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Limited Warranty
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application or use of any product described herein;
neither does it convey any licence under its present
patent nor the rights of others.

Patents issued and patents pending.
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In order to use the Megatorque Motor System properly,
observe the following notes.

1. Matters to be attended to use the Driver Unit of the Megatorque Motor System

Temperature

® Keep the ambient temperature of the Driver Unit within 0 to 50°C. Y ou cannot put the Driver Unit in an
amosphere over 50°C. Keep a clearance of 100 mm in upper and lower side of the Driver Unit when it is
instaled in the enclosure. If heat isbuild up on upper side of the Driver Unit, provide the ventilation openings
on the top of it or equip an air cool unit to take the heat out of the Driver Unit.
(Measures against contamination are required for the ventilation openings.)

Protection against contamination and water

® Put the Driver Unit in an enclosure of which protection code is 1P54 or better. Protect the Driver Unit from
oil-migt, cutting ail, metal chips and paint fume etc. Otherwiseit may result in failure of electric circuitsof the
Driver Unit.

(IP codeisin IEC standard. Thisisto specify the protection level of enclosures from solid contamination and
water.)

Wiring / Ground

® Refer to User's Manual for proper wiring.
® Take appropriate measures not to contaminate the Driver Unit when wiring or ingaling it.

Storing

® Store the Driver Unit in aplace a where it is not exposed to rain, water and harmful gas or liquid.

® Store the Driver Unit in a place at where it is not exposed to direct sun light. Kegp ambient temperature and
humid as specified.

2. Matters to be attended to use the Motor of the Megatorque Motor System

Dustproof and Waterproof of the Motor

® Make sure that how your Motor is graded for dust-proof and/or waterproof. Y ou cannot usethe Megatorque
Motor when chemicals or paint fumes exists.

a Standard Megatorque Motor (RS, AS, BS, JS, SSand Y S Series)

The Motor is not made for dust-proof or waterproof. Y ou cannot use the Maotor in humid or oily
atmosphere (IP20, 1P30 or 1P40 equivaent.)

a Simple waterproof Motor (RW series)

The Motor isnot treated for complete waterproofing. Confirm what part is not waterproof withthe
catalog, then take appropriate measures to these parts against water if necessary. To use the
Motor for a long time, check its failure in insulation through the puncture test which shall be
conducted approximately once in every haf of ayear. Do not use the Motor without taking
measures against water and oil.

a Waterproof Motor (RZ series: 1P65 equivalent)

Use this Motor type when splash water or oil onit. When you usethe Mator in 1P 66 or equivalent
condition, provide air purge. The user shal provide measures againgt dust. Check the Motor for its
deterioration by the insulation test which shall be conducted approximately once in every haf a
year for long term use.
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Use condition

® The allowable moment load and axia load differ with Motor size. Reconfirm that the using conditions are in
the specified limits of the Motor.

® An excessive offset load will cause permanent deflection of the rotor and the bearing abnormality. Never
apply shocks to the Motor when ingtaling it. Be sure not to give excessive shocks to the Motor caused by
externd interference when operating it.

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

Periodical check

® Puncture of the Motor and cable shorting or snapping may occur depending on using condition and
environment. If the Motor is left in such conditions, it cannot exhibit its capability 100 % and will lead to the
trouble of the Driver Unit. We recommend to conduct the periodica check in order to detect the problem.

3. Before concluding that the system is faulty, check the matters again.

Alarm arises

® Did you take proper action to the alarm? Check the action described in the manual again.

Power does not turn on. Indication lamp does not turn on.

® Check voltage of main and control power by atester if the voltage isin the range of specification described in
the User’s manual.

The Motor does not function.

® |srotation of the Motor smooth when it is turned manualy with power off? Any stickiness in motion? Does
the rotation axis have any axia play?
(Never disassemble the Motor.)

@ |s the control Input/Output functioning properly?
® Monitor status of SVON, RUN and IPOS signals by 1/0 command through handy terminal.
® Check if the voltage of input signal and 24 V power source are stable using an oscilloscope
etc.

Uncontrollable Driver Unit

® Compare the current setting of parameters with the origind setting at the instalation. Does the PA data
(unique to individual Motor) change?

The Motor vibrates. Positioning is inaccurate. Alarm of software thermal arises frequently.

® Are servo parameters VG, VI, PG, FP and NP adjusted?

® Do you fasten the fixing bolts of load and the Motor mounting securely? Check and fasten them tightly if
necessary.

® Connect FG terminal of the Driver Unit to one point grounding. Ground the Motor and the Driver Unit
respectively. (Refer to User’s Manual for wiring.)

® |sany external interference with rotation in Servo lock state? (It leadsto the Motor overheat if external force
isagpplied to it in servo lock state.)
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@ Breaker trip occurs frequently.

® \When the system recovers by replacing fuses or remaking the power, take the following action.
a We recommend to install adelay type breaker for a measure against breaker trip.

4. Others
® Combination of the Motor and the Driver Unit shall conform to the specification.
® Be sure to write down the setting of parameters.
® Never modify the cable set.
® | ock the connectors securely and check for lose fixing screw(s).
® Please keep expendable parts and backup parts. (the Motor , the Driver Unit and Cable set for replace)
® Use acohal for cleaning. Do not apply the thinner.
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About This Manual

® Before operating the Megatorque Motor System, this manual should be read thoroughly. The
Megatorque Motor System is a unique device, so ‘common sense’ based upon experience with
servo motor may not apply here. Careful consideration of the mechanical design as described in
“Chapter 6" is especialy important.

® Thismanual describestheinterface, function and operation of the Megatorque Motor System. This
manua provides information on the ESA25 Driver Unit. If your model is not ESA25, contact NSK
for respective information.

Technical Information

® For technical assistance and salesinformation, please contact your local NSK office. A list of NSK
offices is provided in the back cover.

Megatorque Motor System
Conformity to EC Directives (CE Marking)

NSK Ltd. declares that “Megatorque Motor System” conforms to EC Directive (CE Marking).
However, please note that the following conditions are added for conformity to the EC Directives.
O EC Declaration of Incorporation

® Megatorque Motor System isamachine component that isto be incorporated into the machine. (EC
Declaration of Incorporation)

® The Megatorque Motor System must not be operated until it isincorporated into the machine.

® The Megatorque Motor System conformsto the following EC Directives as a machine component.
a EC Machinery Directive 89/392 as amended 94/368 and 93/44.
a EC Low Voltage Directive 73/23 as amended 93/68.

® The users have to take appropriate measures to their machines to conform to Electoromagnetic
Compatibility Directive. The Megatorque Motor System must not be put into service until the
machinery into which is to be incorporated has been declared in conformity with the provisions of
the EC Directives.

® Our declaration becomes invdid if technica or operational modifications are introduced to the
products without the consent of NSK Ltd.

O Remaining Hazards
(Following notes should be observed for your safety.)

® The Driver Unit must be used in the environmental condition of the Installation Category | and
Pollution Degree 2. The Motor and the Driver Unit must be ground respectively.

® An isolation transformer must be used to prevent eectrical shock. The isolation transformer shall
have enough capacity for power consumption of the Megatorque Motor System.

® [nstall anoisefilter in the primary AC power line as a measure against externa noise.

® A thermal protection circuit for the Motor must be provided by the user to prevent the Motor from
overhegting.

® A circuit breaker must be ingtaled into the primary AC power line of the Megatorque Motor
System.

® The cables that connect the Motor and Driver Unit should be used only for interna wiring. Proper
protection of the cablesis obligated depending on the usage.
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Terminology

It will be necessary to be familiar with some terms used in this document.

b.p.s.

CCcw

closed

CwW

Driver Unit

Home Return

kpps

Motor

OFF (all capital)

ON (all capital)

open

P control

PI control

position gain

position integrator frequency
position loop control mode
Programmable Indexer
pulse train

quadrature output
rated stall torque

rated torque

S-l

S-Z
servo-lock

servo-off

Servo-on
shipping set

stall torque

System

velocity gain

velocity integrator frequency

velocity loop control mode

bit per second; the unit of communication speed.

Motor rotating direction, counterclockwise; seen from the outside of rotor.
logic output state; output current will flow.

Motor rotating direction, clockwise; seen from the outside of rotor.

means Megatorque Motor System’ s driver unit when capitalized.
abuilt-in sequence program for setting the home position.

kilo pulse per second; the unit of pulse frequency.

means M egatorque Motor System’s motor when capitalized.

logic input state; input will see an open circuit.

logic input state; there will be a current path to the common DC supply.
logic output state; no output current

proportional-only control; the servo algorithm.

proportional and integral control; the servo algorithm.

shorter name for position loop proportional gain

shorter name for position loop integrator cutoff frequency

acontrol mode within the position control loop; P control or Pl control available.
Driver Unit’ s built-in indexing ability.

aseries of pulses used as a position command.

two pulsetrain outputs with 900 phase difference.

the rated torque available at zero speed.

the torque not to exceed the maximum M otor winding temperature.
revolution per second; the unit of velocity.

s per second; the unit of acceleration.

onetypical state of servo-on; the Motor provides torque and remainsin position.

the state where the Driver Unit provides no current to the Motor, and the Motor provides
no torque. The Motor rotor can be rotated easily.
the state that the Driver Unit isready to control the Motor, or is controlling the Motor.

aparameter setting or a Driver Unit function setting at shipping.
the torque available at zero speed.

means Megatorque Motor System when capitalized.

shorter name for velocity |oop proportional gain

shorter name for velocity loop integrator cutoff frequency

acontrol mode within the velocity control 1oop; P control or Pl control available.
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1. Introduction

® This section is to introduce the Megatorque Motor System in general. Some parts of explanations
are not gpplicable to al Driver Units and/or Motors. Refer to respective specifications when
ordering.

1.1. Overview

® The Megatorque Motor System is a unique actuator with specia capabilities. The System consists
of amogt al elements that are needed for a complete closed loop servo motor system. With
conventiona technology these parts must be purchased and installed separately, but the
Megatorque Motor System incorporates them al into two units; the Motor and the Driver Unit.

Motor

® The Motor consists of a high torque brushless actuator, a high resolution brushless resolver, and a
heavy duty precision NSK bearing. The high torque actuator €liminates the need for gear reduction,
while the built-in resolver usually makes feedback components, such as encoders or tachometers
unnecessary. Finally the heavy duty bearing eliminates the need for separate mechanical support
since the Motor case can very often support the load directly in most applications.

Driver Unit

® The Driver Unit consists of apower amplifier, resolver interface, and digital motor control circuits.
The Driver Unit provides everything that is needed to control the Motor’ s torque, velocity, or
position; for interface to any standard motor position controller or to act as a stand-alone digital
motion control system with its built-in zero backlash position control capability.

High Speed

® The Driver Unit features higher speeds than ever before... with less torque drop-off at the
intermediate speeds. As aresult, smaller Motors may be used for high speed indexing applications
when the torque requirement is primarily for acceleration.

Ease of Use

® Thedigital control makes the System easy to use, for more than one reason:

a The circuit parameters can be changed by an RS-232C command, rather than by
attempting to adjust amulti-turn pot or changing capacitor vaues. The parameter changes
are not only a breeze to make, but they are measurable and repeatable, so that every
System behaves the same way, every time.

a The versatile design means that significant changes in the Driver Unit function can be
made with little or no hardware changes. Numerous options are available at little or no
extra cost.

a Stand-alone capability means that the Megatorque Motor System can be operated in
position control mode without the need for a separate CNC or position controller. Built-in
software for flexible motion control means that the complexity of the electronic system
can be cut in haf. This reduction of the controls circuitry to one component saves time
and money.
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Universal Interface

® Because of the extreme versatility of the Driver Unit design, awide variety of interface methods
are possible. The Megatorque Motor System can be interfaced to virtualy any control system. Itis
very easy to control the Megatorque Motor System with a CNC, a servo motor controller, a robot
controller, or an indexing controller. Y ou can operate the Megatorque Motor System with a stepper
motor controller or with a persona computer or dumb terminal. Versatile position control can even
be implemented with a single switch!

High Repeatability

® \With zero backlash, direct drive and a 614 400count/rev resolver, the Megatorque Motor System
offers repeatability as high as approximately 2.1”, or approximately 0.00058°. With no mechanical
contact or moving parts other than the bearing, this repeatability will never degrade.

Easy to Maintain

@ With dl adjustments, indicators, and test points accessible by the front panel, service or
maintenance is easy. LED (light-emitting diode) and logic diagnostic outputs identify the nature of
any error condition quickly and accurately.

® Together, the Motor and the Driver Unit provide the ultimate in smplicity for precise and religble
moation control.

Single Component Servo System

® A conventiona brushless servo system requires at least severa separate components which must
be selected and packaged together, often at great expense. Furthermore, many of these
components introduce problems of their own to degrade the entire system’ s performance. Gears
and flexible couplings, for example, introduce mechanical irregularities such as windup, backlash,
and mechanica inaccuracy. The same functions can be accomplished with just two components
using the Megatorque Motor System; dl of the circuits needed to implement a position or velocity
control servo loop (digital motion controller, servo compensation, brushless commutation logic,
power amplifier) are included in the Driver Unit, and al of the mechanica components that were
required (motor, couplings, gears, bearings, tachometer and encoder) are either replaced or made
unnecessary by the Motor.

Gearless Advantage

® There are many advantages to the gearless servo system. One advantage is to eliminate backlash,
the angular play due to looseness of fit between two mating gears. The direct drive inherently
eliminates backlash, so that repeatability is limited only by the resolution of the position sensor. The
direct drive permitsdirect coupling of the Motor and the load, so that troublesome flexible couplings
are not required. This permits tighter, more direct control of the load. The Megatorque Motor
System has a very high torque to inertiaratio, so that very high acceleration rates can be achieved.
When the load inertiais low, the Motor can accelerate a load as much as 10 times faster than
comparable high performance servo systems using gears. The performance advantages of the
Megatorque Motor System are demonstrated by many of the new class of the direct drive robots
which have established repestability and speed records in the robot industry and are the
performance standards against which other robot systems are compared.
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1.2. Functional Principle
1.2.1. Motor

® By virtue of its unique design, the Megatorque Motor System is capable of producing extremely
high torque at low speeds suitable for direct drive applications. Furthermore, it can produce these
torque levels without using an undue amount of power, so it can sustain these torque levels
indefinitely under most conditions without overhesting.

Motor Construction

® ThisMotor is of dual stator construction with rotor between them. Each stator is constructed of
laminated iron sheets with eighteen poles stamped into the laminations. Each pole has one set of
copper windings around it which provide the magnetic field. Thewindings arewired in series so that
there are three sets of windings seen by the power amplifier, each winding consisting of six (four for
0408 type Motor) pole pieces. The face of each pole piece has many teeth, resembling a stepping
motor (in appearance, not in function). The teeth serve to focus the magnetic energy into aseries of
discrete points along the pole face. Intota there are hundreds of these points around the full turn of
the Motor. (The number depends upon the Motor size)) The rotor isathin cylindrica ring,
constructed of the same iron laminations and with the same tooth structure, but without windings or
pole pieces. The rotor servesto conduct the magnetic field from the inner stator across the rotor to
the adjacent pole piece on the outer stator, and back again. The rotor teeth also serve to focus the
magnetic field into discrete points around the circumference of the rotor, and the combined effect of
these points of focused magnetic field around both the stators and the rotor act like electronic gear
reduction, multiplying the torque hundreds of times while reducing the speed by the same amount.

Brushless Microprocessor Commutation

® For each full electrical cycle of commutation, the Motor rotates through one magnetic cycle which
isthe angular distance between adjacent teeth. In most Motor sizes, there are 150 electrica cycles
per Motor revolution; some smaller sizes such as 0408 type have 100 cycles per revolution. The
commutation of the Motor phasesis performed without brushes by direct control of a high speed
microprocessor in the Driver Unit, and it is the phase relationship of the three Motor phases, not
current polarity, that determine the direction of rotation.

Why No Magnets?

® No magnets are used in the Motor, since the Motor uses the teeth to focus the magnetic field. This
contributes to the robustness of the Motor and to the high torque levels which are produced. Since
demagnetizationisnot awortry, it is possible to devel op high magnetic flux densities within the Motor
which would weaken permanent magnets. Unlike motors which use permanent magnets, the
Megatorque Motors do not weaken with age.

1.2.2. Driver Unit

® All of the circuits that are needed to operate the Megatorque Motor System in position, velocity or
torque control modes are contained in the Driver Unit. These circuit functions are:

a Digital microprocessor
a Power amplifier
a Resolver interface

® The resolver interface and the digital microprocessor are on the control board, a single printed
circuit board which is accessible to you on the right side of the Driver Unit.
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Digital Microprocessor Subsystem

® Thedigital microprocessor subsystemisapart of the control board. All analog signasare converted
to digital form, and the 16-bit microprocessor on the control board handles al Motor control
functions in the digital domain. Since analog circuits are eliminated, there are no pots to adjust, no
operational amplifier circuits to tweak, and no soldering or component changes are required. The
digital microprocessor receives commands from the outside world in either analog or digital form,
depending upon the selected interface option. The command parameter can be position, velocity, or
torque. The digital microprocessor compares the commanded variable with the actual measured
value of the controlled variable, and makes small corrections continuously so that the Motor aways
obeys the command. The digital microprocessor receives its feedback information from the
Motor’s built-in resolver via the resolver interface circuit subsystem. Digitd filters may be applied
which alter Motor behavior to improve the repeatability, or to eliminate mechanical resonances.

a A digital integrating function may be selected which improves the repeatability of the
Motor by making it respond to very small command signals. With the integrator, the Motor
can provide zero position error even under full load torque.

a A digital notch filter may be employed to cut out certain frequencies from the Motor
response so that mechanical resonanceswill not cause the Motor to oscillate. If the Motor
is attached to aload which has astrong natural frequency of oscillation, the Motor can be
made insensitive to it merely by setting the notch frequency to the same frequency. A
100Hz resonance can be diminated, for ingtance, smply by initidizing the Driver Unit
with the RS-232C command “NP100".

a A digita low-passfilter may be employed to modify Motor frequency response and make
the Motor smooth and quiet. Again, the low-passfilter isimplemented digitally, and setting
up the filter frequency is as smple as asking for it. There are two independent low-pass
filters available.

Brushless Microprocessor Commutation

® The digital microprocessor uses the digitized position information obtained from the resolver
interface to determine when to apply current to the Motor phases, and how much. The amount of
current applied to each Motor phase is determined by a mathematical function that takes into
account the torque command level, the Motor position, and the Motor velocity. These factors are
taken into account to compensate for the Motor non-linearity and to produce a smooth output
torque.

Power Amplifier Subsystem

® The Motor windings are driven by a current regulated unipolar switching power amplifier that

ddiversthe current designated by the commutation logic circuits to each of the Motor phases. The
power amplifier monitors itsinterna voltages to protect itself from damage. If the AC lineistoo
high or too low, the power amplifier will disableitself and activate alarm indicators. If theamplifier's
internal DC bus voltage istoo high asaresult of Motor regeneration, the monitor circuitswill switch
on a power resistor to dissipate some of that excess energy. If the power amplifier temperatureis
too high, it will activate an alarm signd. For any of the darm conditions, the type of thedarm is
communicated back to the digital microprocessor, which activates the alarm condition indicators to
identify the specific nature of the larm condition.

Resolver Interface Subsystem

® Position and velocity feedback signals are provided by the resolver interface circuit. This circuit
provides the excitation signal to the resolver, and receives the three phase resolver analog signals.
These signds are decoded by the resolver-to- digital converter (RDC) to produce digital cyclic
absolute position and velocity feedback signals. The cyclic absolute position datais used by the
commuitation circuits and is used internally to maintain absolute position data.
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2. Notes to Users

® This manual describestheinterface, function, and operation of the Megatorque Motor System with
the ESA25 Driver Unit.

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

® Motors, Driver Units and Cable sets described in this manual are interchangeable.

® For motors, this manual describes the standard Motor of YS and JS series only.
If your motor is not one of these, please refer to the respective specification document to which the
priority is given.

® Following notice is added to the clause of safety precautions to get your attention.
: Might cause serious injuries
: Might result in injuries
: Might damage the equipment (machine) and/or the load attached to the motor
(work or end effector), or might cause malfunction of the system.

2.1. Operational Remarks

® Pay specia attention to the following precautions when ingtaling, adjusting, checking and
troubleshooting Megatorque Motor System.

- Make sure that Motor size, maximum torque number of Motor and Driver Unit
are the same. Refer to “3.3. Standard Combination” for the details.

a Parameters of Driver Unit are set to Motor size and maximum torque
before shipped.

a If the numbers are different, the system does not operate properly.

- Do not make Cable Set shorter or longer. Changing the length may worsen
Motor and Driver Unit performance.

- Do not disassemble the Motor since itis precisely adjusted and assembled. If
disassembled, it may cause abnormalities such as deterioration in accuracy
and rigidity as well as noise.

: Be sure to connect the Emergency stop signal circuit to the EMST port of the
control 1/O connector.
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: Do not touch Driver Unit. Touching the Driver Unit just after the power is
turned off may cause electric shock.

a Driver Unit has high capacity conductors in its internal circuits and there
is high residual voltage for few minutes after the power is turned off.

a Do not detach a cover of Driver Unit unless it is necessary. When a
cover has to be removed, follow procedures described bellow.

1) Turn off the control and main power. If only main power has been turned
on, turn the control power on for more than 5 seconds, then turn off both
powers.

Neglecting this procedure is very dangerous. The procedure is to reduce
residual voltage of capacitors.

2) Wait for 5 minutes or more, then remove the cover.

Figure 2-1

5 seconds

¢ or more S

ON

Control power OFF
Mai ON
ain power OEE

5 minutes or moreJ
3

't Remove cover

: Use of the optional regenerative dump resistor shall be considered for heavy
duty operation .

a When the Motor is decelerating, rotational energy is dissipated by
internal dump resistor. Excessive rotational energy causes very high
regeneration of the Motor, the dump resistor is overheated, then the
alarms goes off and the Motor stops.

a Gentler deceleration rate or decreasing duty cycle prevents overheating
of the dump resistor.

a If heavy duty operation is still needed, installation of optional
“Regenerative Dump Resistor” is recommended. Refer to “Appendix 6”
for the details.

: Never apply any water or oil to the Driver Unit. Take appropriate measures to
protect the Driver Unit from water, oil, slag, dust and corrosive gas.

: Do not conduct an “Isolation test” or “Megger test” on the Driver Unit. It may
damage the internal circuit.

: Be sure to adjust the servo parameters according to conditions of actual use.
In most cases, the Direct Drive Motor System cannot exhibit its full
performance unless the shipping set of these parameters are not altered.
Refer to “8. Tuning and Trial Running” for the details of parameter setting.
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2.2. Interchangeability of Motor and Driver Unit
Interchangeable combination

® Standard ESA 25 Driver Unit hasthe interchangesability to the Motor. Y ou may use any Driver Unit
for aMotor regardless of seria number.

® However, refer to “3.3. Standard Combination” for combination of Motor, Driver Unit and Cable
Set.

Non-interchangeable combination

® Motor and Driver Unit is not interchangeable for a combination specialy arranged. In such a case
refer to the respective specifications sheet.

® Be sure to have the same serid number of the Motor and Driver Unit for a combination. Use a
specialy made cable set as well.

® \When Motor and Driver Unit do not have the same seria number in a combination or the cable
length is changed by user, be fully aware that the Megatorque Motor system may not conform to
the specifications.
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3. System Outline

3.1. System Configuration

Figure 3-1 : System configuration (without brake)

Handy Terminal FHT11

* Controller (Pulse Output)
» Sequencer

24VDC
Power Supply
ESA25 Driver Unit
]
O
A
l RS-232C P'B [T >
o |
O |: - - y
Power
D E| f Megatorque Motor

3-phase AC200V i @

Single phase -

AC200V or AC100V -

Motor Resolver Cable
\ Cable '\ ﬁ_’/
Cable Set
Figure 3-2 : System configuration with brake
Handy Terminal FHT11 « Controller (Pulse Output)
24VDC » Sequencer
Power Supply
ESAZ25 Driver Unit

L 1

e

\ rs-232¢ ~t] éﬂ I N
o) ( 1
O [ = =
Power
3-|;rise AC200V D H Brak M-FZ063 Magnetic switch
rake power source (M-
Single phase power sou ) ﬁj relay
AC200V or AC100V y
\ YS motor with brake
I ‘.@),)
Single phase 200VAC @ v
D 7 j_
Cable Set
\ N\
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3.2. Reference Number Configuration

3.2.1. Motor
Figure 3-3
M-YS: - 2 020 GN 001 (1) Megatorque Motor series
(2) Motor size
3 (3) Maximum torgue (Unit: N-m)
(1) 2): (3 4) (5) (4) GN : Standard
i *GG : With brake
M-JS{ - 2} 006 {GNj| 510, ( besionnumoer
| * Brake is only available for YS series.
3.2.2. Driver Unit
Figure 3-4
M-ESA: - Y2 020 T 25 (1) ESA Driver Unit
(2) Motor series and size
: (3) Maximum torque (Unit: N-m)
(1) (2) i1 (3) i (4 (5) i (@ mainpower supply
V: AC100V
; T: AC200V
M_ESA - ‘]2 006 | T 25 (5) Denotes ESA25 standard (25)

3.2.3. Cable Set

Figure 3-5
. : (1) Megatorque Motor Cable Set
M-C - :004: SS 29 (2) Cable length (Unit: m)
é ! L Refer to “3.3. Standard
(1) : ; (2) D (3) o (4) : Combination” for standard length
; | P . | (3) Cable Set for ESA25 Driver Unit
; § § P L : (4) Cable design number
: M-C oo 004 : SS D 29 : YS motor : 29 (Standard),
' ‘ ' o o ‘ 28 (With brake)
JS motor : 29 (Standard)
3.2.4. Handy Terminal
Figure 3-6
M-FHT 11 (1) Handy Terminal
= : (2) Design number
BOBSIICN
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3.3. Standard Combination
® This section describes “ Standard Combination” of the Motor, ESA25 Driver Unit and Cable set.
® Make sure to select right combination of each parts when ordering.

3.3.1. YS Series Motor

3.3.1.1. Motor and Driver Unit

Table 3-1
Motor Reference No. ESA25 Driver Unit Reference No. Power Supply Voltage

M-ESA-Y 2005V 25 AC100V
M-YS2005GN001 M-ESA-Y2005T25 AC200V
M-YS2020GG001 M-ESA-Y 2020V 25 AC100V
M-YS2020GNO0OO1 M-ESA-Y 2020725 AC200V

M-ESA-Y 3008V 25 AC100V
M-YS3008GNOD1 M-ESA-Y3008T25 AC200V
M-YS3040GG001 M-ESA-Y 3040V 25 AC100V
M-YS3040GN501 M-ESA-Y 3040725 AC200V
M-YS4080GG001 M-ESA-Y 4080V 25 AC100V
M-YS4080GNO001 M-ESA-Y 4080725 AC200V
M-YS5120GG001 M-ESA-Y 5120V 25 ACI100V
M-YS5120GNO001 M-ESA-Y5120T25 AC200V
M-YS5240GN001 M-ESA-Y5240T25 AC200V

3.3.1.2. Cable Set

Table 3-2 : Standard

Reference No. Length
M-C002SS29 2m
M-C004SS29 Im
M-C008SS29 8m
M-C015SS29 15m
M-C030SS29 30m

Table 3-3 : Motor with brake

Reference No. Length
M-C002SS28 2m
M-C004SS28 Im
M-C008SS28 8m
M-C015SS28 15m
M-C030SS28 30m
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3.3.2.JS Series Motor

3.3.2.1. Motor and Driver Unit

Table 3-4
Motor Reference No. ESA25 Driver Unit Reference No. Power Supply Voltage
M-ESA-J0002V 25 ACI100V
M-JS0002GN510 M-ESA-T00ZTZ5 AC200V
M-ESA-J1003V25 AC100V
M-JS1003GN510 M-ESA_J1003T25 AC200V
M-ESA-J2006V/ 25 AC100V
M-JS2006GN510 M-ESA-J2006T25 AC200V
M-ESA-J2014V25 AC100V
M-JS2014GN510 M-ESA-TOLATZS AC200V
3.3.2.2. Cable Set
Table 3-5
Reference No. Length
M-C002S5S29 2m
M-C004S5S29 4m
M-C008SS29 8m
M-C015SS29 15m
M-C030SS29 30m
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4. Specifications

4.1. Motor Specifications
4.1.1. YS Series Motor
4.1.1.1. Name of Parts

Figure 4-1

hdctor #
Fasower Cormedor
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4.1.1.2. Specifications

® There are three types of Motor in YS series.

Standard

Motor with brake

Low profile type

® Y S Saries Motor can be run on either 100V/110V or 200V/220V AC.

® The unit used in the specification tablesisin Sl unit system

Standard

IN = 0.102 kgf = 0.225Ib

IN-m = 0.102 kgf-m = 0.738 ft-Ib

Table 4-1 : Standard

Motor reference No.| M-YS2020 M-YS3040 M-YS4080 M-YS5120 M-YS5240
Item (Unit) GNO001 GN501 GNO001 GNO001 GNO001
Maximum torque (N-m) 20 40 80 120 240
Maximum current/phase |(A) 6
Allowable axial load (N) 3700 4500 9500 19600 19 600
Allowable moment load |(N-m) 60 80 160 400 400
Axial rigidity "¢ ® (mm/N) 4.0x 10° 30x10° 14x10° 10x 10° 1.0x 10°
Moment rigidity "¢ @ (rad/N-m) 35x10° 25x%10° 15x10° 30x 107 30x 107
Maximum stall torque (N-m) 15 35 70 105 198
Rotor moment of inertia  |(kg-m?) 0.007 0.020 0.065 0.212 0.255
Mass (kg) 10 16 29 55 95
|P30 e ® 1P20 IP30 IP30 IP30
Operating condition Temperature: 0~40°C, Humidity: 20~80 %,
Useindoors, free from dust, condensation and corrosive gases.

Maximum speed [s (rps)] 3
Resolver resolution (pulselr) 614 400
Positioning accuracy (sec) 150N @
Repeatability (sec) 2.1

AC 200V M-ESA- M-ESA- M-ESA- M-ESA- M-ESA-
Compatible Driver Unit Y 2020725 Y 3040725 Y4080T25 Y5120T25 Y 5240725

AC 100V M-ESA- M-ESA- M-ESA- M-ESA- _

Y 2020V25 Y 3040V25 Y4080V25 Y5120V25

Note:
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(1) These value assume that the Motor is mounted on arigid base.

(2) When used with an ESA25 Driver Unit (interchangeable).

(3) Internal Protection Level.
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Motor with brake

Table 4-2 : Motor with brake

em (Unif) Motor reference No-| \1-v$2020GG001 | M-YS3040GGO01 | M-YS4080GG001 | M-YS5120GG00L
Maximum torque (N-m) 20 80 120
Maximum current/phase |(A) 6
Allowable axial load (N) 3700 9500 19600
Allowable moment load |(N-m) 60 160 400
Axial rigidity "¢ @ (mm/N) 40x10° 14x10° 10x10°
Moment rigidity "¢ @ (rad/N-m) 35x10° 15x 10° 30x 107
Maximum stall torque (N-m) 15 70 105
Rotor moment of inertia  |(kg-m?) 0.008 0.072 0.240
Brake torque (N-m) 20 80 120
Mass (kg) 12 36 66
|p30 e ® IP30 IP30
Operating condition Temperature: 0~40°C, Humidity: 20~80 %,
Useindoors, free from dust, condensation and corrosive gases.
Maximum speed [s* (rps)] 3
Resolver resolution (pulselr) 614 400
Positioning accuracy (sec) 150 Ve
Repeatability (sec) +2.1
. . . AC 200V | M-ESA-Y2020T25 | M-ESA-Y3040T25 | M-ESA-Y4080T25 | M-ESA-Y5120T25
Compatible Driver Unit
AC 100V | M-ESA-Y2020V25 | M-ESA-Y3040V25 | M-ESA-Y4080V25 | M-ESA-Y5120V25

Note :

(1) These value assume that the Motor is mounted on arigid base.

(2) When used with an ESA25 Driver Unit (interchangeable).

(3) Internal Protection Level.
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Low profile type

Table 4-3 : YS low profile type

Motor reference No.

M-YS2005GN001

M-YS3008GNO0O1

Item (Unit)
Maximum torque (N-m) 5 8
Maximum current/phase |(A) 15
Allowable axial load (N) 3700 4500
Allowable moment load |(N-m) 60 80
Axial rigidity "¢ @ (mm/N) 28x10° 2.6x 10°
Moment rigidity "¢ @ (rad/N-m) 18x10° 15x 10°
Maximum stall torque (N-m) 4 5
Rotor moment of inertia  |(kg-m?) 0.003 0.006
Mass (kg) 4 6
|p20 N |P20
Operating condition Temperature: 0~40°C, Humidity: 20~80 %,
Useindoors, free from dust, condensation and corrosive gases.
Maximum speed [S? (rps)] 3 | 2/3 e
Resolver resolution (pulselr) 614 400
Positioning accuracy (sec) 150N @
Repeatability (sec) 21
Compatible Driver Unit AC 200V M-ESA-Y 2005725 M-ESA-Y 3008125
AC 100V M-ESA-Y 2005V 25 M-ESA-Y 3008V 25

Note: (1) These value assume that the Motor is mounted on arigid base.
(2) When used with an ESA25 Driver Unit (interchangeable).

(3) Internal Protection Level.
(4) Differswith main power voltage. 2 : AC100V, 3 : 2AC00V
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€ How to calculate axial and moment load

- » Do not apply excessive load to the Motor.

An excessive load more than specified in Table 4-2 may result in premature
Motor failure.

* Followings show how to calculate the loads.

Figure 4-2 : How to calculate loads

U k——
, L
-J
[ ] [ ] i
| ] | ] [ ! I
[ ] [ : ] [ : ]
) . A
i | i
] ol 9 [T
If F is an external force, then If F is an external force, then If F is an external force, then
- Axial load Fa = F + weight of payload - Axial load Fa = F + weight of payload - Axial load Fa = weight of payload
- Moment load M =0 - Moment load M =F x L - Moment load M = F x (L+A)

Motor reference number | M-YS2005 | M-YS2020 | M-YS3008 | M-YS3040 | M-YS4080 | M-YS5120 | M-YS5240
Dimension A (mm) 26.0 46.5 255 52.5 54.0 58.5 58.5
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4.1.1.3. Dimensions

Standard

Figure 4-3 : M-YS2020GNO00O1
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“For the dimensions in parenthesis, an extra 2 to 3 mm allowance

shall be made for their variations due to casting surface.

Unit: mm
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Figure 4-4 : M-YS3040GN501
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#For the dimensions in parenthesis, an extra 2 to 3 mm allowance
shall be made for their variations due to casting surface. Unit : mm
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Figure 4-5 : M-YS4080GN0OO1
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#For the dimensions in parenthesis, an extra 2 to 3 mm allowance
shall be made for their variations due to casting surface. Unit : mm
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Figure 4-6 : M-YS5120GN001
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#For the dimensions in parenthesis, an extra 2 to 3 mm allowance
shall be made for their variations due to casting surface. Unit : mm
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Figure 4-7 : M-YS5240GN001
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shall be made for their variations due to casting surface.

Unit : mm
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Motor with brake

Figure 4-8 : M-YS2020GG001
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*For the dimensions in parenthesis, an extra 2 to 3 mm allowance
shall be made for their variations due to casting surface. Unit: mm
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Figure 4-9 : M-YS3040GG001
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Figure 4-10 : M-YS4080GG001
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Figure 4-11 : M-YS5120GG001
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Low profile type

Figure 4-12 : M-YS2005GN001
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Figure 4-13 : M-YS3008GNO0O1
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4.1.2.JS Series Motor

4.1.2.1. Name of Parts

Figure 4-14

Fotor

Throogh Hile
Dt Cower
hdotor &

RFezdver Cormed or

4.1.2.2. Specifications

® JS series Motor can be run on either 100V/110V or 200V/220V AC.

Table 4-4 : Specification

e (unif) Motor reference NO-| 1 150002GN510 | M-JS1003GN510 | M-JS2006GN510 | M-JS2014GN510
Motor outside diameter |(mm) 75 100 130
Maximum torque (N-m) 2 3 6 | 14
Maximum current/phase |(A) 15 15 3
Allowable axial load (N) 950 1960 3700
Allowable moment load  |(N-m) 10 40 60
Axial rigidity "™ (mm/N) 16x10° 14x10° 74x10°
Moment rigidity " ¥ (rad/N-m) 28x10° 14x10° 48x10°
Maximum stall torque (N-m) 14 21 4.2 9.8
Rotor moment of inertia  |(kg-m?) 0.002 0.004 0.005 0.010
Mass (kg) 24 3.2 4.8 55
|P4Q N ® |P40 |P40 IP40
Operating conditions Temperature: 0~40°C, Humidity: 20~80%,
Useindoors, free from dust, condensation and corrosive gases.

Maximum speed [s(rps)] 45 3
Resolution (pulselr) 409600 614400
(l;ositioning accuracy " (sec) 300 1%
Repeatability (sec) +3.2 +2.1

. . . AC200V M-ESAJO002T25 M-ESA-J1003T25 MESA-J2006T25 M-ESA-J2014T25
Compatible Driver Unit

AC100V M-ESAJ0002V 25 M-ESA-J1003V 25 MESA-J2006V 25 M-ESA-J2014V 25

Note :

(1) These value assume that the Motor is mounted on arigid base.
(2) When used with an ESA25 Driver Unit (interchangeable).

(3) Interna Protection Level.
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€ How to calculate axial and moment load

- » Do not apply excessive load to the Motor.

An excessive load more than specified in Table 4-2 may result in premature
Motor failure.

* Followings show how to calculate the loads.

