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1. Introduction

¡ This section is to introduce the Megatorque Motor System in genral. Some part of explanations are not
applicable to all Driver Unit and/or Motors. Refer to respective specifications when ordering.

1.1. Overview

¡ The Megatorque Motor System is a unique actuator with special capabilities. The System consists of
almost all elements that are needed for a complete closed loop servo motor system. With conventional
technology these parts must be purchased and installed separately, but the Megatorque Motor System
incorporates them all 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 eliminates 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 a power 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 a result, smaller Motors may be used for high speed indexing applications when the torque
requirement is primarily for acceleration.

Ease of Use

¡ The digital control makes the System easy to use, for more than one reason :

™ The circuit parameters can be changed by an RS-232C command, rather than by attempting to
adjust a multi-turn pot or changing capacitor values. 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.

™ 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.

™ 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 half. This
reduction of the controls circuitry to one component saves time and money.

Universal Interface

¡ Because of the extreme versatility of the Driver Unit design, a wide variety of interface methods are
possible. The Megatorque Motor System can be interfaced to virtually any control system. It is very easy
to control the Megatorque Motor System with a CNC, a servo motor controller, a robot controller, or an
indexing controller. You can operate the Megatorque Motor System with a stepper motor controller or
with a personal computer or dumb terminal. Versatile position control can even be implemented with a
single switch!
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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 all 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 simplicity for precise and reliable motion
control.

Single Component Servo System

¡ A conventional brushless servo system requires at least several 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 mechanical inaccuracy. The
same functions can be accomplished with just two components using the Megatorque Motor System; all
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
all of the mechanical 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
permits direct 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 inertia ratio, so that very high acceleration rates can be achieved. When the load inertia is 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 repeatability 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 overheating.

Motor Construction

¡ This Motor 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. The windings are wired 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 a series of discrete points along the pole face.
In total there are hundreds of these points around the full turn of the Motor. (The number depends upon
the Motor size.) The rotor is a thin cylindrical ring, constructed of the same iron laminations and with the
same tooth structure, but without windings or pole pieces. The rotor serves to 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 is the
angular distance between adjacent teeth. In most Motor sizes, there are 150 electrical cycles per Motor
revolution; some smaller sizes such as 0408 type have 100 cycles per revolution. The commutation of the
Motor phases is 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
demagnetization is not a worry, it is possible to develop 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 :

™ Digital microprocessor

™ Power amplifier

™ 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

¡ The digital microprocessor subsystem is a part of the control board. All analog signals are converted to
digital form, and the 16-bit microprocessor on the control board handles all 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 always obeys the command. The digital microprocessor
receives its feedback information from the Motor’s built-in resolver via the resolver interface circuit
subsystem. Digital filters may be applied which alter Motor behavior to improve the repeatability, or to
eliminate mechanical resonances :

™ 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 digital notch filter may be employed to cut out certain frequencies from the Motor response so
that mechanical resonances will not cause the Motor to oscillate. If the Motor is attached to a load
which has a strong 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 eliminated, for
instance, simply by initializing the Driver Unit with the RS-232C command “NP100.” Up to two
independent digital notch filters can be employed.

™ A digital low-pass filter may be employed to modify Motor frequency response and make the
Motor smooth and quiet. Again, the low-pass filter is implemented digitally, and setting up the
filter frequency is as simple 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-linearities and to produce a smooth output torque.

Power Amplifier Subsystem

¡ The Motor windings are driven by a current regulated unipolar switching power amplifier that delivers the
current designated by the commutation logic circuits to each of the Motor phases. The power amplifier
monitors its internal voltages to protect itself from damage. If the AC line is too high or too low, the
power amplifier will disable itself and activate alarm indicators. If the amplifier’s internal DC bus voltage
is too high as a result of Motor regeneration, the monitor circuits will switch on a power resistor to
dissipate some of that excess energy. If the power amplifier temperature is too high, it will activate an
alarm signal. For any of the alarm conditions, the type of the alarm is communicated back to the digital
microprocessor, which activates the alarm condition indicators to identify the specific nature of the alarm
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 signals are
decoded by the resolver-to- digital converter (RDC) to produce digital cyclic absolute position and
velocity feedback signals. The cyclic absolute position data is used by the commutation circuits and is
used internally to maintain absolute position data.
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2. Notes to Users

¡ This manual describes the interface, function and operation of ESA23 Driver Unit .

¡ Especially when you use Megatorque Motor System for the first time, please read thoroughly this manual.

¡ For the explanations of Motor , only standard series (YS and JS Motor) are described in this manual. If
your Motor is not one of these, please refer to respective specifications or applicable document.

 ¡ Special-order ESA23 Driver Units are made in compliance with this manual. When the Unit design is
prescribed separately in another specification document, priority is given to the specification.

¡ Following notice is added to the clause of safety precautions to get your attention.

 Danger  : Might cause serious injuries.

 Warning  : Might result in injurie.

 Caution  : Might damage the equipment (machine) and/or the load (work).

2.1. Operational Remarks

¡ Pay special attention to the following precautions when installing, adjusting, checking and trouble-
shooting Megatorque Motor System.

  Caution  : Make sure that Motor size and maximum torque number of Motor and
Driver Unit are the same. Refer to “3.2. Reference Number
Configuration” for the details.

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

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

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

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

  Caution  : Do not touch Driver Unit. Touching the Driver Unit just after the power is
turned off may cause electric shock.

™ 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.

™ Do not detach Driver Unit cover unless it is necessary. When the
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.
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Figure 2-1

  Caution  : Using an optional regenerative dump resistor shall be considered for
heavy duty operation .

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

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

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

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

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

  Caution  : 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. Trial Running and Adjustment” for the details about
parameter setting.

Control
power

ON
OFF

Main
power

ON
OFF

5 seconds
or more

5 minutes or more

Remove cover
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3. System Outline

3.1. System Configuration

Figure 3-1

Components Supplied by NSK

¡ NSK can supply the ESA23 Driver Unit, Megatorque Motor, Cable Set (resolver cable and Motor cable)
and Handy Terminal. Users are requested to acquire other equipment and wiring from other sources.

Handy Terminal FHT11

RS-232C

3-phase 200VAC
Single phase 200VAC
or 100VAC

ESA23 Driver Unit

CN4

CN2

CN3

CN1

TB

Resolver Cable

Cable Set

Motor Cable

24VDC Power Supply

Megatorque Motor

・Controller (Pulse Output)
・Sequencer

Power
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3.2. Reference Number Configuration

3.2.1. Motor

Figure 3-2

3.2.2. Driver Unit

Figure 3-3

3.2.3. Cable Set

Figure 3-4

3.2.4. Handy Terminal

Figure 3-5

Megatorque Motor  series

Motor size

Maximum torque
(Unit: N•m)

Denotes standard Motor

Design number

1

2

3

4

5

M-YS  -  2  020  FN  001

M-JS  -  2  006  FN  001

1 2 3 4 5

ESA Driver Unit

Motor series and size

Maximum torque
(Unit: N•m)

Main power supply
C: AC100V
A: AC200V

Denotes ESA standard (23)

1

2

3

4

5

M-ESA  -  Y2  020  A  23

M-ESA  -  J2  006  A  23

1 2 3 4 5

Megatorque Motor Cable Set

Cable length (Unit: m)
Refer to “3.3. Standard 
Combination” for standard length

Cable Set for ESA Driver Unit

Cable design number
31: for YS motor
26: for JS motor

1

2

3

4

M-C  -  004  SS  31

M-C  -  004  SS  26

1 2 3 4

Design number

Handy TerminalM-FHT  11 1

21 2
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3.3. Standard Combination

¡ This section describes “Standard Combination” in which the Motor and ESA23 Driver Unit are
interchangeable.

¡ 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

3.3.1.2. Cable Set

Table 3-2

M-ESA-Y5240A23

M-ESA-Y2020C23

M-ESA-Y2020A23

M-ESA-Y4080C23

M-ESA-Y4080A23

M-ESA-Y5120C23

M-ESA-Y5120A23

Power Supply Voltage

AC100V

AC200V

AC100V

AC100V

AC200V

AC100V

AC200V

Motor Reference No.

M-YS2020FN001

M-YS3040FN501

M-YS4080FN001

M-YS5120FN001

ESA Driver Unit Reference No.

M-ESA-Y3040C23

M-ESA-Y3040A23 AC200V

M-YS2005FN001

M-YS3008FN001

M-ESA-Y2005C23

M-ESA-Y2005A23

M-ESA-Y3008C23

M-ESA-Y3008A23

AC100V

AC200V

AC100V

AC200V

M-YS5240FN001 AC200V

Reference No.

