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4 Introduction
H Overview of This Manual

This manual provides information about DYNASERYV, a direct drive servo motor. Make sure to
refer to this manual when you use the motor.

M Trademark

e Windows and Windows NT are registered trademarks of Microsoft Corporation in the
United States and/or other countries.
Adobe and Acrobat are trademarks of Adobe Systems Incorporated.
Pentium is a registered trademark of Intel Corporation in the United States.

e Other company and product names mentioned herein may be the trademarks or
registered trademarks of their respective owners.

H Copyright

The copyright of this manual belongs to Yokogawa Electric Corporation.
No part of this document may be reproduced, or transferred, sold or distributed to the third

party.
H Strategic Goods Advisory

It is required to obtain approval from the Japanese government to export goods regulated by
the Foreign Exchange and Foreign Trade Control Law from Japan.
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4 Conventions

B Symbols used in this manual

Throughout this manual, the following symbol marks are used to distinguish explained
information.

A DANGER : Describes cautions for avoiding danger in potentially hazardous
situations that may put operators' lives and bodies in danger such as

electric shock accident.

A WARNING : Describes points to be noted in situations that may cause damages
to software and/or hardware or system troubles.

AN
CAUTION : Describes important points when understanding operations and
functions.

A TP : Describes supplementary information about descriptions.

%SEE ALSO : Describes items and pages that should be referenced.
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€ Precautions

H Precautions Regarding this Manual

[ Please make sure this manual is made available to all end users.

o Do not operate the product before reading this manual and thoroughly understanding
its contents.

o This manual was created to provide detailed explanations of the functions offered by
the product. It is not guaranteed that it will suit any particular purpose a customer
might have.

The reproduction or copying of any portion of this manual is strictly prohibited without
prior permission from Yokogawa Electric.

The information provided in this manual is subject to change without notice.

If you have any questions or find any errors and/or omissions in the information
provided in this manual, please contact our Sales Department or the dealer from
whom the product was purchased.

B Precautions Regarding Protection, Safety and Product Modification

o To ensure your protection and that of the product, as well as the systems that use the
product, please observe all safety instructions and other precautions listed in this
manual.

[ If you operate the product in a manner contrary to the instructions provided in this

manual, the safety protection may be lost. In such an event, we make no warranties for
the quality, performance, functions and safety of the product.

] If you install protection/safety circuits for the product or systems that use this product,
make sure to install them on the product separately and externally. Do not install them
inside the product, nor should any internal parts of the product be modified in order to
do so.

Be sure to replace any parts and consumables of the product with parts specified by
us.

This product is neither designed nor manufactured to be used under conditions that
may directly affect the safety of humans including in nuclear or radiation-related
devices, railway facilities, aircraft instruments, marine instruments, air-navigation
facilities or medical devices. If it is necessary to apply the product in systems that
directly affect the safety of humans, it is the user's own responsibility to construct a
system for securing the safety of humans with devices and equipment other than the
applicable product.

o Modification of the product is strictly prohibited.

B Product Disclaimer

[ We make no warranty for the product except as prescribed by the guarantees.

[ We assume no responsibility for damages any user or third party may incur through
use of the product, nor for any direct or indirect damages that the user or a third party
may incur due to product defects that cannot be predicted by us, etc.
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M Software

We make no warranties for the software except as prescribed by the guarantees.
Copying and use of the software for any purpose other than as intended by us, such
as for use as a backup, is strictly prohibited.

Keep the original storage media of this software in a safe place. If you do not have the
original media, we may decline to offer our prescribed quality warranty and
maintenance services.

Reverse engineering of the software, including reverse compilation and reverse
assembly, is strictly prohibited.

The transfer, exchange or subleasing of any part of the software for unwarranted use
by a third party is prohibited without prior permission from Yokogawa Electric.
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B General Precautions Regarding DYNASERV

Never install the DYNASERYV motor in reverse, i.e. fixing the rotor of the motor and
making the stator rotate.

When removing the drive-side panel to replace consumables, etc., be sure to turn the
power OFF before doing so. It is dangerous to touch the high-voltage parts inside the
unit.

The motor rotates at a high velocity and torque. Take the rotation radius into
consideration during operations with load attached, and be sure to take precautions to
avoid the risk of bodily injury or equipment damage.

Be sure to ground the ground terminal to the earth.

When mounting a load on the motor rotor, be sure to leave a clearance between the
load and the upper surface of the motor of 1mm or more in order to maintain the
intended precision.

Never press an object into the hollow hole or apply force to it. When you lead an object
through the hollow hole, be sure to secure a clearance of 1 mm or more on both sides.
If force is applied to the hollow hole in the DMOLO motor, the internal encoder may be
damaged. The DROO motor has a hollow hole in its casting, so take the dimensional
allowance into consideration and use it with sufficient margins for both sizes and
shapes.

Object to be led through hollow hole

)?‘?f %
Attached part 7

V'E 178

7\

1 mm or more

. —
Do not subject the motor to strong force, impact or magnetic field. Please be aware
that the DROO motor is equipped with a built-in magnetic resolver.

D
—p»H—m-or more

Motor rotor

Motor's hollow hole

Bottom cover

Magnetic resolver <1:

Rotor

Be sure the mounting screws of a load never reach or exceed the effective screw
depth of the motor unit. Depending on the model used, the functions may be impaired
and failure may occur if screws reach or exceed the effective screw depth.

If you use the screw holes located above and below the box of the DrvGllII drive, be
certain the tips of the screws penetrate less than 8mm below the drive's surface. If this
precaution is not observed, it may cause an electric shock, short circuit and/or damage
to the motor.
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Vi

If you intend to use the motor in applications where the move is sliding/rotating at a
small angle (50°or less), it is necessary to perform a reciprocating move (rotate the
motor 180°from the operational range of motion) of 90°or more approximately 10 times
for every 10,000 cycles of the small-angle move in order to prevent the bearing
lubrication from becoming insufficient.

The motor's surface is magnetized. Keep objects that are affected by magnetism away
from the motor.

The motor and drive structures are not resistant to dust, splash or water (oil).
Therefore, choose the installation environment carefully.

The drive should be installed on an appropriate metal cabinet, observing the safety
measures prescribed by the Low Voltage Directive and EMC Directives.
Interchangeability between motors and drives is only possible if the drive and motor
are compatible (not every motor can be connected to every drive). To determine
compatibility, the DYNASERYV motor's five digit model and suffix code must match the
drive's five digit model and suffix code. For example, using O to represent the model
and suffix code values, the motor's five digit model and suffix code (DMOO-O0O0O or
DROO-O0O0O0O) must match the drive's model and suffix code (UDOOG3-0O000 or
uUROOG30O0O0), respectively. In addition, the current of the drive must also match the
motor requirements.

The load mounting surface on the DROLO motor's upper surface and the stator's
mounting surface at the bottom surface are coated to prevent rust. Before assembling
and using the product, wipe the coating off completely. If any coating remains, the
mechanical precision may be impaired. Be careful so that the coating material and
cleaning solution do not penetrate the motor. If so, the product's internal parts may be
damaged.

Surfaces where an anti-rust coating is applied

Do not place the motor in the manner shown below. Cables may be flattened and
ultimately disconnected due to the weight of the motor. If you install the motor with the
cable connections below the motor, be sure to include a structure that supports the
cables to avoid any potential damage.

If the product is installed in such a way that cables are bent in the machine, etc., be
sure the minimum bend radius of the cable is 50mm or more. Moreover, do not install
cables such that they are bent repeatedly. It may cause disconnection and failure.
Standard and optional cables provided by us are limited life-time article and
consumption goods.

The minimum bending radius
must be 50 mm or more.
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Vii

Do not conduct over-voltage tests. Circuitry in the drive or motor may become
damaged as a result of these types of destructive tests.

When connecting the motor and load, be sure to align the centers of the rotating parts
sufficiently. If there is a misalignment of 10 um or more, the bearing inside the motor
may be damaged.

Center misalignment of 10 um or less

7- -
] N

NN

WK Rz

Never attempt to disassemble or modify the motor or drive. We assume no responsibility
if you disassemble or modify them.

Disconnect all power and wait 7 minutes, before servicing. May cause electric shock. The
high voltage is applied to the regeneration resistor terminal.

Do not remove the separator attached in the regeneration resistor terminal of a drive. The
separator is attached to the model with which the regeneration resistor is not supplied so
that regeneration resistor may not be connected accidentally, and so that it cannot touch
carelessly.

In the case of UD1BO 3-0750 - drive ; Notch filter frequency (***Hz) peculiar to a motor is
stuck and displayed on the motor. First of all please set this value as a parameter 20
(frequency notch filter #1) and a parameter 22 (frequency notch filter #2). Then, please
tune the servo.
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1. Overview of the Product

1.1 DM/DR Series Motor

The DYNASERY is an outer rotor type direct drive servo motor that operates with high
velocity, high torque, and high precision.

Hl DM Series Motors

The DM Series motors are aluminum-based, chassis-type motors with built-in optical

encoders for high precision and excellent torque-to-weight ratios.

The types available are the DM1A, DM1B, and DM1C. For the DM1B type, two models, the

-004 and the -006, have flat designs featuring a low profile. The DM1C design has a smaller

external diameter.

e DM1A type: External diameter 264mm, diameter of the hollow hole 58mm, output torque
50 to 200N-m

e DM1B type (excluding DM1B-004 and -006): External diameter 160mm, diameter of the
hollow hole 25mm, output torque 15 to 75N-m

e DM1B-004, DM1B-006: Flange 160 mm square, external diameter 158mm, diameter of
the hollow hole 25mm, output torque 4 or 6N-m

e DMA1C type: External diameter 116mm, diameter of the hollow hole 25mm, output torque
4N-m

M DR Series Motors

The DR series motors are steel chassis-type motors with built-in magnetic encoders. They

have excellent weather resistance characteristics and are equipped with large diameter

hollow holes.

The types available are the DR1A, DR1E, DR1B, DR5A, DR5E, DR5B and DR5C. DR50O

types can be used for applications that require high-velocity rotation.

e DR1Atype: External diameter 264mm, diameter of the hollow hole 150mm, output torque
50 to 400N-m

e DR1E type: External diameter 205mm, diameter of the hollow hole 76mm, output torque
30 to 250N-m

e DR1B type (excluding DR1B-008): External diameter 150mm (DR1B-008 - 145mm),
diameter of the hollow hole 56mm, output torque 8 to 60N-m

e DR1B-008: External diameter 145mm, diameter of the hollow hole 56mm, output torque 8
N-m

o DRS5E type: External diameter 205mm, diameter of the hollow hole 76mm, output torque
70 or 100N-m

e DR5B type: External diameter 150mm, diameter of the hollow hole 56mm, output torque
30 to 70N-m

e DRS5C type: External diameter 107mm, diameter of the hollow hole 26mm, output torque
51to 15N-m

1.2 DrvGlil Drive

The DrvGlll is a direct drive servo motor drive. This next-generation drive was developed
based upon the SD/SR/TM and DrvGlI type drives. It has higher control performance and
operability; its functions are improved while the size was reduced.

e The volume of the drive box is approximately half (compared to the 2kW class SD and
SR drives) or approximately two thirds (compared to the 500 W class TM drive) the size
of the earlier products.

e The resolution is four times (compared to DM series motor SD drive) or two times
(compared to DR/LM motor SR/TM drive) that of the conventional products.

e A'utility software" (for Microsoft Windows) is provided that allows control of the motor
and drive through a simple, yet powerful software interface.
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1.3 Checking the Product

Please check the product as soon as you receive it. Please examine the label and check that
the types and quantities of the parts and products received, as well as accessories you have
ordered, are correct. Perform a visual inspection to ensure that there are no abnormalities in
their appearance.

If you received a different product than you ordered or the product does not conform to your
expectations, please contact us or the dealer from whom you purchased the product

immediately.
Name of product/accessory Shape Remarks
The shape varies, depending on
Motor unit the model and suffix code you
ordered.
Drive The shape varies depending on
the model.
TB1 power supply terminal
connector
(231-204/026-000 s
tandard
WAGO) accessories
(one piece per
TB2 motor terminal connector drive)
(231-203/026-000 WAGO)
Appendin_g _
TB3 regeneration terminal ;ee?_;’;erat'm resistor
connector (One piece per drive)
(231-202/026-000 WAGO) See the table on the
next page
~ |Screw-less terminal lever
[ -
3 (231-131 WAGO) Standard
2 accessories
a) (one piece per
TB4 sensor terminal connector drive)
(733-106 WAGO)
Appending
regeneration resistor
. . L S —— |series
Regeneration resistor C :,_ (One piece per drive)
See the table on the
next page
CN2 encoder/resolver connector
(PCR-S20F, PCR-LS20LA1 Honda Supplied wh
Tsushin Kogyo) upplied when
order includes
the additional
CN4 controller interface connector f/léﬁ,llx..wde
(PCR-S36FS, PCR-LS36LA Honda '
Tsushin Kogyo)
Option cables Optional
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H List of Models Provided with Regeneration Resistors

A regeneration resistor is provided for the models listed in the table below. A resistor is not
attached to drives of the 2kW class, as they have built-in regeneration resistors.

Model Suffix code Regeneration resistor
oo | GINOo T
URIAGS (oo e oo 800
UD1EG3 :8§8m:ggg:; gg:s 80W 500
ey [ OlONDDBoDON (W 2000

-015N-000B-200-N

M Faceplate of the Motor

Bottom cover

M Faceplate of the Drive

Stator

Motor model/suffix code

DM1A-050G6 _ ~

-1D2A1G2-003-0101/CN

203MM12345A)1

Displayed on the bottom cover
or the side of the rotor

YOKOGAWA ’ Made iB\Japan
\

Label Serial number

Drive model/suffix code, style No.

/

Input Output

D SERVO ACTUATOR

D
HODEL

-050N-1 AA-28A-N

l:llS

/ LISTED

POWER
v Mz PHASE|  ¢oNvERsioN

SUPPLY
ARMS ¥ EQUIPMENT

v Hz 3PHASE

OUTPUT
ARMS DUTY %

2WW7
[T 203MM12345A1 c €
YOKOGAWA ’\Made in Japan K

\
Serial number

Label
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2. Specifications
2.1 Standard Specifications

DM10[1 Type Motor

Note: Items with "*" indicate continuous rating of CE.

DM1A
ltem Unit
DM1A-200 DM1A-150 DM1A-100 DM1A-050
Maximum torque N-m 200 150 100 50
Rated torque * 3% N-m 67 50 33 17
Maximum velocity (100/200V) ps 12712
o Rated velocity (100/200V) ps 0.571.0 1.071.0
3 Encoder resolution plrev 4,096,000
=
g PEgittiacEIr?iEg Repeatability accuracy arc-sec +1
O
= Absolute accuracy arc-sec +15
Number of origin pulses plrev 100
Rated power consumption (100/200V) * kVA 1.5/3.0 1.573.0 1.3572.7 12724
Rated power consumption .,
(100/200V) * X kVA 1.3271.9 112715 1127112 0.71.70.71
Rotor inertia kg - m? 167 x 102 142x 103 119x 103 96% 103
Compression 4x10*
Axial load N
Tension 2x10*
Maximum overhung load N-m 400
- ; -6
5 Axial Compression N 2x10
o stiffness , mm o
= Tension 3x10
Moment displacement stiffness rad/N - m 4x107
Weight kg 29 24 19 14.5
Length L (See the Standard profile mm 188 163 138 113
outline drawings.) | With mechanical
brake mm 238 213 188 163
Y Please use it at 0.05rps or more over.
DM1B DM1C
ltem Unit -~
DM1B-075 | DM1B-060 | DM1B-045 | DM1B-030 | DM1B-015 | DM1 B-OOG* DM1B-004 DM1C-001)‘?
Maximum torque N-m 75 60 45 30 15 6 4 4
Rated torque * 3% N-m 25 20 15 10 5 2 1 1
Maximum velocity (100/200V) ps 24,24 25725 25725
o Rated velocity (100/200V) ps 1.02.0 ‘ 1.0715 | 1.0.2.0 1.5.72.0 ‘ 2020 2020 2020
=
g Encoder resolution plrev 2,621,440 2,621,440
=
S | Rotation o N
5 | positioning Repeatability accuracy o +1 +3 +3
O
= Absolute accuracy /2 +15 +20.+60 +20.+60
Number of origin pulses plrev 60 124 124
Rated power consumption (100/200V) * kVA 1.25/25 1122 1.0.2.0 1.0.2.0 0.8.71.6 0.35.70.5 0.3.70.4 0.25.70.4
Rated F(’ﬁ’g’gjrzggnvs)‘imp““’” b3 KVA 1.05-14 | 0810 | 07510 | 0.67.70.75 | 05,05 | 0303 |025-025| 02-02
Rotor inertia kg - m? 27x10° 23x10° 19x 103 15x 103 12x10°3 75x10% | 55x10% | 25x10°
Compression 3x10* 200 50 50
Axial load N
Tension 1x10* 200 50 50
Maximum overhung load N-m 200 50 - -
. i 6 - -
5 Axial Compression N 2.5x10
5 !
S | stifiness Tension 3x10° - -
Moment displacement stiffness rad/N - m 1x10° - -
Weight kg 14 12 9.5 75 5.5 5 3 3
Length L (See the Standard profile mm 194 168 143 118 92.5 65 45 77
outine drawings.) | With mechanical mm 233 208 183 157 132 - - -
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EDRO

O Type Motor

Note: Items with "*" indicate continuous rating of CE

DR1A
ltem Unit
DR1A-400 DR1A-300 DR1A-200 DR1A-150 DR1A-100 DR1A-050
Maximum torque N-m 400 300 200 150 100 50
Rated torque * 3 N-m 133 100 67 50 33 17
Maximum velocity (100/200V) ps 0.4.70.8 0.571.0 0.8.71.2 1.01.2 1.2/1.2 1818
° Rated velocity (100/200V) ps 0.25.70.5 0.571.0 1.071.0 15715
=
g Encoder resolution plrev 1,638,400
=
© | Rotation .
% positioning Repeatability accuracy arc-sec +3
= Absolute accuracy arc-sec +30
Number of origin pulses plrev 200
Maximum power consumption (100/200V) kVA 1.6.3.2 1.6.3.2 1.5.73.0 1.5.73.0 125725 125725
Rated power consumption (100/200V) *3%¢ kVA 112718 0914 1.06.71.9 0.8571.5 1127112 1.071.0
Rotor inertia kg * m? 400x 103 340x107% 285x 107 230x10°° 200 %107 180x 102
Compression 4x10*
Axial load N
Tension 2x10*
Maximum overhung load N-m 400
5 Compression 2x10%
° Axial stiffness mm/N
= Tension 3%x106
Moment displacement stiffness rad/N - m 4x107
Weight kg 65 55 45 36 31 26
Length L (See the Standard profile mm 358 304 250 212 185 158
outine drawings.)| - With mechanical mm 408 354 300 262 235 208
DR1B
ltem Unit
DR1B-060 DR1B-045 DR1B-030 DR1B-015 DR1B-008
Maximum torque N-m 60 45 30 15 8
Rated torque * 3% N-m 20 15 10 5 3
Maximum velocity (100/200V) ps 1424 1.8/2.4 24,24
° Rated velocity (100/200V) ps 1.0715 1.0°2.0 1.5.72.0 2.072.0
=
3 Encoder resolution
=
© il .
‘;9_, psgtiaotlrﬁﬂg Repeatability accuracy arc-sec +3
= Absolute accuracy arc-sec +45
Number of origin pulses plrev 124
Maximum power consumption (100/200V) kVA 1156723 1.0572.1 09.71.8 0.771.4 0.571.0
Rated power consumption (100/200\ * kVA 0.71.70.71 0.67.70.8 0.67.70.75 0.570.5 04704
Rotor inertia kg - m? 33x10% 26 %103 24 x103 21%x103 15x 103
Compression 3x104
Axial load N
Tension 1x10*
Maximum overhung load N-m 200
i 6
5 Axial Compression " 3x10
O | stiffness - mm ,
= Tension 4x10%
Moment displacement stiffness rad/N - m 2x10%
Weight kg 15.5 13.0 11.0 9.0 6.0
Length L (See the Standard profile mm 207 179 151 123 85
outline drawings.) [Wwith E;iganical mm 252 204 196 168 R
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Note: Items with "*" indicate continuous rating of CE

DR1E
ltem Unit
DR1E-250 DR1E-220 DR1E-160 DR1E-130 DR1E-100 DR1E-070 DR1E-030
Maximum torque N-m 250 220 160 130 100 70 30
Rated torque* N-m 83 73 53 43 33 23 10
Maximum velocity
(100/200V) ps 07712 1.01.2 1.2/1.2 1524 2024
° Rated velocity (100/200V) ps 0.571.0 1.0715 15720
=
g Encoder resolution p/rev 1,228,800
=
s )
3 pssﬁtiaotlrﬁﬂg Repeatability accuracy arc-sec +3
O
= Absolute accuracy arc-sec +45
Number of origin pulses plrev 150
Maximum power consumption
(100/200V) kVA 1.6.73.2 1.5.73.0 1428 1.2572.5 115723 1.0.2.0 0.971.8
Maximum power consumption . KVA 12518 11216 0915 075125 | 1.06/15 1.0/1.4 071,09
(100/200V)
Rotor inertia kg * m? 185x 102 170x10° 140x10° 125x10° 100 x 102 85x10° 72x10°
Compression 4x10*
Axial load N
Tension 2x10*
Maximum overhung load N-m 400
§ Axial Compression - 2x10%
stifiness Tension 3x10°%
Moment displacement stiffness rad/N - m 4x107
Weight kg 48 44 36 32 26 22 18
Length L (See the outline drawings.) mm 355 327 271 243 210 183 156
DR5E DR5B DR5C
ltem Unit
DR5E-100 | DR5E-070 | DR5B-070 | DR5B-050 | DR5B-030 | DR5C-015 [ DR5C-010 | DR5C-005
Maximum torque N-m 100 70 70 50 30 15 10 5
Rated torque* N-m 33 23 23 17 10 3 2
Maximum velocity
(100/200V) ps -/4.0 -/5.0 -/6.0
° Rated velocity (100/200V) ps -/2.0 -/4.0 -/4.0
g Encoder resolution p/rev 638,976 557,056 425,984
=
é psgtiaotlrﬁﬂg Repeatability accuracy arc-sec +4 +5 +5
= Absolute accuracy arc-sec +90 +90 +150
Number of origin pulses p/rev 78 68 52
Maximum power consumption
(100/200V) kVA -/34 -/3.1 -/34 -/3.1 -/3.1 -/14 -/1.2 -/0.6
Rated power consumption (100/200V) kVA -/17 -/1.25 -/1.18 -/0.95 -/0.67 -70.3 -/0.35 -703
Rotor inertia kg - m? 125x10% | 100x 103 37x103 34x103 27x103 8x103 7x10%3 6x103
Compression 4x104 3x104 5% 103
Axial load N
Tension 2x10* 1x10* 3x103
Maximum overhung load N-m 400 200 20
2 Compression 2x10% 3x10° 4x10%
= | Axial load mm/N
Tension 3x10° 4x10% 8x10%
Moment displacement stiffness rad/N = m 4x107 2x10° 8x107
Weight kg 32 26 18.0 16.0 135 6.5 5.5
Length L (See the outline drawings.) mm 243 210 240 212 184 140 113

TI 71M01D03-01E  7th Edition : 2005.02.10-00



HEMotor Environment Specifications

Motor Remarks
0 ~ 45C: Standard
Temperature |0 ~40C: CE continuous
Operation rating
Humidity 20~85% RH No condensation
Temperature -20~85°C
Storage
Humidity 20~85% RH No condensation
Must be no corrosive gasses, dust and dirt
Atmosphere Must be used at a maximum altitude of 1000
meters above sea level (CE mounting condition)

M Drive Interface Specifications

Suffix code 110 Position command pulse| Actual position pulse . ’
inputioutput input output Analog input 1 Analog input 2
Type |Spec
A 12~24VDC (Déféarggxasltgﬁéj;rd) M Actual position value None
s Maximum 2MHz Differential output
(500kHz for phases A | (RS422A standard)
B svbe and B) P Maximum 3MHz Torque/thrust control
(750kHz for phases A Velocity, torque torchJe/thrust foed
A 12~24VDC Differential input and B) and thrust forward
(RS422A standard) B Home signal
T '\g%)éﬁ_'ur? 2MEZ A Differential output
B 5VDC ( zforphases A | (R5422A standard)
and B)
U A 12~24VDC 5V open collector None
B 5VDC Maximum 200kHz
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HDrive General Specifications and Function Specifications

500W class ‘ 2kW class
2 |Main power supply 100 ~ 115VAC / 200 ~ 230VAC ffg:,’/{;’ 50/60 Hz
@ | Control power supply| 100 ~ 115VAC / 200 ~ 230VAC ffg:,’/" 50/60 Hz
5} ° N
2 [Maximum power
B s 1.3KVA | 3.4kVA
= | Temperature 0 ~ +50C (Operation) / 20 ~ +85C (Storage
[0)
% Humidity 20 ~ 90%RH, No condensing (Operation and Storage)
= No corrosive gases, dust-free atmosphere
i Atmosphere Must be used at a maximum altitude ofg1 000 meters above seg level (CE mounting condition)
5 Installation Wall-mount
S | Fan N/A Built-in DC Fan
§ Regeneration resisto External Built-in
§ |External Dimension 60 Wx 195 Hx 150 D (mm) 100 Wx195H %200 D (mm)
8 |weight 1.2 kg 2.5kg
] Low voltage (declaration) EN50178, EMC (declaration) EN55011 class A group 1, EN61800-6-3
& |Conformed standard
o UL508C
®
& |HiPot Insulating resistance: 10M or more (500VDC), Withstand voltage 1500VAC, one minute
DYNASERV UD1AG3; 4,096,000 pulses/rev (1,024,000 pulses/rev)
Encoder Resolution UD1BG3; 2,621,440 pulses/rev ( 655,360 pulses/rev)
UD1CG3; 2,621,440 pulses/rev ( 655,360 pulses/rev)
UR1AGS3; 1,638,400 pulses/rev ( 819,200 pulses/rev)
Values inside () is UR1BG3; 1,015,808 pulses/rev ( 507,904 pulses/rev)
factory default value UR1EGS; 1,228,800 pulses/rev ( 614,400 pulses/rev)
for command and UR5BG3; 557,056 pulses/rev ( 278,528 pulses/rev)
monitor pulses UR5CG3; 425,984 pulses/rev ( 212,992 pulses/rev)
URSEGS3; 638,976 pulses/rev ( 319,488 pulses/rev)
: Communication Start-stop system, binary communication
o (S;élgglzné?ggzzs) Communication Speed 38,400 bps
S Multi-channel (RS485) Max. 10 channels
=
€ Pos. Command pulse (input) [PLS-SIGN (STEP-DIR)], [UP-DOWN], [A-B encoder]
3 Pos. Monitor pulse (output)[UP-DOWN], [A-B encoder]
° Controller Interface 1/O input/output 12 for input, 6 for output (with terminal all function)
Analog input Velocity, Torque/Thrust command (select "T" for the model & suffix code),
Torque/Thrust limit, Torque/Thrust feed forward
Mechanical Input Signal | Home sensor, End Of Travel (EOT) sensor
« |Pos. control I-PD control, PID control
©
2 |Vel. control Proportional control, proportional integral control
(=]
€ |Feed Forward Position, velocity, acceleration
(o]
© |Filter Velocity command, velocity feedback, phase delay compensation and notch (2ch) filters
Operation Functions Homing, test, auto-tuning, positioning and jog move functions
Encoder error, over voltage, over current, low bus line power voltage, power failure, over load, regen.
Protection Functions Error detection, over speed, excessive pos. deviation, hardware EOT and software EOT (for linear
coordinate)
Monitor Velocity, current instruction, analog (2ch) and digital (2ch)

Operation display panel (optional)
Operation / Display Operation display pendant (optional)
Utility software

: Servo deceleration function at power failure (immediate stop)
Miscellaneous Dynamic brake (Select -1B or -1L for the model & suffix code.)
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2.2 Torque/Velocity Characteristics

EDM[] [ Motor
Torque values shown are peak values. Refer to the standard specifications for the continuous torque.