Figure 4-15
R -
oy .
[ ] [ ]
B N B Y T A

If F is an external force, then If F is an external force, then If F is an external force, then
 Axial load Fa = F + weight of payload - Axial load Fa = F + weight of payload - Axial load Fa = weight of payload
* Moment load M =0 *Moment load M =F x L * Moment load M = F x (L+A)

Motor reference number JS0002FN510 JS1003EN510 JS2006EN510 YS2014EN510
Dimension A (mm) 31 32 30 30
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4.1.2.3. Dimensions

Figure 4-16 : M-JS0002GN510
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Figure 4-17 : M-JS1003GN510
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Figure 4-18 : M-JS2006GN510
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Figure 4-19 : M-JS2014GN510
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4.2. Driver Unit

4.2.1. Name of Parts

Figure 4-20
/ Bracket can be attached here. Bracket L s U N
Heat sink ’_[ @
o] o o) o)
® :_E§:_ EI POWERQD) ] NE
‘ NN = —=—————= DISP.E }///@
CN4 =i
CNIday| (9@ ()
E [ 2—
rs2zed ([ ST [l 82
N §;,//@
ROl B
w CN25® |8
‘ HIEEIERE
Sol[ =8
HINS
® a8l |==
CONT. °o
AC100-220V ® ‘@5
> 0
G| 5
s (@] ongame
7 (& 22
oD @ ® SENSOR §§
i.
Type No. [
Ly I | &
(@] \NISK Ltd . \QIIADE IN JAPAN

AN

Bracket can be attached here. \ N\ \\ ﬂ J

® ®
@7 segments LED @ 1B : Terminal Block, power supply
@ CN1 (9 pins) : RS-232C serial communication ~ ® Fuse 1and 2 : Fuse holder
connector @ cN4 : Motor cable connector

Connector for Handy Terminal @ Monitor pins : Analog velocity monitor pins

FHT11 @ .
. ) CNS5 (37 pins) : Motor control Input / Output
® CN2 (25 pins) : Motor control signal Input / Output (37 pins) connector (I/OZ;OU utpu
(@ CN3 (15 pins) : Resolver cable connector @ Monitor pins
® No. + Serial number plate @ VR1 : Offset adiustina pod of analoa input
® Type. : Reference number plate

: Use a time delay type and capacity of 250V T10A fuse for Fusel and Fuse2
on the front panel. Be sure to turn off the main power when replacing the fuse.
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4.2.2. General Specifications

4 Control mode

® Closed loop, Pl position control

@ Operation mode

® Pulse train position command

® RS-232C sarid communication command

® Programmable control

® Return Home operation
® Jog

€ Power supply capacity
AC200V/220V +10%

Table 4-5 : Power supply capacity

. . Main power Max. Control power Max.
Driver Unit Reference No.
(exclude surge current) (exclude surge current)

M-ESA-Y2005T25 05kVA

M-ESA-Y2020T25 LOKVA

M-ESA-Y3008T25 06 KVA

M-ESA-Y3040T25 12kVA

M-ESA-Y4080T25 14kVA

M-ESA-Y5120T25 15kVA S0VA
M-ESA-Y5240T25 2KkVA

M-ESA-J0002T25 0.7KVA

M-ESA-J1003T25 0.7KVA

M-ESA-J2006T25 09KVA

M-ESA-J2014T25 LOKVA

* For the power supply capacity of RS and SS series motors, refer to their specification

document.

Table 4-6 : Surge and leakage current

Control power Main power
Surge current 14A 140A
Leakage current (40 ~ 17 S MA s
9 (~ 1" 35mA rms
— 4-24 —
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AC100V/110V +10 %

Table 4-7 : Power supply capacity

. . Main power Max. Control power Max.
Driver Unit Reference No.
(exclude surge current) (exclude surge current)
M-ESA-Y2005V25 03KVA
M-ESA-Y2020V25 0.7kVA
M-ESA-Y3008V25 03kVA
M-ESA-Y3040V25 09kVA
M-ESA-Y4080V25 LOKVA 50VA
M-ESA-Y5120V25 LOKVA
M-ESA-J0002V25 04 KVA
M-ESA-J1003V25 04 KVA
M-ESA-J2006V25 0.7KVA
M-ESA-J2014V25 0.7KVA

* For the power supply capacity of RS and SS series motors, refer to their specification

document.

Table 4-8 : Surge and leakage current

Control power Main power
Surge current 7A A
Leakage current (40 ~ 17%) 3mA rms
g ( - 1MHZ) 20 rnA S

€ Environmental specifications

Table 4-9

Vibration resistance

0.5G (Conform to JJ'S-C0911.)

Line noise resistance

1500V 1pS (by noise simulator)

Mass 3kg
. In operation | Temperature: 0 ~50°C Humidity: 20 ~ 90 % ( no condensation)
Environmental - -
. Temperature: - 20 ~ 70°C Useindoors, free from dust, condensation
condition In storage .
and corrosive gases.

— 425 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



4.2.3. Functional Specifications
€ Control mode can be selected by the parameter SL.
® SL1: Torque control mode
® S.2: Vdocity control mode
® SL.3: Postion control mode
@ Position control mode
® RS-232C serial communication command

® Programmable control ( internal programmable indexer)

a 64 channels

® Pulsetrain input operation
a CWI/CCW or
a Pulsed/direction or
a Phase A « Phase B

@ Jog operation
® Home Return operation

€ Velocity control mode
©® RS-232C serial communication
® Anaog £10V

€ Torque control mode
©® RS-232C serial communication
® Anaog +10V

@ Position detector resolution (Resolver)

Table 4-10
esolver resolution | Automatic resolution switching 10-bit setting
Motor type or 12-hit setting
YS, JS1, JS2, RS 614 400 pul sefr 153 600 pulsefr
SS 491 520 pulse/r 122 880 pulse/r
AS, BS, JSO 409 600 pulse/r 102 400 pulse/r

@ 12-hit or 10-hit setting can be selected by RR parameter.
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€ Maximum velocity

Table 4-11
esolver resolution 12-bit setting Automatic resolution switching
Motor type or 10-hit setting
YS, JS1, JS2, RS 1s* 3s*
SS 1255 3.75s"
AS, BS, JSO 15s* 455t

€ Encoder output signal : gA , gB and gZ (MSB)

® Signal output format:
a @A , 9B :Linedriver
a @Z (MSB) : Linedriver/ Open calector selectable (It can be switched by ajumper pin 1.)

Table 4-12 : Resolution

esolver resolution oA, B oZ
Motor type 12-bit setting 10-bit setting (MSB)
YS, JS1, JS2, RS 153 600 pul sefr 38 400 pulse/r 150 pulse/r
SS 122 880 pulsefr 30 720 pul se/r 120 pulse/r
AS, BS, JSO 102 400 pulse/r 25 600 pulse/r 100 pulse/r

@ Control 1/O signal

® |nput Sgnals  : Emergency stop, Servo on, Home position limit, Run move, Programmable
indexer channd switching (max. 64 channels) Jog and Overtravel limit

® Output signals : Driver Unit ready, In position and Brake *

*1: The brake output signal isfor controlling the brake. It cannot be used to supply
power to an electromagnetic brake.

& Alarms

® Excessposition error, Softwarethermal limit, Overtravel limit, Control circuit error, Resolver circuit
error, Over current, Heat sink overheat, Main AC line under or over voltage and Control power
under voltage.

€ Monitor output

® Anaog monitor, Anaog velocity and RS-232C communication monitor

a Current position, Alarm state, Servo parameters, etc.
4 Communication
® Asynchronous RS-232C communication Baud rate: 9600 b.p.s.
@ Data back up
® Backed up by EEPROM

@® 500 000 times for resetting/ deleting parameters
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4.2.4. Jumper
® Jumper (JP1) is for selecting output format of @Z position feedback signal.

® Jumper isinside of the Driver Unit. When setting Jumper, remove the side cover of the Driver Unit.
Follow the procedure in Appendix 4 : How to Replace ESA25 Driver Unit.

® Figure 4-14 indicates the Jumper location.

Figure 4-21
LED
CN1
2
= ocC
o
1<
<
= CN2
2 JP1
2 LD
a
CN3
Table 4-13 : Jumper setting.
Setting @Z output format

LD-Out short Linedriver (Shipping set)
OC-Out short | Open collector
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4.2.5. Dimensions

Figure 4-22

N ANANAAANANANAA
(@)
™)
;i AN ANAAARAAANAANANAAAA
o H{“Hluuhlud]{[uvuuu{u

N Bracket can be
;i g~ attached here.

Heat sink

[s P

‘\ Bracket can be attached here.

L

)
105 ™~
-
°ESAKE oo K
-——- D\SP.
CN4 N
MOTOR s
FUSEL
e
2 H
§g
°3

AC100-220v

CONT.
)
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FGND @ &’
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4.3. Cable Set

® This section shows Cable Set for YS and JS series Motor.

® Refer to respective specification for SS, AS and RS series Motor.

® For reference number and cable length, see “3.3. Standard Combination.”

4.3.1. Cable Set for YS Motor and JS Motor

Figure 4-23

Connector
(JST, ELP-15V)

Connector Shell

(JAE, DA-C1-J10) \

o

AN

Motor Cable

Connector
(JAE, DA-15P-N)

Resolver Cable

Figure 4-24

Connector

(AMP, 172495-1) o
— Sensor
A= C
24
| 100
Available cable length (L) are;
2,4,8,15and 30 m.
4.3.2. Cable Set for YS Motor with Brake

Connector

Connector
(JST, ELP-15V)

Connector Shell

(JAE, DA-C1-J10) \

o

<

Motor Cable

(JAE, DA-15P-N)

Resolver Cable

Connector
(AMP, 172495-1)

Available cable length (L) are;

2,4,8,15and 30 m.
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4.4. Handy Terminal
® FHT11 Handy Termina is an easy to use hand held termina with an RS-232C communication
interface for Megatorque Motor System Driver Unit. FHT11 terminal connects directly to the CN1
connector on the ESA25 Driver Unit.

4.4.1. Name of Parts and Dimensions

Figure 4-25
26 98 Main frame
N /" ><
|~ Liquid Crystal Display
LA
el s
\ INISK  HANDY TERMINAL )
| P i | i Numeric keys
§ () Code keys (small characters)
(o)
]
(m](n])(e](P)(J(R] || | Alphabetic keys
]
] Special code keys
v \S /' SHIFT :Shiftkey "
—J — ESC : Escape key (not used)
CTRL : Control key (not used)
BS  :Back space key "2
SP  :Space key "*°¥
ENT :Enter key "¢*
Connector socket Connector
(JAE, DE-C1-J6) (JAE, DE-9P-N)
Cable
3 3§ | > ot
Lo To ESA25 Driver
86 |e| Unit Connector
38 19
Unit: mm (Cable length 3000)

Note : 1) SHIFT : Press the code key while holding key. (Small characters)
2) BS  :When correcting logged-in mistakes, press key.
3) SP : Press key to put a space between characters
4) ENT : Press key at the end of the command or the parameter setting.
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4.4.2. Specification

Table 4-14
Item Specification
Power source valtage DC5V 5%
Power consumption 200 mw
- Operating :0~50°C

Environment Temperature - Storage :-10~+65°C
Humidity 35~85% (Non condensing)
Data code ASCII code
Communication speed 9600 b.p.s
Data bit 8 hit

RS-232C Interface , -
Stop bit 2 hit
Start bit 1 bit
Parity check None

Mass 250g (exclude cable)
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5. Connector Specifications

5.1. CN1 : RS-232C Serial Communication Connector

® NSK’s Handy Terminal FHT11 (sold separately) can be used as an RS-232C terminal.

Table 5-1

Driver Unit connector Japan Aviation Electronics Industry, Ltd. | DELC-J0SAF-13L9
Mating connector type Japan Aviation Electronics Industry, Ltd. DE-9PE-N

(user device side) (to be prepared by the user)*

Mating connector shell type |Japan Aviation Electronics Industry, Ltd. DE-C2-B

(user device side) (to be prepared by the user)*

* These connectors are not necessary if NSK Handy Terminal FHT11 is used.

5.1.1. CN1 Pin-Out

Figure 5-1 : CN1 Pin-out

0

DTR
DSR
RXD
CTS

\/ TXD

5.1.2. CN1 Signal List

FG
+5V
RTS
SG

DII]O)
OISIOINNS)

Table 5-2 : CN1 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 Dataterminal 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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5.1.3. Sample Wiring Diagram

@ Connect the ESA25 Driver Unit with the controller (e.g., personal computer) in accordance with its

RS-232C control signal specification.

€ RTS Control / CTS Monitoring Active (standard wiring)

Figure 5-2
( . )

[ RS-232C Terminal —
TXD 1 | TXD
RXD Pat 3 | RXD
RTS 7 | RTS
CTS Pat 2 | cTS
DSR 4 | DSR
DTR : Pat » 5 | DTR
SG o T 6 SG

FEJ 9

€ RTS Control / CTS Monitoring Inactive

Important |: When wired as shown below, always confirm the echo-back from the Driver
Unit or send the data slowly. With this wiring, the Driver Unit may not accept
the whole data when they are sent at high speed and in large amount.

Figure 5-3
(ESA Driver Unit )
(RS-232C Terminal
1 .. CN1

TXD - 1 | TXD
RXD [— > 3 | RXD
RTS ; | | 7 RTS
CTS : 2 | cTS
DSR [ | 4 | DSR
DTR [— 5 | DTR
SG o 6 | SG

FEJ ;
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5.2. CN2,CN5 : Control I/0 Signal Connectors

® Table 5-3 shows connector types of CN2 and CN5.

Table 5-3
Driver Unit side connector gsg Japan Aviation Electronics Industry, Ltd. Bgtgﬁiiiﬁtg
'(\322?% ;\2222?;2; gsé Japan Aviation Electronics Industry, Ltd. Bigim 1
ngrn?j:\z::]:z%z; shell type gsé Japan Aviation Electronics Industry, Ltd. B(B:géji&erl T

* 1: Provided with Driver Unit

® \Wiring precautions for CN2 and CN5 connectors are described below.
1) Useshidded cable for CN2 and CN5 wiring.
2  Twisted cables must be used for the pulse train input and position feed back signals.

3) Thesecables should belaid sepaately from the power line. Wiring length shall beshort as
possible.

4)  Connect one end of shield to the frame ground. Refer to “6.4.2. Ground Connection and
Wiring.”

: Check for wiring mistake of external power supply polarity and shorting
between connector pins.

5.2.1. Pin- Out (CN2, CN5)

Figure 5-4
CN2 CN5
Svon g®\ DC24 ) @/@\DCM
IOFF @@ EMST - ®® i
®@ HLS @@ RUN
g?; ®® CLR - @@ PRG5
cwp ®@ oTP - ®® PRG4
CCWP: @ CWP+ ) @@ PRG3
rona ®® CCWP+ oR @® PRG2
o ®% CHA oo ®@ PRG1
oz | ® CHB 3 ®@ PRGO
SGND @QD “eHz - @@ -
DRDY+ @® BRK MON+ @© -
@@ DRDY- @@) AIN+
POS @ | com MOR- ®@ AIN
L) _
_ @% -
_ @@ -
_ @® -
HOME @@ :
- ®® CoM
\/
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5.2.2. Signal Name and Function (CN2, CN5)

Table 5-4 : CN2
Pin ] Signal Name I/O Function
1 COoM Output | Output COMMON
2 DRDY- Output | Driver Unit ready (-)
3 BRK Output | Brake control signal (normally close)
4 * CHZ Output | Position feedback @Z/digital position data® MSB*
5 CHB Output | Position feedback gB
6 CHA Output | Position feedback gA
7 CCWP+ Input | Counter clockwise pulse (+)
8 CWP+ Input | Clockwise pulse (+)
9 oTP Input | + direction overtravel limit switch (CW direction)
10 CLR Input | Clear
11 HLS Input | Homelimit switch
12 EMST Input | Emergency stop
13 DC24 Input |24 VDC external supply
14 IPOS Output | In[position
15 DRDY + Output | Driver Unit ready (+)
16 SGND — Signal ground
17 CHz Output | Position feedback @Z /digital position data M SB*
18 * CHB Output | Position feedback * gB*
19 * CHA Output | Position feedback * gA*
20 CCWP- Input | Counter clockwise pulse (-)
21 CWP- Input | Clockwise pulse (-)
22 OTM Input | - direction overtravel limit switch (CCW direction)
23 HOS Input | Home return start
24 |OFF Input | Integration off
25 SVON Input | Servo-on

* The parameter FZ (RS-232C communication interface) is used to select the position
feedback signal @Z or the digital position signa * MSB.
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Table 5-5: CN5

Pin | Signal Name 110 Function
1 COM Output | Output COMMON
2 — — Do not connect
3 — — Do not connect
4 — — Do not connect
5 — — Do not connect
6 — — Do not connect
7 AIN- Input | Analog command (-)
8 AIN+ Input | Analog command (+)
9 — — Do not connect
10 — — Do not connect
11 PRGO Input | Internal program channel selection bit 0
12 PRGL Input | Internal program channel selection bit 1
13 PRG2 Input | Internal program channel selection bit 2
14 PRG3 Input | Internal program channel selection bit 3
15 PRG4 Input | Internal program channel selection hit 4
16 PRG5 Input | Internal program channel selection hit 5
17 RUN Input | Start internally programmed operation
18 — — Do not connect
19 DC24 Input | DC 24V externa power supply
20 — — Do not connect
21 — — Do not connect
22 — — Do not connect
23 — — Do not connect
24 — — Do not connect
25 — — Do not connect
26 MON- Output | Analog monitor output (-)
27 MON+ Output | Analog monitor output (+)
28 — — Do not connect
29 — — Do not connect
30 JOG Input |Jogging
31 DIR Input | Jog direction
32 — — Do not connect
33 — — Do not connect
34 — — Do not connect
35 — — Do not connect
36 — — Do not connect
37 — — Do not connect

- For the Input / Output signals of special-order Driver Unit, refer to its special
document.
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5.2.3. Setting the Polarity (A or B contact) of the Input Ports
® The shipping set of polarity for all CN2 input signal portsis A contact.
® The polarity of some input signal ports can be changed to B contact in an ESA25 Driver Unit.

® The ports of which the polarity can be changed are only four signals below. The other ports are
fixed to A contact.
EMST : Emergency stop
HLS : Home limit switch
OTP : + direction overtrave limit switch (CW direction)
OTM : - direction overtravel limit switch (CCW direction)

® The polarity can be changed by the parameter AB.
® The password input is necessary before inputting AB parameter.

® Table 5-6 shows the data and port. Refer to “ Setting Example” below and the explanation of AB

parameter.
Table 5-6
Data digit nl n2 n3 n4 n5 n6 n7 n8
CN2 Pin No. 25 12 24 11 23 10 22 9

Signal name | SYON | EMST | IOFF | HLS | HOS | CLR | OTM | OTP

® Meaning of data
0 = A contact (normally open)
1 =B contact (normally close)
X = Cannot be changed just after read out the setting of polarity.
When setting polarity, inputting X means no change of polarity of the port.

® See “12. Command and Parameter” for more details.
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@ Setting Example

D

2)

3

4)

Press the code key while holding down the SHIFT key.

Input the command to read the setting of the AB parameter. Check the current polarity
setting (in this example, al the input ports are set to A contact).

A8 ][ev) 2AB ]
.ABXOXOXXOO
Input the password.

The password acknowledgment message appears on the display.
LN (s (k]

(o)(n] (] adl

The second bit following AB represents EMST. Set this bit to “1”, and the other bitsto

“X” (no change).

ABX0OX0XX00
/ NSK ON
NSK ON

D))
NRRRE R

® Thus, the polarity of EMST input signal port has been changed to B contact.
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5.2.4. Signal Specifications (CN2, CN5)

5.2.4.1. General Input

Applied Inputs : SVON, EMST, PRGO0~5, RUN, HOS, HLS, JOG, DIR, OTP, OTM, CLR,

IOFF
Table 5-7
Item Specification

Input voltage 24VDC +10%

Input impedance 3.3kW

Maximum current 10 mA (per input)
Figure 5-5

*

. |'

: | }—dj—‘ 3.3kW

: - (DC24 -
§

* The polarity of DC24V externa supply may be reversed.

GSOWQ
e

Driver Unit side

5.2.4.2. Pulse Train Input

Applied Inputs : CWP+, CWP-, CCWP+, CCWP-

Table 5-8
Item Specification

Input voltage 5VDC +10%

Input impedance 240 W

Maximum current 25mA
Figure 5-6

120W
input+

—(inp

Driver Unit side
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5.2.4.3. General Output

Applied Outputs : BRK, IPOS

Table 5-9
Item Specification
Maximum load capacity 24VDC/100 mA
Maximum saturated voltage | 2V orless

Figure 5-7

Driver Unit side

5.2.4.4. Alarm Output

Applied Outputs : DRDY+, DRDY-

Table 5-10
Iltem Specification
Maximum load capacity 24\VDC/100 mA
Maximum saturated voltage 2V orless

Figure 5-8

Driver Unit side
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5.2.4.5. Position Feedback

Applied Outputs : CHA, CHB, CHZ, * CHA, * CHB, * CHZ

Table 5-11
Item Specification
Linedriver (CHA, CHB, * CHA, * CHB)
Output format Line driver or open collector (CHZ, * CHZ)
(Can be selected by Jumper 1. Refer to “4.2.4. Jumper”)
Line driver Texas Instruments SN75AL S192
Recommended Line receiver | Texas Instruments SN75ALS193 or AM26L S32 equivalent
Maximum collector current 100mA
Maximum collector voltage 24V For open collector
Saturated voltage 1V or less
Figure 5-9
CN2-4 L
CHA o < ¥*CHz 0—o !
CHB
r———
* CN2-17
CHA
*cug © o] CHZ
SGND ow SGND °j7
Driver Unit side Driver Unit side

5.2.4.6. Analog Command Input

Applied Inputs : AIN+, AIN-

Table 5-12
Item Specification
Max. input voltage +10vDC
Input impedance 20kwW
Max. input current 05mA

Figure 5-10

20kW —

—@E; +

Driver Unit side
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5.2.4.7. Analog Monitor Output

Applied Outputs : MON+, MON-

Table 5-13
Item Specification
Output format Ope-amp
Max. input voltage +10V £10%
Saturated voltage AmA or less
Figure 5-11
10kW
! 1
i 1000PF
! —— II—o
|
! —
; 10kW
\Y
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5.2.5. Wiring Example (CN2, CN5)

5.2.5.1. Position Control Mode Wiring Example

Figure 5-12
User’s controller ESA25 Driver Unit
Polarity of DC24V external power may be @
reversed and used as “ minus-common”. i
- - ] 13 | DC24 I
— L bcav Servo-on — 25| SVON
- T Emergency stop +— 12 | EMST
Home limit switch — 11 | HLS
Integration off —124 | IOFF
+ direction overtravel limit : 9 |OTP
- direction overtravel limit —{ 22| oTM™
Clear — 10| CLR
Home Return start 23 1 HOS

X X 8 | CWP+
DC5V . CW pulse train —| > ' 21 | cwp-
>< >< ! 7 | CCWP+
4—7 CCW pulse train —| > 1 20 | ccwp-
J_ Driver Unit ready '_@K)l 15 | DRDY+
DC24V m,q] 2> | DRDY-
In-position A T 114 | IPOS
Brake control signal O 3 [BRK
T 1 | com
+ 16 [cHA
Position feedback signal gA —< >C>< - 119 | *cHA
< 1 5 [ CHB
Position feedback signal oB >C>< . 1181 *cHB
— 17| CHZ
Position feedback signal 8Z —< o >C>< I
47 - — 16 | SGND
Polarity of DC24V external power may be  signal ground / [cns ]
reversed and used as “minus-common”. : "
- - — 10 [ DCo4
- DC24lyrogrammed operation start o : 17 | RUN
Internal program selection bit 5 o 16 | PRGS
Internal program selection bit 4 [0, 15 | PRG4
Internal program selection bit 3 0 —14 | PRG3
Internal program selection bit 2 [ : 13 | PRG2
Internal program selection bit 1 o ' 12 | PRG1
Internal program selection bit 0 o : 11 | PRGO
Jog operation o —1 30 | JOG
Jog direction select o — | 31]DIR
F j!

: » When using an inductive switch (e.g., relay), be sure to insert a serge killer
circuit.

» When the user installs sensors as the Home position limit switch, + direction
overtravel limit and - direction overtravel limit switch, connect sensor output
directly with the input port of the Driver Unit, not via the master controller.
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5.2.5.2. Wiring Example of Velocity Control/Torque Control Mode

Figure 5-13

User's sequencer ESAZ25 Driver Unit

Polarity of DC24V external power supply may
be reversed and used as “minus common”.

5 ; —13[ DCc2s |
+~ L beav Servo-on : ‘ : 25 | SVON
- T Emergency stop g ——12 | EMST
; + direction overtravel limit switch : —— 9 | OTP
i - direction overtravel limit switch : ——122] OTM
Clear : 10| CLR
! Integrator off 24 | IOFF
i (used only in velocity control mode) i P
J_ Driver Unit ready '—@K)] — .15 | DRDY+
DC24V __ =5 ; ——1 2 | DRDY-
In-position O : : 14| 1POS
Brake control signal O ; i 3 | BRK
' 11 COM
" . f {6 [ cra
Position feed back signal gA —<l: IR s Ty
. . 0 — 5 | CHB
Position feed back signal B —<EDC><: IR
Position feed back signal Z —<E3C><: 147 *ngz
/ Digital position signal MSB %7 : 16 | SGND
S
Signal ground | Censl
(Velocity/Torque control) AN
Analog command input : AIN-

DC 10V

FG

: » When using an inductive switch (e.g. relay), be sure to install a serge killer
circuit.

* When the user installs sensors for the + direction overtravel limit switch and
- direction overtravel limit switch, connect sensor output directly with the
input port of the Driver Unit, not via the master controller.
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5.2.5.3. Wiring Example for YS Series Motor Equipped with Brake

® The brake built-in the Y S series Motor is an electromagnetic brake that is released when the coil is
exited (negative action type). The brake is non-backlash type when it engages.

® The brake may be used for safety in case of unexpected power shutdown, or to provide extra-
holding torque when the Motor is on hold.

® Use an optiona brake power supply because the brake is to be operated by the overexertion,
switching full-wave or haf-wave rectification. (full-wave rectification for overexertion, while
half-wave rectification for holding).
Reference number of optional power supply: M-FZ063-1

Table 5-14 : Main specification

Power voltage AC200V +10% 50/ 60 Hz

Output Overexcitation | DC180V4A Full -wave rectification
voltage/current Hold DCO0V-2A Half-wave rectification
Overexcitation time 0.35sec

Ambient temperature 0~40°C

Figure 5-14 : Terminal block wiring

1 2 3 4 5 6 7

N

AC200V Ground Brake Brake
open/close contact

: » The brake output of the ESA type Driver Unit cannot be used to switch the
brake directly ON or OFF. For this purpose, be sure to use the brake switch
contacts externally.

» For brake on/off, use contacts with a capacity of more than 10 times of the
inductive load current at 180 VDC

* Do not short-circuit No.4 and No.5 terminals with power on.
* Be sure to use No.6 and No.7 terminals to turn on/off the brake.

* Never open/close No.6 and No.7 terminals in AC power side.

Table 5-15
Motor size Inductive load current (A)
YS2020 0.36
YS3040 0.50
YS4080 0.66
Y S5120 0.72
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® The brake signal must be controlled through the user's sequence.

Figure 5-15 : Recommended sequence diagram

| A case to increase

holding rigidity. |

Servo state of
Motor

RUN input

Motor rotation

IPOS output
(FW?0)

IPOS output
(FW=0)

User side
brake signal

Brake state

IOFF input

Servo on
Servo off

ON

OFF

Close

Open

Close

Open

ON
OFF

Clamp
Release

ON

I

OFF

Releasina time + @

Stk

Clamping time + @

|A case for safrty brake. |

BRK output

User side
brake signal

Brake state

IOFF input

Close

Open

ON
OFF

.

Clamp v
Release ‘

ON

. ‘ "

—|

OFF

e—|e
Releasing time + a

—

IS

Releasing time +a

Clampinag time + @

Table 5-16

Motor Brake |Static friction torque | Torsional rigidity | Brake engaging time | Brake releasing time | Capacity

type model (N-m) (sec./N-m) (msec) (msec) (W)
YS2020 | RNB2K 20 45 26 10 17
YS3040 | RNB4K 40 4.9 62 3 23
YS4080| RNB8K 80 13 66 5 30
YS5120 | RNB12K 120 19 78 9 33
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Figure 5-16 : Wiring example with brake
3 phase AC200V R < * Isolation transformer j CONT
or - Circuit breaker CN4| MOTOR
Single phase AC200V S <] . Magnetic switch ] VAN B Megatorque Motor
AC100v T < ° Noise filter
FGND [cnal sensor [ ]
Master controller
N - 13] DC24 Handy Terminal
—— DC24v Servo-on : —] 25| svON FHT11
Emergency stop T 12| EMST
Home Return start : : 23| HOS
Home position limit switch : ; 11| HLS | CN1| RS-232C [ - Connect ch2 and CN5 wiring
H as required.
+ direction overtravel limit * 9| OTP - Do not use the brake output
. . - 4 signal as direct power supply
- direction overtravel limit g 22| OT™M CN2 to the magnetic brake.
Integration off 24| IOFF Signal phase
: AC200V —
Clear : 10| CLR 1]
: s | cwp+ <—1 2Power supply unit for
bcsv CW pulse train —| > ) CC 21| cwe- _rithe magnetic brake.
) 7 | ccwp+ | 4|M-FZ063-1
. 5
CCW pulse train —[>——><:>C 20| ccwp- Il
/ RL1 —
7]
[ bcaav ' .19] DC24
T Programmed operation start [, 17| RUN
Internal program selection bit 5 [o; 16| PRG5
Internal program selection bit 4 o 15| PRG4
Internal program selection bit 3 (oS 14] PRG3 DC24V |
Master controller
Internal program selection bit 2 [~ 13| PRG2
Internal program selection bit 1 12| PRG1 RL1 oo
Internal program selection bit 0 o 11| PRGO CNS . .
. - |ty Driver Unit ready
Jog operation 30| JOG DRDY+ | 15 — U
Jog direction select (S, 31| DIR DRDY- . DC_2£V
8 | AIN+ CN2| BRK I”\L,l Brake output _
Analog command = POS iy O in-position
27| MON+ COM 1
Analog monitor —<L N
- 26| MON- B
, JE '5 )| Home return
[ R oNG HOME |21f > complete
FeG % COM 1 -
— 516 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




5.3. CN3 : Resolver Cable Connector

® Since the resolver cable supplied with the Megatorque Maotor System should aways be used, you
need only plug the resolver cable connector into CN3. Knowledge of the pin assgnment or signa
names is not necessary. This section is offered for reference.

: » Do not change the length of the cable.

» Do not use other connector between the Resolver cable and CN3.

- » Never connect pins not listed below.

* Insert the connector being careful of its orientation. Tighten the screws for
fastening the connector so that it will not be loosened by shock.

* Never connect/disconnect the CN3 connector when the Driver Unit power is
on.

Table 5-17

Driver Unit connector Japan Aviation Electronics Industry, Limited | DALC-JI5SAF-13L9
Mating connector type * Japan Aviation Electronics Industry, Limited [DA-15P-N
Mating connector shell type * |Japan Aviation Electronics Industry, Limited |[DA-C1-J10

* Provided with the cable.

5.3.1. CN3 Pin-out

Figure 5-17 : CN3 Pin-out

ESA standard

y

REA
REC @ @ REB
0®
@ @ | common
@ @
FG @ @
© D

[

5.3.2. CN3 Signal List

Table 5-18 : CN3 Signal List

Pin Signal Name Function
8 REA Resolver signal phase A
7 REB Resolver signa phase B
15 REC Resolver signal phase C
4 COMMON Common
10 FG Frame ground
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5.4. CN4 : Motor Cable Connector

® Since the Motor cable supplied with the Megatorque Motor System should always be used, you
need only plug the Motor cable connector into CN4. Knowledge of the pin assgnment or signa
name is not necessary. This section is offered for reference.

: » Do not change the cable length.

» Do not use other connector between the Motor cable and CN4.

. » Be careful for orientation of the connector when inserting it. The connector is
a self-lock type. Insert the connector to its bottom, otherwise it will not lock.

* Never insert/remove the CN4 connector with the Driver Unit power turned
on.

* A high voltage is applied to this connector after the power is turned on. Be
very careful not to cause short-circuit.

Table 5-19
Driver Unit connector AMP 172039-1
i
Mating connector shell type * AMP 172774-1

(user device side)

* Provided with the cable.

5.4.1. CN4 Pin-out

Figure 5-18 : CN4 Pin-out

c+ |[s]
¢ | Le]

(=] [e] [o] [-]
vy
+

e |7

5.4.2. CN4 Signal List

Table 5-20 : Signal Name and Function

Pin | Signal Name Function
1 A+ Motor winding phase A (+)
2 A- Motor winding phase A (-)
3 B+ Motor winding phase B (+)
4 B- Motor winding phase B (-)
5 C+ Motor winding phase C (+)
6 C- Motor winding phase C (-)
7 E Motor grounding wire
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5.5. TB : Terminal Block for Power Supply

5.5.1. Terminal List

Table 5-21 : Terminal Labels and Functions

Terminal Label

Function

CONT Control power input
MAIN Main power input
FGND Frame ground

5.5.2. Wiring Diagram (TB)

Figure 5-19 : Wiring diagram (TB)

—| In the case of AC200V |

Control power
Single phase AC100V
Single phase AC200V

A

Main power
3-phase AC200V
Single-phase AC200V

L

Noise filter Noise filter
B
o
CONT L |~
AC100 - 220v L—— [4) —————
_ @ | -
MAIN | -
AC200 - 220V s| &
— T & | -
FGND @ @ | =
o : Use the R-S terminals when connecting

single phase 200 VAC. Surge current

becomes larger when the R-T terminals

are in use.

—1 In the case of AC100V |

Control power
Single-phase AC100V

A

Main power

Single-phase AC100V

!

Noise filter Noise filter

B

o
UNCINS I
AC100 - 110V 0 | -———

-

A=
AC100 - 110V € | -
NC — @B‘\
FGND S =

° Caution |: Do not connect this terminal.
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6. Installation

6.1. Unpacking and Inspection

® Make sure that you have received the following units.
1) Megatorque Motor
2)  Driver Unit (CN2 and CN5 mating connectors and 2 fuse holders are included.)
3) Cable Set (Motor and Resolver cable set)

® |nspect shipping containers for damage as an indication that they might have been mishandled in
transit.

® \When unpacking the System, save al packing materialsfor reuse in the event that the System needs
to be shipped or require service.

: Inspect the Motor and the Driver Unit very closely for damage which might
have occurred in transit. The Driver Unit is particularly fragile and should be
inspected for warped or bent sheet metal, broken standoffs, and loose or
damage electric components.

® Rotate Motor’ s rotor by hand, without turning on power. The rotation should be smooth.

® |f you suspect damage, do not apply power to the System, since this can cause immediate
catastrophic damage to the Driver Unit. Furthermore, a damaged system could be a potential
electric shock hazard. Notify the carrier immediately, and call your NSK representative.

: Make sure that the combination of Motor and Driver Unit conforms to your
requirement.
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6.2. Combination of Motor and Driver Unit

- Make sure that the combination of Motor and Driver Unit conforms to your
requirement.

Check and record the Motor and Driver Unit reference number and serial number.

@ Standard Combination

a The Motor series, size and maximum torque numbers in both Motor and Driver Unit
reference number must be the same.

® Special-order Combination
a Refer to the respective specification document.

@ Even when the Motor and Driver Unit are in an interchangeable combination, check reference
number in same manner as Standard combination. If the combination is not interchangeable, seria
numbers of Motor and Driver Unit must be same.

® A nameplate is attached to individua Motor and Driver Unit. Configuration of each plates are
shown in Figure 6-1. Refer to “3.2. Reference Number Configuration” for the more details.

Figure 6-1

REF.NO. SERIAL NO.
M-YS 2 020 GNOO1  2-12010

Motor series No. Max. torque Serial No.

Motor size No.

Type No.
ESA-Y 2 020 T25-21 2-12001
Motor series No. Version No. Serial No.
Motor size No. Max. torque
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6.3. Motor Mounting

® The high acceleration/deceleration characteristic of adirect drive mechanism requires the system
to have high mechanicd rigidity. Therefore, it is essential to maximize rigidity of the Motor and the
load system.

® The Motor will work best if al of the elements have a natura frequency between them of at least
100 Hz, and preferably more than 200 Hz.

-+ Fully fasten all the mounting holes (mounting tap holes) of the Motor.
» Fasten a work to the attachment using all of the tapped holes of the rotor.
* Eliminate play between the load and the rotor.
* Eliminate play in the mechanism as much as possible.

: The flatness of the surface where the Motor is mounted affects Motor
operation. Approximately 0.02 mm flatness is needed for smooth operation.
When mounting, minimize the looseness between Motor and the mounting

surface.

Figure 6-2 : Motor Mounting

Load Mounti
!/ oad Mounting
]

/ Motor Mounting
7
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6.3.1. Bearing Load

6.3.1.1. Attaching the Load

® Theload must be attached to the rotor flange using the threaded mounting holes in the rotor. All of
the bolts should be used, and they should be tightened to prevent dippage.

6.3.1.2. Bearing Load

® The Motor uses a heavy duty bearing that can support most |oads directly.

Table 6-1 : Maximum Bearing Load (YS Series)

YS2005 | YS2020 | YS3008 | YS3040 [ YS4080 | YS5120 | YS5240
Axial Load Capacity (N) 3700 4500 9500 19600
Moment Load Capacity (N-m) 60 80 160 400
Distance -between Rotor Surface 260 465 55 505 510 585
and Bearing Center* (mm)

* Use these values when cal culating the moment |oad.
Refer to “4.1. Motor Specification” for the details.

- When vibratory axial load is applied, the equivalent allowable load of the Motor
shall be less than 2~3 times of the vibratory load.

Table 6-2 : Maximum Bearing Load (JS Series)

JSO JS1 JS2
Axial Load Capacity (N) 950 1960 3700
Moment Load Capacity (N-m) 10 40 60
Distance between Rotor Surface
and Bearing Center* (mm) 31 2 30

* Use these vaues when cal culating the moment load.
Refer to “4.1. Motor Specification” for the details.
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6.3.2. Using a “Dummy” Load

® \When you have to drive the Motor with alow-stiffness load, you may not be able to avail of the
merits of the Megatorque Motor System. In some cases, alittle rearrangement of mechanical
design may help. Try to add some load (“dummy” inertia) to the rotor directly.

€ Example 1: Load is connected using keyway.

Figure 6-3 : Using Keyway

€ Example 2 : Load is directly attached but the shaft diameter is too small.
(Torsional vibration may occur.)

Figure 6-4 : Using Small-Diameter Shaft

€ Example 3: Driving ball screw. (Inertia of the whole mechanism is very small.)

Figure 6-5 : Driving Ball Screw

“‘Dummy’
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€ Example 4 : Load is connected using sprocket chain or gear mechanism.
(There may be backlash.)

