referring to the setting of the parameter VL as a guide.

Category Parameter

Format VL data

Data range 0.001 to 10.000 [s}]
Shipping set 10.000

WCD : (Application use only)

® This parameter is only used for the EDD Megaterm. Do not change the setting.

WCDA: (Application use only)

® This parameter is only used for the EDD Megaterm. Do not change the setting.

WCDB: (Application use only)

® This parameter is only used for the EDD Megaterm. Do not change the setting.

WCDC: (Application use only)

® This parameter is only used for the EDD Megaterm. Do not change the setting.

WCDD: (Application use only)

® This parameter is only used for the EDD Megaterm. Do not change the setting.
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* WD : Write Data

® This command backs up the current settings of the parameters, programs and control inputs/outputs to the
EEPROM.

O Refer to “8.9. RS-232C Communication” for details.

® |f the parameter WM (Write mode to EEPROM) is set to WML, execution of the WD command will
forcibly back up the settings to the EEPROM.

Category Command
Format WD
A Caution : For backing up all data which are currently set, it requires

approximately 40 seconds. If the control power is turned off during saving
the data, the alarm E2 (ROM error) may occur when the power is tuned on
next time.

»* WM : Write Mode to EEPROM

® This parameter decides if the parameters, programs and the setting of control inputs and outputs shall be
backed up to the EEPROM.

¢ Refer to “6.3.5. RS-232C Communication Positioning Operation” for details.

¢ The EEPROM has the limitation on the frequency of writing and deleting. (Approximately
100 000 times) Frequent back up of the settings may shorten the operation life of the
EEPROM. The parameter WM selects the necessity of backup.

Category Parameter
Format WM data
Data range 1 0 : Back up to the EEPROM.
Data range 2 1 : Not back up.
Shipping set 0
A Caution : When the setting of the WM is changed to WM1 (Not back up) to

WMO (Back up to the EEPROM), it may require approximately 40 seconds
to write the all current settings to the EEPROM. If the control power is turned
off during backing up, the alarm E2 (ROM error) may occur.

» The System initializes the backed up data to the EEPROM at the execution
of the command Sl (Set initial parameter) even the parameter is set to WM1
(Not back up).

WO : Power on Counter Monitor

® This monitor reads out the number of turned on times of the control power.

® The power on counter is used for the time stamp to record the history of alarm occurrence.

¢ Refer to “7.3.2.2. Monitor for Alarm History and Event: Monitor TA/HI” for details.

Category Monitor
Format WO
Data range 0 to 214 748 364 [times]
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WVA : (Application use only)

® This parameter is used only for the EDD Megaterm. Do not change the setting.

WVB : (Application use only)

® This parameter is used only for the EDD Megaterm. Do not change the setting.

WVC : (Application use only)

® This parameter is used only for the EDD Megaterm. Do not change the setting.

WVD : (Application use only)

® This parameter is used only for the EDD Megaterm. Do not change the setting.

WWZC: Multi- monitor clear

® This command cancels the multi-monitor function.

¢ Refer to “4.1.4.1. Inputting a Command while Monitoring Multiple Conditions” for details.

Category Command
Format WWC
* XDB : (Factory use only)

® This parameter is for factory use only. Do not change the setting,

* XDM : (Factory use only)

® This parameter is for factory use only. Do not change the setting,

* XIE : (Factory use only)

® This parameter is for factory use only. Do not change the setting,

* XIG : (Factory use only)

® This parameter is for factory use only. Do not change the setting,

* XIl  : (Factory use only)

® This parameter is for factory use only. Do not change the setting,

* XIL : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
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* XIP : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XIR : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XIS : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XLF : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XMF : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XMM : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XMT : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XOL : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XOP : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XPA : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XPD : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XPN : (Factory use only)

® This parameter is for factory use only.

Do not change the setting,
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* XPR : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XPS : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XRC : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XRI : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XRK : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XRO : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XRR : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XRT : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XRW : (Factory use only)

® This parameter is for factory use only. Do not change the setting.
* XSY : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XSQ : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XTR : (Factory use only)

® This parameter is for factory use only.

Do not change the setting,
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* XTY : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XUF : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XUG : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XVF : (Factory use only)

® This parameter is for factory use only. Do not change the setting,
* XVG: (Factory use only)

® This parameter is for factory use only. Do not change the setting,

ZAS : Start Point of Zone A

® This parameter sets the starting point of the zone A at where he output ZONEA (Zone A) closes.
O Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC?” for details.

O The zone A starts from the setting of the parameter ZAS (Start point of zone A) in the
counting up direction (plus direction) of scale data and ends at the setting of the parameter
ZAE (End point of zone A).

Category Parameter

Format 1 ZAS data

Format 2 ZAS /ST : Sets the current position to the start point of the zone A.
Data range 0 to 2 621 439 [pulse]

Shipping set 0

<In case of teaching by the ZAS/ST>
Conditions tobe | e Alarm A0 (Position sensor error) is not occurring.
met e Alarm Al (Absolute position error) is not occurring.
o Alarm A4 (Over speed) is not occurring.
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ZAE : End Point of Zone A

® This parameter sets the end point of the zone A at where the output ZONEA (Zone A) opens.
¢ Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC?” for details.

O The zone A starts from the setting of the parameter ZAS (Start point of zone A)in the
counting up direction (plus direction) of scale data and ends at the setting of the parameter
ZAE (End point of zone A).

Category Parameter

Format 1 ZAE data

Format 2 ZAE /ST . Sets the current position to the end point of the zone A.
Data range 0 to 2 621 439 [pulse]

Shipping set 0

<In case of teaching by the ZAE/ST>
Conditions to be | e Alarm A0 (Position sensor error) is not occurring.
met o Alarm Al (Absolute position error) is not occurring.
o Alarm A4 (Over speed) is not occurring.

ZAW : Zone A Width

® This parameter sets the minimum outputting time of the output ZONEA (Zone A).
O Refer to “8.3.1. In-zone Output: ZONEA,ZONEB, and ZONEC” for details.

¢ When the Motor passes a narrow zone in high speed, the time for outputting the ZONEA
signal gets shorter. The parameter ZAW is used for reliable detection of the output signal.

Category Parameter
Format ZAW data

Data range 0.0 to 10 000.0 [ms]
Shipping set 0.0

ZBS : Start Point of Zone B

® This parameter sets the starting point of the zone B at where he output ZONEB (Zone B) closes.
O Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC?” for details.

¢ The zone B starts from the setting of the parameter ZBS (Start point of zone B) in the
counting up direction (plus direction) of scale data and ends at the setting of the parameter
ZBE (End point of zone B).

Category Parameter

Format 1 ZBS data

Format 2 ZBS /ST : Sets the current position to the start point of the zone B.
Data range 0to 2 621 439 [pulse]

Shipping set 0

<In case of teaching by the ZBS/ST>
Conditions tobe | e Alarm A0 (Position sensor error) is not occurring.
met o Alarm Al (Absolute position error) is not occurring.
o Alarm A4 (Over speed) is not occurring.
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P

ZBE : End Point of Zone B

® This parameter sets the end point of the zone B at where the output ZONEB (Zone B) opens.

Category
Format 1
Format 2
Data range
Shipping set

¢ Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC?” for details.
O The zone B starts from the setting of the parameter ZBS (Start point of zone B) in the

counting up direction (plus direction) of scale data and ends at the setting of the parameter

ZBE (End point of zone B).

Parameter

ZBE data

ZBE /ST : Sets the current position to the end point of the zone B.
0 to 2 621 439 [pulse]

0

<In case of teaching by the ZBE/ST>

Conditions to be | e Alarm A0 (Position sensor error) is not occurring.

met

o Alarm Al (Absolute position error) is not occurring.
o Alarm A4 (Over speed) is not occurring.

ZBW : Zone B Width

® This parameter sets the minimum outputting time of the output ZONEB (Zone B).

Category
Format
Data range
Shipping set

O Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC?” for details.

¢ When the Motor passes a harrow zone in high speed, the time for outputting the ZONEB
signal gets shorter. The parameter ZBW is used for reliable detection of the output signal.

Parameter

ZBW data

0.0to 10 000.0 [ms]
0.0

ZCS : Start Point of Zone C

® This parameter sets the starting point of the zone C at where he output ZONEC (Zone C) closes.

Category
Format 1
Format 2
Data range
Shipping set

O Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC?” for details.
¢ The zone C starts from the setting of the parameter ZCS (Start point of zone C) in the

counting up direction (plus direction) of scale data and ends at the setting of the parameter

ZCE (End point of zone C).

Parameter

ZCS data

ZCS /ST : Sets the current position to the start point of the zone C
0~2 621 439 [pulse]

0

<In case of teaching by the ZCS/ST>

Conditions tobe | e Alarm A0 (Position sensor error) is not occurring.

met

o Alarm Al (Absolute position error) is not occurring.
o Alarm A4 (Over speed) is not occurring.
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P ZCE : End Point of Zone C

® This parameter sets the end point of the zone C at where the output ZONEC (Zone C) opens.
¢ Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC?” for details.

¢ The zone C starts from the setting of the parameter ZCS (Start point of zone C) in the
counting up direction (plus direction) of scale data and ends at the setting of the parameter
ZCE (End point of zone C).

Category Parameter
Format 1 ZCE data
Format 2 ZCE /ST . Sets the current position to the end point of the zone C.
Data range 0 to 2 621 439 [pulse]
Shipping set 0
e <In case of teaching by the ZCE/ST>
Conditions to be | e Alarm A0 (Position sensor error) is not occurring.
met o Alarm Al (Absolute position error) is not occurring.
o Alarm A4 (Over speed) is not occurring.
B ZCW : Zone C Width

® This parameter sets the minimum outputting time of the output ZONEC (Zone C).
O Refer to “8.3.1. In-zone Output: ZONEA, ZONEB, and ZONEC?” for details.

¢ When the Motor passes a narrow zone in high speed, the time for outputting the ZONEC
signal gets shorter. The parameter ZCW is used for reliable detection of the output signal.

Category Parameter
Format ZCW data
Data range 0.0to 10 000.0 [ms]
Shipping set 0.0
*@ ZF : (Factory use only)
A Caution : This parameter is properly set at the factory. Never change the
setting.
Category Parameter
Format ZF data
Data range Oto5
Shipping set 1
*@ ZP : (Factory use only)
A Caution : This parameter is factory use only. This is for the automatic tuning

function and is properly set at the factory. Never change the setting.

Category Parameter
Format ZP data
Data range 0.5t01.80
Shipping set 1.00
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9.4. Parameter List

® Some parameters listed in the “Table 9-10: Standard parameter settings of the Driver Unit Model EDD. ”
below require changing their settings from the shipping set (initial set). Set them in accordance with the

actual usage.

Table 9-10: Standard parameter settings of the Driver Unit Model EDD.

* Name Parameter Initial setting Data range User setting
P Position gain PG 0.001 0.001 to 10.000
P Position gain, lower(for stopping) PGL 0.001 0.001 to 10.000
P Velocity gain VG 1.50 0.10 to 255.00
P Velocity gain, lower VGL 1.50 0.10 to 255.00
P Observer Q filter FQ 10 0,1to 300
P Lower gain (When the input IOFF is ON) LG 50.00 0.00 to 100.00
P Observer limiter LB 0.00 0.00 to 100.00
* P Torque limit rate TL 100.00 0.00 to 100.00
P Gain switching point GP 0 0,1t02621439
P Switching gain timer GT 0.0 0.0to 10 000.0
P Low-pass filter OFF velocity FO 0.000 0.000, 0.001 to 10.000
P Low-pass filter, primary FP 0 0,10to 1 000
P Low-pass filter, secondary FS 0 0,10 to 1 000
P Notch filter, primary NP 0 0, 40 to 1 000
P Notch filter, primary Q parameter NPQ 0.25 0.10t0 5.00
P Notch filter, secondary NS 0 0,40 to 1 000
P Notch filter, secondary Q parameter NSQ 0.25 0.10t0 5.00
* P Dead band DBP 0 0to 4 095
* P Observer limit BL 100.00 0.00 to 100.00
* P Feed forward gain FF 1.0000 0.0000 to 1.0000
* P (Parameter for factory use only) ZF 1 - -
P Position error counter over limit co 200 000 1102621439
P In-position limit IN 400 0to 2621439
P In-position stability timer IS 0.0 0.0 to 10 000.0
P Fin width FW -1.0 —10 000.0 to 10 000.0
* P Circular resolution CR 2621 440 0,1 000 to 5242 879
* P Pulse command PC 0 0,14
* P Pulse train input filter PM 1 1,2,4
* Feedback direction mode FD 0 0,1
* P Feedback phase Z configuration FZ 0 0,1
* Feedback signal resolution FR 81 920 0,1to5 242880
* P Position scale select PS 1 1
* P Direction inversion DI 0 0,1
* P Soft travel limit, plus OTP 0 0102621439
* P Soft travel limit, minus OTM 0 0to 2621439
* P Absolute position scale offset AO 0 0102621439
P Move velocity MV 1.000 0.001 to 10.000
P Move acceleration MA 1.0 0.1 to 800.0
P Move deceleration MB 0.0 0.0, 0.1 to 800.0
P JOG velocity Jv 0.100 0.001 to 10.000
P JOG acceleration JA 1.0 0.1 to 800.0
P JOG deceleration JB 0.0 0.0, 0.1 to 800.0
P Home return velocity HV 0.200 0.001 to 10.000
P Home return acceleration HA 1.0 0.1 to 800.0
P Home return deceleration HB 0.0 0.0, 0.1 to 800.0
P Home return velocity HZ 0.010 0.001 to 0.200
P Move deceleration with stop MD 0.0 0.0, 0.1 to 800.0
P Acceleration pattern select csa 1 1to5
P Deceleration pattern select CSB 0 0,1t05
* P Dividing number, user scale OR 360 000 1to 2 621440
P Sequence option edit OE 0 0,1,2
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* Name Parameter | Initial setting Data range User setting
P Parameter keep PK 0 0,1
* Program auto execution AE -1 —1,0to 255
* P Origin setting mode 0s 6 1,3,4,56,7
* P Home return direction HD 1 0,1
* P Home offset HO 0 0to =262 144 000
* (Parameter for factory use only) SQ 0 - -
* Position detector properties switching RW 0 0,1
P Velocity override ov 100.00 0.00 to 200.00
P Busy width BW 0.0 0.0 to 10 000.0
P Near A NA 0 0 to 262 144 000
P Near B NB 0 0 to 262 144 000
P Start point of zone A ZAS 0 0102621439
P End point of zone A ZAE 0 0to 2621439
P Zone A width ZAW 0.0 0.0 to 10 000.0
P Start point of zone B ZBS 0 0102621439
P End point of zone B ZBE 0 0to 2621439
P Zone B width ZBW 0.0 0.0 to 10 000.0
P Start point of zone C ZCs 0 0102621439
P End point of zone C ZCE 0 0to 2621439
P Zone C width ZCW 0.0 0.0 to 10 000.0
P Tell position error, under TEU 0 0to 2621439
P Tell position error, over TEO 0 0to 2621439
P Tell velocity, under TVU 0.000 0.000 to 10.000
P Tell velocity, over TVO 0.000 0.000 to 10.000
P Tell velocity error, under TVEU 0.000 0.000 to 10.000
P Tell velocity error, over TVEO 0.000 0.000 to 10.000
P Tell torque command, under TTU 0.00 0.00 to 100.00
P Tell torque command, over TTO 0.00 0.00 to 100.00
P Tell thermal, under TJU 0.00 0.00 to 100.00
P Tell thermal, over TJO 0.00 0.00 to 100.00
P Monitor, primary MN 0 | 0to 8 (or command name)
P Monitor range, primary MNR 10.000 (Depends on MN setting)
P Monitor offset, primary MNY 0.000 (Depends on MN setting)
P Monitor, secondary MX 0 | 0to 8 (or command name)
P Monitor range, secondary MXR 10.000 (Depends on MX setting)
P Monitor offset, secondary MXY 0.000 (Depends on MX setting)
* P Multi-line mode MM 1 0,1
* P Backspace mode BM 1 0,1
* Write mode to EEPROM WM 0 0,1
* P End code EC 0 0,1
P Monitor refresh rate MR 0.0 —1.0, 0.0 to 10 000.0
* P Parameter prompt PP 1 0,1
* Power on display OD 1 0,1
* P Load inertia LO 0.000 0.000 to 4 000.000
P Servo gain SG 0 0, 1to 250
* P (Parameter for factory use only) ZP 1.00 - -
* P Control mode SL 3 1t03
* P Analog command mode AC 0 -1tol
* P Analog command gain AG 1 0.0001 to 2.0000
* P Analog command offset AF 0 —3276 to 3276
* P Analog command dead band DBA 0 —1023 to 1023
P Analog command filter, primary AFP 200 0, 10to 1000
P Analog command filter, secondary AFS 0 0, 10to 1000
P Soft start SF 0 0 to 100000
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10. Maintenance