DM1A type

DM1A-200

n
(=3
o

————

~

DMiA-150

150

Maximum output torque (Nm)
o S
o o

o

N,
]
T
DM1A-100 A
DM1A-050 TSI \
05  Velocity (rps) 1.0

200 ~ 230VAC power supply
100 ~ 115VAC power supply

DM1B-004/006, DM1C type

Velocity (rps)

DM1B-006 Y.
N\
\
\
\
\
\
\
DM1B-004 T3
DM1C-004 PN
\ ~ N
\ \\
\
\ N
\ \
A}
\
\
\
\
|
0 1.0 20 25

Maximum output torque (Nm)

DM1B type

80

DM1B-075

70

60

DM18B-060

50

40

DM1B-045

30

DM1B-030

20

DM1B-015

<

\
=

0.5

Vélgcity (rp1s'f

2.

200 ~ 230VAC power supply
100 ~ 115VAC power supply
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2-7

EDR1[ Motor
Torque values shown are peak values. Refer to the standard specifications for the continuous torque.

DR1A type DR1E type
~ 450 —_
c D i £ 250 DR1E;250
2 400{2LA400 2 “Toriezeo—]
© \ " _*q\“\
S 3504 S 200 S
g i S lomEeteo |
S DR1A-300) S -
2 30 2 150 =
5 90 \ﬁ 5 " oRIE190~~
S 2501 N\ £ 5o DRIETOT =13
] ] R
g 200 DRJf»z\oo = DR1E-070 _ -
g 150 {2RIA150 g %0|DRIE030
x x £
[0] . a [0]
< 400 DR1A-100 1‘ < 0 05 T 2
DR1A-050| ‘~\ Velocity (rps)
50 =] :m
0 R 200 ~ 230VAC power supply
0 . 1
05 . ! 5 T 100 ~ 115VAC power supply
Velocity (rps)
DR1B type
E
Z %
o 70
gr 60 DR1B-26_O\‘\
S 50¢DR1B-045——=
3 Slomtsoso |77~ ;‘D —
3 20{DRIBOI5_ - gg—
g 101_DR1B-008 —
'% 00 0.5 1 15 2
= Velocity (rps)
EDRS5L[] Motor DR5B/DRS5E type
100 DRSE-100
= 90 N
€ g
) DR5E-070/DR5B-070
g 70 S
2 60
5 DRSB-050 N\ ~
2 50
3 40 AN
§ 50| DP5B-030 ! N\
= 20
g \
= 10
\
0
0 1.0 2.0 3.0 4.0 5.0
Velocity (rps)
DR5C type —_— 200 ~ 230VAC power supply
"""" 100 ~ 115VAC power supply
18 Cprscors
14 N
E ;
Z 12 <
° \
E 10 | DR5C-010 -
2 N
5 8 S
o N
3 6 N
° DR5C-005 ~
g 4 = ~
£ TS
T 2 ~
2 <
0
0 1.0 2.0 3.0 4.0 5.0 6.0

Velocity (rps)
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2.3 Model and Suffix Codes

EMotor
Model Suffix Code Suffix Code (Optional)
[ 11 11 |
DM1A—-050G—1D2A1G2—003—0101 . CE/CN
Motor model —— L— Suffix code (optional)
DM1A,DM1B,DM1C. ;gﬁ EUPPU"‘ the CE hmadrk,
’ ’ i : Connector attached,
DR1A,DR1B,DR1E,DR5B,DR5C,DR5E /TC1: Test result attached (standard test),
/TC30: Test result attached (absolute accuracy 30 seconds),
/TCA40: Test result attached §absolute accuracy 40 seconds),
/TCB0: Test result attached (absolute accuracy 60 seconds),
1 —_—] /TC90: Test result attached (absolute accuracy 90 seconds),
MaX|mum OUtpl‘It torque /TC120: Test result attached( (absolute accura)(/:y 120 seconzis),
"o /TC180: Test result attached (absolute accuracy 180 seconds),
-050" with a torque Qf 504N'm . [TC300: Test result attached gabsolute accurac¥ 300 secondsg
See the model specification code selection table.
Construction
D: With mechanical brake
F: With base i i i
G: Standard profile - Termination option (Encoder cable)
01: No lead
02: Open leads (core wire revealed)
: e 03: With MR-16LM or MR-8LM made by Honda Tsushin Kogyo
Drive compatibility 05 With MS3102A15-1P made by JAE. i o
D molor -1: Conpatie 55 L MSSBIP T e A )
DR motor -1: Compatible with the SR drive 73 With NJC-2012-AdM made by Nanabgshi B M)fg
-2: Compatible with the UR drive 79: With PCR-S20FS and -LS20LA1 made by Honda Tsushin Kogyo
* The DrvGlIl drive has the same compatibility
as the SR drive. Select "-1."
Drive current
A: 5A, B: 6A,
C: 15A, D: 20A . . .
Termination option (Motor cable)
Positioning accuracy -01: No lead )
-02: Open leads (core wire revealed)
2: 15 seconds, 3: 20 seconds, 4: 30 seconds, 5: 45 seconds :82 W:EE '\NAZS-§1n8§£gobig§1;'dé\llgg JAE
6: 60 seconds, 7: 90 seconds, 9: 150 seconds CWi Y f
4 4 -08: With MS3101B20-4P made by JAE (relay terminal)
-20: With GND cable, N1.25-M4 or N2-4 made by J.S.T. Mfg
-60: With N1.25-M4 made by J.S.T. Mfg
f -68: With 172159-1 and 170363-3 made by AMP (Japan)
Mechanical accuracy ~71: With 3191-06P and 1190-TL made by Molex
A1: Core run-out/surface run-out 5um or less, -72: With NCS-304-Ad made by Nanaboshi Electric Mfg
A2: Core run-out/surface run-out 10um or less,
A3: Core run-out/surface run-out 20um or less,
A4: Standard accuracy (core run-out/surface run-out 100um or less
o Cable length
Cable exit direction
G: Standard access (bottom surface) 3-digit display in units of 10 cm, minimum -003 (30 cm), maximum -300 (30 m)
S: Horizontal See the model specification code selection table.
Cable type
1: Robot cable
2: Fixed cable
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Model and Suffix Code Selection List

Suffix code
[ < > z — L=
S s & o T = o =
Model g g B 02 g £ § 2 § $5 % Termination Termination 3 5
g bt E |£8| ° |£5 &5 28| o Cable length option(Motor option (Encoder | & &
33 2 |ag| ¢ |98 R 8= 2 cable) Cable) A<
== 5] 5| 2 S & L& o°| & (5]
3 o 8| a | =
G (33 (1]
-050
D G 1]
G (33 (1]
-003
-004
-100 005
-008
010 .
D G 1020 [*1]
-030
N 1 -031
DM1A -1 D 2 A2 2 040
Ad -050
G -080 -
G s -100 1
-120
i
-300
D G 1]
G S 1]
-200
D G 1]
Sufiix code
1] 5
=3 c = =
S8 235 | £3
2=2 2983 ae
ESS EZEY 3
= u
£% s°8 :
[1-a] -01,-02, 01,02,03,05,
-03,-20 08,69,73,79
ICE
/TC1
/TC30
01,02,
[1-b] 03,79
-05,-08,
-71,-72 ICE
[1-c] 05,08, /ICN
69,73 /TC1
/TC30
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Model and Suffix Code Selection List

Suffix code
@ c > ‘ — % =
S S £ o © = © [
Model g g 8 o2 g % § g § b 5 % Termination Termination 3 5
g = E |£8| ° |£5 &5 28| o Cable length option(Motor option (Encoder | & &
g3 | 2 |9E| 2 |88 g8 ‘|s| 8 cable) Cable) 3L
= £ S 5| &2 |&¢® =0 0T | O
3 o ol o
-004 B -003,-004 2]
3 -005,-008
F 6 A2 S 2 -010,-020
-006 A -030,-031 2]
G -
G s )
-015
D G [**3]
G -
G Al s [**3]
-030 A2
Ad
D G [**3]
DM1B -1 -003,-004
G -005,-008 -
¢ S -010,-020 [**3]
-030,-031
-045 C 2 1.2 -040.-050
D G -080,-100 3]
-120,-150
-200,-300
G -
G s (3]
-060
D G [**3]
A2
A3
A4 G
G s [**3]
-075
D G [**3]
-003,-004
DM1C -004 F -1 A g A2 S 2 :8?8':823 [**2]
-030,-031
Suffix code Suffix code
[**2] [**3]
[} — [} —
B T
Termination Termination o5 Termination Termination o5
option(Motor option (Encoder E 3 option(Motor option (Encoder E B
cable) Cable) a3 cable) Cable) a3
01,02,03
-01,-02, 01,02, -01,-02, PO
2-al -20,-60 69,73,79 ICE -l -03,-20, 05,08,69,
73,79 ICE
/TC1
/TC1
/TC40 TC30
[2-b] 01,02,79 /Tc120 [3-b] 8;%
-05,-08,
-68,-72 ;gﬁ 71,72 /CE
[2-c] 69,73 /TC1 [3-c] 05,08, [CN
69,73, /TC1
[TC40 /TC30
/TC120
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Model and Suffix Code Selection List

Suffix code

Model

Maximum
output torque
Construction

Drive
compatibility
Drive current

Positioning
accuracy

Mechanical
accuracy

Cable exit

direction

Cable type
Cable length
Termination
option(Motor
cable)
Termination
option (Encoder
Cable)
Suffix
code(optional)

-010,-020,-030,-031,-040,-050,

-080,-100,-120,-150,-200,-300 4]

-050
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [4]
-120,-150,-200,-300

-010,-020,-030,-031,-040,-050,

-080,-100,-120,-150,-200,-300 4]

A1
-100 A2
A4 -003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**4]
-120,-150,-200,-300

-010,-020,-030,-031,-040,-050,

-080,-100,-120,-150,-200,-300 4]

-150

-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**4]
-120,-150,-200,-300
DR1A -1 D 4 G

-010,-020,-030,-031,-040,-050,

-080,-100,-120,-150,-200,-300 4]

-200

-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**4]
-120,-150,-200,-300

-010,-020,-030,-031,-040,-050, [**4]
-080,-100,-120,-150,-200,-300

A3

-300 Ad
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**4]

-120,-150,-200,-300

-010,-020,-030,-031,-040,-050,

-080,-100,-120,-150,-200,-300 4]

-400

-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**4]
-120,-150,-200,-300

Suffix code
[**4] —
©
<
R - x .8
Termination Termination =B
option(Motor option (Encoder @ %
cable) Cable) 8
O
01,02,03,05,
[4-a] -01,-02,-03,-20 08.69.73.79 ok
/TC1
/TC60
[4-b] 01,02,03,79
-05,-08,-71,-72 ICE
[4-c] 05,08,69,73 //'I?C’\‘1
/TC60
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Model and Suffix Code Selection List

Suffix code
o c = & — =
El s & o o] = o ©
Model 5 g B o2 g £ § b= § 55| & Termination Termination 38 S
£z 2 |28| 8 |85 &5 0B o Cable length option(Motor option (Encoder | & &
== 2 |58 o 2 3 3 =3 < 50
=& 5 £l 2z | 8§ 8 3 85| & cable) Cable) 3
5 8 g| 5 | & = 8
1 -010,-020,-030,-031,-040,-050, [*5]
-080,-100,-120,-150,-200,-300
-008 G
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**5]
-120,-150,-200,-300
1 -010,-020,-030,-031,-040,-050, [**5]
-080,-100,-120,-150,-200,-300
-015
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**5]
A1 -120,-150,-200,-300
A2
A4 ;| -010-020-030,-031,-040,-050, (5]
-080,-100,-120,-150,-200,-300
DR1B -030 -1 (03 5 G
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**5]
D -120,-150,-200,-300
G
1 -010,-020,-030,-031,-040,-050, [*5]
-080,-100,-120,-150,-200,-300
-045
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**5]
-120,-150,-200,-300
1 -010,-020,-030,-031,-040,-050, [**5]
A2 -080,-100,-120,-150,-200,-300
-060 A3
A4 -003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**5]
-120,-150,-200,-300
[**5] Suffix code
(] =
=
S ®
Termination Termination °5
option(Motor option (Encoder E s
cable) Cable) 3
01,02,03,05
[5-a] -01,-02,-03,-20 PO
08,69,73,79 ICE
/TC1
/TC90
[5-b] 01,02,03,79
-05,-08,-71,-72 ICE
/ICN
[5-c] 05,08,69,73 TC1
/TC90
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Model and Suffix Code Selection List

Suffix code
o c >| & - =
S S & o © = o ©
Model 5 g B o2 g £ § b= § 55| & Termination Termination 38 S
£z 2 |28| 8 |85 &5 0B o Cable length option(Motor option (Encoder | & &
x5 B A e o S0 S Q a9 ) =KC)
=& 5 £l 2z | 8§ o 3 83| & cable) Cable) 3
5 8 sl 5 |2 = o
1 -010,-020,-030,-031,-040,-050, [*6]
-080,-100,-120,-150,-200,-300
-030
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**6]
-120,-150,-200,-300
1 -010,-020,-030,-031,-040,-050, [*6]
A1 -080,-100,-120,-150,-200,-300
-070 A2
A4 -003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**6]
-120,-150,-200,-300
1 -010,-020,-030,-031,-040,-050, [*6]
-080,-100,-120,-150,-200,-300
-100
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**6]
-120,-150,-200,-300
1 -010,-020,-030,-031,-040,-050, [*6]
-080,-100,-120,-150,-200,-300
DR1E -130 G -1 D 5 G
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**6]
-120,-150,-200,-300
1 -010,-020,-030,-031,-040,-050, [*6]
-080,-100,-120,-150,-200,-300
-160
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**6]
A3 -120,-150,-200,-300
A4
1 -010,-020,-030,-031,-040,-050, [*6]
-080,-100,-120,-150,-200,-300
-220
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**6]
-120,-150,-200,-300
1 -010,-020,-030,-031,-040,-050, [*6]
-080,-100,-120,-150,-200,-300
-250
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, [**6]
-120,-150,-200,-300
Suffix code
**G
6] .
B®
Termination Termination S5
option(Motor option (Encoder £3
cable) Cable) 3
01,02,03,05
[6-a] -01,-02,-03,-20 PO
08,69,73,79 ICE
/TC1
/TC90
[6-b] 01,02,03,79
-05,-08,-71,-72 ICE
/ICN
[6-c] 05,08,69,73 TC1
/TC90
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Model and Suffix Code Selection List

Suffix code
@ c > ‘ — % =
S S = o © = © [
Model g g B o] g £ § 2 § 6 % Termination Termination 3 5
g = 2 |2B| 3 |85 &5 28| o Cable length option(Motor option (Encoder | & &
532 1] og o 3 Q G Q o @ <] =)
25 S g 2 8 & 28 8 5 © cable) Cable) »
3 o 8| a8 |& = o
1 -010,-020,-030,-031,-040,-050, 7]
A1 -080,-100,-120,-150,-200,-300
-030 A2
Ad -003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, 7]
-120,-150,-200,-300
1 -010,-020,-030,-031,-040,-050, 7]
-080,-100,-120,-150,-200,-300
DR5B -050 G -1 C 7 G
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, 7]
A3 -120,-150,-200,-300
Ad
1 -010,-020,-030,-031,-040,-050, 7]
-080,-100,-120,-150,-200,-300
-070
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, 7]
-120,-150,-200,-300
-005
DR5C 010 G | - B 9 ﬁi G 2 :8%{8%'005"008"010"020’ [*8]
-015
1 -010,-020,-030,-031,-040,-050, 7]
-080,-100,-120,-150,-200,-300
-070
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, 7]
-120,-150,-200,-300
DR5E G -1 D 7 Ad G
1 -010,-020,-030,-031,-040,-050, 7]
-080,-100,-120,-150,-200,-300
-100
-003,-004,-005,-008,-010,-020,
2 -030,-031,-040,-050,-080,-100, 7]
-120,-150,-200,-300
Suffix code Suffix code
[**7] [**8]
o O
- - B o . 8T
Termination Termination S5 Termination Termination S5
option(Motor option (Encoder E B option(Motor option (Encoder E B
cable) Cable) a3 cable) Cable) a3
01,02,03,05 01,02
[7-a] -01,-02,-03,-20 PO [8-a] -01,-02,-20 e
08,69,73,79 ICE 69,73,79 ICE
/TC1 /TC1
/TC180 /TC300
[7-b] 01,02,03,79 [8-b] 01,02,79
-05,-08,-71,-72 ICE -60,-68,-72 ICE
/CN ICN
[7-c] 05,08,69,73 Tl [8-c] 69,73 T
/TC180 /TC300
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M Drive

Model

Suffix code

Additional specification code

UD1AG3

Drive mode
UD1AG3, UD1BG3, UD1CG3, UR1AG3, UR1BG3,
UR1EG3, UR5BG3, UR5CG3, URSEG3

Combined motor rating

"-050" with a torque of 50 N-m; see the model specification
code table.

Resolution
N: Standard resolution

Basic structure

-A: 500 W without brake, -1B: 500 W built-in brake
-1K: 2kW W without brake, -1L: 2kW built-in brake

Drive current

A:5A,B:6A, C:15A,D: 20A

Power supply voltage

-050 N-1A A-2S

Power supply voltage
-1: 100 VAC system, -2: 200 VAC system

2kW Class Model and Suffix Code Selection List

Suffix code

Model

Combined motor
rating
Resolution
Basic structure
Drive current
Power supply
voltage

I/F type

I/F specification

Supported
standard

[Suffix code (optional)f

Ll
ola
oo

UD1AG3 150 D

-200
-015
-030

UD1BG3

-060
-075
-050
-100
-150
UR1AG3 (—— > D
-300
-400
-008 i«
015 | N | )
-030 c

-1

UR1BG3

-060
-030
-070
-100
-130 D
-160
-220
-250
-010
-030
UR5BG3 050 C
-070

UR1EG3

cCHw

/CN

/CN
/BK

/CN

/CN
/BK

-070
UR5EG3 100 D

/CN

A-N /CN

Additional specification code

/CN: A set of connectors attached
/BK: With mechanical brake

Supported standard

-N: Standard specification

Interface specification

A: Contact I/0 12 to 24 V
B: Contact /0 5V

Interface type

With differential input, and no velocity/torque/thrust input
With differential input, and velocity/torque/thrust input

S:
T:
U: 5V Open collector/high-speed 200 kH

500W Class Model and Suffix Code Selection List

Suffix code =
<
g e = > 5 %
g .5 ‘g E %o [ T 89 o
Model 52 | 5 2 5 32| 2| & |53 | @
o= S 7 o | 28 & c | 22| ¥
5 © I o ] oo [T o om o
Q 2 = 2> = o 345 <
£ x 2 5 [} g @ 2
8 i o L b5
o = @
UD1AG3 | -050 A
-004 B
-006
UD1BG3 ICN
015 A
-030
UD1CG3 | -004 :;
UR1AG3 | -050
-008 N | 1A ? A | | foN
UR1BG3 | -015 -1B U B /BK
-030
UR1EG3 | -030 B ICN
ICN
UR5BG3 | -010 2 IBK
-005 1
UR5CG3 | -010 2 ICN
015

The motors and drives are compatible only among the same models.

In other words, in the case of standard models, motors and drives, whose drive current as
well as the 5-digit parts of motor model (DMOO-O00O0, DROO-CCO0) and drive model
(UDOOG3-000, UROOMOG3-O00) are the same, can be combined in any ways to

operate together.
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2.4 Option Cables
2.4.1 Option Cable Model and Suffix Code

B Encoder/Resolver Cable

Model Suffix code
I [ |

C1E-E A 1-79 62 -030

Encoder/resolver cable model ;|
Cable length
Drive type 3-digit display in units of 10 cm, minimum -005 (50 cm), maximum -300 (30 m)
_E: UDG3 See the model and suffix code selection list
-M: UM1LG3
-S: URG3 Termination option (Motor side)
. 01: No lead
Drive current 02: Open leads (core wire revealed)
06: With MS3106B18-1S and MS3057-10A made by JAE
A; 5A, 6A 62: With 172170-1 and 170365-3 made by AMP (Japan)
C: 15A, 20A 79: With PCR-S20FS and PCR-LS20LA1 made by Honda Tsushin Kogyo
80: With NJC-2012-PF made by Nanaboshi Electric Mfg
90: With RM21TP-15S (HRS No. 109-0321) made by Hirose
Cable type
1: Robot cable
2: Fixed cable
Termination option (Drive side)

-01: No lead

-02: Open leads (core wire revealed)

-08: With MS3101B18-4P made by JAE (for relay)

-22: With DA-15PF-N and DA-C8-J10-F4-1 made by JAE

-69: With 172162-1 and 170363-3 made by AMP (Japan) (for relay)

-79: With PCR-S20FS and PCR-LS20LA1 made by Honda Tsushin Kogyo

-91: With DA-15PF-N and DA-C8-J01-F4-1 made by JAE and round terminal
(J.S.T. Mfg N1.25-M4)

-92: With 172162-1, 172159-1 and 170363-3 made by AMP (Japan)

Model and Suffix Code Selection List

Suffix code
Model g § % D
ode = 3 = Termination option | Termination option escription
0 0 o (Drive side) (Motor side) Cable length
a g 8
-01,-02,-79 -005,-010,-015,-020,
A -025,-030,-035,-040,
-045,-050,-060,-070,
-08,-69,-73 -080.-090.-100 Relay cable
E 01,0279 -005,-010,-015,-020,
-025,-030,-035,-040,
(03 -045,-050,-060,-070,
-080,-090,-100,-150,
-08,-69,-73 -200,-250,-300 Relay cable
010279 : -005,-010,-015,-020,
A -025,-030,-035,-040,
-045,-050,-060,-070,
-08,-69,-73 -080.-090 -100 Relay cable
s -01,-02,-79 -005,-010,-015,-020,
-025,-030,-035,-040,
(03 -045,-050,-060,-070,
-080,-090,-100,-150,
-08,-69,-73 -200,-250,-300 Relay cable

TI 71M01D03-01E  7th Edition : 2005.02.10-00



HMotor Cable

Model Suffix code
I I |

CIM-NA1-6061-030

Motor cable mode Cable length

3-digit display in units of 10 cm, minimum -005 (50 cm), maximum -300 (30 m)
See the model and suffix code selection list.

Drive type
Always -N Termination option (Motor side)
: 01: No lead
Drive current 02: Open leads (core wire revealed)
A 5A 6A 06: With MS3106B20-4S and MS3057-12A made by JAE
i 61: With 172167-1 and 170366-3 made by AMP (Japan)
C:15A, 20 70: With 3191-06R and 1189ATL made by Molex
74: With NCS-304-P made by Nanaboshi Electric Mfg
Cable type
1: Robot cable H H : : H
2 Food catle Termination option (Drive side)

-01: No lead

-02: Open leads (core wire revealed)

-03: With N2-4 made by J.S.T. Mfg

-08: With MS3106B20-4P made by JAE (for relay)

-20: With GND cable, N1.25-M4 or N2-4 made by J.S.T. Mfg

-60: With N1.25-M4 made by J.S.T. Mfg

-68: With 172159-1 and 170364-3 made by AMP (Japan) (for relay)
-71: With 3191-06P and 1190TL made by Molex (for relay)

-72: With NCS-304-Ad made by Nanaboshi Electric Mfg (for relay)

Model and Suffix Code Selection List

Suffix code
g g g
Model = 3 = Termination option | Termination option Description
2 § 2 (Drive side) (Motor side) Cable length
= > ©
-01,-02,-20,-60 -005,-010,-015,-020,
-025,-030,-035,-040,
A 01,02,61,74 -045,-050,-060,-070,
-68,-72 -080,-090,-100, Relay cable
om N 2 005,-010,-015,-020,
-01,-02,-03,-20 0102.06 -025,-030,-035,-040,
c 7074 -045,-050,-060,-070,
-08,-71,-72 ' -080,-090,-100,-150, Relay cable
-200,-250,-300
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EController Cable .
Model Suffix code

\ [ \
—2276-020

Controller cable model
Cable length

3-digit display in units of 10 cm, minimum -002 (20 cm), maximum -050 (5 m)
See the model name specification code selection table.

Drive type
Drive current L Termination option (Controller side)
Always N ;

02: Open leads (core wire revealed)

76: With DE-9SF-N and DE-C8-J9-F4-1 made by JAE (RS-232C for DOS)
Cable type
Always N Termination option (Drive side)

-22: With DA-15PF-N and DA-C8-J01-F4-1 made by JAE
-42: With PCR-S36FS and PCR-LS36LA made by Honda Tsushin Kogyo

Model and Suffix Code Selection List

Suffix code
Model g § § Di
odel = 3 = Termination option | Termination option escription
g 3 % (Drive side) (Controller side) Cable length
5 z T
5 (&)
-22 76 -020 RS232C cable(DOS) for CN1
-002,-003,-004,-005,
C1P -E N N -006,-007,-008,-009,
-42 02 -010,-012,-015,-020, PLC cable for CN4
-022,-025,-030,-035,
-040,-045,-050,
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2.4.2 Recommended Cables

HBRecommended Cables for DM[1[1 Motors (Excluding DM1B-004, DM1B-006 and DM1C-004)

Connector
Extension cable Outgoing line
Extension cable, drive side Exten5|on5;:daeble, motor Outgoing line, motor side
207
J.S.T. Mfg N2-4
Canon connector made by C1M-NC-2006-000
JAE Canon connector made by| @
= PSTMENES T eonneotor MSS106B20-48 1o M1aS 02204
8 Clamp MS3057-12A
% Connector 3191-06R Connector 3191-06P 7
= J.S.T. Mfg N2-4 Contact 1189ATL Contact 1190TL
Made by Molex Made by Molex
7o
Connector made by Connector made by
J.S.T. Mfg N2-4 Nanaboshi Electric Mfg Nanaboshi Electric Mfg
NCS-304-P (female) NCS-304-Ad (male)
Connector PCR-S20FS “79”
Cover PCR-LS20LA1 _
Made by Honda Tsushin I ® =
Kogyo ©
% Connector PCR-S20FS |Canon connector made by Canon connector made b C1E-ECO-7906-000 “05”
3 Cover PCR-LS20LA1 JAE JAE ¥
& | Made by Honda Tsushin |Connector MS3106B18-1S
é Kogyo Clamp MS3057-10A Connector MS3102A18-1P
o K
= ngcsrcg’ég_cl_zzsof_%s Connector 172170-1 Connector 172162-1
2 | Made by Honda Tsushin Contact 170365-3 Contact 170363-3
e ¥ K Made by AMP (Japan) Made by AMP (Japan)
5 ogyo
Connector PCR-S20FS Connector made by Connector made by
Cover PCR-LS20LA1 : ) : )
Made by Honda Tsushin Nanaboshi Electric Mfg Nanaboshi Electric Mfg
¥ Kogyo NJC-2012-PF (female) NJC-2012-AdM (male)

Numbers in parentheses in the table show terminal treatment of the suffix code.
See "Model and Suffix code" for the terminal treatment codes for motor outgoing line.