Figure 6-6 : Using Sprocket Chain Or Gear Mechanism

1)  For smooth drive, the inertia of directly attached load should be;

Jd=Jx02

where
Jd : inertia of directly attached load
J : inertia of indirectly attached load

Example:

® When the inertia of indirectly attached load (Ji) is 0.5 kg-mz, the inertia of directry
attached load (Jd) shall be :

Jd=0.5x%x0.2
=0.1kg-mz

2)  When driving a speed reduction;

o £5
where
Jd - inertia of directly attached load
Ji : inertiaof indirectly attached load
r - §peed reduction ratio
Example:
® When
inertia of indirectly attached load Ji: 20 kg-m2
speed reduction ration r :1:3
the inertia of directry attached load (Jd) shall be:
Ji
Jd? rex5
s 20
32x5
3 0.444 kg-m2
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6.3.3. Load Inertia

® Generdly, the load inertiais much bigger than the rotor inertia of the Motor. The following table
shows the approximate inertia capacity. (Inertiais shown as Jin kg-nt.)

Table 6-3 : Inertia Capacity

(Unit: kgm?)

High speed positioning | General use (Low Is_;(rege?j Igsgilt?oning)
YS2005 0.006 ~0.25 0.25~05 -
YS2020 0025~1 1~2 -
YS3008 0.01~04 04~0.8 -
YS3040 005~2 2~4 —
YS4080 01-~4 4~8 —
YS5120 015~6 6~12 12~30
YS5240 03~12 12~24 24 ~125
JS0002 0.003~0.1 01~0.2 -
JS1003 0.004 ~0.15 0.15~0.3 -
JS2006 0.008~0.3 0.3~0.6 —
JS2014 0.018~0.7 07~14 -

: Refer to “4.1. Motor Specification” for allowable axial load and moment load to
confirm the Motor capacity for actual use conditions.

6.3.4. Fluctuating Load Inertia

® Changesintheinertiaload directly influence the performance and stability of direct drive motors. In
the case of large changesin the load inertiait may be necessary to change the servo loop gain. To
minimize the effect of load inertiafluctuations, the ratio of inertia fluctuation should be kept as small
as possible, preferably less than 1.

Jnax - Jmin

Ri= -
Jrotor + Jmin

(Where Ri = ratio of inertia fluctuation, Jnax = load inertia a maximum, Jmin = load inertia at
minimum, Jrotor = rotor inertia)
6.3.5. Motor Operating Condition
a Ambient Temperature : 0 ~ 40°C.
a Rdative Humidity : 20 ~ 80 % (Non-condensing)
a Indoor use only

a The area where the Motor is mounted must be free of corrosive gas, dirt, dust and any
other contamination.

® Y S and JS Motor series are not water-tight. If the Motor isto be used where smaller particles
and/or water may be present, it must be protected by another cover or enclosure.

@ Do not apply any machining, such as drilling or cutting.
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6.4. Driver Unit Mounting
® The ESA25 Driver Unit may be mounted by the holes in brackets.

: For proper air circulation, clearance is required above and below of the unit.
(see Figure 6-7)

® Be careful not to contaminate the Driver Unit with cutting chips and/or other contamination when
wiring and ingaling the Driver Unit.

® Use the Driver Unit in the environmenta condition of Installation Category | and Pollution Degree
2. The covers of the Driver Unit do not work as an enclosure against flame or e ectric shock. Install
the Driver Unit into an enclosure and keep the internal temperature of the enclosure within O to
50°C. If the heat sink overheat alarm arises frequently, provide an air-cooling measures such as a
fan. (See “14. Alarm.”)
For some environmental condition it might be necessary to prepare the enclosure of which
protection degreeis |P 54 or better.

: When installing two or more Driver Units for multi-axis combinations, give a
space of about 100 mm more between adjacent Driver Units.

® ESA25 Driver Unit has brackets for easy fixing to the control box or enclosure.

Figure 6-7

: 100mm or more [

H o o b

L

100mm or more

® The areawhere the Driver Unit is mounted must be free of water, corrosive gas, dirt, dust and any
other contamination.
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6.4.1. Connecting Power

® The main power AC lineinput supplies the power to the high voltage supply for driving the Motor.

® The voltage supplied to the Motor may be three phase or single phase. If the application involves
low speeds less than 0.5 s™, then single phase power will be adequate. If the application requires
high torque and speeds greater than 0.5 s, then the best Motor torque/speed performance is
obtained by supplying three phase power at a higher voltage.

® The control power AC lineinput supplies power to theinternal low voltage switching power supply
for the logic and signd circuits. The interna switching power supply will operate from any single
phase AC voltage from 90 up to 240 volts.

® The AC power for the control power input may be obtained from the same supply that is connected
to the main power AC line input.

® The AC line power consumption varies with the Motor size, the Driver Unit type and the load. The
Megatorque Motor System requires very little power when it is moving at zero or low speed, even
at maximum torque output. The power consumption is highest when the Motor is producing
significant amounts of torque at elevated speed, more than 20% of the maximum rated speed.

® Use 2.0 mm? (14AWG) or larger wire with heat-proof vinyl for power line.

® Theelectrical noise from outside sources and the System itself may interfere with proper operation.
The protection from eectrica noise must be designed into the ingtalation. Use aline noise filter on
the AC supply. A suitable noisefilter may be obtained from NSK. If you supply your own, it should
meet the requirementsin Table 6-4.

Table 6-4 : Noise Filter Requirement

Driver Unit AC Line Noise Filter Voltage Rating Current Rating
220VAC, 3g
220VAC, 1g 250V AC/DC 15A AC/DC
110VAC, 1g
Control Power 250V AC/DC 5A AC/DC

® Do not tie wrap the input and output sides of the AC line filter together, or place them in close
proximity. Do not tie wrap the ground wires with signal wires.

® The noise filter must be instaled on control power AC line, separately from the main power line.

. An isolation transformer must also be used to prevent electrical shock.
Contact NSK if you need information about isolation transformers. If you
supply your own, the transformer must have enough capacity for the Motor
power consumption. Refer to “4.2.2. General Specification” for the required
power of the Motor.
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® Do not place the main power AC line input supplies and signd wiresin close proximity. Do not tie
wrap them and not put in the same duct.

® The Driver Unit and the noise filters must be close to each other and wiring must be of minimal
length. Do not insert contacts like a magnetic switch or arelay between them.

® Install acircuit breaker on the main power AC line. When the power isturned “ON”, an inrush
current to the circuit will occur because of the capacitive load connected to the main power supply
circuit.

® \When inserting contacts into the power supply circuit, the specification of the contact should be
greater or equal to onesin the following table:

Table 6-5 : Contact Requirements

Contacts For ESA Type
No-Fuse Breaker Current Rating 15A

o Contact Capacity 15A
Short-Circuit Breaker Sensitivity 15mA
Magnetic Switch Contact Capacity 30A

Table 6-6 : Inrush Current

ltem Inrush Current (TYP)
AC100V AC200V

Control Power 7A 14A

Main Power 80A 140A

® |nstall asurge killer circuit for magnet switches, relays and solenoids.
® \When replacing the fuse F1 or F2 of the Driver Unit, use the fuse provided with the Driver Unit.

. » Use the R-S terminals when connecting single-phase 200 VAC for the main
power supply. Surge current becomes larger when the R-T terminals are in
use.

* During wiring, be careful not to loose terminal block screws, etc.

- Install the plastic protection on TB Terminal Block after wiring. The terminals
on TB will be at high voltage when power is turned on. Removing the protection
and touching terminals may cause extreme electrical shock.

Note : Refer to “5. Connector Specification” for the connector wiring.
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6.4.2. Ground Connection and Wiring

® For grounding Driver Unit, use heavy gage cable as possible, such as aflat braided copper cable or
awire 3.5mm? (AWG 10) or larger.

: All the ground lines must be connected at one point and the grounding
resistance must be under or equal to 100W.

: Connect the shield of the signal shielded cable (CN2) to the FG terminals (or
SG terminals) of the master controller. If runaways are caused by noise,
connect the shield to the FG terminal of the Driver Unit.

: Make sure to earth the Motor base when it is isolated from the machine base.

® Figure 6-8 shows the wiring example. (Thisis provided as an example, not the instruction.)

Figure 6-8 : Wiring Example

-

(%)) 9]
N())

} % * Driver Unit "'_"_"_"_"!
Thermal sensor |

—O_O——L—OLO—— Noise Main bower Normally closed) |
0 o o ot filter p T LO_O—
Magnet Magnet [ci B

switch switch

AC power

_ Motor__|
*
DRDY+ | | | . e
- o “ -
D24V DRDY- i i Ground the Motor
200V : 100V Y 1Y base using bolts.

I— User controller

« Position controller (Pulse train output)
» Sequencer

* DC24V power SOLirce

Noise
filter

Sje) *
Ground earth
(Class 3 or better) *Connect at one point.

C

: * We recommend to use the noise filter listed below as the measures for EMC
Directive.

Single phase 200V : Equivadent to FN2070-10 (Shaffner EMC Ltd.)
Single phase 100V : Equivaent to FN2070-16 (Shaffner EMC Ltd.)
3 phase 200V : Equivaent to FN358-16 (Shaffner EMC Ltd.)

» The isolation transformer and the circuit breaker shall conform to the
relevant European safety regulations.
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6.4.3. Motor Thermal Protection
® The thermal protection circuit must be installed to prevent the Motor from overhesting.

® Y Sand JS Motors have abuilt-in thermal sensor. The lead wires of the sensor are connected to the
Motor connector.

® A Cable Set has the outlet lead wires for the protection circuit. Refer to “3.2.3. Cable Set” for
sensor lead wires.

® The protection circuit must be set to turn off the main AC power supply when the sensor is
activated. Refer to Figure 6-8 “Wiring Example” to install the protection circuit that uses 2 lead
wires S1 and S2.
® Therma sensor specifications
a Contact : Normdly close
a Rating Maximum : 250VAC 3.5A
a Ratiing Minimum : 6V 0.15A

a Type : TIO0OR1UIN ( Matsushita Electric)
(Temperature set : 100°C)

a Conformsto VDE.

a The sensor is “self resetting” type. When temperature drops 15°C from the set value, it
returns to normal state. Wait for 30 minutes or more after the protection circuit is
activated and then turn on the power again.
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6.5. Connecting Motor and Driver Unit
® User mugt specify the Cable Set length when ordering. Select from 2, 4, 8, 15 and 30m.
. » Do not make the Cable set length longer or shorter. Changing cable length

may worsen the performance of the Motor and the Driver Unit. Optional
Cable set is available in length of 2, 4, 8 ,15 and 30 meters.

* Do not place the power lines (AC power supply and Motor cable) and the
signal lines (CN2 and Resolver cable) in close proximity. Do not tie wrap
them and not put in the same duct.

» Connect the Cable Set to Motor connector and Driver Unit connectors CN3
and CN4 as shown in Figure 6-9 and 6-10.

Figure 6-9 : YS Motor

Figure 6-10 : JS Motor
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6.6. Power on and Servo on

6.6.1. Precautions

: Before turning on the main power, check the following.

(1) Wiring of connectors
(2) Connecting Cable of Motor and Driver unit.
(3) Safety

- Always stay in a safe place.

- Confirm that the Motor is securely fixed to the mounting base and the load is
fixed to the Motor. Fully fasten all the mounting bolts.

: The working area of the Motor must be protected from the operator.

6.6.2. Turning Power on

Turn on the power
Make sure that the LED of the Driver Unit and the Handy Terminal display are
indicating that the system is ready for operation.
1) Norma date
® Figure 6-11 shows the LED indicator in normal condition.

Figure 6-11

[/

2)  Abnorma

Figure 6-12

Green LED: Turns on when the power is turned on.

/ Normal : Green

O Abnormal :Orange

—1 <— 7-segment LED display: Indicate the type of alarm.
* The alarm is normally indicated by a 2-digit code. Two
= characters are displayed alternately at certain intervals.
* When two or more alarms are detected, their codes are
also indicated alternately at certain intervals.

Ny
~

® Refer to “14. Alarms’ for more details.
3) Handy Termind display

® |f amessage “NSK MEGA...” is displayed on the Handy Terminal, the system is ready for
operation. A colon ( : ) indicates that a command can be entered.
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Figure 6-13 : Handy Terminal display (In normal state)

NSK MEGATORQUE
MB1AB0- * * * * *

E*****

Differs with the system configuration. I

-

6.6.3. Turning Servo on
Figure 6-14 : Power “ON” sequence
Driver Unit side Turn on power | Master controller
(User devise)

V

Initialization

Check for
conditio

Timer

OK
Check for NG
DRDY open DRDY close _— Q%
OK
[ Action for alarm ]
[ Action for alarm ] Servo lock - SVON
Operating Input
Motor < operation
Figure 6-15 : Power ON / SVON timing
ON
Control power
P oFF —

. ON
Main power
sua Ipo ) OFF — —

PPy | 2 sec. Approx.
DRDY output — CPU initialized

(See note) (See note) ! |
SVON input ON
OFF .
30ms min. *
Operation " =
Command ome Return, etc.
* . It will take 30 milliseconds for the Driver Unit to receive the
operation command after SVON is inputted.

: Turn on the main power supply first, then the SVON input. When turn off the
main power supply, turn off SVON first. If the main power supply is turned off
in the servo-on state, the Driver Unit outputs the AC Line under-voltage alarm.
Once this alarm occurs it will not recover unless the power is turned on again.

a Figure 6-14 and 15 show timing of power “ON” and SVON.
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7. Handy Terminal Communication

® Setting of various parameters, tria running, and adjustment are possble by inputting commands to
the Driver Units through NSK Handy Termina FHT11. (i.e., communication through the RS-232C
interface).

® The Driver Unit has CN1 as the Input/Output ports for RS-232C communication.

® FHT11 Termina can be a daisy chain communication terminal. Refer to “9.3.4. Daisy Chain
Communication” for details.

: Always turn off the Driver Unit when plugging on/off the CN1 connector.
a Turn off the Driver Unit, if it has been turned on.
a Connect FHT11 and the Driver Unit at connector CN1.
a The communication will automaticaly begin when you turn on the control power of the
Driver Unit.

7.1. When Power is Turned on

® |f the terminal (NSK Handy Terminal FHT11) is connected to CN1 and the Driver Unit power is
turned on, the message shown below is displayed.

® The contents (and the number of characters) of this message may differ with Driver Unit setting
and system versions.

® \When the Driver Unitsareinitialized, acolon ( : ) isdisplayed and the system waits for acommand
to be entered. The colon ( : ) iscaled aprompt. If the colon ( ;) isnot displayed, press key.

Figure 7-1 : Power-On Message

NSK MEGATORQUE
MS1A50_ XXXX
EXXXXXXXXXX

Slightly differs with system configurations.

Indicates that internal initialization is completed
and a command may be accepted.
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7.2. Command Entry
® Refer to “4.4. Handy Termina” for the function of the keys.

® Communication command shall consist of “acommand (character string) + data (if necessary) +

Eli}

® |f the velocity gainisto be set to 0.5, for example’VG0.5” should be entered by adding data of 0.5
to aVG command.

® Every time a character isinput, the Driver Unit echoes the character back to the terminal. (The
Driver Unit returns the same character it receives.)

® \When code isinput, the Driver Unit decodes a character string which it has received
(VGO0.5inthe example above) and executesit. Therefore, acommand is not executed unlessit ends

with :

: When turn off power of the Driver Unit, make sure that a colon ( :) is displayed.
If not, an alarm “Memory error” might be detected when you turn on the power
next time.

7.2.1. Password

® Among the communication commands used for this System, some specia commands (such as AB,
PA, Sl, etc.) require password entry for preventing erroneous entries. These commands cannot be
entered in the same manner as other commands.

® Thepasswordis/NSK ON (aspace between K and O) as shown below. If the Driver Unit accepts
it, it returns an “NSK ON” message. Refer to “12. Command and Parameter” for details.

® A command that requires the password may only be executed immediately after it is entered.

Figure 7-2 : Password Input

Entered passward
E— Returned message
—— Waiting for a command to be entered

Input (To Driver Unit)

()]s (k](s) (0] (N (e
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7.2.2. Canceling Command

® To cancel acommand which has been entered halfway, enter a backspace code.

® For example, when the backspace codeisinput following VGO0.5, the cursor moves one space back

to the position where 5 was input and thereby deletes 5.

Figure 7-3 : Canceling Example

- VQD. 5

Input (To Driver Unit)

: V@A0.

— Input [BS] Key —*

(v](e]J07)()(5*) es)

7.2.3. Error

® Note that an error occurs in any of the following cases:

1) If anonexistent command (i.e., character string) is entered.
(If an entered character string cannot be decoded.)

2) If dataor subscript out of the allowable range is entered.

3) If acommand requiring the password is entered without the password.

® |n any of these cases, the entered character string with a*?" mark isreturned as an error message.

For example,

Figure 7-4 : Input Error Example 1

Input (To Driver Unit)

If ABCDE is entered, an error message is returned
since this character string is not a command.

(a)(8](c](p](E](Em
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7.2.4. Entering Parameter

1)  When entering parameter, make sure that acolon ( : ) is displayed on the screen.
( If the colon is not displayed, press the enter key once.)

ENT C_

>

2 Asan example, set the parameter “Move Velocity MV” (revolution speed) to 0.5r.p.s.
Enter the parameter as shown below.

() (v J(02) (257 (e

The colon ( : ) appears to confirm the entry.

@ Asshown above, inputting “the parameter command + numeric value + key” completesthe

parameter entry. (Entering the space key between the parameter and numeric valuesis not
necessary.)

7.2.5. Parameter That Requires Entry of Password

1)  When entering the command, make sure that acolon ( : ) is displayed on the screen.
(If the colon is not displayed, press the enter key once.)

ENT P

>

2)  Enter the password referring to “7.2.1. Password.”

L)k (se)
o) (n](ev)

The message confirming the entry of password is displayed and the colon ( : ) appears on the
screen.

3)  Enter the parameter as described in “7.2.4. Entering Parameter” above.
The parameters which requires entry of the password may only be executed immediately after the
password is inputted.
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7.3. Readout Command
® |f acommand for reading out initial setting or current state is entered, the Driver Unit returns data.
® Thefollowing is an example for checking “Jog Velocity JV” set vaue.

7.3.1.“TS” Command for Reading Set Value

1)  When entering the command, make sure that acolon ( : ) is displayed on the screen.
(If the colon is not displayed, press the enter key once.)

ENT P

=D

2 Referto“12. Command and Parameter.”
“V’ command isin the group of TS7, input

()7 (ew) o ]

> "MV1. 00:

The setting value of MV (Move Ve ocity) is displayed first.

3) Pressthe space key to scroll display to find out JV value.

MV1.00;
-} MAZ1.00:
JV0.10:

4)  Tofinish the readout, keep pressing the space key until display stops scrolling or press the back
space key.

MV/1. 00:
MA1. 0O:;

» JVO. 10;

5 Thecolon (:) isdigplayed to indicate the system is waiting for next command.
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7.3.2.“?” Reading Function Command for Set Value

1)  When entering the command, make sure that acolon ( : ) is displayed on the screen.
(If the colon is not displayed, press the enter key once.)

ENT

2)  Enter*? beforeinputting the command.
In case of this example, input “JV” after “7".

(2 (ew)

3) Thecolon (:) isdisplayed to indicate the system is waiting for next command.

: When reading out set value, using TS command is recommended.
When using “?” command, make sure to input “?” command before
parameter characters. If not, and pressing | ENT| key after the characters
may change the set value.
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8. Tuning and Trial Running

® Gain adjustment is necessary for the position control mode and the velocity control mode.

® |n the torque control mode, the noise filter adjustment may be required.

8.1. Tuning Procedure

Figure 8-1 : Tuning Procedure

Preparation

Power “ON”

|8.2.2. Initialize Servo Parameters |

® |nstall the Motor and wire the Driver Unit.
: « Make sure that the LED of the Driver
Unit is indicating (normal).

* Turn control power “ON” and confirm
that the Handy Terminal display shows
the message as shown below.

NSK MEGATORQUE
MB1ABQ ** *

E*****T***

® |nitialize servo parameters.

: - - ® Execution of automatic tuning. (PG, VG, VI and MA)
| 8.2.3. Execution of Automatic TU”'”Q| a Automatic estimation of load inertia and automatic
servo-parameters setting will be executed in this stage.
Tuning |8.2.4. Trial Running | ® Trial running
Level 1 a Confirm the parameter set values obtained from
automatic tuning. You may refer to the setting for
Level 2 and Level 3 adjustment.
OK
NO
8.2.5. Servo Gain Minor Adjustment
Operating Tuni - Basic function of Automatic tuning.
oK Lumﬁ - The adjustment is completed if trial
Tuning /VNO eve running is satisfactory.
Level 2 |8 4 Setting Fil | Tunin - Execute additional adjustment to the
-4. Setting Filters . Ig Level 1 when trial running is not
eve satisfactory.
Tuning |- Execute final adjustment manually
@aﬂng ~SYES o Level3 | when Level 1 and 2 are not successful.
OK
b NO L
|8.3. Manual Tuning |
Tuning
Level 3
NO Operating
OK
YES
| End (Trial Running) |
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8.2. Automatic Tuning

- Automatic tuning cannot be performed if the following conditions are not met.

a The load inertia must be under the limit of the Motor. (Refer to “4.1. Motor
Specification”)

a The Motor axis must be vertical. (The load conditions to the Motor must
not be affected by the gravity.)

a Mechanical rigidity of the Motor mounting base and attached load is
sufficient enough.

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

@ Preparation

® Following preparation is required to execute the automatic tuning.
a Indgallation of the Motor.
a Attachment the load to the rotor of Motor.
a Ingallation of the Driver Unit.
a Wiring AC power line.
a Wiring the SVON (Servo on) and the EMST (Emergency stop). (CN2 connector)
a Connection of the Driver Unit and the Motor. (Use the optional cable set from NSK.)

a Connection of the Handy Terminal to the Driver Unit.
8.2.1. Precautions

.« Wire “EMST” (Emergency Stop, CN2) signal to stop the Motor immediately
when an accident is foreseen.

« If the Motor rotation range is restricted, set overtravel limits (OTP, OTM).

: The Motor rotates +20° (degree) when executing automatic tuning. Always
stay in safe position.

- If mechanical rigidity of the load (work) is not sufficient enough, the Motor may
vibrate. Turn “SVON?” signal off or turn off the power when the Motor starts to
vibrate. Execute manual tuning in chapter 8.3 or increase the rigidity of the
load.

: The automatic tuning is valid in the position control mode and the velocity
control mode. It is not necessary for the torque control mode.
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Figure 8-2 : Example: Wiring Diagram for Preparation of Automatic Tuning

Handy terminal (FHT11)

Driver Unit
CN1
Work (Load inertia) ™
CN4  Control Noise [—=
power Filter | = AC power
Motor Noi o
CN3 Main oise
[ ]
/{///{///1///é///“///é// power Filter = AC power
Mounting base FGND
Cable Set DC24V
(External power supply)
Dc24 |13 1
SVON |25—=
CN2|EMST |12 O ‘
otP_ 19 o o
oT™M |22 O O~
~ - Over Travel Limit Sensor
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8.2.2. Initialize Servo Parameters

1)  Turn off the servo-on (SVON, CN2) signal.

(D))= J(T)(s) (28

to check the parameter settings. Note down all data.

2) Enter

3)  Login the password.

NI EY
Lo)(n](ev)

Digplay indicates the confirmation.

4) LoginS (Set Initia Parameters) command.

(s (ew)

- Sl
I NI TI ALI ZE

“INITIALIZE” is displayed as the confirmation and the initializing parameter begins. It takes few
seconds and acolon “:” is displayed for next command.

: When “SVON” signal (CN2) is “ON” and “SI” command is input, Driver Unit
rejects to execute the command. “SI INHIBITED” message will appear on the

display.
Table 8-1 : Servo Parameter List
TS1 Reading TS2 Reading
Parameter Initial Setting Set Value Parameter Initial Setting Set Value

PG 0.100 FO* 0.000

VG 10 FP 0

VI 1.00 FS 0

VM 1 NP 0

LG* 0 DBP* 0

TL* 100 ILV* 100
FF* 0.000
FC* 0

* These parameters are not necessary to adjust in Level 1 and 2 tuning.
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8.2.3. Execution of Automatic Tuning (Tuning Level 1)

: Make sure the work (or Motor) does not hit any obstacle when the Motor
makes a full turn. Always stay in safe position.

a The Motor needs to rotate at least £20° when executing the automatic
tuning. If the application restricts the Motor rotation, keep room for +20°
Motor rotation. The overtravel limits (OTP, OTM) must be used to
restrict the Motor rotation range.

1)  Turn SVON (CN2) signa “ON” and inputting “SV” command makes the Motor in servo-on state.

(s J(v(ew)

2)  Confirm that Driver Unit's“LED” isindicating “| /7 [* for norma condition.

3)  Input “Automatic Tuning” command.

(AT (ew)

- AT
AT ready K
?

If amessage is different from the display shown right, confirm procedures 1) and 2) again.

4)  Confirm the message “AT ready OK” then input “OK.”

LoJ(k](ew)

- AT
AT ready K
2K

The Motor rotates 10~20° back and forth to estimate the load inertia. When executing estimation, a
dot (. ) keeps appearing in the display till the Motor stops.

5  After the estimation of load inertia, the display indicates the inertiavalue “LO.”
(Way of displaying “.” and the value of LO differ with the condition of load inertia.)

o
¢ e |estimation.
LO * % %

: When executing the automatic tuning, if an error message is “ON,” refer to
“14. Alarm” and take a proper remedy. Driver Unit's LED indicates “F8” for
“AT” error in an example display shown right.

7K

=P | AT Error1

— 85—

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



8.2.4. Trial Running (Tuning Level 1)

- Confirm that the work (or Motor) does not hit any obstacle when the Motor
makes a full turn. Always stay in safe position.

® For this adjustment, the demonstration program of ESA25 Driver Unit is used as an example. The
program is originaly set before it is shipped.

1) TurnSVON (CN2) signal “ON” and inputting “ SV” command makes the Motor in servo-on states.

(s J(v(ew)

2)  Confirm that Driver Unit's“LED” isindicating “| /7 [* for norma condition.

3)  Confirm an emergency stop (EMST) and over travel limits (OTP, OTM) are “OFF".

4)  After the automatic tuning the rotational speed “MV” has been initidized to 1 [sY].
Change “MV” to 0.1 s™ for triad running.

(ML) (] (o
» .
Note : After the adjustment, change “MV” to the actual use.
5  Display the demondtration program.
DEDRDED | (TR e oo

?

The message indicates the conditions of positioning and rotation angle.
IN: In-position, IS: In-position gtability timer.
FW: FIN Width.
ID: Incremental Positioning, Degree.
(Refer to “12. Command and Parameter”)

6) To make the adjustment smple, set IN “10” (pulse) and IS “50” [mg].
[ | M N Ml #J [0 ?J [ENTJ ?II ﬁf&)i S0. 5, FW.. 0

D6 CRINIERIEY -> | 9000/ OK

Check the display for confirmation.
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7)  When rotationa angle (ID) 9000 (90 degrees) isfeasible, input “OK”.

(0]( k) (en]) - Oggégblc)?&s, RV 0

The motor starts the cycles as soon as “OK” islogged in.
(Firstly the Motor rotates clockwise (CW). )

® For changing rotationa angle (ID) while“?’ prompt is displayed, input desired 1D without inputting
“OK.”

8)  Toterminatethe demonstration program input the command to display its menu screen. Press
key after “?" to get out the demonstration program.

a Example for rotationa angle: 30° (degree)

[ | ][ D ] [3 <] [0 ?] [O ?] [O ?J ?II NDlsg,OIOSO. 5, FWL. 0

=P [ | 03000/ OK
ENT 2

9)  When thetrial running is completed, type

(mJ(s ] (]

to stop the Motor.
® |f the Motor is operating satisfactly, complete the tria running.
® \When the Motor operation is not stable, try further adjustment in chapter 8.2.5 and 8.3.

® |f you want to get out from the demonstration program, press the enter key after “?.”
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8.2.5. Servo Gain Minor Adjustment (Tuning Level 2)

- Confirm that the work (or Motor) does not hit any obstacle when the Motor
makes a full turn. Always stay in safe position.

® Perform minor adjustment of servo gain when the Automatic Tuning is not successful.

® Servo-gain can be adjusted by the parameter “SG.”

a Setting higher “SG” vaue improves response to the programmed motion profile. However,
if “SG” istoo high, the Motor tends to vibrate.

@ The same demonstration program in chapter 8.2.4 is used as the example for adjusting “ SG” vaue.
(Follow the same procedures 1) ~ 7) in chapter 8.2.4 and keep operating the Motor.)
1) Start “SG” adjusting program.
(1)

\|I

ste)Ja))(en) o +44£(1355NT1

STEP1
SGI0 \

(3) 4)
The message is displayed as shown below. Press plus (+) or minus (-) key to change “ SG” vaue.

(The display shown aboveisan example. Those vaues shal be set to the conditionsfor actual use.)

® Explanation of the messages
() Key function

SHIFT| and | - * |: Pressing key one time increases 1 resolution of “SG.”

- : Pressing key one time decreases 1 resolution of “SG.”

ENT | : Store “SG” value to the memory.

.~

(2 Indicates present “SG” value.

(3) Indicates“SG" value changed by pressing plus (+) or minus (-) key.

(4 Responseindex number: The lower numbers denotes better response.
(5 Postioning index number: The lower number denotes quicker response.

: Do not use space key or back space key. When it is used, the “SG” changing
resolution ( (2) ) may be altered.

2)  Observing the Motor operation, press the plus (+) key severd times.

[Pressing [SHIF'a ] [- +][' +]['”] » ;%,_.’.”é.';[’ls(;—]éZ[ZE)I\rr]

_SGL3

As the responce index decreases, the movement of the Motor is getting crisply.
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3

4)

6)

Keep pressing the plus (+) key, eventually the Motor starts hunting and stops.
Pressing |SHIFT] ,| | = T || = T[] eee +],[-],[ ENT]
pressn o) ) (=)= ) () LI TIE

= | STER
_SG18
Keep pressing the minus (-) key until the Motor stops hunting and starts moving.
[j[q[j +],0-1, [ ENT]
253( 145)
=P | STEPL
_SGl6

Set “SG” vaue to 80% of displayed “SG” when the Motor stopped hunting. The Motor oprates
gable in any position.

ER
» STEP1
_SGL3

ENT 263( 156)
STEP1
* SG13

Type the enter key to complete the adjustment.
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8.3. Manual Tuning

- Confirm that the work (or the Motor) does not hit any obstacle when the Motor
makes a full turn. Always stay in safe position.

® Manua tuning is needed when the automeatic tuning did not work.
8.3.1. Precautions
1) Initidize the servo parameters. Follow proceduresin “8.2.2. Initidize Servo Parameters.”

2)  Execute the demonstration program referring to “8.2.4. Trial Running (Tuning Level 1).” It isnot
abnormal, though the Motor operation is unstable at the beginning due to insufficient tuning.

3)  Input the command from the master controller when the control mode is the velocity control mode.
8.3.2. Adjustment of the Velocity Gain (VG)

1) Sat“VG” adjusting program.

M)A (]

(©)
-»

(2)

The display shows the message as
shown on the left.

44&( 333)

STEP1
VGl \\

® Explanation of the messages
(1) Key function

[S@ [and] [_ +J EPressing key one time increases 1 resolution of “VG".]

[_ +J EPressing key one time decreases 1 resolution of “VG"]

[ Store “VG” value in the memory and completes the
E adjustment.

(2 Indicates present “VG” value.
(3) Indicates“VG” value changed by pressing plus (+) or minus (-) key.
(4 Response index number: The lower number denotes better response.
(5) Podtioning index number: The lower number denotes quicker positioning.
: Changing “VG” step ( (2) ).
Eey;u want to change the resolution of step, press space key or back space
Space key : Changes the step to 1/10 of present resolution.
(Pressing twice makes 1/100.)
Back space key : Changes the step to 10 times of present resolution.
(Pressing twice makes 100 times.)
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2)

3)

4)

6)

8)

Observing the Motor operation, press the plus (+) key several times.

pressing (st ) (- +])(- ) (- +],[-1, [ENT]
> | i

_VG3

As the responce index decreases, the movement of the Motor is getting crisply.

Keep pressing the plus (+) key, eventually the Motor starts hunting and stops.

pressing (st ) (- *)(-*) (-] +],[-1, [ENT]
> |

VG5

Keep pressing the minus (-) key until the Motor stops hunting and starts moving.

(I TRENEY
> | 2 i

VA

Set the “VG” vaue to 80% of displayed “VG” when ahunting is stopped.
4%x08=32

Press the space key to change the resolution of “VG” setting value from 1.0 to 0.1.

D63 'ise)
L A
VG4

Press the minus key till “VG” value reachesto 3.2.

(IO ARGy
> 2 o

VG3. 2

Press the enter key to store the “VG” value.

ENT 263( 156)
STEPO. 1
= AR

A colon ( ;) will appear to confirm the input.
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8.3.3. Adjustment of Velocity Integrator Frequency (VI)

® The adjustment of velocity integrator frequency (V1) shal be conducted after the velocity gain
(VG) is adjusted.

1) Start “VI” adjusting program.

AL (e

(1)
\I/

(5) + ] KENT]

444( 333) The messages are shown_on the left.
Inputting the plus (+) or minus (-) key
STEP1 the
Vil changes “VI" value.
(The “VI” value varries with an actual

load inertia and revolution speed.)

® Explanation of the messages
(1) Key function

)
SHIFT| and | - * | : Pressing key one time increases 1 resolution of “VI.”
N————

- : Pressing key one time decreases 1 resolution of “VI.”

: Store “VI1” value in the memory and completes the
ENT | adjustment.

N

(2 Indicates present “VI” value.

(3 Indicates“V1” value changed by pressing plus (+) or minus (-) key.
(4 Responseindex number: The lower number denotes better response.
(5 Pogtioning index number: The rower number denotes quicker positioning.
Note : Changing “VI” step ((3)).
If you want to change the resolution of step, press space key or back space key.
Space key : Changes the step to 1/10 of present resolution.
(Pressing twice makes 1/100.)
Back space key : Changes the step to 10 times of present resolution.
(Pressing twice makes 100 times.)

2)  Observing the Motor operation, press the plus (+) key several times.

T BN
STEP1
VI3

As the responce index decreases, the movement of the Motor is getting crisply.

3) Keep pressing the plus (+) key, till the Motor starts hunting and stops.

Pressing [SHII-—I" : [ -7 ][ - ’ [+;_é:-[s(-]1’2[3E)m]
adbig
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4)

6)

8)

Keep pressing the minus (-) key until the Motor stops hunting and starts moving.

GG N
STEPO. 1

Via

Set the “VI1” value to 80% of displayed “VI” when ahunting is stopped.
4x08=32
Input the space key to change the resolution of “VI” setting value from 1.0 to 0.1.

Press the minus key till “VI” value reachesto 3.2.

D63 'ise)
L A
Vi4

Input the enter key to store the “VI” value.

(IO T
> 2 b

V3.2

A colon ( :) will appear to confirm the input.

ENT 263( 156)
STEPO. 1
= Vi3 2
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8.4. Setting Filters (Tuning Level 2)

@ The Motor may resonate mechanically and generate anoise of certain frequency when positioning.
The noise may be reduced using a software of “low-passfilters’ (parameter FP and FS) provided
with the Megatorque Motor System. The unit of FP and FSis cycle / second (HZ).

a If low frequency lessthan 100 HZ is set to parameters“ FP” and “FS,” hunting or unstable
positioning may occur.

® Before using filters, make sure that all adjustments of gain (VG) and integrator frequency (V1) are
completed.

® Usethe same demondtration program (SA/AJ) for adjusting filters. Follow the procedures 1) ~7) in
“8.2.4. Trid Running (Tuning Leve 1)”.

® \When the systemis used under the Torque or Veocity control mode, input the command from the
externa controller.
1) Stat“FP" adjusting program.
(1

FPDEOE D
_FEP500 \

@
(3) (4)
The message is displayed as shown above. Press plus (+) or minus (key) to change “FP” value.
(The display shown above isan example. Those values shall be set to the conditions for actual use.)

® Explanation of the messages
(1) Key function

SHIFT| and I Pressing key one time increases 10 resolution of “FP”.

- : Pressing key one time decreases 10 resolution of “FP”.

: Store “FP” value in the memory and completes the
ENT | adjustment.

N

(2 Indicates present “FP’ value.
(3) Indicates“FP’ value changed by pressing plus (+) or minus (-) key.

(4 Response index number: The lower number denotes better response.
(5 Podtioning index number: The lower number denotes quicker positioning.

: Changing “FP” step ((3)).

If you want to change the resolution of step, press space key or back space
key
Space key : Changes the step to 1/10 of present resolution.
(Pressing twice makes 1/100.)
Back space key : Changes the step to 10 times of present resolution.
(Pressing twice makes 100 times.)
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2)  Decrease low-passfilter frequency (FP) to lower noise level by typing minus (-) key severa times.

GG N
STEP10

_FP500

3) If the Motor starts to rotate unstably, increase “FP’ value by typing plus (+) key several times.

) (00 (LTI

_FP120

4)  Typethe enter key to complete the adjustment.

ENT 233( 123)
STEP10

» ._FP120

Note : To deactivate the filter, input the filter command with “0” data. For example type as.

I3 EIICHIEY

Note : Setting “Notch Filter

a When setting notch filter, you can connect the ocsilloscope to monitor pins on Driver Unit
front panel to know the resonance frequency.
* Example
(i) Check the resonance frequency as shown in Figure 8-3.
(i) If the resonance frequency is 200Hz, input

(NJPJ(23){07) (07 (]

to set notch filter frequency.

Figure 8-3

Display

Ocsilloscope /\ m m
O\

Handy Terminal
: NP200

-

200Hz (5ms)
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9. Operational Function

9.1. General Operation and Function
9.1.1. Servo “ON”

® After the power to Driver Unit isturned on and its DRDY output circuit is closed, making SVON
input ON should make the Motor servo-on.

® The position error counter will be cleared when SVON input is OFF.
@ \When SVON input is ON, the “MQO” command turns servo-off.
® The“SV” or “MS’ command will cancel this“MQO” command effect.

Figure 9-1

ON

Power supply OFF —

| CPU initialise (2 sec approx.)
[

Close
DRDY output Open

. ON
SVON input OFF [ ] 9
<. E E30ms max. 5ms max.
ON Invalid
Motor servo

OFF

RS-232C command <sVorMs > j <svorms >

€ Precaution when turning ON/OFF the main power supply and the control power
supply separately:

@® \When turning on the main power supply with the control power supply turned on: Turn on the main
power supply firg, then the SVON input.