10.1. Backup Parts
4 Motor and Driver Unit

® \We recommend keeping the backup of Motor and Driver Unit for a quick recovery for an unexpected
failure of the System.

€ Parameter and program data backup
® \We recommend keeping the note of all parameter settings and programs for an unexpected failure of the

Driver Unit.

O However, the parameters AO (Absolute position scale offset) and MM (Multi-line mode) must
be written down separately.

¢ Refer to “Appendix 3: How to Back up and Restore the Settings of Parameters and Programs”
for details.

0 EDD Megaterm, application software compatible with Windows™ 7/10, is available for the
backup.

® |f the backup with a personal computer is not available, read out the settings by the following commands
and write down the settings on the list provided on the last page of this manual.
(Appendix 9: Setting List of Parameter and Program of Driver Unit Model EDD)

O Parameter settings  : Command TS (Tell settings)
O Programs : Command TC (Tell channel program)
O Settings of control Input and Output
: Commands TPI (Tell input port) and TPO (Tell output port)

10.2. Storing the Parts

@ Store the Motor, the Cables and the Driver Unit in clean and dry condition. Put a cover on the Driver Unit
to avoid contamination.

Table 10-1: Storing condition

ltem Storing condition Remarks
* Indoor use only.
Motor Temr_)e_rature: 0to 40 [°C] * Free fr_om dust, condensation and
Humidity: 20 to 80% corrosive gas

* Protection code: IP30 equivalent

* Indoor use only
* Free from dust, condensation and
corrosive gas

Temperature: —20to 70 [°C]

Driver Unit Humidity: 90% or less
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10.3. Periodic Check

10.3.1. Motor

ACaution :Never disassemble the Motor and the resolver.

® The table below shows the checklist of periodic maintenance.

¢ The checking interval shown in the table is for reference only. It should be decided according to
the actual use conditions and environment.

® You do not require replenish the grease of the bearing.

® We cannot repair the Motors at the User’s site regardless of the level of failure. If any problem was found
by the periodic check, please consult with NSK sales or representative.

Table 10-2: Periodic Check of Motor

Item

Checking interval

How to check

Remarks

Vibration/Noise

Daily

Hearing

e No difference with
normal state.

Depending on the degree

Appearance e o Wipe off or blow off contaminants. -
exposed to contamination
_ . Dls_connect the Driver Unit, then_ check the « Resistance > 2 MO
Insulation Once a year resistance between the Motor coil and the Refer to “Appendix 2.7
ground earth with a 500v megohmmeter. pp )
Play in bearing |Once a year * Apply repetitive moment load less than the o No play by the feel.

limit, and feel play of the bearing.

10.3.2. Driver Unit (Including Cables and Handy Terminal)

ACaution :Do not disassemble the Driver Unit.

» High residual voltage may exist inside the Driver Unit for a while after the power is
turned off. (In such a case, “CHARGE LED” is on.)

@ The daily check of the Driver Unit is not necessary because of the use of highly reliable semiconductors.

The checks shown in Table 10-3 require at least once a year.

Table 10-3: Periodic check of Driver Unit

Iltem

Interval

Checking point

Remarks

Retighten screws | Oncelyear

Terminal block screws.
Connector fixing screws.

Cleaning Oncelyear

Remove dust or contaminants
outside of Driver Unit.

Cable check Oncelyear

Visually check any damages or

cracks.

Especially when you force to bend and twist
the cables, increase the checking interval
depending on the conditions.
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10.4. Periodic Replacement of Parts
10.4.1. Motor

® There are no parts that require periodic replacement in general use.

® |f a Motor requires repair service, please consult with NSK sales or representative. Any repair service at
the User’s site is not available.

10.4.2. Cables

® There are no parts that require periodic replacement in general use.
® |f the cables are used in the following environments that induce deterioration with age, we recommend
replacing the cables periodically, considering that they are expendables.

¢ When the cables are exposed to the following materials or environment:
* Materials: Oil or chemicals

* Environment: Highly humid, high or low temperature, and vibration.
O When a cable is forcibly dragged or bent.
O A cable is fixed in a way so that the force to the cable is concentrated on one point.

O A cable is put in a cable truck that has less room than normal.

® \We are sorry that repair service of a cable is not available.

O When only a part of cable between the connectors is damaged, we cannot repair that part only.
We have to replace the whole cable.

¢ If the end part of a cable such as a connector is damaged, the accumulated repair cost, which
includes the cost for repair work and parts, and other charges, exceeds the cost of a new cable.
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10.4.3. Driver Unit
€ Electrolytic capacitor
® Life of the electrolytic condenser largely depends on use conditions. The life of electrolytic capacitor is
approximately 10 years under the condition below. However, we do not guarantee the life of 10 years even

the conditions belows are met, since the unknown electrical over stress may be applied to the capacitor.

® \We do not replace the electrolytic capacitor only. Please consult with NSK sales or representative for
replacement.

Table 10-4: Approximated life of electrolytic capacitor

Name of part Function Approximated life Use conditions
. e Smoothes power 10 years o Annual average of ambient temperature: 30[[[°C]]] or less
Electrolytic U . ano
condenser voltage. This is not the o Average Iogd factor: _80 /o_or less
o Others guaranteed life. o Average daily operation time: 20 hours or less

*These are not guaranteed values.

¢ Relays
® The Driver Unit contains two relays. Approximated life is 100 000 times of switching.

® \We do not replace a relay only. Please consult with NSK sales or representative. It requires replacing the
printed circuit board.

Table10-5: Rough idea of life (Relays)

ltem Approx. life Definition to count the number of switching

100 000 Relay 1 | One time: Each switching of servo ON/OFF.
times Relay 2 | One time: Each activation of the dynamic brake (Servo ON/OFF, Alarm/Reset)

Relay
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® The Driver Unit Model EDD has an EEPROM for the data backup. The limitation on the number of times
for writing and deleting is approximately 100 000.

¢ The alarm E2 (ROM error) occurs when the EEPROM reaches its life.

¢ The EEPROM does not require any battery for data backup.

® \We do not replace the EEPROM itself. The Driver Unit must be replaced when the life of the EEPROM
has come to end.

® The EEPROM backs up the settings at the events described in “Table 10-6: Timing for writing data to the
EEPROM.”

O When setting the same data repeatedly, it is not necessary to change the data, thus actual data
backup won’t be performed.

O When the master controller frequently changes parameters in the middle of operation, we
recommend setting the parameter WM1 (Prohibit to back up data). However, if you require
backing up the settings, execute the command WD (Write data) before turning the power off.

It requires approximately 40 seconds for the backup. Do not turn off the power in the middle of

backing up the data.

Table 10-6: Timing for writing data to the EEPROM

Event

Object of backup

Way to prohibit the data

At the end of life of the EEPROM

backup
Turning on the control Number of times for
power power on
. *» Readouts of the command TA/HI (Read out
Occurrence history )
Occurrence of an alarm alarm history) may not be correct.
of an alarm .
* All the other parts will operate normally.
None
Setting history
Setting of the home
position Parameter AO The EEPROM cannot correctly back up the
(Absolute position parameter AO, and thus the alarm E2 (ROM
scale offset) error) occurs.
» Setting of parameter
+ Editing program Set the parameter WM

» Setting of function to
the ports of input and
output.

Setting data

(Write mode to EEPROM) to
WML1 (Prohibit data backup)

All settings won’t be correctly backed up, and
consequently the alarm E” (ROM error) occurs.

€ When replacing the Driver Unit

® Because the standard Driver Units Model EDD are interchangeable each other, simply replace with the
new Driver Unit that has the same reference number, then reset the all settings of parameters and
programs.

interchangeability.
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10.5. Repair Service

® Please return the product when it requires service. In general, any repair service at the user’s site is not
available.

® Please return us the NSK products only. When the NSK products are returned with jigs, cables or the like,

that are installed or attached to them by the user or a system integrator, NSK Ltd. shall not be liable for
loss or damage of these parts.

® \We presuppose that the returned unit for repair will be replaced with the new units.

¢ The actual costs of examination, repair work, and parts generally exceed the cost of new unit.
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10.6. Warranty Period and Covering Range
10.6.1. Warranty Period

® The warranty period is either one year from delivery or 2 400 hours of operation, whichever comes first.
10.6.2. Limited Warranty

® The warranty is limited to the products supplied by NSK Ltd.
® The defective products will be repaired free of charge within the applicable warranty period.

® Repairs after the expiration of the applicable warranty period will be subject to payment.

10.6.3. Immunities

® The product is not warranted in one of the following cases even within the warranty period:

¢ Failure of the unit due to installation and operation not in accordance with the instruction
manual specified by the supplier.

O Failure of the unit due to improper handling and use, modification and careless handling by the
user.

¢ Failure of the unit due to the causes other than those attributable to the supplier.

¢ Failure of the unit due to modification or repair that is conducted by a person(s) or party (ies)
other than the supplier.

¢ Other types of failures due to natural disasters and accidents (causes not attributable to the
responsibility of the supplier).

@ Damages induced by a failure of the supplied unit are not covered.
10.6.4. Service Fee
® Prices of goods do not include any applicable service charges, such as the dispatching of engineers.

@ Startup or maintenance services that require the dispatching of engineers are subject to payment even
during the applicable warranty period.

® Service charges will be invoiced in accordance with the supplier’s standard service charge list.

10.6.5. Notice for discontinuity of the Product and Duration of Support

@ We will notify you at least 1 year prior to the discontinuity of the product. The duration of support will be
five years after the discontinuity of the product.

10.6.6. Application to special uses
@ This product is intended for general industrial use. It was not designed or manufactured for uses that may

pose serious risk to people’s lives or property. It cannot be adapted for special uses such as nuclear
control, explosive/corrosive/poisonous material handling devices, safety devices, and their systems.

® Please contact NSK Ltd. in advance before using this product for aeronautical devices, transport devices,
and medical devices.

® While this product is manufactured under strict quality controls, NSK recommends that an appropriate

safety device be installed when used with equipment that could cause serious accidents or damage in the
event of product failure.
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11. Alarm and Warning

11. Alarm and Warning

11.1. Identifying Alarm and Warning

® |f an error occurs in the Megatorque Motor System, the Driver Unit Model EDD gives an alarm or a
warning.

Table 11-1: Category of abnormality and condition of the System

Error state Seriousness Output signal Motor condition Recovery
Reports an occurrence o Power off.
Alarm serious problem and input of | DRDY output opens™. Motor servo off ¢ In case of an emergency stop, clear the
emergency stop input EMST.
Reports an occurrence of ¢ You can clear a warning with the input
Warning | minor problem that can be [ WRN output opens* Depe_nds ona ACLR, the command CL and_ a reset of
' warning. power (Off—0n). However, it is

easily rectified.
y necessary to remedy the cause.

Either one of OTPA or Stops immediately.

Over . Report§ o_ne 9f the_ over OTPM*, from which the Ir_lput .Of I|_m|t e Move the Motor out of the off limits area.
travel limit | travel limits is activated. - direction is not
Motor entered, opens*. accepted

* When the setting of logic is the shipping set
11.1.1. LED Alarm Indicator

® Turn on the power and confirm the 7 segments LED (alarm indicator) on the front panel of the Driver Unit
for the condition of the System. If it is in the state shown in the Figure 11-1 below, an alarm or warning is
occurring.