M-C002SS31

M-C004SS31

M-C008SS31

M-C015SS31

M-C030SS31

Length

2m

4m

8m

15m

30m
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3.3.2. JS Motor Series

3.3.2.1. Motor and Driver Unit

Table 3-3

3.3.2.2. Cable Set

Table 3-4

Power Supply Voltage

AC100V

AC200V

AC100V

AC200V

AC100V

AC200V

AC100V

AC200V

Motor Reference No.

M-JS0002FN001

M-JS1003FN001

M-JS2006FN001

M-JS2014FN001

ESA Driver Unit Reference No.

M-ESA-J0002C23

M-ESA-J0002A23

M-ESA-J1003C23

M-ESA-J1003A23

M-ESA-J2006C23

M-ESA-J2006A23

M-ESA-J2014C23

M-ESA-J2014A23

Reference No.

M-C002SS26

M-C004SS26

M-C008SS26

M-C015SS26

M-C030SS26

Length

2m

4m

8m

15m

30m
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4. Specifications

4.1. Motor Specifications

4.1.1. YS Series Motor

4.1.1.1. Name of Each Parts

Figure 4-1

4.1.1.2. Specifications

Table 4-1 : YS Motor Specifications

¡ YS Series Megatorque Motors can be run on either 100V/110V or 200V/220V AC.

¡ SI unit System : 1 N = 0.102 kgf = 0.225 rb

1 N•m = 0.102 kgf•m = 0.738 ft•rb

Compatible Driver Units

±2.1

Items

Maximum current/phase

Allowable Axial load

Allowable moment load

Axial rigidity

Moment rigidity (Note a)

Maximum stall torque

Rotor moment  of inertia

Mass

Operating conditions

Maximum speed

Resolver resolution

Resolver accuracy

Resolver repeatability

(N•m)

(A)

(N)

(N•m)

(mm/N)

(rad/N•m)

(N•m)

(kg•m2)

(kg)

[s–1 (r.p.s.)]

(p/rev)

(sec)

M-YS2020FN001

20

6

3700

60

4.0 × 10–6

3.5 × 10–6

15

0.0070

10

M-YS3040FN501

40

4500

80

3.0 × 10–6

2.5 × 10–6

35

0.020

16

M-YS4080FN001

80

9500

160

1.4 × 10–6

1.5 × 10–6

70

0.065

29

M-YS5120FN001

120

19600

400

1.0 × 10–6

3.0 × 10–7

105

0.212

55

(sec)

Maximum torque

Temperature: 0 ~ 40˚C;  Humidity: 20 ~ 80%   Use indoors in a dust-free location.

3

614400

±75 (Note b)

M-ESA-Y2020T23 M-ESA-Y3040T23 M-ESA-Y4080T23 M-ESA-Y5120T23 M-ESA-Y5240T23

M-ESA-Y2020V23 M-ESA-Y3040V23 M-ESA-Y4080V23 M-ESA-Y5120V23 -

Motor

Note a: These values assume that the Motor is mounted on a rigid base.

Note b: When used with as ESA23 Driver Unit (interchangeable).

200VAC

100VAC

M-YS5240FN001

240

19600

400

1.0 × 10–6

3.0 × 10–7

198

0.255

95

Rotor

Through Hole

Dust Cover

Housing

Mounting Base

Motor / 
Resolver Connector
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Table 4-2 : YS Flat Type Motor Specifications

' How to Calculate Axial and Moment Load

  Caution  : ¡ Do not apply excessive load to the Motor.
An excessive load more than specified in Table 4-1 may result in
premature Motor failure.

¡ Followings show how to calculate the loads.

Figure 4-2 : How to calculate loads

If F is an external force, then
¡Axial load Fa = F + weight of payload
¡Moment load M = 0

If F is an external force, then
¡Axial load Fa = F + weight of payload
¡Moment load M = F × L

If F is an external force, then
¡Axial load Fa = weight of payload
¡Moment load M = F × (L+A)

F

F

L
L

A

F

Motor reference number

Dimension A (mm)

M-YS2020FN001

46.5

M-YS3040FN501

53.5

M-YS4080FN001

54.0

M-YS5120FN001

58.5

M-YS5240FN001

58.5

± 2.1

Allowable moment load (N·m) 60 80

Motor
M-YS2005FN001 M-YS3008FN001

Maximum torque (N·m)

Maximum current/phase (A)

Allowable axial load (N)

Axial rigidity (mm/N)

Moment rigidity (Note a) (rad/N·m)

Maximum stall torque (N·m)

Rotor moment of inertia (Kg·m2)

Mass (Kg)

Maximum speed [S-1(rps)]

Resolver resolution (p/rev)

Positioning accuracy (sec)

Resolver repeatability (sec)

Item

5 8

1.5

3700 4500

4.0 × 10-6 3.0 × 10-6

3.5 × 10-6 2.5 × 10-6

4 5

0.003 0.006

4 6

Temperature: 0~40°C, Humidity: 20~80 % , Use indoors in a dust-free condition.

3 2/3 (Note b)

614400

150

M-ESA-Y2005T23 M-ESA-Y3008T23
Compatible Driver Unit

200VAC

100VAC M-ESA-Y2005V23 M-ESA-Y3008V23

Note b : Varies with power supply.  2 : 100VAC, 3 : 200VAC

Operating condition

Note a : These values assume that the Motor is mounted on a rigid base.
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4.1.1.3. Dimensions

Figure 4-3 : M-YS2020FN001

Figure 4-4 : M-YS3040FN501
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6-M5×0.8×7
PCD120 (60° equal pitch)

Connector, (JST Corp. MLR-15)

4-ø7 drill-thru

(6)
105±0.4

130±0.2

13
0±

0.
2

ø
13

0h
8
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Figure 4-5 : M-YS4080FN001

Figure 4-6 : M-YS5120FN001

ø
50

ø
20

5h
8

 0 -0
.0

72

ø
27

0.
5

125±0.4

43(6)

m
ax
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70
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14

0

4-ø12 drill-thru

Connector, (JST Corp. MLR-15)

PCD190 (60° equal pitch)
6-M6×1.0×8

210±0.2

60

235

21
0±

0.
2

23
5

Unit : mm

4-ø14 drill-thru

6-M8×1.25×10
PCD260 (60° equal pitch)

Connector, (JST Corp. MLR-15)60

280±0.2

310

28
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0.
2
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4-ø14 drill-thru

6-M8×1.25×10
PCD260 (60° equal pitch)

Connector, (JST Corp. MLR-15)60

280±0.2

310

28
0±

0.
2

31
0

ø
85

ø
28

0h
8

 0 -0
.0

81

ø
36

0

194±0.4

48(6)

R
18

5
m

ax
. 2

15

Unit : mm

Figure 4-7 : M-YS5240FN001
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Figure 4-8: M-YS2005FN001

Figure 4-9 : M-YS3008FN001
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4-ø7 drill thru

Connector (JST Corp. ELR-15V)

6-M5×0.8×7
PCD 120(equal pitch)

Small pan head screw (3 places)
PCD 154 (equal pitch)

130±0.2

60
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Connector (JST Corp. ELR-15V)
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PCD 145 (equal pitch)

Small binding head screw (3 places)
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4.1.2. JS Series Motor

4.1.2.1. Name of Each Parts

Figure 4-10

4.1.2.2. Specifications

Table 4-3 : JS Series Specifications

¡ JS Series Megatorque Motors can be run on either 100V/110V or 200V/220V AC.

¡ SI unit System : 1 N = 0.102 kgf = 0.225 rb

1 N•m = 0.102 kgf•m = 0.738 ft•rb

Rotor
Through Hole

Mounting Base

Motor / 
Resolver Connector

Dust Cover

±2.1

Maximum current/phase

Allowable Axial load

Allowable moment load

Axial rigidity

Moment rigidity (Note a)

Maximum stall torque

Rotor moment  of inertia

Mass

Operating conditions

Maximum speed

Resolver resolution

Resolver accuracy (Note b)

Resolver repeatability

(N•m)

(A)

(N)

(N•m)

(mm/N)

(rad/N•m)

(N•m)

(kg•m2)

(kg)

[S–1 (r.p.s.)]

(p/rev)

(sec)

2

1.5

950

10

1.6 × 10–5

2.8 × 10–5

1.4

0.002

2.4

3

1960

40

1.4 × 10–5

1.4 × 10–5

2.1

0.00375

3.2

6

3700

60

7.4 × 10–6

4.8 × 10–6

4.2

0.00525

4.8

14

9.8

0.0095

5.5

(sec)

Maximum torque

Temperature: 0 ~ 40˚C;  Humidity: 20 ~ 80%   Indoor use in a dust-free condition.

3

614400

±75

M-ESA-J0002××× M-ESA-JS1003××× M-ESA-J2006××× M-ESA-J2014×××Compatible Driver Units

Note a: These values assume that the Motor is mounted on a rigid base.

Note b: When used with as ESA Driver Unit (interchangeable).