® \When turning off the main power supply with the control power supply turned on: Turn off the
SVON input firgt, then the main power supply.

* When the main power supply isturned off in the servo-on state, the Driver Unit outputsthe AC Line
under-voltage alarm. (Once this alarm occurs, it will not recover unless the power is turned on

again.)
Figure 9-2
Control power O(l):ll\:l
squly | 1sec or more
I
Main power ON [
supply OFF
SVON input ON
OFF
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9.1.2. Emergency Stop

@® Turning on the EMST input stops the position loop control function and stops the Motor in the
servo-lock state* under velocity loop contral.

@ No motion commands will be accepted while EMST input is on.

® |n the EMST date, the LED on the front panel indicates “F4”. The DRDY output remains
unchanged (closed).

® Thepolarity of the EM ST signal input portisset to A contact before shipment, but it can be changed
to B contact (refer to the AB parameter).

* Provide amechanical brake whenan externa forceis applied to the Motor as the postion
loop control is not performed in this state. SERVO OFF cannot be established for 4
seconds after EMST input is ON even SVON input is OFF. Servo lock state won't be
established if SYON input is OFF a the moment of EMST input is ON.

Figure 9-3
Posion At —— L
control loop v
ON  ——— ,——|f P
_10 ms min.
servo o .
OFF f ; ;
EMST input ON
P OFF —
_A sec

a The Driver Unit may not accept EMST input unlessiit stays on for 10 ms or longer.

a TheMotor getsin Servo lock state in velocity loop control for 4 seconds after EM ST input
is on even though SVON input is OFF.

a If the EMST input is ON while the main power is ON, the Motor getsin servo lock state
for 4 seconds. However, if the main power is OFF simultaneous with or after the input of
EMST, time for Servo lock state will be less than 4 seconds.
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9.1.3. Clearing Position Error Counter
® CLR (clear) input clears the interna position error counter of position loop.

® \When the excess position error alarm arises, turning on the CLR input clears the position error
counter and recovers from the alarm state.

* The Driver Unit detects the rising edge of the CLR input signal and clears the position error counter
to zero. Then, the counter continues its operation regardless of the state of the CLR input (even it

remains on).
Figure 9-4
1]: 10ms min.
. ON
CLR input OFF ,—l
— 3ms max. ‘J’ 3ms max.
Position error <=
Counterover e / .
Position error limit value (CO)
counter /
0
Excess position Alarm
error alarm Normal

® Alarms for software thermal, velocity abnormal, program error, RS-232C abnormal and automatic
tuning error may be cleared by CLR input. (Other alarms cannot be cleared by CLR input.)

9.1.4. Integration off (IOFF)

® Parameter VI (Velocity Integrator Frequency) will be invalidated when |OFF input is activated.
Simultaneoudy, VG (Velocity Gain ) will be lowered according to LG (Gain lowering coefficient)

stting. (VG x LG)

® V| isvdidated when IOFF input is turned off.

Figure 9-5
ON
IOFF input OFF |
: 10 ms max. 10 ms max.
VI Setting Vi Valid VI Invalid : VI Valid
Velocity Gain (VG) VG : VG x LG [%] i VG
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9.1.5. Over-travel Limit Switch
9.1.5.1. Hardware Over-travel Limit Switch
® Usethe OTP and OTM inputs to restrict the range of Motor rotation.

® |f the OTP input is activated, the Motor will stop immediately and remain in servo-on. The Motor
can rotate in counter clockwise only.

® |f the OTM input is activated, the Motor will stop immediately and remain in servo-on. The Motor
can rotate in clockwise only.

* The polarity of the OTP and OTM input portsisset to A contact before shipment. It can be changed
to B contact. (Refer to the section of the AB parameter)

* Besides the OTP and OTM inputs, the Motor rotation can aso be limited by software (software
over-travel limit function) in the Driver Unit. Refer to “9.1.5.2. Software Over-travel Limit
Switch.”

a When over-travel error occurs, the DRDY output will be open and LED on the front
pand indicates the following darms.
OTP or OTM limit '3
Software over-travel limit : F2

Figure 9-6
OTP input ON |
OTM input OFF :
_ 10ms max.

DRDY output ~ Cl0se | |
Open

* When the OTP or OTM input works in the middle of Home Return operation, the Motor completes
the Home Return operation after performing the following:

When the Motor is turning to CCW

. » The OTP input is invalid (the Motor continues rotation).

* Turning on the OTM input stops the Motor immediately.

When the Motor is turning to CW

: * Turning on the OTP input stops the Motor immediately.

* The OTM input is invalid (the Motor continues rotation).
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9.1.5.2. Software Over-travel Limit Switch
Notes to be taken in over-travel limit setting

: » The over-travel area should be 1000 [pulses] or wider. When the over-travel
area is too narrow the Motor may turn through the “off-limits” area.

» Set the over-travel limits with ample margin, giving consideration to the
overshoot of the mechanism controlled by the Motor.

» When “off-limits” area is specified by the software over travel limit, the Motor
rotates to the direction to avoid off-limit area regardless of moving distance.
(Commands AD and AR is disregarded, even it is set.)

® This function becomes valid after the Home position is determined by Home Return or AZ
command.

® Usethe OTP and OTM commands to set the over-travel limit values.

<Operation> Setting by teaching

1)  Turn off the Motor servo.

(mJ(o](ev)

)

2)  Movethe Motor’s rotor manualy to a point to be the over-travel limit on the plus side.

3)  Input the password.

B ENTIEY
LoJ(n(ew)

4)  Register the present position as the over-travel limit on the plus side. The registered

over-travel limit value appears on the display.

o))

ENT

: OTP/ ST
OrP123456
OorM

5  Movethe Motor’s rotor manually to a point to be the over-travel limit on the minus side.

J

6) Input the password.

B3 E3E
LoJ(n(ew)
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7)  Register the present position as the over-travel limit on the minus side. The registered
over-travel limit value appears on the display.

o))

ENT

:OTM ST
OTP123456
OTVM456789

=D

8) Maovethe Motor’srotor into the over-travel area. Check that the Driver Unit outputs the
F2 adarm. (Check the darm indicated on the LED or input the TA command)

® |f the F2 alarm is not output this time, check the following:
a Isthe home position between OTP and OTM?
a Inthesingle rotation position scae: IsOTP < OTM?
a IntheLinear position scae: Is OTP a positive value? OTM a negative vaue?

Setting by position scale data

® \When the over-travel limit values are already known, user can directly set these valuesto the OTP
and OTM command parameters.

9.1.6. Alarm Output

® After the power ison and “CPU” isinitidized, “DRDY” output is closed when aarms are not
reported.

® The “DRDY” output opens when the alarm is detected.
® Alarm signd shall be connected to “adarm input” of the master controller.

Figure 9-7

ON
OFF —— CPU initialize

I (2 sec. approx) . Alarm “ON”

Close
DRDY output
utpu Open |

Power supply
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9.1.7. Brake Signal Output

® The BRK output opens in the following states:
1) SVON input: OFF

2)  Occurrence of an alarm which makes the Motor servo to turn off (example : memory
error, etc.).

3)  During system initidization after the power isturned on
4)  EMST input : ON

Figure 9-8
Power supply ON
OFF Occurrence of alarm Occurrence of alarm
\causing servo-lock | causing servo-off
Close 4 '
DRDY output Open \ /
SVON input OOFI'\:l \
Invalid
EMST input OOFI'\:l
I & X
BRK output %S:ﬁ ﬁ |

* This signal can be used to control negative (normally on) brake, which activates the externa brake
when the Motor servo goes off or the EMST isinput.
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9.1.8. In-Position Output

® |n-Position output condition is determined by the following parameters.

Table 9-1
Parameter Function (Name) Shipping set
FW IPOS outputting time range (Output mode) FW1
IN In-Position limit value IN100
IS In-Position stability timer 10
Figure 9-9

RS-232C communicati0n<
command or RUN input [R100

Determined by the IS set value
Example IS1: 0.1 sec

\K _____
-

A

Position error

IPOS output Close —|
IPOS mode (FW = 0) Open W value

Example FW1: 100 ms L
IPOS output Close I—l“
FIN mode (FW* 0) Open

Pulse command

g 11—

\ N <ot value
Uﬁ

IPOS output Close —| |
IPOS mode (FW = 0) Open

Position error counter
residual pulse
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9.1.8.1. Output Signal Format

® The output signal format - - - either IPOS format or FIN format - - - can be selected by setting the
FW parameter.

a FW data: FIN format is selected when data® 0 (shipping set : FW1)
a FW0  : IPOS format

When data of parameter “FW” is not “0” (Zero) (FIN mode)

® “|POS’ output indicates that the positioning has completed.

® |POS will be output for every positioning start command such as | RUN| and | HOS| :

® Out put state
a IPOS output is always open and it closes only for the moment set by “FW” when the

positioning completes (The unit of closng time in “FW” is 100m sec. Shipping set FW1 :
100m sec.)

Recommendation
We recommend to use FIN mode when you use the programmable indexer in the Driver Unit.

® “|POS’ will not be output for pulse train operation and jog operation.

® \When the positioning is disturbed in the middle of operation by the emergency stop or over-travel
limit switch, “IPOS’ will not be output.

When “data” of parameter “FW” is 0 (Zero) (IPOS mode)

® The format isto indicate if there is a difference between position command and current position.

® Basically “1POS’ output will be closed only when residud pulses in the position error counter is
within the range set by “IN” parameter. In other state, it is open.

® However, evenresidua pulsesin the position error counter iswithinthe“IN” value, output isforced
to open during pulses are generated internally when executing programmable indexer, Home
Return, jog and operations via the RS-232C communication.

Recommendation
Select “IPOS’ mode for pulse train command operation or a positioning via the RS-232C
communication.

® \When the positioning is disturbed in the middle of the operation by emergency stop or over-travel
limit signa, IPOS output will stay closed if residua pulses of position error counter are within the
“IN” value.

@® \When executing pulse train command operation, even pulses are being input, 1|POS output is closed
if resdua pulsesin the position error counter are within “IN” value.

[This state tends to occur when executing low speed operation or feed forward compensation is
applied (“FF" parameter).]
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9.1.8.2. Parameter “IN”
® Parameter “IN” is to decide positioning accuracy.

® “|POS’ output will be closed when residua pulses of position error counter are within the range of
“IN” parameter.

® The unit of parameter “IN” vaue is the maximum resolution (pulses) of the motion detector

(resolver).
Table 9-2 [Unit: pulse/r]
Motor series Resolution
YS, JS1, JS2, RS 614 400
SS 491 520
AS, BS, JSO 409 600

@ Example (YS series)

® Desired positioning accuracy (repeetability) : +100 sec.

“IN” set value = resolve;g%solutlon x repeatability (degree)
_ _ 614400 100
360 3600
= 47 pulses

9.1.8.3. Parameter “1S”

® “|S’ isto confirm the stability of the positioning. In case of in-position output signa is1POS format,
if the parameter “IN” value is smaller (roughly less than IN10), “1POS’ output will be instablein a
moment of positioning settling, even dl the servo gains are adjusted properly.

® “|S’ parameter should be st to diminate above instability.

® \When “IPOS’ output isin “FIN” mode, “IS’ parameter prevents to output |POS signd before the
Motor completes the positioning.
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9.1.8.4. “IPOS” Output in Special Occasion
When 0 (Zero) movement operation is executed.

¢ Example

When [ADQ] or [ARQ] is executed even the Motor is in the Home position, movement of the Motor isO
(Zero). Followings show “IPOS’ output states in such a case.

1) “IPOS’ mode IS=0

a Thereisno interna pulse output and “IPOS’ output remains close if residual pulse of
position error counter are within “IN” vaue.

2 “IPOS’ mode IST 0

a Evennopulseisinternally generated, “|POS’ output will be opened for the moment set by
“IS’ value to check positioning stability.

3  “FIN” mode

a Even no pulseis generated internally, “IPOS’ output signal shall aways be returned for
positioning start command.

Sequential operation* for Programmable Indexer.

1) “IPOS’ mode

a After the positioning is completed, execute next channel program, while “IPOS’ output
remains open.

2)  “FIN” mode

a After the positioning is completed, “IPOS’ output closes for the moment which is set by
the parameter “FW,” then execute the next channel’ s program after “1POS’ output is

opened again.
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9.1.9. Position Feedback Signal
€ Resolution

® Set the @A/@B resolution using the FR parameter (via RS-232C).

Table 9-3 [Unit: pulses/rotation]
eedback signal oA, B o7
Motor series FR1 FRO
YS, JS1, JS2, RS 153 600 38400 150
SS 122880 30720 120
AS, BS, JSO 102 400 25 600 100

* When the resolver resolution is set to the automatic resolution switching or 10-bit setting, set the FR
parameter to FRO. When it is set to FR1, @A/@B will not be output.

4 Output timing

Figure 9-10
CW rotation CCW rotation
CHAoutput (@A) I LI L,J |1 I LI L
*CHA output (2A) | [ ] _l_l/_l [ LT 1 M1
CHB output (sB) | I__l LI L _ [ I S I
*CHBouput(eB) L [ LI "Lir LI
CHZ output (22) 41_‘_, f_| -
*CHZ output (ﬂ_Z) | ‘ ! [_l o
open I I / I / /-
P L L
*CHZ close !
CHZ output (MSB) — | " L A
*CHZ output (MSB) /L 1 /.

* The phase can be reversed by the FD parameter (set via RS-232C).
FDO : Standard ; at CW rotation, leading phase gA
FD1: Reverse ; a CW rotation, leading phase 2B

* The output specification of the CHZ signal--whether to output @Z or M SB--is selected by the FZ
parameter (set viaRS-232C).
FZ0: oz
FZ1:MSB
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9.1.10. Monitor Functions

® The Motor operation can be monitored by using the anal og vel ocity monitor pins, which are provided
in the front panel of Driver Unit, and RS-232C communication.

Table 9-4
RS-232C
Item communication Monitor output Description
command
. VELOCITY check pin | - Monitorsthe Motor velocity in forms of analog
Velocity -
on the front panel voltage output.
Position - Monitors value of the position error counter.
TE - For the details, refer to “12. Commands and
error ”
Parameter.
- Monitorsthe input/output status (on/off) of
CN2.
Inputioutput 10 - For the details, refer to “ 12. Commands and
Parameter.”
- Monitorsthe current position in the absolute
Current TP position scale.
position CN1viaRS232C |- Forthedetails, refer to “12. Commands and
terminal Parameter.”
Parameter - Monitorsthe set values of parameters.
TS - For the details, refer to “12. Commands and
value "
Parameter.
- Monitorsthe alarm status.
Alarm TA - For the details, refer to “14.1.2. Using TA
Command.”
Channel - Monitorsthe program stored in the channels.
roaram TC - For the details, refer to “12. Commands and
prog Parameter.”
Analog Front panel MON | Mo'tc.)r velocity and residual puIse; of thg
. MN . position error counter may be monitored in
monitor (GND) terminal
analog data.
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9.1.10.1. Velocity Monitor

® The user can monitor the velocity of the Motor by measuring the voltage between VELOCITY and
GND check pins on the front panel.

€ When the resolver is set to 12-bit resolution

Note: +10 V isonly atypical value; actua vaues vary dightly. The voltage is not a precise
representation of the velocity.

Figure 9-11
CW Maximum
velocity
+10V
-10v
CCW Maximum | \{
velocity

€ When the resolver is set to 10-bit resolution or automatic resolution switching

Note: £7.5V isonly atypica vaue; actua vaues vary dightly. The voltage is not a precise
representation of the velocity.

Figure 9-12
CW Maximum
velocity
+7.5V
-7.5V
CCW Maximum
velocity
Table 9-5: Maximum velocity [Unit: s
Resolver resolution 12-bit settin Automatic resolution
Motor series 9 switching or 10-bit setting
YS, JS1, JS2, RS 1 3
SS 125 3.75
AS, BS, JSO 15 4.5

® Automatic resolution switching, 12-bit setting and 10-bit setting are selected by the RR parameter.

— 914 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



9.1.10.2. Monitoring /O State (10)

® The Input/Output signal status of CN2 and CN5 connectors can be monitored using “10”
command.

® Thisis useful to check the wiring.

a Input format
IO0/RP : Monitor 1/O state
IO2/RP : Monitor the 1/0 related to programmable indexer
IO3/RP : Monitor the 1/0 related to Jog operation

Note : /RP isto set the frequency of the monitoring.
Without /RP : One-shot monitoring
With /RP : Real-time monitoring (Repeats monitoring)

a Digplay format
Bit map representing Input/Output in 1 line (See Figure 9-13 to 9-15.)

® The dtatusis displayed on the Handy Termina screen.

Figure 9-13: IO0/RP (Monitor I/O state)

ABCDEFGHI JKLWM
I 2 T T A
Pin No. Signal name

CN5 21 (1) HOME output
CN2 14 IPOS output
CN2 3 BRK output
CN2 15 (2) DRDY output
CN2 9 OTP
CN2 22 OT™M
CN2 10 CLR
CN2 23 HOS
CN2 11 HLS
CN2 24 IOFF
CN2 12 EMST
CN2 25 SVON
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Figure 9-14: IO2/RP (Monitor I/O related to programmable indexer)

* * *

A BCDETFGH

* * * *

0

| J K L MN
00/ * 00 Pin No. Signal name
|
Reserved (alwavs 0) |Reserved
Reserved (always 0) |Reserved

CN2 14 IPOS output

Reserved (alwavs 0) |Reserved

Reserved (always 0) |Reserved

Reserved (alwavs 0) |Reserved

CN5 17 RUN
CN5 11 PRGO
CN5 12 PRG1
CN5 13 PRG2
CN5 14 PRG3
CN5 15 PRG4
CN5 16 PRG5

Figure 9-15: I03/RP (Monitor the I/O related to Jogging operation)

A BCDEFGHI JKLMN
* * 00000/ O0O0O0OOTU OO O Pin No. Signal name
—Reserved (always 0) [Reserved
Reserved (always 0) [Reserved
Reserved (always 0) [Reserved
Reserved (always 0) [Reserved
Reserved (always 0) [Reserved
Reserved (always 0) [Reserved
Reserved (always 0) [Reserved
Reserved (always 0) [Reserved
Reserved (always 0) [Reserved
Reserved (always 0) [Reserved
Reserved (always 0) [Reserved
CN5 31 DIR
CN5 30 JOG
Table 9-6: Meaning of display data
Display: 1 Display: 0
Input port ON OFF
Output port Close Open

Figure 9-16: Example of monitoring

1 A0/ RP

ABCDEFGHI JKLM
01000011/ 0010

|

EMST, OTP, and OTM are input from CN2 connector.
Outputs : DRDY - open BRK -:- open
IPOS - close HOME - open

Press to terminate the monitoring.
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[Example] Verify the Programmable Indexer start command “RUN” is ON.

D

2)

3)

4)

® Above example shows that readout of RUN input is“1”, which indicates “RUN" input is ON.

Confirm that the display of Handy Termina shows the colon “..”

(If the colon does not appear on the display press key once.)

>

Input the command to read out state of Inputs/Outpults.

(Jo]2?) N

Add /RP for repetitious readout.

[/J[R][P] -’:IOZ/RP_

)
J
)

Press the enter key to execute.
Readout starts immediately after the input.

ENT ABCDEFGHI JKLMN
' 0000001000/ 000

RUN

Press the back space key to discontinue read out. If it is not pressed, read out will be

repeated and the next command can not be accepted.

ABCDEFGHI JKLMN
' 0000001000/ 000
RUN

]
]

[Reference]

a Readout follows the changes of signal status while repeating reading-out.

(Signals ON and OFF are followed by 1 and O in the display.)

only once.
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9.1.10.3. Reading Current Position

Reading current position via the position scale in the unit of pulses

1)  Current pogtion is displayed in red timein the units of pulse.
Readout indicated on the display changes immediately following motion of the rotor.

(DJeJ2Y) R R

ENT

: TP2/ RP

kkhkkkkk k%

2 Pressthe key to end the display.

- TP2/ RP

*kkkkkkk*

Reading current position via the position scale in the unit of 1/100 degree

1) Reading current position viathe pogtion scale in the unit of 1/100 degree.
Readout indicated on the display changes immediately following motion of the rotor.

(DB IJRJR)

ENT

: TP5/ RP

kkhkkkkk k%

2 Pressthe key to end the display.

- TP5/ RP

*kkkkkkk*
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9.1.10.4. Analog Monitor

® The voltage between analog output pin (MON) and anaog ground pin (GND) on the front panel of
the Driver Unit monitors one of the following Motor and Driver Unit conditions.

a Vdocity - actual velocity of the Motor

a Vdocity command ----------- velocity command given to the Motor from the Driver
Unit

a Veocity error ----------=------ error between velocity command and actua velocity, per
one sampling interval

a Torquecommand ------------ torque command given to the Motor from the Driver Unit

a Phase C current command -- current command given to the Motor phase C from the
Driver Unit

a Postion command ------------ position command given to the Motor from the Driver
Unit

a Postion error counter -------- error between position command and actua position

® MN command salect one of the conditions to be monitored as shown in Table 9-7.

Table 9-7
Monitoring condition MN command
Velocity MN O
Velocity command MN 1
Velocity error MN 2
Torque command MN 3
Phase C current command MN 4
Position command MN 5
Position error MN 6
Position error MN 7

@® The monitor output scale are shown hereunder.

Figure 9-17: Velocity (MNO) Figure 9-18: Velocity command (MN1)
CW maximum ‘ CW maximum
velocity | velocity

+5V +10V

CCW maximum CCW maximum
velocity velocity

—9-19 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Figure 9-19: Velocity error (MN2) Figure 9-20: Torque command (MN3)

CW maximum

CW maximum
velocity / 8

! torque
-10V 3 f
| +10V +10V
A CCW maximum CCW
velocity / 8 maximum

Figure 9-21: Phase C current command (MN4) Figure 9-22: Position command (MN5)

Maximum |.........c....... CW maximum |__.............
current velocity
-5V
+10V

+5V

| CCW maximum

velocity
Figure 9-23: Position error (MN6) Figure 9-24: Position error (MN7)
CcwW CcwW
127 pulses : 16383 pulses

+10V +10V

CCWwW CCW
127 pulses 16383 pulses

: The maximum velocity shown in above figures is for the cases when the
selection of resolver resolution is automatic or 10 bit setting.
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9.2. For More Advanced Operation
9.2.1. Position Scale

® The ESA25 Driver Unit has a position scale to control positioning and over-travel limit.
9.2.1.1. Resolution

® The Motor resolver hasteeth for detecting its position, and each tooth is digitaly divided into 4096.
In other words, the resolution of Motor is 4096 x number of teeth.

® Table 9-8 lists Motor series and the resolution.

Table 9-8 [pulse/r]
Motor series Number of teeth Resolution
YS, JS1, JS2, RS 150 614 400
SS 120 491 520
AS, BS, JSO 100 409 600

9.2.1.2. Direction of Position Scale

: For your safety, the direction of the hardware over-travel limit switches are
fixed to the Motor as follow regardless the DI setting:

a OTP: CW direction
a OTM : CCW direction

® The direction of position scale counting can be switched by the DI command.

Table 9-9
DI setting CW direction CCW direction
DIO* Plusdirection Minus direction
DI1 Minusdirection Plusdirection
* 1 Shipping st

® \When the position scale direction is s, the directions of operations performed by the following
functions are also determined.

a Pulsetrain operation

a Positioning viacommunication (IR, ID, AR, AD, HS)
a Programmable indexer

a Home Return

a Jog

a Software over-travel limit switch
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9.2.1.3. Types of Position Scale

® Three types of position scale are available for the user to select the appropriate type for each
purpose. Position scale type can be switched by setting the PS command.

Table 9-10
PS setting Type of position scale Application
PSO Linear position scale Ball screw driving, limit motion range.
pPS1* Single-rotation position scale General indexer, etc.
PS2-99 Muulti-rotation position scale Chain driving, etc.

* : Shipping st

Linear position scale
® This position scale extends linearly from the origin in both plus and minus directions.

® Scale values range from -2 147 483 648 [pulses] to +2 147 483 647 [pulses] with the Home position
at 0. The coordinate value increases in the plus direction. When it exceeds +2 147 483 647 [pulsed],
the vauereturnsto -2 147 483 648 [pulses]. Falling below -2 147 483 648 [pulseg], the value returns

to +2 147 483 647 [pulses].

Figure 9-25: Linear position scale

— Motor series: YS, JS1, JS2, RS
Home position (origin) or AZ command execution point
® CW direction

CCW direction —
-460 800 -153 600 153 600 460 800
| , | | | | | | | | | , |
[ /7 | | | | | | | | | /7 [
-614 400 -307 200 0 307 200 614 400

-360° -180° 0° 180° 360°

— Motor series: SS
Home position (origin) or AZ command execution point

CCW direction — ® CW direction

-368 640 122 880 122 880 368 640
-2 147 483 648 -270° -90° 90° 270° 2 147 483 647
| , | | | | | | | | | , |
I V4 | | | | | | | | | V4 I
-491 520  -245 760 0 245760 491 520
-360° -180° 0° 180° 360°

— Motor series: AS, BS, JSO
Home position (origin) or AZ command execution point
® CW direction

CCW direction —
-307 200 -102 400 102 400 -307 200
-2 147 483 648 -270° -90° 90° 270° 2 147 483 647
| , | | | | | | | | | , |
[ /7 | | | | | | | | | /7 [
-409 600 -204 800 0 204 800 409 600
-360° -180° 0° 180° 360°
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Single rotation position scale

® Scale garts from the Home position (origin) and extends only in the plus direction. The coordinate
value returns to O after a 360° turn.

a Motor Series: YS, JS1, JS2 and RS
Coordinate values from 0~614 399 [pulses]

a Motor Series: SS
Coordinate values from 0~491 519 [pulses]

a Motor Series: AS, BSand JSO
Coordinate values from 0~409 599 [pul ses]

Figure 9-26: Single-rotation position scale

~ Motor series: YS, JS1, JS2, RS
270° 0°

460 800 pulses 4+ Home position (origin) or AZ command
executing point.

180° 90°
307 200 pulses 153 600 pulses

— Motor series: SS
270° 0°

368 640 pulses 4 Home position (origin) or AZ command
executing point.

180° 90°
245 760 pulses 122 880 pulses

— Motor series: AS, BS, JSO
270° 0°

307 200 pulses ‘ Home position (origin) or AZ command
executing point.

180° 90°
204 800 pulses 102 400 pulses
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Multi-rotation position scale

® Scae startsfrom the Home position (origin) and extends only in the plusdirection. The value returns
to 0 after making the number of revolutions set by “PS’ command.

a Motor Series: YS, JS1, JS2 and RS
Coordinate values range from 0 to [614 400 x (PS data) -1]

a Motor Series: SS
Coordinate values range from 0 to [491 520 x (PS data) -1]

a Motor Series: AS, BS and JSO
Coordinates values range from 0 to [409 600 x (PS data) -1]

Figure 9-27: Multi-rotation position scale

— Motor series: YS, JS1, JS2, RS

Home position (origin) or AZ command execution point

CCW direction = ® CW direction
P-460 800 P-153600 153600 460 800
?-270° ?-90° 90° 270°
// | | | | | | | | | //
77 I I 1 1 1 I I I I 77
P-614 400 P-307 200 0 307 200 614 400
?-360° ?-180° 0° 180° 360°

C D

Value returns to 0 after making the number of
revolutions set by the PS command.

P =614 400 x (PS value)
g =360 x (PS value)

— Motor series: SS

Home position (origin) or AZ command execution point

CCW direction - ® CW direction
P-368 640 P-122880 122880 368 640
?-270° ?-90° 90° 270°
// | | | | | | | | | //
77 I I 1 1 1 I I I I 77
P-491 520 P-245 760 0 245 760 491 520
?-360° ?-180° 0° 180° 360°

C D

Value returns to 0 after making the number of
revolutions set by the PS command.

P =491 520 x (PS value)
g =360 x (PS value)

— Motor series: AS, BS, JS0
Home position (origin) or AZ command execution point

CCW direction = ® CW direction
P-307 200 P-102400 102400 -307 200
?2-270° 2-90° 90° 270°
// | | | | | | | //
77 T T T T T T 1 T T 77
P-409 600 P-204 800 0 204 800 409 600
?-360° ?-180° 0° 180° 360°

C D

Value returns to 0 after making the number of
revolutions set by the PS command.

P =409 600 x (PS value)
g =360 x (PS value)
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9.2.1.4. Position Scale Reset

: * The position scale value is not decided immediately after the power is turned
on. Be sure to reset the position scale before positioning.

* The position scale value is reset to 0 by the following operations.
a Home Return completion
a AZ command input

9.2.1.5. Example of Position Scale Setting

Set the CCW direction of the position scale as the plus direction.

1)  Input the password.
The password acknowledgment message appears on the display.

LONCs]) (k] (s
LoJ(n ) (ev]
2)  Input the DI command to determine the position scale direction,

(o) J(2?)(ew)

Setting the linear position scale

1)  Input the password.
The password acknowledgment message appears on the display.

L) sk (se)
C0EN
2)  Input the PS command to determine the type of position scale.

(P (s J(07)(ew)

—9-25 —
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Resetting the position scale value

1)  Input the password.
The password acknowledgment message appears on the display.

L]k ()
LoJ(n] (]

2)  Input the AZ command to reset the position scale value.

(a)(z][ev)
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9.2.2. Direction of Position Scale

: * When DI data is changed, turn off the power, then the user origin must be
reset.

» Directions of hardware over-travel limit and the phase of position feedback
signal output will not be reversed even though the direction of the position
scale is reversed.

® Counting direction of position scale may be reversed not to hinder the operation when the Motor
mounting position is reversed.

a CWI/CCW direction are determined from the view of the Motor output axis side.
a Direction of counting position scale shal be set by DI data (DI command).
a Table 9-11 below shows relations between DI data and direction of counting.

Table 9-11
DI data Format CW direction CCW direction Shipping set
0 Standard Plusdirection Minus direction v
1 Reversed Minusdirection Plusdirection

® Direction of the following function/operation will be reversed when the direction of the position
scaleisreverse.

a Direction of dl operations

a Setting of software over travel limit
a Readout of absolute position

a Direction of positon off-set
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9.2.3. Digital Filter

Caution |: « Inserting multiple filters may cause phase inversion of velocity loop in some
systems, resulting in unstable operation.

* Do not insert more than two filters. Setting a filter frequency too low may
cause hunting, etc.; set the frequency to 100 Hz or above.

Parameters for digital filter setting
€ Parameters : FP, FS, NP, NS
® Setsfilter frequency in the velocity loop.
® Thefilters are useful for eiminating audible noise and vibration due to mechanical resonances.

Table 9-12: Parameter function

Parameter Function Shipping set
FP Sets the primary |low-pass filter frequency. FPO
FS Sets the secondary |low-pass filter frequency. FSO
NP Sets the primary notch filter frequency. NPO
NS Sets the secondary notch filter frequency. NSO

® Refer to “12. Command and Parameter” for more details.

Figure 9-28: Digital filter block diagram

Primary Secondary Primary Secondary

Velocity ~ Velocity loop  low-pass  low-pass notch notch
_ loop gain integrator filter filter filter filter
Velocity
command + "~
/T VG Vi FP FS NP NS —

Velocity data
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9.2.4. Feed Forward Compensation: FF

® Function of feed forward isto generate a velocity command by differentiating the position
command and then add it to the velocity loop in the forward direction. Parameter FF sets the feed

forward compensation gain. It requires the password for entry.

® The shipping set of the parameter FF is FFO.

® |t improvesfollowing error during acceleration / deceleration.

® Setting the FF parameter to a higher value improves the following error. However, overshoot
becomes more likely to occur. It is recommended that the parameter is set to 0.5 or below.

Figure 9-29: Feed Forward Compensation Block Diagram

] o Feed forward
Differentiation compensation gain
FF
Position
loop gain _
Position +  Velocity
command + command +
O PG >0
Position data Velocity data
—9-29 —
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9.2.5. Integrator Limit : ILV

® Parameter “ILV” sets the upper limit of the velocity gain. Shipping set is 1LV 100.

® The password is hecessary for setting “ILV”.

® |ntegrator limiter reduces overshoot caused by the integrator during high acceleration /

deceleration.

® The integrator is indispensable for highly precise positioning. However, when a high-speed
acceleration/deceleration is specified, errors are likely to accumulate so that integration often
resultsin an overshoot. To prevent this, an integrator limiter is provided to restrict an excessive

integration.

* For more details about the parameter, refer to “12. Commands and Parameters’.

Figure 9-30: Integrator limiter block diagram

Position Velocity _ _
loop gain loop gain Velocity loop integrator
Position . .
command
>0 PG O VG vi | w ——
s . Inti t Int t
Position data Velocity data fpezg;g; nfn%;?rm

Figure 9-31

Integration gain

Error
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Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




9.2.6. Dead Band Setting : DBP

® Dead band is set in position deviation of position loop. The system disregards the position deviation
when it is under the set value of DBP.

® |t requires the password for setting. The shipping set is DBPO.

® |n some application micro-vibration at the end of positioning is observed due to small position
deviation. The dead band is to reduce the micro-vibrations.

® The dead band improves in occurrence of the micro-vibrations, however it worsens postioning
repeatability for the value of DBP setting.

® Thedead band is centered at “0” to position error and the position deviation under the value of dead
band is disregarded. Thus it makes position command to “0.”

® Unit of DBPisthe pulse. (equivalent to the resolver resolution in 12-bit specification) If the rsolver
resolution is 10-bit specification, set the DBP value in multiples of 4. Refer to “4.2.3. Functiona
Specifications’ for resolution of the resolver.

Figure 9-32: Dead Band Setting Block Diagram

Position loop Position Velocity Velocity loop
. dead band loop gain loop gain integrator
Position . .
command
>0 DBP PG O VG Vi [—>
Position data Velocity data
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9.3. RS-232C Communication
9.3.1. Specification of Communication

@® Setting of various parameters, tria running, and adjustment are enabled by issuing commandsto the
Driver Units through seria communication (i.e., communication through the RS-232C interface).

® The Driver Unit has CN1 as the input/output ports for RS-232C communication.

® \When the Handy Termina (FHT11) is not in use, set the MM parameter to O.
MM1 : Standard setting (for the Handy Termina)
MMO : For connection with a personal computer

Table 9-13: RS-232C communication specification

Item Specification
Transmission Asynchronous, full duplex
Communication speed 9600 b.p.s.

Word length 8 hit

Stop bit 2 hit

Parity No

Character code ASCII code

Communication procedure + X-Onoff Protocol :No
- RTSICTSControl ~ : Yes

9.3.2. Communication Procedure

9.3.2.1. When Power is Turned on

® |f aterminal (such as NSK Handy Terminal FHT11) is connected to CN1 and the Driver Unit
power is turned on, the message shown below is displayed.

® The contents (and the number of characters) of this message may differ with the Driver Unit
setting and system versions.

® \When the Driver Unitsareinitialized, acolon ( : ) is displayed and the system waits for acommand
to be entered. (The colon (: ) iscaled a prompt.)

Figure 9-33: Power-on message

NSK NMEGATCORQUE
MS1A50 XXXX
EXXXXXXXXXX

Slightly differs with system configurations.

Indicates that internal initialization is completed
and a command may be accepted.

: Connect and disconnect the communication cable (CN1) when the power to
Driver Unit is off. Otherwise it may lead to an alarm of communication error
and system breakdown.
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9.3.2.2. Command Entry

® A communication command shall consist of “acommand (character string) + data (if necessary) +
carriage return code (ODH)”.

® |f thevelocity gainisto be set to 0.5, for example, “VG0.5” should be entered by adding data of 0.5
to aV G command. The characters of this command with data are transmitted to the Driver Unit as

shown below:

Figure 9-34: Example Of VG0.5

V code (56H)
G code (47H)
0 code (30H)
.code (2EH)
5code (35H)

Carriage return code (ODH)

Press the key if the handy terminal
FHT11 is used.

® Every time a character isinput, the Driver Unit echoes the character back to the terminal. (The
Driver Unit returns the same character that it receives.)

® However, the Driver Unit converts carriage return code to “ carriage return code (ODH) + line feed
code (OAH),” then returns it to the terminal.

® \When a carriage return code is input, the Driver Unit decodes a character string which it has
received (VGO0.5 in the example above) and executes it. Therefore, a command is not executed
unless it ends with a carriage return code.

® |f the Driver Unit can decode an entered command, it returns“ : " close behind the line feed code.
If it receives an internal data readout command, €etc., it returns the data before “ : .

Figure 9-35: Successful input example

Input (To Driver Unit)

Entered command.
——— Waiting for another command to be entered.

V1 G

— . M1 5 M ODH

Echo back (From Driver Unit)

V_

G

O . M1 5 MHODHMHOAHH @ ——
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9.3.2.3. Password

® Among the communication commands used for this System, some specia commands (such as AB,
PA, Sl, etc.) require password entry for preventing erroneous entries. These commands cannot be

entered in the same manner as other commands.

® The password is/NSK ON (a space between K and O) as shown below. If the Driver Unit accepts
it, it returns an “NSK ON” message.

® A command requiring password entry may only be executed immediately after the password is
entered.

Figure 9-36: Password Example

Entered passward

E— Returned messadge
——— Waiting for a command to be entered

Input (To Driver Unit)
| NH S K — O [ N [{ODH

— |/

Echo back (From Driver Unit)

N N+ S H K H —H O H N (HODHH OAH|— (a)

— /

NHSHKH HOHN HODHHOAH——— (b)

(@)

(b)
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9.3.2.4. Canceling Command

® A command which has been entered halfway, entering a backspace code (08H) can cancel a
character or an entered full character string. Parameter “backspace mode” (BM) sets the
cancelling method.

BMO : a backspace code cancels an entered character string.
BM1 : a backspace code cancels a character.

[When the Handy Terminal FHT11 is used, press the backspace (BS) key.]

Parameter “BM1” (Shipping set)

® For example, when the backspace code isinput following VGO0.5, the cursor moves one space back
to the position where 5 was input and thereby deletes 5.

Figure 9-37: Canceling example (BM1)

:VQD. 5 VA,
® Input [BS] Key ®
(08H)
Input (To Driver Unit)
VHGHOHR . H 5 08H
Echo back (From Driver Unit)
VHGHOMH . 5 [{08H20H [ 08H

Parameter “BMO0O”

® For example, when the backspace code isinput following VGO0.5, amessage “V G0.5?7” and acolon
“ " are displayed and thereby deletes “VG0.5.”