Hl Recommended Cables for DM1B-004, DM1B-006 and DM1C-004 Motors

Connector
- Extension cable Outgoing line
Extension cable, drive side Extensmnsrdaeble, motor Outgoing line, motor side
20"
Qb
J.S.T. Mfg N1.25-M4
=]
@ “RR”
2 Connector 172167-1 Connector 172159-1 CTM-NAL-2061-000 68
h J.S.T. Mfg N1.25-M4 Contact 170366-3 Contact 170364-3
é Made by AMP (Japan) Made by AMP (Japan
Connector made by Connector made by
J.S.T. Mfg N1.25-M4 Nanaboshi Electric Mfg Nanaboshi Electric Mfg
NCS-304-P (female) NCS-304-Ad (male)
Connector PCR-S20FS
Cover PCR-LS20LA1
2 Made by Honda Tsushin
8 Kogyo
2 | Connector PCRS20PS | connector 1721701 Connector 172162-1 CIE-FAD7962-000 69
] Cover PCR-LS20LA1
@ Made by Honda Tsushin Contact 170365-3 Contact 170363-3
= K Made by AMP (Japan) Made by AMP (Japan)
o] ogyo
o
Q -
2 Connector PCR-S20FS Connector made by Connector made by
5 Cover PCR-LS20LA1 : ) : )
Made by Honda Tsushin Nanaboshi Electric Mfg Nanaboshi Electric Mfg
¥ Kogyo NJC-2012-PF (female) NJC-2012-AdM (male)

Numbers in parentheses in the table show terminal treatment of the suffix code.
See "Model and Suffix code" for the terminal treatment codes for motor outgoing line.
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B Recommended Cables for Dr[1[] Motors

Connector
Extension cable Outgoing line
Extension cable, drive side Exten5|on5;:daeble, motor Outgoing line, motor side
20" )
J.S.T. Mfg N2-4 Q’\ ]
= -
C1M-NCO-2006-000
Canon conrJZ(I:;or made by Canon connector made by| &
J.S.T. Mfg N2-4 JA
2 Connector MS3106B20-4S
.(3 Clamp MS3057-12A Connector MS3102A20-4P
S
o Connector 3191-06R Connector 3191-06P
= J.S.T. Mfg N2-4 Contact 1189ATL Contact 1190TL
Made by Molex Made by Molex
7o
Connector made by Connector made by
J.S.T. Mfg N2-4 Nanaboshi Electric Mfg Nanaboshi Electric Mfg
NCS-304-P (female) NCS-304-Ad (male)
Connector PCR-S20FS 79
Cover PCR-LS20LA1
Made by Honda Tsushin i @ .
Kogyo o=
(] “«AE?
2 | Connector PCR-S20FS |Canon connector made by C1E-SCO-7906-000 05
§ | Cover PCR-LS20LAT JAE Canon connector made by
& | Made by Honda Tsushin [Connector MS3106B18-1S R
2 Kogyo Clamp MS3057-10A Connector MS3102A18-1P
174
[
£ | Connector PCR-S20FS | ¢5nnector 172170-1 Connector 172162-1
7} Cover PCR-LS20LA1
S | Made by Honda Tsushin Contact 170365-3 Contact 170363-3
§ Kogyo Made by AMP (Japan) Made by AMP (Japan)
i
Cg gc:rcgjégig'z%{%ﬁs Connector made by Connector made by
Made by Honda Tsushin Nanaboshi Electric Mfg Nanaboshi Electric Mfg
yKogyo NJC-2012-PF (female) NJC-2012-AdM (male)

Numbers in parentheses in the table show terminal treatment of the suffix code.
See "Model and Suffix code" for the terminal treatment codes for motor outgoing line
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2.4.3 Cable Specifications

H Motor Cable

(1) 15A and 20A Specifications, Fixed Cable
Identification of core wire
Sheath Layout number 1 2 3 4
: Color of insulating . Green or
Shield material Black | White | Red Green/Yellow

Insulating material

Conductor Conductor AWGH#14(2.0mm?)
Insulating material external diameter | ¢ 3.0mm
Finished external diameter ¢ 10.1mm
(2) 15A and 20A Specifications, Robot Cable
|dentification of core wire
Sheath Layout number 1 2 3 4
Shield Color of insulating Black | White |Red | Green

Insulating material

Conductor Conductor AWGH#14(2.0mm?)
Insulating material external diameter | ¢ 2. Tmm
Finished external diameter ¢ 9. 4mm

(3) 5A and 6A Specifications, Fixed Cable

Identification of core wire

Sheath Layout number 1 2 3 4

. Color of insulating . Green or
Shield material Black | White | Red Green/Yellow

Insulating material

Cable specifications

Cable specifications

Cable specifications

Conductor Conductor AWGH20(0.5mm?)
Drain wire Insulating material external diameter | ¢ 1.65mm
Finished external diameter @ 6. 5mm
4) 5A and 6A Specifications, Robot Cable
Sheath Identification of core wire
Layout number 1 2 3 4
Shield : :
Color of insulating :
material Black White Red Green

Insulating material

Conductor

Cable specifications

Conductor AWG#20(0.5mm?)
Insulating material external diameter | ¢ 1.64mm
Finished external diameter ¢ 7.0mm
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B Encoder/Resolver Cable

(1)

Identification of core wire

2-22

DM Series, Fixed Cable (Other than the types specified below)

Sheath Layout number A1 A2 B1 B2 B3 B4
; ; Blue x Brown x | Green x | Orange x
COItor .Ofl insulating Black | Red blue/ brown / green/ orange/
Shield materia white white white white
Insulating material
Conductor Cable specifications
. . Conductor A AWGH#20 (0.5mm?)
Insulating material
Conductor Conductor B AWGH#24 (0.2mm?)
Insulating material external diameter A ¢ 1.9mm
Insulating material external diameter B ¢ 1.05mm (twisted pair)
Finished external diameter 8.5mm
(2) DM Series, Fixed Cable (DM1B-004/006 Type, DM1C-004 Type)
Identification of core wire
Sheath Layout number 1 2 3 4
Shield Color of insulating Blue x Brown x Red x Orange x
material bluefwhite | Brown/ black orange
Insulating mterial
Cable specifications
Conductor Conductor AWGH#24(0.2mm?)
Insulating material external diameter ¢ 1.05mm (twisted pair)
Finished external diameter ¢ 6.8mm
(3) DM Series, Robot Cable (Other than the types specified below)
|dentification of core wire
Sheath Layout number 1 2 3 4 5 6
Shield .C°|°|rt9f Green x Gray x | Sky blue | Purple x | Yellow x Red x
Irrrlzltjearigllg orange black | x brown pink white blue
Insulating
material Cable specifications
Conduct 2
Conductor onductor AWG#22(0.3mm?)
Insulating material external diameter ¢ 1.3mm (twisted pair)
Finished external diameter ¢ 9.8mm
(4) DM Series, Robot Cable (DM1B-004/006 Type, DM1C-004 Type)
Identification of core wire
Sheath Layoutnumber | 1 | 2 | 3| 4| 5| 6| 7| 8| 9| 10
Shield Color of
insulating Green| Yelow | Brown| Blue | Omnge| Gray | Puple| Black | White | Red
material
Insulating
material o
Cable specifications
Conductor
Conductor AWG#22(0.3mm?)
Insulating material external diameter ® 1.29mm
Finished external diameter ® 8.5mm
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Sheath

Shield

Insulating material

Conductor

Sheath

Shield

Insulating material

Conductor

DR Series, Fixed Cable

Identification of core wire

2-23

DR Series, Robot Cable

Layout number A1 A2 A3 A4 B1
’ ’ Orange/ .

Color of insulating ; Brown x | Brown/white | Orange x

material bz\llge\:\sﬁﬁe Green |x green/white blue Black
Cable specifications

Conductor A AWGH#24(0.2mm?)

Conductor B AWGH#24(0.2mm?)

Insulating material external diameter A | ¢ 1.05mm (twisted pair)

Insulating material external diameter B | ¢ 1.05mm

Finished external diameter ¢ 6.8mm
|dentification of core wire

Layout number 1 2 3 4 5 6

Color of Green x Gray x | Skyblue | Purplex | Yellow x Red x

insulating ! f

material orange black x brown pink white blue
Cable specifications

Conductor AWG#22(0.3mm?)

Insulating material external diameter

¢ 1.3mm (twisted pair)

Finished external diameter

¢ 9.8mm

EController Cable
Sheath Cable specifications
Conductor AWG#28(0.08mm?)
Shield Insulating material external diameter ¢ 1.06mm (twisted pair)
Finished external diameter @ 13.0mm
Insulating material
Conductor
Identification of core wire
nuPr:ger ir?s%ll(;rti(r)lfg Print mark nuPr:ger ir?s(fjlgti(r)lg Print mark
material Core No. 1 Core No. 2 material Core No. 1 Core No. 2

1 Orange Red 1 Blue or black 1 16 Orange Red 4 Blue or black 4
2 Gray Red 1 Blue or black 1 17 Gray Red 4 Blue or black 4
3 White Red 1 Blue or black 1 18 White Red 4 Blue or black 4
4 Yellow Red 1 Blue or black 1 19 Yellow Red 4 Blue or black 4
5 Pink Red 1 Blue or black 1 20 Pink Red 4 Blue or black 4
6 Orange Red 2 Blue or black 2 21 Orange Continuous | Continuous blue or
7 Gray Red 2 Blue or black 2 22 Gray Continuous | Continuous blue or
8 White Red2 | Blue or black 2 23 White Continuous | Continuous blue or
9 Yellow Red2 | Blue or black 2 24 Yellow Continuous | Continuous blue or
10 Pink Red2 | Blue or black 2 25 Pink Continuous | Continuous blue or
1 Orange Red 3 Blue or black 3

12 Gray Red 3 Blue or black 3
13 White Red 3 Blue or black 3
14 Yellow Red 3 Blue or black 3
15 Pink Red 3 Blue or black 3
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2.5 Outline Drawings

2.5.1 Motor

B DM Motors Unit in figure: mm

(1) DM1A ]
Standard profile

L*1 (See the standard specifications.) ;’;{2} ‘f’i;pn'g ;g;‘;"”"e the clrcumference equally)

6-M8, depth 10
divide the ci equally)
otor mounting screw

5.2 | Rotor 10*3

gg — -
w
L
| § %
8| ©

PN - n

\
CW direction \
cew mrecnon\ Coated surface (26.5) Encoder cable Motor cable
— Cable lengt - -
(‘Hecme bthe sufix code) (299 —1: Robot cable — (29.4)

(98.5) — 2: Fixed cable —(10.1)

With mechanical brake

Motor cable
T08) 1: Robot cable

(2101) 2: Fixed cable

Brake cable(21.7x2) (sai"\l/li%e fopth 12

Stator mounting screw

6-M8, depth 10 L*1 (See the standard specifications.)
(divide the cit

equally)
Rotor mounting screw 55,2 6300

equally)

923008
958%%
=
| |
T
L
1

48)(c481

CCW direction
Rotor (55 Cable length Encoder cable'
TStator
(Specified by the suffix code) (£9.8) 1: Robot cable
Coated surface Cable terminal treatment varies ~ (©8.5) 2: Fixed cable
depending on the suffix code.
Horizontal cable access
Motor Cable 250
1; Robat catle (@36.4)
2: Fixed cable (10.1)
6-M8, depth 10 *1 (See the standard specifications.)
(divide the ci equally) 0% Encoder cable Cable length
Rolormounting screw 502 |, O ator 2 Fhod b (5 (Specified by the suffix code)
Cable terminal treatment
varies depending on the
suffix code.
38 - — - 88
E P #
FV =} 44 e
NEIES < |
B¢ 40y 9 )
s & ® o
o/ (25,
6)
Coated suface f/  ——H——

6-M6. depth 15 (divide tfe circumference equally)
Stator fixing screw

(2) DM1B-004

45207

427 hole 3 21

Stator fixing screw s—@'¢_‘ 4-R5 Coated surface
! IL

6-M4, depth 6
CW direction f

{divide the circumference equally)
Stator fixing screw

3 o 8 i
83 K 9 © ]:
3 3 s 8
% Q i
£ Y
£ @
CCW direction Sl o
5|5
ol &
3
gl 8|3
f s
wl 4
@

2-M4, punch-through

Motor cable Encoder cable
Cable terminal treatment varies depending on the suffix code.
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(3) DM1B-006

65407
160 3 8.5
4-97 hole Coated surface T
Stator TXing SCreWNu] %_#.' 4-R5 atedsuriace |
ry 6-M4, depth 6
aidathe P
\ \\ ererarence equally)
" Stator fixing screw
CW direction / o L
I o=\ b —|H
o o &5 ]:
g 4 — — B
e 3 B s 8 —[H
2 -«
£ 8
CCW direction BE [
N /R
2|ls
o s N —— ¢ % 5= [
=
I 20 20 H
3
2-M4, punchroughy /BN |/ &
A\ =
Motor cable \_Encoder cable
)
-Txd o shield 18] 192517448 no shield
Cable terminal treatment varies depending on the suffix code.
Standard profile
6-M8, depth 8
(divide the circumference equally)
Stator fixing screw
6-M, depth 8
(divide the circumference equally) |1 (See the standard )
Rotor mounting screw
Rotor
CW directior 3wz b '
/n' \ | stator
cew direr:tk)y
g o
g B sl — ~
sl 2@ — = -
RN )
(26.5)
Coated SM B Encoder cable Motor cable
Cable length
- (29.8) —1: Robot cable —(219.4)
(Specified by the suffix code) (08.5) —2: Fixed cable —(210.1)
5A —(6.7)

With mechanical brake

(9.8) 1: Robot cable

(28.5) 2: Fixed cable
6-M6, depth 12 (96.7) 5A
(ividethe Motor cable
6-M6, depth 8 . ficati gicumerence equally)
(i i o cqualy) L1 (88 the standard specifcations.) diumiorerce oo Brake cable
Rotor mounting screw (250)

3102 —

CW direction

%160

53

33

2136 3%
2535

617038

/ Rotor

Coated surface /

Horizontal cable access

! (48) Cable length
Stator

(Specified by the suffix code)
(9.8) 1: Robot cable

(8.5) 2: Fixed cable

Cable terminal treatment varies depending on the suffix code.
Encoder cable
(29.8) 1: Robot cable
(28.5) ,2: Fixed cable

. ficati Motor cable
6, cepth 8 L't (oo thestandardspecifcations,)  Cablo dearance o eable oo cablo
divide the ci qually) d 2:10.1) 2:Fixed cable
olor mounting screw 3,4, | oo 173 en 6-M8, depth 12
: otor ; ! )
. cified by, (divide the circumference equally)
CWdirecigy ” Stator Nffix cog) Stator fixing sorew
CCW direction / :
38
E=RAES
by 10
s @ -— H—
Y
(6)

Coated suM

Cable terminal treatment varies depending on the suffix code.
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(5) DM1C-004

6-M4, depth 6 (divide the circumference equally)
HELI-SERT effective screw length 4 Rotor mounting screw

CW direction

CCW direction

@116

Coated surface

Encoder cable
(@7.5)

Motor cable
@LIX4

Cable length
(Specified

by
the suffix code)

6-214.5 hole @18 spot facing depth 5
{dvide The Grcumforence equaly)
tator fixing hole

Cable terminal reatment varies depending on the suffix code.
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B DROO Motor

(1) DR1A
Standard profile

CCW direction

With mechanical brake

CW direction

CCW direction

(2) DR1B-008

CW direction,

CCW direction /

(3) DR1B (Excluding DR1B-008), DR5B

Standard profile

CW direction

A
CCW direction K\
W

With mechanical brake

(divide the circumf
g sci

CW direction,
Vad

L*1 (See the standard specifications.)

de the ci
otor mounting screw

equally)

502 g

jlal.ur.

Motor cable
(@3.2X4)

215382

(©150) hole

6-M8, depth 12 (divide the
circumference equally)
Rotor mounting screw

Coated surface / 79

Cable length
(Specified by the suffix code)
Cable terminal treatment varies depending on the suffix code.

L*1 (See the standard specifications.)

(@6.8)

12-M8, depth 12

6-Ms, depth 12
(divide the circumference equally)
Stator fixing screw

(divide the circumference equally)
Stator fixing screw

th 5
e circumference equally)
Rotor mounting screw

| 5w _ fesa
o)

- — — ./
% £ b
| 3 8
& g I
N s
=)
Rotor / (55)[Gabie tongth

Coated surface /

(Specified by the suffix code)
Cable terminal treatment varies depending on the suffix code.

46.3 ||cable lengt
(Specified by the
suface  suffix code)

864
3wz Rotor __ | 3.4408 Motor cable
Stator (©$3.2X4)
I o
@
REER .
I of = I %3 B
8| NI 8 8| S
sl & <
— =
Encoder cable

(@6.8)

Motor cable

o
o
«©
o
©
«©
-

Encoder cable

6-M6 depth 12
(divide the circumference equally)
ator fixing screw

Cable terminal treatment varies depending on the suffix code.

L*1 (See the standard specifications.)

Rotor mounting screw

9145

9120 8%

(@56) hole
R

6-M6 depth 12
(divide the circumference equally)
Stator fixing screw

Brake cable (1.7x2)

equally)
402 6°3 Motor cable
/ @3.2X4)
4 — — 7
o % B o
HolS|4HHH—— w©| 2
s N g 2 8
sy - i — 4 N
Encoder cable
Coated surlacL/
(62) $6.8)
(Specified by the suffix code)
Cable terminal treatment varies depending on the suffix code.
EModepn12 "
N jvide the circumference equally)
L*4.(See the standard ) Stator fixing screw
forencsqg2ly) (250)
-
)

/ Rotor

| (48)
|

Coated surface

(Specified by the suffix code)

Cable terminal treatment varies depending on the suffix code.

TI 71M01D03-01E  7th Edition

: 2005.02.10-00



2-28

(4) DR1E, DR5E

6-M, depth 9
(divide the ci

L*1 (See the standard specifications.) 6-M6 depth 12

Rotor mounting screw

CW direction

CCW direction /

(5) DR5C

6-M5, depth 7
divide the ci

9190
2162583

(2956} hole

otor mounting screw
5 9
>

Stator gilvlde the circumference equally)
tator fixing screw
]6 0% Motor cable
@3.2x4)
|
O
N
N
14 ($6.8>
Cable length
(Specified by the suffix code)
Cable terminal treatment varies depending on the suffix code.
4-M6 depth 13
Stator (divide the circumference equally)
L*1 (See the standard specifications.) Stator fixing screw
5 “ Motor cable
0 @1Ix4

#100
27438

(26) hole

cw dlrectlcn\

7]
- /§$5
I |
. D 2| e

CCW direction

Coated surface_/ [Cable lengt{\ Encoder cable

(66.8)

(Secified by the suffix code)
Cable terminal treatment varies depending on the suffix code.
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2.5.2 Drive

W500 W Class
o L — = !
~ B ¢ H
% : m HHH@@@H@@BHBEHHHH
S
o S ]
40+0.5 4-M3 both sides
Installation processing dimension
(80" 150 1
) (1601 60
60+ _ Control 4 50:0.2
_display panel
(Optional)
T+ -4 &
| o
e 4-M4
L] HEHHHH
o
. A g HEnaa |
Zaziouc . o
o ) @* X
el
/7 ® uuuuuy
N o |
psanl N
e = H E—Y .
HM2kW Class
- (.
o
@ :
Y - T - T
ol Q =1
ol 5 S,
ol I m{h\
WUy HHHH
=] HHABE0880
40+0.5 4-M4 both sides
Installation processing dimension
80 200¢]
) (2100 (1001
Control display
100 +1 panel 4 90:0.2
(Optional)
e/ : NSNS I N
. 4-M4
= =i vudduduuy
Tojoer
. ] @
+ 'A 13} o
) - T
e »., LUUUUUOUL 2 3
=
ﬂ
=
ey d +
@
FAN FLOW
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2.5.3 Regeneration Resistor

W80 W Regeneration Resistor

132 250°F
122
100
,F
38l A
P
4.3
8 * v:a —
2.5.4 Connector
HEController Connector B Encoder/Resolver Connector
Connector: PCR-S36FSA (made by Honda Tsushin Connector: PCR-S20FS (made by Honda Tsushin
Kogyo) Kogyo)
Housing: PCR-LS36LA (made by Honda Tsushin Housing: PCR-LS20LA1 (made by Honda Tsushin
Kogyo) Kogyo)

=_fw\

f 38.5

43

N
o

=
(oo ]

®

=

w
‘LO
o
)
o

N
IN
®
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2.5.5 Terminals

B Main power supply/control power supply terminal l Motor terminal
Connector: 231-204/026-000 (made by WAGO) Connector: 231-203/026-000 (made by WAGO)
il ]
i Ef’/*-j—:D ;,_EP/QD
8 8
0 © 5 o ©
H o H -
I I R ={c al®
= e n[© 26.45 14.3
20.45 14.3
M Regeneration resistor terminal B Sensor terminal
Connector: 231-202/026-000 (made by WAGO) Connector: 733-108 (made by WAGO)
=
[ B
18
1.4
=
5 g — 2 j m ©R B m [k
8l O — nl©) 5= o9 B
== 9, [E
26.45 14.3 m=s_ AL
7.1 1.8

2.5.6 Motor Filter
Option: R7020TA (0F002C-3)

4-94.5R%

I
5| 3 S

©

70

2ol H = =EEEE
Lo o
WL e e | 7
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2.6 Optional Mechanical Brake

2.6.1 General Specification

2-32

Model BXM2.5-000B BXM10-000B
Applied motor types DM1B/DROB DM1A/DROA
Rated voltage (VDC) 24 24
Power consumption (W at 20C) 28 45
Friction torque (N-m) 20 110
Spring pressure (N) 650 2100
Clearance (mm) 0.2 0.2

2.6.2 Structure

No. Name
Yoke

Cail

Pin

Spring
Armature
Fading
Friction disk

N Ol wWN -~

2.6.3 Operation

The mechanical brake is applied by spring pressure
and released by means of an electromagnet.

A friction disk [7] is fixed to the motor with screws. The
armature [5] and fading [6] are hooked to the pin [3] of
the yoke [1] and pressed against the friction disk [7] by
force of the spring [4].

When current is conducted through the coil [2] molded
to the yoke [1], the yoke [1] becomes magnetized and
pulls the armature [5] toward itself, thus extending the
spring [4], whereupon the brake is released.

When the current to the coil [2] is shut off, the armature
[5] is moved away from the yoke [1] by force of the
spring [4]. It slides along the pin [3] and presses the
fading [6] onto the friction disk [7], thereby activating
the brake.

@McClearance @ @ @

=

Note 1: The clearance between the yoke [1] and the polar surface of the armature [5] when
the current to the coil [2] is shut off has a direct influence on brake torque and the operation
of the brake. The armature [5] is no longer pulled against the yoke if the maximum value for
the clearance is exceeded. Therefore, be careful to maintain the appropriate values.

BXM2.5-000B BXM10-000B
Maximum clearance value (mm) 0.2 0.2
Standard clearance value (mm) 04 0.6
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2.6.4 Formulae for Calculation of Stop Angle

The stop angle of the mechanical brake is obtained through the following calculation

formulae:
©O:  Stop angle °)
t Braking time (sec.)
_ GD?>x60xn t: Brake opening time (W)
- t, Relay delay time (W)
2x37.5% T 2
37.5%1d DGz 4J
J: Moment of inertia (kg-m?)
Calculate the stop angle ©: n: Velocity (rps)
Td: Dynamic friction torque (Ts x 0.7) (N-m)
0= (t+1,+1,)x360xn Ts:  Static friction torque (N-m)
B Calculation example
Motor used: DM1B-060
Load condition: Load inertia J = 10 x J,, = 0.23 kg-m
(J), = 0.023 kg-m, the rotor inertia of the motor used)
Velocity: n=1rps
Friction torque: Td =14 N-m
Brake opening time: t, = 0.06 sec. (reference value: 0.1 second in the case of BXM10)
Relay delay time: t, = 0.082 sec. (varies with conditions of use)

t_4><0.23><60><1
-~ 2x37.5x14

6 =(0.053+0.06+0.082)x360x1=71°

=0.053 sec

H2.6.5 Applied Voltage and Temperature Increase

When voltage of 24 VDC is applied to the brake, the motor temperature increases
approximately 10C, as shown in the graph below.

This means that if the brake is turned off (current is conducted to the solenoid) for a long
period of time, the temperature increase can be limited to approximately 3C by applying 24
VDC for the first second and then lowering the voltage to 12 VDC under the same
conditions, as shown in the graph below. It is recommended that this method be employed,
taking the influence of temperature on the motor into consideration.

[(H] [(H]

(2] (2]

il Motor + brake ©

o 40 g 40 Motor + brake

£ £ 30

(] (]

g 5 - 3°C

qé‘)- qé— 10 o Motor only

ﬁ 0 T T T T T T T ﬁ 0 T T T T T T T
01 2 3 4 5 6 01 2 3 4 5 6

< Time S Time

= 2

2 30 - 24V % 30 24V

S 207 g 12V

2 10 - 3 10

- 5

< 0 2 0

Approx. 1 sec.
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2.6.6 Power Supply Specifications and Wiring

Power
supply .
Operation Arc-suppressing
contact circuit (Note 1)
Power supply + 5
specifications ‘
Output voltage: 24 VDC Brake
Output current: Maximum 3 A
g |

Note 1:  Since the brake is an inductive load, an extremely large reverse voltage is

generated when the operation contact is opened, which may damage the
contact. Be sure to attach an arc-suppressing circuit.
Recommended varistor: Matsushita ERZC20CK470

2.6.7 Diagrams of External Appearance

l BXM10-000B

4001
B BXM2.5-000B W 288
GAP 0.2 J0°
60 M
(Divide e — FEP line 0.5 mir? length 300
circumference equally) {Tead pullout posilion)
— 6
¥
8
R =
3k 5
Bl &l 5|5 2 @
s 2| F|e SRS hd
s s |3 s
&
€
90 (Divide the circumference equally)
50101
7 32,8

2
Load pullout postion

12-M6 depth 6

8286
@ 25201

6239.9,
20653
9206 HT

2286
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2.7 Precautions at Installation, Moving and Storage

2.7.1 Installation of the Motor

The motor can be used by installing it either horizontally or vertically. If the motor is not
installed properly or installed in an inappropriate location, the motor's lifetime may be
shortened or failures may occur. Observe the following instructions and install the motor
correctly.