O If the parameter LED (LED mode) is set other than LMO, the alarm indicator does not report the
occurrence of alarm or warning. (In such a case, it shows the state of the settings of the control
inputs and outputs.)

Fig 11-1: When error occurs Fig 11-2: In normal state
model EDD 7 segments LED: Identifies a type of alarm. IMmoder EDD
POWER SISPLAY ® |tindicates a type of alarm in 2 digit POWER DISPLAY
CHARGE E numbers. The numbers will be dispalyed CHARGE fim i}

in time sharing.

@D @o [GND ® |f two or more errors occurs, the LED @D |GND

— indicates them in the same manner as
described above.

Power LED: Turns on when the power
Power LED: It tuns on when the power is on. turns on.

Normal state: Green * Normal state: Green

Error occurs: Orange * Error: Orange

Fig 11-3: Example of simultaneous occurrence of the alarm F3 and F4.
(Hardware over travel limit and Emergency stop)

— 7 N 1
rl—%_—lsl—e—lw
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11. Alarm and Warning

11.1.2. Confirmation of Alarm and Warning

® The monitor TA reports the current status of alarm and warning.

@

2

Input the monitor TA.

T A e
F3>Hardware Over
» Travel;

The System reads out the current status of alarm and warning. There is no indication when no
alarm or warning is reported.

Every input of the key scrolls down to the next readout.
Keep pressing the key to monitor all alarms or press the key to quit monitoring.

F3>Hardware Over
» Travel;

F4>Emergency Stop;

The indicator shows that the alarm F3 (Hardware over travel) and the alarm F4 (Emergency
stop) are occurring.
*The monitoring order of alarms does not correspond to the order of occurrence.
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11.1.3. History of Alarm and Warning
® You can monitor the history of alarms, warnings and events that have occurred.
The Driver Unit stores the maximum of 32 records of alarms, warning and events.
¢ When the 33rd alarm is occurred, the Driver Unit deletes the first history record and adds the
record of the 33rd alarm to the end of the list.

A Caution :The history of alarms and warnings may not be properly recorded if the
control power is turned off immediately after their occurrence.
® The following are the contents of the record.
(1) History record number (The latest alarm is numbered to 1 [one].)
(2) Codes for alarms and warnings and sub codes. (A part of the sub codes is used for our analysis.
(3) Time of occurrence (Elapsed time from the power-on) and number of times of power-on.
¢ From the record of the time of occurrence, you can figure out whether an alarm occurred right
after the power was turned on, or it has been occurring continuously.
® The following describes how to monitor the history of alarms.

(1) Input the command TA/HI (Tell alarm status).

TlA LR e

: TA/HI
**>TIME=000:17:58.

4,3 7

Elapsed time from the
control power was on,
h.: min..:sec.:sec.

Number of times for power-on

The elapsed time from the control power is turned on and the current number of times of power-
on.

(2) Every input of the key will monitor the next line.

**>TIME=000:17:58.
4,3;
00>A0-0,000:04:52.

L4 1

History number .

Smaller: (Newer)
Larger: (older)

Number of times of power on at the occurrence

Alarm code
Sub code

Time of occurrence
Hour: min.: sec: sec

Keep pressing the key to monitor all alarms or press the key to quit monitoring.
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11. Alarm and Warning

® The table below lists the alarms and warnings that won’t be recorded to the alarm history.

Table 11-2: Alarms and warnings that won’t be recorded to the alarm history

7 segments LED Command TA: Tell alarm Description Mo'qu
condition
c3 C3>CPU Error* CPU error
EO EO>RAM Error RAM error Servo-off
E2 E2>ROM Error* ROM error
F2 F2>Software Over Travel Software over travel limit is
activated.
Hard Tavel Timit Servo-lock
F3 F3>Hardware Over Travel a_r ware over travel imit 1S
activated
F4 F4>Emergency Stop The input of EMST is ON.
P3>Control AC Line Under L. Servo-off
P3 * Control power falls below the limit.

Voltage

*1t may be recorded to the alarm history depending on the details of alarm.

® \When the home position is reset by the command AZ (Absolute ZERO position set) or the Home Return
operation, the event code “NO” is recorded: However this is not abnormal.

O Refer to “7.3.2.2. Monitor for Alarm History and Event: Monitor TA/HI” for details.
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11.2. List of Alarm and warning
11.2.1. Normal State

® The table below shows the condition of the System when the input SVON (Servo on) is activated and the
System is ready for the operation command, the System.

¢ For the execution of operation, clear the input STP (Stop).

Table 11-3: The condition for command acceptance

Output
POWER 7-seg. | Output | Output [ OTPA | Output .
LED LED | DRDY | WRN | and | svst | Motorcondition
OTMA
Green ] Close Closed | Closed | Closed Servo-on

A Caution :The outputs DRDY (Driver ready), WRN (Warning) and OTPA/OTPM
(Travel limit) are normally closed and they open for reporting abnormality.

e The shipping set of the outputs WRM and OTPA/OTMA is negative logic.
® |f the Motor does not move even no alarm or warning is reported, the System may be in the condition
shown in “Table 11-4: condition when the Motor does not move even in normal state.”

¢ In the condition shown in the table below, the Motor gets in the servo-off state and the dynamic
brake is functioning to brake the Motor.

¢ When the initialization of the CPU takes longer than 10 seconds at the power-on, the control
circuit is not functioning normally. Refer to “11.3.1. CPU Error” for the cause and remedy.

Table 11-4: condition when the Motor does not move even in normal state

Output
OTPA
POWER | 7-seg. | Output [ Output and Output Motor System Cause Remed
LED LED DRDY | WRN SVST | condition condition y
OTMA
Off Off Open Open Open Open Servo-off The power is | The power is not Turn on the
not turned on. | turned on. power
s The power is on, but .
Orange Off Open Open Open Open Servo-off Initializing the CPU is being Wait for about 3
CPU oo seconds
initialized.
The input SVON is [ Activate the
not activated. input SVON.
Green O Closed | Closed | Closed [ Open Servo-off | Servo-off
The input SVON Wait until the
is on, but the servo | output SVST
is not on yet. closes.
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11.2.2. Condition in the State of Alarm and Warning

® The Driver Unit reports three kinds of abnormality.
¢ Alarm
¢ Warning

: Abnormal state in which the System cannot continue the operation.

: Abnormality that can be avoided by changing the way of operation or
tuning of parameters.

O Over travel limit: Hardware over travel limit and software over travel limit

® For reporting abnormal state, the power LED on the front panel of the Driver Unit turns in orange and the
7 segments LED identifies the abnormality.

11.2.2.1. Alarm
® Reports occurrence of serious problem or in the state of Emergency stop.
¢ When an alarm is detected, the output DRDY opens, the condition of the Motor changes to
servo-off state, and the Dynamic brake functions to stop the Motor.
O In case of emergency stop, the state of alarm can be cleared by deactivation of the input EMST.
In case of other alarms, it is necessary to turn off the power and remedy the cause. (When the
part of the System is defective, some alarm cannot be cleared.)
Table 11-5: Alarm
Readout of the Output
I Command TA Name condion | DRDY | WAN | OTPA | fistory | ‘clear
(Tell alarm) OTMA Y
- - (CPU not functioning) Servo-off Open Open Open — —
AO0>Position Disconnected sensor Servo-
_ _ v _
AQ Sensor Error cable offOpen Open
Al Al>Absolute Position data error Servo-off | Open - - v -
Position Error
A2>Motor Cable Disconnected Motor
_ _ v _
A2 Disconnected cable Servo off Open
A4 A4>Over Speed Excess velocity Servo-off Open — — v —
A9>Commutation .
. _ _ v _
A9 Error Commutation error Servo-off Open
C3 C3>CPU Error CPU error Servo-off Open — — v'*1 —
EO EO>RAM Error RAM error Servo-off Open — — — —
E2 E2>ROM Error ROM error Servo-off Open — — v'*1 —
E7 E7>System Error System error Servo-off Open — — v —
E8 E8>I/F Error Interface error Servo-off Open — — v —
E9 E9>ADC Error ADC error Servo-off Open — — v —
F4 gizgmergency Emergency stop Servo-off Open - - - v*2
PO P0>Over Heat Over heat Servo-off Open — — v —
P1>Main AC Line
. _ _ v _
P1 Over Voltage Excess voltage Servo-off Open
P2 P2>Over Current Excess Motor current Servo-off Open — — v —
P3>Control AC
P3 Line Under \I;gl\;vaccéntrol power Servo-off Open - - 4 -
Voltage 9
P9 P9>Power Module Power module alarm Servo-off | Open - - 4 -
Alarm

*1: Back up only recordable history.
*2: Can be cleared by a deactivation of the input EMST.
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11.2.2.2. Warning
® Reports an occurrence of abnormality that can be easily rectified.
¢ When a warning is given the output WRN (Warning) closes if the shipping set of the output
logic is set to negative. The condition of the Motor depends on the type of warning. For a
warning that deactivates the Motor servo, the dynamic brake functions to stop the Motor.
¢ A warning can be cleared by the input ACLR (alarm clear) or the command CL (Alarm clear)
after remedying the cause.
Table 11-6: Warning
Readout of the Output
7-seg. _— Motor Output Output Alarm
Command TA Description o OTPA ) Clear
LED (Tell alarm) condition DRDY WRN OTMA history
A3 A3>Over Load g\?;trware thermal Servo-off - Open - 4 4
A5>0Origin Hone position Does not v v
AS Undefined undefined change - Open -
CO>Pulse Error in tzed
Co Command/Feedback | commande Servo-off - Open - v v
E position or the
rror .
feedback signal.
F1 F1>lj::x§:ess Excess position Servo-off _ Open _
Position Error error
F5 F5>Program Error | Program error Cycle stop*1 - Open -
F8 F8>AT Error ,:rurtoc;matlc tuning Cycle stop*1 - Open -
P5>Main AC Line Low voltage of v v
PS5 | under Voltage main power Servo-off B Open B
*1: When the warning F5 (Program error) or the warning F8 (Auto tuning error) is given in the middle of
Motor operation, the Motor stops after the completion of current operation.
11.2.2.3. Over Travel Limit
@® Reports the condition on both software and hardware over travel limit.
O If the shipping set of the port polarity is set to negative logic, the output OTPA or the output
OTPM closes when one of them is activated by the Motor. After this moment, the System
accepts only the command to move out the off limits area.
¢ The alarm will be cleared when the Motor gets out of the off limits area.
Table 11-7: Over travel limit
7-seg. Readout of .tl.kf Command Name Motor Output Output %lfli[guAt Alarm | Clear*
LED (Tell alarm) condition DRDY WRN OTMA history | 1
F2 F2>Software Over Softwa.re.over Only accepts B B Open B v
Travel travel limit the command
F3>Hardware Over | Hardware over for moving out
L2 _ _ _ v
F3 Travel travel limit of the limit Open

*1: The warning can be cleared when the Motor gets out the area by a positioning command,
Jogging command or manual rotation of the Motor of which servo is deactivated.
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11.3. Cause and Remedy
11.3.1. CPU Error

® The CPU integrated into the Driver Unit controls various types of operation.
This alarm reports that the CPU is not properly functioning.

Table 11-8: Cause and remedy for CPU error alarm

Cause Remedy

. . ) o Restart the power
(1) The CPU is not functioning due to noise. |o Take measures against noise.

o When it does not recover by the reset of power, the Driver Unit may be
(2) Defective Driver Unit defective. Replace it referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD,” if necessary.

11.3.2. Alarm AO: Disconnected Sensor Cable
® The PS/PN/PX series Motor integrates with two types of position sensor: absolute position sensor and
incremental position sensor. This alarm reports disconnection of the cable of these sensors.

O The Driver Unit reports disconnection of the absolute sensor cable only when the control power
is turned on.

¢ For the incremental position sensor, the alarm will be always made at an occurrence.

Table 11-9: Cause and remedy for the alarm AO

Cause Remedy

(1) Resolver cable disconnected.

Check the resolver cable for proper connection.

(2) Defective resolver cable

Visually check the cable for damage.
Replace the Motor or the resolver cable if necessary. Refer to “Appendix
2: How to Check Motor Condition”.

(3) Defective resolve winding

If it does not recover with above measures, the Driver Unit may be
(4) Defective Driver Unit defective. Replace it referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD,” if necessary.

Q) Refer to “2.6.3. Cable Set” for the bending radius of the resolver cable. Refer to “2.6.1. Megatorque
Motors” for the resolver cable that is integrated with the Motor.
A too far small bending radius may cause a break in the cable.

2 Do not fix the cable in the way that results in the force concentration on one area because it may cause a
cable break.

3) When tie wrap the cables, be careful not to tie them tightly. Otherwise it may break inside of the cables,
even the cable itself look normally.

4) When the cables are put in a cable carrier, the share of total cables shall be equal to or less than 50% of the
inside area of a cable carrier. Do not put too much cable in it. Otherwise damage on the cable coating may
occur and may lead to internal cable break. Fix the cable to the cable carrier at its entry and exit so that the
force to the connecters is minimal.
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11.3.3. Alarm A1l: Position Data Error

® \When the control power of the Driver Unit is turned on, the System checks the absolute position of the
Motor.

This alarm reports that the checking of Motor position does not have properly executed because the Motor
moved when the control power was turned on.

Table 11-10: Cause and remedy for the alarm Al

Cause Remedy
1) The Motor moved when the * Reset the power (Off — On).
@ power is on.
o Follow the checking described in “Appendix 2: How to Check Motor
. . Condition” to check the Cables and the Motor. Replace them if necessary.
Defective cable, Motor, or Driver . . . . . - .
2) Unit o |f above check is not satisfactory, it may require replacing the Driver Unit.
o Refer to “Appendix 5: Procedure for Replacing Driver Unit Model EDD,”
and replace it.

(1) If the Motor moves because of motion of other unit and thus the alarm occurs, change the timing of turning
on the control power of the Driver Unit.

11.3.4. Alarm A2: Motor Cable Disconnected
® The Driver Unit supplies to the Motor winding for its rotation.
The alarm occurs when the current does not flow through the Motor winding even the command for the
Motor motion has been inputted, and thus detects a break in the motor cable.

Table 11-11: Cause and remedy for the alarm A2

Cause Remedy

(1) Motor cable disconnected.