Figure 9-38: Cancelling example (BMO)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

:VQ0. 5_ :VA. 5
® |nput Key ® VGO 57
(08H) =
Input (To Driver Unit)
— VHGHOHRH . H 5 08H
Echo back (From Driver Unit)
— VH GH 0 H — 5 1 0DH[ OAH €))
(a) — H VH GH 0 H — 5 H ? HODHHOAH (b)
(b) —
— 9-35 —




9.3.2.5. Error

® Note that an error occursin any of the following cases:

1) If anonexistent command (i.e., character string) is entered. (If an entered character
string cannot be decoded.)

2)  If dataor subscript out of the allowable range is entered.
3) If acommand requiring the password is entered without the password.

a Inany of these cases, the entered character string with a“?” mark isreturned as an error
message.
a For example,

Figure 9-39: Input error example 1

:ABCDE If ABCDE is entered, an error message is returned
ABCDE? since this character string is not a command.

Input (To Driver Unit)

— AHBHCHDGHE HOH

Echo back (From Driver Unit)

—AfBRHCHDMRE [OH{AKH—(@

(@) HAHBHCcHDHEH ? HoovHoaH—— ()

(b)

4) If theinput condition is not met when entering a command.
a Inthis case, the entered character string with “INHIBITED” is returned.

a For Example,

Figure 9-40: Input error example 2

‘1 R10 If an IR command (Incremental Positioning,
| R | NHI Bl TED Rresolver) is entered when the Motor is rotating, an
. error message is returned since the input condition is
not met.
Input (To Driver Unit)
— I H RH 1H O HODH
Echo back (From Driver Unit)
— I H RH 1+ 0 |HODHHOAHH H H R ——(a)
@ — T HNHHH I HBHI HTHEHD G —(b
(b) — 1 ODH [ 0AH
— 9-36 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



9.3.2.6. Readout Command
® |f acommand for reading the interna state (i.e., parameter set values, current position, etc.) of the
Driver Unit among the communication commands of this system is entered, the Driver Unit returns
data, etc.

® Returned data consists of “space code (20H) + read out value, data + carriage return (ODH) + line
feed code (OAH)”.

a For example,
TS command for reading set value

Figure 9-41: TS command example

<— Entered command

<— Returned set frequency of the primary low-pass filter
<— Returned set frequency of the secondary low-pass filter
<— Returned set frequency of the 1st stage notch filter
<— Waiting for a command to be entered

Input (To Driver Unit)

— T 1 Sl 2 |0DH

Readout (From Driver Unit)

—1 TH SH 2 HODHHO0AH @)
(@) — H FH PH O HODHH OAHI—— (b)
0 — HFHSH 0 HopuHoAnH (©)
(c) — —H NH P H O HODHHOAHI——(d)
(d)

- Input of [20H] requires for every echo back when the parameter of MM is 1.

— 9-37 —
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If set value reading function ? is used

Figure 9-42: “?” function example

< Entered command
Returned velocity loop proportional gain
< Waiting for a command to be entered

Input (To Driver Unit)

—1 ? H VvV [ G [{oDH

Readout (From Driver Unit)

? 1V G [HODHHHOAH——(a)

@— HVHGHOH .H 5 HODHHOAHI : —

TP command for reading current position data

Figure 9-43: TP command example

: TPS <— Entered command
] 10000 <— Returned current position coordinate
<— Waiting for a command to be entered

Input (To Driver Unit)

—1 T P[] 5 []0DH

Readout (From Driver Unit)

THPH 5 HODHHOAH—(a)

@— H1HoHoOoHOH oHoHuHoam : —
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9.3.3. Communication with Personal Computer

® This section describes how to store the parameters of Driver Unit using HyperTermina of
communication software which is provided with Windows 95 as standard.

® The user shdl provide the communication cable. Pin-out of the D-sub 9pins connector of ESA
Driver Unitisdifferent from DOSV machine. Refer to“5.1. CN1: RS-232C Serial Communication
Connector” and the manua of the personal computer.

9.3.3.1. Set-up of HyperTerminal

1) Start HyperTerminal.
[ (Start menu) ® (Program) ® (Accessory) ® (HyperTerminad) ]

2) Didog of “Setting of connection” is displayed.
Declare the name of connection and set an icon, then press [OK] button.

3) Didog of “Teephone-number” is displayed.
Select “Direct to Com#” in “the way of connection N,” then press [OK] button.

4)  Diaog box of “Property of Com#’ is displayed.
Follow the table bellow for input, then press [OK] button.

Table 9-14
Bit/sec. 9600
Data hit (D) 8
Parity (P) None
Stop bit (S) 2
Flow control (F) Hardware

5  Seect the menu “File (F)” ® “Property (P).”
Didog of “Property of xxxx” is shown in the display.
[xxxx is the name of connection declared in the procedure 1).]

6) Endof HyperTermind.
The diadog box gtating “ Do you store the session xxxx 7’ is displayed.
Press[Yes (Y)] button and store the session. Use the session to communicate with ESA
Driver Unit afterwards.
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9.3.3.2. Store Parameters of ESA Driver Unit

D
2)

3)

4)

Start HyperTerminal.
Set MM datato MMO for continuous report mode.

Execute TS command and TC/AL to indicate the setting.

: MVD
1 TS

PQ0. 100

VG&2. 0

VI 5. 00
(Omitted partially.)
RI 0. 020

ZP1. 00

ZV1. 4

. TC/ AL

PHO

>TCO

ADO

CVv2. 0000
CA5. 00
(Omitted partially.)
>TC15

Copy the setting shown above to “Memopad,” then store it as atext file.
Edit and store the setting as described hereunder to be able to transfer it to ESA Driver Unit.

€ Add “KP1” to the top line.

€ Delete unnecessary character stringssuch as“: TS’ and “:TC/AL.”
€ Ddete all spaces of the head of the lines.

€ Change “>TC" to “CH.”

€ Add alineto each end of a channel program and the end of setting.

KP1

PQ). 100

V&. 0

VI 5. 00

(Omitted partially.)
ZP1. 00

ZV1. 4

PHO

a0

ADO

Cv2. 0000
CA5. 00

CHL
AR3000

(Omitted partially.) Add a line.

CH15

9.3.3.3. Transmit Stored Parameters to ESA Driver Unit

B Transmit the stored file to ESA Driver Unit.

1
2)

3

Start HyperTerminal.
Transmit the file by selecting “Transfer” ® “Transmit text/file.”

Execute TS or TC/AL command to confirm that the transmission of data is successful.
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9.3.4. Daisy Chain Communication

® Daisy chain communication alows multiple Driver Units (up to 16 units) to be connected with a

sngle RS-232C terminal.
Figure 9-44: Daisy chain communication overview
Terminal
RS-232C Cable
Driver Unit Driver Unit Driver Unit Driver Unit
#0 #1 #2 #15

9.3.4.1. Procedure to Set Daisy Chain Communication

Figure 9-45: Setting procedure for daisy chain communication.

Operation procedure

Power on

= AN parameter

Initial setting oM ‘
parameter

( )
( )
(poweratt )
[ )

Daisy-chain
connection

| >( Power on again J

( Recheck

- AS command

. Order of connection (executed automatically)

- Initial setting
- Cable state

Daisy-chain
communication start
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9.3.4.2. Initial Setting

® The password is necessary for inputting initial setting parameters.

® Theinitia setting values become valid when the power is turned on next time.

® Perform initial setting before making daisy chain connection.

Table 9-15: Initial setting

ltem RS2-32C Data | Shipping Function
parameter range set
Daisy-chain .
communication, axis AN data 0-15 0 The set data becomes the axis number of

number setting

daisy chain communication.

Daisy-chain CMO: standard (single driver)
communication mode CM data 0,1 0 communication
selection CM 1: daisy-chain communication

9.3.4.3. Interfacing

Connecting data communication lines

@ Connect data communication lines sequentialy: First connect the output of the termind with the
input of axis 0, then connect the output of axis 0 with the input of axis 1 and then one after the other.

(See Figure 9-46.)

® Connect the output of the fina axis with the input of the terminal.

Figure 9-46: Data line connection

Terminal
TXD RXD
RXD TXD RXD TXD RXD TXD RXD TXD
Driver Unit Driver Unit Driver Unit Driver Unit
#0 #1 #2 #15
— 942 —
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Connecting data transmission request lines

® Connect datatransmission request lines sequentially: First connect the input of the termina with the
output of axis0, then connect theinput of axis 0 with the output of axis 1 and then one after the other.
(See Figure 9-47.)

® Connect the input of the final axis with the output of the terminal.

Figure 9-47: Request-to-send Line Connection

Terminal

CTS RTS

RTS CTS RTS CTS RTS CTS RTS CTS

Driver Unit Driver Unit Driver Unit Driver Unit
#0 #1 #2 #15

Actual connection example
® \When NSK’s Handy Termind isin use, connect the lines as shown in Figure 9-48.
® Refer to “5.1. CN1 : RS-232C Seria Communication Connector” for the specification of CN1.

Figure 9-48: Handy Terminal Connection Example

_ 8 +5V
©[1] RXD
€13 | TXD
E 7| cTS
2 2 | RTS
= 5 | DSR
IT| 4| DIR
6 | GND I I

Connector pin No.

nunooo nunooo nunooo

%QQI—I—U}&Z QQI—I—U)I%Z QEI—I—(AEZ

E NSNS Nidia Na D dHOXAAg dHOXAAg

Driver Unit Driver Unit Driver Unit
#0 #1 #2

*: The communication signa name on the Handy Termind is opposite to that on the Driver
Unit (e.g. RXD-TXD).
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9.3.4.4. Power on

. « If the Handy Terminal is not used, turn on power in the order of the RS-232C
terminal and Driver Units.

* Turn on the power for all Driver Units simultaneously. (If all axes cannot be
turned on at once, be sure to design the system so that the power of the
Driver Unit axis No. 0 turns on at the end.)

® \When the Driver Unit of axis No.O isturned on, an AS command is executed to check for
connection.

® |f all the termina and units are connected properly, the following message is displayed (the
following examples show a 3-axis configuration)

Figure 9-49

("NSK MEGATORQUE
MB1A50 _ XXXX
EXOOO0XXXX

BML

AS

R I ————

@ |f connection isimproper, the following message may be displayed.

® The following message example shows a case where axis No.1 and axis No.2 are swiched in
connection.

Figure 9-50

(NSK MEGATORQUE
MBLA50  XXXX
EXOXOOOXKXK

BML

AS

0 K AXO
1 ERR AX2 }—— Displays the connection state
#2 ERR AX1
- — [LALaLthg_tor_a_mmmand_to_be_enmLed_)
\_ (

® |f the proper message is not displayed, check for connection order, initial settings (AN parameter,
CM parameter) and cable connection.
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9.3.4.5. Operation
@ Selection of Driver Unit to be communicated
® |n daisy chain mode, the RS-232C termind is capable of communication through one Driver Unit.

® Use an AX command to select one of the Driver Units connected for daisy chain communication.

- Do not select any unit that is not connected. Otherwise, operation may hang
up. To return to the normal state, press the | BS| key, then select the number
of a connected Driver Unit.

Figure 9-51

(el " - . )
[.Anknmuledgmﬁanessa.gLJ

J

® An axis selected for communication may be checked by issuing a 2AX command. The axisis
displayed in the same manner asit is selected.

Figure 9-52

) e
)

€ Example of Daisy-chain communication

Figure 9-53: Example of Daisy chain communication

—>{  Select axis 1 ] ™ AX1command
Check Acknowledgment message
acknowledgment ACC. AX1
NO message. ’

S

%

[Set axis 1 parameter.] Example:
IR100 (move by 100 pulses)

Select axis 3 ] = AX3 command

>e

S

ackngvt/]l%%k o Acknowledgment message
J ACC, AX3

NO message.

S

ﬁ

SR

Set axis 3 parameter.] Example:
\I/ IR300 (move by 300 pulses)

[ Select axis 2 ] = AX2 command

— 945 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



(Blank Page)

— 946 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



10. Operation

10.1. Preparation
10.1.1. Wiring Check

. After completion of all wiring of ESA25 Driver Unit, check followings before

operation.
Table 10-1

Check item Confirmation

. : - All wiring is properly arranged and completed.
1 acr?;rr?CEtO/gSI '\Stalcr;;c;\ger - Terminal block screws are securely fastened.

P P - All connectors are connected and locked properly.
> |cable sat - Cable Set (Motor and Resolver cables) is connected and locked
properly.

3 |Handy Termina - Handy Terminal (FHT11) is connected and locked to CN1 connector.

10.1.2. Procedure for Positioning Operation

Figure 10-1
| 1 | Turn Power ON |----=------{ - Check power voltage (Main and Control power).
- After the power is turned on, make sure that the LED
(green) and the 7 segments LED on the front panel
of the Driver Unit are indicating normal state.
- Confirm the Handy Terminal display is showing
completion of the Driver Unit initialzation.
| 2 | Tuning | - Refer to “8. Tuning and Trial Running” and tune the
Megatorque Motor system.
—| Position control mode operation | (Refer to “10.2. Position Control Mode Operation.”)
—| Home Return | (Referto “10.2.1. Home Return.”)
—| Programming indexer | (Refer to “10.2.2. Programmable Indexer.”)
—| Pulse Train Command Operation | (Refer to “10.2.3. Pulse Train Command Operation.”)
—| RS-232C position command | (Referto “10.2.4. RS-232C Position Commands.”)
—Jog | (Referto “10.2.5. Jog.”)
—| Analog velocity control mode operation | (Refer to “10.3. Velocity Control Mode Operation.”)

—| Analog torque control mode operation | (Refer to “10.4. Torque Control Mode Operation.”)
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10.2. Position Control Mode Operation

® Sclect a position control mode with the parameter SL.
SL1: Andog torque control mode
SL2: Andog velocity control mode

SL3: Position control mode

® Following operations are available in the position control mode.
a Home Return operation
a Programmable indexer
a Pulse train command operation
a RS-232C position command
a Jog
10.2.1. Home Return

® Be sure to perform Home Return at all times except when user's controller is governing control.
The Home position (Zero position) cannot be determined unless Home Return is performed.

® The position coordinates and positions of software overtravel limit switch are set to the position
scale determined by Home Return.

® The Home position (Zero position ) of the position scale is set to the point a where Home Return
completes.

- Position data disappears after the power is turned off, so perform Home
Return each time you turn on the Driver Unit power.
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Figure 10-2 : Home Return sequence

>|| 30ms min.
. ON I
SVON input
P OFF —
* CR stands for the carriage
RS-232C * return code (ODH)
communication H S C
command
Start 10ms min.
HOS input ON |
or RUN input to OFF
start HS command
in a channel.
HLS input ON T
OFF ; ;

Motor rotation 4\ CCW direction /@ @ HZ & ,—'_/ /\
\l’ CW direction \/

&7 l—| HO'0

IPOS output (FW*0)  Close |—|
Open .

Close ] .
IPOS output (FW=0) I’

Open

® Make the Motor Servo-on. (SVON input on)
® Turning the HOS input ON will start Home Return. (D)

® The Motor turnsin CCW*. When it enters HLS (Home position proximity) area((2), it decelerates
and stops momentarily, then reversesiits rotationa direction. ((3) The Motor goes out HL S range
once, then reverses again and enters HL S area at the Home position search velocity. (@) It moves
to the first point where the resolver value becomes O (= rising edge of the Z) and completes Home
Return.

* Thedirection of rotation can be changed with the parameter HD (Home Return direction).
HDO : CW
HD1 : CCW (Shipping s=t)

® |f the Home offset value HO is set, the Motor moves farther past the resolver 0 point by the offset
value, then completes Home Return operation.

@ Home Return can be a so executed with the following ways.
a Select the channel where HS command is set and input RUN command.
a Execute HS command through RS-232C communication.
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® Home Return motion differs as shown in Figure 10-3 according to the starting point of Home

Return.
Figure 10-3
[ @ Home return starting point
e Origin
OTM input* active HLS input active OTP input* active
(CCWw-direction overtravel area) (home limit switch area) (CW-direction overtravel area)
ccw | CcCw-direction* ! ; § ow
direction* $ velocity i ] o) directior”
v CW-direction* : : :
i velocity \/ S

The DRDY output is open

The DRDY output remains during this operation.

closed during this operation.

-

Ae—

The DRDY output is open
during this operation.

oz

4

* : When Home Return direction isreversed by the HD parameter, CW and CCW aswell as
OTP and OTM are reversed as follows: CW ® CCW, OTP® OTM.
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10.2.1.1. Home Return Parameter List

Table 10-2 : Motor series : YS, JS1, JS2 and RS

Parameter function PZ?;‘?;; Unit Data input range Shipping set
Home Return Acceleration HA s? 0.01~80.00 1.00
Home Return Velocity HV st 0.0001~3.0000 0.2
Home Position Offset HO pulse 0~610 304 0
Home Return Direction HD - 0: CW, 1: CCW 1
Home Return Near-Zero Velocity HZ s? 0.0001~0.20 0.0100

Table 10-3 : Motor series : SS

Parameter function Pz?é?:tgr Unit Data input range Shipping set
Home Return Acceleration HA s? 0.01~100.00 1.00
Home Return Velocity HV st 0.0001~3.7500 0.2
Home Position Offset HO pulse 0~487 424 0
Home Return Direction HD — 0. CW, 1. CCW 1
Home Return Near-Zero Velocity HZ st 0.0001~0.25 0.0100

Table 10-4 : Motor series : AS, BS and JSO

Parameter function pﬁ?ﬁ;ﬁr Unit Data input range Shipping set
Home Return Acceleration HA s? 0.01~120.00 1.00
Home Return Velocity HV st 0.0001~4.5000 0.2
Home Position Offset HO pulse 0~405 504 0
Home Return Direction HD — 0: CW, 1. CCW 1
Home Return Near-Zero Velocity HZ st 0.0001~0.30 0.0100

10.2.1.2. Adjusting Home Position Switch and Home Offset Value

® The position of the Home position sensor (adog or a sensor) must be adjusted properly to perform
Home Return accurately.

® The Home position isdetermined at the point where the resolver value becomes zero after detection
of HL S input rising edge when motor is running under Home Return near-zero velocity. (The home
position is set to the point that is off-set by HO, if the Parameter HO value is not set to O (zero).)

® The resolver has many teeth for detecting its position and the risng edge of HLS is to identify a
tooth out of these teeth. To make precise detection of gZ, the Home limit switch position must be
adjusted so that the HL S input goes high when the switch is a the middle center of the tooth width.
Design the Home limit switch so that it can be adjusted £1.2° or more in relation to the tooth width.

® Take the following steps to adjust the position of the Home limit switch.
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<Operation> Adjusting the Home limit switch position

1) Loosely mount the HLS sensor (Home limit switch) dightly preceding a point to be the Home
position.

2)  Check thewiring of the HL S sensor. Execute the |O command and check if the ESA25 Driver Unit
isreading the HLS input correctly.

3) Adjust the position of the Home position sensor. First, make the Motor servo-on, then execute the
HS/LS command. At thistime, be careful that the Motor starts Home Return operation and thereby
rotates. By using Handy Terminal, take the following steps:

(1)

(H)(s)(/)(L)(s] »:HS/LS_

(2 Pressthe key to start Motor rotation.

ENT

The Motor stops as soon as the HLS sensor goes ON. The Handy Termina displays the
TR vaue (i.e., number of pulses from the closest @Z rising edge) of the Motor’ s present
position.

Check that this value is in the range of 1000 to 3000

If the TR value is not in this range, loosen the HL S sensor and move it CW or CCW
direction. Repeat steps (1) and (2) until the TR value is within the above range.

: When installing the HLS sensor, be sure to adjust its position as mentioned
above. Otherwise, positioning may not be performed correctly.

® Above procedures complete adjustment of Home limit sensor. Follow the procedures hereunder to
adjust offset value of Home position.

(3) Input the MO command (servo-off command).

(m](o)

At thistime, the Motor can be turned easily by hand. Turn the Motor to the desired
position. Do not give the Motor more than one turn.
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(5 Input the password.

AN TS EY [ [R2003 )
QR
@ \EINSK ON_ )
©)
ENT (}V[I\DISKO\I )
= \sKk o

\. <— | Acommand can be
entered only on this line

(7) Therotationa position sensor calculates and writes the offset value of Home Return HO
automatically when HO/ST command is executed.

s

»>|

(8) Pressthe key to execute the command.

When the “:_" colon appears on the display, Home offset HO value is automaticaly
calculated and set.

ENT

ad

(9) Input the SV command (servo-on command.)

(10) Pressthe key to execute the command and thereby turn on the Motor servo.

ENT

— ) N/

The“:_” colon appears when the Driver Unit is ready to accept another inpuit.
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(12) Input the HS command (Home Return start command).

:HO ST
HO1L234

Check that the Motor stops at the desired Home position.
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10.2.1.3. Programming Home Return Operation (example)
Programming Home return command in channel 0 (CHO)

® Program the Home return command in a Programmable Indexer channel. Then, start the operation
by activating the channdl (i.e., RUN input ON).

1)  Input the CHO channel select command.

e ({07 (ew)

The*?" prompt appearsto wait for datainput. If datais aready programmed in CHO, the
registered data appears on the display.

2)  Enter the Home return start command.

(H)(s J(ew)

3) Whenthe"? prompt appears again, pressthe key.

ENT

This completes the programming in CHO.
Home return trial operation

® Set Home return acceleration HA, Home return velocity HV and Home return offset HO.

® Then take the following steps to perform the tria operation.
1) Makethe Mator servo-on.

2)  Following the prompt (“:"), input the execution command of interna programmable
indexer channdl.

(s J(pJ(07)(ew)

The Motor starts Home return operation.
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10.2.2. Programmable Indexer
@® Positioning command can be stored to the channel of the Driver Unit. Programmable Indexer isto
execute the stored positioning program by selecting the channd via PRGO ~ PRG5 input and RUN
command.
® Set the system to servo-on. (SVON input ON)
® Select the channdl. (Input PRGO ~ PRG5, CN5 signal)

@ By inputting RUN command ON, the Motor executes stored positioning program while IPOS
output is closed. (When FW=0)

® \While the Motor is performing the positioning operation, the RUN input is ignored.

® |nput the command “ SP” to execute the Programmable Indexer. (Same function asinputting RUN
command ON.)

Type

(s)(P](m)[en]

to execute the channel “m” program. (m : channel number)

Figure 10-4 : Programmable indexer command timing

ON
Servo-on
OFF J
! 0ms min.
Channel select ) X
10ms min. 10ms min.
; ON ]
RUN input
P OFF NS [ ]
The Motor starts indexing upon
CW- or CCW- detecting the rising edge of the invalid
direction speed RUN input. .
Motor rotation A — VA or CA ——=_ Mvorcv
POS output  219%¢ B
(FW10) P . .. FWvalug l
RUN input is invalid. j
IPOS output Close |
(FW=0) Open —
RUN input is invalid. :

® \When an empty channdl is selected, the program error alarm will be ON.
(Refer to “14. Alarm.”)
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10.2.2.1. Programmable Indexer Channel Switching

® The channd to be executed is selected by combining the on and off of the PRGO to PRG5 input of
I/0 connector CN5.

Table 10-5
Channel input | PRG5 | PRG4 | PRG3 | PRG2 | PRG1 | PRGO
Channel 0 OFF OFF OFF OFF OFF OFF
Channel 1 OFF OFF OFF OFF OFF ON
Channel 2 OFF OFF OFF OFF ON OFF

Channel 61 ON ON ON ON OFF ON

Channel 62 ON ON ON ON ON OFF

Channel 63 ON ON ON ON ON ON
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10.2.3. Pulse Train Command Operation
10.2.3.1. Pulse Train Signal Format
® |nput a pulse train from CWP and CCWP of CN2 control 1/0 signal connector.

® Set the pulse train input signal format with the PC parameter (via the RS-232C communication).
(The password must be input prior to the PC parameter setting.)

Table 10-6 : Signal format

pC CWP input CCWP input Function
Parameter
PCO
- Input CW pulse. - Input CCW pulse. CW & CCW format

(shipping set)

- Input the direction.
PC1 ON :CCW - Input pulsetrain. Pulse & direction format
OFF :CW

oA/gB format (x 1)

oA I
Pe2 oB 2 I

Internal ' !

pulse
resolution I_l

gA/gB format (x 2)

7 I

PC3 - Input 2B. - Input gA. : - '
P P 2B | | | |_

Internal

ise 1] H I H

gAlgB format (x 4)

oA T
PC4 oB s

Internal ror v !

pulse .
resolution
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10.2.3.2. Pulse Train Resolution
® Set the resolution of the pulse train with the CR parameter (via RS-232C).

® |n the case of gA/@B input, the pulse train resolution is multiplied by the PC parameter value, then
by the CR parameter value.

® Refer to Table 10-7 for the concrete data of resolution.

Figure 10-5 : Pulse train resolution setting

PC parameter CR parameter

g A/gB input — P P —=

PC2: x1 CRx1

PC3: x 2 CR x2

PC4: x 4 CR x4

CR360 000

CWP & CCWP input CR36 000
Pulse & direction input CR3 600

YS, JS1, JS2 and RS Motor series

Table 10-7 : Pulse train resolution (YS, JS1, JS2 and RS Motor series)

CR Regolution (pulses/360°) = number of pulses necessary for
Parameter Resolver resolution | giving the Motor one turn
CW & CCW format, Step & Direction format | gA/gB format
12-bit or automatic x1| 614400
resol ution switching 614400 x 2| 307200
CR x 1 x 4| 153600
(Shipping set) <1 153600
10bit 153 600 <21 76800
x4 | 38400
12-bit or automatic x1| 307200
resolution switching 307 200 x2| 153600
CRx2 x4| 76800
x1| 76800
10bit 76 800 x2| 38400
x4| 19200
12-bit or automatic x1| 153600
resol ution switching 153600 x2| 76800
CR x 4 x4 | 38400
x1| 38400
100it 33400 x2| 19200
x4 | 9600
i i i x 1| 360000
cRaG0 000 | L e ehing. 360000 AN
x 4| 90000
i i i x1| 36000
CRI6 000 | 1 catching. 3000 2| 1800
x4 9000
i i i x1]| 3600
cra00 | o iionsmtching. 3600 2 1w
x 4 900

—10-13 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



SS Motor series

Table 10-8 : Pulse train resolution (SS Motor series)

Resolution (pulses/360°) = number of pulses necessary for
CR . L
Parameter Resolver resolution | giving the Motor one turn
CW & CCW format, Step & Direction format | gA/gB format
12-bit or automatic x1l 491520
resolution switching 491520 x2] 245760
CRx1 x4 | 122880
(Shipping set) x1| 122880
10hit 122 880 x2| 61440
x4| 30720
12-hit or automatic x1l 245760
resolution switching 245760 x2| 122880
CR x 2 x4 | 61440
x1| 61440
10bit 61 440 x2| 30720
x4 | 15360
12-bit or automatic x1] 122880
resolution switching 122880 x2| 61440
CR x 4 x4 30720
x1| 30720
10bit 30720 x2| 15360
x 4 7 680
. . . x 1| 360000
CR360 000 lfgflult?:r’]' ts\"l’\‘llﬁgmféc 360000 x2| 180000
x4 90000
. . . x1| 36000
CR36 000 1?;}’&?(‘;‘ ;’\‘I‘ﬁ‘;mféc 36000 x2| 18000
x4 9000
. . . x1| 3600
CR3 600 lfgf’i?g?}'ﬁﬁﬁféc 3600 x2| 1800
x 4 900
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AS, BS and JSO Motor series

Table 10-9 : Pulse train resolution (AS, BS and JS0)

Resolution (pulses/360°) = number of pulses necessary for

Par;:nljeter Resolver resolution | giving the Motor one turn
CW & CCW format, Step & Direction format | gA/gB format
12-hit automatic x1i 409600
resolution switching 409600 x2] 204800
CRx1 x 4| 102400
(Shipping set) x1| 102400
10bit 102 400 x2| 51200
x4 25600
12-hit or automatic x1i 204800
resolution switching 204800 x2] 102400
CR x 2 x4| 51200
x1| 51200
10bit 51 200 x2| 25600
x4 12 800
12-bit or automatic x14 102 400
resolution switching 102400 x2] 51200
CR x 4 x4 | 25600
x1| 25600
10bit 25 600 x2| 12800
x4| 6400
. . . x 1| 360 000
CR360 000 lf;’;}’j?;ﬁ';i‘ﬁiﬁféc 360 000 x 2| 180 000
x4 | 90 000
. . . x1| 36 000
CR36 000 1?;}’&?&2‘;2‘?12’;‘?; 36 000 x2| 18 000
x4| 9000
. . . x1| 3600
CR3 600 lfgf’i?g?}'ﬁﬁﬁféc 3600 x2| 1800
x 4 900

Note : « In the @A/@B format, one cycle of either @A or @B is defined as “one pulse’.

Figure 10-6
agA | |_
2B [
1 pulse

* The resolver resolution is set by the RR parameter (via RS-232C).
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10.2.3.3. Input Timing
: The following specifies the conditions of pulse acceptance timing. Besides

these conditions, the Motor operation is restricted by the maximum velocity.
Do not input pulses which exceed the Motor's maximum velocity.

When PC is set to “0” (PCO)

Figure 10-7
CW Rotation CCW Rotation
; EMin. 600ns
. . ON
CWP input: CW pulses OFF
| Min. 600ns |, Min. 1us
ON T T |\
CCWP input: CCW pulses
OFF
When PC is set to 1 (PC1)
Figure 10-8
CW Rotation CCW Rotation
. e ON
CWP Input: Direction OFF NI Min. 500ns Min. 600ns
J Min. 500ns | .
Min. 500ns
CCWP input: Step O?:E
J_ Min. 600ns

When PC is set to 2~4 (PC2 ~ PC4)

Figure 10-9
CW Rotation CCW Rotation
CWP input: gA O?lej | | | | | |
Mi Min. 1us
In. 2ys Min. 1us
CCWP input: B ON | ]
OFF Min. 2us
Min. 5us
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10.2.4. RS-232C Position Commands

® Y ou can execute indexing using RS-232C commands. The commands/parameters are shown
below. Refer to “12. Commands and Parameter” for more details.

Table 10-10

Command/
parameter
ID command |Setsthetarget and executes rotation (incremental/in the units of degree)
IR command |Setsthetarget and executes rotation (incremental/in the units of pulse)*
AD command | Setsthe target and executes rotation (absolute/in the units of degree)
AR command | Setsthetarget and executes rotation (absolute/in the units of pulse)*
HS command | Starts Home Return.
HV parameter |Sets Home Return velocity.
HA parameter |Sets Home Return acceleration.
HO parameter |Setsthe home offset value.
HD parameter | Specifies Home Return direction.
MA parameter |Setsthe acceleration, for indexing.
MV parameter |Setsthe velocity, for indexing.

Function

* . The table below lists the number of pulses per rotation of the IR command.

Table 10-11 : Motor type and resolution

Motor series Resolution
YS, JS1, JS2, RS 614 400
SS 491 520
AS, BS, JSO 409 600

@ Indexing Timing

Figure 10-10 : Indexing timing

RS-232C input — XXX

____  J
Positioning command

IPOS output Close

(FW =0) Open A

Motor rotation / \

* . CR gtands for the carriage return code (ODH).

® Under SVON state, as soon as the command is input, the Motor starts indexing. The acceleration
and velocity follow the settings of parameters “MA” and “MV”.

® |f the position error counter value iswithin thein-position limit (set by IN parameter) after indexing,
the 1POS output should be closed.
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10.2.5. Jog Operation
® Set system to servo-on. (SVON input ON)

@® Turning on the Jog input makesthe Motor to accel erate and rotate. The Maotor keepsrotating while
the Jog input remains on. When the Jog input is off, the Motor starts decelerating, then stops.

® \When the DIR input is off, the Motor turns to CW. When the DIR input is on, it turnsto CCW.

® Jog operation parameter
JA : Jog acceleration

JV : Jog velocity
Figure 10-11 : Jog operation timing
. ON
Jog input OFF
. ON
DIR input OFF
IPOS output gose
(FW=0) pen /
IPOS output ~ C0se
(F\Nl 0) Open
CW- direction JA
velocity Q NV
Motor rotation A \/ JA
\ A
CCW- direction JVv \}
velocity

: When the DIR input is switched during Motor rotation as shown in the above
chart, the Motor decelerates, then reverses the direction of rotation.
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10.3. Velocity Control Mode Operation

® Velocity control mode can be set with the SL parameter.
SL1: Torque control mode
SL2: Velocity control mode
SL.3: Position control mode

® Velocity control mode is available in the analog command input or RS-232C command input.

® The mode is switched by the parameter AC.
ACO : Andog command input invaid. DC command becomes valid.

AC1 : Andog command input valid.
When input voltage polarity is + (positive) : CCW direction

AC-1 : Anaog command input vaid
When input voltage polarity is - (negative) : CW direction
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10.3.1. RS-232C Communication Command

® |n the velocity control mode, the operation of the Motor can be executed through RS-232C
communication command.

® Setting the parameter AC (ACO) makes the DC command valid.
Then input

0 Jlc ] Lwsm Jlaw]

to control the Motor under the proportional speed to the command data vaue.

® The relation between the command DC data and velocity is shown in Figure 10-12.

Figure 10-12

" When the resolver resolution is | © When the resolver resolution is
12 bit. 10 bit or automatic switching.

CW maximum "| .. ... ..
velocity

CW maximum
velocity

-4095

-4095 -1365

+1365 +4095 +4095

CCW maximum

velocity

__1CCW maximum
velocity

: When the polarity of the position scale is reversed by setting DI parameter,
the polarity of DC command is also reversed.

Table 10-12 [s™]

Maximum velocity

Motor series . . Resolver resolution: 10 bit
Resolver resolution: 12 bit . L
or automatic switching

YS, JS1, JS2, RS 1 3

SS 125 3.75

AS, BS, JSO 15 45
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10.3.2. Analog Velocity Command

® |n the velocity control mode operation, the Motor may be controlled directly by inputting analog
command.

a Voltage range of analog command is+10V. The offset adjustment may be performed
with VR1 pod on the front panel of a Driver Unit.

a Setting the parameter AC reverses the polarity of analog command voltage.
ACl :Andogvoltage +: CCW
AC -1: Andog voltage + : CW

a The parameter AGV changes the relation between analog voltage and velocity.

Table 10-13

DI data AC data Command R(_)tati(_)nal
voltage direction

0 1 + CCW

0 1 - CwW

0 -1 + CwW

0 -1 - CCW

1 1 + CwW

1 1 - CCW

1 -1 + CCW

1 -1 - CwW

Figure 10-13: Command voltage and velocity

" Resolver resolution: 10bit or

Resolver resolution: 12 bit automatic switching

CW Maximum _——— CW Maximum
velocity ; ‘\ velocity
12 bit maximum \\

velocity S N
+10V ? BN -10v

-10V +10V N
12 bit maximum ‘ \‘ teg
velocity \ :
CCW Maximum | | CCW Maximum{_ N\
velocity velocity
-------- AGV = 0.5
AGV =1.0
————— AGV =20
Table 10-14 [s™]
Maximum velocity
Motor series . . ion: i
Resolver resolution: 12 bit Resolver res'olut|o.n 1.0 bit
or automatic switching
YS, JS1, JS2, RS 1 3
SS 125 3.75
AS, BS, JSO 15 45
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® The parameter DBA sets the dead band for analog command inpuit.
One unit of data sets +4.9mV dead band.

Figure 10-14 : Example DBA100 (AC1)

CW maximum
velocity

" |+a90mv +10v

-10V  -490mV

CCW maximum |
velocity
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10.4. Torque Control Mode Operation

@® Torgue control mode can be set with the SL parameter.
SL1: Torque control mode
SL2: Veocity control mode
SL.3: Position control mode

@® Torque control mode is available in the analog command input or RS-232C command inpuit.

® The mode is switched by the parameter AC.
ACO : Andog command input invaid. DC command becomes valid.

AC1 : Andog command input valid.
When input voltage polarity is + (positive) : CCW direction

AC-1 : Anaog command input vaid
When input voltage polarity is - (negative) : CW direction

10.4.1. RS-232C Communication Command

® |n the torque control mode, the operation of the Motor can be executed through RS-232C
communication command.

@® Setting the parameter AC (ACO) makes the DC command valid.
Then input

ol wam Mo

to control the Motor under the proportional speed to the command data vaue.

® The relation between the command DC data and torque is shown in Figure 10-15.

Figure 10-15

CW maximum
torque

-4095

+4095

. |CCW maximum
torque

® Torque output varies with the Motor type.
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10.4.2. Analog Torque Command

@ |n the torque control mode operation, the Motor may be controlled directly by inputting analog
command.

a Voltage range of analog command is+10V. The offset adjustment may be performed
with VR1 pod on the front panel of a Driver Unit.

a Setting the parameter AC reverses the polarity of analog command voltage.
ACl :Andog voltage + : CCW
AC -1: Anadog voltage + : CW

a The parameter AGT changes the relation between analog voltage and torque.

Table 10-15
DI data AC data Command R(_)tatu_)nal
voltage direction
0 1 + CCW
0 1 - CW
0 -1 + CW
0 -1 - CCW
1 1 + CW
1 1 - CCW
1 -1 + CCW
1 -1 - Cw
Figure 10-16
" AC1: CCW when polarity is " AC-1: CCW when polarity is
positive (+) negative (-)
\CW maximum CW maximum/]'____

torque torque i

+10V 10V i

-10v

CCW maximum /.._._lcCcw maximum
torque torque

AGV =05

AGV =1
i AGV =2
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® The parameter DBA sets the dead band for analog command inpuit.
One unit of data sets +4.9mV dead band.

Figure 10-17 : Example of DBA100 (AC1)

CW maximum
torque

" |+a90mv +10v

-10V  -490mV

CCW maximum
torque
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11. Programming

® The Driver Unit can Soreindexing profilesin itsmemory. To index aong the stored indexing motion
profile, external input (CN5 connector signa) is used. This function is called “ Programmable
Indexer”.

® The program of an indexing motion profile can be done via RS-232C communication. (Handy
Terminal FHT11 or a personal computer.) The programming can be input only when the Motor is
not indexing.

® The program area is shown in Figure 11-1. There are 64 channels ranging from channel 0 to 63.

Figure 11-1: Program area

Channel 0 CHO
Channel 1 CH1
Channel 63 CH63
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11.1. Commands and Parameters

€ Home Return
Command :HS
Condition setting : None

® Program Home Return operation.