The DYNASERYV motors do not have dust-, splash, nor water (oil)-proof structures. If it is
required to protect the motor from dust, splash, water or oil, it is the customer's responsibility
to prepare and install such protection.

Never install the DYNASERV motor in reverse, i.e., fixing the rotor of the motor and making
the stator rotate.

HEinstallation Location

The motor is intended to be used in normal
indoor conditions.

Bl Mechanical Connection

Well ventilated places with little dust Motor Remarks
and debris .
Avoid installing the motor in an T 0 ~45C: Standard

7 . emp. | 0~40C: CE continuous
atmosphere with high temperature/ Application operation rating

high humidity or which contains dust,

There must be no

dirt, metal powder, corrosive gasses, Humidity |~ 20~85% RH condensation.
eftc. Temp -20~85°C
Average
Humidity 20~85% RH There must be no

condensation.

There must be no corrosive gasses, dirt or dust
Atmosphere Must be used at an maximum altitude of 1000 meters|
above sea level (CE mounting condition)

Attach a load securely using screws on the load mounting surface (the upper surface) of
the motor. Allow for a clearance of 1mm or more between the upper edge of the motor
and the load, and other structures so that the load is not in contact with or does not
interfere with parts other than the load mounting surface. If it is in contact with or
interferes with other parts, the mechanical precision may be degraded.

Set the tightening torque of the motor's rotor and stator mounting screws according to the
values listed in the maximum tightening torque table. If the screws are tightened with
excessive torque, the screw threads may be broken or the motor may break down.

The motor must be mounted to a level surface, which can only vary by 0.01mm or less.
The flatness of the surface may influence the precision and performance of the motor.
Prevent the mounting screws from loosening by using Loctite 601 or equivalent thread-
locking substance.

Maximum Tightening Torque

. = Model Rotor Stator
Rotor mounting 5}
screw e o DM1A 16N - m
; Eo DR1A 21N m
— -~ £ 21N +m
- DR1E
(e .:/ - |
—ir_i_/_ : 4 DRS5E
DM1B
1N+ m 1IN+ m
DR1B
DR5B
! DR5C 6N - m 1IN+ m
Motor DM1B-004
DM1B-006 2N-m 2N-m
DM1C-004
wﬁ | | E;‘%wwﬁxing platform
. H levelness: 0.01 mm
Stator mounting \L\‘\‘\ \‘\\ Iy }\\(\\ X e \\\ “C
screw I B

. vl
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*  When you lead an object through the hollow hole, make sure to allow for a clearance of
1mm or more on all sides so the object and the internal surface of the hollow hole are
not in contact. Never press an object into the hollow hole or apply force to it. The
precision and functions of the motor may be impaired, causing failure.

¢ For the DR motors, the load mounting surface on the upper surface and the stator at the
bottom surface are coated to prevent rust. When installing the product, wipe away the
coating completely using organic solvent (e.g. thinner, hydrocarbon solvent). If any
coating remains, the precision and functions of the motor may be impaired. Prevent
areas other than the load mounting surface and the stator, such as cables and internal
parts of the motor, from being subjected to the solvent and the left-over coating.

Surfaces
where anti Hollow hole

rust coating
is applied

. Be careful that the load mounting and motor mounting screws do not reach or exceed
the allowable screw depth length on the motor. Depending on the model used, the
functionality of the motor may be impaired and failures may occur if the screws reach
or exceed the maximum depth of the screw hole.

. When connecting the motor and load, make sure to align the centers of the rotating
parts sufficiently and mount the load with a precision of 0.01mm or less. If the centering
precision is insufficient, abnormal noise and vibration may be generated and the
bearing inside the motor may be damaged.

% Centering precision:
X Within 0.01 mm
,é. R
L, =
[ | n e
oS S
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2.7.2 Installation of the Drive

HEinstallation Location

. Be sure to install the drive correctly in the control panel or on the machine.

. If there are other heating elements near the drive, make sure to prevent the
temperature from becoming too high by installing a shield cover or similar protective
device. Ensure that the temperature around the drive does not exceed 50C.

. If there are vibration sources near the drive, install the drive using a vibration-proof
material.

. Avoid installing the drive in an atmosphere with high temperature/high humidity or
which contains dust, dirt, metal powder, corrosive gasses, etc.

Drive environment

specification Remarks
Ambient o
. temperature 0~50°C
At operation -
Ambient 20~90% RH There must be no
humidity condensation.
Ambient o
temperature -20~85C
At storage -
Ambient 20~90% RH There must be no
humidity condensation.
There must be no corrosive gasses, dirt or dust.
Atmosphere Must be used at an maximum altitude of 1000 meters|
above sea level (CE mounting condition)

M Installation Procedure

The drive is intended to be mounted on a vertical surface. Use the four mounting holes in the
die cast section, and mount the drive securely to a metal plate.
If you use flat washers, use washers whose external diameter is 8mm (ISO).

M4 screws in four places Tightening torque: 1.4N-m

L
—— (1t

Wall (metal-made)

A

Fan flow of 2kW class

HENotch filters

In the case of UD1B(] 3-075(1 - drive ; Notch filter frequency (***Hz) peculiar to a motor is
stuck and displayed on the motor. First of all please set this value as a parameter 20
(frequency notch filter #1) and a parameter 22 (frequency notch filter #2). Then, please tune
the servo.
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.______._________________________________________________________________________________________________________________________________________________]
(1) 2kW Class Drives

¢ This drive class utilizes a built-in fan to obtain forced air cooling.

* Install the drive vertically, with the front panel facing forward. Do not install it with the
panel surface facing upward or downward, up side down or sideways (see the figures
below).

* Allow a clearance of 50mm or more above and below the drive and 25mm or more on
the left and right sides for ventilation. Moreover, do not block the airflow of the fan (see
the figures below).

¢ The power consumption used by the drive itself is based upon the "drive current" and is
defined by the suffix code. The "D" (20A) drive is 110 W and the "C" (15A) is 85 W.

50mm

Do not install sideways

50mm

Do not install up side down
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(2) 500W Class Drives

*  This drive utilizes convection (fanless) air cooling.

* Install the drive with the front panel facing forward. Do not install it with the panel
surface facing upward or downward, up side down or sideways (see the figures below).

*  Allow a clearance of 50mm or more above and below the drive and 10mm or more on
the left and right sides for ventilation.

¢ The power consumption used by the drive itself is 30W.

50mm

Do not install sideways

50mm

Do not install up side down
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2.8 Stop Function in Error State

When an error occurs, the DrvGlll has the servo-deceleration and dynamic brake functions
(only by selecting the built-in brake option) to bring the motor to a stop.

The servo-deceleration function performs to decelerate motor by servo immediately after an
error occurs.

The dynamic brake is an optional function in case “built-in brake” (Code -1B or -1L) is
selected.

The combination of servo-deceleration and dynamic brake contributes to minimize the free
running distance.

2.8.1 Servo-Deceleration

The servo-deceleration function is executed immediately when the defined error occurs.
The servo -deceleration can be performed even in the case of a power failure because the
control power is kept alive by internal capacitors for approximately 100msec (at rated
voltage). The holding time length may be shortened by the power environment, operation
condition and connection of operation display pendant / operation display panel. Also, the
holding time length differs depending on the drive power output.

Detecting condition for the power failure is variable by the power monitoring cycle setup by
“the parameter #110. System setup register 1.”

HEffective Range of Servo-Deceleration

For specified error, the reaction of drive, how to execute the servo-deceleration, is available
to set. Refer “ 6.1.4 Process Settings in Error State” for the detailed setup method. The error
process settings disclose the related #parameters on the condition that the user bears the
responsibility for any result by settings.

Errors that can use the servo-deceleration function

Error name Error code
Over speed 24.0
221
Overload 299
Excessive position error 23.0
Excessive commanded position 31.0
differential value '
Coordinate error A 16.1
Bus voltage dropping 20.3
AC mains power supply voltage error 21.0
42.0
Hardware EOT 43.0
44.0
Software EOT 45.0
Monitor pulse output error 18.0
Interface emergency stop 46.2
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Operation mode and error process type available for servo-deceleration
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Conté(())lntt)rygll?:rilt-in Control by External Controller
c °© °© ©
: © Kol - = s
Drive Mode =S = c 5 £
Tis = o o o
o 2 c >,
4] & S = S
Error o =2 2 ko] g
Processing Type S s L i
Servo ON sustaining after
deceleration and stop o o o X X
Servo OFF after (Input is shutdown | (Input is shutdown
deceleration and stop O O O  |immediately after | immediately after
the error occurs, the error occurs,
. and the velocity and the torque/
iSrﬁrrT;/é)dgt\lesSL:(s)tpalnmg after @) @) @) command to drive | thrust command to
becomes zero.) drive becomes
zero.)
Servo OFF after
immediate stop O O O
Servo OFF immediately X X X X X

X : Unavailable
O : Available

A DANGER

Control power may become uncontrollable or AC mains power may become below servo
OFF level under power failure. In this case, motor may run freely if dynamic brake option is
not selected. Make sure to implement safety measure such as braking by external system
(mechanism)

A DANGER

If you select "Servo OFF immediately," the motor may run freely. Be sure to take steps to
secure safety, such as using an external brake system.

A DANGER

Even if an error, for which the servo-deceleration is assigned, occurs, the servo is turned
OFF and servo-deceleration function is unavailable if the following errors occur before such
error or during the servo-deceleration.

4.0 Watch dog error

15.* Encoder error

201 Excessive voltage

20.2 IPM fault or Current transfer detected
20.4 Low voltage (servo OFF level)

20.5 Phases A and B actual current monitoring
25.* Regeneration error

30.0 Servo not ready
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2.8.2 Dynamic Brake (with selection -1B or -1L)

The dynamic brake is an optional function is available only when "built-in brake" (code -1B or

-1L) is selected.
This is supplemental brake to minimize free-run distance by motor control torque generated

by shorted motor winding when an error occurs and servo is turned OFF.

: CAUTION
When AC mains or control power is turned OFF, the dynamic brake is activated. When it
is necessary to cancel the dynamic brake, make sure to set safe and appropriate external

circuit so that the motor wiring is cutoff.

/\ DANGER
Braking force of dynamic brake differs depending on motor, load and operational
conditions. Simulate under the worst conditions with the motor, and make sure to

implement safety measure such as braking by external system (mechanism).

M Effective range of dynamic brake

Dynamic brake activates under the following conditions. Set System setup” register 1 of
parameter #110 to activate the brake when error occurs.

1. Shutdown of AC mains or control power
2. Bus voltage of drive drops down to below servo OFF level
3. Servo is turned OFF if “Brake-ON during servo-OFF” option of system setup register 1 in

parameter #110 is set to “1: Enable).

A\
AE CAUTION
The dynamic brake is in intended for use when servo is turned OFF by an error.
Do not use the brake for frequent stop operation in servo-OFF or power-OFF during

operation or usage to rotate the motor by an external force. Continuous activation of
dynamic brake circuit may cause degradation of element in drive and unexpected defect

or malfunction.
Make sure to control the motor by normal control mode (torque, velocity or position

command) in order to stop the motor.
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2.8.3 Example

This example is a referential case on the basis of our examination conditions. The effect
differs depending on the motor, drive, load and power environmental conditions.

HETest Condition

These conditions are for the simulation when the drive's AC mains and control powers are
shutdown. AC power monitoring cycle can be set between 20 msec to 170 msec, and the
effect of servo-deceleration differs depending on the range. In this case, it is set to make the

highest sensitivity.

Operational conditions for motor and drive

ltem Condition

Drive UR1BG3-015N-1LC-2SA-N

Motor DR1B-015G-1C5A4G1-003-01-01

Load 0.4kg-m?
Power AC200V
Option Without operation display pendant and display panel

Control mode

Position control mode

Velocity

2 rps (Jog operation)

Acceleration type

Constant acceleration and deceleration

Error processing conditions

Parameter setting Setting
Brake-OFF during Servo-OFF (System setup register 1) ON
AC power monitoring cycle (System setup register 1) 20msec
Valid/Invalid (Error process setup .
register 1) Valid
Main power error Servo ON

Process (Error process setup register

1)

sustaining after
immediate stop

Valid/Invalid (Error process setup Valid
register 1)
Bus voltage Servo ON
dropping Process (Error process setup register sustaining after
1) immediate stop
Deceleration time for immediate stop (#80) 350msec
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]I?qlwer Even within the control power holding time,
al ur% trol dynamic brake activates if the bus voltage
* hglrc}i?g; {)i%v;er becomes below the servo-OFF level.
Approx. 100ms
AC/Cont. power ON - |a -
OFF 7
AC power error Error
Normat

Bus voltage
(voltage post-AC power commutation)

Low voltage error
Servo-OFF level ¥ \

AC power monitoring cycle Free-run time
20msec (Less than 15msec)
4
2rps L « » ¢ »i

gFree-run time

Motor velocity -

Orps \\

Immediate stop Dynamic brake active
-l

< » - Ll

/0

(1100°if immediate servo-OFF after error occurs unless dynamic brake)

»
<« »

( Stopping angle 260 )

»i ».

AN

Sets dead zone for AC power monitoring cycle value against instant power failure.

Power failure detection delays if this setting value (time) is large although it does not
influence for an instant power failure. Consequently, the servo deceleration time becomes
long, and it takes a time to stop.

Set the value upon consideration of power environment.
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2.9 Operating Restrictions

The rated velocity of DR5B and DR5C is high and thus the repetition frequency is limited.
This is due to the characteristics of the motor and drive. Please take these restrictions into
consideration when performing operations to repeat rotation and stop.

2.9.1 Restrictions due to Motor Characteristics (DR5B and DR5C)

The duty cycle restrictions described below are set by assuming that the motor is installed on
a metal platform and operated at an ambient temperature of 45C

The formulas below must be satisfied if the load conditions and operation time are set as
shown in the figures below when repeating the motor operation with a cycle of "acceleration -
constant velocity - deceleration - stop."

Moreover, if the average velocity or current squared duty is known, either of them can be
obtained from the quick-reference graph below.

The current squared duty and velocity can actually be measured by the oscilloscope function

of the utility software.

Support tool oscilloscope function monitor : Nr=342
number : #303
#342 Actual velocity value :
#385 Pre-filtering current square duty © nct,nc2, = %
#303 Velocity unit conversion coefficient
_Ne_ N R Formula (1
ne=— (t1+2t+1t3) X Y e mp———— t3y< 100 ormula (1) 7 B=velocity duty

1 nc,ncCi,ncC2,ncCs

% % Formula (2 =current squared duty
DR5B [nc=tincit+ten cat+tancs) Tov 100 ula (2) NR= velocity (rps)

tcy =cycle time (msec)

t1, t2, ts3=time (mess)

ne+ 26+ nc <103 Formula (3)
nB= Ne (t1+2t2+13) X S 100 Formula (1) ,
2 [Maximum velocity rpslt,, 7 B=velocity duty
nc,nc1,nC2nCs
DR5C nc=tncittancattsncs)X toy X100 Formula (2) = current squared duty
Nr= velocity (rps)
ne + 125+ nc < 162.5 Formula (3.1) ambient temperature 45C tcy= cycle time  (msec)
t1, t2, ts3=time (mess)
( ne+ 125+ nc < 225 Formula (3.2) ambient temperature 35C)
Average velocity/current squared duty quick-reference graph
€EZ | ncl N C2
ANy B 100
53 B T T T ]
55 i : s [\ (DRSC35C) ——
Sz 80 \ ;
=0 4 4 oy \ \
e = 70
A m \
t1 t2 t3 = 60 \
> \ °C
- g w0 " 45
: $ w0 [ DRSC\ L
° > 45c |\ |- |
z Nr 20 \ \
(o] il
ks 10 \ | |
= 0
0 5 10 15 20 25 30 35
Htcy‘»
Current squared duty C [%]
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<Example: DR5B, ambient temperature 45C>

N, =4 (rps)
cf=c3=0236
2 = 0.04

t1 =12 =13 = 1/4tcy
The velocity duty and current squared duty are calculated as below with the setting
example above.

4 1 2 1 1
ne = 7 (TtCY+ TtCY+ TtCY) XEX']OO
2
= — X —
5 100 = 40
0.36 0.04 0.36
nc—(4 tey + 7 tey+ 7 tey) X — X100
=19

When the values above are substituted into formula (3), it is seen that the formula is satisfied.
40+2.6x19=98 103
It is possible to operate the motor with this condition.

2.9.2 Restrictions due to Drive Characteristics (DR5B)

The duty cycle is restricted by the heat release value of the regeneration resistor built into
the drive. When operating the drive repeatedly with the operation pattern shown in the
figure, the repetition frequency is restricted by the load inertia with the velocity as a
parameter. The graph shows the characteristics of DR5B. Please contact us if the load
inertia exceeds 1kgm?.

100 -

’ \

&0 \] J

Maximum velocity

Motor velocity

-« too ——» Time

Repetition frequency [times/minute]

. 60 .. : \* N '
Repetition frequency = —[times / minute] 40 A ! N i
tcy NG |
5 rps ~

20 - AN N ~~

h:":““-a

0  — T | — T T 1

o 0.5 1.0

Load inertia [kgm?]
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2.9.3 Restrictions on the Number of EEPROM Registrations

The user setting data (parameters, table data and 1/0 data) is stored in the EEPROM built
into the drive. There is a restriction on the number of times to overwrite the data due to the
EEPROM characteristics. The number of allowable times to overwrite each area
(parameters, table data and 1/O data) is approximately 1 million times, respectively.
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2.10 Conformed Standards

In order to conform to the EMC directive, it is necessary to obtain certification for the entire
equipment, including Yokogawa Electric's motor and drive, and control devices and electric
components used in the customers' equipment.

The conformity of equipment to the EMC directive varies depending on the structure of
control devices and components used in equipment, and wiring. It is the customers'
responsibility to check and certify equipment's conformity.

HEMotor

M Drive

Low Voltage Directive (declaration) IEC34-1
EMC directive (declaration) EN55011 class A group 1, EN61800-3

Low Voltage Directive (declaration) EN50178
EMC directive (declaration) EN55011 class A group 1, EN61800-3
uL508C

[Conformation to UL standard]

The drive is certified to conform to the following UL standard:
Conformance with standard UL508C (File No. E238911)

[UL Standard Certification Conditions and Safety Precautions]

(
(
(
(

i
if)
ii)

iv)

Use 60/70 degrees Celsius CU wire only.

Open Type Equipment. Be sure to install the drive in the control panel before using it.
It cannot be used if hung on a wall.

Suitable for use on a circuit capable of delivering not more than 5000 rms symmetrical
amperes, 240V maximum.

Distribution fuse size marking is included in the manual to indicate that the unit shall
be connected with a Listed Class RK1 Fuse with the current ratings as shown in the
table below:

Model No. Class RK1 Fuse
All 500 W models 51A]
All 2kW models 15 [A]

Maximum surrounding air temperature 50 degrees Celsius.

CAUTION - Risk of Electric Shock - Capacitor discharge time is at least 7min.
CAUTION - Risk of Electric Shock - More than one disconnect switch may be required
to deenergize the equipment before servicing.

Solid state motor overload protection is provided in each model.

Install device in pollution degree 2 environment.

WARNING - Hot Surface - Risk of Burn.
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3. System Configuration

The system configuration of the drive is shown in the figure below.

TB1
AR 1 I
TN+ ++ ontrolfpower supply
3 |7
M 3-phase inverter
o TB2
ush o
& 1 Motor
~ o+ Gate pulsi ‘
# n+ Ll —
- 3 !
183 _
Dynamic brake]circuit
| Regeneration error A 4 \ 4
B4 i
— - Voltage monitor | Current deteftion
Home proximity, hardware over-travel signal PWM convdigidCurrent colaol
Insulated A
Sensor input CPUs
m————— —_—
CN4 External torque/thrust command
| External velocity command
—»| A/DI-—+>
| E l External torque/thrust control
External torque/thrust feed forward
—> A/DH-+»{=1 - -
Position, velocity, torque/thrust
ASUB— External Enable/disgble
Pulse scaling priorigy nternal feegi < »o~$
> Torqueltrust control rode
Velocity control fnode Torque/thrust- current gonversiol
y A\ 4 A 4
Counter . [Bcaling converglon m/n + [Position col + > Velocity col v lachine o |3 [3-phase didrigution
s - 7
[Position controbmode: A
+ Phase delay compensation Notch filter Commutation [iformatign (ﬂZ
L . | Velocity information (2 channels) Torque/
Position informatign thrust control
Scaling convergion n/m Detection |« <
ulse convegon 9 | Encoder/resqverfsignal
|
! IScaling convergion n/mjAcc 1V ¢ on control
| 9 ¢ b Jo
| . Logic I/O initial value M 9 CN3
lHard 1/0 logical setting —
Lguiubuih N | ko S— N Test operation
cutted [ ! Auto-tuning Table data
Input ' Homing - f - v
(] 1 ! ABS move Table operati onitor signal | |
1 vl ) : INC move Analog monitor card
! [N Hard I/0 asslgnmq'nl 1 Dwell
] " ) 1 Parameter change
] ] | H 1 Conditional branch CN1
! P ° 1 Command —
sulated |
— : ﬂ I ° Output| |
[ ’
" ‘[ﬂ/a-’ HHard 1/0 logical settih ‘\--/, RS232C,
ar ) -
: Hard 1/0 assignmkggic /O RS485

_ _ _ _| Utility software

Operation display panel
Operation display pendant
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4. Name and Function of Each Part

4.1 Motor Unit

4.1.1 DMOO Type
Encoder cable

Motor cable

Hollow hole  Load mounting screw
Rotor (KW

Stator mounting s

[V
Bottom cov By

(Upper surface) (Bottom surface)

Load mounting surface  Load mounting screw Hollow hole

Hollow hole Load mounting surface

Plate

Label

Motor cable /

Encoder cable DM1B - 004

DM1B - 006

DM1C - 004

4.1.2. DROO Type

. Motor cable Resolver cable
Load mounting screw .
Hollow hole Stator mounting screv

Rotor

Lavel (side or bottom)

(Upper surface) (Bottom surface)
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4.2 Drive Unit

4.2.1 500W Class

<CN1> Serial interface connector
RS232C/RS485 connector

<RS-ID> Rotary switch

<RDY/ERR> Status display LED

<SRV-DS> Servo disable switch
<CN3> Analog monitor connector |
[0
<TB4> Sensor terminal &
[ "
%
o4
<CHARGE> Main power supply cha% &
v

<TB1> Main power supply/ control power supply t

A
<CN4> Controller interface conned'w\ I I
<TB3> Regeneration resisto/r(.em'rrﬁl/
<TB2> Motor terminal / 0 2%

W,
<GND> Ground terminal '
<CN2> Encoder/resolver connector
Label
Caution label
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4.2.2 2kW Class

<CN1> Serial interface connector
RS232C/RS485 connector

<RS-ID> Rotary switch

<RDY/ERR> Status display LED

<SRV-DS> Servo disable switch

<CN3>
Analog monitor connector

<TB4> Sensor terminal

<CHARGE>
Main power supply charge LED

™~
<TB1>

Main power supply/ control power s

<CN4> Controller interface connector
\

<TB3>
Regeneration resistor terminal

<GND> Ground terminal

<TB2> Motor terminal

<CN2> Encoder/resolver connector

Label

Caution label
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4.2.3 Explanation of the Front Panel

<CN1> Serial interface connector RS 232C/RS485
Connect the operation display panel, operation display pendant and
PCs to this connector.

—

DYNASERY

0

0000@0

OCOOOOOO0

<RS-ID> Rotary switch

A slave station ID of multi-channel communication via RS485 is set
according the status when the power supply is turned on.

The number of the rotary switch indicates a slave station ID.

<SRV-DS> Servo disable switch
The servo is turned off only while this switch is being pressed.

<RDY/ERR> Status display LED

/ It displays the status of the drive.
Green: RDY No error

Red: ERR Error occurred

<CN3> Analog monitor connector
It is possible to observe torque and velocity waveform with an
oscilloscope. The analog monitor card (optional, part number R7041WC)

200-230VAC ap|- ( bl
Ogueace x| ||a7® is available.
il <TB4> Sensor terminal
It is a sensor input and error output.
q Input Home sensor
N EOT signals
\ Output  Regeneration error

<CHARGE> Main power supply charge LED

capacitor is being charged when it is lit.

\\lt displays the status of the main power supply. The internal electrolyte

<TB1> Main power supply/control power supply terminal
It is an input terminal for the main power supply/control power supply.

N <CN4> Controller interface connector

Connect a controller such as PLC to this connector.

<TB3> Regeneration resistor terminal
Connect a regeneration resistor to this terminal.
500 W Connect the attached regeneration resistor.

2 kW  External regeneration resistors will be required if you rotate the
motor with external force (please consult us separately).

<CN2> Encoder/resolver connector
Connect the encoder/resolver cable of the motor to this connector.

<TB2> Motor terminal
Connect the power cable of the motor to this terminal.

<GND> Ground terminal
This is a ground terminal. Make sure to connect the motor ground and power
supply ground.
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5. Wiring
5.1 Overall Connection

5.1.1 Connection Diagram

Utility Software

Power

Operation Display = Operation display *
Circuit Protector or Panel (optional) pendant (optional)
Circuit Breaker
T PC
T
) &
L
HEED

11 S —
t 1 4

RS232C Cable

DrvGllII Drive

 —

DYNASERY

Line Filter

6000600600
\_coocooo0

Control Power

Supply Cable
9| &4 Sensors/Relays
= p Analog Monitor e Home Sensor
OmﬂR Card (optional) e + over-travel
DID= D20y D (End of Travel (EOT) Limits)

Electromagnetid

Contactor & ? E]

o Regeneration Error

200-230VAC : = -
Omm‘ 2 E (
UNE[ ® LR Sensor Cable
CONT ’E‘
Main Power Supply Cab Z’ ~
el H
@
. .
(Regen. Resistor :'a res| @ U Controller Cable
: — o ]
~.[_(attached) [ - votonli= | @
w|l@ (@] PLC
Motor Cabl n m Encoder/Resolver Cable
otor Cable ve H
r @@ Seno E
Ground
Motor
(DM/DR series)

*Motor Filter (optional)

‘@04

* Insert between the motor and the drive as necessary.
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5.1.2 Circuit Protector

Drive

Circuit protector

Model Specification
CP32FM/5W
500W (Fuiji Electric) 250VAC, 5A
class CP30-BA2P1M5A
(Mitsubishi Electric) | 220VAC, 5A
CP32FM/15W 250VAC,
(Fuji Electric) 15A
2kW class =530 BA2PIM15A 250VAC,
(Mitsubishi Electric) 15A

ADA NGER

The drive does not have a built-in ground protection circuit. Install a ground-fault interrupt
circuit with short-circuit protection or a ground-fault interrupt circuit for ground protection
together with a circuit breaker if safety is of high priority in the system.