Check the Motor cable for proper connection.

(2) Defective Motor cable

Visually check the cable for damage.
Replace the Motor or the Motor cable if necessary. Refer to “Appendix 2:
(3) Defective Motor winding How to Check Motor Condition”.

If it does not recover with above measures, the Driver Unit may be
(4) Defective Driver Unit defective. Replace it referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD,” if necessary.

Q Refer to “2.6.3. Cable Set” for the bending radius of the Motor cable. Refer to “2.6.1. Megatorque
Motors” for the Motor cable that is integrated with the Motor.
A too far small bending radius may cause a break in the cable.

2 Do not fix the cable in the way that results in the force concentration on one area because it may cause a
cable break.

3) When tie wrap the cables, be careful not to tie them tightly. Otherwise it may break inside of the cables,
even their outside look normally.

4) When the cables are put in a cable carrier, the share of total cables shall be equal to or less than 50% of the
inside area of a cable carrier. Do not put too much cable in it. Otherwise damage on the cable coating may
occur and may lead to internal cable break. Fix the cable to the cable carrier at its entry and exit so that the
force to the connecters is minimal.
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11.3.5. Warning A3: Software Thermal

® The Driver Unit is estimating the heat generation and radiation of the Motor based on the current flowing

through the Motor windings.

The warning occurs when the estimation of heat generation exceeds the threshold.

Table 11-12: Cause and remedy for the warning A3

Cause

Remedy

)

Unmatched combination of Motor
and Driver Unit.

Check for proper combination

@

Excessive load

@)

Mechanical restraint to the Motor such as
brake

4)

Excessive Motor duty cycle.

When this warning occurs within few seconds:

Check for mechanical restraint that causes high friction resistance or locks
the Motor motion.

Review load conditions. (Reduce load inertia.)

Increase idle time.

Readjust acceleration/deceleration parameters.

In case of the pulse train command operation, adjust the parameter settings
of master controller.)

©)

Vibration caused by poor adjustment of
servo parameters

Set the servo parameters properly.
(Refer to “S. Tuning.”)

(6)

Defective cable, Motor or Driver Unit

Follow “Appendix 2: How to Check Motor Condition” for checking their
conditions. Replace the cable or the Motor if necessary.

If above procedures do not work, the Driver Unit may be defective.
Replace it referring to “Appendix 5: Procedure for Replacing Driver Unit
Model EDD,” if necessary.

(1) Do not turn off the control power at the occurrence of this warning.

O If the control power is turned off, the estimated value of heat generation is cleared and the
Driver Unit won’t detect the existence of heat generation at the next power-on. When this
situation is repeated, the Driver Unit won’t be able to detect the warning even the heat is
actually accumulated to dangerous level.

(2) The input ACLR (Alarm clear) input or the command CL (Clear alarm) clears the warning. However, it
requires a sufficient air cooling of the Motor before resuming the operation because the Motor winding
remains in the high temperature state. It also requires removing the cause of overheat as well.
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11.3.6. Alarm A4: Excess Velocity

® This alarm detects that the Motor has continuously rotated faster than the velocity of 11.4 [s*] for 10
milliseconds or over, exceeding its maximum rotational speed 10 [s™].

Table 11-13: Cause and remedy for the alarm P4

Cause Remedy

Unmatched combination of Motor .
(1) and Driver Unit. o Check for proper combination

Motor velocity has exceeded the limit

2) due to external disturbance. e Check for cause of the external disturbance.
3) Velocity has reached the limit due to o Refer to “S. Tuning”.
overshooting. o Reduce the parameter settings of acceleration and deceleration.
e Follow “Appendix 2: How to Check Motor Condition” for checking their

conditions. Replace the cable or the Motor if necessary.

(4) Defective cable, Motor or Driver Unit. o |f above procedures do not work, the Driver Unit nay be defective. Replace
it referring to “Appendix 5: Procedure for Replacing Driver Unit Model
EDD.”

(1) The maximum rotational speed setting of parameters such as the parameter MV is 10 [s}]. However the
maximum rotational speed depends on each Motor model. Refer to “2.5. Motor Specifications” and set
the operating velocity not to exceed the specification.

(2)  The maximum rotational speed of the motor is limited when you set parameter RW 1. Refer to “5.6.
Position Detector Properties Switching Tunning” for details.

11.3.7. Warning A5: Home Position Undefined

® |n case of absolute positioning operation, the Driver Unit specifies the target position in accordance with
the preset home position.
This warning occurs when the command for absolute positioning operation is inputted even the home
position is not yet defined.

¢ The state of undefined home position occurs when the Home Return operation is interrupted
even the command has been executed.

Table 11-14: Cause and remedy for the warning A5

Cause Remedy

The command for absolute positioning
(1) operation is inputted after an interruption | Complete the Home Return operation.
of Home Return operation.

Q The input ACLR or the command CL clears the warning.
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11.3.8. Alarm A9: Commutation Error

® The Driver Unit checks if the Motor operates normally at the moment of the first servo activation after the

power is turned on.

This alarm occurs when the Motor moves exceeding + 15° (angle degree) at this moment.

Table 11-15: Cause and Remedy for the Alarm A9

Cause

Remedy

Unmatched combination of Motor

(1) and Driver Unit o Check for proper combination
The Motor moves when the servo is o Remove the cause of external force.
(2) o Refer to 5. Tuning” if the Motor is affected by the gravity because its axis

turned on because of external force.

is horizontal.

(3) Defective cable, Motor or Driver Unit.

e Follow “Appendix 2: How to Check Motor Condition” for checking their
conditions. Replace the cable or the Motor if necessary.

o If above procedures do not work, the Driver Unit nay be defective. Replace
it referring to “Appendix 5: Procedure for Replacing Driver Unit Model
EDD.”
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11.3.9. Warning CO: Position Command/Feedback Signal Error

® This warning occurs when the transient velocity command is excessive in a pulse train command or the
position feedback output signal frequency is abnormal.

¢ The command TA/HI (Tell alarm history) will identify the cause of the warning.

® In the pulse train input operation, the Driver Unit creates the transient parameter CR (Circular Resolution)
in accordance with inputting pulses. The transient velocity command gets excessively high when the
inputting pulse frequency is higher than the setting of parameter CR (Circular Resolution), which is set
relatively lower to make the Motor one revolution with fewer pulses.

® \When the parameter FR (Feedback signal resolution) is specified, the parameter VL (Velocity limiter) is
automatically set. If the actual velocity exceeds the limit, the position feedback signal may not be
outputted correctly.
This alarm occurs when the operating condition does not meet to output the correct position feedback

signal.
¢ The transient velocity command in the pulse train input is too high.
¢ Impossible to output the position feedback signal due to excessive motor velocity.
Table 11-16: Cause and remedy for the warning CO
Alarm history Cause Remedy
CO-0 The transient velocity command exceeds | e Decrease the frequency of pulse train input.
30 [s1]. o Increase the resolution of the parameter CR (Circular Resolution).
The transient velocity command -
. . . o Decrease the frequency of pulse train input.
exceeding 1.5 times of the setting of - . .
Co-1 L T o Increase the resolution of the parameter CR (Circular Resolution).
parameter VL(Velocity limiter) is inputted - - .
. o Decrease the setting of parameter FR (Feedback signal resolution).
longer than 1 [ms] continuously.
o Decrease the setting of parameter FR (Feedback signal resolution).
o Decrease the Motor velocity.
Decrease the frequency of the pulse generating controller in case of pulse
train command operation. .
The frequency of position feedback o If the velocity exceeds the setting of parameter VL (Velocity limiter)
Co-2 .
signal exceeded tolerance. because of external force, remove the effect of external force.
e Refer to “5. Tuning” if the velocity exceeds the setting of parameter
VL (Velocity limiter) due to poor tuning.
o If there is a possibility of motor oscillation due to insufficient adjustment,
perform gain adjustment to suppress vibration.

Q The input ACLR (Alarm clear) or the command CL (Clear alarm) clears the warning.
11.3.10. Alarm C3: CPU Error

@ The CPU integrated into the Driver Unit controls carious types of operation.
This alarm reports that the CPU is not properly functioning.

Table 11-17: Cause and remedy for CPU error alarm

Cause Remedy

The CPU is not functioning because of | Reboot the power _
noise. o Take measures against noise.

@)

o When it does not recover by the reset of power, the Driver Unit may be
(2) Defective Driver Unit defective. Replace it referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD,” if necessary.
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11.3.11. Alarm EO: RAM Error

® The RAM temporally stores the setting of parameters, programs and the important data for the Driver

Unit.
This alarm occurs when the data on the RAM goes to heaven from any reason.

Table 11-18: Cause and Remedy for the alarm EO

Cause Remedy
) The data on the RAM is rewritten o Reset the power.
because of noise or other reason. o Take measures against noise.
If resetting the power does not work, the Driver Unit may be defective.
(2) Defective Driver Unit Replace it referring to “Appendix 5: Procedure for Replacing Driver Unit
Model EDD”.
Q) The EEPROM will not back up the inputted settings during this alarm is occurring. (This is to protect the
data on the EEPROM from damage because of the broken data on the RAM.)
(2 You may monitor parameters and programs during the occurrence of the alarm. However the readout may

include damaged data.

11.3.12. Alarm E2: ROM Error

® The Driver Unit has the EEPROM to back up the settings of parameters and programs. The limits for

number of times for overwriting and deleting data is approximately 100 000.

(The EEPROM does not require a battery for data backup.)

This alarm occurs when the data is not properly stored on the EEPROM due to its service life, or the data
is not properly overwritten to the EEPROM.

Table 11-19: Cause and remedy for the alarm E2

Cause Remedy
o Take measures against noise.
1) ROM data have been altered by noise or | Initialize the memory by the command Sl (Set initial parameters), and then
other cause. turn on the power again. If the alarm does not occur, restore the previous
parameter settings.
o If the alarm occurs immediately after the power is reset following
@) EEPROM is down because of the life initialization of the ROM, it is very likely that the EEPROM is the cause.
limit o Replace the Driver Unit referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD”.

Q We recommend setting the command WML to prohibit overwriting to the EEPROM for the application
where the master controller frequently changes internal parameters. However, be sure to execute the
command WD (Write Data) before turn off the power if revised parameter settings must be stored. (Do not
turn the power off during execution of the command WD because it takes approximately 30 seconds.)

2 Execution of the command SI (Set initial parameters) during occurrence of the alarm will initialize all

settings on the damaged data area.

¢ Besides parameters, some programs and the settings of control inputs and outputs may be
initialized. In such a case, restore the programs and the settings of control inputs and outputs.
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11.3.13. Alarm E7: System Error

® The Driver Unit holds the related data and settings to the Motor type with which it is combined. (Factory
set parameters)
This alarm occurs when the data on the Motor is altered or damaged from any cause.
Table 11-20: Cause and remedy for the alarm E7
Cause Remedy
o Check the following and inform us the results through NSK sales or

representative.

Defective program memory on the PCB or (1) The reference number of the mated Motor.

(1) . (2) Echoed back character strings when “?XSY [ENT]” is inputted.
defective EEPROM [Example] XSYS1006
o Replace the Driver Unit referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD,” if necessary.
Q) Never execute the command SI during occurrence of this alarm. It is dangerous because the factory set

parameters for the wrong Motor type may be set.
11.3.14. Alarm EB8: Interface Error

® The Driver Unit incorporates several printed circuit boards inside.
This alarm occurs when an error is detected on the printed circuits board for control.

Table 11-21: Cause and remedy for the alarm E8
Cause

Remedy
o |f a reset of the power does not solve the problem, the Driver Unit may be

defective. Replace it referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD,” if necessary.

(1) Defective FPGA on PCB

11.3.15. Alarm E9: ADC Error

@ The Driver Unit checks the current detecting circuit when activating the Motor servo.
This alarm reports that an error is on the A/D converter, a component of the current detecting circuit.

Table 11-22: Cause and Remedy for the alarm E9
Cause

Remedy

The circuits for the main power supply
(1) and current detection may be damaged
by serge current due to lightning.

o If areset of the power does not solve the problem, the Driver Unit may be
defective. Replace it referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD,” if necessary.
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11. Alarm and Warning

11.3.16. Warning F1: Excess Position Error

® The position error means the difference between the position command to the Motor and the current Motor
position. (You can monitor the position error by the monitor TE/RP (Tell position error counter). This
warning occurs when the absolute value of position error is greater or equal to the threshold of parameter
CO (Position error counter over limit).

Table 11-23: Cause and remedy for the warning F1

Cause Remedy
(1) The_motor does not respond to the o Confirm the combination of the Motor and the Driver Unit.
motion command.
(2) Excessive load o Check for mechanical restraint that causes high friction resistance or lock of
the Motor.
. o Reduce settings of parameters fro acceleration and deceleration.
(3) Interference of mechanical clump . .
parameters. (In case of pulse train command operation, reduce the
parameter settings of acceleration and deceleration to the pulse generating
(4) Excessive acceleration and deceleration | controller.)
o Firstly, check if the shipping set of CO200000 is maintained.
. . (The parameter CO isn’t necessarily to be 200000. It is rather set to the
(5) The setting of CO data is too low. specifications of machine into which the Megatorque Motor System is to be
incorporated.)
(6) Poor tuning of servo parameters. o Tune the servo parameters referring to “5. Tuning”,
(7) The Motor is out of control. e Confirm the combination of the Motor and the Driver Unit.
e Follow “Appendix 2: How to Check Motor Condition.” Replace the cable
and/or the Motor if necessary.
(8) Defective cable, Motor, or Driver Unit. o |f above procedure does not work, the Driver Unit may be defective.
Replace it referring to “Appendix 5: Procedure for Replacing Driver Unit
Model EDD”.
Q) The input ACLR (alarm clear) or the command CL (Clear alarm) will clear the warning.
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11. Alarm and Warning

11.3.17. Over Travel F2: Software Over Travel Limit

® The following are two types of setting of the off limits area to the Motor.

¢ Software over travel limit: The parameter sets the position data for the off limits area. .
(Refer to “6.2.4. Software Over Travel Limit” for setting the off limits area.