Items
M-JS0002FN001 M-JS1003FN001 M-JS2006FN001 M-JS2014FN001

Motor

Motor Out Side Diameter (mm) 75 100 130

3

4.5

409600

±150

±3.2
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' How to Calculate Axial and Moment Load

  Caution  : ¡ Do not apply excessive load to the Motor.
An excessive load more than specified in Table 4-3 may result in
premature Motor failure.

¡ Followings show how to calculate the loads.

Figure 4-11

F

L L

A

F

F

If F is an external force, then
¡Axial load Fa = F + weight of payload
¡Moment load M = 0

If F is an external force, then
¡Axial load Fa = F + weight of payload
¡Moment load M = F × L

If F is an external force, then
¡Axial load Fa = weight of payload
¡Moment load M = F × (L+A)

Motor reference number

Dimension A (mm)

JS0002FN001

31

JS1003FN001

32

JS2006FN001

30

YS2014FN001

30
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4.1.2.3. Dimensions

¡ NSK Ltd. supplies mounting brackets to allow JS Motors to be mounted by the top or side.

Figure 4-12: M-JS0002FN001

Figure 4-13: M-JS1003FN001

M3 panhead screws
PCD65.2

ø
75

h8 ø
15

ø
60

H
8－

0.
04

6
　

0

＋
0.

04
6

　
0

(3.1)

(4.3)

104-M4×0.7×6
PCD68 (90° equal pitch)

3-M2 small panhead screws
PCD20 (120° equal pitch)

(Rotating side)

45°

120

(5.3)

(3.3)

ø
29

.5
h8

－
0.

03
3

　
0

(ø
73

.8
)

4-M4×0.7×6
PCD22 (90° equal pitch)

(Fixed side)

45°

11

ø
6

(17)

(2
4)

Connector (JST Corp. ELR-15V)

(300)

±0.4

4-M4×0.7×6
PCD94 (60° equal pitch)

(Rotating side)

ø
10

0h
8
－

0.
05

4

±0.4

　
0

ø
85

H
8
＋

0.
05

4
　

0

ø
35

(3.6)
(4.8)

100
10 (5.3)

(3.3)

300

ø
50

h8
－

0.
03

9
　

0

ø
99

.7

Connector (JST Corp. ELR-15V)
(17)

(2
4)

4-M4×0.7×6
PCD42 (60° equal pitch)

M3 panhead screws
PCD92.5

(Fixed side)

21
.5

3-M2 small panhead screws
PCD40 (120° equal pitch)
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Figure 4-14: M-JS2006FN001

Figure 4-15: M-JS2014FN001

ø
13

0h
8 －

0.
06

3
　

0

6-M5×0.8×8
PCD115 (60° equal pitch)

3-M2 small panhead screws
PCD44.5 (120° equal pitch)

(Rotation side)

Connector (JST Corp. ELR-15V)

6-M5×0.8×8
PCD55 (60° equal pitch)
(Fixed side)

300

ø
10

0H
8＋

0.
05

4
　

0

ø
40

.5

ø
63

h8
－

0.
04

6
　

0

30°

6-M5 small panhead screws
PCD44.5

(2
6)

ø
6

(ø
12

7.
5) (ø

12
5.

8)

(17)

(2
4)

(1.6)

(2.8)

2

10

96 4

100±0.4

6-M5×0.8×8
PCD115 (60° equal pitch)

(Rotation side)

6-M5×0.8×8
PCD55 (60° equal pitch)
(Fixed side)

5-M3 small panhead screws
PCD115.8

Connector (JST Corp. ELR-15V)

3-M2 small panhead screws
PCD44.5 (120° equal pitch)

ø
13

0h
8 －

0.
06

3
　

0

ø
10

0H
8＋

0.
05

4

ø
40

.5

(ø
12

7.
5)

　
0

10

300

121

125 ±0.4

ø
63

h8

(ø
12

5.
8)

(2
4)

ø
6(17)

－
0.

04
6

　
0

(1.6)

(2.8)

(2
6)

30°

4

2
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4.2. Driver Unit

4.2.1. Name of Each Parts

Figure 4-16

ESA

CN1

CN4

CN3

CN2

POWER

VEL.

Type No.

GND

RS-232C
M O T O R

F U S E 1
2 5 0 V
1 0 A

F U S E 2
2 5 0 V
1 0 A

C O N T .

R

S

T

A C 9 0 - 2 2 0 V

M A I N

F G N D

A C 2 0 0 - 2 2 0 V

SENSOR

I / O

DISP.
1

9

8

1

2

3

4

5

6

7

8

9

!0

!1

!2

7 segment LED (7 seg)

CN1 (9 pins)

CN2 (25 pins)

Monitor pins

CN3

No.

Type

TB

Fuse 1, 2

CN4

Bracket

Heat sink

: RS-232C serial communication 
  connector for Handy Terminal FHT11
: Motor control signal Input / Output

: Analog velocity monitor pins

: Resolver cable connector

: Serial number plate

: Reference number plate

: Terminal block for power supply

: Fuse holder

: Motor cable connector

7 6

2

4

3

5

!1

!0

!2

!1
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4.2.2. Specifications

4.2.2.1. General Specifications

' Control mode

¡ Fully closed loop,  P · PI position control

' Operation mode

¡ Pulse train position command ¡ RS-232C communication command

¡ Programmable control ¡ Return Home Position ¡ Jog

' Power supply

a AC200V/220V±10%

Table 4-4 : Power supply capacity

*   For the power supply capacities of the RS and SS series Motors, refer to their specification
documents.

Table 4-5

Main power

0.6 kVA

Control power

M-ESA-Y3040A23

M-ESA-Y4080A23

M-ESA-Y5120A23

M-ESA-J0002A23

M-ESA-J1003A23

M-ESA-J2006A23

M-ESA-J2014A23

1.2 kVA

1.4 kVA

1.5 kVA

0.7 kVA

0.7 kVA

0.9 kVA

1.0 kVA

50 VA

Driver Unit Reference No.

M-ESA-Y2005A23

M-ESA-Y2020A23

M-ESA-Y3008A23

0.5 kVA

1.0 kVA

Max. Capacity (Except surge current)

M-ESA-Y5240A23 2 kVA

Surge current

Leakage

Main power (TYP)

140A

Control power (TYP)

14A

5 mA r.m.s

35 mA r.m.s

( 40HZ ~ 1KHZ )

( ~ 1MHZ )current
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s AC100V/110V±10%

Table 4-6 : Power supply capacity

*   For the power supply capacities of the RS and SS series Motors, refer to their specification
documents.

Table 4-7

' Specification

Table 4-8

4.2.2.2. Functional Specification

' Position control specification

¡ Maximum input pulse frequency : 614.4 kpps

¡ Input pulse format:  CW & CCW, step & direction, øA and øB quadrature pulse

¡ The input pulse format can be selected by the parameter “PC”.

' Resolver resolution

Table 4-9

*  Automatic resolution switching, 12-bit setting and 10-bit setting can be selected by the parameter “RP”.

Main power

0.3 kVA

Control power

M-ESA-Y3040C23

M-ESA-Y4080C23

M-ESA-Y5120C23

M-ESA-J0002C23

M-ESA-J1003C23

M-ESA-J2006C23

M-ESA-J2014C23

0.9 kVA

1.0 kVA

1.0 kVA

0.4 kVA

0.4 kVA

0.7 kVA

0.7 kVA

50 VA

Driver Unit Reference No.

M-ESA-Y2005C23

M-ESA-Y2020C23

M-ESA-Y3008C23

0.3 kVA

0.7 kVA

Max. Capacity (Except surge current)

Surge current

Leakage

Main power (TYP)

14A

Control power (TYP)

7A

3 mA r.m.s

20 mA r.m.s

( 40HZ ~ 1KHZ )

( ~ 1MHZ )current

Vibration resistance

Line noise resistance

Mass

Environmental Temperature 0~50 °C, Humidity 20~90% (no condensation)

0.5 G (Conform to JIS-C0911)

Temperature –20~70 °C, Indoor condition

1500 V 1 µS (By noise simulator)

2.5kg

condition

In operation

In storage

Resolver resolution

Motor type

YS, JS1, JS2, RS

SS

AS, BS, JS0

Automatic resolution

switching or 12-bit setting

614400 pulses/rev.

491520 pulses/rev.

409600 pulses/rev.

10-bit setting

153600 pulses/rev.

122880 pulses/rev.

102400 pulses/rev.
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' Maximum velocity

Table 4-10

*  Automatic resolution switching, 12-bit setting and 10-bit setting can be selected by the parameter “RR”.

' Position feedback output øA, øB, øZ (MSB)

¡ Output signal format:  Line driver

Table 4-11 : Resolution

*  12-bit setting and 10-bit setting are selected by the RR parameter.

' Control I/O

Table 4-12

*1: Some of the signals used for channel switching can be changed to the Jog operation or overtravel
limit signals by setting the TY parameter.  In this case, however, maximum of 4 channels are
allowed for the programmable indexer channel switching signals.