5.1.3 List of Recommended Parts

. Electromagnetic Line filter )
Drive contactor Model Specification Motor filter
SC11AA-M10
500W (Fuji Electric) FN2070-6/06 Single-phase AC
class S-N11 (SCHAFFNER) 250V, 6A
(Mitsubishi Electric) (?(';Eg2acv‘v3a
SC18AA-M10 Electgric)
oKW class (Fuji Electric) FN2070-10/06 Single-phase AC
S-N18 (SCHAFFNER) 250V, 10A
(Mitsubishi Electric)
. Sensors (EOT
Drive Limits and Home) Relay
Common
for 500W |  EE-SX670 MY2-D
DC24V
and 2kW (Omron) o
classes (Omron)

Notes: 1. Make sure to select parts that accommodate the total capacity of the system if two
or more drives are used in the system.
Insert a motor filter as necessary.

2.
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5.1.4 List of Cable Specifications

M 2kW Class Drive Connection Cables

Cable Specification Current
Main power supply |AWG#14 (2.0mm?) or more, length 30 m or less 20A
Control power supply | AWG#20 (0.5mm2) or more, length 10m or less 1A
Motor AWGH#14 (2.0mm?) or more, length 30m or less 20A
AWG#14 (2.0mm?) or more
Ground (Use as thick a cable as possible.)
Class 3 ground (ground resistance 100 Q or less)
Sensors - - 2
(Limits and Home) AWGH#28 ~ 20 (0.08 ~ 0.5mm°)
AWGH#24 (0.2mm°) twisted pair cable with a common
Encoder/resolver |shield, external diameter @9mm or less, length 30m or 0.1A
less
AWGH#28 ~ 20 (0.08 ~ 0.5mm?) cable with a common
Controller shield, external diameter @14mm or less, length 3m or 05A
less
RS232C Dedicated cable: C1P-ENN-2276-020 (2.0 m)
l 500 W Class Drive Connection Cables
Cable Specification Current
Main power supply |AWG#20 (2.Omm2) or more, length 30 m or less 6A
Control power supply | AWG#20 (O.5mm2) or more, length 10 m or less 1A
Motor AWG#20 (O.5mm2) or more, length 10 m or less 6A
AWG#14 (2.0mm?) or more
Ground (Use as thick a cable as possible.)
Class 3 ground (ground resistance 100 Q or less)
Sensors (Limits and | »\yGuog ~ 20 (0.08 ~ 0.5mm?)
Home)
AWGH#24 (0.2mm°) twisted pair cable with a common
Encoder/resolver |shield, external diameter @9mm or less, length 10 m or 0.1A
less
AWGH#28 ~ 20 (0.08 ~ 0.5mm?) cable with a common
Controller shield, external diameter &14mm or less, length 3m or 0.5A
less
RS232C Dedicated cable: C1P-ENN-2276-020 (2.0 m)
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5.2 Main Power Supply/Control Power Supply Terminal <TB1>

Control power supply —/—————— F——

AWG#20:

Main power supply

AWGH#14:

Insulation stripping length: 8mm

are not necessary.

Connector: 231-204/026-000 %mjmt
(made by WAGO) O omsee
- = QI
Bl —
E— =g E> .
= o T
Bl
8 o
m
The attached lever can be installed by snapping it on. Cables can z
be connected simply by inserting them with your fingers; tools
o~
fan]
=
v 2]
YOKOGAWA &
B B|oe

CA UTION

Set up a sequence circuit similar to the one shown below in order to avoid accidents where
the drive burns out in case of over-voltage errors and regeneration errors.

Power

Example of power supply sequence circuit

supply
Oo——

Circuit
protector

Drive
L
LINE
N | CONT
MC <TB1>
] L
Line filter I‘\IIL“ N ,\Ii'wﬁ
| ]
O
ON OFF NC
—O :j—@ £>—| }7
Lo < RY1 RYL
NC C/ 5
) ERR+
6 <TB4>
Jj ERR-
Keep the ON switch in the ON status until the drive enters the RDY status.
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5.3 Motor Terminal/Ground <TB2>

Yokogawa's motor cables are twisted pair cables with a common

shield with the motor ground cable. The shield is connected to

the ground by connecting the motor ground cable to the ground

terminal.

If you provide your own cable, make sure to connect the shield
to the ground terminal. Connect the ground cable and motor
ground cable to one terminal and the shield to another terminal,
separately.

Motor cable

500W class: AWG#20

2kW class: AWG#14 =

Green or green/yellow YOrODGANA ¢
©olo-

Insulation stripping length: 8 mm

200-230VAC

() crance

81

Connector: 231-203/206-000
(made by WAGO)

v
; -
Ve 2]

TB3

’4—

Red —1— =

TB2

White ————J—— =

o |mo |mo
il

Black —

Crimp terminal: N2-4
(made by J.S.T.)

Ground: AWG#14

H Cable Specifications
Cable Specification
500W class 2kW class
AWG#20 (0.5mm?) or more, length 10| AWGH#14 (2.0mm°) or more, length
m or less 30m or less
Motor terminal processing code "20" | Motor terminal processing code "20"
(N1.25-M4 made by J.S.T.) (N2-4 made by J.S.T.)
Motor
AWGH#14 (2.0mm?) or more
(Use as thick a cable as possible.)
Ground Class 3 ground (ground resistance 100Q or less)
Tightening torque of the terminal screws:
1.2N-m (12kgf-cm) (terminal screws: M4 x 0.7)

ADA NGER

Make sure to perform ground in order to avoid electric shock accidents. Moreover, make sure
to connect the GND terminals of the motor and the drive.
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5.4 Regeneration Resistor Terminal <TB3>

200-230VAC

O once

o

=

Regeneration resistor ®‘ ! = m

(attached) / ) - =

o Make sure to connect the regeneration resistor supplied with the o

. . vae(|l @] o

product according to the figure. =
See the list below for the models to which a regeneration resistor is ve|( @]

attached.
o Use AWGH#20 to AWGH#16 to extend the cable. YOKOGAWA

T

H List of Models Provided with Regeneration Resistors

Model Suffix code Regeneration resistor
UD1AG3 :gggnggﬁ:;gg:m ggw 238 g
UR1AG3 :828E:SSS:;SEZE ggw 228 g
UD1EG3 :gggs:ggg:; gg:s 80W 50 O
oy oloNDmRomaN W 2000

-015N-00B-200-N

AN

A‘W CAUTION

If the motor is rotated by external force, etc., additional large regeneration resistors will be
required, regardless of whether or not a regeneration resistor is supplied with the model.
When you replace attached regeneration resistors by the thing of other capacity, or when you
connect regeneration resistors to the drive to which regeneration resistor is not appended,
inquire at our sales department for more information.

ADA NGER

Disconnect all power and wait 7 minutes, before servicing. Do not remove the separator
attached in the regeneration resistor terminal of a drive. May cause electric shock. The high
voltage is applied to the regeneration resistor terminal.

ADA NGER

A regeneration resistor generates high temperatures. Do not touch the regeneration resistor
while operating the motor and the drive until the temperature has cooled down sufficiently.
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5.5 Sensor Terminal <TB4>

CN3

TB4

[

Connector: 733-106 (made by WAGO)

[

[E S S —

CN4

CNZ

COMPO ©

—_
—_]
=i
=

—>

Wire size: AWG#28 to AWG#20

Insulation stripping length: 5mm

The connector can be attached through one-touch operation by pulling
down the spring in the slot in the upper part of the connector using a drive.
(The size of the tip of a drive is 2.0 x 0.4mm.)

Pin No. | Signal name Definition Sensor input specification

1 COMPQ | Sensor power Rated voltage 12 to 24VDC (£10%)

2 XORG Home input B-contact Rated input current 4.1 mA/point (at 12VDC)

3 XOTD - EOT input B-contact 8.5 mA/point (at 24VDC)

4 XOTU + EOT input B-contact Input impedance 3.0 kQ

5 ERR+ Regen. Resistor error Operating voltage (relative | Off: Less than 3.0VDC
output + to COMPOQ) On: 9.0VDC or more

6 ERR- Regen. Resistor error Allowable leak current Guarantee OFF at 1.0
output - mA or less

Vce

el
AAAY

XORG
X0TD
XOTU

CA UTION

470Q § % lz;—i
O—NV\
<

2.7kQ
PS2805

10kQ

io.om F

~

Regeneration

error output

Maximum service voltage

30vVDC

Maximum output current

50 mA

Vce

ERR+

ERR-

Ry

PS2702

Make sure to set up a sequence circuit as shown in Section 5.2, "Main Power Supply/Control
Power Supply Terminal <TB1>" in order to avoid accidents where the drive fails due to

over-voltage errors and/or regeneration errors.
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Example of sensor connection (Sensor: EE-SX670 made by Omron)
The sensor logic is connected to B-contact.
The sensor output must be set to switch OFF when the light is blocked.
The sensor of the type described above is turned off when the light is blocked by
connecting cables as shown below.

—+ DC
power
Pin No. Signal nanfe supply
1 COMPO "
*+—L .
2 XORG ouT Home input B-contact
3 XOTD
&+
: o \o t)ur - EOT input B-contact
5 ERR+ )
6 ERR-—
] +
T + EOT input B-contact
out

*
@ Regen. Resistor error output

See Section 5.2, "Main Power Supply/Control Power Supply Terminal " for more
information about wiring the regeneration alarm outputs.

*
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5.6 Serial Interface Connector <CN1>

(O rovserr

—
DYNASERY i
]
|
o |
— |
=z |
S |
L
.
Eﬂ &
= 2k Connector: DA-15PF-N (made by JAE)
SRV 0S Housing: DA-C8-J10-F4-1 (made by JAE)

Pin No. Signal name Definition

1 FG Frame GND terminal (Shield)

2 RxD RxD terminal RS232C single channel communication

3 TxD TxD terminal RS232C single channel communication

4 A Rx (+) side terminal RS485 multi-channel communication

5 Y Tx (+) side terminal RS485 multi-channel communication

6 4858W Busy condition bit RS485 multi-channel

7 TRMP T_erm_inator terminal RS485 multi-channel communication (short
circuited to #14 TRMN)

8 CN1SW Busy condition bit CN1

9 +5V +5V power (operation display panel and pendant)

10 SG/LG Signal GND terminal

11 B Rx (-) side terminal RS485 multi-channel communication

12 4 Tx (-) side terminal RS485 multi-channel communication

13 SG/LG Signal GND terminal

14 TRHN Terminator - terminal RS485 multi-channel communication (short
circuited to #7 TRMP)

15 SG/LG Signal GND terminal

l RS232C Cable (Optional)

C1P-ENN-2276-020 (2.0 m)
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M RS232C Cable Wiring

RS232C connector on the PC side
5

L
<:>K\&251;1;1€547<:>
6

9

Soldered surface

<CN1> connector
1

8
O Kb?oooooooooooqd O
15

9

Soldered surface

Pin No| Signal name
3 TxD

Drive side

2 RxD

10 SG/LG

Pin No |Signal name
. 2 RxD
PC side 3 ™0
5 SG

Connector: DE-9SF-N (made by JAE)
Housing: DE-C8-J9-F4-1 (made by JAE)

AWA RNING

|: 8 CN1SW
15 SG/LG

Connector: DA-15PF-N (made by JAE)

Housing: DE-C8-J10-F4-1 (made by JAE)

Do not connect any line to pins that are not specified.
Wrong connections may cause the drive and/or PC to breakdown.

l RS485 Cable Wiring
Pin No|[Signal name
Send (+) L 3 4 A
Send (-) L 4 11 B
Host master side  [Receive (+) | ° 5 Y
Receive (-) ® 12 PA . .
m ® 10 SG/LG Drive side
6 485SW
|: 13 SG/LG
8 CN1SwW
|: 15 SG/LG
Connector: DA-15PF-N (made by JAE)
Y Housing: DE-C8-J10-F4-1 (made by JAE)
S
Pin No | Signal name
4 A
11 B
5 Y
12 YA
10 SG/LG . .
5 28551 Drive side
|: 13 SG/LG
. 7 TRMP
. |: 14 TRMN
* Connect a terminators only at the ends of the network. 8 CN1SW
|: 15 SG/LG

AWA RNING

Connector: DA-15PF-N (made by JAE)
Housing: DE-C8-J10-F4-1 (made by JAE)

Do not connect any line to pins that are not specified.
Wrong connections may cause the drive and/or PC to breakdown.
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5.7 Encoder/Resolver Connector <CN2>

CN3

TB4

CN4

CN2

€]
5

H Cable Specifications

Case ground Insertion surface

(sh

Connector: PCR-S20FS

<CN2> connector

1 20

/‘\_H_H_H_H_H_H_H_H_H_I‘S
| s s Y I

1 10

ielded cable) 1 2 3

j—
) W s T s B s B
e O e O s B s

(made by Honda Tsushin Kogyo) 11 12 1/3 20

Housing:  PCR-LS20LA1

Soldered surface

(made by Honda Tsushin Kogyo)

=

[ HONDA |

Cable

Specification

Encoder/
resolver

500 W class

2kW class

AWGH#24 (0.2mm?®), twisted pair
cable with a common shield,
external diameter @9mm or less,
length 10m or less

AWGH#24 (0.2mm?), twisted pair cable
with a common shield, external diameter
@9mm or less, length 30m or less

Encoder terminal processing cod
by Honda Tsushin Kogyo)

e: 79 (PCR-S20FS and PCR-LS20LA1 made
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H Table of Connector Signal Names and Wire Colors

DM1B-004/006 type DM series motor
Pin No. DM1C-004 type (other than the types in the left column)
Signal name Fixed cable Robot cable Signal name Fixed cable Robot cable

1 +10V Red Red/gray +10V Red Red/gray
2
3 0SIG 0 Blue Purple 0SIG 0 Blue Purple
4 ECLK+(10V) Orange Yellow
5 6SIG 1 Brown Orange 6SIG 1 Brown Sky blue
6
7 ECLK+(3V) Orange Yellow
8
9 ZERO+ Green Green
10
1"
12 GND Black Blue/black GND Black Blue/black
13 ECLK-(10V) Orange/white White
14 GND Blue/white Green GND Blue/white Pink
15
16 GND Brown/white Brown GND Brown/white Brown
17
18 ECLK-(3V) Orange/white White
19 ZERO- Green/white Orange
20

Case Shielded cable

Bin No. DR series motor

Signal name Fixed cable Robot cable

1
2 +S0 Brown/white Yellow
3
4
5
6 -S0 Brown Red
7
8 -CO Orange Purple
9
10 +CO0 Orange/white Green
11 +S180 Green/white White
12
13
14
15 -S180 Green Blue
16
17 -C180 Blue Pink
18
19
20 +C180 Blue/white Orange

Case Black/shielded cable
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B Wiring between the Motor and the Drive

(1) DM1C-004 Type, DM1B-004/006 Type Motors

Specification of fixed cable
(CIE-EA2O00O0O0O-0O000)

Drive unit Motor unit
<CN2> |
+10V/1 [ O —4 A Red
GND/12 | O — A Black
681G0/3 | O - A Blue
GND/14 | O — /\ Blue/white
6SIG1/5 | O — /\\ Brown
GND/16 | O : : Brown/white
ECLK+/ 7 | O L /\\ Orange
ECLK-/18 | O +—+ Orange/white
Case ground O—J
I Twisted pair cable

with shielding

(2) DM Series Motors (Models Other than Above)

Specification of fixed cable
(CIE-EC20O00O0O0O-0000)

Drive unit Motor unit
<CN2> |
+10V/1 | O T /’\\ Red
GND/12 | O : i Black
6sIG0/3 | O — /"\ Blue
GND/14 | © : : Blue/white
6SIG1/5 | O — /"\ Brown
GND/16 | © : : Brown/white
ZERO+/9 | O I : /"\ Green
ZERO-/19| © l : Green/white
ECLK+/4 | O : ; /"\ Orange
ECLK-/13| O b Orange/white
Case ground O—J
T Twisted pair cable

(3) DR Series Motors with shielding

Specification of robot cable
(CIE-EA1O000O0O-000)

Motor unit

Red/gray
Blue/back
Purple
Green
Orange
Brown
Yellow
White

Specification of robot cable
(CIE-EC1O00O0O0O-0O000)

IVIotor unit

Red/gray

12 Blue/back
3 Purple
14 Pink
5 Sky blue
16 Brown
9 Green
19 Orange
4 Yellow

White

Specification of fixed cable Specification of robot cable
(CIE-SO2-0000-000) (CIE-S01-0000-000)
Drive unit Motor unit Motor unit
<CNES>0/ 2 | o—= A Blue/white 9
| .
+5180/11 | O4—— /\ Green/white ”
-S0/6 | O ‘ : A Brown 6
-5180/15 | O4—— /\ Groen s
+C0/10 | 04— : //\\ Orange/'whne 10
+C180/20 | o : Blue/white 20
-C0/ 8 | O ; A Orange 8
-C180/17 | O L Blue 17
Case ground
O+ Black
) o Case ground
| with shielding
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5.8 Analog Monitor Connector <CN3>

<CN3> connector

1 M= S | e
0 === CIDHw:rgg’: DGD 9 10
g 12320
DEQEQ: D @ o
M| haa
'Eé Analog monitor card (optional, R7041WC) 6 L: o
@ 1 2
Pin No. | Signal name Definition
v 1 VEL Velocity monitor terminal
z 2 AMA1 Analog monitor terminal 1 (general purpose monitor 1)
3 AM2 Analog monitor terminal 2 (general purpose monitor 2)
4 DMA1 Digital monitor terminal 1 (general purpose monitor 1)
i 5 DM2 Digital monitor terminal 2 (general purpose monitor 2)
@ 6 T-R Current command
7 T-T Reserved
@ 8 T-S Reserved
9 <Prohibited> |Reserved Do not connect any line.
o~ 10 GND GND terminal for monitor
pd
- It is possible to monitor various states of the drive using the analog monitor
5 card (optional).

CA UTION

These signals are used for observation and troubleshooting only! Do not use them as
feedback data to controllers. Make sure to use the analog monitor card (optional) to observe

these signals.
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5.9 Controller Interface Connector <CN4>

TB4

Connector: PCR-S36FS (made by Honda Tsushin Kogyo)
Hosing: PCR-LS36LA (made by Honda Tsushin Kogyo)

CN4

HONDA

ﬁ <CN4> connector

CNZ

19 36

‘l_H_H_H_H_H_H_H_H_H_H_H_H_H_H_H_H_H_I
e e e e A e e B e e v o v

1 Insertion surface 18
Case ground (shielded cable) 123 18

H Cable Specifications

Iillill:ll:ll:ll:ll:ll:ll:l
I e B [ [ Y B S|

s R s S [ — R ES— R E— N i—|
T
19 20 21 36
Soldered surface

Interface

AWGH#28 to AWG#20 (0.08 ~ 0.5mm?), cable with a common
shield, external diameter &14mm or less, length 3m or less

Option cable: C1P-ENN-4202-0000

[ | =
Cable: UL2464 AWG28X25P
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H Table of Connector Signal Names and Wire Colors

i Wire color
Pin No. Signal Definition Comment
name Color Mark
1 COMP1 White Blue or black 3 | Interface power Supply + |nput appropriate power according to
2 COMN?1 Orange | Blue orblack 1 | Interface power supply - the interface spec.
3 DO 0 Orange 1/0 output 0
4 DO_1 Gray 1/0O output 1
5 |DO_2 White Red 1 I/0 output 2 The definition is assigned by the hard
6 DO _3 Yellow /0 output 3 I/O assignment function.
7 DO_4 Pink 1/0 output 4
8 DO_5 Orange Red 2 1/0 output 5
9 UA_OUT+ G Red 2 Position present pulse 1 +
ra
10 |UA_OUT- y Blue or black 2 | Position present pulse 1- | Able to select UP-DOWN or A-B
— encoder output according to
11 DB_OUT+ Whit Red 2 Position present pulse 2 + | harameter setting.
ite

12 DB_OUT- Blue or black 2 | Position present pulse 2 -
13 |Z_OUT+ Yellow Red 2 Z-pulse + Outputs the Z-pulse of the motor.
14 |Z_OUT- Blue or black 2 | Z-pulse -
15 PUA_IN+ . Red 2 fosmon command pulse 1

Pink Able to select PLS-SIGN
16 PUA_IN- Blue or black 2 | Position command pulse 1 - [ (STEP-DIR), UP-DOWN or A-B
17 SDB_IN+ Red 3 Position command pulse 2 ent(ipder input according to parameter

Orange + setting.
18 SDB_IN- Blue or black 3 | Position command pulse 2-
19 DI O Gray 1/0O input 0
20 DI_1 White 1/0 input 1
= Red 3
21 DI_2 Yellow I/O input 2
22 DI_3 Pink 1/0 input 3
23 DI_4 Orange 1/0O input 4
24 D5 Gray 1/0 input 5
25 |DL6 White Red 4 /O input 6 The definition is assigned by the hard
26 DI_7 Yellow /0 input 7 I/0 assignment function.
27 DI_8 Pink 1/0 input 8
28 DI_9 Orange 1/O input 9
29 [DI_10 Gray | CoMnuusted 1o input 10
30 DI_11 White 1/0 input 11
31 (NC) .
Do not connect any line.
32 (NC)
33 | ASUB_IN+ Com";i‘:feus red ﬁ\nalog sub (auxiliary) input |\ 1\ 45 execute torque/force limit or
Yellow : Anal b T p——" torque feed forward by enabling

34 |ASUB_IN- o e | nalog sub (auxiliary) input | 51,9k parameter.
35 ACMD_IN+ _ Conﬁf;}lous red Analog command input + Inputs velocity or torq_ue/force

Pink — L”Sbl — : command (select "T" in the model &
36 ACMD_IN- back e Analog command input - suffix code).

Shield Shield treatment terminal Make sure to connect this.
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H DI/DO Initial Setting

DO_0 to DO_5 initial setting
. . Logic I/O signal . . .
Pin No. | Signal name abbreviation Logic I/0 signal name Logic
3 DO_0 OUT_DRDY Drive (CPU) ready Positive
4 DO_1 OUT_SRDY Servo ready Positive
5 DO_2 OUT_BUSY Busy Positive
6 DO_3 OUT_OVL Overload sig. Negative
7 DO _4 OUT_OVER Over speed Positive
8 DO_5 OUT_COIN COIN Sig. Positive
DI_0 to DI_11 initial setting
. . Logic I/0 signal . . .
Pin No. | Signal name abbreviation Logic I/0 signal name Logic
19 DI_0 IN_ERR_RESET Error reset Positive
20 DI_1 IN_SERVO Servo command Positive
21 DI_2 IN_START Drive execution command Positive
22 DI_3 IN_ABORT Drive stop command Positive
23 DI_4 IN_I_CODE.O Code input 0 Positive
24 DI_5 IN_I_CODE.1 Code input 1 Positive
25 DI_6 IN_POSW.0 COIN width select 0 Positive
26 DI_7 IN_POSW.1 COIN width select 1 Positive
27 DI_8 IN_VELFREQ_SEL Velocity control bandwidth select | Positive
28 DI_9 IN_POSFREQ_SEL Position control bandwidth select | Positive
29 DI_10 IN_PLS DIRECT Pulse priority select Positive
Pos. control integration .
30 DI_11 IN_POSINT_INH prohibited Positive
H DI/DO Contact Specifications
[Contact output] DO 0toDO 5
Vce
[ MA330 Interface suffix A B
COMP1 1.5kQ code
| ' Rated voltage 12 ~24VDC 5vDC
| wa8330 9 (10%) (x10%)

ouT_*

o |
1 | 2SD1820A |
Pf +—M—

T e~ T I
COMNL b——C/\/\/\—li‘QﬁZZﬁEﬁﬁﬂﬁTﬂém PS2805

| 10kQ

Maximum load
current

0.1A/point, 0.5A/common

Turn-On voltage

0.5VDC or less

Leakage current
at off

0.1mA or less

Positive logic: The output transistor switches on when the conditions for the signal are

satisfied.

[Example] OUT_DRDY: The output transistor switches on when the drive is ready.

[Contact input] DI_0toDI_1

COMP1 ,
470Q § : 'S 2
T

24V specification: 2.7 kQ PS2805

5V specification: 1 kQ

1

Vce

Interface suffix

leakage current

A B
code
12 ~24VDC 5VDC
Rated voltage (+10%) (£10%)
Rated input 4.1mA (at 12VDC)
current 8.5mA (at 24vDC) | 4-0mA (at 5VDC)
Impedance 3.0kQ 1.0kQ
Opei}g‘t.g ;’ot'éage ON: 3.0VDC or less | ON: 1.0VDC or less
(relative OFF: 9.0VDC or more | OFF: 4.0VDC or more
COMP*)
Allowable

Guarantee off at 1.0mA or less

Positive logic: Current is conducted into the input photo-coupler when the conditions for the

signal are satisfied.

[Example] IN_SERVO: Current is conducted into the photo-coupler when the servo is turned

on.
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H Position Command Pulse Specifications

[Differential Input Spec.]

PUA_IN+, SDB_IN+

Connect a differential line drive conforming to the RS422A standard, such as an AM26LS31

or equivalent.

Vce

Input is in the on-state when the
photo-coupler is energized.

AM26LS31 or equivalent
Controller

[Open Collector Input Spec.]

Input the interface power supply.
5VDC/24VDC

+ i s _r_

A ‘I>—’W\ - oo %
/\ i I ﬁ 910 3.[1 : “7' |
== T

I
|
[

PUA_IN+, SDB_IN+

24V specification: 3 kQ

I
I e
Ve, | 5V specification: 330 Q
o _f_ ¢ A + ‘]s—/\N\, === F70Q
Input is in the on-state when the | f : » |
photo-coupler is energized. I I jﬁ 91Q . |
? z i> VWA — ___ I
ﬂ I I _i '_j
__J L__ 470 pF
Controller

H Actual position Pulse Output Specifications

UA_OUT+, DB_OUT%, Z_ OUT%

Connect a differential line receiver conforming to the RS422A standard, such as an

AM26LS32 or equivalent.

Output is in the on-state when the +
terminal becomes a higher voltage
than the - terminal.