¢ Hardware over travel limit: Output signal from the limit sensors to the Driver unit sets the off
limits area.

® This warning reports that the Motor enters or passes through the off limits area set by the software travel

limits.

Table 11-24: Cause and remedy for the software over travel limit

Cause Remedy
The Motor enters the off-limits are set by
(1)  the parameters OTP and OTM. « Move the Motor out of the off limits area.
1) F2 alarm is produced when the over travel is occurred.
The software over travel is detected based on the positioning command, rather than the current Motor
position. Positioning command is equal to the sum of current position and position error.
Therefore, if the positioning command is not within the range of software over travel detection, the F2
alarm is not produced even the actual motor position is entered within the detection range due to the
overshooting.
O When you need to detect the over limit using current Motor position, the hardware over travel
limit detection is needed.
It is essential to place the external limit sensor.
¢ The hardware over travel limit detection will occur even the Motor servo=off state. The detected
position is actual Motor position.
2 The software over travel limits OTPA and OTMA outputs the direction from which side the Motor gets in

the limit area.

Table 11-25: Relation between the output OTPA and OTMA

Direction of intrusion on | State of the outputs OTPA
the area and OTMA
From OTP side Output OTPA opens
From OTM side Output OTMA opens
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11. Alarm and Warning

11.3.18. Over Travel F3: hardware Over Travel Limit

® The followings are two types of setting of the off limits area to the Motor.

¢ Software over travel limit: The parameter sets the position data for the off limits area.
(Refer to “6.2.4. Software Over Travel Limit” for setting the off limits area.)

¢ Hardware over travel limit: Input signal from the limit sensors to the Driver Unit sets the off
limits area.

® This warning reports that the Motor enters or passes through the off limits area set by the software travel

limits.
Table 11-26: Cause and Remedy for the over travel F3
Cause Remedy
Wrong polarity setting of OTP or OTM o The shipping set of polarity of inputs OTP and OTM is normally closed
(1) input port. (Connector B).The warning occurs if the port is not connected.

Input a command to move the Motor out of the off limits area as the
(2) OTP or OTM is inputted. System accepts the move command to this direction.
Turn off the Motor servo then move the Motor manually out of the area.

Wrong wiring

(©)
(OTP © OTM, etc)) Check wiring of OTP and OTM.
Defective limit sensor (Limit sensor that |e Check the OT sensor.
(4) is connected to OTPA or OTMA
Sensors.)

Q) When the limit sensor is activated, the state of over travel limit warning is purposely hold until one of the
following actions is taken. (Instantaneous over travel state holding function)

¢ Move the Motor opposite direction to the entered side
¢ Turn the Motor servo off and manually rotate the Motor opposite to the entered side.
2 If the Motor gets in the software over travel limit area, the output of OTPA or OTMA will report from

which side the Motor entered into the area.
The plus or minus direction of the scale depends on the setting of parameter DI.

Table 11-27: Relation between OTPA and OTMA

o . . Condition of Output OTPA and OTMA
Direction of intrusion on DI
th .
©area (Shipping set) DIl
From OTP side Output OTPA opens Output OTMA opens
From OTM side Output OTMA opens Output OTPA opens
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11. Alarm and Warning

11.3.19. Alarm F4: Emergency Stop

® This alarm does not report a problem of the Motor System. This alarm is the input signal for emergency
stop to the Driver Unit from the user device side.

¢ During the state of emergency stop, the Motor servo is off and the dynamic brake functions to
stop the Motor motion.

¢ Deactivation of the emergency stop input clears this alarm.

Table 11-28: Cause and remedy for the alarm F4

Cause Remedy

The shipping set of the input EMST port is normally closed contact. If the
Wrong setting of the input EMST signal| port is not connected the alarm occurs.

port polarity. Refer to “3.4.3. Polarity Setting of Control Input Port (Normally Open
Contact and Normally Closed Contact)”.

@

(2) EMST signal is inputted.

Take measures against the problem, and then clear the EMST input.

(3) Defective wiring

Check wiring between the input EMST to the Emergency .Stop switch.
Check the Emergency Stop switch itself.

(4) Defective EMST switch

11.3.20. Warning F5: Program Error

@ The program positioning operation is one of the positioning operations available for the Driver unit Model
EDD.

This warning occurs when the start and execution of the program specified by the user are not properly
performed.

¢ The command TA/HI identifies the cause.

Table 11-29: Cause and remedy for the warning F5

Alarm history Cause Remedy

e The input RUN (Program start) is disabled while the output BUSY (In-
operation) is closed.

o When a mechanical contact is used for the input RUN, check for chattering
that may cause two or more rising signals.

F5-0 |The System is executing other program. |e Check if the input RUN is already ON due to noise.

o If the warning occurs due to causes above, increase the setting of the
parameter NW (Anti-chattering timer) of the port which is assigned to the
input RUN (Shipping set: PI5) referring to “8.1.3.1. Editing Control Input
Function”.

There is no command is set in the o Confirm if the selection of the program channel is right.

F5-1 . o Check if one of the input PRGO to PRG7 is settled 1 [ms] before an input of
specified channel. .
the RUN signal.

o For example, the Motor servo must be activated in case of a positioning
command to accept the input RUN.

o Refer to “9.3. Glossary of Command and Parameter” for conditions to
execute each command.

A command that cannot be carried out in
the current condition is involved in the

F5_2 channel program.

o For example, the warning F5 occurs if the positioning command AQ6 is set
to the program even the parameter QR (Dividing number, user scale) is set
to QR4 in a positioning operation with user unit.

A data that is out of specification is set in
the channel program.

The input STP is ON, or an alarm or a
F5-3 warning that prohibits execution of the
channel program.

o Confirm if the Input STP (Stop) is OFF.
e Confirm if an alarm or a warning is occurring.

(1) The input ACLR (Alarm clear) or the command CL (Clear alarm) clears the warning.
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11. Alarm and Warning

11.3.21. Warning F8: Automatic Tuning Error

® The command AT (Automatic tuning) automatically estimates the load moment of inertia.
The warning F8 occurs when the automatic tuning could not complete estimation of the load moment of
inertia.

¢ Indication on the terminal identifies the cause.

Table 11-30: Cause and remedy for the warning F8

Indication of terminal Cause Remedy

e Remove external interference.
e Mount the Motor so that the Moro axis is vertical.

POSITION OVER? The Motpr rotfated more than 30° during (Eliminate the effgct of gravity.)
| automatic tuning. e Tune the servo gains referring to “5.3. Tuning
Level 2: servo Gain Tuning” instead of automatic
tuning.

e Remove the cause of excessive friction resistance or
mechanical interference that locks the Motor.

OVER INERTIAWRN.? | The load moment of inertia is too much. ¢ Reduce the load moment of inertia.

Refer to “Table 3-4: Recommended load moment of

inertia of Megatorque Motor”

o Remove the cause of external interference.

e Mount the Motor so that the Moro axis is vertical.
(Eliminate the effect of gravity.)

CAN'T TUNE? Cannot perform automatic tuning ¢ Increase rigidity of the load.

o Tune the servo gains referring to “5.3. Tuning
Level 2: servo Gain Tuning” instead of automatic
tuning.

e Take measures against the cause of the alarm or the

ALARM DETECTED? [An alarm or a warning is occurring. warning

The input STP (Stop) is activated, or the o Confirm if the input STP is active or the key is
key of the terminal is pressed. pressed.

CANCELED?

Q) The input ACLR (Alarm clear) or the command CL (Clear alarm) clears the warning.
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11. Alarm and Warning

11.3.22. Warning PO: Over Heat

® The warning PO occurs when temperature of the heat sink of the Driver Unit or the external regeneration
resistor has exceeded the threshold.
¢ This warning occurs when the continual current flow to the external regeneration resistor
elapsed over a period of 1 second due to excessive regeneration energy. (P0-1)

Table 11-31: Cause and remedy for the warning PO

rﬁlsigpy Cause Remedy
Terminals SE+ and SE- of the
PO-2 connector CN4 (Motor connector) | e Short the terminal SE+ and SE- of the connector CN4 if the external
remain open even the external regeneration resistor is not used.
regeneration resistor is not in use.
P0O-0 Ambient temperature of the Driver | e Confirm if the ambient temperature is less than 50[[°C]].
Unit has exceeded 50[[°C]]. o Review the environment the Driver unit is installed.
The power amplifier board has Check if ive friction f . lied d interf ith th
P00 applied the current to the Motor for |® surﬁgunldir(]excesswe friction force is applied due to interference with the
long enough to overheat its heat g mechanism or the I\/I_otor is locked.
sink exceeding 90[[°C]]. . Redyce the load moment_of m_ertla. _ _ o
o Review the rate of operating time and idle time. (Increase idle time.)
P0O-0 Excessive load ¢ Reduce the parameter settings of acceleration and deceleration.
PO-1 In case of the pulse train command positioning, reduce those of the master
controller.
PO-0 Excessive duty cycle of operation o Lower the Motor velocity.
PO-0 Caused vibration due to poor tuning « Refer to “5. Tuning”.
of servo parameters.
o Check the Motor condition referring to “Appendix 2: How to Check Motor
PO-0 Defective Cable. Motor or Driver Condition”. Replace the cable or the Motor if necessary.
PO-1 Unit ' o |f above measures do not work, the Driver Unit may be defective. Replace it
PO-2 referring to “Appendix 5: Procedure for Replacing Driver Unit Model
EDD”.
Q) If the thermo sensor remains ON, the warning occurs again when the power is turned on.

11.3.23. Alarm P1: Main Power Overvoltage

@ The Driver Unit checks the voltage in the power amplifier and gives an alarm when it exceeds the specified
value.

¢ Following are the cause of the increase in the voltage of power amplifier: the riding main power
voltage supplied externally and the rising voltage caused by the regeneration energy

Table 11-32: Cause and remedy for the alarm P1

Cause Remedy
Commutation voltage of the main power
has exceeded + 390 correspond to | e Immediately shut down the main power.
@
input 275 [VAC] volts) due to the higher |e Confirm the main power voltage and turn on the power again.
voltage than the specification is applied.
High moment of inertia of the load is * Immediately shu off the main power.
) . Reduce the moment of inertia.
decelerated with extremely high * . . .
2) deceleration and resulted in the same o Reduce the settings of acceleration and deceleration.
situation above o Review the use of an external regeneration resistor. Refer to “Appendix 6:
' Regeneration Resistor.”
e Check the Motor and the Cable referring to “Appendix 2: how to Check
Motor Condition” and replace them if necessary.
(3) Defective Cable, Motor or Driver Unit. o If the above measures do not work, the Driver Unit may be defective.
Replace it referring to “Appendix 5: Procedure for Replacing Driver Unit
Model EDD”.
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11. Alarm and Warning

11.3.24. Alarm P2: Motor Over Current

® The Driver Unit watches the current that flows through the Motor.
The Driver Unit gives this alarm when the current to the Motor exceeds the capacity.

Table 11-33: Cause and remedy for the alarm P2

Cause Remedy

Wrong combination of the Motor and the
Driver Unit

)

Confirm if the combination of the Motor and the Driver Unit is right.

(2) Poor insulation of the Motor cable

Visually check for the damage on the cable cover.
Check the Motor and the Cable referring to “Appendix 2: How to Check
(3) Poor insulation of the Motor Motor Condition” and replace them if necessary.

If the above measures do not work, the Driver Unit may be defective.
(4) Defective Driver Unit Replace it referring to “Appendix 5: Procedure for Replacing Driver Unit
Model EDD”.

11.3.25. Alarm P3: Control Power Under Voltage

® The Driver Unit watches the voltage of control power supply. It gives the alarm when the voltage falls
below the threshold.

Table 11-34: Cause and remedy for the alarm P3

Cause Remedy

o Turn off the power supply. Fasten the screws for the power cable connectors
and the power supply terminals.

o Confirm the voltage of control power supply.

o |f above measures do not work, the Driver unit may be defective. Replace

(2) Defective Driver Unit it referring to “Appendix 5: Procedure for Replacing Driver Unit Model

EDD”.

The voltage of control power supply

M falls below 60 [VAC].

Q) The EEPROM does not back up an input of the parameter setting while this alarm is being on. This is
because the voltage to control the CPU and the EEPROM, which are incorporated into the Driver Unit, is
below the specification.

2 If an error occurs due to a breaking of resolver wire, this alarm may be saved as an alarm history when the

power is shut off.
Check the resolver cable's quality and make sure that it is properly connected.
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11. Alarm and Warning

11.3.26. Warning P5: Main Power Under Voltage

® The main power voltage must be in the specification to activate the Motor servo. The Driver Unit gives
this warning when the main power voltage is too low to activate the Motor servo.

Table 11-35: Cause and remedy for the warning P5

Cause Remedy

Commutation voltage falls below

+ 60 [V] (correspond to the input voltage
(1) of 40 [VAC]) because the main power o Confirm the voltage of main power supply and turn on the power again.

supply voltage is lower than the

specification.

The input SVON is inputted before the
main power is turned on

&)

o Wait for 0.5 [s] or more after the main power is turned on and turn on the

3) Simultaneously input the input SVON input SVON.
and the main power supply.
e Check the Motor and the Cable referring to “Appendix 2: how to Check
Motor Condition” and replace them if necessary.
(4) Defective Cable, Motor or Driver Unit o If the above measures do not work, the Driver Unit may be defective.
Replace it referring to “Appendix 5: Procedure for Replacing Driver Unit
Model EDD”.

1) The input ACLR (Alarm clear) or the command CL (Clear alarm) after the cause of the warning is
removed.

11.3.27. Alarm P9: Power Module Alarm

® The Driver Unit has the power module to flow the current through the Motor. The Driver Unit gives the
alarm when the power module generates heat abnormally or supplies excessive current to the Motor.

Table 11-36: Cause and Remedy for the alarm P9

Cause Remedy
o Review the rate of operating time and the idle time (Increase the idle time)
1) The power module on the power o Decrease the moment of inertia.
amplifier is overheated. o Reduce acceleration and deceleration.
o Review the environment for installing Driver Unit

(2) Defective insulation of the Motor cable |, \sjgally check the Motor cable for damage on the cable cover

o Check the Motor and the Cable referring to “Appendix 2: how to Check
(3) Defective insulation of the Motor winding Motor Condition” and replace them if necessary.

o If the above measures do not work, the Driver Unit may be defective.
Replace it referring to “Appendix 5: Procedure for Replacing Driver Unit
Model EDD”.