*2: The brake output signal is for controlling the brake.  It cannot be used to supply power to an
electromagnetic brake.

' Alarms

¡ Excess position error ¡ Software thermal limit ¡ Overtravel limit

¡ Control circuit error ¡ Resolver circuit error ¡ Over–current

¡ Heat sink over–temperature ¡ Main AC line under/over–voltage

¡ Control power line under–voltage

' Monitor outputs

¡ Analog velocity monitor

¡ RS-232C communication monitor : Present position, Alarm status, Servo parameters, etc.

' Communication

¡ Asynchronous RS-232C communication, Baud rate: 9600 b.p.s.

' Data back up

¡ Backed up by EEPROM

¡ 100000 times for resetting / deleting parameters.

Resolver resolution

Motor type

YS, JS1, JS2, RS

SS

AS, BS, JS0

12 bit setting

1 r.p.s.

1.25 r.p.s.

1.5 r.p.s.

Automatic resolution

3 r.p.s.

3.75 r.p.s.

switching or 10 bit setting

4.5 r.p.s.

Resolver resolution

Motor type

YS, JS1, JS2, RS

SS

AS, BS, JS0

øA, øB

12-bit setting

153600 pulses/rev.

122880 pulses/rev.

102400 pulses/rev.

38400 pulses/rev.

30720 pulses/rev.

21600 pulses/rev.

10-bit setting
øZ (MSB)

150 pulses/rev.

120 pulses/rev.

100 pulses/rev.

Input signals
¡ Emergency stop ¡ Servo-on ¡ Home limit switch

Output signals

¡ Run move ¡ Programmable indexer channel switching (max. 16 channels) *1

¡ Driver Unit Ready¡ in-position ¡ brake*2
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4.2.2.3. Driver Unit Dimensions

Figure 4-17

170

28

Brackets can be 
attached to here

Brackets can be 
attached to here

Heat Sink

17.5 50

85

17
.5

17
.5

18
0

21
5

6

19
7

9

(46)

Unit: mm
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Connector
(AMP, 172495-1)

To ESA23 Driver 
Unit Connector

Connector Shell
(JAE, DA-C1-J10)

Connector
(JAE, DA-15P-N)

Resolver Cable

Motor Cable

Connector
(JST Corp., MLP-15V)

19

24

42

L

φ
6

φ
8

To Motor

40
25

CN3

To ESA23 Driver 
Unit Connector

CN4

Unit: mm

4.3. Cable Set

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

4.3.1. Cable Set for YS Motor

Figure 4-18

4.3.2. Cable Set for JS Motor

Figure 4-19

¡ Refer to the respective specifications for SS, RS series Motors.

¡ Refer to “3.3. Standard Combination” for the reference number and cable length.

19

24

42

L

φ
6

φ
6

40
25

Connector
(AMP, 172495-1)

Connector Shell
(JAE, DA-C1-J10)

Connector
(JAE, DA-15P-N)

Resolver Cable

Motor Cable

Connector
(JST Corp., MLP-15V)

Unit: mm

To Motor

CN4

To ESA23 Driver 
Unit Connector

CN3

To ESA23 Driver 
Unit Connector
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A B

G H

M N

S T

Y Z

BS ENT

C

I

O

U

?

D E F

J

P

V

,

K

Q

W

/

L

R

X

*

SPSHIFT CTRLESC

1 2 3 4 5 –

6 7 8 9 0 .

# $ < > % +

& , ( ) ? =

JA
E

D
E

–C
I–J6

Main frame

Liquid Crystal Display

9826

18
0

68

86

Cable
38

(Cable length 3000)

19

Connector socket
(JAE, DE-C1-J6)

Connector
(JAE, DE-9P-N)

Numeric keys
Code keys (small letters)

Alphabetic keys

Special code keys

SHIFT
ESC
CTRL
BS
SP
ENT

: Shift key
: Escape key (not used)
: Control key (not used)
: Back space key 
: Space key 
: Enter key 

To ESA Driver 
Unit Connector

CN1

Unit: mm

Note a

Note s

Note d

Note f

4.4. Handy Terminals

¡ FHT11 Handy Terminal is an easy to use hand held terminal with an RS-232C communication interface
for Megatorque Motor System Driver Unit.  FHT11 terminal connects directly to the CN1 connector on
the ESA23 Driver Unit.

4.4.1. Name of Each Part and Dimensions

Figure 4-20

Note a SHIFT: Press the code key while holding “SHIFT” key. (Small characters)

s BS : When correcting logged-in mistakes, press “BS” key.

d SP : Press “SP” key to have space between characters

f ENT : Press “ENT” key at the end of the command or the parameter
setting.
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Item

Power source valtage

Power consumption

Mass

Specification

DC 5V ±5%

200 mW

Temperature

Humidity

Data code

Communication speed

Data bit

Stop bit

Start bit

Parity check

250g (exclude cable)

¡Operating : 0~50°C
¡Storage : -10~+65°C
35~85% (Non condensing)

ASCII code

9600 b.p.s

8 bit

2 bit

1 bit

None

RS-232C Interface

Environment

4.4.2. Specifications

Table 4-13
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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.

¡ If another RS-232C terminal is used, refer to “Chapter 5.2” for the wiring.

Table 5-1

5.1.1. CN1 Pin-Out

Figure 5-1 : CN1 Pin-out

5.1.2. CN1 Signal List

Table 5-2 : CN1 Signal List

Driver Unit connector Japan Aviation Electronics Industry, Limited DELC-J9SAF-13L6

Mating connector type

Mating connector shell type

Japan Aviation Electronics Industry, Limited DE-9P-N

(to be prepared by the user)*

Japan Aviation Electronics Industry, Limited DE-C1-J6

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

(user device side)

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

Receive data

Transmit data

FunctionPin Signal Name I/O

1

2

3

4

5

6

7

8

9

TXD

CTS

RXD

DSR

DTR

SG

RTS

+5V

FG

Output

Input

Input

Input

Output

–

Output

Output

–

Clear to send

Data set ready

Data terminal ready

Digital signal ground

ø  Ready to send

Never connect

Frame ground (shield)

9

8

6

5

4

3

2

1

FG

+5V

RTS

DTR

DSR

RXD

CTS

TXD
DG

7
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5.1.3. RS-232C Communication Specifications

Table 5-3 : RS-232C Communication Specification

5.1.4. Sample Wiring Diagram

¡ Connect the ESA23 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

Item

Transmission

Communication speed

Word length

Stop bit

Parity

Character code

Specification

Asynchronous, full duplex

9600 b.p.s.

8 bit

2 bit

No

ASCII code

¡ X–On/Off Protocol: No

¡ RTS/CTS Control: Yes
Communication procedure

ESA23 Driver Unit

CN1

1
3

7

2

4

5

6

9

RSｰ232C Terminal

TXD

RXD

RTS

CTS

DSR

DTR

SG

FG

TXD

RXD

RTS

CTS

DSR

DTR
DG

FG
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' RTS Control / CTS Monitoring Inactive

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

Figure 5-3

5.2. CN2 : Control I/O Connector

¡ The table below shows connector types for the CN2.

Table 5-4

' Wiring Precautions

¡ Use the shielded cable for CN2 and a twisted pair cables for the pulse train input and position feedback
signals.

¡ These cables should be laid in an independent duct separate from the power line.

¡ Connect one end of the cable shield to the frame ground (FG).

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

ESA23 Driver Unit

CN1

1
3

7

2

4

5

6

9

RS–232C Terminal

TXD

RXD

RTS

CTS

DSR

DTR

SG

FG

TXD

RXD

RTS

CTS

DSR

DTR
DG

FG

Connector type (Driver Unit side)
Japan Aviation Electronics

DBLC-J25SAF-13L6

Mating connector type

Mating connector shell type

Japan Aviation Electronics

Japan Aviation Electronics

DE-25P-N

(supplied with the Driver Unit)

DB-C2-J9

(supplied with the Driver Unit)

(user device side)

(user device side)

Industry, Limited

Industry, Limited

Industry, Limited
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Type 1 (TY1)

Type 2 (TY2)

Type 3 (TY3)

Type 4 (TY4)

Type 7 (TY7)

¡Pulse train input   ¡16 channels

¡Pulse train input   ¡4 channels   ¡Jog

¡Pulse train input   ¡4 channels   ¡Overtrabel limit

¡Pulse train input   ¡Clear input   ¡Home return start   ¡Overtravel limit

¡Pulse train input   ¡Overtravel limit   ¡Jog

/ N

O N

S K SP

ENT

ENT

Input the password. (NSK  ON)
The password acknowledgment message appears on the display.