AM26LS32 or equivalent

—_—

I
I I AM26LS31
Controller o
B Analog Input Specifications
[Analog Sub (Auxiliary) Input] ASUB_IN=+
b P
| ASUBLIN+ | 33kq
Select by parameter setting Y
| |
-6VDC ~ 6VDC 75— ! |
-10VDC ~ 10VDC i
v 3
| ASUBIN- |
Controller - b——
[Analog Command Input] ACMD_IN+
- =
| ASUB_IN+ | 10k
Select by parameter setting —<|>— |
-6VDC ~ 6VDC 75- ! !
-10VDC ~ 10VDC 1
b
. e
| ASUB_IN- |
Controller __. L
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12 to 24V 1/0 input/output)" and "TA (with differential input and
velocity/torque/thrust input, 12 to 24V /O input/output)”

H Connection Example In the case of "SA (with differential input and velocity/torque/no thrust input,

Controller Drive
12~24VDC 1T << s 01 5 COMP1 40g  PS2805 or equivalent
Photo—(ijpler,contact,etc. ¢ 19 5 DI 0 2 r‘.;g'EEE #\K
:%:E << 20, ! e LS
— { ¢ 21 3 D2 A'Avn“% i*“
L AIEE i [
:}‘K ) 23 |, |04 % MK
:}kﬁ << 24 |y | 015 % ﬁ“l:
K
:} << 25 | o | D16 % ﬁ‘ﬁ
L i
mE , NIEE W E R
}‘K N Fi d ¥vy - —
:}\K < € 27 r . D1_8 v"\r‘r% ﬁiK
— << 28 | o | D19 % ﬁ“K
WK
mE , o, o B R
EXl+ o "o S
] { ¢ 30 LYY atn‘h_% |
*}‘ K w. MA8330 or equivalent
Photo-coupler, relay, etc. ¥ y )
12-224VDC oo (MAB330 or equivalent PS2805 or equivalent
T ¢ < 03 N 2AD1820A or equiV| k
:} “* ] 04 | . . |DO ir:jam—T "—i:ﬁr *i—
_} ‘* _< N [ ir; I'A'a' ﬁ‘ﬁ
T Pt ¢ 05 |y o |002 \luw-T T ‘g:
| aiey W< < 0 Ly 5120 e [ T4
R et EERSL 'MF e
:} ¢ < 08 |y D0_5 ! —}‘g—
_ "*__I_"M__< 02 | - 7 comni 3 a——p— —
AM26LS31 or equivalent v L, A 15 < PUACING 0 aag TLP115A or equivalent
| ‘< / N\ 16 |, 5 [PUR N el (P
) e /A\ HIQEED L]
—x | 8 SDB_IN- %@ i:l%l—
AM26LS32 or equivalent < > + AM26LS31 or equivalent
"é ¢ ¢ //\\ 09 S S Ua_ouT N
< | ) to | - | uaout- ) —
I : ) A |y o 0B Ut )
| 3 C < /N 12 | 5§ [ B our |
4 7 Fa¥ 13 ~, Z 0uT+ 4
< | = < 7/ \ a |, S |zour | 1+
) A 33 | | ASUB_IN: %0
Y rd vy -
v < / N\ 34|y o | ASUB IN- i
p A 35 s s ACMD_ N+ '3‘;53' -
For "TA" only = ) 7/ N\ 36 | | ACWD_IN- -
) I/’ rd +
_<

Connect the shield to the case of the connector.
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H Connection Example In the case of "SB (with differential input and velocity/torque/no thrust input,
5V 1/O input/output)” and "TB (with differential input and
velocity/torque/thrust input, 5V 1/O input/output)”

Controller Drive
5VDC —
7407 or equivalent T | AR | >—'COMP17 4700 PS2805 or equivalent
I~ 19 DI_0 1%Q % j}*‘{_
S 20 DI_1 NESLE S
HS 21 DI_2 ez ATk
HS 22 DI_3 A % A
12 n, Lo W
1> 24 DI_5 L S
= 25 DI_6 e S
A 26 DI_7 i A
1 27 DI_8 Mé ﬁx K
—> 28 DI Wv-%j} * K_
__'> 29 DI_10 % j}‘ |<L_
__|> 30 DI_11 % ﬁ‘ KL_
Y. MA8330 or equivalent
7418244 or equivalent 5VDe MAB8330 or equivalen PS2805 or equivalent
<ﬂ F%VV"' 03 — \zlAmszo oArequiv |ert>1 i*%
Wt DO_1 = —
il = e
: 05 D0_2 i&WV_T = —
<-4 . “ ﬁ
I uida 06 D0_3 . W' »—ﬂ;t p *—g—
e
Wy 07 DO_4 1 N
< N s Fat—w _j;i ﬁ_
<
¢ = #
< 02 COMN1 A - Rl
AM26LS31 or equixalent 15 PUA_IN+ 330 TLP115A or equivalent
MA Y
—< | 16 PUA_IN- oy Y[ >o—
. 17 BN+ ||
— | / 18 SDB_IN- I .
AM26LS32 or eq_t:ivalent A 09 UA_OUT+ T—1 AM2€_5LL531 or equivalent
—+—t. | = 10 UA_OUT- |
11 DB_OUT+
+ +
—+<t. | = \ 12 DB_0UT- |
. 13 Z_0UT+ .
<% | = \ 14 Z_ouT- |
A 33 ASUB_IN+ 3%k Q
= / 3 ASUB_ IN-
v —t
35 ACMD_IN+ 10kQ -
For "TB" only ? 36 ACMD_IN-
\\\ ’II *
; by

Connect the shield to the case of the connector.
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H Connection Example "UA (5V Open collector/200kHz, 1/O input/output 12 to 24V)"

Controller Drive
12 ~ 24VDC | |
- 01 COMP1 470Q PS2805 or equivalent
Photo-coupler, contact, etc. 19 DI_0 2.7kQ E= ZE*\ K
— & AvlvAv
_}‘K L, 20 N DI_1 ™ = ]E*\K
h— A Y \AJ
:}‘ K & 21 DI_2 M\ % i*\ K
:}‘K- 22 DL3 é 7‘*"4
N \AAJ
B , o R
:}*‘K ” DI_5 = |aK
}‘ K AN 7 7/ VVV +
- ¢ ¢ 25| (|DL6 W e AN
B , [, o W R
:}\ K € 27 DI_8 M\ é ]i*\ K
HESS , w|, oo B
:}\K << 20|, |oL10 N 3 AN
:}\K o 30|, |bL11 N Ay
}\
Photo;)upler K R » MA8330 or equivalent
relay, etc. b2 ~24vDC 50 0 Zﬂﬁ?\flgn?r PS2805 or equivalent
oA | e = —— S B 23
_} ¢ ¢ 04 | DO_1 _ p - =
— g 05 o2, FrbTv »—1;1 i
REIEEiaal : MERE:
- 06 pos | KAt
} z* rw__< < AvAv H l*li
. DO 4 ‘M}j +—]
::;1 2] W< < = DO_5 WA 1;1" 73
— 08 . 4 — —
A e 02 COMN1 fv}m-wv—} ’ﬁ:—
2/_[3_0 + o N 15| , PUA_IN+ A,‘.‘\,BEOQ . TLP115A or equivalent
K;_I ) / \ 16 |5 [PUAIN- }\[>°_
. A 17 > SDB_IN+
K] » 7\ IO oy >—
AM26LS32 or equivalfrlt / A 09 . UA_OUT+ . AM26LS31 or equivalent
__Q: _é (¢ ¢ / \ 10§ i UA_OUT- - >:]__
N o, A 1|2 ; DB_OUT+ .
__4: - (¢ / \ LV N 3 DB_OUT- >ﬂ__
by << A 13 N Z_OuUT+ +
—+—<t |32 ) / \ sy Z OUT- XH—
, A 33 ASUB_IN+ 33kQ -
- / \ 34 ASUB_IN- * '"_+
— < b

Connect the shield to the case of the connector.
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5.10 Noise Prevention and Installation Conditions

A CE Declaration of Conformity (declaration) regarding EMC has been made for the DrvGll|
drive under the following installation conditions.

YORDGANA &
DrvGllIl Drive = g ld
DYNASERY :I
> | |
Line Filter ™™ ., D
BREEE)
Operation Display
Panel
2
Sensor/Alarm g
Control Power Cable e E E Gable (1.2m — é
/ = %ﬁ LINE SE? E
R = % LL‘N\[ - H
Main Power Cable s s G Controller
= g—' el . Cable (3m) 2
= 4 NS o
o &) [l 5| Bels — ) £
RES[ C < _" .E
 — It E
@E j@ E %_‘ MOT?E @ E
STDK % =l o welll®
: ) g [=! g Vel @ [
Ferrite Core
°© °© Do ©
i [===1p
) — Ground
Motor Filter
@ B
ﬂ@ﬂ Mounted on an Aluminum Plate
o@

Motor Unit
(DM/DR series)

Motor Cable (5m) Encoder/Resolver Cable (6m)

CA UTION

This installation guideline does not guarantee the performance. The installation conditions
vary depending on the device used.
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5.10.1 Line Filter
A line filter is effective as a means of suppressing any inverter noise that is conducted back
into the power supply line. Because inverter noise may cause nearby devices to malfunction,
be sure to insert a line filter.

H Selecting Line Filter
The switching frequency of the inverter part is 10 kHz. Because inverter noise is caused by
harmonic components when switching, select a line filter with good damping characteristics in
the frequency band of 100 kHz to 1 MHz.
(Line filters with common mode coils of 5 mH or more)
Please use the recommended line filter or an equivalent product.

H Obtaining Current Capacity
Please see Section 5.11, "Drive Input Current."

B Mounting Filter
Secure the filter to a metal plate. If rust proofing is required for the metal plate, apply
electrically conductive plating. If the filter has to be mounted on a coated surface, be sure to
remove the coating before mounting the filter. (The same holds for the mounting surface of
the drive.)
If you connect the wires for filter inputs and outputs, the noise will transfer between the wires
and the effect of the filter will be lost. Be sure the wires are kept separate.

Power supply side Load side

Bundling

Power supply side Load side

Bundling Bundling
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5.10.2 Ferrite Core 1

The ferrite core 1 is effective as a means of suppressing noise radiating from motor cables.
Mount it on a motor cable as close to the drive as possible.

The ferrite core 1 is not required if the drive is installed in a metal control panel/equipment and
does not affect devices located within the same equipment.

5.10.3 Ferrite Core 2

Ferrite core 2 is effective as a means of suppressing motor vibration caused by noise
conducted into the motor cables and encoder/resolver cable. Conductive noise is caused by
the capacitive and inductive coupling that occurs when cables are wired in parallel, thereby
acting as noise sources.

Mount it on a motor cable as close to the drive as possible.

Ferrite core 2 is not required if there is no noise source that may cause motor vibration in the
same equipment.

5.10.4 Motor Filter

A motor filter is effective as a means of suppressing the common mode noise generated by
an inverter.

Common mode noise is caused by high-frequency harmonic components in the current due
to switching in the inverter, which is conducted via the coupling capacity between motor cable
and motor coil and ground. A motor filter effectively suppresses high-frequency common
mode noise current.

If a CCD camera or measurement instrument is mounted on a platform where the length of a
motor cable exceeds 10m, in particular, the ground may become unstable due to the common
mode noise current, leading to a device malfunction.

Attach the filter to a motor cable as close to the drive as possible. Secure it to a metal plate in
the same way as for a line filter. However, be careful not to connect the input and output wires
of a filter. A motor filter is not required if the motor cables are short or there is no effect on
other devices located within the equipment.

5.10.5 Shielding of Cables

The shielding of cables is effective as a means of suppressing motor malfunction due to
external noise and inverter noise, and in suppressing the influence on other devices resulting
from the inverter harmonic components and noise irradiated from the CPU clock.

The shielding of motor cables and encoder/resolver cables must be securely connected to
grounds on the drive and motor sides. Such shielding lowers the high-frequency impedance
to the ground between the motor and drive, and it suppresses the malfunctioning of the
encoder due to external noise and inverter noise.

For a controller cable, securely connect the shielding to the ground on both the drive and
controller sides. Such shielding lowers the impedance to the ground between the controller
and drive, and it suppresses the malfunction of pulse position command input and analog
velocity command.
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5.11  Drive Input Current

To select a circuit breaker, line filter and others in the device design, it is necessary to know
the input current of the drive. This section explains how to estimate the drive input current
from the motor’s operation pattern.

Use the drive current thus calculated only as a reference value. Be sure to verify the actual
drive current with the actual drive.

5.11.1 How to Obtain Input Current

The rated current of a circuit breaker and line filter should be chosen to match the actual
current value. If the motor is operated in a cycle of "acceleration - constant velocity -
deceleration - stop," the drive input current changes as shown in the graph below in each
interval. For this reason, it is necessary to obtain the effective current value for one cycle from
one acceleration to the next acceleration.

In the case of a circuit breaker and fuse, it is necessary to check the maximum input current
Ip, and that the time is within the operation characteristic curve.

When the motor is accelerating, the input current increases proportionally to the increase of
velocity. When the motor is at constant velocity, the constant input current is conducted
according to drive loss, bearing friction torque and external load torque. When the motor is
decelerating, no input current is conducted because regeneration energy is returned.

Constant velocity
N (maximum velocity)

Acceleration,/ eceleration Acceleratio
Velocity waveform
Stop

/Il /\—|—
Input current ]2
1

Cycle time t(,‘,

J
Y

The drive loss under acceleration and at constant velocity can be obtained from the graph
below, which shows drive loss as a function of motor torque. Normally, 70% to 80% of the
maximum torque is used for torque during acceleration and deceleration. The torque at
constant velocity is the value obtained by adding motor bearing friction torque and load torque.
Here, the drive loss is calculated by setting the bearing friction torque to 10% of the maximum
torque.

Drive current “D: 20A”

P[0 R L N S S
140}
120}
100}
8o
60
40
20k

| | |
[~==F===F===F===F===F===F===F===-F===F=-==
' ' ' ' ' ' ' '

0 20 40 60 80 100

Drive current “C: 15A”

Drive loss (W)

Drive current “B: 6A”
Drive current “A: 5A”

Motor torque (%)
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Obtain the maximum current /p at acceleration from the motor torque and maximum velocity.
The motor efficiency varies with the velocity and torque. Here it is estimated at 60%. Note that
80% of the maximum torque is used for the motor torque.
_27NxTx0.8 D,

NaxPxE,, P xE,

/

p

Obtain the effective current at acceleration /1 ms):

/p N:  Maximum motor velocity (rps)
Liimsy = T T:  Motor torque . (N-m)
3 D, ;: Drive loss at acceleration (W)

D, ,: Drive loss at a constant velocity (W)

Obtain the current I, at a constant velocity: nme Motor efficiency 60%

2iNx(T,5 +T,,) D,, P:  Power factor Q.5
l, = + E;: Power supply input voltage (V)
Nm XP: ¥XE), P xE,, T.s: Bearing torque Torque/10 (N-m)
T..: Load torque (N-m)

Obtain the effective input current /i, ms):

2 2
| ey X 17X,
in(rms) — t
cy

Hl Example of Calculation

The rated currents of a circuit breaker and filter are calculated under the following operating
conditions:

Obtain the maximum current /,:

_ 27x1.0x100x0.8 135

P 0.6%0.5x%230 + 0.5% 230 =8.46A """""""" Motor operation condition
: Drive current: 20 A
Obtain the effective current at acceleration /1 ms) : Motor torque: 100 N-m
Maximum velocity: 1.0 rps
Acceleration/deceleration time: 50 ms
| _ 8.46 —4.88A Constant velocity time: 100 ms
1(rms) \/§ ’ Stop time: 100 ms
Cycle time: 300 ms
. . P ly input voltage: 230 V
Obtain the current at a constant velocity /,: ; Lg:ée;rﬁ%%?/ nput votiage 0 N-m
22%1.0x(10+0 30 B ——
I = ( )+ 1.174

2

0.6x0.5%x230  0.5x230

Obtain the effective input current [, ;ms)

2 2
m(rms):\/s.% X0.05+1.17° 0.1 _ 4 oo
0.3

Thus, the rated current is "4A."

Be sure to verify that the value of /, is within the operation characteristic curve for the selected
circuit breaker and fuse.
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5.11.2 How to Obtain Input Current When Operating Multiple Drives

If multiple drives are to share one circuit breaker and line filter, obtain the effective input
current for each drive from the motor operation pattern and add all the values to obtain the
required rated current.

Motor 1 Operation pattern

Constant velocity
Nl (maximum velocity)

Acceleratiopy Deceleration Acceleratio
Velocity waveform Stop
Ly
1 11
Input current 112
1
t t
11 12
<+« -
- Cycle time flcy _

; N. Constant velocity
Motor 2 Operation pattern 2_(_maximum velocity)

Acceleration Deceleration Acceleration
Velocity waveform Stop

Input current

~Z
[

A~
Y-

Cycle time tz o )

p(max)

[t
Motor 1 + motor 2 /L_
Combined input /‘

current

Obtain the effective input current /4, (rms), I2in (rms) @nd so on of each drive from the motor
operation pattern using the procedure in Section 5.12.1, "How to Obtain Input Current."
Obtain the total current of each drive input current, /;, :ms), and then select a circuit breaker
and line filter that satisfy this value.

,in(rms) = I1in(rms) + I2in(rms) ..

Be sure to verify that the value of the maximum current of the combined drive input current /,
(max) 1S Within the operation characteristics curve for the selected circuit breaker and fuse.
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5.12

5.12.1

5.12.2

Drive Inrush Current

Drive inrush current is an important factor in selecting a circuit protector and fuse in the
device design. This section illustrates some typical inrush current waveforms of the drive.
Please use them as references when selecting a circuit breaker and fuse.

Inrush Current Waveforms (representative examples)

The following graphs show the inrush current waveforms of the control power supply and
main power supply during a cold start at room temperature (25°C). The waveforms vary with
the power supply line impedance, input voltage and ambient temperature.
When multiple drives are connected, the inrush current is not necessarily simply n times the
waveforms below, due to existing power supply line impedance. Be sure to verify using the

actual drives.

500 W class, 115 VAC input

Stopp&t 2003/11/18_10:36:05

500 W class, 230 VAC input

Stoppd

2003/11/18_10:41:30

T CHA=10mV | 20ms/div
oC 111 (20m¢/div)
NORM:S0KS /5

5A/div

J\ Y| N, N S O S A
i Sadian'maingt

24.4A0-p.

L

CHI=IOmY :  Z0ms 7div
bC 11 (20ms /div)
NORMS0KS /s

10A/div

o~
<
=

<

Voo

2k W class, 115 VAC input

Stopp&d 2003/11/18_10:38:28

CHA=10mY :  20ms/div

2k W class, 230 VAC input

Stoppdd

2003/11/18_10:43:37

DC 11 (20ms/div)
NORM:50KS /s

T CHASIOMY . 20ms/div,
DC 11 (20ms/div)
NORMS0KS/s

20A/div

17.8A0p 10A/div
./\ DA A A A
s \/ \/ VIRV AV A A e o«

Selecting Circuit Breaker

Select a circuit breaker where the drive's inrush current
peak value is within the curve of operation
characteristics. A correction coefficient is applied to the
characteristics curve according to the ambient
temperature and posture. Please refer to the
manufacturer's catalog.

In the case of a 500 W class drive with input voltage of
230V, the input current is 24.4 A. Since the horizontal
axis of the characteristic curve (scale factor relative to
the rated current) gives a value of approximately five
times, the rated current is:

Rated current = 2474 =4.88A

Thus, a breaker of 5 A or more should be selected.

Example of operation
characteristics curve

ol
goll
A rac
%
Minutes AN
b= =xlo
6
4
2
I ! \\
a0 \ \ Maximum
20 value
10 \l/
H X
H AN S
LMiniﬁﬁ\ h
\
Seconds ,} va \ ‘.
06 A A
0.4 \ \ }
02 \ H
Y [ Maximum ftotal
ot 3 \F_interrul t‘tme
oo I AN !
0.02 | >, '
Y on \

15

3 5678910 15 2 6f

Current (multiples of rated current) —»
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5.12.3 Selecting Fuse

Verify that the inrush current is within the range Example of meltdown characteristics curve
of the meltdown characteristics curve. Note,

however, that this characteristics curve is o eeRaBREs
created based on average data values.

Therefore, a certain margin must be taken into
account.

Moreover, since a fuse melts down due to joule
heat, the nominal rated value of /’tis specified
in the catalog. Check that the value of /*t due to
inrush current is less than the rated value. Since
the nominal rated value of /’t decreases in the
case of repetitive inrush current, if the number of
inrushes is 10,000 times, a margin factor of three
to four is required. Please confirm with the
manufacturer regarding the reduction in the \\
nominal rated value of /’t in the case of repetitive 0.1 MRS

inrush current. \\ \\\\\
The value for Pt is as follows in the case of

Section 5.12.1, "Inrush Current Waveforms." boot 1\ }\\\\ m\ .
Calculate 12t until the peak current of Ip becomes o Current (A)
the rated current of the fuse or less, and then

add all the values.

0.1

——
/
Sl

=

Meltdown time (seconds)

-
=
=
-
LT

=
=
=
Sl
=
-
T
1

M In the case of 500 W input and 115 VAC

2
:IP12Xt2 +IP22Xt2 +IP3 Xty

I2t(115) 3 2 2
_11.6°x5%107 N 72 x8x107° N 57 x8%107°
3 2

=0.52

Ml In the case of 500 W input and 230 VAC

2 2
2+]P2 Xt2+IP3 Xl

It =
24(230) 3 2 2

_ 24.4°x5%107 +92><8><10‘3 N 57 x5x10
3 2
M In the case of 2k W input and 115 VAC

=1.38

2 2 2
_ 1 Xt2+IP2 Xt2+IP3 Xty

]2t(115) - 3 7 7
_17.8°x5x107° +10.52><8><10‘3 +92><7><1o—3
3 2

M In the case of 2k W input and 230 VAC

=1.25

2 2
+IP2 Xt2+]P3 xt,

3 2 2
_41.6°x5x107 N 212x8x10~ N 17>x7x107°
3 2

2
I ¢ _ ]Pl XtZ
2%(230) —

=5.66
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6. Operation

6.1 Common Basic Functions

6.1.1 1/O Signals

(1) Types of I/O Signals

The 1/O signals of the drive are configured as shown in the figure below. The 1/O signals on
CN4 are collectively called the physical (hard) I/O and are comprised of 12 inputs and 6 outputs.

Upon shipment from the factory, they are assigned as shown in "Physical (Hard) I/O

Assignment at Shipment," "Physical (Hard) 1/0 Logical Setting" and "Setting Status of Logic
(Soft) I/0 Initial Value Setting." The user can freely assign 12 inputs and 6 outputs from the
hard 1/0O host signals (48 contact inputs and 32 contact outputs), called the logic 1/0 (using the

hard 1/0 assignment function).

COMP

1

I/O input signals
, 12 points Lo_o_

COMP

v

1/0 output signals,

6 points

{

COMN

I e mmmm e m - ——— -
___________________ 1 ! \l / 1
N | 0 |
[ (- ) ! |
' ' "Negative logic" | ! *
T f 2
Vo \ [ ! S
! | °© 2
£—1¢ T T — o I g
% ﬁ\K_ L I "Positive logic" ! | o—— i
| i I(Setting at shipment) | ! 3
' Photo-coupler” |} | ! 0l | £
! " «_| Hard /O . ' g
| P logical setting | ! %’
! Controller I N Hadio ! 3
-| interface inputs, [~ 1 alszs'g'.’"t“em o) 3
. oints can = 5
12 points — (be spelected) 2 g
1/0 display and Oscilloscope | S g
oscilloscope display display of the | — 8
of the input/output signal status [
signal status — 2
: 9 ©
! g o £
| o 8 ¢
e N R e - o | 5
1 1! I Y | ™
! [ ! ) ) 1 1 4
! 1 i "Negative logic" | ! . 2
| | g
: ! 1 : : | 3
X . X Ll o 13
1 1! 1 1 | ‘g
! ! ' | "Positive logic" 1 g
T P i (Setting at shipment) | ! ' o
I I I o — | =
| Pl | . | 9o
! ! ' " Hard 1/0 /) | g
. ~| logi ing [~ 1 [
' | Controller interface| , | logical setting i o ! =
X L~ \ ar
outputs, 6 points ' assignment (6
: points can be
| selected)
I
|
I

DrvGllil

N e m mmm m— e —— e m e m e mm - mmmm e mmm e — m - ————

Configuration of 1/0 Signals

Number of contact I1/0

. Number of input points 48 points
Logic (Soft) I/10 - -

Number of output points 32 points

) Number of input points 12 points
Physical (Hard) I/O - -

Number of output points 6 points
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Physical (Hard) I/O Assignment at Shipment, Physical (Hard) I/O Logical Setting and Setting Status of Logic

(Soft) /0O Initial Value Setting

Host controller

Connect the logic I/0 and hard
1/0 you want to assign using the

l—— CN4 connector

hard 1/0 assignment function.

CPU

l_ Hard I/0 { “I Logic I/O discrete input
oy |Elx| st (1] [1[Efe| Soavan | swwname [t
14 0 Ipositive logic : L34 IN_m Error reset
0 1 [Positive logic } : 31| IN_SERWD Servo command
i 2 |positive logic : : 00| IN_START Operation start command
12 iu 3 [Positive logicft H 0| 2| IN_ABORT Operation stop command Ing:ltj ;rrt;rr
7| &[4 [postiveionchy H 10| INJ_CODED [Codeinputo given
24 5 [Positive logicl-4 H 1) 1| IN_I_CODE.1 Code input 1 priority
25 G |Positive logic ! ! 40| IN_POSwW.D Position settling width selection 0
i 7 [Positive logic| 1 : 41| IN_POSW.1 Position settling width selection 1
v 0 [Positive logic : H 2 | 4 | W_WELFRE3_SEL |Velocity control bandwidth select
3 % 1 [Positive logic : : 2| 0| m_PoEFREU_ZEL [Position control bandwidth select
i 2z Positive logict I 4| 4| IN_PLS_DIR ECT|Pulse priority select
a0 3 [Positive logic } : 2 [ 1| IN_POSINT_INH [Pos. control integration prohibited
1 1
] I
1 |
Hard 1/0 ; : Logic I/O discrete input
I N I R e B
3 0 positive logic : : 00| OUT_DROY Drive (CPU) ready
4 1 |positive logic H 01| OUT_sROY Servo ready
5 % 2 |positive logic : : 06| OUT_BUSY Busy -
] § 3 |Negative logic {4 I 05| OUT_O%WL Overload sig.
7 4 |Positive logic| } : 04| OUT_OVER Over speed
& 5 |Positive logic|4———— J 2| 4| ouT_Ccom Coin sig.
Set the | /' :I
et the logic of inputs -
oraoupasnteim| | (5[ Tl Sepsy | sunarane
o1 IN_STOP Drive end command OFF
Logic I/O initial setup value 04| IN_JOG_UF Jog + command OFF
Loge o snas ot ssined L5 T7 T 355 g [s09-commar
always ON. All initial settings ] RL‘;’- ka ﬁtﬁ
are OFF. o OUT_ERR Error
1] OUT_AxIS_EXE | Axis operating )
' DrvGlll |
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M Physical (Hard) I/O

Physical (hard) I/O refers to I/O signals on the controller interface (CN4). Hard 1/O is comprised
of 2 input blocks and 1 output block. Each block consists of 8 bits (8 different signal types).

@ Hard I/0O Assignment Function

It is possible to assign 12 inputs and 6 outputs of I/O signals freely from the group of logic I/O
signals.

Perform the optimal assignment according to the application to avoid unnecessary signal wiring.
See Section 6.1.1 (3), "Physical (Hard) 1/0O Assignment, Logic Setting Method" for how to set
hard 1/0 and settings at shipment from the factory.

<Usage example>

It is preferable to use the logic I/O signal OUT_AREA, 0 (area signal 0), which at the time of
shipment is not assigned to the hard 1/O in the setting. The OUT_OVL (overload) signal, which
will not be used, is removed from the assignment, and OUT_AREA, 0 (area signal 0) can be
assigned instead.

@ Hard 1/O Logical Setting

It is possible to set the logic for each bit of 1/0 signals.

See Section 6.1.1 (3), "Physical (Hard) 1/0 Assignment, Logic Setting Method" for how to set
the logic.