® Command format : HS seq
seq : sequence code (*, &) Refer to “ Sequence Code” in the next page.

® The Motor rotates according to the vaues set by Home Return velocity HV, Home Return
acceleration HA, Home Return near-zero velocity HZ, and to the direction set by Home Return
direction HD.

: Direction of Home Return may be reversed using HD parameter.
a HDO: CW direction

a HD1: CCW detection (Shipping set)

*Program example

:CHO
HS
€ Positioning
Command :AD, AR, ID, IR
Condition setting : CV, CA (Can be omitted.)

® Program the Indexing motion profile.

Table 11-1
Command format Outline Option
- Absolute indexing, in the unit of degree. .
AD d1 d3 seq - The Motor turnsto reach the d1 [x 0.01°] Option code d3

" o /PL: CW direction
position of position scale.

IMI: CCW direction
- When d3 is omitted, the Motor turnsin the shortest-
distance direction to reach the d1 position.

- Absolute indexing in the unit of pulse.
AR d1 d3 seq - The Motor turnsto reach the d1 [pul se]
position of position scale.

- Incremental indexing, in the unit of degree. | Option code d2
ID d1 d2 seq - The Motor makesadl[x 0.01°] turnfrom  |/n: (n<=99)
the present position. - When d2 is specified, the d1 valueis equally divided by

- Incremental indexing in the unit of pulse n. Single RUN input will make motor rotate by the
IR d1 d2 seq - The Motor makes adl [pulse] turn fromthe | divided amount.
present position. - When d2 is omitted, the d1 value will not be divided.
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® seg stands for the sequence code (*, &), which sets the execution condition of the next channdl in
the sequence.

® Velocity CV and acceleration CA can be set in the same channel. When CV and CA are omitted,
the Motor operates according to the values set by MV and MA respectively.

*Program example
:CHO
1ID9000/2
CV1.5
CAS5

Figure 11-2

RUN input [ ] [ ]

CHO CHO

Program operation |1naqaas2 Linanoarz >

45° 45°

€ Jump
Command - JP
Condition setting : None

@ Unconditiond jump command
@ Control jJumps to the specified channel, and its program will be executed continuoudly.

® Command format JPm
m : Channel number to jump. (default : 0)

*Program example
:CHO
IR1000&
:CH1
IR2000&
:CH2
JPO

Figure 11-3

PRGO ~ 3 0

RUN input |_| |_| |_|

CHO CH1 CHO

Program operation [1r10008 > —1R2000& > IR10008&

IPOS output |_| |_| l—l_

(FW! 0)
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@ Sequence Code
Command : (HS), (AD), (AR), (ID), (IR)
Condition setting * &

® Add a sequence code to the command to execute the next channel continuoudly. Inthis case, you do
not have to select a channel externaly.

Table 11-2
Sequence code | IPOS output Execution of the next channel
* . asterisk Yes Executes next program continuously after positioning is over.
& : ampersand Yes Stops after indexing, then waits for RUN command.

*Program example
:CHO
IR500*
:CH1
IR1000&

Figure 11-4

PRGO ~ 3 0

RUN input |_|

CHO CH1

Program Operation [ips00* > ir10002_)

IPOS output
(FW?' 0) |_| |_|

€ Changing Sequence Code
Condition setting : OE

® OEseq changes the sequence code presently set.

* Program example

CHO--- oo Declare the channel whose sequence code is to be changed.
AR9000&
CV0.5
OF! oaal
?
(TCO - -mmmmmmmmm e Check the new data programmed in this channel.
AR9000%* -------mnnmmmmm The sequence code has changed from “&” to “*”.
CV0.5
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11.2. Program Editing Command

Table 11-3 : Program editing command

Editing

Command

Function

Change program
settings

CH

- Typing declares the channel to be

changed. (m : desired channel number)

- Thedisplay shows the present program and waits for the changes.

(Thepromptisin“?’ state))

- Thelast input program or data always becomes valid.

Display program

TC

- Typing displays the program in desired

channel. (m: desired channel number)

- When checking the programin all channels, type

(DA

- Type key to scroll to next channel.

Deleting program

CcC

- Typing deletes the program in the desired

channel. (m : desired channel number)
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11.3. Inputting a Program

€ Programming

D

2

3

4)

6)

Select a channel to be programmed.

(c)(HJ2A)(0”) ero_

Press the enter key to execute a command.

ENT AR18000

CV0. 9
=>| co

The motion profile presently programmed in the channel appears on the display
The prompt “?" appears to wait for an input.

Program a command.

L1 ][R ][9][07][07)[07] 0/0. 9
L/ )[2*)[07] =P |21 R9000/ 10_
Enter a command. Press the enter key to set the command.
il C\VO0. 9
= |00 10

Set conditions according to the command.

OVOOE | (E

2CV0. 5_

)
B
]
]
)

Press the enter to get the prompt “?’ for next command. When incorrect data i

sinput,

reenter the correct data. When the same command with different dataisinput twice, the

last input becomes vdid.

ENT CA2
?1 R9000/ 10
=P (>cv0. 5
?
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7)  Input “0” to cancel the condition.

_c J{a]{o7][ev] 700
» i

8 Pressthe key only. The prompt returnsto “:,” thereby completes the programming.

?

_}:_

ENT

€ Reading channel program
1) Declarethe channel to be read and press the enter key.

T )lello”
-

: TC10_

2)  Thedisplay showsthe program of the selected channel.

: TC10

» | R9000/ 10

ENT
C\V0. 5

@ Deleting the program
1) Declare the channel whose datais to be deleted.

(c)lc)@ro) ocio_ ]

>

2)  Pressing the enter key deletes the data programmed in the channel.

ENT
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11.4. Sample Program

@ \Write the following mation profile in Channel 5.
a Travel angle 30.00 degreesin the CCW direction
a Acceleration CA : 5[s7
a Veocity CV:05[s]
1) Check that the“ : " prompt is displayed on the screen.

2)

(cJH]EY

=D
=D

[
-

3) After pressing the key, the data presently programmed in Channel 5 will be shown
on the display.

ENT AD27000&
Cv1i. 00
* CA20. 00
?

4)

DD (e
»ECAZO. 00

| D- 3000_
5  Pressthe key to input value, and the “?” prompt appears again.

ENT CVv1l. 00
CA20. 00
* ?1 D- 3000
?

6)

(c](Aa](5% CV1. 00
> 500

— ]
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7) Pressthe key to input value, and the “?’ prompt appears again.

21 D 3000

8)
() E" _chf%nggg
?CV0. 5

9 Pressthe key to input value, and the “?" prompt appears again.

ENT

ENT

— S S
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12. Command and Parameter

® Connect Handy Terminal FHT11 to CN1 connector of the Driver Unit, then turn the power on. The
system isin normal state if “NSK MEGA---" message is returned.

® Refer to “7. Handy Termina Communication” for details.

12.1. List of Command and Parameter
® Tables 12-1, 12-2, and 12-3 are the lists of commands and parameters.

@ Some parameters shown in the tables must be changed to unique values according to actual
condition from the shipping set.

® Parameters parenthesized are properly set at the factory. If changing is necessary, contact your
local NSK representative.

* 1 (Current Setting) Set unique value to your application. We recommend to write down
the set value for your future reference. Y ou may need to refer to them when changing
the operating conditions or readjusting the system. For your convenience, a parameter
and program setting list is provided in Appendix 8 and 9 of this manud.

** - Setting differs with the Motor type and size.
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Table 12-1 : YS, JS1, JS2 and RS Motor standard setting

Parameter Name Password | Shipping set Data range ggtrtﬁgt
PG Position gain - 0.100 0.010~1.000
VG Velocity gain - 1.0 0.1~255.0
VI Velocity integrator frequency - 1.0 0.10~63.00
VM Velocity integrator mode 4 1 0,1
LG Lower velocity gain. - 0 0~100
TL Torque limit rate v 100 0~100
FO Low pass filter off velocity - 0 0, 0.01~3.00
FP Low pass filter, primary - 0 0, 10~500
FS Low pass filter, secondary - 0 0, 10~500
NP Notch filter, primary - 0 0, 10~500
NS Notch filter: secondary - 0 0, 10~500
DBP Dead band, Position loop 4 0 0, 1~4 095

DBA Dead band, Analog command input v 0 0~2 047
ILV Integration limit v 100.0 0.0~100.0
FF Feed forward gain v 0.0000 0.0000~1.0000
FC Friction compensation 4 0 0~2 047
CO Position error counter over limit - 50 000 1~99 999 999
IN In-position - 100 0~99 999 999
IS In-position stability timer - 0 0, 0.3~100
FW FIN width - 1 0, 0.3~100
VO Velocity error over limit v 1365 1~4 095
VW Velocity error over limit width v 100 0~1 000
CR Circular resolution v X1 X1, X2, X4, 360 000, 36 000, 3 600
PC Pulse command v 0 0~4
RR Resolver resolution v -1 -1,0,1
FD Feedback direction mode v 0 0,1
FZ Feedback phase Z configuration v 0 0,1
FR Feedback signal resolution 4 0 0,1
PS Position scale v 1 0, 1, 2~99
DI Direction inversion v 0 0,1

oTP Over travel limit switch position v 0 -99 999 999~99 999 999

OTM Over travel limit switch position 4 0 -99 999 999~99 999 999
MV Move velocity - 1.0000 0.0001~3.0000
MA Move acceleration - 1.00 0.01~80.00
JV Jog velocity - 0.1000 0.0001~3.0000
JA Jog acceleration - 1.00 0.01~80.00
HV Home return velocity - 0.2000 0.0001~3.0000
HA Home return acceleration - 1.00 0.01~80.00
HzZ Home return / near zero velocity - 0.0100 0.0001~0.2000
OS Home return v 4 1,345
HD Hoe return direction v 1 0,1
HO Home position offset v 0 -610 304~610 304

(PA) Origin setting mode v (700)*** 24~1 048

(OL) Overload limit 4 *x 0~100

(RC) Rated current v *x 0~100
LR Low torque ripple v 0 0,1
AB I / O polarity v X0X0XX00 0,1 X
NW Chattering preventive timer 4 2 0~4
MM Multi-line mode v 1 0,1
BM Backspace code v 1 0,1
CM Communication mode v 0 0,1
AN AXis number v 0 0~15
WM Write mode to EEPROM v 0 0,1
SE Serial error v 0 0,1
LO Load inertia v 0.000 0.000~50.000
SG Servo gain adjust, minor - 0 0~30

(MT) Factory use only v *x -

(RI) Factory use only v *x -

(zP) Factory use only v 1.00 -

(ZV) Factory use only 4 14 -

SL Set servo loop v 3 1,2,3

AC Analog command mode v 1 -1,0,1

AGV ﬁggl eog command gain; velocity control v 1 0.10~2.00

AGT Analog command gain; torque control mode v 1 0.10~2.00
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Table 12-2 : SS Motor standard setting

Parameter Name Password | Shipping set Data range Csigtrtrlﬁgt
PG Position gain - 0.100 0.010~1.000
VG Velocity gain - 1.0 0.1~255.0
VI Velocity integrator frequency - 1.0 0.10~63.00
VM Velocity integrator mode v 1 0,1
LG Lower velocity gain. - 0 0~100
TL Torque limit rate v 100 0~100
FO Low pass filter off velocity - 0 0, 0.01~3.75
FP Low pass filter, primary - 0 0, 10~500
FS Low pass filter, secondary - 0 0, 10~500
NP Notch filter, primary - 0 0, 10~500
NS Notch filter: secondary - 0 0, 10~500
DBP Dead band, Position loop v 0 0, 1~4 095

DBA Dead band, Analog command input v 0 0~2 047
ILV Integration limit v 100.0 0.0~100.0
FF Feed forward gain v 0.0000 0.0000~1.0000
FC Friction compensation v 0 0~2 047
CO Position error counter over limit - 50 000 1~99 999 999
IN In-position - 100 0~99 999 999
IS In-position stability timer - 0 0, 0.3~100
FW FIN width - 1 0, 0.3~100
VO Velocity error over limit v 1365 1~4 095
VW Velacity error over limit width v 100 0~1 000
CR Circular resolution v X1 X1, X2, X4, 360 000, 36 000, 3 600
PC Pulse command v 0 0~4
RR Resolver resolution v -1 -1,0,1
FD Feedback direction mode v 0 0,1
FZ Feedback phase Z configuration v 0 0,1
FR Feedback signal resolution v 0 0,1
PS Position scale v 1 0, 1, 2~99
DI Direction inversion v 0 0,1

oTP Over travel limit switch position v 0 -99 999 999~99 999 999

OT™M Over travel limit switch position v 0 -99 999 999~99 999 999
MV Move velocity - 1.0000 0.0001~3.7500
MA Move acceleration - 1.00 0.01~100.00
JV Jog velocity - 0.1000 0.0001~3.7500
JA Jog acceleration - 1.00 0.01~100.00
HV Home return velocity - 0.2000 0.0001~3.7500
HA Home return acceleration - 1.00 0.01~100.00
HzZ Home return / near zero velocity - 0.0001 0.0001~0.2000
OS Home return v 4 1,345
HD Hoe return direction v 1 0,1
HO Home position offset v 0 -487 424~487 424

(PA) Origin setting mode v (700)*** 24~1 048

(OL) Overload limit v ** 0~100

(RC) Rated current v *x 0~100
LR Low torque ripple v 0 0,1
AB | / O polarity v X0X0XX00 0,1 X
NW Chattering preventive timer v 2 0~4
MM Multi-line mode v 1 0,1
BM Backspace code v 1 0,1
CM Communication mode v 0 0,1
AN Axis number v 0 0~15
WM Write mode to EEPROM v 0 0,1
SE Serial error v 0 0,1
LO Load inertia v 0.000 0.000~50.000
SG Servo gain adjust, minor - 0 0~30

(MT) Factory use only v *x -

(RI) Factory use only v *k -

(zP) Factory use only v 1.00 -

(ZV) Factory use only v 14 -

SL Set servo loop v 3 1,23

AC Analog command mode v 1 -1,0,1

AGV ﬁ]ggl eog command gain; velocity control v 1 0.10~2.00

AGT Analog command gain; torque control mode v 1 0.10~2.00
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Table 12-3 : AS, BS and JSO Motor standard setting

Parameter Name Password | Shipping set Data range Csigtrtrlﬁgt
PG Position gain - 0.1000 0.010~1.000
VG Velocity gain - 1.0 0.1~255.0
VI Velocity integrator frequency - 1.0 0.10~63.00
VM Velocity integrator mode v 1 0,1
LG Lower velocity gain. - 0 0~100
TL Torque limit rate v 100 0~100
FO Low pass filter off velocity - 0 0, 0.01~4.50
FP Low pass filter, primary - 0 0, 10~500
FS Low pass filter, secondary - 0 0, 10~500
NP Notch filter, primary - 0 0, 10~500
NS Notch filter: secondary - 0 0, 10~500
DBP Dead band, Position loop v 0 0, 1~4 095

DBA Dead band, Analog command input v 0 0~2 047
ILV Integration limit v 100.0 0.0~100.0
FF Feed forward gain v 0.0000 0.0000~1.0000
FC Friction compensation v 0 0~2 047
CO Position error counter over limit - 50 000 1~99 999 999
IN In-position - 100 0~99 999 999
IS In-position stability timer - 0 0, 0.3~100
FW FIN width - 1 0, 0.3~100
VO Velocity error over limit v 1365 1~4 095
VW Velacity error over limit width v 100 0~1 000
CR Circular resolution v X1 X1, X2, X4, 360 000, 36 000, 3 600
PC Pulse command v 0 0~4
RR Resolver resolution v -1 -1,0,1
FD Feedback direction mode v 0 0,1
FZ Feedback phase Z configuration v 0 0,1
FR Feedback signal resolution v 0 0,1
PS Position scale v 1 0, 1, 2~99
DI Direction inversion v 0 0,1

oTP Over travel limit switch position v 0 -99 999 999~99 999 999

OT™M Over travel limit switch position v 0 -99 999 999~99 999 999
MV Move velocity - 1.0000 0.0001~4.5000
MA Move acceleration - 1.00 0.01~120.00
JV Jog velocity - 0.1000 0.0001~4.5000
JA Jog acceleration - 1.00 0.01~120.00
HV Home return velocity - 0.2000 0.0001~4.5000
HA Home return acceleration - 1.00 0.01~120.00
HzZ Home return / near zero velocity - 0.0100 0.0001~0.2000
OS Home return v 4 1,345
HD Hoe return direction v 1 0,1
HO Home position offset v 0 -405 504~405 504

(PA) Origin setting mode v (700)*** 24~1 048

(OL) Overload limit v ** 0~100

(RC) Rated current v *x 0~100
LR Low torque ripple v 0 0,1
AB | / O polarity v X0X0XX00 0,1 X
NW Chattering preventive timer v 2 0~4
MM Multi-line mode v 1 0,1
BM Backspace code v 1 0,1
CM Communication mode v 0 0,1
AN Axis number v 0 0~15
WM Write mode to EEPROM v 0 0,1
SE Serial error v 0 0,1
LO Load inertia v 0 0.000~50.000
SG Servo gain adjust, minor - 0.000 0~30

(MT) Factory use only v *x -

(RI) Factory use only v *k -

(zP) Factory use only v 1.00 -

(ZV) Factory use only v 14 -

SL Set servo loop v 3 1,23

AC Analog command mode v 1 -1,0,1

AGV ﬁ]ggl eog command gain; velocity control v 1 0.10~2.00

AGT Analog command gain; torque control mode v 1 0.10~2.00
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12.2. Glossary

® This section provides description and specifications of commands and parameters.

® “Shipping set” denotes avalue which is set at the factory before shipment.

® “Default” denotes avalue which is adopted when entering acommand and parameter with no data.
For example, if you input “DC” only, it will be recognized and executed as “DCO0,” because the

default set of the “DC” command datais 0. If the command does not have a default set, then you
cannot execute the command without data.

® The password must be entered before inputting a command marked with *. Refer to “7.2.1.
Password” for more details.

* AB :1/O polarity

Format :AB n1n2n3 n4 n5n6 n7 n8

Data :nn=0 A contact (Normally open)
nn=1 B contact (Normally close)
nn =X a At the time of input:

The port set to X cannot change polarity.
a At the time of readoult:

For the port which is shown as “X”, the polarity cannot

be change.
(Fixed to A contact.)
Shipping set : XOX0XX00 (all A contacts)
Default

: Not available. Input all 8 digits.

® Sets the polarity of input command port.

® The ports of which polarity can be changed are EMST, HLS, OTP and OTM. The other ports are
fixed to A contact.

® Set “X” for the port of which polarity cannot be changed. If “0” or “1” isinput, the display shows
“?" indicating a faulty input.

® Polarity setting can beread by “TS’ or “?AB” command.

® The table below shows the data and port.

Data digit nl n2 n3 n4 n5 n6 n7 n8
CN2 pin No. 25 12 24 11 23 10 2 9
Signal name| SVON EMST |OFF HLS HOS CLR OTM OoTP
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AC : Analog Command Mode

Format : AC data
Data range :-1,0,1
Shipping set 01
Default :0

® Set the vdidity (vaid/invalid) and sign of the analog command input.
ACO : Andog command input invaid. DC command isvaid.
AC1 : Andog command input valid. Voltage + : CCW direction
AC-1: Andog command input vaid. Voltage + : CW direction

® \When the parameter DI is set to reverse the sign of coordinate, above sign is reversed again.
® Setting of “AC” command can beread by “TS’ or “?AC” command.

AD : Absolute Positioning, Degree

Format : AD datal/data2

Datal : Differs with parameter “PS” [0.01°]

Default datal :0

Data2 :PL, M

Default data2 : Direction in which the move distance is shorter

® “datal” indicates a coordinate of the destination. This position, which can be read out by TP5

command, complies with the coordinate in the unit of the angle. Refer to “9.2.1. Position Scale” for
details.

® “datal” range differs with “PS’ setting.

Data range (datal)
PSO -99 999 999 ~ +99 999 999
PSn 0~(36000xn)-1

n:n=199 Shippingset:n=1

® “data?” indicates the rotationa direction. When the parameter “PS’ is set to “0” (PS0), “ data2”

sting isinvdid.
1) PL:CWodirection [Whenthe parameter “DI” issetto“1” (DI1), thedirectionisreversed.
(CCwW)]
2) Ml : CCW direction [When the parameter “DI” isset to “1” (DI1), the direction is
reversed. (CW)]
3) Default:

» Motor moves to the direction to where the shortest distance to the destination.

* If position data of current position and destination is the same, moving distanceis
0 (zero).

o If “off-limit” areais set by software over travel limit, the Motor rotatesin the
direction to avoid the off-limit area regardless moving distance.

® This command has two functions depending on the usage.

1) Ifitisenteredinthenorma standby condition (the promptis*“:”), it servesasapositioning
command.

2 Ifitisentered right after inputting CH command (channel selection) and the systemiisin

“command receiving ” state (the prompt is“?"), it is regarded as a program data to the
specified channdl.
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AG : Analog Command Gain

Format : AGV data
AGT data
Data range :0.10~2.00
Shipping set : 1 (both AGV and AGT)
Default : Not available

® This command sets the analog command gain in the velocity and torque control mode.
AGV : Analog command gain in velocity control mode
AGT : Analog command gain in torque control mode

® Actud gain valueisin proportion to the velocity or torque command.

a Example
When AGVO0.5:

Actud velocity command = Veocity command input x0.5

@ “TS’ or “?AG” command reports the current setting.

AN : Axis Number

Format : AN data
Data range :0~15
Shipping set :0
Default :0

® Sets the axis number in the daisy chain communication mode.
® “TS’ command or “?AN” command reports the current setting.

® Refer t0 “9.3.4. Daisy Chain Communication.”
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AR : Absolute Positioning, Resolver

Format : AR datal/data2

Datal : Differs with the parameter “PS” setting and Motor type.
Default datal :0

Data2 :PL, MI

Default data2 : Direction in which the move distance is shorter

® “datal” indicates the position of the destination. The position, which may be read out by TP2
command, complies with a coordinates in the unit of pulses. Refer to “9.2.1. Position Scale’ for
details.

® Format of “datal” range differs with the parameter “PS’ setting and the Motor series.

Data range (datal)
YS, JS1, JS2, RS SS AS, BS, JSO
PSO -99 999 999 ~ +99 999 999 -99 999 999 ~ +99 999 999 -09 999 999 ~ +99 999 999
PSn 0~(614400x n) -1 0~(491520x n) -1 0~ (409600 x n) -1

n=1~99 Shippingset:n=1
® “data 2" indicates the rotational direction. When PS parameter is set to “0 (zero)”, the “data 2" is
invaid.
1) PL:CW direction (When the parameter “DI1” is set, the direction is CCW.)
2) Ml : CCW direction (When the parameter “DI1” is set, the direction is CW.)

3) If the“data 2" isomitted, the Motor rotates to the shortest direction to the destination. (If
the current position is the same as the destination, the Motor does not rotate.)

® This command has two functions depending on the usage.

1) If itisentered in the normal standby condition, it serves as a positioning command.
(whenthe promptis“: _“)

2) Ifitisenteredjust after the CH command, it can be used as aprogram data of designated
channdl.

(when the prompt is“ ?_ ")

AS : Ask Daisy Chain Status

Format - AS
® |n daisy chain communication, AS reads out the state of axis numbers for respective Driver Units.

® The“AS’ command is executed automatically when power isturned on in the daisy chain
communication mode.

® After the “AS’ command is executed, the Driver Unit of axis 0 is aways selected.

AT : Automatic Tuning

Format AT

® Executes “automatic tuning” to set proper servo parameters and accel eration.
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AX : Axis Select

Format : AX data
Data :0~15
Shipping set :0
Default :0

® \When communicating in daisy chain, AX selects the one of the Driver Units. Selected Driver Unit
sends a confirmation signal back to the RS-232C terminal.

® Confirmation message is“ACC. AXn” (n = sdlected Driver Unit number). The Driver Unit of axis
0 is always selected when power is turned on.

® Report command “TS’ or “?AX” isvalid when daisy chain communication is active.
® |f “AX” isinput when daisy chain is not active, an error message will be given back.

® Aloif “TS’ or “?AX” command is input when daisy chain is not active, an error message will be
given.

: Do not select any Driver Unit that is not connected. Otherwise, operation may
hang up. To return to the normal state, press the |BS| key first, then the
number of a connected Driver Unit.

AZ : Absolute Zero Position Set

Format TAZ

@ \When the Motor isstopping at any position, “AZ” command makesthe current position to the origin
of the coordinate.

BM : Backspace Mode

Format : BM data
Data :0orl
Shipping set 01
Default :0

® BM changes the function of the key.
BMO : A press of the key cancels an entered character string on aline.
BM1: A press of the key deletes a character.

® TSor “?BM” command reports the current setting.
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CA : Channel Acceleration

Format : CA data
Data
Motor series
YS, JS1, JS2, RS :0,0.01 ~80.00 [s?]
SS : 0, 0.01 ~ 100.00 [s ]
AS, BS, JSO : 0, 0.01 ~ 120.00 [s?]
Default :0

® This command is used to specify the rotational acceleration of a given channel of the internal
program of the designated channel.

® The CA command isonly valid when the CH command designates achannel to be programmed and
the Driver Unit outputs “?__” for command input.

® |f no setting is made in achannd (or O is specified), the rotational acceleration specified with an
“MA” command is valid.

® “TC” command reports the current setting.

a If “0 (zero)” is s&t, no response is displayed.

CC : Clear Channel

Format : CC datal
Datal :0~15
Datal default 10

® CC deletes the program data of a channel specified in “data.”

CH : Channel Select

Format : CH data
Datal :0~15
Datal default 10

® This command is to select the channel to input program

® The input program can be read with “TC” command.

- Input program when the system is servo-off state.

CL : Clear Alarm

Format :CL

® “CL” command clears “excess error”, “software therma” and “program error” aarms. (Other
alarms cannot be cleared with “CL” command.)
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CM : Communication Mode

Format : CM data
Data :0orl
Shipping set :0
Default :0

® CM sdects the RS-232C communication mode.
CMO : Standard
CM1 : Daisy chain communication

® The CM parameter set at the time of power-on is valid.

® To change the communication mode, change the CM parameter, turn off the power, then turnit on
again.

® “TS’ or “2CM” command reports the current setting.

CO : Position Error Counter Over Limit

Format : CO data

Data :1~99 999 999 [pulse]
Shipping set : 50 000

Default : Not available

® CO setsthe position error counter vaue at which the excess position error darm isto be detected.

® \When the position error exceeds the set value, the Driver Unit outputs the excess position error
adarm and opens the DRDY output circuit.

@ “TS’ or “2CO" command reports the current setting.

CR : Circular Resolution

Format : CR data

Data 1 X1, X2, X4, 360 000, 36 000, 3 600
Shipping set 1 X1

Default : Not available

® Use to specify the pulse train input resolution.
® For the details, refer to “10.2.3. Pulse Train Command Operation.”
® The resolution changes immediately after CR datais specified.

@ “TS’ or “?CR” command reports the current setting.

—12-11 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CV : Channel Velocity

Format : CV data
Data
Motor series
YS, JS1, JS2, RS : 0, 0.0001 ~ 3.0000 [s™]
SS : 0, 0.0001 ~ 3.7500 [s™]
AS, BS, JSO : 0, 0.0001 ~ 4.5000 [s™]
Default :0

® This command is used to specify the rotational velocity of each channel of the Programmable
Indexer.

® |f no setting is made in achannel (or O is specified), the rotationa velocity specified with an “MV”
command isvalid

® The CV command isonly valid when the CH command designates a channd to be programmed and
the Driver Unit outputs “?__” for command inpuit.

a If itisinput under normal standby state (the prompt is“:”), an darm will arise.

® “TC’ command reports the current setting.

a If “0 (zero)” is set, no response is displayed.

DB :Dead Band

Format : DBA data
DBP Data
Data DBA :0,1~2047
Data DBP :0,1~4095
Shipping set : 0 (for both DBA and DBP)
Default :0

@ Sets a dead band for the position loop and analog command inpuit.
DBP : Postion loop dead band
DBA : Andog command input dead band

@ “TS’ or “?DB” command reports current setting.
® For the details, refer to “9.2.6. Dead Band Setting : DBP.”

® For the details of DBA, refer to “10.3.2. Analog Velocity Command” or “10.4.2. Analog Torque
Command.”
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DC : Digital RS-232C Command

Format
Data
Default

: DC data
: -4 095 ~ 4 095 (data polarity in + value : CW direction)
:0

® This command isto input directly the operation command through RS-232C communication
interface in velocity or torque control mode.
However, the use of this command shall be limited to an ordinal operation or a testing operation of
the Motor due to duggish response.

® |[f “DC” command is input when an analog command (“AC” command) isvalid, “DC
INHIBITED” message will be given and the command will be invalidated.

® The data of this command is cleared to “0” in following state.

D
2)
3
4)
5

Servo off

Emergency stop
Overtrave limit

Control mode selection
Anaog command is vdid.

- When the position scale direction is reversed by the parameter DI, the sign of

data of DC command is also reversed.

DI : Direction Inversion

Format : Dl data
Data :0or1l
Shipping set :0
Default :0

® Switches the position scale coordinate counting direction.

® For the details, refer to “9.2.1. Position Scale.”

FC : Friction Compensation

Format
Data
Shipping set
Default

: FC data
:0~2047
:0
:0

® “FC’ is used to specify a compensation value to cancel rotational static friction of the Motor.

® |f Oisspecified in “data,” the function is deactivated.

® Parameter FC can be obtained with the formula shown below.

Static friction torque
Motor maximum torque

FC “data” = 2 047 x

® The setting can be read with “TS’ or “?FC” command.
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FD : Feed Back Direction Mode

Format : FD data
Data :0,1
Shipping set :0
Default :0

® Reverses the output timing between @A and @B of the position feedback signal.
FDO: Standard; @A isleading phasein CW direction.
FD1: Reverse 2B isleading phase in CW direction.

® “TS’ or “?FD” command reports the current setting.

FF : Feed Forward Gain

Format : FF data

Data : 0.0000 ~ 1.0000
Shipping set :0

Default :0

® FF sets the feed forward compensation gain.
® Setting O cancels the feed forward compensation function.

® “TS’ or “?FF’ command reports the current setting.

FO :Low-pass Filter OFF Velocity

Format : FO data
Data
Motor series

YS, JS1, JS2, RS :0,0.01~3.00[s™]
SS :0,0.01 ~3.75[s™]
AS, BS, JSO :0,0.01 ~ 450 [s™]

Shipping set :0

Default :0

® Setsthe low passfilters (parameter FP and FS), depending upon velocity.

® FO data sets the velocity threshold which turns ON and OFF the low pass filters.

Velocity

Filter ON l]\

FO data

Filter OFF \l/ \

Time

® \When this function is s, it is possible to lower the resonance noise level without affecting on the
stling time.

® When “FO” is set to 0, the function isinvalid. (The low-pass filters are dways active.)
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FP : Low-pass Filter, Primary

Format : FP data

Data : 0, 10 ~ 500 [Hz] or /AJ (Adjusting mode)
Shipping set :0

Default :0

® [P sets the frequency of the primary low-pass filter of the velocity loop.

® \When O isinput, the velocity-loop primary low-pass filter is set to “off.” At thistime, [PRI.LPF
OFF] appears on the display.

® \When data other than O (i,e, 10 ~ 500) is input, the frequency specified by the data is set.
® The set value can beread by the “TS’ command and “ ?FP.”

® |nputting FP/AJ can set to fine adjusting mode.

FR : Feedback Signal Resolution

Format : FR data
Data :0or1l
Shipping set :0
Default :0

® Sets the resolution specification of the position feedback signal @A and 2B.
FRO : 10-bit resolution specification
FR1 : 12-bit resolution specification

® For more details, refer to “4.2.3. Functional Specification.”

® Sct FRO when the resolver resolution is set to 10-bit or automatic resolution switching by the RR
parameter. If FR1 is set, @A and @B will not be output.

® Both FRO and FR1 can be selected when the resolver resolution is set to 12-bit specification by the
RR parameter.

@ “TS’ or “?FR” command reports the current setting.

FS :Low-pass Filter, Secondary

Format : FS data

Data : 0, 10 ~ 500 [Hz] or /AJ (Adjusting mode)
Shipping set :0

Default :0

® Sets the frequency of the secondary low-pass filter of the velocity loop.

® \When 0 isinput, the velocity-loop secondary low-pass filter is set to “off.” At thistime, [SEC.LPF
OFF] appears on the display.

® \When data other than O (i,e, 10 ~ 500) is input, the frequency specified by the data is set.
® The set value can beread by the “TS’ command and “ ?FS.”

® |nputting FSYAJ can set to fine adjusting mode.
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FW : FIN Width

Format : FW data

Data :00r0.3~100[0.1 second]
Shipping set 01

Default :0

® Sets the time length of 1POS output. Unit is 0.1 sec.
® |f it is set to FW1, the time length of the IPOS output will be 0.1 sec.

® [f it is sat to FWO, IPOS output is in standard state and always closed when the position error
counter value isless than the “IN” setting.

® When it is set to FW0.3 ~ FW100, IPOS output is closed for the moment as set when the position
error counter value is less than the “IN” value.

® Refer to “9.1.8. In-Position Output” for the output timing.
® “TS’ or “?FW” command reports the current setting.

® Set FWO0 when the system is performing the pulse train command operation.

FZ :Feedback Phase Z Configuration

Format . FZ data
Data :0orl
Shipping set :0
Default :0

® FZ sdects the output format of the position feedback signa CHZ (CN2 outpuit).
FZ0 : Outputs the Z signal from CHZ.
FZ1 : Outputs MSB of the digital position signa from CHZ.

® Refer to “9.1.9. Position Feedback Signal” for the output timing of the @Z signa or MSB.

® “TS’ or “?FZ” command reports the current setting.

HA : Home Return Acceleration

Format : HA data
Data
Motor series

YS, JS1, JS2, RS :0,0.01 ~80[s?]
SS :0,0.01 ~ 100 [s?]
AS, BS, JSO :0,0.01 ~ 120 [s7]

Shipping set :1.00 [s7]

Default : Not available

® Sets Home Return acceleration.

® “TS’ or “?HA” command reports the current setting.
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HD : Home Return Direction

Format : HD data
Data :0orl
Shipping set 01
Default :0

® Refer to “10.2.1. Home Return” for details
® HDO : Home Return in the CW direction

® HD1 : Home Return in the CCW direction

HO : Home Offset

Format : HO data or /ST
Data
Motor series

YS, JS1, JS2, RS :-610 304 ~ 610 304 (pulse)
SS . -487 424 ~ 487 424 (pulse)
AS, BS, JSO : -405 504 ~ 405 504 (pulse)

Shipping set :0

Default :0

® |n Home return, this command sets the pulse counts to stop the Motor after the resolver hitsits
reference point (gZ* ON) for the first time after Home position limit switch input (HLS: CN2) is
OFF. Refer to “7.2. Home Return.”

® “TS’ or “?HO” command reports the current setting.

HS : Home Return Start

Format - HS opt
: opt = default ----- Normal Home Return
copt=/LS ---------- Adjust limit position

® Starts Home Return.
® |nput HS/L S to adjust position of the home position proximaty sensor.

® For more details, refer to “10.2.1.2. Adjusting Home Position Switch and Home Offset Vaue.”

HV : Home Return Velocity

Format : HV data
Data
Motor series

YS, JS1, JS2, RS : 0.0001 ~ 3.0000 [s'l]
SS :0.0001 ~ 3.7500 [s™]
AS, BS, JSO :0.0001 ~ 4.5000 [s™]

Shipping set :0.2000

Default : Not available

® Sets Home Return velocity.

® “TS’ or “?HV” command reports the current setting.
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HZ : Home Return Near-Zero Velocity

Format : HZ data

Data :0.0100 ~ 0.2000 [s™]
Shipping set :0.0100 [s™]

Default : Not available

® Sets Home Return near-zero velocity.

® “TS’ or “?HZ” command reports the current setting.

ID :Incremental Positioning, Degree

Format . ID data

Data :-99 999 999 ~ +99 999 999 [0.01°]
Default :0

® Executes the incrementa positioning command (in unit of degrees) in the RS-232C communication
operation.

® Dataisin the unit of 0.01°.

® The data sign specifies the direction of rotation.
data> 0 : plusdirection (CW)
data< 0 : minusdirection (CCW)
Example : 1D-10000 : The Motor turns 100° in the minus direction

ILV : Integration Limit

Format . ILV data
Data 0.0 ~ 100.0 [%]
Shipping set 100

® Provides the velocity loop integrator with alimit.
® For more details, refer to “9.2.5. Integrator Limit : ILV.”

® “TS’ or “2LV” command reports the current setting.

IN :In-position

Format . IN data

Data : 0 ~99 999 999 [pulse]
Shipping set 100

Default :0

® Specify an in-position width (criteria to detect completion of positioning). If the position error
counter reaches a value below the IN set value, the IPOS signd is outpuit.

® “TS’ or “2AN” command reports the current setting.

® \When the resolver is set to 10-hit resolution, the resolution becomes one-fourth of the 12-bit setting.
Therefore, only amultiple of 4 can be set (valid) as IN data.
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IO :Input /Output Monitor

Format : 10 data opt
Data : data = default or 0----- Indicates CN2 input/output status.
data =1 ----------------- Indicates CN2 input/output status.
( B contact input indication is reversed.)
data = 2 ----------------- Indicates input/output status in programmed
operation.
data = 3 ----------mmmmm- Indicates input/output status in Jog
operation.
Option code
: opt = default ------------ Indicates current status in one shot.
opt = /RP---------------- Reading is repeated automatically.

@ |ndicates the status of control input/output signa (ON/OFF , operv/close) by 1 or O.
1: Input ON, output closed
0 : Input OFF, output opened

® To terminate | O/RP repeated automatic reading, press key.

® For more details, refer to “9.1.10.2. Monitoring I/0 State (10).”

IR :Incremental Positioning, Resolver

Format . IR data

Data :-99 999 999 ~ +99 999 999 [pulse]
Default :0

® Executestheincremental positioning command (in the unit of pulse) in the RS-232C communication
operation.

® The data sign specifies the direction of rotation (movement).
data> 0 : plus direction (CW direction)
data< 0 : minus direction (CCW direction)

IS :In-position Stability Timer

Format . IS data
Data :00r0.3~100.0[0.1 sec]
Default :0

® Specifies the output condition of the positioning completion signa (IPOS).