Input the command to set Type 2. (TY2)
The message indicates that the polarity of all the 
input ports has been set to A contact.

a


s

:
:/NSK ON
 NSK ON
:_

 NSK ON
:TY2
 ABX0X0XXXX
:_

T Y 2 $

5.2.1. Setting I/O Type

¡ The Input / Output of the CN2 connector are 5 types as described below.

¡ The users can select one type by setting parameter “TY”.

¡ This parameter is set to Type 1 before shipped.

Table 5-5 : CN2

¡ The password input is necessary when setting the I/O connector type.

¡ Inputting the parameter TY sets the polarity of all input ports to A contact. (When “TY” is the same as the
previously set type, the polarity is not reset but maintained.)

¡ The change of the input polarity is allowed only with the four signals below.

™ EMST : Emergency stop

HLS : Home limit switch

OTP : + direction overtravel limit switch (CW direction)

OTM : – direction overtravel limit switch (CCW direction)

™ Refer to “Chapter 5.2.4” for the details.

' Setting Example

¡ Set the I/O signals of Connector CN2 to Type 2.

(Refer to “5.2.4. Setting the Polarity” for more details.)
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5.2.2. CN2 Pin-Out

¡ The input /output signals of the CN2 connector are in the following 5 types, and the user can select one
type by setting the TY parameter.  This parameter is set to Type 1 before shipment.

Figure 5-4

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

SVON

RUN

HOS

OTM

CWP－

CCWP－

CHA

CHB

CHZ

SGND

DRDY＋

IPOS

DC24

EMST

HLS

CLR

OTP

CWP＋

CCWP＋

CHA

CHB

CHZ

BRK

DRDY－

COM

＊

＊

＊

Type 4 (TY4)

Pulse train input
Home return start, Clear input, Overtravel limit

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

SVON

RUN

PRG3

PRG1

CWP－

CCWP－

CHA

CHB

CHZ

SGND

DRDY＋

IPOS

DC24

EMST

HLS

PRG2

PRG0

CWP＋

CCWP＋

CHA

CHB

CHZ

BRK

DRDY－

COM

＊

＊

＊

Type 1 (TY1)

Pulse train input
16 cahnnels

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

SVON

RUN

PRG3

DIR

CWP－

CCWP－

CHA

CHB

CHZ

SGND

DRDY＋

IPOS

DC24

EMST

HLS

PRG2

JOG

CWP＋

CCWP＋

CHA

CHB

CHZ

BRK

DRDY－

COM

＊

＊

＊

Type 2 (TY2)

Pulse train input
4 cahnnels, Jog

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

SVON

RUN

PRG3

OTM

CWP－

CCWP－

CHA

CHB

CHZ

SGND

DRDY＋

IPOS

DC24

EMST

HLS

PRG2

OTP

CWP＋

CCWP＋

CHA

CHB

CHZ

BRK

DRDY－

COM

＊

＊

＊

Type 3 (TY3)

Pulse train input
4 cahnnels, Overtravel limit

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

SVON

RUN

DIR

OTM

CWP－

CCWP－

CHA

CHB

CHZ

SGND

DRDY＋

IPOS

DC24

EMST

HLS

JOG

OTP

CWP＋

CCWP＋

CHA

CHB

CHZ

BRK

DRDY－

COM

＊

＊

＊

Type 7 (TY7)

Pulse train input
Jog, Overtravel limit
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5.2.3. CN2 Signal List

Table 5-6 : Type 1

Table 5-7 : Type 2

Pin

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Signal Name

COM

DRDY–

BRK

CHZ*

CHB

CHA

CCWP+

CWP+

PRG0

PRG2

HLS

EMST

DC24

IPOS

DRDY+

SGND

CHZ*

CHB*

CHA*

CCWP–

CWP–

PRG1

PRG3

RUN

SVON

I/O

Output

Output

Output

Output

Output

Output

Input

Input

Input

Input

Input

Input

Input

Output

Output

—

Output

Output

Output

Input

Input

Input

Input

Input

Input

Function

Output COMMON

Driver Unit ready (–)

Brake control signal (normally closed)

Position feedback øZ/digital position data MSB*

Position feedback øB

Position feedback øA

Counter clockwise pulse (+)

Clockwise pulse (+)

Programmable move bit 0

Programmable move bit 2

Home limit switch

Emergency stop

24 VDC external supply

In-position

Driver Unit ready (+)

Signal ground

Position feedback  øZ /digital position data ∗MSB*

Position feedback  øB

Position feedback  øA

Counter clockwise pulse (–)

Clockwise pulse (–)

Programmable move bit 1

Programmable move bit 3

Run move

Servo-on

Pin

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Signal Name

COM

DRDY–

BRK

CHZ*

CHB

CHA

CCWP+

CWP+

JOG

PRG2

HLS

EMST

DC24

IPOS

DRDY+

SGND

CHZ*

CHB*

CHA*

CCWP–

CWP–

DIR

PRG3

RUN

SVON

I/O

Output

Output

Output

Output

Output

Output

Input

Input

Input

Input

Input

Input

Input

Output

Output

—

Output

Output

Output

Input

Input

Input

Input

Input

Input

Function

Output COMMON

Driver Unit ready (–)

Brake control signal (normally closed)

Position feedback øZ/digital position data MSB*

Position feedback øB

Position feedback øA

Counter clockwise pulse (+)

Clockwise pulse (+)

Jog

Programmable move bit 2

Home limit switch

Emergency stop

24 VDC external supply

In-position

Driver Unit ready (+)

Signal ground

Position feedback  øZ  /digital position data ∗MSB*

Position feedback  øB

Position feedback  øA

Counter clockwise pulse (–)

Clockwise pulse (–)

Direction

Programmable move bit 3

Run move

Servo-on
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Table 5-8 : Type 3

Table 5-9 : Type 4

Pin

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Signal Name

COM

DRDY–

BRK

CHZ*

CHB

CHA

CCWP+

CWP+

OTP

PRG2

HLS

EMST

DC24

IPOS

DRDY+

SGND

CHZ*

CHB*

CHA*

CCWP–

CWP–

OTM

PRG3

RUN

SVON

I/O

Output

Output

Output

Output

Output

Output

Input

Input

Input

Input

Input

Input

Input

Output

Output

—

Output

Output

Output

Input

Input

Input

Input

Input

Input

Function

Output COMMON

Driver Unit ready (–)

Brake control signal (normally closed)

Position feedback øZ/digital position data MSB*

Position feedback øB

Position feedback øA

Counter clockwise pulse (+)

Clockwise pulse (+)

+ direction overtravel limit switch (CW direction)

Programmable move bit 2

Home limit switch

Emergency stop

24 VDC external supply

In-position

Driver Unit ready (+)

Signal ground

Position feedback øZ / digital position data ∗MSB*

Position feedback  øB

Position feedback  øA

Counter clockwise pulse (–)

Clockwise pulse (–)

– direction overtravel limit switch (CCW direction)

Programmable move bit 3

Run move

Servo-on

Pin

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Signal Name

COM

DRDY–

BRK

CHZ*

CHB

CHA

CCWP+

CWP+

OTP

CLR

HLS

EMST

DC24

IPOS

DRDY+

SGND

CHZ*

CHB*

CHA*

CCWP–

CWP–

OTM

HOS

RUN

I/O

Output

Output

Output

Output

Output

Output

Input

Input

Input

Input

Input

Input

Input

Output

Output

—

Output

Output

Output

Input

Input

Input

Input

Input

Input

Function

Output COMMON

Driver Unit ready (–)

Brake control signal (normally closed)

Position feedback øZ/digital position data MSB*

Position feedback øB

Position feedback øA

Counter clockwise pulse (+)

Clockwise pulse (+)

+ direction overtravel limit switch (CW direction)

Clear

Home limit switch

Emergency stop

24 VDC external supply

In-position

Driver Unit ready (+)

Signal ground

Position feedback  øZ /digital position data ∗MSB*

Position feedback  øB

Position feedback  øA

Counter clockwise pulse (–)

Clockwise pulse (–)

– direction overtravel limit switch (CCW direction)

Home return start

Positioning start

Servo-onSVON
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Table 5-10 : Type 7 (TY7)

  Caution  : For the Input / Output signals of a special-order Driver Unit, refer to its
specification document.

Pin

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Signal Name

COM

DRDY–

BRK

CHZ*

CHB

CHA

CCWP+

CWP+

OTP

JOG

HLS

EMST

DC24

IPOS

DRDY+

SGND

CHZ*

CHB*

CHA*

CCWP–

CWP–

OTM

DIR

RUN

I/O

Output

Output

Output

Output

Output

Output

Input

Input

Input

Input

Input

Input

Input

Output

Output

—

Output

Output

Output

Input

Input

Input

Input

Input

Input

Function

Output COMMON

Driver Unit ready (–)

Brake control signal (normally closed)

Position feedback øZ/digital position data MSB*

Position feedback øB

Position feedback øA

Counter clockwise pulse (+)

Clockwise pulse (+)

+ direction overtravel limit switch (CW direction)

Jog

Home limit switch

Emergency stop

24 VDC external supply

In-position

Driver Unit ready (+)

Signal ground

Position feedback  øZ /digital position data ∗MSB*

Position feedback  øB

Position feedback  øA

Counter clockwise pulse (–)

Clockwise pulse (–)

– direction overtravel limit switch (CCW direction)

Jog direction select

Positioning start

Servo-onSVON

* The FZ parameter (RS232C communication) is used to select between the position

feedback signal øZ and the digital position signal MSB.
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5.2.4. Setting the Polarity (A contact or B contact) of the Input Ports

' Setting Example

¡ Set the polarity of the EMST (emergency stop) input port to B contact.