Defective control power supply on the
power amplifier

4)

Q) Cool off the Driver Unit by air cooling when this alarm occurs.
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(Blank Page)
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12. Troubleshooting

12. Troubleshooting

12.1. Identifying Problem
® |f problems have been occurred, check the items shown in “Table 12-1: Items to be checked when a
problem occurs.” When reporting problems to the NSK sales or representative, the explanation of the
items in “Table 12-1: Items to be checked when a problem occurs” will help us to identify them.

Table 12-1: Items to be checked when a problem occurs

Items Point to be checked
o Check if the following items on the nameplate stickers of the Motor and the Driver Unit
1) Check the combination of the conform to each other: the Motor series code, the Motor size number, and the Maximum
Motor and the Driver Unit torque code.
Refer to “3.1.2. Motor and Driver Unit Model EDD Combinations” for details.
2) Power source voltage o Check the voltage variation of the power source.

o Confirm the frequency of occurrence.
3) Trouble recurrence [Example]: Once/ every one hour
Several times/week

o At what particular occasion does the problem occur?
[Example]

4) Occurrence in special occasion » When welding process is performed in the proximity.

» When the Motor is accelerating.

* Occurs at the same position.

o The state of alarm of warning can be checked with the command TA (TA/HI: Tell alarm).

5) State of warning and alarm (Refer to “11.1. Identifying Alarm and Warning”. )

12.2. Troubleshooting
@ Refer to a relevant chapters listed below for details.

Table 12-2: Failure State

Iltem Reference
Warning and Alarm “11. Alarm and Warning”
Power trouble “12.2.1. Power Trouble”
Motor trouble “12.2.2. Motor Trouble”

Vibration, Abnormal noise, and

. “12.2.3. Vibration, Abnormal Noise or Unstable Settling”
unstable motion

Improper positioning “12.2.4. Improper Positioning”

Communication error “12.2.5. RS-232C Communication Problem”
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12. Troubleshooting

12.2.1. Power Trouble

12.2.2.

Table 12-3: Troubleshooting for power problem

Cause Remedy
1) No control power supplied. o Check the control power voltage at the connector of the Driver Unit.
CPU is not functioning.
2) The power is on but the CPU is not e Refer to “CPU Error” in “11.3. Causes and Remedy.”
functioning.
o [f no failure is found in the above checks, the Driver Unit may be
3) Defective Driver Unit. defective. Replace it referring to “Appendix 5: Procedure for Replacing

Driver Unit Model EDD.”

Motor Trouble

Table 12-4: Troubleshooting for Motor trouble

Cause

Remedy

Wrong combination of Motor and Driver

1) Unit o Check if the combination of the Motor and the Driver Unit is correct.
2) Alarm or warning is occurring. o Identify a warning or an alarm.
3) Overload or mechanical interference with | ¢ The Motor is locked by a part of surrounding mechanism.
other part. o Check for mechanical interference with other part of mechanism.
Positioning is not completed.
* (As the sequence of the total System) The
System recognizes that the previous
positioning command is not executed.
* (In case of a program operation)
executing sequence does not complete the | e Confirm if the output BUSY is closed or monitor the state of Input and
previous positioning command.) output by the monitor I00/RP.
4-1) Overload or interference with the o If the BUSY signal is closed, the System is executing a positioning
equipment into which the Motor is command.
4) installed. e 4-1): Check the mechanical interference with the surrounding mechanism.
* The Motor is not locked, but an excessive | ® 4-2): Refer to ““5. Tuning” for adequate tuning.
friction load is applied to the Motor due to | e 4-3):
the mechanical interference with the * Wait for completion of the positioning command.
surrounding mechanism. * Terminate the positioning command (such as the command JOG).
4-2) Poor tuning of servo gains * Input the STP (Stop) command to interrupt the positioning operation.
4-3) In the middle of processing a
positioning command.
* Executing a positioning command
* Executing a program operation caused by
the parameter OE2.
o Check if the parameter TL100 is specified by the ?TL command.
5) No torque output because the parameter | If not, the setting may be altered for some reason. (Normally it should be
TL is set to zero (TLO). TL100.)
e Enter TL100 for 100% output torque. (Requires an entry of the password.
6) Motor servo is deactivated by the o Enter the command SV to activate the Motor servo.
command MO (Servo off).
7) The objec;t|ve program chanr!el Is not o Use the command 100 to confirm if the objective channel is selected.
selected in a program operation.
o Refer to “Appendix 2: How to Check Motor Condition.” Replace the cable
. . of the Motor if necessary.
8) Defective Cable, Motor and/or Driver o If no failure is found in the Cable and the Motor, the Driver Unit may be

Unit.

defective. Replace it referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD.”
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12. Troubleshooting

12.2.3. Vibration, Abnormal Noise or Unstable Settling

12.2.4.

Table 12-5: Troubleshooting for vibration, abnormal noise and unstable settling

Cause

Remedy

Wrong combination of Motor and Driver

1) Unit Check if the combination of the Motor and the Driver Unit is correct.
2) k/loootch? mounting of the fixture and/or the Check for loose mounting of the fixture and the Motor.
3) Poor setting of the servo gains
Refer to “5. Tuning” for adequate tuning.
4) Mechanical resonance.
5) Low rigidity of the total mechanical o Refer to “S. Tuning” for adequate tuning.
system. If the problem remains, review the rigidity of the total mechanism.
Overload or interference with the .
6) : - Remove the external interference.
mechanical system of the equipment.
Refer to “Appendix 2: How to Check Motor Condition” and check the
. . cable and the Motor.
7) Defective Cable, Motor, and/or Driver If no failure is found in the Cable and the Motor, the Driver Unit may be

Unit.

defective. Replace it referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD.”

Improper Positioning
Table 12-6: Troubleshooting for improper positioning
Cause Remedy
1) \l/JVr:ictmg combination of Motor and Driver Check if the combination of the Motor and the Driver Unit is correct.
2) Analarm or a warning is occurring. Identify the alarm or the warning.
3) :\‘/Iooc;f)? mounting of the fixture and/or the Check for loose mounting of the fixture and the Motor.
4)  Poor setting of the servo gains. . . The_posmonlng_ accuracy is poor even the IPO_S signal is closed.
o Review the tuning state of the servo related gains.

Overload and/or an excessive friction

load to the Motor due to the mechanical .
5 . . . Remove the external interference.

interference with the surrounding

mechanism.
6) ExFernaI noise m_terferes in the pulse Take measures against the external noise.

train command signal.
7 An objective program channel is not Use the monitor 100 (Input/output monitor 0) to confirm if the objective

selected in the program operation channel is selected.

Refer to “Appendix 2: How to Check Motor Condition” and check the
. . cable and the Motor. Replace them if necessary.

8) Defective Cable, Motor and/or Driver If no failure is found in the Cable and the Motor, the Driver Unit may be

Unit.

defective. Replace it referring to “Appendix 5: Procedure for Replacing
Driver Unit Model EDD.”
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12. Troubleshooting

12.2.5. RS-232C Communication Problem

Table 12-7: Troubleshooting for RS-232C communication problem

Cause

Remedy

1

Defective wiring of communication cable

e Check the wiring referring to “Appendix 7: Wiring of RS-
232C Communication Cable”.

e Be sure to short the signals RTS and CTS of the Driver Unit
even the signals RTS and CTS are not in use.

2)

When a message “Communication Error” appears on

the display of the NSK Handy Terminal FHT-31.

(The Handy Terminal displays the message by itself.)

* This message assumes that the break of

the RS-232C communication cable.)

* In the normal state, the RTS signal of the Driver Unit (CTS
of the Handy Terminal side) is ON. This message appears
when the RTS signal is being off for 2 seconds or longer.

e Try another NSK Handy Terminal M-FHT31.

3)

When a message “Communication Error” appears on
the display of the NSK Handy Terminal FHT-31.
(The Handy Terminal displays the
message by itself.)
* This message assumes the difference in the board rate.
« This message appears on the display if the data length is
longer than specified or the stop bit is not 2-bit.

e Check if the baud rate of the Handy Terminal is 9 600 [bps].
(Refer to the instruction manual of the Handy Terminal.
e Use another M-FHT31.

4)

When _ (under bar)appears on the display:

* 4-1) The Handy Terminal was connected while the power
of the Driver Unit is turned on.

* 4-2) Break of signal cable.

* 4-3) Failure of the Driver Unit.

e 4-1) The RS-232C cable must be connected when the power
of the Driver Unit is off. Be sure to follow the above
procedure to protect the RS-232C device of the controller
device.

e 4-2) Confirm the conductivity of the RS-232C cable.

e 4-3) If no failure is found in the cable and the Motor, the
Driver Unit may be defective.

o Replace it referring to “Appendix 5: Procedure for
Replacing Driver Unit Model EDD.”

5)

When no character appears on the screen;
» 5-1) Break of signal cable
* 5-2) Defective Driver Unit.

¢ 5-1) Confirm the conductivity of the RS-232C cable.

e 5-2) The Driver Unit may be defective. Replace it referring
to “Appendix 5: Procedure for Replacing Driver Unit Model
EDD.”
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Appendix

Appendix 1:

How to Monitor Input and Output Signal

e The command 10 monitors the state of Input and Output signals of CN2 connector.
e This function is useful for checking the wirings.

Monitor for electric status: Monitor 100

Fig A-1: Example of the monitor 100

® This monitor reports the electrical condition of the input and output ports.

¢ Input as “IO0/RP”.
Input the key to terminate repetitive readout.

I00

GFEDCBA9876543210
00000000000000000
00000000000000000

0: Open
1: Closed

Table A-1: Monitoring contents of the monitors 100 and 101
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Appendix

Monitor for Internal Recognition of Input and Output State: Monitor 101

® Monitors the applied state of following function to the control inputs and outputs: the polarity reverse and
the anti-chattering timer to the control inputs, and the stability timer for the control outputs.

¢ For the inputs, the monitor reports how the Driver Unit recognizes the application state of
functions.
(The readout is the applied state of parameters AB [Input polarity] and NW [Anti-chattering
timer] in the command PI [Edit input port])

¢ For the outputs, the monitor reports the state just before the application of output logic.
(The readout is the applied state of the parameters ST (Stability timer) in the command PO (Edit
control output). The parameter GC (Output logic) is not applied.)

Fig A-2: Example of Monitor 101

101 ] _
GFEDCBA987654321 e Guide

00000000000000000 : 0: Not functioning
00000000000000000a A OMINPU 1 2 - ioning
0: Not detected
State of output 1: Detected

® The readout of the state of the input signals by the monitor 101 will be affected by the parameter AB (Input
polarity).

¢ For example, the shipping set of the input EMST (Emergency stop) is a normally closed contact. As
shown in Figure A-3 below, the function of emergency stop is effective even the input signal is
OFF at the moment of (1). At the moment of (2), the function of emergency stop is invalid when the
input signal is ON.

Fig A-3: Port polarity and ON/OFF of the input EMST

@ 2

ON
Input EMST OFF ;

Emergency stop function

Effective
(In case of a normally Ineffective _'_|—'7

closed contact)

¢ The “Table A-2: Read out of the monitors 100 and 101 when the input EMST is a normally closed
contact” below shows the comparison of the readouts of the monitor 100 and 101 at the moment of
(1) and (2) in “Fig A-3: Port polarity and ON/OFF of the input EMST” above.

Table A-2: Read out of the monitors 100 and 101 when the input EMST is a normally closed contact

Moment Monitor 10 Readout
GFEDCBA9876543210
(1) 100 3k 5k 3k 3k 5k 3k >k 5k 5k >k >k 5k >k 5k >k %0
101 3k 5k >k 3k 5k 3k >k 5k 5k %k >k >k >k >k >k k1
@) 100 3k 5k 3k >k 5k 5k >k 5k 5k >k >k >k %k >k >k %k 1
101 3k 5k >k >k 5k 3k >k >k >k >k >k >k %k >k >k %0

— A2 —
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Monitor for State of Input Functions: Monitor 102

® Monitors the application state of input functions in a line.
The readout is the recognition of the Driver Unit.
¢ The readout is the application state of the parameters AB (Input polarity) and NW (Anti-chattering
timer) in the command PI (Edit control input).

® The number 1 denotes that the function is available and the number 2 denotes that the function is not

available.
Table A-3: Readout of Monitor 102
Guide F E D C B A 9 8 7 6 5 4 3 2 1 0
sl5|8l5(s|s!3|e|slalz|8z|a|%|5
O |l g | ¢ | & | & | & | & | & | & | E B | g
2 Pl | e || & a R R |&|o|®m |5 |0]|o0 - &
o
(8]
5
= © © © © © © © pe) o) ©
[S] () () () (0] (0] (0] (0] (0] (0] () [
S clesleslz|zlzlzslslzslz|alae|&|g|g|x
Tl g8 |sls |8 |ls|8 |8 g8 |&2|88]¢ 2|4
[O] [O] [O] [0] [0] [0] [0] (0] (0] [0] = = H o A
¥ | | | | | | | | |

Monitor for State of Output Functions: Monitor 103

@ Monitors the application state of output functions in a line.
The readout is the application state just before the application of the output logic.
¢ The monitor is not applicable for the parameters ST (Stability timer) and GC (Output logic) in the
command PO (Edit control input).

® The number 1 indicates that the output will be detected and the number 0 indicates that the output will not
be detected.

Table A-4: Readout pf Monitor 103

Gude | F | E | D] C | B|A]|] 9| 8 || 7| 6 | 5| 4| 3] 2] 1|0
m ([ M

2 | o ol |E|E|B |8 2|y u|g|s

8§>BHMOOHH&D>BBE§

S B|B | B |B | N |RN|Z2|Z2|H|@a|[n|O0]oO0

o

c

RS

e | s | | |B |T |

S | oo |@ |® |2 |

LLEEEEEEUm
clsl2ls|s|a|8|8 |8 Slglelele|B
v | | o | O [0 | | O O | O H | B H | B
r | ([ | | (| | N | & | = O | H | H | B | H

Monitor for Individual Function

® An input of |F| + [Function name (code) of input or output] is available to monitor only the application
state of the inputted function by the code.