The I/O input logic of the controller interface is set at shipment from the factory so that a signal
turns ON when current is conducted into the photo-coupler. The I/O output logic is set so that
the transistor is turned ON when a signal turns ON. (Note that the only output signal whose
output logic is set to negative logic at shipment from the factory in the hard I/O logical settings
is the OUT_OVL signal.)

<Usage example>

When it is desired to turn the immediate stop ON with the IN_EMG (immediate stop) signal
while current is conducted into the photo-coupler

= Set the hard I/O logical setting to "positive logic."

When it is desired to turn the immediate stop ON while current is not conducted into the
photo-coupler

= Set the hard I/O logical setting to "negative logic."
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M Logic I/O

Logic 1/O signals are host signals of hard 1/0 and comprised of 8 input blocks and 8 output
blocks. Each block consists of 8 bits (8 different signal types). See Section 6.1.1 (2), "Types of
Logic 1/0O" for the signal names and definition of each bit.

@ Logic I/0O Initial Value Setting

It is possible to fix the input status of signals that are not assigned to hard 1/O inputs by setting
their status to the initial value. This way, it is possible to reduce the number of points in the
limited number of hard I/O points. See Section 6.1.1 (4), "How to Change Logic (Soft) I/O Initial
Value Setting" for how to make this setting.

<Usage example>

It is desired to assign a new hard I/O input signal, but all the hard 1/0 points are used by
assigned signals and there is no empty point.

The IN_SERVO (servo on) signal is always set to ON unconditionally after turning the power
ON. Therefore, IN_SERVO is set to ON with the logic I/O initial value setting and not assigned
to hard I/O.

M I/O Signal Monitor Function

The "I/O display" and "oscilloscope" functions can be used to check signal status of 1/O
inputs/outputs.

@ |/O Display
This function is used to display the status of hard 1/O signals.

@ Oscilloscope

The oscilloscope function installed in the utility software can be used to display waveforms of
the #parameters/ #monitor values. The status of the hard 1/0 and logic I/O signals, velocity
waveforms, position deviation waveforms, etc. can also be captured at the same time. See
Section 8.5.1, "Oscilloscope" for how to use the oscilloscope. This function displays the
input/output status of the hard I/O signals with monitor numbers #310 to #313 and the
input/output status of the logic 1/O signals with #314 to #317.
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(2) Types of Logic I/O

List of Logic I/O Contact Input Signals (Block 0 ~ Block 1)

The table below lists the types and functions of the logic 1/0 signals. Whether or not they

function depends on the control mode and operation privilege.

O: Frequently used signals
A: Signals assigned as necessary
No mark: Not applicable
Logic /O o
Contact input é 3 % 3
© IS I n o 5
s|¢ |5 |= |28 o
. . Q = = o |c c
Abbreviated signal . ol | |5 =€ . ‘G
hame Signal name I IS SRR Description 2
Block | bit A I R = S
0|7 |8 |8 |9 2
8 glw =
o |IN START Drive start command | O Table data operation is started when this H
— signal is turned ON.
When this signal is turned ON, the
1 |IN sTOP Drive end command | A current table operation is completed. H
- The next table operation is not
performed.
When this signal is turned ON, the
execution of the current table data is
immediately interrupted. If axis operation
is being performed, the motor is
2 |IN_ABORT Drive end command | A decelerated and stopped. This signal is H
normally used for the following
Block 0 purposes. [1] To stop test operation [2]
To stop execution of a table data
operation
3 |(reserve) (Reserved)
4 |IN_JOG_UP Jog + command * o Jog operation is performed while these | |,
5 |IN_JOG_DN Jog - command * o) signals are turned ON.
Assign this signal when the M function is
used.
6 |IN_M_ANS M answer A This signal turns ON when an M answer H
is sent.
7 | (reserve) (Reserved)
0 |IN_I_CODE.O Code input 0 (e) These signals are used in table data
- operation.
1 |IN_I_CODE1 Code !nput L © Specify the table number to be executed
2 |IN_I_CODE.2 Code input 2 o in the binary format. Depending on the H
3 |IN | CODE.3 Code input 3 o) table number to be executed, it is
Block 1 — - possible to reduce the number of hard
4 |[IN_|_CODEA4 Code input 4 o 1/0 points used by setting appropriate
5 |IN_I_CODE.5 Code input 5 O logic 1/0 input initial values.
6 |(reserve) (Reserved)
7 | (reserve) (Reserved)

* To execute jog operation from the serial communication side, select "serial communication side" in the "selection of jog feed
operation serial communication side" setting of parameter #110 [System setup register 1].

TI 71M01D03-01E 5th Edition: 2004.12.03-00




List of Logic I/O Contact Input Signals (Block 2)

O: Frequently used signals
A: Signals assigned as necessary
No mark: Not applicable
Logic /0
(3]
C_ontact é 3 K %
n E IS g 70 a
o () = e == >
. a|l=2 |2 |5 |E2 c
Abbreviated . ol |g |5 |=€E - 3
. Signal name s|E |5 |E |25 Description 7]
x signal name Z|lo|o |8 |28 0}
Q - |9 | ¢ g e 38
kel » |6 |3 |66 o
0] = 9]
m = % o - O o
joR
e glo Q
Use this signal if there are large fluctuations in the load or it
is desired to use different servo gains for different cases.
When this signal is turned ON, the position control band,
position control integration time and position integral limiter
#parameters are switched to their alternative values.
Position control IN_POSFREQ_SEL input status
D=POSFREQ_ handwidth Alala OFF oN H
select Position control | #8 [position control #9 [position control
bandwidth bandwidth #1] bandwidth #2]
frequency
Position control | #10 [Integral time for | #11 [Integral time for
integration time | position control #1] position control #2]
Position integral | #12 [Position integral | #13 [position integral
limiter limiting value #1] limiting value #2]
IN_POSINT_IN :T"n(t): rcegir;t;ol Al ala Integral action for position control is not performed while H
H pror?ibited this signal is turned ON.
IN_POSINT_R (I:?:nstfélposmon Al ala The integrator information is reset in position control when H
ST integrator this signal is turned ON.
N
X (reserve) (Reserved)
% Use this signal if there are large fluctuations in the load or it
is desired to use different servo gains for different cases.
When this signal is turned ON, the velocity control band,
velocity control integration time and velocity integral limiter
#parameters are switched to their alternative values.
Velocity control IN_VELFREQ_SEL input status
'SNE—C/ELFREQ— bandwidth Al A|A]|A OFF ON H
select Velocity control | #2 [Velocity control | #3 [Velocity control
band frequency | bandwidth 1] bandwidth 2]
Velocity control | #4 [Integral time for | #5 [Integral time for
integration time | velocity control #1] | velocity control #2]
Velocity integral | #6 [Velocity integral | #7 [Velocity integral
limiting limiting value #1] limiting value #2]
Prohibit velocit Integral action for velocity control is not performed while this
IN_VELINT_IN - Y signal is turned ON. It functions only when the "velocity
- - controlintegral | A | A | A | A I " ; : H
H action control method setting" is set to “proportional integral
control" in system setup register 1.
Reset velocit The velocity integrator information is reset in velocity control
IN_VELINT_RS Y while this signal is turned ON. It functions only when the
control A|A]A|A " - S " ; H
T intearator 'velocity control method setting” is set to "proportional
9 integral control" in system setup register 1.
(reserve) (Reserved)
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List of Logic I/O Contact Input Signals (Block 3)

O:
Al
No mark: Not applicable

Frequently used signals
Signals assigned as necessary

Logic I/10
Contact input

Block bit

Abbreviated signal
name

Signal name

Table data operation

Jog move

Position control mode

Speed control mode

Torque/thrust

control mode

Description

1/0 processing cycle

IN_EMG

Immediate stop

>

>

>

See Section “6.1.5 Process Settings in
Error State" for explanation about error
processing when the immediate stop is
performed.

T

IN_SERVO

Servo command

The servo is turned ON when this
signal is turned ON.

IN_INTERLOCK

Interlock command

While this signal is turned ON, the
velocity override value is set to zero.
(When this signal is turned ON,
positioning operation is interrupted and
the motor is decelerated and stopped.
Movement toward the target position is
resumed when it is turned OFF again.)

Block 3

IN_OVERRIDE_SEL

Velocity override
selection

This signal switches velocity override
values.

ON: The scale factor of #45 is selected.
OFF: The scale factor of #44 is
selected.

Set this signal to off and set parameter
#44 to 10000 (default setting ) if the
velocity override function is not used.

IN_ERR_RESET

Error reset

All errors that have occurred at the time
of the rising edge of this signal are
reset, if they can be reset.

(reserve)

(Reserved)

(reserve)

(Reserved)

(reserve)

(Reserved)
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List of Logic I/O Contact Input Signals (Block 4 ~ Block 5)

O: Frequently used signals
A: Signals assigned as necessary
No mark: Not applicable

Logic /O ol ol 3
Contact input .§ 8|8 & 3
© E|E|s &
reviated signa Signal name c|E|S|5] =2 Description ®
. name | o| 0| 0| % 19
Block | bit 3|8 c| | 3
2|7 L2383 &
a o | L =}
< Slo| g 9
= a|>|g =
This signal selects the coin width. The table below lists
valid #parameters corresponding to the setting status of
Coin width IN_POSW. . .
0 [IN_POSW.0 selection 0 Al A When performing table data operation, the settling
width set in the table data becomes valid and the input
status from this signal is not reflected.
Selected #parameter IN_POSw. O
No. Name 2 1 0
o #90 | Coin width #0 OFF | OFF | OFF
1 |IN POSW.1 Coin width Ala — H
_ . selection 1 #91 | Coin width #1 OFF | OFF | ON
#92 | Coin width #2 OFF | ON | OFF
#93 | Coin width #3 OFF | ON | ON
#94 | Coin width #4 ON | OFF | OFF
Block 4 —
#95 | Coin width #5 ON | OFF | ON
2 |IN_POSW.2 Colln ;/.Vldﬂ; Al A #96 | Coin width #6 ON | ON | OFF
selection #97 | Coin width #7 ON | ON | ON
3 |(reserve) (Reserved)
This signal should be set to off under normal
Pulse priority circumstances. It is used in the pulse scaling priority
4 |IN_PLS_DIRECT select A function. When this signal is turned ON, the scaling
function is bypassed.
5 |(reserve) (Reserved)
6 |(reserve) (Reserved)
7 | (reserve) (Reserved)
0 |[IN_PRM_WR_REQ
1 |IN_PRM_RD_REQ
(Not used)
2 | IN_.MON_A_CHNG_REQ
3 | IN_MON_B_CHNG_REQ
Block 5
4 | (reserve) (Reserved)
5 |(reserve) (Reserved)
6 |(reserve) (Reserved)
7 | (reserve) (Reserved)
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List of Logic I/O Contact Output Signals (Block 0 ~ Block 1)

O: Frequently used signals
A: Signals assigned as necessary
No mark: Not applicable
Logic /0 o
Contact input é S |3 3
@ E |2 |go &
2l¢ |5 |= |28 o
. . Q = = o |c c
Abbreviated signal . o2 | |5 |SE - 3
Signal name s |E|a |E |35 Description 0
. name S|l |0 |8 |28 o)
Block | bit S|8|c |2 | 3
o |~ |S |8 (e8 5
] %1 g
S g |» Q
This signal turns ON if no error
occurs after turning the power ON. It
0 |ouT_DRDY Drive (CPU)ready | O | 0 | 0 | o | o |iSusedinthe sequence whenthe )
power is turned ON. (see Section
6.1.7 Signal Timing when Turning
the Power ON)
1 |ouT sroy Servo ready olololo| o Th|s signal turns ON when the servo H
is turned ON.
2 |OUT ERR Error olololo| o This signal turns ON if an error H
occurs.
3 |OUT_AXIS_EXE Axis operating A | a|o]| o] o |Thissignaltuns ON when the motor |,
is being operated.
Block 0 4 |OUT_OVER Over speed Al A]|O|O]|O This signal turns ON if an over H
speed error occurs.
This signal turns ON if an overload
error occurs. The hard I/0 logical
setting of this signal is set to
5 |OUT_OVL Overload signal Al A|A "negative logic" at shipment from the | H
factory. In this status, the output
transistor is turned OFF if an
overload error occurs.
This signal turns ON during table
6 |OUT_BUSY Busy Al A A|A A | operation or while executing jog H
movement.
7 |OUT JOG_EXE Executing jog A Th|s signal turns ON while executing H
jog movement.
0 |OUT_O_CODE.O Code output 0 Al A A A|A
1 |OUT_O_CODE.1 Code output 1 Al A|A|A]|A
These signals output M codes in the
2 |OUT_O_CODE.2 Code output 2 Al A|A|A]|A binary format.
Block 1 3 |OUT_O_CODE.3 Code output 3 Al A|A]|A]|A H
4 |OUT_O_CODE.4 Code output 4 Al Aala]|aAala OUTEM'_EK')\I is turned ON while an
5 |OUT_O_CODES Code output 5 Alal|a|al|a|Meodelsbeingoutput
6 |OUT_O_CODE.6 Code output 6 Al A|A|A]|A
7 |OUT_O_CODE.7 Code output 7 Al A|A]|A|A
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List of Logic I/O Contact Output Signals (Block 2 ~ Block 3)

O: Frequently used signals
A: Signals assigned as necessary
No mark: Not applicable

Logic /O

c o|lo|B
Contact input S 8|18 g
© ElE|B
ated si 212/2/8|¢
Abbreviated signal Signal name : E|S| 5| = Description
Block | bit name glg|2|2|:2
S| 2| c| > =&
2|7 L2383
Q o | L =]
© o [} =2
= a|> ‘é
0 |OUT MODE_EXE |Operating o This si_gnal is turned ON while executing table
operation.
) Assign this signal when the M function is used. It turns
1 |OUT_M_EN OutputtingMcode | A | A | A | A ] A ON while an M code is output using OUT_0_CODE.
2 |(reserve) (Reserved)
This signal is turned ON until the power is shut down if
. homing is completed after turning the power ON.
8 |OUT_ORG_FINISH | Homing completed | A (This signal turns OFF once until homing is completed if
homing is performed again.)
Position settling This signal turns ON when the position deviation is
4 |OUT_CON signal A A within the range specified by the coin width.

Block 2 This signal turns OFF when a position command is sent
to the motor. The positioning signal turns ON when the
position settling signal turns ON after the position
command is completed if position settling wait is set to

5 |OUT_POS Positioning signal | A | A | A valid during table data operation.
The signal turns ON after 10ms upon the internal
command buffer becomes empty for external pulse
command “Coin wait "is always invalid for the external
pulse command.
. This signal is used in the area signal function. It turns
6 |OUT_AREA.D Area signal 0 AlAlALATA ON when area signal 0 is turned ON.
. This signal is used in the area signal function. It turns
7 |OUT_AREA.L Area signal 1 AlAalAlATA ON when area signal 1 is turned ON.
0 |ouT PrM_wR_END |7Parameterwriting (Not used)
completed
#parameter/
1 |OUT_PRM_RD_END |#monitor reading (Not used)
completed
#parameter/
2 | OUT_MON_A_CHNG_END | #monitor display A (Not used)
change completed
#parameter/
3 | OUT_MON_B_CHNG_END | #monitor display B (Not used)
Block 3 change comple_t_ed
4 |OUT PRM_WR Ok |?Parameter writing (Not used)
normal
#parameter/
5 |OUT_PRM_RD_OK |#monitor reading (Not used)
normal
#parameter/
6 | OUT_MON_A_CHNG_OK | #monitor display A (Not used)
change normal
#parameter/
7 | OUT_MON_B_CHNG_OK |#monitor display B (Not used)

change normal
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(3) Physical (Hard) I/0 Assignment, Logic Setting Method

/\

Follow the procedure below to change the hard I/O assignment. Note that it is not allowed to
assign the same logic I/O signal to several hard 1/O signals. See the next page for the pin
numbers of the controller interface corresponding to each block and bit.

STEP 1 Select [I/O] in Data Management of the utility software to display the I/O Setting
window.

STEP 2 Select [Physical I/Q] in Type.

STEP 3 Select [IN] to change I/O inputs in I/O, and select [OUT] to change 1/O outputs.

STEP 4 Change an assigned signal in the Assigned Logic I/O Name field corresponding to the
block/bit to be changed.

STEP 5 Change the logic setting as necessary.

STEP 6 Click the [Regist] button to register the settings in the drive.
Note that registration must be performed for each block.

3 To assign I/O inputs: Select IN
To assign /O outputs: Select OUT

2 Select [Physical 1/0].

B 1/0 settine

Type | Physical 1/0 ~| 10N Block |Block01 = Esil
Phyzical |0 .
[Block | | Azzignment logic |40 name [ Poz logic ] Begist |
00 |3'4 ERROR RESET ﬂ v s Register the settings in
_|-T |3_.| SERV ﬂ v the drive.
—2 [o0sTaRT o
—I3 [0-24B0RT ~ W
—4 [1-0IN_CODED ~ W
—5 [1-118_CoDET T
—6 [40P0S_wIDTHD ~ W
—7 [41POS_wWIDTH1 -] v 5 Set the logic.
Checked: Positive logic
[1—0 |2'4 WELFREQ SELECT ﬂ v Unchecked: Negative logic
B * Only the OVL signal is set to
|1— |2'|:I POSFRED SELECT ﬂ v negative logic at shipment
_|§ |4_4 FLS DIRECT j v from the factory.
—3 [0-4.J0G UP ~ W
0-4.J0G LUP PN
0-5J0G DOwWH <4 Change an assigned
0-6 M AMSWER signal under the Assigned
1-0IM_CODED Logic I/0 Name field.
1-1IM_CODET
1-2IM_CODEZ
1-2IM_CODEZ
1-4I1M_CODE4 .

The set logic and signal status have the following relationship.

<I/O inputs>

Positive logic: The current is conducted into the input photo-coupler when the conditions for the
signal are to be satisfied.

(Example) IN_SERVO: The current is conducted into the photo-coupler to turn the servo ON.
<I/O outputs>

Positive logic: The output transistor switches ON when the conditions for the signal are
satisfied.

(Example) OUT_DRDY: The output transistor switches ON when the drive is ready.

TI 71M01D03-01E 5th Edition: 2004.12.03-00



6-12

H Table of Correspondence between Physical (Hard) I/0O Block/Bit Numbers and Pin Numbers of the
Controller Interface (CN4)

The table below lists the correspondence between the block numbers of hard I/O and the pin

numbers of CN4.

At shipment from the factory, the hard I/O signals are assigned as listed in the table below. The
overload signal (OUT_OVL) is the only hard I/O that is set to negative logic at shipment.

[Hard I/O Contact Inputs]

Hard I/O . .
contact input Pin No. Corresponding logic I/O name * Hard I/O logical
— (CN4-0O) - - - setting *
Block bit Abbreviated signal name Signal name
0 19 IN_ERR_RESET Error reset Positive logic
1 20 IN_SERVO Servo command Positive logic
2 21 IN_START Drive start command Positive logic
Blocko 3 22 IN_ABORT Drive stop command Positive logic
4 23 IN_I_CODE.O Code input 0 Positive logic
5 24 IN_I_CODE.1 Code input 1 Positive logic
6 25 IN_POSW.0 Coin width selection 0 Positive logic
7 26 IN_POSW.1 Coin width selection 1 Positive logic
0 27 IN_VELFREQ_SEL Velocity control bandwidth select Positive logic
Blockl 1 28 IN_POSFREQ_SEL Position control bandwidth select Positive logic
2 29 IN_PLS_DIRECT Pulse priority select Positive logic
3 30 IN_POSINT_INH Pos. control integration prohibited Positive logic
[Hard 1/O Contact Output]
Hard 1/0 . . . . )
contact output Pin No. Corresponding logic /O name Hard I/O logical
——1 (CN4-0) - - - setting *
Block bit Abbreviated signal name Signal name
0 3 OUT_DRDY Drive (CPU) ready Positive logic
1 4 OUT_SRDY Servo ready Positive logic
Blocko 2 5 OUT_BUSY Busy Positive logic
3 6 OUT_OVL Overload signal Negative logic
4 7 OUT_OVER Over speed Positive logic
5 8 OUT_COIN Position settling signal Positive logic

* Default Setting
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(4) How to Change Logic (Soft) I/O Initial Value Setting

Set the initial values for logic 1/0O inputs using the utility software.
At shipment from the factory, the initial values of all logic I/O inputs are set to off. To change the
initial values of logic I/O inputs, perform the following operation.

STEP 1
STEP 2
STEP 3
STEP 4

STEP 5

Mo

Select [I/O] in Data Management of the utility software to display the I/O setting

window.

Select [Logic I/O initial value] in Type.

Select the logic 1/0 block to be changed from [Block].
Check the check box under the Initial value setting field for each item to be changed

(check the box to turn the signal ON).

Click the [Regist] button to register the settings in the drive.
Drive software is rebooted automatically.

setting

Logic [/0 initial walu

Logic 1/0 initial value

2 Select [Logic /O
Initial Value].

wo v =]

Block | BlockO-1

3 Select a logic
1/0 block.

E xit

[Block ]

Logic /0 imitial salue

active

||'j_

—0 [START

—1 [5TOP

—2 |aBORT

—3 |

—[4 [JOG P

—[5 [I0G DOwMN

—E |MANSWER

=l

—|0 [IN_CODED

—1 [IN_CODE1

—2 |IN_CODEZ

—3 |IN_CODEZ

—4 [IN_CODE4

—5 [IN_CODES

—& |

=l

-

Bl Tl ER T

ELOEE b Ty B T

N

5 Register the settings
in the drive.

4 Set the initial value.
Checked: On
Unchecked: Off

* All signals are set to OFF at
shipment from the factory.
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6.1.2 #parameters/#monitors

The group of variables called #parameters/#monitors is expressed using the format #***,
#parameters/#monitors are classified as listed in the table below according to their numbers.

#parameter/
#monitor number Classification Writing/backup Description
(#***)
40 ~ #99 #parameters Possible It is always possible to read and write these parameter

values.

These are variables to which no definition is assigned. User

#100 ~ #109 #parameters Possible can set them freely. It is always possﬂ_ole to read and write
these parameter values. They are mainly used when

conditional branching is used in table data operation.

It is always possible to read and write these parameter

. values.
#110 ~#127 #parameters Possible * The settings are restricted in functions when the power is
cycled.
#300 ~ #427 #monitors Not possible They are variable only for readout on order to refer the state

of motor and drive changing at every moment.

All #parameters/#monitors are expressed using the format #***. The values can be referenced

(read) during table data operation or using commands. Writing (changing setting) is allowed
within the allowable setting range.

H Status Output of #parameters/#monitors

Value of #parameters/#monitors can be checked by[#parameter monitor] and [oscilloscope]
functions in the utility software.See Appendix, "Detailed #parameters" and "Detailed #monitors"
for the types and settings of #parameters/#monitors.

The #parameter/#monitor Display Window

Fl#Parameter monitor

[#302 Motor resolution B 125084 @
‘33?2 Pasition enor [pulse) j | a Exit ‘
[#370 Commanded posiion valus (puke] = | 0 T
‘3371 Actual position value [pulse) j |

0
#Parameter list
Hionitor list

Display Example of the Oscilloscope Function Window

Oscilloscope

i) 2003/09/29 1151
: \ TIME T00msec/DIV
B UNIT/DIY  Oiffset
CHI 20000 0
CHZ DIGITAL
[EaE] 200000 a
CHA 500000 [
a@ TRIGGER
[ F— SOURCE |CHT RISE
T —
! FOSTION | 0
i
Lo GURSOR
: — [T [ 7= [ 4a ]
E;g e 3967 ms| 6967 ms| G000 me
5340 Commanded velociy value 2517 1866 851
B 5320 Siatus register #1 sk LHH [ otorks [HH | oboier LHH
| [#370 Commanded position value [pulse] 409252 [ f12362|  -208100
[[#371 Actual position value (pulse] 400762 612301 | 209140
HEMD
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(1) #parameters

#parameters are used in various settings, including operation patterns of the motor and error
processing, and adjustment of the control system. Change the setup values of #parameters as
required. In addition to writing and checking setup values, it is possible to upload all the
#parameters from the drive to a PC and download them from a PC to the drive.

M Register Parameters

Register parameters are classified into two types: system setup registers and error setup
registers. Several setup items can be expressed in one #parameter number by encoding the
information in a 32-bit binary value.

#parameter number #parameter name
#38 Error process setup register 1
#39 Error process setup register 2
#98 System setup register 2
#99 System setup register 3
#110 System setup register 1

<Setup example> #98 [System setup register 2]

Signal
name

(Reserve)
(Reserve)
(Reserve

(Reserve)
(Reserve)
(Reserve)
(Reserve)

31 30 29 28 27 26 25 24

Valid for Current Position Filter

23

=
9]
= .
[T 2
X £
@] c
@© o
= g
N o
3 o I I
&0 o
> E2 2
‘o o =
o o £ <
3] 8 Qe
~> ~ ~ = O 0©~
O)Lﬂ)ﬂ)_gccw
EQEE“‘Q)Q)E
1) O O L = =0
n T u 0o o 8 2g¢
m%wwgggm
> 2% §o0 w0l

22 21 20 19 18 17 16 15

N

(Reserve)
(Reserve)

14

13

(Reserve)

12

(Reserve)

11

"

4

=

(8]

Q

o

=
<] _
© s
§ _¢@
S o
%.QQ.
_CEO
S o
c o9
e og

=
o o=
:::g
N~~~ o~ o~ o~ o~ —~ —~ & tE
v vy v v v v s £33
S 2 2 2 2 2 2 2 2 n ©
C © £ ¢ © © © < © g c
QO 0 O O O O O O O = o35
n o n O u u u u u u 9 g5
Q0 O Y VO O O O P ®O
o oo oy oo 5 SE
R A= A R £

10 9 8 7 6 5 4 3 2 1 0

*" [eToToToTo o o o e o o o o o] o o o o]0 o]0 oo 0]o]o]0 o] ]0]

In the case of the setting above

#98 [System setup register 2]: 00030002 (hexadecimal notation)
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B How to Write to #parameters

Values can be written to #parameters using one of the following three methods.

Method 1: Changing values in the #parameter window of the utility software
This method is mainly used at startup. This method is the easiest to use, as
setup windows are provided, allowing direct access to each item.

Method 2: Changing values in the terminal window of the utility software.
This method is mainly used at startup. Enter the setup values of #parameters
directly.

Method 3: Changing values by a table data operation
In this method, values of #parameters are changed by executing the table data
operation prepared by the controller instrument in advance. See Section 6.4.9,
"Parameter Change" for the detailed information.

/\re

Changing values of #parameters can refer to both "saving" and "registration.” These two
concepts are different in the following way.

Saving: This means changing #parameter values in RAM. Changed data returns to
the status it had before changing once the power is turned OFF. Use this
method when you want to change #parameter values temporarily.

Registration: This means changing #parameter values in both the EEPROM and RAM.
The changed settings are maintained even if the power is turned OFF. Use
this method to commit the settings. Note that "registration” is not accepted
while the motor is operating. Perform registration while the motor is stopped

* The drive loads the #parameters from the EEPROM into RAM once at startup. Afterward, the
drive operates based on the #parameter settings in RAM.