Refer to “Explanation” in page 5-10 for the meaning of display.

Press the code key while holding down the SHIFT 
key.

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

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

The second bit following AB represents EMST.  Set this 
bit to “1”, and the other bits to “X” (no change).

s


d


f

a

:
:?AB
 ABX0X0XXXX
:_

 ABX0X0XXXX
:/NSK ON
 NSK ON
:_

:/NSK ON
 NSK ON
 ABX1XXXXXX
:_

:
:?_

0 ?
SHIFT

/ N

O N

S K

A B X X

SP

ENT

ENT

A B ENT

X

X X X X

1 #
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' Explanation

¡ Set the polarity of the input port with the AB parameter.

¡ The password is necessary before inputting the AB parameter.

¡ The change of the input port polarity is allowed only with the EMST, HLS, OTP and OTM signals.

¡ Data is in the bit map format.  Refer to Table 5-11 for the correspondence between bits and signals.

(EMST is the second bit from the left, HLS the forth bit from the left, OTM the seventh bit from the
left and OTP the eighth bit from the left.)

Table 5-11

¡ Meaning of data

0 = A Contact setting (normally open)

1 = B Contact setting (normally close)

X = During input : Indicates no change.

On display (data read command) : Indicates that change of polarity is inhibited (the port is set to A
contact).

¡ All the bits of the AB parameter are set to A contact before shipment.

Pin No. 25 12 24 11 23 10 0922

TY1

TY2

TY3

TY4

TY7

SVON

SVON

SVON

SVON

SVON

EMST

EMST

EMST

EMST

EMST

RUN

RUN

RUN

RUN

RUN

HLS

HLS

HLS

HLS

HLS

PRG3

PRG3

PRG3

HOS

DIR

PRG2

PRG2

PRG2

CLR

JOG

PRG1

DIR

OTM

OTM

OTM

PRG0

JOG

OTP

OTP

OTP

Bit No. 7 6 5 4 3 2 1 0
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5.2.5. Changing I/O Type and Contact Polarity at Once

' Setting Example

¡ Set the I/O type to TY3 (SVON, EMST, RUN, HLS, PRG3, PRG2, OTP, OTM).  Set EMST, OTP and
OTM to B contact, and the rest to A contact.

' Explanation

¡ The IF command is the auxiliary command used to set the TY and AB parameters at once.

¡ The password is necessary before inputting the IF command.

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

Input the IF command to display the present 
I/O type and the polarity of the input ports. 
Then the data input prompt appears to wait for 
the input.

Set the I/O type to type 3 (TY3).
The message indicates that the polarity of all the 
input ports is set to A contact.

Set EMST (second bit following AB),  OTM (seventh 
bit), and OTP (eighth bit) to “1” and  the remaining bits 
to “X” (no change).

s


d


f

a

:IF
 TY1
 ABX0X0XXXX
?_

 ABX0X0XXXX
?TY3
 ABX0X0XX00
?_

?TY3
 ABX0X0XX00
?ABX1XXXX11
:_

:
:/NSK ON
 NSK ON
:_

/ N

O N

S K

A B X X

SP

ENT

ENT

I F ENT

T Y ENT

1 # X

X X 1 #

3 <

1 #
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5.2.6. CN2 Electrical Specifications

5.2.6.1. General Input Signal

Applied Inputs : SVON, EMST, PRG0~3, RUN, HOS, HLS, JOG, DIR, OTP, OTM, CLR

Table 5-12 Figure 5-5

5.2.6.2. Pulse Train Input

Applied Inputs : CWP+, CWP–, CCW+, CCW–

Table 5-13 Figure 5-6

5.2.6.3. General Output Signal

Applied Outputs : BRK, IPOS

Table 5-14 Figure 5-7

Item

Input voltage

Input impedance

Maximum current

Specification

24 VDC ±10%

3.3 kΩ
10 mA (per input)

* The polarity of DC24V external supply may be reversed.

3.3kΩ
DC24

input

68
0Ω

Driver Unit side

Item

Input voltage

Input impedance

Maximum current

Specification

5 VDC ±10%

240 Ω
25 mA

Driver Unit side

240 Ω

39
0 

Ω
 

input –

input +

Maximum saturated voltage 2 V

Item

Maximum load capacity

Specification

24 VDC/100 mA

Driver Unit side

COM

output
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5.2.6.4. Control Output Signal

Applied Outputs : DRDY+, DRDY–

Table 5-15 Figure 5-8

5.2.6.5. Position Feedback Output Signal

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

Table 5-16

Figure 5-9

Item Specification

Saturated voltage

Maximum open collector voltage

Maximum collector current

Recommended receiving devise

Output device

Output format

Line driver (CHA, CHB, *CHA, *CHB)

Line driver or open collector (CHZ, *CHZ)

(Can be selected by Jumper 1.  Refer to next page for the setting.)

Texas instruments AM26LS31

Texas instruments AM26L32 or equivalent

100mA

24V

1V or less

For open collector

CHA
CHB

*CHA
*CHB

Driver Unit sideDriver Unit side

CHZ

JP1

*CHZ

SGNDSGND

Maximum saturated voltage 2 V

Item

Maximum load capacity

Specification

24 VDC/100 mA

Driver Unit side

output–

output+
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' How to Set Jumper (JP1)

¡ Jumper (JP1) is for selecting output format of øZ position feedback signal.

¡ Jumper is inside of the Driver Unit.  When setting Jumper, remove the side cover of the Driver Unit.
Follow the procedure in Appendix 4 : How to replace ESA23 Driver Unit.

¡ Figure 5-10 indicates the Jumper location.

Figure 5-10

Table 5-17 : Jumper setting.

D
riv

er
 U

ni
t f

ro
nt

 p
an

el

LED

CN1

CN2
JP1

CN3

LD OCOUT

OC-Out short Open collector

Setting

LD-Out short

øZ output format

Line driver (Shipping set)
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5.2.7. Wiring Diagram (CN2)

' Wiring Example 1 : Type 1.

Figure 5-11 : 16 channels selection

Note : a Home Return
™ For example, program the HS command in CH0.
™ Immediately after turning on the power, select CH0 and turn on the

RUN input to execute the home return operation.

s Pulse train operation
™ Add the connections of the CWP± and CCWP± signals if you want

to use the pulse train operation.

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

f When the user installs a sensor as the home limit switch, connect its
output directly with the input port of the Driver Unit, not via the
controller.

13

25

12

11

24

9

22

10

23

CN2

DC24

SVON

EMST

HLS

RUN

PRG0

PRG1

PRG2

PRG3

TB

F·G

DC24V
Servo-on

Emergency stop

Home limit switch

Run move

Programmed move bit 0

Programmed move bit 1

Programmed move bit 2

Programmed move bit 3

Driver Unit ready

In-position 

P
ol

ar
ity

 o
f D

C
24

V
 e

xt
er

na
l 

su
pp

ly
 m

ay
 b

e 
re

ve
rs

ed

15

2

14

1

DRDY+

DRDY–

IPOS

COM

User’s controller ESA23 Driver Unit

DC24V
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' Connection Example 2 : Type 2.

Figure 5-12 : Jog operation and 4 channels selection

Note : a Home Return
™ For example, program the HS command in CH0.
™ Immediately after turning on the power, select CH0 and turn on the

RUN input to execute the home return operation.

s Pulse train operation
™ Add the connections of the CWP± and CCWP± signals if you want

to use the pulse train operation.

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

f When the user installs a sensor as the home limit switch, connect its
output directly with the input port of the Driver Unit, not via the
controller.

13

25

12

11

24

9

22

10

23

CN2

DC24

SVON

EMST

HLS

RUN

JOG

DIR

PRG2

PRG3

TB

F·G

DC24V
Servo-on

Emergency stop

Home limit switch

Run move

Jog

Jog direction

Programmed move bit 2

Programmed move bit 3

Driver Unit ready

In-position 

15

2

14

1

DRDY+

DRDY–

IPOS

COM

User’s controller ESA23 Driver Unit

DC24V

P
ol

ar
ity

 o
f D

C
24

V
 e

xt
er

na
l 

su
pp

ly
 m

ay
 b

e 
re

ve
rs

ed
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' Connection Example 3 : Type 3.