¢ For the inputs, the monitor reports how the Driver Unit recognizes the application state of
functions.

¢ For the outputs, the monitor reports the application state just before application of the stability and

the output logic.
That is, the readout is the state before filtering (stability timer) the output condition.
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® For example, “Fig A-4: Example of function monitor” below illustrates a monitoring of the state of input
SVON (Servo on). The example indicates that the number 1 is showing the input SVON is effective,
supposedly the input SVON is even a normally closed contact.

Fig A-4: Example of function monitor

: FSVON/RP

F'SVON 1 . 0: Not effective
- State ofinput 1. Eracrive

Example: Check if the input RUN (Start program) is inputted.

® Firstly, check if an input of the command is acceptable following the procedures below.

1) Connect the Handy Terminal to the connector CN1 of the Driver Unit. Then turn on the power
of the Driver Unit.

2) Confirm that the prompt “: (colon)” is on the display. (If the prompt is not on the display,

press the key once.

ENT

-5

® Monitor the function state of input ports by the monitor 102 (Input function).

1) Repeat monitoring the 102.

ERCIURALIANN

2) Input the key for monitoring.

ENT 102
FEDCBA9876543210
=) 000000000@IP0000
ooooooooooG\oooo

RUN input 5

The first line below the guide 5 represents the readout of the input RUN.

¢ The readout is applied the parameter AB (Input port polarity), and thus the readout will be 1 if the
input RUN is effective.

¢ An input of the key interrupts monitoring and the prompt “: (colon)” appears on the display.

® The status of the input RUN can be individually monitored
Input as |F + [Input/Output function code|.

— A4 —
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F/R/U N/ R eson /e 1
o "{ }

¢ Input of the key will terminate repetitive monitoring and the prompt “: (colon)” appears on

the display.

— A5 —
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Appendix 2:  How to Check Motor Condition

¢ Examine resistance and insulation resistance of Motor windings to check if the Motor is in working condition. The
Motor is in normal condition if the checking procedures below are all satisfactory.

e First, check the winding resistance including the Motor cable. If the result is not satisfactory, check the Motor only.
Resistance check of Motor winding

Fig A-5: Check with the Cable set

%

@

Tester

ONO O~ WN =

(=)
(H I
(2) DH
(3) I _
@ (4) (1
@ =
Tester

® Do not turn the rotor while checking the Motor winding.

Table A-5: Checking points

Cable set Motor only Result
1)< ©2) (2
UgV
°-e UV U (V)
2«3 2)(3)
V gW
ore V) (W) V) W)
B)e (1) 3«
W aU
e W) (U) W) (U)
Table A-6: Specifications of resistance of Motor winding
Motor type Winding resistance () Specification
PS1004 70.3
PS1006 24.4
PS1012 10.6
PS1018 5.1
PS3015 5.8
PS3030 4.6 1. + 30% of error
PS3060 24 2. Difference between each phase UV, VW, and WU
PS3090 3.5 is less than 15%
PN2012 15.0
PN3045 1.9
PN4135 2.6
PN4180 3.2
PX3050 2.2

#  Please ask NSK sales or representative for a Motor with special winding specifications and a Cable longer than 4 m.

— A6 —



Resistance check of the resolver cable

Fig A-7: Check with the

Cable set

Appendix

T

(Tester)

}

Fig A-8: Check the Motor only

.

(2
@
(Tester)

Table A-7: Checking points of a resolver with absolute position sensor and winding resistance

Cable set Motor only Result Specification
ING-A 1 o Al) & A@) 1.Resistance
(INC-A) (INC:COM) (INC-A) (INC:COM) * PS1 type, PX3 type: 8.3+1 [Q]
* PS 3 type, PN3 type, PN4
INC-B @ o O AQ) © A@) type: :9.921 [Q]
(INC-B) (INC-COM) (INC-B) (INC-COM) ¢ PN2 type:7.7+2 [Q]
2. Variation between
INC-C 3 < 9 AQ3) & AHY each phase A, B and
(INC-C) (INC-COM) (INC-C) (INC-COM) C shall be 1.0 [Q] or
less.
ABS-A 5 & (8 B(l) < B@®) 1.Resistance
(ABS-A) (ABS-COM) (ABS-A) (ABS:-COM) * PS1 type, PX3 type: 8.3+1 [Q]
ABS-B 6 < ® B2) < B® * PS3 type, PN3 type, PN4 type:
(ABS-B) (ABS-COM) (ABS-B) (ABS-COM) 9.9+1 [Q]
* PN2 type:7.7+2 [Q]
2. Variation between
ABS-C N o ® BG3) © BM® each phase A, B and
(ABS-C) (ABS-COM) (ABS-C) (ABS-COM) C shall be 1.0 [Q] or
less.

— A7 —
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Fig A-9: Connection of the Motor with the absolute position sensor [Reference only]

Driver Unit side connector Connector of Motor
) » / ()
3 INC-A S o A
%) INC-B @ oB Incremental
9 a resolver
5 INC-C ! O oC
® INC-common @ Common
O O
© ABS-A ©)
O oA
(g) ABS-B %) Absolute resolver
) | ® | B
(é) ABS-C 1 ® oC
® ABS-common ©) Common
O O
(4 FG (shielded wire)
O] (shielded wire)

Insulation resistance check of Motor winding

A Caution: Disconnect the Motor from the Driver Unit when checking insulation
resistance of the Motor.

A Caution: Checking voltage must be 500 VDC or less.

Fig A-10: Check with the Cable set

&1
(1) =i i
(2) @[I:ai
(3) ar| f
(4) &l i
o Bl |
2 (7) el %
Megohmmeter (8) |(a]F§
[ eh
Fig A-11: Check the Motor only
=]
(1 D
(2) :DH
(3) {D
@ (4) 1D =
@ =
Megohmmeter
Table A-8: Checking point
Cable set Motor only Result
~ (1) & (9) 1) @)
oU-PE U (B U) (PE)
~ )< 9) @@
ovV-PE V) (PE) V) (PE)
R 3) e 9) (©RIC))
oW-PE (W) _(PE) (W) __(PE)
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Table A-9: Specification of Insulation resistance (Common to all type of Motor)

Specification

Cable set

1 [MQ)] or over

Motor only

2 [MQ] or over

Visual check of the Motor and the Cables

® Check the Motor for damage.

® Check the cable for damage of the cable insulation.

— A9 —
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Appendix 3: How to Back up and Restore the Settings of
Programs and Parameters

Backup and Restore is supported by using the handy terminal or EDD Megaterm. Use appropriate means in accordance
with your environment.

Appendix 3-1: When Using the Handy Terminal FHT31

e The following describes how to back up the settings of parameters by the memory function of the Handy Terminal
FHT31.

e The Handy Terminal FHT11 cannot be used for the backup procedures described below. Refer to “Appendix 3.2.
Back up Manually”.

Preparation

® Handy Terminal FHT31, FHT21

How to back up

1) The parameter AO (Absolute position scale offset), which sets the Motor home position, and the parameter

MM (Multi-line monitor), which sets the monitoring mode to the Handy Terminal, can’t be backed up by
Handy Terminal.

Keep note by hand with the following ways.
¢ Monitor the setting of the parameter AO.

The setting of the parameter PO must be set to individual Motor, thus it shall be noted for each

Motor.
2 A0 e
» ‘A0123456
¢ Monitor the setting of the parameter MM and note it.
L ? MMMMMENTJ A0123456
: ?MM
= | i1

2) Back up the setting using the memory function of the Handy Terminal FHT31.

(1) While pressing the |SHIFT| key in the command waiting state, press the key for
approximately 3 seconds.
The mode changes from the normal node to the user mode and the menu will be on the display.

SHIFT | BS | [Editor] ?
1:Upload
» 2:Delete

3:Download

—A-10 —
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(2) Execute uploading (back up the data to the memory of the Handy Terminal from the Driver
Unit.)

Press the keys in order of and for inputting the name of backup file.

File Name 2

(3) For an example, name the file as “EDDO01”.

E DD 07[1" o [ 5ERe onon

An input of the key calls up the confirmation screen to start uploading.

ENT [Upload EDDO1] 2

=»| zixe

(4) Press the keys in order of and to start uploading.

The display scrolls in high speed while uploading. At the completion of uploading, the display
menu changes to the editing menu in the user state.

[Editor] ?

1:Upload
» 2:Delete

3:Download

It changes to the normal mode by a press of the while pressing the |SHIFT| key.

How to restore the parameter settings

1) Execute restoring the parameter settings using the memory function of the Handy Terminal FHT31.

(1) While pressing the | SHIFT| key in the command waiting state, press the key for

approximately 3 seconds.
The mode changes from the normal node to the user mode and the menu will be on the display.

1:Upload
» 2:Delete

3:Download

—A-11 —
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(2) Execute downloading (Transfer the setting to the memory of the Driver Unit from the Handy

Terminal). Press the keys in order of and to change the display menu for inputting
the file number.

[Download] ?
1:EDDO1 2
» 3: 4.

5: 6:

(3) Input the key for the file “EDDO01” for restoring.

1:EDDO1 2
* 3: 4:

5: 6:

[Download] }

An input to the key calls up the confirmation screen of notice.

ENT

RR, FR,AO, PA,OL, RC,
RO,MT,RI, ZP, 2V, & MM
» can’ tbe downloaded

Press ENT Key.

Press the key again for the confirmation screen to start downloading
[Download EDDO1] ?
l:Yes
* 2:No

(4) Press the keys in order of and to start downloading.

ENT

The display scrolls in high speed while downloading. At the completion of downloading, the
display menu changes to the editing menu in the user state.

[Editor] ?
1:Upload
» 2:Delete

3:Download

It changes to the normal mode by a press of the while pressing the |SHIFT| key.

—A-12 —
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2) Input the settings of parameters AO (Absolute position scale offset) and MM (Multi-line monitor), which
have been noted previously.

(1) Input the parameter AO.

NS K= coaiy
J M J -}£A0123456 ]
ICHESENIENIEN
J(8%) (=)

ENT

/
O
A

LN
0N
Al©
56"

(2) Input the parameter MM.

s _}[ ]

O[[N [ -
MMt

(3) Turn off the power for the completion.

—A-13 —
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Appendix 3-2: Back up Manually

e This section describes how to manually back up the settings of parameters, programs and control inputs and outputs
individually by hand.

Preparation
® Handy Terminal FHT31, FHT21 or FHT11.
Backup of the settings

1) Monitor the settings of parameters.
Follow the procedure below and note down the settings.

(1) Monitor the settings by the command TS (Tell setting).
Input as “TS0”.

T s 07 o

' PG0.05;

Firstly, the setting of the parameter PG (Position gain) will be monitored.

(2) Every input of the monitors, a setting will be read out. Input the several times to
read out all settings of parameters.

PG0.05;
» PGL0.05;

VG0.50;

The prompt “: (colon)” appears on the screen for the completion of monitoring.

2) Monitor the settings of programs.
Follow the procedures below and note down the settings.

(1) Monitor all programs by the command TC/AL (Tel all channel program).

Tle /AL e (rm

' >TCO;

All program channel settings will be read out.

(2) Every input of the key reads out the program lines one by one. Input the key
several times to read out all settings.

>TCO;

0>MA0.500;
1>1D9000;

—Al4 —
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3) Monitor the settings of control inputs and outputs.
Follow the procedure below for monitoring.

(1) Monitor all settings of input function by the command TPI/AL (Tell all input port).

{E:THPN AL -> Sy

This reads out all settings of control inputs.

(2) Every input of the key reports the settings one by one on the line. Input the key
several times to monitor all of them.

: TPI/AL
I >TPIO0;

FNEMST;
ABl;

4) Monitor the settings of control outputs.
Follow the procedure below for monitoring.

(1) Monitor all settings of control outputs by the command TPO/AL (Tell all output port).

[E:THPHOM/MAHLJ_>;“T’§86i“f

This reads out all

(2) Every input of the key will report the settings one by one on the line. Input the
key several times to monitor all of them.

: TPO/AL
' >TPOO;

FNDRDY ;
GCO;

How to restore the settings

(1) Restore all settings that have been noted down in the above procedures.

¢ Refer to “Initialization of the Driver Unit” in “Appendix 5: Procedure for Replacing Driver Unit
Model EDD” for initialization.

¢ Some of the parameters require an entry of the password.

(2) Turn off the power for the completion.

—A-15 —



Appendix

Appendix 3-3: Using Megaterm
e You can use EDD Megaterm.
Preparation
® A personal computer with EDD Megaterm installed
® USB communication cable
Backup by using EDD Megaterm
® This uses the functions of Megaterm to save parameters and programs.
1) Connect Driver Unit and personal computer using a USB communication cable.

2) Turn on the power of Driver Unit and personal computer.

3)  Start up EDD Megaterm and click 2= | »
4) Confirm the contents using parameter edition screen (Param) and program edition screen (Channel).

Fig A-12: Parameter edition screen (Reference)

10 Edit | Param Edit | Channel Edit | Oscillo | OsciloFFT | Terminal|
E-Z3 Servo parameters “|| Com... Default  Setvalue Unit Name
-{{0 AT:Auto Tuning(Terminal onl -_- Auto Tuning(Terminal only)
""" LO:Load inertia 0.000 0.000 kg'm~2 Load inertia
""" 5G:Servo Gain SG 0 0 Hz Servo Gain
----- Eb PG:Position loop proportional |= - -
- ) PG 0.001 0.160 Position loop proportional gz
----- PGL:Position loop proportions tion | onal s
_____ Eb VG:vVelocity loop proportional PGL 0.001 0.001 P05|t|.on oop proportfona ge
_____ VGL:Velogity loop proportiond_ Vi 1.50 4,13 Velocity leop proportional ge
..... FQ:Observer Frequency VL 1.50 1.50 Velocity loop proportional gz
5) Select “Save as (A)” from the menu bar.
6) When the dialog box for saving is opened, define the file name and save.
. L .o D t |
7) Disconnect the communication. Click eronneer |,
8) Terminate EDD Megaterm and turn off the power of Driver Unit for completion.