IO : The IPOS output closes in positioning if the value of the position
error counter iswithin the IN set range.

ISdata(datal 0) : The IPOS output closes in positioning if the value of the position
error counter is stable within the IN set range for the time specified
in1S. Thetimer valueis specified in “data’ in units of 0.1 second. It
may be 0.03 to 10 seconds if data is specified as 0.3 to 100.

® “TS’ or “2S’ command reports the current setting.
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JA :Jog Acceleration

Format : JA data
Data
Motor series

YS, JS1, JS2, RS :0.01 ~ 80.00 [s]
SS :0.01 ~ 100.00 [s]
AS, BS, JSO :0.01 ~ 120.00 [s?]

Shipping set 01

Default : Not available

® Sets the acceleration for Jog operation.

® “TS’ or “2JA” command reports the current setting.

JP  :Jump

Format : JP data
Data :0~63
Default :0

® “JP’ is used to specify the destination channel of unconditional jump in an interna program.

® |f achannel with a“JP’ command is executed, processing program jumps to channd specified by
“datd’ unconditionally.

® The“JP’ command may be input under the condition where a channel to be programmed is
selected with a“ CH” command, the Driver Unit outputs“?,” and the system waits for acommand.
If it is entered in the normal standby state, an error occurs. (normal standby state : A colon®:” is
displayed)

@ “TC” command reports current setting.

JV  :Jog Velocity

Format - JV data
Data
Motor series

YS, JS1, JS2, RS :0.0001 ~ 3.0000 [s]
SS :0.0001 ~ 3.7500 [s™]
AS, BS, JSO : 0.0001 ~ 4.5000 [s?]

Shipping set 101

Default :0

® Sets the velocity for Jog operation.

® “TS’ or “?2JV" command reports the current setting.
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LG :Lower Velocity Gain

Format : LG data
Data : 0~ 100 (%)
Shipping set :0

Default : Not available

® Sets velocity loop proportional gain (VG) lowering ratio when IOFF input is activated.
® However, LG isinvalidated when an excessive position error dlarm is issued.

® The Motor does not generate torque if LG remains LGO when |OFF turns ON.

LO : Load Inertia

Format : LO data

Data range : 0.000 ~ 50.000 [kgm?]
Shipping set :0

Default :0

® Thisisto set the actual load inertia. The data may be entered when the load inertiais known prior
to perform automatic tuning.

a The automatic tuning sets actual load inertia LO automaticaly.
® TS command or 7L O reports the current setting.
® Data of PG, VG, VI and MA will be automatically adjusted when LO data is changed.

® Dataof LO iscleared to O when one of the data of PG, VG or VI is changed.

LR :Low Torque Ripple

Format : LR data
Data range 00,1
Shipping set :0
Default :0

® Selects the characteristics of the Motor torque output.
0 : Standard
1: Low torque ripple. (the maximum Motor torque will be lowered)

® “TS’ or “2LR” command reports the current setting.
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MA : Move Acceleration

Format : MA data
Data
Motor series

YS, JS1, JS2, RS :0.01 ~ 80.00 [s] or /AJ (Adjust mode)
SS :0.01 ~ 100.00 [s] or /AJ (Adjust mode)
AS, BS, JSO :0.01 ~ 120.00 [s?] or /AJ (Adjust mode)

Shipping set :1.00 [s?]

Default : Not available

® Setstherotationa acceleration of the RS-232C communication positioning.
® “TS’ or “2MA” command reports the current setting.

® “MA/AJ command getsinto fine adjusting mode.

MI : Read Motor ID

Format Ml

® MI indicates reference number of the system ROM and the torque ROM.

MM : Multi-line Mode

Format : MM data
Data 10,1
Shipping set 01
Default :0

® Satsthe display format of commands or parameters to be read out by “TA,” “TC” and “TS’
commands.

® “MMO” reports all contents continuoudly.

® When “MM1” isinput, the display reports the setting pausing at each item. At thistime, the
semicolon “;” appears the end of command or parameter.

[Example : MAO.01;]

® Only the space key and backspace key are valid when the Motor is pausing. Pressthe space key to
step to the next parameter and press the backspace key to quit from the report. The colon ™"
appears to wait for next command.

® “TS’ or “2MM” reports the current setting.
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MN : Monitor

Format : MN data
Data :0~7
Shipping set :0
Default :0

® Sdlects and sets the condition of the analog monitor.

® The setting is not backed-up in the memory. “MN” command must be entered when monitoring is
required.

@® Setting can be read by “?MN” command.

® The condition of monitor is shown in the table below.

MN data Monitor output
MNO Velocity
MN1 Velocity command
MN2 Velocity error
MN3 Torque command
MN4 Phase C current command
MN5 Position command
MN6 Position error (+ 127 pulses/ = 10V)
MN7 Position error (+ 16 383 pulses/ + 10V)

MO : Motor Off

Format :MO

® \When the SVON input (CN2) is ON and the Motor isin the servo-on state, inputting the “MO”
command turns the Motor servo off.

® To activate the Motor servo again, input the “SV” command or the “MS’ command.

® \When the “MS’ command is input, the Motor gets in the servo-on state. This aso clears the
inputted operation command previoudy .

MS : Motor Stop

Format :MS

® When the*MS’ command is input during the execution of an operation, the Motor abandons the
programs and stops. At this time, the Motor is in the servo-on state.

® The programs specified before the Motor stop are cleared. If the “MO” command is input to turn
off the Motor servo, inputting the MS command sets the Motor to servo-on again. This aso clears
the programs being executed before the input of the “MO” command.
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MT : Factory Use Only

Shipping set : Already set properly for every system.
: Do not change the setting since the parameter is properly set at the plant.
® This parameter is set at the factory befor shipping.

@ “TS’ or “?MT” command reports the current setting.

MV : Move Velocity

Format : MV data
Data
Motor series

YS, JS1, JS2, RS :0.0001 ~ 3.0000 [s™] or /AJ (Adjust mode)
SS :0.0001 ~ 3.7500 [s™] or /AJ (Adjust mode)
AS, BS, JSO : 0.0001 ~ 4.5000 [s™] or /AJ (Adjust mode)

Shipping set : 1.0000 [s™]

Default : Not available

® Setsthe rotationa velocity of the Motor in the RS-232C communication positioning command.
® “TS’ or “2MV” command reports the current setting.

® “MV/AJ command sets to adjusting mode.

NP : Notch Filter, Primary (primary notch filter frequency)

Format : NP data

Data : 0 or 10 ~ 500 [Hz] or /AJ (Adjusting mode)
Shipping set :0

Default :0

® NP is used to specify the frequency of the primary notch filter of the velocity loop.

® |f Oisspecified, the primary notch filter of the velocity loop is deactivated. In such acase, “PRI.NF
OFF’ is displayed.

® |f avalue other than O (i.e., 10 ~ 500) is entered, the vaue is adopted as the frequency.
® “TS’ or “NP’ command reports the current setting.

® “NP/AJ command sets to adjusting mode.
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NS : Notch Filter, Secondary (secondary notch filter frequency)

Format : NS data

Data : 0, 10 ~ 500 [HZ] or /AJ (adjust mode)
Shipping set :0

Default :0

® NS data sets frequency of secondary notch filter.

® |f “0” is specified, the 2nd stage notch filter will be set to OFF. In such a case the display shows
“SEC.NF.OFF.”

@ |f the data other than “0” (i.e., 10 ~ 500) is specified, the frequency sets to data.
® Command TS or ”NS reports the current setting.

® NS/AJ starts adjusting program.

NW : Neglect Width

Format : NW data
Data :0~4
Shipping set 12
Default :0

® RUN and HOS are rigng edge-triggered inputs. To protect against chattering dueto physica
contact, the NW parameter sets atimer length to confirm the input as the current level detection.
Timer = data x 2.8 [mg]

® “TS’ or “2NW” command reports the current setting.

OE : Sequence Option Edit

Format : OE data
Data *or&
Default : Not available

® OE changes the sequence code of a program aready specified in a channel.
® \When this command is entered under the following conditions, the sequence code that is set
previoudy to the specified channd will be changed to the data of this command.
a CH command specifies a channel to be programmed.
a The Driver Unit outputs “?” indicating that it is ready for a command.
® “data’ indicates the sequence code. Adding the sequence code enables to execute the positioning
of next channel without selecting it externdly.

a* After the postioning is over, “1POS’ signd is output and execute the next channd’s
program.

a & After the postioning isover, outputs “|POS’ signal and stops. Then executes the next
channel’ s program when “RUN” command is input.
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OG : Origin Set

Format :0G

: This “OG” command is for factory use only. Do not change the setting.

OL : Overload Limit

Format : OL data

Data :0~100

Shipping set : Unique value for each System
Default :0

® Do not change the OL setting. OL is properly set for each System. If it needs to be changed,
contact NSK.

® |f Ois specified, the Driver Unit displays “THERMAL OFF’ to indicate it is deactivated.

® “TS’ or “?0L” command reports the current setting.

OS : Origin Setting Mode

Format : OS data
Data :1,3,4,5
Shipping set 14

Default : Not available

® Sets the “Home Return” mode.

OS1 : Completes“Home Return” at where“HL S’ input goes OFF after entering “HLS’
ON range.

0OS3 : Completes “Home Return” at where the Motor advances “HO” value after going
out from “HLS’ ON range.

OSA4 : Completes “Home Return” at where the Motor advances for “HO” vaue after
entering “HLS" ON range.

0S5 : Completes “Home Return” at where “HLS’ input goes ON.

® Refer to0 “10.2.1. Home Return” for O4 sequential chart.

® The Home Return setting can be checked with “TS’ or “20S’ command.

oTP
: Overtravel Limit Switch Position
OT™M
Format : OTP data, OTM data
Data :-99 999 999 ~ +99 999 999 [pulse]
Shipping set : 0 (OTP, OTM)
Default 10

® Sets the software overtravel limit valuesin the position scale.
OTP : Setsthe overtravel limit value in the plus direction in the units of pulse.
OTM : Setsthe overtrave limit value in the minus direction in the units of pulse.

® “OTP/ST” and “OTM/ST” command enables to set the position by teaching.
(For more details, refer to “9.1.5.2. Software Over-travel Limit Switch.”)

® “TS’ or “?20TP’, “20TM” command reports the current setting.
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PA : Phase Adjust

Format : PA data

Data :24~1048

Shipping set : 700 (However, for non-interchangeable Motor, data varies with
individual Motor.)

Default : Not available

® Sets the compensation value of the resolver installation position.

® Theresolver is st to the optimum installation position before shipment. Do not input PA in norma
use.

® “TS’ or “?PA” command reports the current setting.

PC : Pulse Command

Format : PC data
Data :0~4
Shipping set :0
Default :0

® Sets the format of the pulse train input.
PCO: CW & CCW format
PC1 : Pulse & direction format
PC2 : @A/@B input, single format
PC3 : @A/@B input, duplex format
PC4 : @A/@B input, quadrature format

@ “TS’ or “?PC" command reports the current setting.

PG : Position Gain

Format : PG data

Data :0.010 ~ 1.000 or /AJ (adjusting mode)
Shipping set :0.100

Default : Not available

® Sets proportiona gain of the position loop.

® “TS’ or “?PG” command reports the current setting.

® “PG/AJ command sets to the fine adjusting mode.

® PG/AJ starts adjust mode.

® |t is automatically adjusted when LO data or SG data is changed.

® | O data and SG data are cleared to O when PG data is changed.
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PH : Programmed Home Return

Format : PH data
Data : 0 ---- Automatic Home Return invalid
1 ---- Execute Home Return only once when the power is turned on
and the Home position is not certain.
2 ---- Execute Home Return every time before execution of the
programmed operation.
Shipping set :0
Default :0

® Thisisto execute Home Return operation automatically before the programmed operation is
performed.

® The setting makes “HS’ command unnecessary and can save one channel program area.

® “TC/AL” or “?PH” command reports the current setting.

PS : Position Scale

Format : PS data
Data :0,1,2~99
Shipping set 01
Default :0
® Specifies the internal position scale system of the Megatorque Motor system.
PSO : Linear position scale
PS1 : Single-rotation pogition scae

PS2 to 99 : Multi-rotation pogition scale
@ “For more details, refer to “9.2.1. Position Scae.”

® “TS’ or “?PS’ command reports the current setting.

RA : Read Analog Command

Format ' RA
RA/RP

® Reads the analog command vaue when an analog command is valid.

® “RA” input reports reading only once. “RA/RP’ reports the reading continuoudly. To quit from the
continuous reading, press key.

® “RA INHIBITED” message will be returned when an analog command isinvalid.
® Thereport isadecimal number in -2 048 ~ 2 047.

® The report includes the result of dead band setting when “DBA” (dead band) is set to an analog
command.
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RC : Rated Current (Software Thermal)

Format : RC data

Data :0~100

Shipping set : Unique value for each Motor
Default :0

® Do not change the RC setting. RC is properly set for each Motor. If it needsto be changed, contact
NSK.

® “TS’ or “?RC” command reports the current setting.

RI  : Factory Use Only

Shipping set : Set properly to each Motor.

: Do not change setting. It is properly set for each Motor at the factory.

® “TS’ or “?RI” reports the current setting.

RR : Resolver Resolution

Format : RR data
Data :0,1,-1
Shipping set -1
Default :0

® Sets the resolution of the resolver.
RRO : 10-bit setting
RR1 : 12-bit setting
RR-1 : Automatic resolution switching

® For details of resolution, refer to “4.2.3. Functional Specification.”

® “TS’ or “?RR” command reports the current setting.

SE : Serial Error

Format : SE data
Data range 00,1
Shipping set :0
Default :0

® Set DRDY output format when RS-232C serial communication is abnormal.
SEO: DRDY output close (Motor state: normal)
SE1: DRDY output open (Motor state: servo lock)
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SG : Servo Gain Adjust, Minor

Format : SG data

Data : 0 ~ 30 [HZ] or /AJ (Adjust mode)
Shipping set :0

Default : Not available

® Sets position loop gain in the automatic tuning minor adjustment.

® \When “ SG” vaueis changed, the parameter “PG” (position loop proportiona gain), “VG” ( velocity
loop proportiond gain) and “VI” (velocity loop integration frequency) parameter settings will be
automatically renewed.

® “SG/AJ command starts the fine adjusting program.

® “TS’ or “?SG” reports the current setting.

® |f PG, VG or VI is changed, SG setting is cleared to 0.

S|  : Set Initial Parameters

Format : Sl/data

Data range :None, AL, SY, YS
Default : None

® Resets parameters to the shipping set value.

® The“Sl” command can beinput only immediately after inputting the password and when the Motor
iS servo-off.
® The followings shows the parameters which are initialized by execution of command Sl.

Sl : Initializes servo related parameters (PG, VG, VI, DBP, ILV, FF, FP, FS, NP, NS, LG,
TL, SG, FO, FC)

SI/AL : Initidizes dl parameters.

SI/SY : This parameter initidizes al parameters excluding PA for ESA25 type Driver Unit.

SI/YS: Initidizes al parameters. PA will be set to 700.

* Executing “SI/AL” entails resolver phase adjustment. Be careful that the Motor is not locked
by an externd force. Do not perform initiaizing only to the Driver Unit.

- It requires approximately 30 seconds to initialize the system. Do not turn off
the power while initializing. Otherwise, the memory error will arise.

* |f the memory isfaulty, SI/AL will be executed when Sl and SI/SY are input.
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SL : Set Servo Loop

Format : SL data
Data :1,2,3
Shipping set 03

Default : Not available

@ Sets the control mode.
SL1: Torque control mode
SL2 : Veocity control mode
SL3: Position control mode

® Position control mode is vaid immediately after inputting this command.

® “TS’ or “?SL” command reports the current setting.

SM : Factory use only

Shipping set 01

. “SM” is properly set at the factory. Do not change the setting.

SP : Start Program

Format : SP data
Data range : 0 ~ 63 or /AJ (Adjust mode)
Default :0

® Executes the program of a channel specified by “data.”

® “SP/AJ command executes the demonstration program (back and forth operation).

SV :Servo-on

Format 1SV

® \When the Motor servo isturned off by “MO” command, executing the“ SV” command will turnthe
Motor servo on.

® To turn the Motor servo on by the “SV” command, the SYON input of CN2 must be ON.
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TA : Tell Alarm Status

Format :TA
Data : None /HI/ CL
Default - None

®TA : Reports darms currently arisen.

® TA/HI : Displays history of alarms. Refer to “14.2.5. History of Alarms.”

® TA/CL : Clears history of darms. Password is required to execute the command.
® There will be no indication when no darmis reported.

@ [ndication below is displayed when the darm is reported.

® \When an darm is reported, it is identified as shown below.

Alarm ! seLgénDe nts Terminal Display
Memory error EO EO>Memory Error
EEPROM error E2 E2>EEPROM Error
System error E7 E7>System Error
Interface error E8 E8>I/F Error
Analog command error E9 E9>ADC Error
Excess Position error F1 F1>Excess Position Error
Software Over Travel Limit F2 F2>Software Over Travel
Hardware Over Travel Limit F3 F3>Hardware Over Travel
Emergency Stop F4 F4>Emergency Stop
Program error F5 F5>Program Error
Automatic Turing error F8 F8>AT Error
RS232C error C2 C2>RS-232C Error
CPU error C3 C3>CPU Error
Resolver Circuit error AQ AO0>Resolver Circuit Error
Software Thermal Sensor A3 A3>Overload
Velocity error over A4 A4>RUN away
Heat Sink Overheat or
Regeneration Resistor Overheat PO PO>Over Heat
Abnormal Main AC Line Voltage P1 P1>Main AC Line Trouble
Over Current P2 P2>0ver Current
Control AC Line Under Voltage P3 P3>Control AC Line Under Voltage

® \When multiple alarms are reported, a pause between the dlarms will start anew line.
® Switching display format by MM is effective.

® Example of display: Hardware travel limit and emergency stop are displayed by MM1 format.

" TA
F3>Har dware Over Tr avel;
FA>Enmer gency St op;
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TC : Tell Channel Program

Format : TC data
Data :0~63o0r/AL
Default 10

® Reports the program contents of a channel specified by “data.”
® No datais displayed if program is not set to the channel.

® “TC/AL” command isto scroll al channels by pressing the space key.

TE : Tell Position Error Counter

Format : TE/RP
® Reads out the value of position error counter. The reading shall be between —2 147 483 648 and +2
147 483 647. When it exceeds (or falls below) the upper (or lower) limit, the reading will change to
backward counting in minus (or plus) side.
® \When only “TE” is entered, the display shows the current reading once.
® |f an /RP option is added to a“TE” command, reading is repeated automatically.

® |n automatic reading, a value consisting of up to six figuresis read out. If a value consists of more
than six figures, “*******” g digplayed.

® To terminate automatic reading, press the key.

TL :Torque Limit Rate

Format : TL data
Data : 0~ 100 [%]
Shipping set 100
Default :0

® Setsthe torque limit.

® The Motor torque will be reduced to a percentage (%) of the value immediately after “TL” isinput
and the Motor torque is controlled not to exceed the limit thereafter.

® “TS’ or “?TL” reads the current setting.
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TP : Tell Position

Format : TP data/RP
Data 02,5
Shipping set : None
Default : Not available

® “TP’ command reads the current position of the Motor in the position scale set by PS parameter.
® |f /RP is executed with an /RP option, reading is repeated automatically.

® |f only “TP data’ is executed, the display shows the current postion once.
® To terminate automatic reading, press the key.

® TP2/RP: in the units of pulse
YS, JS1, JS2, RS : 614 400 pulses/revolution
SS : 491 250 pulsesrevolution
AS, BS, JS0 : 409 600 pulses/revolution

® TP5/RP : in the units of 0.01°
36 000/revolution

TR : Tell RDC Position Data

Format : TR/IRP
® TR reads data of RDC position data.
® Data is between 0 and 4 095.
® |f TR command is executed with /RP option, reading is repeated automaticaly.

® “TR’ command reads out the status at the moment.

® To terminate automatic reading, press the key.
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TS : Tell Settings

Format : TS data
Data :0~13
Default 10

® Thisisto read out parameter settings. The parameter to be read out varries with the data.

1) Standard ESA 25
TSO : Reads out al parameters listed below.
TS1 : PG, VG, VI, VM, LG, TL
TS2 : FO, FP, FS, NP, NS, DBP, DBA, ILV, FF, FC
TS3 :CO,IN, IS, FW, VO, VW
TS : CR,PC, RR
TS5 :FD,FZ, FR
TS6 : PS, DI, OTP, OTM
TS7 : MV, MA, IV, JA, HV, HA, HZ
TS8 : OS, HD, HO
TS9 :PA,OL,RC, LR
TS10: AB, SM, NW
TS11: MM, BM, CM, AN, WM, SE
TS12: LO, SG, MT, RI, ZP, ZV
TS13: 9L, AC, AGV, AGT

® Report format may be selected by MM.

VG : Velocity Gain

Format : VG data

Data 0.1 ~ 255.0 or /AJ (Adjusting mode)
Shipping set :1.0

Default : Not available

® Sets velocity loop proportional gain.

® “VG/AJ command starts the fine adjusting program.

® “TS’ or "G reports the current setting.

® \When LO and SG data are changed, the gain will be automatically adjusted.

® When VG datais changed, LG and SG data will be cleared to O.
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VI :Velocity Integrator Frequency

Format : VIl data

Data :0.10 ~ 63.00 [HZ] or /AJ (Adjusting mode)
Shipping set :1.00

Default : Not available

® Sets the integration frequency of velocity loop.

® “VI/AJ dartsthe fine adjusting mode.

® “TS’ or “1” reports the current setting.

® VI will be automatically adjusted when LO and SG data are chnaged.

® \When VI datais changed, LO and SG datais cleared to O.

VM : Velocity Integrator Mode

Format : VM data
Data :0,1
Shipping set 01
Default :0

® Changes the velocity loop integrator control as shown below.
VMO : Veocity loop P contral.
VM1 : Vdocity loop PI control.

VO : Velocity Error Over Limit

Format : VO data
Data :1~4095
Shipping set 11365

Default : Not omissible

® Thisisto set the error limit to detect velocity error over darm.
® \/elocity error over alarm will be given when the deviation of velocity exceeds the setting.

@ Correspondence between velocity error and data depends on Motor type.

Motor type Nu(?;bm?rr]:;;i()ath Set data
YS, JS1, JS2, RS 150 data= Velocity error limit [s™] x (4 095/3)
SS 120 data= Veocity error limit [s™] x (4 095/3.75)
AS, BS, JSO 100 data= Velocity error limit [s™] x (4 095/4.5)
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VW : Velocity Error Over Limit Width

Format : VW data
Data :0~1000
Shipping set : 100
Default :0

® Thisisto st the time length to detect velocity error over limit.

® \When velocity error limit is over for VW (time length), velocity over limit darmis given.

WD : Write Data to EEPROM

Format : WD
® \Writes all current settings of programs and parameters to EEPROM.
® Use this command when “WM1” (data back-up invalid) is set.
. « Approximately 30 seconds are required to execute this command.
* Do not turn the power off while executing the command.

» Otherwise, memory error alarm may be given.

WM : Write Mode to EEPROM

Format : WM data
Data :0orl
Shipping set :0
Default :0

@® 500 000 times of resetting/del eting parametersto EEPROM are possible as data back-up. However,
frequent resetting/deleting of parameters may exceed the expected life of EEPROM. “WM” isto
select data back-up mode to reduce frequency of parameter resetting/deleting.

WMO : Data back-up vaid
WML : Data back-up invdid

: » When the setting is changed from “WM1” to “WMQO?”, it takes approximately
30 seconds for storing all data.

* Do not turn the power off while executing the command.
* If the power is turned off, memory error alarm may be given.

- When “SI” is executed, all initialized parameters are stored to EEPROM even
“‘WM” command is set to invalid.

® “TS’ or “AWM” reports the current setting.
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ZP : Factory Use Only

Shipping set :1.00
. » The parameter is for the automatic tuning function and is set at the factory.
* Do not change the setting.

« “TS” or “?ZP” command reports the current setting.

ZV : Factory Use Only

Shipping set :1.4
. » The parameter is for automatic tuning function and to be set at the factory
* Do not change the setting.

* “TS” or “?ZP” command reports the current setting.
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13. Maintenance

13.1. Precautions

® Back up Motor and Driver Unit
a We recommend to have a back up Motor and Driver Unit for unexpected shut down of
the system.
® Parameter and program back up

a For an unexpected shut down of the Driver Unit, al parameters and programs should be
recorded.

a For your convenience, thelist of parameter and program is provided in the last page of this
manud.
® How to replace the Driver Unit.

a Standard ESA25 Driver Units are interchangeable with each other. It may be replaced
simply by inputting same parameter settings of old Driver Unit.
Following shows reference number of standard ESA25 Driver Unit.
o M-ESA-*****T25

o M-ESA-*****\/25
(***** represents Motor number. The Driver Unit to be replaced must have same
number.)

® |f your Driver Unit is not standard, refer to the specification documents for interchangesability.
® \When replacing the Driver Unit, refer to “ Appendix 4: How to Replace ESA25 Driver Unit.”

® ESA25 Driver Unit has EEP-ROM and does not need a battery for memory back up.
(Life of EEP-ROM : approximately 500 000 times of writing on and off.)
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13.2. Maintenance Check
13.2.1. Motor

® Since aMegatorque Motor does not have any parts which will wear out, adaily maintenance check
should be enough.

® The table below shows the maintenance check and intervals. The checking interval shown in the
table is reference only. It should be decided accordingly to the actua use conditions.

: Do not disassemble the Motor and resolver. If disassembling Motor is
necessary, contact your local NSK representative.

Table 13-1 : Motor maintenance check

ltem Checking interval How to check Remarks
Vibration/Noise | Daily - Touching and hearing - Watch daily changes
. . - Wipe off dust/slag
Appearance According to environment . Blow off Sag -
- Resistance test
Insulation Oncelyear (Motor coil and ground earth) |- Resistance® 10MW
(Disconnect Driver Unit)
Full check According to Motor condition |- Overhaul (NSK) -

13.2.2. Driver Unit and Cable Set

® AsaDriver Unit does not have any contact point and highly reliable semiconductors are used, the
daily check is not necessary. Checkings as shown in Table 13-2 are necessary at least once ayear.

Table 13-2

Item Interval Check point Remarks

Retighten screws | Oncelyear | Terminal block screw. -
- Connector fixing screw.

Cleanin Oncelvear | Remove dust or contaminants j
9 y inside of Driver Unit.

- When the cable isforced to bend or
twist, checking frequency should be
increased.

- Check for damages and cracks

Cable check Oncelyear of cables.
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13.3. Periodical Replacement of Parts

13.3.1. Motor
® Thereis no parts which is required to be replaced periodically.
® Refer to “13.2. Maintenance Check”.

13.3.2. Driver Unit

® Electrolytic condenser

a The gradua chemical change of eectrolytic condensers will deteriorate system function
and it may result in the system failure.

Table 13-3

Parts Function Life How to replace
- Replace*PCB.
- Replace whole unit.

Electrolytic condenser | Equalize power voltage 10 years

*PCB: Printed circuit boad

® Life of dectrolytic condenser relies on the operating conditions. The 10 years of life is rough
estimation under continuous operation in normal room environment.

13.4. Storing
® Store the Motor and Driver Unit in clean and dry indoor condition.

® A Driver Unit hasalot of ventilation holes and should be covered properly to protect from dust.

Table 13-4
Storing condition Remarks
Temperature |-20°C ~ +70°C —
Humidity 20% ~ 80% No condensation
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13.5. Warranty Period and Covering Range

13.5.1. Warranty Period

® The warranty period is one year from the date of delivery of the product or 2400 working hours
whichever comes first.
13.5.2. Range of Warranty
1) Theitemsto be warranted shall be the supplied products by NSK Ltd.
2)  Thesupplier will repair the supplied products free of charge within the warranty period.

3) Thesupplied products will be repaired with cost and fees paid by the customer after the
warranty period.

13.5.3. Immunities

® The product is not warranted in one of the following cases even within the warranty period:

1)  Failure of the unit due to ingtalation and operation not in accordance with the instruction
manual specified by the supplier.

2)  Failureof the unit dueto improper handling and use, modification and careless handling by
the user.

3)  Failure of the unit due to the causes other than those attributable to the supplier.

4)  Failure of the unit due to modification or repair which is conducted by a person(s) or
party(ies) other than the supplier.

5)  Other types of failures due to natural disasters and accidents (causes not attributable to
the respongbility of the supplier).

6) Designated consumables (fuses for ESA25 Driver Unit).
® Damages induced by afailure of the supplied unit are not covererd.
13.5.4. Service Fee
® NSK Ltd. reservesthe right to charge to a user for the service such as dispatch of engineer(s).

@ Startup, maintenance and adjusting of the unit under the supervision of our engineer(s) is apaid
service even if it isto be provided during the warranty period.

® Service fees shal be billed to the customer according to the rules on paid services.
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14. Alarm

14.1. Identifying Alarm
® The DRDY output opens when error occurs in ESA25 Driver Unit.

® 7-segemnt LED is provided on the front panel of the Driver Unit to identify the dlarm. “TA”
command can be used to identify darms.

14.1.1. LED Alarm Indicator

Figure 14-1

Green LED: Turns on when the power is turned on.
/ Normal : Green
O Abnormal :Orange
—1 <<— 7-segment LED display: Indicate the type of alarm.
/7 * The alarm is normally indicated by a 2-digit c_ode. Two
= characters are displayed alternately at certain intervals.

* When two or more alarms are detected, their codes are
also indicated alternately at certain intervals.

N
~

Figure 14-2: Abnormal (example)

L / _ [/ I/ —
/ /

/

(Example) Excess position error F1 + Heat Sink Over-Temperature PO

Figure 14-3: The LED is indicating normal state.

[/
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14.1.2. Using TA Command
® “TA” command is to display the alarm code on the Handy Termina screen.

® In this casg, the code is not displayed at different time as the LED display.
a Example

a Excess position error and heat sink overheat darms will be displayed as shown in
Figure 14-4.

Figure 14-4: Alarm display

:TA
F1>Excess Position Error
PO>Over Heat

F1: Excess position error
PO: Heat Sink Over heat or Regeneration Resistor Over Heat

[Example 1] Identify alarms as the warning lamp of ALARM is on.
1)  Confirm that the display of Handy Terminal showsthe colon“ :.”
(If the colon * : * is not shown in the display, pressthe ENTER key once))

>

2 Input TA command.

- TA
(1A -

3) Press key to exeute and the display identifies the darm.

" TA
' F1>Excess Position Error

ENT

® Thusthe darm isidentified as “ Excess position error”.
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14.1.3. Alarm Code List
® Reports alarm status.
® No display is shown when any darm is not issued.
® \When an alarm is detected, the display identifies an alarm as shown in the table below.

Table 14-1: Alarm code list

Alarm ! Sefén[f nts Terminal Display
Memory error EO EO0>Memory Error
EEPROM error E2 E2>EEPROM Error
System error E7 E7>System Error
Interface error E8 E8>I/F Error
Analog command error E9 E9>ADC Error
Excess Position error F1 F1>Excess Position Error
Software Over Travel Limit F2 F2>Software Over Travel
Hardware Over Travel Limit F3 F3>Hardware Over Travel
Emergency Stop F4 F4>Emergency Stop
Program error F5 F5>Program Error
Automatic Turing error F8 F8>AT Error
RS232C error C2 C2>RS-232C Error
CPU error C3 C3>CPU Error
Resolver Circuit error A0 AO0>Resolver Circuit Error
Software Thermal Sensor A3 A3>Overload
Velocity error over A4 A4>RUN away
Heat Sink Overheat or
Regeneration Resistor Overheat PO PO>Over Heat
Abnormal Main AC Line Voltage P1 P1>Main AC Line Trouble
Over Current P2 P2>0ver Current
Control AC Line Under Voltage P3 P3>Control AC Line Under Voltage

® \When two or more aarms are detected, each darm is displayed on a separate line.
® Display mode set by “MM” parameter isvalid.

® Display example (Emergency stop and hardware over travel limit alarm are detected in MM 1
setting.)

- TA
F3>Har dwar e Over Travel ;
F4>Enmer gency St op;
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14.2. Description of Alarm
: The DRDY output is normally closed. It opens on abnormal condition.

14.2.1. Normal State

® \When the Motor does not operate even in norma state, following causes are suspected.

Table 14-2
Status Motor condition DRDY Cause Remedy
Power-off Servo-OFF open Power is not supplied. Turn on power.
CPU Initializing Servo-OFF open Initializing the CPU. Wait for the CPU to beinitialized.
SVON Input OFF Servo-OFF close | SVON inputisnot active. Activate the SVON input.

14.2.2. Alarms Related to Power Amplifier

14.2.2.1. Heat Sink Overheat or Regeneration Resistor Overheat

[Output] DRDY: Open
[TA] PO > Over Heat
[LED] PO
[Motor Condition] Servo-OFF
Table 14-3: Cause and Remedy: Overheat of heat sink and regeneration resistor.
Cause Remedy
(1) Duty cycles of the Motor is too high. - Reduce the load and/or operation duty. Readjust
(2) Excessive load is applied. accel eration/decel eration.
(Stop operation, air-cool the Driver Unit.)
(3) Ambient temperature is above 50°C. - Check surrounding condition of the Driver Unit.
(4) Heat sink temperature exceeds 90°C due to |- Stop the operation and air-cool the Motor and Driver
continued heavy torque demand. Unit. Then check followings.

a Whether the duty cycleistoo high.
a Whether excessive load is applied.
a If the ambient temperature of the Driver Unitis
too high.
- If no troubles are found in the above check and this
alarm occurs freguently, contact NSK.
(5) Defective PCB. - Replace Driver Unit.
(As soon as the control power is turned on, a Standard ESA Driver -------------------- [Appendix 4]
the alarm is activated.)

Note: 1) Stop operation immediately.

2) Eventhedarmisdeactivated, it will be activated again when the thermal sensor is il
on.

» Take enough time to air-cool the Motor and the Driver Unit.
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14.2.2.2. Abnormal Main AC Line Voltage

[Output] DRDY: Open

[TA] P1 > Main AC Line Trouble
[LED] P1

[Motor Condition] Servo-OFF

Table 14-4: Cause and Remedy: Abnormal main AC line voltage (Over/Under)

Cause

Remedy

(1) Abnormal power supply voltage.
(2) a Main circuit voltage is excessive due to high
acceleration/deceleration under heavy load.
a Defective power source gives over AC250V
to the main power supply for power amplifier
main circuit.
(3) Defective power source gives under AC70V to
power amplifier main circuit.

- Check main power supply.

(Excessive voltage, low voltage and power source
capacity.)

- Check fuse, power source and the cable, then turn

power on again.

(4) Blown fuse.
(Motor over temperature, abnormal power
supply wiring, Driver Unit abnormal.)

- Check blown fuse.
- Check the fuse, power supply and cables, then turn

on power again.

(5) Excessive regeneration voltage.

- Readjust operation duty, the load and

accel eration/decel eration.

(6) Defective PCB.
(When the alarm is on after the Motor stops
even power source and fuse are normal.)

- Replace Driver Unit.

a Standard ESA Driver ----------- [Appendix 4]

Note: 1) When the regeneration dump resistor cannot process regenerative current, the voltage
of direct current to main circuit will be too high and the alarm will be on.

2) Decrease acceleration/decel eration.

14.2.2.3. Over Current

[Output] DRDY: Open

[TA] P2 > Over Current
[LED] P2

[Motor Condition] Servo-OFF

Table 14-5: Cause and Remedy: Over current

Cause Remedy
(1) Poor insulation of the Motor. - Replace Motor.
(Refer to “Appendix 2. How to Check Motor
Condition.”)
(2) Defective Motor Cable. - Replace Cable.
(Refer to “Appendix 2. How to Check Motor
Condition.”)
(3) Defective FET of Power Amplifier. - Replace Driver Unit.
(When the alarm is on even the Motor and a Standard ESA Driver -------------------- [Appendix 4]

Motor cable are normal.)

Note: Theaarm may be accompanied with abnorma main AC line voltage (blown fuse) darm due

to excessive current flow.
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14.2.2.4. Control AC Line Under-Voltage

[Output] DRDY: Open

[TA] P3 > Control AC Line Under Voltage
[LED] P3

[Motor Condition] Servo-OFF

Table 14-6: Cause and Remedy: Control AC line under-voltage

Cause Remedy

(1) Low voltage of control power input. - Check control power voltage.
(Low voltage due to over current or output shorting.)

(2) Control circuit voltage for the power amplifier |- Turn off power, check the power supply and power

falls below 70V due to faulty power supply. cable, then turn on power again.
(3) Faulty PCB. - Replace Driver Unit.
(When the alarm is on after control power is a Standard ESA Driver --------------——---- [Appendix 4]
turned on.)
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14.2.3. Alarms Related to Motor

14.2.3.1. Resolver Circuit Error

[Output] DRDY: Open
[TA] A0 > Resolver Circuit Error
[LED] A0
[Motor Condition] Servo-OFF
Table 14-7: Cause and Remedy: Resolver circuit error
Cause Remedy
(1) Resolver cable disconnected. - Turn off power, check the resolver cable and
(Refer to “Appendix 2. How to Check Motor connector.
Condition.”)
(2) Breakage of resolver cable. - Replace resolver cable.
(Refer to “Appendix 2. How to Check Motor
Condition.”)
(3) Faulty resolver. - Replace Motor.
(Refer to “Appendix 2. How to Check Motor
Condition.”)
(4) Faulty PCB. - Replace Driver Unit.
(When the alarm is on even the resolver and a Standard ESA Driver ---------=---------- [Appendix 4]
the cable are normal and the connector is
properly secured.)

Note: 1) Check the resolver cable for disconnection and short of wires.
2) Check the connector for contact failure.

3) When theresolver Cableisforced to bend repeatedly, the bending radius and frequency
will affect on the life of the cable. It is necessary to check ainsulation and continuity of
the cable periodically.

4) When an excessive current applied to the resolver, whichisinduced by internal contact
or collision of Motor (rotor and stator), the fuse protecting the exciting circuit of resolver
may blow out. Replace of Motor and Driver Unit is required in such a case.

14.2.3.2. Software Thermal Sensor

[Output] DRDY: Open
[TA] A3 > Overload
[LED] A3
[Motor Condition] Servo-OFF
Table 14-8: Cause and Remedy: Overload
Cause Remedy
(1) Excessive Motor duty cycle. - Reduce duty cycle and the load. Re-adjust

accel eration/decel eration.
- The Motor isoverheated and air-cooling is
necessary after the Motor stops. Then turn on

power.
(After stopping operation, keep control power on.)
(2) Mechanical restraint to the Motor such as - Remove mechanical restraint.
brake or an obstacle.
(3) Improper gain setting. - Readjust gain.