Figure 5-13 : Rotation limit range setting and 4 channels selection

Note : a Home Return
™ For example, program the HS command in CH0.
™ Immediately after turning on the power, select CH0 and turn on the

RUN input to execute the home return operation.

s Pulse train operation
™ Add the connections of the CWP± and CCWP± signals if you want

to use the pulse train operation.

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

f When the user installs sensors as the home limit switch, + direction
overtravel limit switch and – direction overtravel limit switch, connect
sensor outputs directly with the input ports of the Driver Unit, not via
the controller.

13

25

12

11

24

9

22

10

23

CN2

DC24

SVON

EMST

HLS

RUN

OTP

OTM

PRG2

PRG3

TB

F·G

DC24V
Servo-on

Emergency stop

Home limit switch

Run move

+ direction overtravel limit switch

– direction overtravel limit switch

Programmed move bit 2

Programmed move bit 3

Driver Unit ready

In-position 

15

2

14

1

DRDY+

DRDY–

IPOS

COM

User’s controller ESA23 Driver Unit

DC24V

P
ol

ar
ity

 o
f D

C
24

V
 e

xt
er

na
l 

su
pp

ly
 m

ay
 b

e 
re

ve
rs

ed
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' Connection Example 4 : Type 4.

Figure 5-14 : Pulse train, rotation limit and home return start clear input

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

s When the user installs sensors as the home limit switch, + direction
overtravel limit switch and – direction overtravel limit switch, connect
sensor outputs directly with the input ports of the Driver Unit, not via
the controller.

13

25

12

11

24

9

22

10

23

CN2

DC24

SVON

EMST

HLS

RUN

OTP

OTM

CLR

HOS

TB

F·G

DC24V
Servo-on

Emergency stop

Home limit switch

Run move

+ direction overtravel limit switch

– direction overtravel limit switch

Clear

Home return start

CW pulse train

CCW pulse train

Driver Unit ready

In-position

Positioning feedback øA

Positioning feedback øZ
/digital position data MSB

6

19

5

18

4

17

16

CHA

∗CHA

CHB

∗CHB

CHZ

∗CHZ

SGND

15

2

14

1

DRDY+

DRDY–

IPOS

COM

8

21

7

20

CWP+

CWP–

CCWP+

CCWP–

User’s controller ESA23 Driver Unit

DC24V

DC5V

Signal ground

Positioning feedback øB

P
ol

ar
ity

 o
f D

C
24

V
 e

xt
er

na
l 

su
pp

ly
 m

ay
 b

e 
re

ve
rs

ed
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' Wiring Example 5 : Type 7.

Figure 5-15 : Pulse train, rotation limit and home return start clear input

Note : a Home Return
™ For example, program the HS command in CH0.
™ Immediately after turning on the power, select CH0 and turn on the

RUN input to execute the home return operation.

s Pulse train operation
™ Add the connections of the CWP± and CCWP± signals if you want

to use the pulse train operation.

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

f When the user installs a sensor as the home limit switch, connect its
output directly with the input port of the Driver Unit, not via the
controller.

13

25

12

11

24

9

22

10

23

CN2

DC24

SVON

EMST

HLS

RUN

OTP

OTM

JOG

DIR

TB

F·G

DC24V
Servo-on

Emergency stop

Home limit switch

Run move

+ direction overtravel limit switch

– direction overtravel limit switch

Jog

Jog direction

CW pulse train

CCW pulse train

Driver Unit ready

In-position

Positioning feedback øA

Positioning feedback øZ
/digital position data MSB

6

19

5

18

4

17

16

CHA

∗CHA

CHB

∗CHB

CHZ

∗CHZ

SGND

15

2

14

1

DRDY+

DRDY–

IPOS

COM

8

21

7

20

CWP+

CWP–

CCWP+

CCWP–

User’s controller ESA23 Driver Unit

DC24V

DC5V

Signal ground

Positioning feedback øB

P
ol
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ity
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C
24

V
 e
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na
l 

su
pp
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5.3. CN3 : Resolver Cable Connector

¡ Since the resolver cable supplied with the Megatorque Motor System should always be used, you need
only plug the resolver cable connector into CN3.  Knowledge of the pin assignment or signal names is not
necessary.  This section is offered for reference.

  Caution  :¡Do not change the length of the cable.

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

  Danger  : ¡ 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 insert/remove the CN3 connector with the Driver Unit power
turned on.

Table 5-18

5.3.1. CN3 Pin-out

Figure 5-16 : CN3 Pin-out

5.3.2. CN3 Signal List

Table 5-19 : CN3 Signal List

15

14

12

8

7

6

5

4

REC
REA

REB

COMMON

13

11

9

3

2

1

FG 10

Function

Resolver signal phase A

Resolver signal phase B

Resolver signal phase C

Common

Frame ground

Pin

8

7

15

4

10

Signal Name

REA

REB

REC

COMMON

FG

Japan Aviation Electronics Industry, Limited DALC-J15SAF-13L9Driver Unit connector

Mating connector type Japan Aviation Electronics Industry, Limited DA-15P-N

Japan Aviation Electronics Industry, Limited DA-C1-J10Mating connector shell type



– 5-21 –

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 assignment or signal name is not
necessary.  This section is offered for reference.

  Caution  :¡ Do not change the cable length.

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

  Danger  : ¡ Insert the connector being careful of its orientation.  The connector is
of a self-locking type.  Insert the connector until it bottoms; 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 5-20

5.4.1. CN4 Pin-out

Figure 5-17 : CN4 Pin-out

5.4.2. CN4 Signal List

Table 5-21 : Signal Name and Function

Driver Unit connector AMP 172039-1

Mating connector type

Mating connector shell type

AMP 172495-1

(to be prepared by the user)

AMP 172774-1

(user device side)

(user device side)

(to be prepared by the user)

1

2

3

4

5

6

7

A+

A–

B+

B–

C+

C–

E

Function

Motor winding phase A (+)

Motor winding phase A (–)

Motor winding phase B (+)

Motor winding phase B (–)

Motor winding phase C (+)

Motor winding phase C (–)

Motor grounding wire

Pin

1

2

3

4

5

Signal Name

A+

A–

B+

B–

C+

6

7

C–

E
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Terminal Label

CONT

MAIN

FGND

Function

Control power input

Main power input

Frame ground

TB

Main power

CONT
 90V~
 240VAC

MAIN
 200V/
 220VAC

Noise filter

FGND

R

S

T

Noise filter

Control power
3-phase 200 VAC
Single-phase 200 VACSingle phase 200 VAC

TB

Main power

CONT
 100V/
 110VAC

MAIN
 100V/
 110VAC

Noise filter

FGND

Noise filter

Control power
Single-phase 100 VACSingle-phase 100 VAC

In the case of 200 VAC

In the case of 100 VAC

∗ The following are labeled 
on the 100 VAC system.

~

~

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

Do not connect this terminal.

Caution  :

Caution  :

5.5. TB : Terminal Block for Power Supply

5.5.1. Terminal List

Table 5-22 : Terminal Labels and Functions

5.5.2. Wiring Diagram (TB)

Figure 5-18 : Wiring diagram (TB)
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¡ Refer to “6.4.1. Connecting Power” for the wiring precautions.

¡ For the power supply cable, use a heat-resistant vinyl cable of 2 mm2 or more thick.

¡ Wire the power supply cables separately from the signal cables.  Never bind them together or route them
in the same duct.

¡ To prevent external noise, insert an isolation transformer and a noise filter between the power supply and
the Driver Unit.

Additional Notes

¡ When the power is turned on, an inrush current will occur because the capacitive load is connected to the
power supply. If circuit breaker and fuse are affected by the inrush current, install the inrush current
control circuit to the power supply circuit as shown in the figures below.

¡ The inrush current varies with the source impedance. When an inrush current is over 300A, the Driver
Unit may be damaged. We recommend to install the circuit to protect the Driver Unit.

¡ When the power is turned on in the inrush current control circuit, the current is being charged initially to a
capacitor of the Driver Unit through R1 and R2 resistors for 9 ~ 20 msec, which is required time to close
the contact of magnetic switch, and thus, the inrush current is reduced.

¡ When a magnet switch CR1 is failed (failed to contact), the resistor R1 may overheat and result in a fire.
We recommend to take the countermeasures by installing the thermal sensor circuit to turn main power
off.

¡ Example of circuit to reduce inrush current

Figure 5-19

Resistor R1 • R2 : Cement resistor 15 ~ 20W  10Ω
or ceramic resistor (Koa Ltd. HPC5 or equivalent)

Magnetic switch  CR1 : Contact point capacity  200V 20A or more

(SC-03 type or equivalent , recommended manufacturer; Fuji Electric)

¡ The optional “inrush current control circuit” is available. (Reference number M-FZ077)

Power supply
single phase
200V or 100V

CR1

R1

CR1

R2

R

S

T

R

Power supply
AC200V

S

T

Noise filter

Driver Unit

CR1

R1

CR1
R

S

T

R

S

Noise filter

Driver Unit

CR1
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[Checking Inrush Current]

Follow the instructions below to check the maximum inrush current.

a Set the current probe to phase S of the Driver Unit power supply.