— A-16 —
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Restoring by EDD Megaterm

1)

2)
3)

4)

5)

6)

7)

8)

Connect Driver Unit and personal computer using a USB communication cable.

Turn on the power of Driver Unit and personal computer.
Start up EDD Megaterm and click %<t »

Select “Open” in the menu bar. Click ” from the dialog box to select the object file, and click
¢ Confirm that the check box of writing area has been checked.

¢ For Restoring, the relevant devices have to be in connection.

Fig A-13: Specifying the file to be opened (Selecting “Confirming message for writing”)

mtd file open . &J

Select *.mtd" file. Then press the OK button.

| =]

|| Read "EDC Megaterm” format

["lignore version{of firmware) and “XSY" information
Area select
Parameter
|- [ send "A0"command
If0 information
Channel infc

OK Cancel
]

¢ Tick “Send AO command.” when sending the Home offset value of Motor.

The Confirmation message for writing dialog box will be displayed. Click to end.

Fig A-14: Confirmation message for writing
I'Cc\nﬁrm to write — lé]‘

i The data will be downloaded to the EDD-driver form the file.
. After that, Password-lock will be enable.
Are you sure?

This process will be completed when Writing completion dialog box is displayed. Click to
end.

Fig A-15: Confirmation message for writing
MTD file writing &r

I MTD file has been saved without error.

i I . . Di t |
Disconnect the communication. Click ¢ m .

Terminate EDD Megaterm and turn off the power of Driver Unit to complete the work.

—A-17 —
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Appendix 4: Handling of Saved Data in Megaterm

® The data file saved in EDC type (with extension .mtd and txt) are not compatible with EDD Megaterm.

® \When such data are used in EDD Megaterm, encode the data file.

Character code information for saved data in Megaterm

Table A-10: Character code information for saved data in Megaterm

Megaterm type character code extension
EDD Megaterm Unicode mtd
EDC Megaterm SJIS (ANSI) mtd, txt

Encoding

(1) Open the object file by text editor (Notepad).

(2) Change the character code of the opened file and save it using “Save as.”

¢ Change the character code from ANSI to Unicode.

3) The process is completed when saving is done.

¢ This file is now usable in EDD Megaterm.

—A-18 —



Writing the encoded file to Driver Unit Model EDD

Appendix

(1) Start up EDD Megaterm and click =]

2 Select “Open” in the menu bar. Click «

¢ Confirm that the checkbox of “Ignore version of firmware and information of XSY” and “Area to

write” are already ticked.

” in the dialog box and click

Fig A-16: Specifying the file to open (Selecting “Confirming message for writing”)

e The Confirmation message for writing dialog box will be displayed. Click to end.

mid file open ﬁ

Select "*,mtd" file, Then press the OK button,

| -]

[Iread "EDC Megaterm® format

I [“lignore version(of firmware) and “XSY" information I
Area select
Parameter
| [ send "A0"command
1/0 information
Channel infc

[ Ok ] ’ Cancel ]

¢ Tick “Send AO command.” when sending the Home offset value of Motor.

Fig A-17: Confirmation message for writing

Confirm to write [d_E-J

The data will be downloaded to the EDD-driver form the file.
l % After that, Password-lock will be enable.
Are you sure?

[ ok || e |

e This process will be completed when Writing completion dialog box is displayed. Click to end.

Fig A-18: Confirmation message for writing

MTD file writing [

! L MTD file has been saved without errorn

o Writing has been completed.

¢ Confirm the data by using parameter edition or program edition screen of Megaterm.

—A-19 —
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Appendix 5: Procedure for Replacing Driver Unit Model EDD

o Follow the procedures described in this section when the initialization of the Driver Unit is required during
troubleshooting or replacing the Driver Unit and/or the Motor.

Confirmation of interchangeability

® Reference number coding of the Driver Unit Model EDD shown below indicates that the Driver Unit is
interchangeable with other Driver Units Model EDD.

Fig A-19: Indication of interchangeability of the Driver Units Model EDD

M-EDD - PS1006 AB 501 -03

Position sencor code B: Interchangeable Driver Unit

® The Driver Units Model EDD are interchangeable with each other. Replace a Driver Unit with the one that
has the same reference number, and then restore the settings of the parameters, the internal channel
programs and the control inputs and outputs, that have been copied from the old one.
Preparation
® Handy Terminal FHT31, FHT21 or FHT11
Back up the settings of the Driver Unit

1) Refer to “Appendix 3: How to Back up and Restore the Settings of Programs and Parameters” for backing
up the whole settings of the Driver Unit to be replaced.

2) Replace the Driver Unit.
Initialization of the Driver Unit

® All parameters have been initialized when it is shipped from the plant. If your Driver Unit is a new one, the
initialization is not necessary.
1) Turn on only the control power of the Driver Unit.
(1) Turn off the main power supplied to the Driver Unit.

(2) Input the command MO (Servo off).

MO e

This will prohibit the Driver Unit from activating the Motor servo even the main power is
turned on and the input SVON (Servo on) is activated.
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2) Perform initialization (restoring the shipping set) of the whole settings.

(1) Initialize the settings of parameters.
Input the command SI/AL (Set all initial parameters) (It requires an input of the password.)

NS K
0N e -

S AL e

The prompt ““: (colon)” appears on the last line of the screen at the completion of the
initialization.

Since with EDD Megaterm the connection is disconnected, follow the operation below after
connection.

: /NSK ON
NSK ON
:SI/AL

(2) Initialize the settings of the programs.
Input the command CC/AL (Clear all channel.
(It requires an input of the password.)

NS K
0N e -

ccl /AL e

The prompt “: (colon)” appears on the last line of the screen at the completion of the
initialization.

: /NSK ON
NSK ON
:CC/AL

(3) Initialize the settings of control inputs. Input the command PI/CL (Edit all input ports).
(It requires an input of the password.)

NS K
0N e -

Pl e [a]
The prompt “: (colon)” appears on the last line of the screen at the completion of the
initialization.
Initialize together the settings of control outputs.

Input the command PO/CL (Edit all output port).
(It requires an entry of the password.)

N s K
0N [aw adl
ol /clL e

The prompt ““: (colon)” appears on the last line of the screen at the completion of the
initialization.

: /NSK ON
NSK ON
:PI/CL

: /NSK ON
NSK ON
PO/CL

Restore of the Driver Unit

1) Refer to “Appendix 3: How to Back up and Restore the Settings of Programs and Parameters” for backing
up the whole settings of the Driver Unit to be replaced.

2) Turn off the power for the completion.
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Appendix 6: Regeneration Resistor

® A Megatorque Motor works as a generator in the following cases. This is called regeneration.
(1) When the Motor is decelerating with a heavy inertial load.
(2) When the axis of the Motor is horizontal and an unbalanced load is giving a torque load,
which is induced by the gravity, to the Motor.

® The energy resulted from the regeneration (regenerative energy) will be charged to the capacitor provided
to the main power circuit of the Driver Unit. However, if the regenerative energy exceeds the capacity of
the capacitor, which is 28 J at 200 [VAC], the Motor will be stopped by the alarm P1 (Main Power Over
Voltage).
In such a case, the following measures shall be taken.

¢ Decrease acceleration and deceleration.
¢ Decrease velocity.

O Decrease the load moment of inertia.

If you do not want to downgrade the operational conditions, an optional external regeneration resistor with
high durability may be used without downgrading the performance of the Megatorque Motor System.

¢ An optional regeneration resistor such as [M-E014DCKR1-100] is available from NSK Ltd.
Procedures to install the external regeneration resistor
1) Confirm that the Motor cable is connected as shown in Figure A-22 below.

Fig A-20: Shipping set of the Motor cable connection

N
° — Wire of gU (red)
° | Wire of gV (white)
° | wire of sW (black)
o
o
o
© Shorting wire of
o <4—— thermo sensor

= I
C_ c—
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2) Remove the shorting wire of thermo sensor using a removing tool. Connect the cable of regeneration
resistor and the sensor cable. A thicker cable pair is the resistor cable while a thinner cable pair is the
sensor cable. No polarity is set to the both pairs.

Fig A-21: Connection of external regeneration resistor

N ——
o]
o]
(o]
o]
© Resistor cable
o (thicker cable)
° Sensor cable
o :d (thinner cable)

—1 N | _|J
= > |
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Appendix 7: Wiring of RS-232C Communication Cable

o If any terminal other than the NSK Handy Terminal FHT31 is used, follow the specifications of the higher level
control device for wiring the RS-232C communication cable.

¢ Following examples shown in Figure A-24 and Figure A-25 are for the connection with a personal computer
compatible with DOS/V (D-sub 9 pins connector).

RTS control/CTS monitoring active (standard)

Fig A-22: Wiring example: With flow control

Driver Unit Model EDD

RS-232C terminal

E—— CN1
TXD |3 1 TXD
RXD |2 >< 3 RXD
RTS |7 7 RTS
CTS |8 2 CTS
DSR |6 4 DSR
DTR | 4 5 DTR
SG |5 6 SG

@ FG J 9 %;

RTS control/CTS monitoring inactive
® Since this connection applies to non-procedural communication, the Driver Unit Model EDD may fail to
read data if a large amount of data is received too quickly. Make sure that the Driver Unit Model EDD
echoes back, or leave spaces between the data transmission.

® Be sure to short the signals of RTS and CTS of the Driver Unit.

¢ Otherwise the communication will be disabled.

Fig A-23: Wiring example: Without flow control

Driver Unit Model EDD

RS-232C terminal
CN1
TXD |3 1 TXD
RXD |2 3 RXD
RTS |7 ‘ ‘ 7 RTS
CTS |8 2 CTS
DSR |6 ‘ ‘ 4 DSR
DTR |4 [— —.5 | DR
SG |5 —— 6 | sG
g@i 9 &
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Appendix 8: USB Communication Cable

e Be sure to use the recommended products for USB Communication cables and ferrite cores.

e Please install ferrite cores in three turns.

Fig A-24: Installing USB Communication Cable and ferrite core

Connecting to CNO
(USB mini-B)

fEl]
Ny o

Ferrite Core

¥ clel

Ferrite Core

Table A-11: Recommended USB Communication Cables

Type Maker Cable length
U2C-30BK ELECOM 3m

Table A-12: Recommended Ferrite Cores

Type Maker Impedance specification Applicable cable (Max.)
(100[MHZ], 3 turns) [mm]
E04SR241336 A Seiwa Electric MFG 1000 [Q] ¢10.0 to 13.0

e The USB communications cable with the ferrite core is available.

Table A-13: Available USB communications cable with ferrite core
Type Maker Cable length

U2C-MF30BK ELECOM 3m

When communication failure occurred using U2C-MF30BK, you attach E04SR241336A :
recommended ferrite core.
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Appendix 9: Setting List of Parameter and Program of Driver
Unit Model EDD

Reference Number:
S/N:

Parameter Setting List

A blank box denotes that the setting is the shipping set.

Date:
Parameter — Setting . Parameter — Setting - Parameter — Setting -
Shipping set | User setting Shipping set | User setting Shipping set| User setting
PG 0.001 * A0 0 ZCW 0.0
PGL 0.001 MV 1.000 TEU 0
VG 1.50 MA 1.0 TEO 0
VGL 1.50 MB 0.0 TVU 0.000
FQ 10 JV 0.100 TVO 0.000
LG 50.00 JA 1.0 TVEU 0.000
LB 0.00 JB 0.0 TVEO 0.000
* TL 100.00 MD 0.0 TTU 0.00
GP 0 HV 0.200 TTO 0.00
GT 0.0 HA 1.0 TJU 0.00
FO 0.000 HB 0.0 TJO 0.00
FP 0 HZ 0.010 MN 0
FS 0 CSA 1 MNR 10.000
NP 0 CSB 0 MNY 0
NPQ 0.25 * OR 360000 MX 0
NS 0 OE 0 MXR 10.000
NSQ 0.25 PK 0 MXY 0.000
* DBP 0 * AE -1 * MM 1
* BL 100.00 * OS 6 * BM 1
* FF 1.0000 * HD 1 * WM 0
* ZF 1 * HO 0 * EC 0
CO 200 000 *  SQ 0 MR 0.0
IN 400 * RW 0 * PP 1
IS 0.0 ov 100.00 * LO 0.000
FW -1.0 BW 0.0 oD 1
* CR 2621 440 NA 0 SG 0
* PC 0 NB 0 * ZP 1.00
* PM 1 ZAS 0 * SL 3
* FD 0 ZAE 0 * AC 0
* FZ 0 ZAW 0.0 * AG 1
* FR 81920 ZBS 0 * AF 0
* PS 1 ZBE 0 * DBA 0
* DI 0 ZBW 0.0 AFP 200
* OTP 0 ZCS 0 * AFS 0
* OTM 0 ZCE 0 SF 0

* : Requires an input of the password.
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Reference number:
S/N:
Program Setting List
A blank box is not in use.
Date:
CH Program CH Program CH Program CH Program
0 Command:
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Reference Number

S/N:
Control Input/Output Setting List
Date:
Control input Control output

Port Shipping set User setting Port Shipping set User setting
No. FN AB [ NW FN AB [ Nw | No. FN GC | ST FN GC | ST
P10 EMST 1 0.2 POO DRDY 0 0.0
P11 ACLR 0 0.2 PO1 WRN 1 0.0
P12 OTP 1 0.2 PO2 OTPA 1 0.0
PI3 OT™M 1 0.2 PO3 OTMA 1 0.0
Pl4 SVON 0 0.2 PO4 SVST 0 0.0
P15 RUN 0 0.2 PO5 BUSY 0 0.0
P16 STP 0 0.2 PO6 IPOS 0 0.0
P17 PRGO 0 0.2 PO7 NEARA 0 0.0
P18 PRG1 0 0.2
P19 PRG2 0 0.2
P110 PRG3 0 0.2
PI11 PRG4 0 0.2
P112 PRG5 0 0.2
P113 PRG6 0 0.2
Pl114 PRG7 0 0.2
PI115 JOG 0 0.2
PI16 DIR 0 0.2
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