(Refer to “8. Tuning and Trial Running.”)

(4) Unmatched combination of Motor and Driver |- Check the combination.
Unit. (Reference number of Motor and Driver Unit.)

Note : Do not change a parameter “OL” setting. It is properly set before shipment.
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14.2.3.3. Velocity Error Over

[Output] DRDY: Open
[TA] A4> Run away
[LED] Al

[Motor Condition] Servo OFF

Table 14-9: Cause and remedy: Run away

Cause

Remedy

(1) Velocity of Motor has reached to the limit due
to external disturbance.

Clear thedarm.

(2) Velocity of Motor has reached to the limit due|-
- Reduce rotational speed.

to overshooting.

Reduce setting of acceleration rate.

(3) Motor tends to vibrate due to poor servo
tuning.

Tune Motor properly.

(4) Motor runs away. (out-of-control)

- Confirm the PA datafor abnormality.
- Replace Driver Unit.

A Standard ESA Driver —-———-m---mmeemmmmm

[Appendix 4]
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14.2.4. Alarms Related to Control

14.2.4.1. Memory Error

[Output] DRDY: Open
[TA] EO > Memory Error
[LED] EO

[Motion Condition] Servo-OFF

Table 14-10: Cause and Remedy: Memory error

Cause

Remedy

(1) Parameters stored in the memory have been
rewritten by noise or other cause.

- Initialize the memory then reenter the parameters.

(Refer to “ 12. Command and Parameter.”)

(2) Faulty PCB.
(When the memory is not functioning after
initialized.)

- Replace Driver Unit.

a Standard ESA Driver -------------------- [Appendix 4]

a Command “SI” (RS-232C communication) initializes the memory. After initializing, some
parameters are reset to shipping set. Resetting parameters to actual use condition are

necessary.

14.2.4.2. EEPROM Error

[Output] DRDY: Open

[TA] E2 > EEPROM Error
[LED] E2

[Motor Condition] Servo-OFF

Table 14-11: Cause and Remedy: EEPROM error

Cause Remedy
(1) Faulty EEPROM of control circuit. - Turn the power on again.
- Replace Driver Unit.
a Standard ESA Driver --------------—---- [Appendix 4]
14.2.4.3. System Error
[Output] DRDY: Open
[TA] E7>System Error
[LED] E7
[Motor Condition] Servo-OFF
Table 14-12: Cause and Remedy: System Error
Cause Remedy
(1) Faulty ROM on PCB. - Replace Driver Unit.
(2) Faulty EEPROM on PVB. a Standard ESA Driver -------------------- [Appendix 4]
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14.2.4.4. CPU Error

[Output] DRDY: Open
[TA] Disabled
[LED] Unstable
[Motor Condition] Servo-OFF

Table 14-13: Cause and Remedy: CPU error

Cause Remedy
(1) CPU is out of control due to noise. - Turn power on again.
- The aarm is deactivated when the power isturned on
again. If the alarm occurs frequently, contact NSK.

(2) Faulty PCB. - Replace Driver Unit.
(When the alarm is not deactivated after the a Standard ESA Driver -------------------- [Appendix 4]
power is turned on.)

Note: 1) RS-232C communication and other controls are disabled because CPU is not
functioning.

2) Contact NSK if the alarm occurred.

14.2.4.5. Interface Error

[Output] DRDY: Open
[TA] E8 > I/F Error
[LED] E8

[Motor Condition] Servo-OFF

Table 14-14: Cause and Remedy: Interface error
Cause Remedy
(1) Defective I/O Board in Driver Unit - Replace Driver Unit.
a Standard ESA Driver -------------------- [Appendix 4]

14.2.4.6. Analog Command Error

[Output] DRDY: Open
[TA] E9 > ADC Error
[Motor Condition] Servo-OFF

Table 14-15: Cause and Remedy: Analog command error

Cause Remedy

(1) Defective circuit of analog command input - Replace Driver Unit.
a Standard ESA Driver ---------------—---- [Appendix 4]
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14.2.4.7. Excess Position Error

[Output] DRDY: Open

[TA] F1 > Excess Position Error
[LED] F1

[Motor Condition] Servo Lock

Table 14-16: Cause and Remedy: Excess position error

Cause Remedy

(1) Position error counter value is over “CO” - Remove mechanical restraint.

setting due to mechanical restraint such as

brake.
(2) Improper gain setting. - Readjust gain.

(Refer to “8. Tuning and Trial Running.”)

(3) Excessive acceleration/deceleration. - Decrease accel eration/decel eration.
(4) “CO” setting is too low. - Increase“ CO” setting.

- Activate the “CLR” input to cancel alarm, then
position error counter is cleared to 0 (Zero).

- Adjust servo parameters (VG, VI, PG).

- Adjust acceleration/decel eration (MA).

- Check the applied load.

(5) Unmatched combination of Motor and Driver |- Check reference number of Motor and Driver Unit.

Unit.
(6) Improper “PA” setting. - Set “PA” to 700.
(7) Faulty PCB. - Replace Driver Unit.
(When the alarm is on even “RUN” command a Standard ESA Driver ---------=--=------ [Appendix 4]

is not executed.)

14.2.4.8. Software Over Travel Limit

[Output] DRDY: Open

[TA] F2 > Software Over Travel

[LED] F2

[Motor Condition] Servo Lock in one direction.
(The Motor will only rotate in a direction opposite to that of the rotation
limit.)

Table 14-17: Cause and Remedy: Software over travel
Cause Remedy
(1) The Motor enters the off-limit area set by OTP |- Put back Motor position in software over travel limit.
and OTM - Get out of off-limit area.

Note : If the Motor cannot make afull turn due to obstacle or off-limits area, “OTM and OTP’
must be set to the point where the Motor can stop before entering off-limit area.
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14.2.4.9. Hardware Over Travel Limit

[Output] DRDY: Open

[TA] F3 > Hardware Over Travel
[LED] F3

[Motor Condition] Servo Lock in one direction.

(The Motor will only rotate in the direction opposite to that of the
rotation limit.)

Table 14-18: Cause and Remedy: Software over travel

Cause Remedy
(1) Motor activated travel limit switch. - Put back Motor position out of the range of hardware
over travel limit.
(2) Mistaken setting of input port polarity. - Confirm the parameter “AB.”
(3) Faulty travel limit switch or wiring. - Check the limit switch and wiring.
14.2.4.10. Emergency Stop
[Output] DRDY: Closed
[TA] F4 > Emergency Stop
[LED] F4
[Motor Condition] Servo Lock

Table 14-19: Cause and Remedy: Emergency stop

Cause Remedy
(1) Mistaken setting of input port polarity. - Confirm the parameter “AB.”
(2) EMST is input. (A contact) - Clear EM ST input after the Motor stops.
(3) EMST is OFF. (B contact) - Input EM ST ON after the Motor stops.
(4) Faulty wiring. - Check wiring.
14.2.4.11. Program Error

[Output] DRDY: Closed

[TA] F5 > Program Error

[LED] F5

[Motor Condition] Servo Lock

Table 14-20: Cause and Remedy: Program error

Cause Remedy

(1) A non-programmed channel is started. - Check the program.
- Check wiring of PRGO~PRGS5 inpuit.
- Confirm sequence.
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14.2.4.12. Automatic Tuning Error

[Output] DRDY: Closed

[TA] F8 > AT Error
[LED] F8

[Motor Condition] Normal Servo State

Table 14-21: Cause and Remedy: Automatic tuning error

Cause Remedy Terminal display
(1) System is in Servo-OFF when executing - Check input signal and execute AT Error 1
automatic tuning. automatic tuning again.
(2) EMST or Over Travel Limit is input when
executing automatic tuning.
(3) Automatic tuning cannot be executed due to|- Check the load condition. AT Error 2
unbalanced load. - Set parameters manually.
(4) Automatic tuning cannot be executed due to|- Check the load or the mounting AT Error 3
excessive load. base. Increase rigidity.
(5) Resonant vibration occurs due to low rigidity |- Set parameters manually. AT Error 4

of the load or the mounting base.

14.2.4.13. RS-232C Error

€ When parameter is SE “0,”

[Output] DRDY: Close

[TA] C2>RS232C Error
[LED] c2

[Motor condition] Normal

¢ When parameter is SE“1,”

[output] DRDY: Open

[TA] C2>RS232C Error
[LED] C2

[Motor condition] Servo lock

Table 14-22: Cause and remedy: RS-232C error

Cause

Remedy

(1) Connect or disconnect the communication
cable with power on.

when the power is off.

- Connect or disconnect the communication cable

(2) Attempted to transmit large volume of data
without the flow control by CTS or RTS
command.

- Wire CTS and RTS signal and apply the flow control.

(3) Wrong Baud rate is set to the terminal.

- Set Baud rate to 9 600 bps.

(4) Defective RS-232C communication.

- Replace Driver Unit.
a Standard ESA Driver -----------

--------- [Appendix 4]

Note: 1) Parameter SE can set DRDY output and condition of Motor servo when RS-232C
communication is abnormal. Refer to “12. Command and Parameter.”

2) RS-232C error may be cleared by input of CLR or CL command.

— 1413 —

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



14.2.4.14. CPU Error

[Output] DRDY: Open
[TA] C3>CPU Error
[LED] C3
[Motor condition] Servo-OFF
Table 14-23: Cause and remedy: CPU error
Cause Remedy
(1) A wrong program is called due to noise. - Apply the remedy for noise.
(2) Memory is defective. - Change Driver Unit.
- Replace Driver Unit.
(3) CPU is defective. a Standard ESA Drivef -------------------- [Appendix 4]
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14.2.5. History of Alarm
® Store the occurrence of alarms to EEPROM.
® |t keeps the record of alarms up to 32nd before.

® |t does not overwrite more than 32nd aarm. Clear the alarm history to keep the record for new
aarms.

® This history records the alarm which makes the DRDY output open.

® Contents of record are as follow.
() Alarm codethat is shown on LED.
(i) Detailsof darm for failure analysis of the manufacturer.

(i) The number of times the power is turned on.

: History of alarm may not be stored properly when the power is shut off right
after the alarm is reported.

14.2.5.1. Indication of History of Alarm

(1) Input TA command. Press key to scroll next line.

-
A0 (e (IR st e
* 0>F1-0, 1: times for turning on power.
1>F1-0, 4;
. 2>F1-0, 4;
> 3>F1-0, 4;
4>A1-0, 4

TS

o

The number of times for
turning on power when the
alarm is reported.

14.2.5.2. Clear History of Alarm

(1) Input password.

(2 Input TA command.

()]

->|
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15. Troubleshooting

15.1. Identifying Problem
® |f problems do occur, check the items shown in Table 15-1.

® \When reporting problems to the manufacturer, explanation of the itemsin Table 15-1 will help to

identify the problem.
Table 15-1
ltems Point to be checked
- Check if the Motor series code, Motor size number

and the Maximum torgue conform to the indication of

1 | Combination of Motor and Driver Unit the namepl ates of the Motor and the Driver Unit.
Refer to“ 6.2. Combination of Motor and Driver Unit”
for details.

2 | Power supply voltage - Voltage variation of power sourceisin specification.

3 | Trouble recurrence - Frequency

- When aparticular command is executed.

- A particular equipment isin operation.

- Same position/direction

- Accelerating/decel erating

- Check alarm code by TA command.
(Refer to “14.1.2. Using TA Command.”)

4 | Occurrence in special occasion

5 | Occurrence under aparticular operation

6 | Alarm Code
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15.2. Troubleshooting
® \When troubleshooting, refer to the flow chart shown below.

Figure 15-1 : Troubleshooting flow

START

NO

Alarm?

YES

Refer to“14. Alarm.”

Which of the following areas does
the problem fall under?

Power (® 15.2.1)*
® Power is not turned on.

Motor (® 15.2.2.) *
® Motor servo is not turned on.
® Motor does not run in a stable manner.
(Motor vibrates or runs away.)

Command (® 15.2.3.) *
® Home Return command causes no motion.
® Motor does not stop in Home Return.
(Motor reaches near-zero velocity immediately.)
® Home Return command fails to stop Motor in position.
® RUN input does not start Motor.
Pulse train input does not run Motor.

Terminal (® 15.2.4.) *
® Communication is disabled.

Check the condition,
then contact our sales agent.

| Refer to corresponding sections in this chapter.

*: (® xxx) indicates what chapter to be referred.
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15.2.1. Power Trouble
Power is not turned on.

Figure 15-2 : Power trouble

Power is not turned on.

Check the terminal block of the front panel of Driver Unit
for main power and control power with a tester, etc.

Both control power and NO >|| Turn on power.
main power supplied?
YES
Connect Handy Terminal. NO >I| Replace Driver Unit.

Communication enable?

YES
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15.2.2. Motor Trouble
Motor servo is not turned on.

Figure 15-3 : Motor trouble 1

Motor servo is not turned on.

Make sure the combination of Motor
and Driver Unit is proper.

Alarm is on after the
ower is turned on.

YES >|| Refer to “14.2. Details of Alarm.”

NO

Input servo-on command. | ‘ S H V HENT’

Connect Handy Terminal and [ | ][ 9) ] [0 ?] [ENT]

execute 100 command.

Is SVON signal is input?
(Does the display show “1” on the
lefthand side?)

1100
ABCEFGHI JKLM
10000000/ 1110

Turn on SVON input.

NO

TL100? | Set TL100. |

L)L )(e#)fo7){o”]

=| Adjust parameters. |
(Refer to “8. Tuning and Trial Running.”)

ENT ]

Servo parameters
already adjusted?

YES

Check Motor and resolver wirings. | (Refer to “Appendix 1 : How to Check Motor Condition.”)

NO

Is Motor normal? >|| Replace Motor. |

Contact NSK representative in your area.
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Motor does not run stably. / Motor vibrates or goes out of control.

Figure 15-4 : Motor trouble 2

Motor does not run stably.
Motor vibrates or goes out of control

Make sure the combination of Motor and
Driver Unit is proper.

Motor installed properly?
Load connected securely?
(No backlash allowed.)

NO

Install properly.

Servo parameters already NO

adjusted?

| Adjust parameters.

(Refer to “8. Tuning and Trial Running.”)
YES

| Decrease VG value. |

| Filter used? | (Refer to “9. Operational functions.”)

| Check Motor and resolver windings. | (Refer to “Appendix 1 : How to Check Motor Condition.”)

NO >|| Contact NSK representative in your area. |

Motor runs stably.
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15.2.3. Command Trouble
Home Return command causes no motion

Figure 15-5 : Command trouble 1

Home Return command causes no motion.

Verify 10 state with |0 command.
Refer to “9.1.10.2. Monitoring the 1/O state.”

Make sure the combination of Motor and
Driver Unit is proper.

Alarm is activated after the
power is turned on.

Refer to “14.2. Details of Alarm.” |

NO

Motor servo is active.

EMST, OTP or OTM
input is active.

Refer to Figure 15-4: Motor trouble 2. |

Deactivate EMST, OTM or OTP input. |

Home Return starts
with HOS input.

YES

HS command is set to the YES

program in a channel to start
Home Return.

HOS input can be
switched ON from

Confirm if HS command is
programmed in the channel.

NO

Note 1

Inputs of channel
selection (PRGO ~ PRGS5 inputs)
and control (RUN input) are
roperly executed.

Can HS command
tart Home Return?

NO

Home Return starts

with HS command. VES

Can HS command start YES

Home Return?

Home Return can | Check CN2 connector wiring.

not be executed.

NO

| Check winding of Motor and Resolver. |

Refer to “Appendix 1 : How to Check Motor Condition.

Is Motor normal?

Replace Motor.

| Contact NSK representative in your area. |
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Motor does not stop in Home Return.

Figure 15-6 : Command trouble 2

[Motor does not stop in Home Return.]

YES

| Verify “HO” value. |

< Is “HLS” input h -
properly activated?

Check for the Home position limit switch
and its wiring.

Verify 10 state with IO command.
Refer t0 “9.1.10.2. Monitoring the I/O state”.

Home Return command fails to stop Motor in position.

Figure 15-7 : Command trouble 3

[ Home Return command fails to stop Motor in position. ]

| Refer to “10.2.1.2. Adjusting Home Limit Switch and Home Offset value.”
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Run input does not start Motor.

Figure 15-8 : Command trouble 4

Run input does not start Motor.

Make sure combination of Motor
and Driver Unit is proper.

Alarm is on after the

) Refer to “14.2. Details of Alarm.”
power is turned on.

Motor servo is activated.

Refer to Figure 15-4: Motor trouble 2.

EMST, OTP or OTM

. : : Deactivate EMST, OTP or OTM input.
input is active.

NO

Make sure RUN command is set
to channel program.

Inputs of channel selection
(PRGO ~ PRGS5 inputs) and control
RUN input)are properly
executed.

9| Check CN2 connector wiring.

Can “SP” command
tart Motor?2

Check windings of Motor Refer to “Appendix 2 : How to Check Motor Condition.”
and Resolver.

Is Motor normal? Replace Motor.

Contact NSK representative in your area.
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Pulse train input does not run Motor.

Figure 15-9 : Command trouble 5

Pulse train input does not run Motor.

Make sure combination of Motor
and Driver Unit is proper.

Alarm is on after
power is turned on.

Motor servo is activated.

EMST, OTP or OTM
input is active.

NO

Check CN2 connector wiring.

Check windings of Motor and
Resolver.

Is Motor normal?

Refer to “14.2. Details of Alarm.”

Refer to Figure 15-4: Motor trouble 2.

Deactivate EMST, OTP or OTM input.

Refer to “Appendix 2 : How to Check Motor Condition.”

Replace Motor.

Contact NSK representative in your area.
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15.2.4. Terminal Trouble
Communication is disabled.

Figure 15-10 : Terminal trouble

Communication is disabled.
(Improper characters are displayed.)

| Check CN1 connector wiring. |

| Check Driver Unit control power. |

| Check frame ground. |

Baud rate setting of Driver Unit and terminal are different.
(Shipping set of the baud rate for the Driver Unit and the
Handy Terminal FHT11 is 9600 b.p.s.)
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Appendix 1: Verify Input / Output Signal

|O: Status of Input / Output Signal

® |O command monitors status of CN2 and CN5 Input / Output signal.

® This command may be used for checking the wiring.

a Input format
IO0/RP : Indication of 1/0 signd status.
102/ RP : Indication of 1/0 related to programmed operation.
IO3/RP : Indication of 1/0O related to Jog operation.
No/RP : Indicates only once.
With/ RP : Indicatesin red time basis.

Figure A-1: Indication format (I00 / RP: Indication of I/O signal status)

A BCDEFGHII JKLWM
2?2?22 7?2 7?2 °?2°?2 |22 ?27°?
\_ Pin number | Signal hame
CN5 21(1) HOME output
CN2 14 IPOS output
CN2 3 BRK output
CN2 15(2) DRDY output
CN2 9 OTP
CN2 22 OT™M
CN2 10 CLR
CN2 23 HOS
CN2 11 HLS
CN2 24 IOFF
CN2 12 EMST
CN2 25 SVON
— A-1 —
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100 command reports the state of circuit in regard to input sgnd.
101 command reports the state of execution of the function in regard to input sgndl.

Figure A-2
(1) (2)
. Activated _,7
Input signal EMST Inactivated
Close —,——
Exp.1) Normal Open Open
Parameter AB :
Close —
Exp.2) Normal Close Open

Exp.1) EMST input setting : Normal open (ABXOXXXXXX)
100 and 101 report same state as shown in Table A-1 at the timing (1) and (2) in Figure A-2.

Table A-1
Timing 10 command Report

ABCDEFGHIXK
Im *O******/****

1
@) ABCDEFGHIXK
IOl *O******/****
ABCDEFGHIXK
Im *l******/****

2
@ ABCDEFGHIXK
IOl *1******/****

Exp.2) EMST input setting : Normal close (ABX1XXXXXX)
100 and 101 report opposite state as shown in Table A-2 at the timing (1) and (2) in Figure A-2.

Table A-2
Timing 10 command Report

ABCDEFGHIXK
Im *O******/****

1
@) ABCDEFGHIXK
IOl *1******/****
ABCDEFGHIXK
Im *1******/****

2
@ ABCDEFGHIXK
IOl *0******/****

— A2 —
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Figure A-3: Indication format (102 / RP: Indication of I/O relate4d to programmed operation)

A BCDETFGH

* * * * * * * O

I J K L MN
00/ *

Pin number | Signal name
Reserved Reserved
Reserved Reserved
CN2 14 IPOS output
Reserved Reserved
Reserved Reserved
Reserved Reserved
CN5 17 RUN

CN5 11 PRGO

CN5 12 PRG1

CN5 13 PRG2

CN5 14 PRG3

CN5 15 PRG4

CN5 16 PRG5

Figure A-4: Indication format (I03 / RP: Indication of I/O related to Jog operation)

A BCDETFGH
** 00 0O0O0 /

KL MN

I J
0 00OOTO

=

Pin number | Signal name
Reserved Reserved
Reserved Reserved
Reserved Reserved
Reserved Reserved
Reserved Reserved
Reserved Reserved
Reserved Reserved
Reserved Reserved
Reserved Reserved
Reserved Reserved
Reserved Reserved
CN5 31 DIR

CN5 30 JOG

— A3 —
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[Example] Verify the start command of channel program “RUN” is on.

1 Confirm that the display of Handy Termind indicates the colon ( : ).
(If the display does not show the colon press key once.)

>

2)

.;

3)

=D

LJRJ(P) [OQ’RP

4) Press key for execution. Indication starts immediately after the input.

)
)
J
5 )

ENT | O2/ RP
0000001000/ 000
5) Press | BS| key to discontinue the readout. Otherwise you cannot enter next command.

-1 2/ RP
0000001000/ 000

[Discription]

® Above example shows that the readout of RUN input is“1,” which indicates “RUN” input is on.
a In case of the above example, the status of Input / Output signal are monitored and
indicated until key is pressed.

a On and Off of the Input / Output signals will be followed during the readout by changing
in“1" to “0” or the other way.

a However, if inputting / RPis omitted in procedure 3) in the above example, 1/0 status will
be indicated only once just after key is pressed.

— A4 —
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Appendix 2 : How to Check Motor Condition

® Examine resistance and isolation of Motor windings to find out its condition.

® Firstly conduct the checks with the Cable Set. If the result does not meet the specification, check
the Motor only.

Resistance of Motor windings

Figure A-5: With Cable Set

Connector Lock
N —

@

T oda

Motor Cable

%A

ij|® e@::’T;
@ ® | [ ﬂ @ 0
(Tester) ® W @ y @ Resolver Cable

® Refer to Table A-3 for pin numbers to be checked.

Figure A-6: Motor only

=

D

@
(Tester)

(Connector Lock)

R[OIAle)
[@@@@@]
mlelElz]m

® Refer to Table A-3 for pin numbers to be checked.

Table A-3 : Pin number to be checked.

Cable connector Motor connector Result
Phase A (AC\D+) ) (%-) (A®+) ) (C/?-)
Phase B 8f g) (Sf g
Phase C 8ﬁ g) gf 8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Table A-4: Specification of Motor resistance

Specification

1. Allowance

(2A, 2B, 2C)

Motor number | Motor winding resistance (W)
YS2005 35.0
YS2020 45
YS3008 47.0
YS3040 6.4
YS4080 5.2
YS5120 35
YS5240 6.4
JS0002 9.6
JS1003 154
JS2006 9.2
JS2014 14.6

2. Variations between each phase

1 £30%

® For specia Motor windings or long cable (over 4m), contact NSK for specification.

Resistance of resolver windings

Figure A-7: With cable set

.

L)

@
(Tester)

15 14 13 12 11 10 9

8 7 6 5 4 3 2 1

Motor Cable

P

Resolver Cable

,_=_|

® Refer to Table A-5 for pin numbers to be checked.

Figure A-8: Resolver only

=

G

@
(Tester)

(Connector Lock)

OLIQ®
[@@@@@]
WOEMH

® Refer to Table A-5 for pin numbers to be checked.

Table A-5: Pin number to be checked for incremental resolver

Cable connector Motor connector Result
REA ® « @ D « ©

(REA) (COM) (REA) (COM)
REB @ « @ ® « O

(REB) (COM) (REB) (COM)
REC ® « @ @ « O

(REC) (COM) (REC) (COM)

— A6 —
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Table A-6: Specifications of resolver resistance

Motor number | Motor winding resistance (W) Specification
YS2005 38 1. Allowance 1 £30%
YS2020 38 2. Variations between each phase :10Wor less
YS3008 3.7 (oA, 2B, 2C)
YS3040 3.7
YS4080 28
YS5120 26
YS5240 2.6
JS0002 2.3
JS1003 26
JS2006 39
JS2014 38

® For special Motor windings or long cable (over 4m), contact NSK for specification.

Figure A-9: Resolver wiring (For your reference)

D-Sub Connector Motor Connector
8 - Cg Phase A
il REA (Red)
7 P @ Phase B common
O — , O LN ¢
P REB (White)
B ' Q :
P REC (Black) = Phase C
41t 2
i Common (Green) ~
10 L
O L ,
FG (Shielded)

— A7 —
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Insulation resistance of Motor winding

: Disconnect the Motor from the Driver Unit when checking insulation
resistance of Motor winding.

: Do not apply more than 500 DCV.

Figure A-10: With Cable Set

Connector Lock
I
@ @
. Motor Cable
- € <—— .Tq;
Sy {12 :
500V Mega @ Resolver Cable
(Megohmmeter)

Figure A-11: Motor only

Connector Lock

0, [EE—
G Q0420

500V Mega

(Megohmmeter)

Table A-7: Pins to be checked

Cable connector Motor connector
Phase A-FG (CA%) « (F% (g) « (F%
Phase B-FG ) « (F% (gbﬂ « %)
Phase C-FG (g) « (F% ((3) « (F%
Phase A8 (<AD+) ) (B% (?ﬂ ) (B@?)
Phase B-C o " ) AN
Phase ¢4 o0 A

Table A-8: Specification (For all Motor series)

Specification
With cable IMW minimum
Motor only 2MW minimum

Motor and cables appearance check

® Check for Motor damage.

® Check for cable insulation.

— A8 —
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Appendix 3 : Initializing Driver Unit

® \When troubleshooting or replacing aMotor or a Driver Unit, you may need to initialize the Driver
Unit. In such a case, follow the procedures described hereunder.

® |nitidization of the Driver Unit requires three steps as shown in Figure A-12.
® Use Handy Terminad FHT11 for inputting command.

Figure A-12

(1) Note down parameter settings and channel programs.

(2) Initialize the Driver Unit with “SI” command.

(3) Input the parameters and programs again.

Explanations

Read out parameter settings and channel programs and note down them. Especially
“PA” and “RQO” data are important for ESA Driver Unit for absolute position resolver.

1) Connect the Handy Terminal FHT11 to CN1 connector of Driver Unit and turn on the power.

2)  Monitor the parameters with “TS0” command.
Internal program may be monitored by “TC data” command.

3)  After monitoring, turn the power off.

— A9 —
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Initialize Driver Unit.

1)  Connect the Handy Terminal FHT11 to CN1 connector of the Driver Unit.

2)  Turn onthe control power only.

3)  Input the password. When the colon “:” is displayed,

ress 1) (N (s ) (] (e (0] (N (&)

4)  Driver Unit echoes back “NSK ON.”

5  Input “SI/SY” command.

e nnamn!

6)  Driver Unit echoes back “INITIALIZE.” A colon “:” will be displayed to indicate completion of
initidizing.

Input the noted parameter settings and channel programs.

1) Firdly set “PA” parameter.

® |nput the password.

e gmi eghggblc[k SNlK[ CE(N][ s )(0)( N (&)

2 press( P (A ) [+ (&)

(** must be the same data as noted.)

3)  Set other parameters and programs accordingly.

4) Make surethat all parameters and programs are set properly.

Monitor the settings with “TS0” and “ TC data” commands.

5  Turn off the power.

— A-10 —
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Appendix 4 : How to Replace ESA25 Driver Unit

: Make sure the power is turned off when replacing ESA25 Driver Unit.

® |n the reference number of ESA25 Driver Unit, second digit from the last denotes whether it is
interchangeable or not.

Figure A-13

M-ESA-Y3040T 2 5

1: Not interchangeable
2 : Interchangeable (Standard)
F : Special

® For interchangeable (standard) Driver Unit, replace with the Driver Unit which has the same
reference number. Set the same parameters to new Driver Unit.

® \When replacing Driver Unit which is not interchangeable, the compensation ROM of the old Driver
Unit must be transferred to the new Driver Unit. When transferring the ROM, the Driver Unit must
be disassembled. To disassemble Driver Unit, follow the procedures described hereafter.

a For aspecia Driver Unit, contact your local NSK representative.

a Before replacing the Driver Unit, record all parameters and channel programs. The
record list is provided in the last page of this manudl.

a Especialy, following items shdl be recorded.
* PA, VG, VI, PG, CO, MA, MV, and HO
* Programs and other settings in channels.

a When replacing Driver Unit, following tools and Handy Terminal FHT11 are necessary.
1) A screwdriver (cross recessed, 4mm)
2) A ROM remover

— A-11 —
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it

un

Dissemble ESA25 Driver

Figure A-14
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Figure A-15




Remove the compensation ROM (U101) from CB board of old Driver Unit.
(Use a ROM remover.)

Figure A-16
\l
=
O U2
L
33
Front side [
o
0 .
= RS
|: U102
=
Figure A-17
U102 /Socket
, — CB board

Insert the ROM to new Driver Unit commutation board.

® Be careful of the orientation of the ROM. Make sure the ROM is securely set to the socket.

: When the version of two Driver Units are different, take a special care as the
orientation of IC differs in Version 11 and 21.

Figure A-18

ROM

1

Be careful not
Socl{\ 4&1 - to break pins.

N

Figure A-19

ROM Wrong Right position

| —

— A-14 —
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it.

Un

Unit to the new Driver

Assemble the extend board removed from old Driver

Figure A-20




Figure A-21
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After replacing the compensation ROM, initialize new Driver Unit.

1) Connect Handy Terminal FHT11 to CN1 connector.

2)  Turn on the control power only.
(Control power input ports are indicated as “CONT” on the termina block.)

a If the main and control power cannot be turned on and off separately, disconnect CN2
connector. If CN2 connector is not disconnected, the parameters cannot be input properly
and the Motor may run away. (Make sure that CN2 connector is disconnected.)

3)  When control power isturned on, Handy Termina displays “NSK MEGATORQUE:--".
a After the display showsacolon“:”, input
O] (=)o) (N (ev]
and

s )s Ly (e
Initialization will take about 30 seconds.

4)  After the display showsacolon“:”, log in al parameters and channel program referring the
recorded data and settings.

— A17 —
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Appendix 5 : Regeneration Dump Resistor

® Megatorque Motor will function as agenerator in the following conditions. This phenomenon is
called regeneration.

a When decelerating under heavy inertia.

a When the Motor axisis horizontal, weight of an unbalanced load attached to the rotor
gives torgue load to the Motor.

® Energy generated by the motor will be charged to the main power circuit condenser. If energy is
more than the capacity of the condenser, adump resistor of the Driver Unit will dissipate overflown
energy.

® However, when the regeneration occurs frequently, the dump register will be overheated dueto its
limited capacity. Eventually over-heat darm will be on and Motor will stop.

* Dump resistor capacity is about 2.5W.

® \When an over-heat darm is detected, following remedies should be taken.
a Reduce duty cycle
a Decrease accel eration/decel eration.

a Lower operation speed.

® |f above measures are not feasible, an optional high capacity regenerative dump register isavailable
from NSK. It will dissipate regeneration energy without loosing speed of Megatorque Motor.

— A-18 —
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Appendix 6: Brake Built in YS Series Motor

1. Specifications

Table A-9
Motor type | Brake type | Staic friction torque (N-m) | Capacity (W) | Coil resistance (W)

YS2020 RNB2K 20 17 477
YS3040 RNB4K 40 23 352
YS4080 RNB8K 80 30 270
YS5120 RNB12K 120 33 245

Rated voltage : DCOV

Insulation class  : B grade

Overexertion : DC180V, 0.35 sec

Friction material  : None-asbestos

® The RNB brake comprises 12 parts as shown in Figures A-32 ~A-35.

® The armature assembly (@) is fixed with bolts ((®) and () through the plate spring (@) inthe
field ((@) incorporating the excitation coil.

® The armature assembly is supported with the plate spring, and is separated from the field by a
narrow gap. Loaded with the coil spring () built in the field, the assembly pressesthe disk ((9) to
apply brake.

® \When the coil isturned on, the field attracts the assembly against the coil spring pressure, thereby
removing the pressure on the disk and releasing the brake.

@ \When the power supply is turned off, the coil spring force presses the armature assembly against
the disk, quickly applying the brake.

— A-19 —
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Figure A-24: RNB2K Figure A-25: RNB4K

Figure A-26: RNB8K Figure A-27: RNB12K
il
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Table A-10: Parts list

Number Name RNB 2K RNB 4K RNB 8K RNB 12K
® |Fedd 1 1 1 1
@) Coil spring 9 6 8 8
® Armature assembly 1 1 1 1
@ Plate spring 1 1 1 1
® Bolt Hex. sockgt cap bolt
(® Safety spring washer 3 3 3 3
@ |Disk 1 1 1 1
® Collar 3 3 6 6
(C) Side plate assembly 1 1 1 1
@ Hex. socket coutersunk head screw 3 3 6 6

3. Handling precautions

1) Thisbrakeisdry type. Itstorque will decrease when the friction surfaceis soiled with oil. Use care
never to dlow oil to enter it.

2)  Theédectromagnetic brake uses many mild materials. Use care not to hit or drop the brake, or goply
excessive forceto it, otherwise indented or deformed brake could malfunction or have insufficient
torque.

4. Manual Release of Brake

® |nsert manual brake releasing bolts to 3 tap holes of the side plate, then screw them aternatively to
press the armature assembly to the field side to release the brake.

® Use a careto screw the bolts alternatively to push the armature assembly evenly.

Table A-11
Type RNB2K RNB4K TNB8K RNB12K
Manual release bolt M5 M5 M6 M6
— A-21 —
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5. Troubleshooting
® \When the brake does not perform as intended, check followings.
@ Brake is slipping.
1) Isthefriction plate soiled with oil?
2) Istemperature of the brake too high? (over 100 °C)
3 Isexcessiveload applied to the machine?
@ Sluggish operation of the brake
1) Isaufficient voltage being supplied?
2) Isthefriction plate worn out ? (too much gap)
3)  Isbrake temperature too high? (over 100 °C)
€ The brake does not operate entirely.
1) Breakage of coil and/or lead wire
2)  Electricd circuit failure
3)  Too much gap of thefriction plate because of wear?

4) Issufficient voltage being supplied?

— A-22 —
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Appendix 7: Parameter « Program Setting List
(ESA25 standard Driver Unit)

Reference No. :

S/N :
Parameter
- Blank settings are factory set. Data:
Setting Setting Setting
Parameter Shipping | Current Parameter Shipping | Current Parameter o Current
) . Shipping set .
set setting set setting setting
PG 0.1 CR X1 RC *
VG 10 PC 0 LR 0
VI 10 RR -1 AB XOXOXX00
VM 1 FD 0 NW 2
LG 50 Fz 0 MM 1
TL 100 FR 0 BM 1
FO 0 PS 1 CM 0
FP 0 DI 0 AN 0
FS 0 OTP 0 WM 0
NP 0 OT™M 0 SE 0
NS 0 MV 1 LO 0
DBP 0 MA 1 SG 0
DBA 0 JV 0.1 MT *
ILV 100 JA 1 RI *
FF 0 HV 0.2 ZP 100
FC 0 HA 1 N 14
CO 50000 HZ 0.0100 SL 3
IN 100 oS 4 AC 1
IS 0 HD 1 AGV 1
FW 1 HO 0 AGT 1
VO 1365 PA (700) **
VW 100 OL *

* Differs with size of Motor.

** Differs with each Motor in case of non-interchangeable models.

® Notice for resetting or copying parameters.

a You do not need to set LO and SG parameters as they are for adjusting PG, VG, VI and
MA automaticaly.

— A-23 —
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Reference No. :

SIN :

Channel Program

- A blank part is not programmed. Data:

CH Program CH Program CH Program CH Program

Command : Command : Command : Command :
0 |CV: 16 | CV: 32 |CV: 48 | CV:

CA: CA: CA: CA:

Command : Command : Command : Command :
1 |CV: 17 | CV: 33 |CV: 49 | CV:

CA: CA: CA: CA:

Command : Command : Command : Command :
2 [ Cv: 18 | CV: 34 | CV: 50 | CV:

CA: CA : CA : CA :

Command : Command : Command : Command :
3 CV: 19 | CV: 35 [CV: 51 [CV:

CA: CA : CA : CA .

Command : Command : Command : Command :
4 CV: 20 | CV: 36 [CV: 52 [CV:

CA CA: CA . CA :

Command : Command : Command : Command :
5 CV: 21 | CV: 37 [CV: 53 [CV:

CA: CA: CA: CA:

Command : Command : Command : Command :
6 [ CV: 22 | CV: 38 | CV: 54 | CV:

CA: CA: CA: CA:

Command : Command : Command : Command :
7 | CV: 23 | CV: 39 (CV: 55 [ CV:

CA: CA: CA: CA:

Command : Command : Command : Command :
8 [ CV: 24 | CV: 40 | CV: 56 [CV:

CA: CA: CA: CA:

Command : Command : Command : Command :
9 [CV: 25 | CV: 41 | CV: 57 | CV:

CA: CA: CA: CA:

Command : Command : Command : Command :
10 | CV: 26 | CV: 42 | CV: 58 | CV:

CA CA: CA . CA :

Command : Command : Command : Command :
11 | CV: 27 | CV: 43 | CV: 59 [CV:

CA: CA : CA : CA .

Command : Command : Command : Command :
12 | CV: 28 | CV: 44 | CV: 60 [CV:

CA: CA: CA . CA :

Command : Command : Command : Command :
13 | CV: 29 | CV: 45 | CV: 61 [CV:

CA: CA: CA: CA:

Command : Command : Command : Command :
14 | CV: 30 |CV: 46 | CV: 62 | CV:

CA: CA: CA: CA:

Command : Command : Command : Command :
15 | CV: 31 |CV: 47 | CV: 63 | CV:

CA: CA: CA: CA:

— A-24 —
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