( Response frequency of the monitor shall be 10 K Hz or more.)

s Inrush current shall be checked at the timing of A or B of the voltage wave form between phase R
and S of power supply.

d The maximum current reading of phase R just after the power supply is turned on is the inrush
current.

Figure 5-20

¡ When the dump resistor overheat alarm (Overheat 3: OH3) is detected, make sure to turn off the main
power to protect the internal dump resistor from burning due to the defective Driver Unit or abnormal
source voltage.

Current probe
Power supply Voltage wave 

form between 
phase R and S.

R

S

T

R

S

T

A

90°

120°

BDriver Unit
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6. Installation

6.1. Unpacking and Inspection

¡ Make sure that you have received following units.

1 Megatorque Motor

2 Driver Unit (CN2 mating connector and 2 fuse holders are included)

3 Cable Set (Motor and Resolver cable unit)

¡ Inspect shipping containers for damage as an indication that the System might have been mishandled in
transit.

¡ When unpacking the System, save all packing materials for reuse in the event that the System needs to be
shipped or require service.

  Danger  : Inspect the Motor and the Driver Unit very closely for damage which
might have occurred in shipment.  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 AC power.  The rotation should be smooth.

¡ If 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.
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6.2. Motor and Driver Unit Combination

  Caution  : Make sure that the combination of Motor and Driver Unit conforms to
your requirements.

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

¡ Standard Combination

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

¡ Special-order Combination

™ 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, serial numbers of
Motor and Driver Unit must be same.

¡ A nameplate is attached to individual 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.   06789

M- YS 2 020 FN001

Reference No.Max. torqueMotor series No.

Motor size No.

Seriel No.

06789-56ESA- Y 2 020 A23-11

Reference No. Seriel No.

Max. torque

Version No.

Motor series No.*

Motor size No.

Motor

Driver Unit

: YS Series Motor
: JS Series Motor 

Y
J

*
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6.3. Motor Mounting

¡ The high acceleration/deceleration characteristic of a direct drive mechanism requires the system to have
high mechanical rigidity. Therefore, it is essential to maximize rigidity of the Motor and the load system.

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

  Warning  : ¡ Fully fasten all the mounting holes (mounting tap holes) of the Motor.

¡ Fasten a load 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.

¡ Tightening torque of the fixing bolts are specified as follow.

  Warning  : The flatness of the surface where the Motor is mounted affects Motor
operation.  About less than 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 Mounting

Motor Mounting
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6.3.1. Bearing Load

6.3.1.1. Attaching the Load

¡ The load 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 all be tightened to prevent slippage.

6.3.1.2. Bearing Load

¡ The Motor uses a heavy duty bearing that can support most loads directly.

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

  Caution  : 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)

Axial Load Capacity (N)

Moment Load Capacity (N•m)

Distance between Rotor Surface

and Bearing Center* (mm)

YS2

3700

60

46.5

YS3

4500

80

52.5

YS4

9500

160

54.0

YS5

19600

400

58.5

* Use these values when calculating the moment load.

Refer to “4.1. Motor Specifications” for the details.

Axial Load Capacity (N)

Moment Load Capacity (N•m)

Distance between Rotor Surface

and Bearing Center* (mm)

JS0

950

10

31

JS1

1960

40

32

JS2

3700

60

30

* Use these values when calculating the moment load.

Refer to “4.1. Motor Specifications” for the details.
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6.3.2. Using a “Dummy” Load

¡ When you have to drive the Motor with a low-stiffness load, you may not be able to avail of the merits of
the Megatorque Motor System.  In some cases, a little 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”

“Dummy”

“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

a For smooth drive, the inertia of directly attached load should be :
Jd = Ji × 0.2

where

Jd : inertia of directly attached load

Ji : inertia of indirectly attached load

s When driving a speed reduction;

where

Jd = inertia of directly attached load

Ji = inertia of indirectly attached load

r = speed reduction ratio

“Dummy”

Example:

¡When the inertia of indirectly attached load (Ji) is 0.5 kg•m2, the inertia of

directry attached load (Jd) shall be:

Jd = 0.5 × 0.2

= 0.1 kg•m2

≤ 5
Ji

r2 × Jd

Example:

¡When

inertia of indirectly attached load Ji : 20 kg•m2

speed reduction ratio r : 1 : 3

the inertia of directry attached load (Jd) shall be:

Jd ≥ Ji

r2 × 5

≥ Ji

32 × 5

≥ 0.556 kg•m2
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6.3.3. Load Inertia

¡ Generally, the load inertia is much bigger than the rotor inertia of the Motor. The following table shows
the approximate inertia capacity. (Inertia is shown as J in kg·m2.)

Table 6-3 : Inertia Capacity

6.3.4. Fluctuating Load Inertia

¡ Changes in the inertia load directly influence the performance and stability of direct drive motors.  In the
case of large changes in the load inertia it may be necessary to change the servo loop gain.  To minimize
the effect of load inertia fluctuations, the ratio of inertia fluctuation should be kept as small as possible,
preferably less than 1 :

(Where Ri = ratio of inertia fluctuation, Jmax = load inertia at maximum, Jmin = load inertia at
minimum, Jrotor = rotor inertia)

6.3.5. Motor Operating Condition

™ Ambient Temperature : 0 ~ 40˚C.

™ Relative Humidity : 20 ~ 80 % (Non-condensing)

™ Indoor use only

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

¡ YS and JS Motor series are not water-tight.  If the Motor is to 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.

YS5120

YS3040

YS2005

YS4080

High speed positioning Large inertia (Low speed positioning)

0.006 ~ 0.25

0.05 ~ 2

0.1 ~ 4

JS0002

JS1003

JS2006

JS2014

0.15 ~ 6

0.003 ~ 0.1

0.004 ~ 0.15

0.008 ~ 0.3

0.018 ~ 0.7

(Unit: kgm2)

General use

0.25 ~ 0.5

2 ~ 4

4 ~ 8

6 ~ 12

0.1 ~ 0.2

0.15 ~ 0.3

0.3 ~ 0.6

0.7 ~ 1.4

12 ~ 30

–

–

–

–

–

–

–

YS2020

YS3008

0.025 ~ 1

0.01 ~ 0.4

1 ~ 2

0.4 ~ 0.8

–

–

YS5240 0.3 ~ 12 12 ~ 24 24 ~ 125

Ri =
Jrotor + Jmin

Jmax – Jmin
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6.4. Driver Unit Mounting

¡ The ESA23 Driver Unit may be mounted by the holes in brackets.

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

¡ When installing the Driver Unit in the control panel, keep the panel internal temperature within the range
from 0 °C to 50 °C.  If the heat sink overheat alarm (see “13. Alarms”) arises frequently, cool the heat
sink using a fan, etc.

  Caution  : When installing two or more Driver Units for multi-axis combinations,
give a space of about 10 cm between adjacent Driver Units.

¡ ESA23 Driver Unit has brackets for easy fixing to the control box or enclosure.

Figure 6-7

¡ The area where the Driver Unit is mounted must be free of water, corrosive gas, dirt, dust and any other
contamination.

10 or more

10 or more

Reference: Maximum power dissipation of ESA23 Driver Unit is 100W.
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6.4.1. Connecting Power

¡ The main power AC line input 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 r.p.s., then single phase power will be adequate.  If the application requires high
torque and speeds greater than 0.5 r.p.s., then the best Motor torque/speed performance is obtained by
supplying three phase power at a higher voltage.

¡ The control power AC line input supplies power to the internal low voltage switching power supply for
the logic and signal circuits.  The internal 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 mm2 (14AWG) or larger wire with heat-proof vinyl for power line.

¡ The electrical noise from outside sources and from the System itself can interfere with proper operation.
The protection from electrical noise must be designed into the installation.  Use a line noise filter on the
AC supply.  A suitable noise filter may be obtained from NSK. If you supply your own, it should meet
these requirements in Table 6-4.

Table 6-4 : Noise Filter Requirement

¡ 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 installed 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 “4.2.2.1. General Specifications” for the required
power of the Motor.

¡ Do not place the main power AC line input supplies and signal wires in 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 a relay between them.

¡ Install a circuit breaker on the main power AC line.  When the power is turned “ON”, an inrush current to
the circuit will occur because of the capacitive load connected to the main power supply circuit.

Driver Unit AC Line Noise Filter Voltage Rating Current Rating

220VAC, 3ø

220VAC, 1ø

110VAC, 1ø

250V AC/DC 15A AC/DC

Control Power 250V AC/DC 5A AC/DC