CA UTION

When #parameters are registered, their values are written in the EEPROM. There is a limit on
the allowable number of times the EEPROM can be written to (approximately 1 million times).
If this limit was exceeded, the EEPROM may be damaged and the drive may not start up.

If you select "specify registration™ for #parameters in the #parameter change function during
table operation, this limit may be exceeded depending on the pattern used.
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Method 1: How to change values in the #parameter window of the utility software
Click the [#parameter] button in the utility software to open the #parameter Setting window.
Select the appropriate setting window and change the necessary #parameter values.
Make sure to click the [Regist]button after changing values.
See Section 8.6.1, "#parameters" for the detailed explanation of the setting windows.

Bl Parametur sutima ] Bl Parameter sullmn %]
|'s | Eit Fingeier pataneier [Fireton poramedss | 5 I'si | Eit
Fegit Usioad [1os - s e Beat | Uskosd |
Ettor ol regretes 1 et b | Mo | Name Vakun Mo et |
e ¥l |- - T Fandng Velocty D [ -
Oven s [Vaind =] poriorit_| 065 Feadng Velocty ] #1a Bbdontor st
Tactien [ 5 = - [EE  Frnding Vielocy 42 s
,.- U7 Feedng Velooly 13 I
?:T::;;::M Gratial, Ve =l OG0 Teedng Valociy 8 1%
: — = (€3 Fonding Velocty 45 IR
e [T || r——— e | o Velocay 46 =18
hinatoiidl o) Eurnashve pastion e [Vaid = U7 Foeduy Velosly 17 Ay
FO5E. 0003000T — 072 Accelecshon time 80 1000
s - [Artion) [ Srrvn on sustairing ater immedicts a1 v | 073 Accelesafion ime 41 100
iR e e SMeseiil [ Sonio o s atr oo o 2] UF Aecebersion tane 12 00
BUTY LORDGET Hasiwiacl — e 075 Acclesstion tme 1] 1000
- " - 076 Diecebistion tine =) 1000
Tandeth anoe | Servot siter immedione 1100 E S i b Y 1
Coedngte soe & [Vaid = U7 et slior b 2 Lo}
= 073 Deceleration fime 13 1000
[Action] | Servarce sustaining sher immediate 1 ¥ | 111 Mawinem vedociy i 198
| M4 Velocity cvettide prrcentagn 1 10000
i vckagardoppig | el =l M5 Velosly ovennds pecenlage W00
[ | [ ———
AL mans power sl vullags eio |Vald =
[Antion] [Snrvn on sustairing ater immeciods 21 v |
Setup table dats and yitem iegitter deprding on e neces ity

Register #parameter Setting Window Function #parameter Setting Window

Use this window to change values of #parameters related to
Use this window to change and register #parameter values. the following functions.

e Jog

e Homing

o Test operation

¢ Auto-tuning

¢ Incremental/absolute positioning move
¢ Basic settings

Elparametur enttmn X Blparametur cuttmn 3
Fiegnier paiamste | F [ g | 5, Fyit i s s 2 7 =
Fer ses | Inegrsl i recaboulation | Fregint Uskoad v {iekoeiy morked Regint Uskoad
T Ty — M meler st | Sebected moritol [Vrkecky monder Welooly erson Pt |
(1000 Losd inedia/Load mart [ ° : : Gan [ B Seectmontin [Veketp g =] - =
(6T Sonvn siiness sen il 3 Sbdonto WP~ ¢ Sidonto i
HMorster Mo, [H372 anm e o o e o P e M
7 E“‘r | ) Velocity
Wekocitp contiol parsnater __II'_';‘_‘J ™ Analeg mordnn 2 i rhf- 0.030 rps, mps & +/-4.80V
[ Viskachy coriecd badwedh 11 2 [WD03 Veloraly corirl berwbadlh 52 ] MMcriten W, 578 Commonded d W ol Dl
[ 0SS ol | 1000 o 2
| | ™ Digital monior 1
! 3 ,ﬁ :  Dighal monikee 2
{ 10000 (4011 10000
[T Prosiion ningenl miing vk 81 | 10000 4013 Pastion inngeol miting wakin 2 | 10000 [pmziasiicok
Foed lovad par.
e =
115 Vrkocky Innd kst poacenings | (]
(RUTE Pk stion hesd [onwend pecen [t
Servo Tuning Window Signal Monitor Terminal Setting Window
Use this window to adjust the servo. Use this window to select a waveform to be output using the

analog monitor card and change the output gain.
* The analog monitor card R7041WC (optional) is required to
use the signal monitor function.
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Method 2: How to change values in the terminal window

/\

Open the Terminal window of the utility software and enter the following in the input edit box in
the #parameter window. Enter using single-byte alphanumeric characters.

To "save" a #parameter

#0OO =00 (change the value temporarily)

To "register" a #parameter

##OOO =00 (register a #parameter in the EEPROM)
To "register" several "saved values" in a batch

@16 (register all data in the RAM to the EEPROM)

Entry examples:

#1=5 (saving)

##1=5 (registration)

@16 (register all #parameters that have been changed)

How to check #parameters

To check saved values or registered values of #parameters, enter the following in the input edit
box; the relevant values are returned.

To check "parameter #1 saved value": #1)

To check "parameter #1 registered value": ##1@

Terminal E@@
| —=|_ Resend || Send | Exit |
=1 Enter a #parameter and i
-»RO0 press the return key.

ﬁﬂH-IETDE BParameter list

When the #parameter data

%J‘ SD is "saved" or "registered,” HMonitar ist

1=l the drive returns "R00."

Parameter Emrarll Commnad list |
#1=10000 Example of a return value when

;f‘LM B2.0 OutdtR E'”g an illegal value is entered

Hit y
>R1D ServoRigid 5 a #parameter

-+R1D SeroRigid5 } Example of checking
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Method 3: How to change values by a table data operation
See Section 6.4.9, "Parameter Change."

l How to Back up #parameters
See the item in Section 8.7.4, "Backup."
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(2) #monitors

#monitors output the status of the motor and drive acquired by the drive.

They can be used to observe the conditions of the motor and drive using the
#parameter/#monitor Display, Axis Signal Monitor and Oscilloscope functions, or operate the
motor by referencing #monitor values in table data operation.

Writing to the monitors is not allowed.

M Register Monitors

Register monitors can express several #monitor settings in one #monitor number by encoding
the information in a 32-bit binary value (see the table below). Moreover, it is possible to display
the status with status registers by clicking [Axis Signal Monitor] in the utility software.

#monitor number (#***) #monitor name
#300 Drive version
#301 Motor specifications

Physical (Onboard)

#310 ~ #313 -
input/output blocks
Logic (Virtual) input/output
#314 ~ #317 gic ( ) input/outp
blocks
#320 ~ #322 Status register
~ o~
[R)
S T
n »n
T ©
N
N
—
[Py
T o 2
C|>)d>)(/)(/) =
o O = _;Hd—! =
> > 5 8 3 4 2 )
= 8 T © .. .. o QL o
Q o o (o))
c ® = c c 2 2 %] g <
= = 3 S 9 5 5 © = ©
= Q@ N+ O g B S » c O
EE 0] ;;;ES%Q g 3 s > %5
(7] U)G)wo o o E=T7 N
] o © O ©0 9o ¢ &L o c s 2 5
00 =z 2 2 T 22 8 Q8T 2 S 5 s g ©
W o g ‘£ s s= = 2 2 2 v 2 = S g 9
o 0o B B ) S © © B o 8 2 G o g 2
S 8 5 <4 « > c £ € &5 &5 & 5 3 n ®© O ©O QO g
638__ o S 5 .BCCCCE - B 9 9o 9<3
s 28 288 8 58°°8888 £ 555 T 5 ® 5 0 T~ o0 o >
o 2 S o § § U - - T ®» v v VY Do © § > SV > 3> ¢
Signalh & 8 8 @ .2 = 2 2 9 8 8§ 25 2 w222 22 22 Fow 2 v a g
s < o ® ® S © B © © 88 T 8 T 2 00 ¢ 0T @ @ T 2 Eo v o 2
name 9 s &5 £ © © 6 9 o © O 6 &6 T a9 o0 90 §gog % g0 @O
¢ 88 52 ¢ T Loo ol v RLLLLLLE 2LLSL RRO
EagzIzx< > 20w ovad >a >0 s66u0o0 dd <
Bit 31 30 29 28 27 26 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 0

[eloefo]r[1]efo]efofr]t]r[oofofelo]efo]ofofofo]efo]afo]a]o[0]0]

|The settling width is set to 3. |
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6.1.3 Operation Privilege

Two types of interfaces, a controller interface and a serial interface, are provided. For the serial
interface, the utility software, an operation display panel (optional) and an operation display
pendant (optional) are available.

The items that can be operated are different for these two types of interfaces, but the main
operations are possible via both interfaces. Note, however, that if the user is operating the
system via one of the interfaces and an operation command contrary to that is given via
another interface, devices connected to the interfaces being operated can no longer manage
the correct status. In order to prevent such situations, it should be selected which interface will
have the operation privilege before the interfaces are used. The table below lists the
relationship between the items that can be operated via each interface and operation modes.

O: Can be instructed
Main Operation Privilege and Functions that can be Instructed X: Operation not allowed
- Operation not allowed regardless of
the operation mode

Main operation privilege: Serial Main operation privilege:
Command name interface side Controller interface side
Serial interface (_:ontroller Serial interface C_:ontroller
Operated device interface interface
M function - O - O

Select an operation privilege by setting the jog feed selection, RS side
selection bit of parameter #110 [System setup register 1].

Abort O O o O
Stop O X X
Start O

Jog move command

X

Reset velocity control integrator -

Prohibit velocity control integral action -

Velocity control bandwidth select -

Reset position control integrator -

Pos. control integration prohibited -

O|O0O|O|0O|0O|0O]|x
O|O0|O0O|O0O|0|O|0O]|O

Position control bandwidth select -

Error code acquisition

O
0|O0|O
(@)

O
Error reset O
O

Error reset with history clear

Velocity override selection -

o|0O

Interlock -

Servo command O

Immediate stop command -

Pulse priority select -

Coin width selection -

Home offset position setting

Coordinate system setting

0|0 |0O]|x
ololo|O0|O0|O|O|O|O

Integral limiter self-adjustment

Oo|O0|O|O
x
Oo|O0|O|O

#parameter writing

@)
©)

#parameter/#monitor reading

*1: Can be instructed using table data
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(1) How to Select Operation Privilege

The main operation privilege is always set to the controller interface when the power is turned
ON.

[1] There are three ways to switch the main operation privilege from the controller interface
side to the serial communication side.
Method 1: It can be switched when opening the Operation window in the utility software.
Method 2: It can be switched by the switch button in the Operation window.
Method 3: It can be switched by issuing the command @5:0 from the terminal window.

[2] There are two ways to switch the operation privilege from the RS communication side to
the controller interface side.

Method 1: It can be switched by the switch button in the Operation window in the utility
software.

Method 2: It can be switched by issuing the command @5:1 from the terminal window.

A}
ﬂ CAUTION

When opening the Operation window from the utility software, a message box asking whether
or not to select the serial communication side appears if the main operation privilege is on the
controller side.

Note that the main operation privilege is not returned to the original setting automatically when
the Operation window is closed. Make sure to switch the privilege back to the controller
interface if it is necessary to continue operating the system via the controller interface.
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6.1.4 Process Settings in Error State

The way an error is processed varies depending on the error code (see Appendix 3, "Detailed
Main Error Codes"). Moreover, for some errors, it is possible to select how the drive behaves
when an error occurs.

Specify the correct form of error process according to the specifications of the device, and set
#parameters by referring to Section 2.8, "Stop Function in Error State.”

Regarding errors for which error process types can be set, see the tables in the next page,
"#parameters Related to Error Process" and "Error Process Types."

The parameters for setting error process are released under the condition that the customer
bears all responsibility in the event of unanticipated behavior.

( Set error process )

v

|Enab|e/disab|e errors|

A 4

|Set error process type|

Set error range|

End of setting

Enabling/disabling errors
If errors are set to invalid, an error is not generated even when the error conditions are
satisfied.

Setting of error process type
This set up behavior of drive after detecting an error.
In the velocity control mode and torque/thrust control mode, analog command inputs are
interrupted and the velocity instruction value or torque instruction value to the drive is set to
zero in case the error is set for "enabling”, regardless of type of the setting.
The same error handling process as [immediate stop] is carried in order to shut off the input.
The servo state setting after the stop is subject to the error handling process set up.

Setting of error range
Set the velocity and position ranges in which errors are generated.

TI 71M01D03-01E 5th Edition: 2004.12.03-00



6-24

#parameters Related to Error Process

Error name E(;rdoer Error \s/gltlt% ginvalid Error greotgﬁzs type Error range setting
Over speed 24.0 Errorr;;g)igteesrslsetup Errorr;()ar;igteesrslsetup
Overload %%% Errorrpér;gte;slsetup Errorrgggfgslsetup )
Excessve positon deviaion | 230 | EMO O0eSS setup | Evtor process setup | 18 (o drecton
Ei)f(f(t:a?g?\ic\:/: \;I);lsjigon command 31.0 Always valid Errorr;()agjigteesrslsetup )
Coordinate system error A 16.1 Errorrpér;gte;slsetup Errorrgggfgslsetup -
Bus voltage drop 20.3 Errorrrérs)igteesrslsetup Errorr[;r;igteesrslsetup )
Main power supply erfor 210 | EMOTProcess seup | Error process setup :

proximity sensor.

349 | Eror process setp | Error pocess setp | 42 (o direclon
Monitor pulse error 180 | Emor process setup | Error process setup :
Interface immediate stop 462 | Erorprocesssetup | Error process setup :
Error Process Types

Error process type Behavior

Decelerate and stop, and maintain

servo ON

The drive instructs the motor to decelerate and stop. The servo is kept turned
ON after stopping.

Decelerate and stop, and turn
servo OFF

The drive instructs the motor to decelerate and stop. The servo is turned OFF
after stopping.

Stop abruptly, and maintain servo
ON

The drive stops the motor abruptly and keeps the servo turned ON. The
deceleration time is determined by #80 [Deceleration time for immediate stop].

Stop abruptly, and turn servo OFF

The drive stops the motor abruptly and turns the servo OFF. The deceleration
time is determined by #80 [Deceleration time for immediate stop].

Turn servo OFF immediately

The drive turns the servo OFF immediately.

ADA NGER

If you select "Turn servo OFF immediately,” the motor may run freely. Make sure to take steps
to secure the safety, such as using an external brake system.

ADANGER Even if the motor is set to perform servo deceleration in the case of a given error, the servo is
immediately turned off if the following errors occur before the error or during servo deceleration.

If any such error should occur, servo deceleration can no longer be used.

4.0 Watch dog error
15.* Encoder error
20.1 Overvoltage

20.2 IPM fault, current transformer detection

20.4 Low voltage (servo-off level)

20.5 A-phase, B-phase actual current monitoring

25.* Regeneration error
30.0 Servo not ready
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(1) #parameter Settings

STEP 1 Select [#parameter] from the main menu of the utility software.
STEP 2 Select the Register parameter tab.

STEP 3 Select [Error setup register 1] to display the setting window.
STEP 4 Select valid or invalid for each error.

STEP 5 If you are setting an error to valid, select the error process type.
STEP 6 Perform the same settings for [Error setup register 2] as well.
STEP 7 Click the [Regist] button when the settings have been completed.

[2] Select the
Register
parameter tab.

3 Click [Error setup
register 1].

E xit

Regist | Upload |

H#Parameter list

G G Errar zetup reqister 1

" Ermor zetup register 2 Over speed |‘-J'a|id j SRR
b onitor izt
gngg e [&ction] |5&rvo-on sugtaining after immediate slj
: Overlnad |V ald - -
[6] Perform the same | J ’ l[ﬂ/;ﬁj'igtr \ézllcior
settings for [Error setup [Action) |Servo-on guztaining after immediate slj
register 2] as well. error.
Excessive pozition error |Valid ;/]/‘

LA e i e P Ly

) [&chion] |Servo-on sustaining after immediate
™ Spstem zetup register 3

IW Exzeszive commanded pozition differential |58r\-’0 on suztaining after immediate sﬂ [5] If you enable an

Tandern error |Servo-off after immediate stop j error, select the error

process type.
Coordinate emror & |Valid j

[Achion) |Servo-on sustaining after immediate slﬂ

Buz voltage dropping |Irwa|iu:| ﬂ

[&ction] |5&rvo-on sugtaining after immediate slj

AL mains power supply voltage error |‘-.-’a|id ﬂ

[Action) |SEr\-'D-Dn zuztaining after immediate slj
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/\

Stop Method at Error Occurrence in Each Control Mode

Control by the built-in controller

Control by an external controller

Table data ) Position control Velocity control Torque/thrust
. Jog operation
operation mode mode control mode
c
2 Set by #80 Set by #80 Set by #80
a g GE) [Deceleration time | [Deceleration time | [Deceleration time
% QS for immediate for immediate for immediate
2| 3 stop]. stop]. stop].
8
Bl 8 Deceleration type
8| E ‘@ @ Deceleration set using Decelerate at The inout The inputs are
£ E| %5 | profile set in table #parameter constant he 'qu S are shut down
= g s data system setup acceleration | Shutdown immediately after
5 al register 3 immediately after | o' error occurs
2 = —— an error occurs, and the '
g o| S Deceleratlpn time . and the velocity roraothrst
o | 2| & o | Deceleration time set using Setusing #76 | command to the q
9 g o E set in table data #parameter [Deceleration time | yrive is set to O. command to the
= % = system setup #0]. drive is set to 0.
c| O register 3
o
= 5 Deceleration type Decelerate at
i) T Deceleration set using constant
8| @ %5 | profile set in table #parameter .
o ©5 acceleration
ol g =5 data system setup (Trapazoidal)
[a) register 3 P
Velocity | #111 [maximum velocity limit] |

[axis command unit/sec]

A

Velocity at error occurrence L

Not valid for the velocity control mode and
torque/thrust control mode

Deceleration type

It is possible to choose either constant
acceleration or an S-curved profile.

Actual deceleration time

Deceleration time setup value
Specified by the deceleration time relative
to #111 [maximum velocity limit].

Guidelines for setting abrupt stop deceleration time (#80)

Set the deceleration torque to 100% and calculate the shortest time that can be achieved for
decelerating to a stop.
(Use the formula below for the calculation.)
Moreover, multiply the value achieved for constant acceleration by 1.5 and enter this for the
S-curved acceleration/deceleration profile.

= OMHIL)*2 v

t:

Deceleration time [sec]

T JL: Load inertia [kgm”2]

A

Velocity [rps]

T:  Maximum torque of the motor [Nm]

JM: Rotor inertia of the motor (See Section 2.1, "Standard Specifications") [kgm”2]
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6.1.5 Methods of Issuing Servo-ON Commands

There are two ways to turn the servo ON: turning the IN_SERVO signal of the controller
interface ON and sending the servo-on command via a serial interface. See Section 6.1.6,
"Signal Timing when Turning the Power ON" for how to shift the servo status when IN_SERVO
is turned ON at the time of turning the power ON.

(1) Issuing Servo Commands via the Controller Interface
et »!
I
| Approx. 500msec

IN_SERVO OFF OFF

ON

OUT_SRDY OFF ON OFF

Note: If the servo is not adjusted, the motor maintains a very low torque even when the servo is
turned ON.

(2) Issuing Servo Commands from the Utility Software

The servo is turned ON by clicking the [Servo-ON] button in the Operation window in the utility
software. Press the [Servo-OFF] button to turn the servo OFF.

Dperatiun @

Auto-tuning u:uperatiu:un] Test u:uperatiu:un] Haming u:uperatiu:un] @

Table opsration {J05 ] e |
SRS = —""'"""""'“"""""J ; Controller side[C)
: 1 Sewooff 2| Emorreset(R)
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6.1.6 Signal Timing when Turning the Power ON

Make sure that the signals observe the sequence shown in the following timing diagram when

the power is turned ON.

she

Control power supply input | \\\

\
Main power supply input *2

N
Es\ternal circuit delay !
—’l (—

g AV S

|
|
|
! :
T \ , lsecorless
: ! -
Main power supply status \\ 4 Rush interval Constant supply status
! NS |
! Mo I
Regeneration error output (T134) == 1
-« T
4sec or less

\

e

Main power supply on switch (external cwj?a Z Z Z Z Z Z Z 3%7 50msec or more

I/O operation start

I
|
L 1.2sec ol 05s
l >

<
|

1/0 input signals are ignored during thig period. -

IN_O0OO

eC .,
>
|

(CN4 1/O input)

OUT_DRDY*1

(CN4 drive (CPU) ready)

*1 Waveform when the logic setting is positive and no error occurs when the power is turned ON
*2 The timing diagram shows the timing for the circuit configuration shown in the figure below.

Example of power supply sequence circuit
Drive
L
O
LINE
n | CONT
04
Me <TB1>
N N || -4
fcuit protgctor o i I ) LINE
Power spippghy Line filter I % Me ) WAIN
> > || o
Note
ol OFF Me
—0 RY1 RY1
e %/ 5
> ERR+
<TB4>
° & ERR-
Note: Main power supply on switch
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@ Sequence at Startup Operation

To start up using table data operation, make sure the signals observe the sequence shown in
the following timing diagram when the power is turned ON.
]

Control power supply input | = \\\ ;
N

\ \ External circuit delay !

Main power supply input

N
7

A

|
\ |
+ 1sec or less
.
|

Main power supply status \ A Rush interval A Constant supply status
N | |

-<_ .l

=<l
A
|

—> ‘:"I'i‘-_—50 msec or more

vanpoverswovnsich (0000000000

| 1/0O operation start

Regeneration error output
(TB4)

4sec or less

--—-g--4---4----

! 1.2sec
l¢

|
3l Normal operation starting
i point of CN4 I/O
1/0 input signals are ignored durjng this period. >[ inputs/outputs (IN_SERVO
| ! should be turned ON
IN_OO0 before this timing.)

I
|

(CN4 1/O input) L /
I I
1

IN_SERVO ‘

LAY
(CN4 servo command) [ Software delay
|\ ooms—
—> N ms
OUT_SRDY N
(CN4 servo ready)
OUT_DRDY*1 rQ
(CN4 drive (CPU) ready) |

OUT_MODE_EXE
(Executing CN4 contact output)
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6.1.7 Coordinate Systems

(1) Rotation Coordinate System and Linear Coordinate System

Two coordinate systems, a rotation coordinate system and a linear coordinate system, are
provided. Select the coordinate system to be used according to the system specifications. The
rotation coordinate system is selected at shipment from the factory.

When the rotation coordinate system is used, the software EOT function is set to invalid.

In the rotation coordinate system, coordinates are expressed as "(scaling data -1)" starting from
0. When the motor has completed a full rotation and returns to the home position, the
coordinate value returns to 0. In the linear coordinate system, the coordinate values do not
return to 0 when the motor rotates more than one rotation from the home position, and the
position is integrated.

<How to switch between the rotation coordinate system and linear coordinate system>
STEP 1 Select [#parameter] from the main menu of the utility software.

STEP 2 Open the Register parameter tab and then the System Setup Register 1 panel.
STEP 3 Select from [Select Coordinate System] in the [System Setup Register].

B Rotation Coordinate System

The coordinate range of the rotation coordinate system is as follows:

Command unit: From 0 (value of #112 - 1)
Pulse: From 0 (value of #113 - 1)

#112: Scaling data ratio denominator (on the command unit)
#113: Scaling data ratio numerator (on the pulse unit)

M Linear Coordinate System

/\

There are the following restrictions on the coordinate range of the linear coordinate system.

Command unit: #112
Limit value on the + side: The smaller value of 2147483647 x #113 and 999999998

#112
Limit value on the - side: The greater value of -2147483647 X ===~ and —999999998

#113
Pulse: #113
Limit value on the + side: The smaller value of 2147483647 %112 and 999999998
#113

and -999999998

Limit value on the - side: The smaller value of -2147483647#112

When using the linear coordinate system, a software EOT error occurs if the command unit
instruction value exceeds the coordinate system limit range (ERR44.0: + direction software
EOT, ERR45.0: - direction software EOT).
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(2) Setting the Direction of Coordinate Systems

It is possible to reverse the rotation direction of the motor and the torque output direction in the
torque/thrust control mode.

<Setting method>

STEP 1 Select [#parameter] from the main menu of the utility software.

STEP 2 Open the Register parameter tab and then the System Setup Register 1 panel.

STEP 3 Set the rotation direction in Coordinate System Forward Direction Setting from the
System Setup Register 1 panel.

CW direction

CCW direction

Rotation Direction Corresponding to the Coordinate System Forward Direction Setting Status (Output Torque Direction
in the Torque/Thrust Control Mode)

Coordinate system forward direction
setting: Backward direction

Coordinate system forward direction
setting: Forward direction

CW direction CCW direction CW direction CCW direction
Jog move IN_JOG_UP IN_JOG_DN IN_JOG_DN IN_JOG_UP
Table data operation + direction - direction - direction + direction
Position control mode + direction - direction - direction + direction

Velocity control mode

Positive voltage

Negative voltage

Negative voltage

Positive voltage

Torque/thrust control mode

Positive voltage

Negative voltage

Negative voltage

Positive voltage

Coordinate system forward direction setting is preset to "Valid" at shipment from the factory.
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(3) Scaling Conversion

By using the scaling conversion function, it is possible to set the ratio of the amount of motor
movement relative to the instructed amount from the controller interface or the utility software
freely.

The unit system consists of two types of coordinate systems: the command unit coordinate
system and pulse unit coordinate system.

The command unit coordinate system is used for representing signals transferred between the
PLC and drive, and the pulse unit coordinate system is used for representing signals
transferred between the drive and motor.

The conversion rate of these two unit systems is set in scaling conversion.

The scaling conversion is given by the following formula.

When the scaling conversion setting data is changed, the rate of the feedback pulse signal also
changes accordingly.

Scaling Conversion Formula

#113 [Scaling data ratio numerator (on the pulse)

Pulse unit = #112 [Scaling data ratio denominator (on the command unit) X command unit(s)

When operating with the built-in controller (OUT_BUSY ON)
When not operating with the built-in controller (OUT_BUSY OFF) and the discrete input IN_PLS_DIRECT is OFF

—————————————————————— Built-in controller/position control mode switching|

CN4I
o |
#370 [Command
position value (pulse)] |
Scaling + Position | N
# Counter —| conversion | | control
(#375 [Command position n/m |
value in axis command |
units
. Pulse s Scaling Detecti I
i conversion [——— etection ‘—|—I
i CONVErsionI™ 4376 [Actual position m/n #371 [Actual position
value in command units] value (pulse)]
Acceleration, Scalin
T deceleration - conversi%n
control n/m

9 Built-in controller operation command
(table data operation, jog)

-

Support tool Operation Display Panel Operation Display Pendant

m: #112 value  Interface side
| n: #113 value Internal side

The value ot #370 |pulse position command value] Is generated by converting the scale of
#375 [command unit command value].

When not operating with the built-in controller (OUT_BUSY OFF) and the discrete input
IN_PLS_DIRECT is ON

|
|
a!Counter #370 [Command I
= position value (pulse)] |
Scalin + iti |
#375 [Command position ~ €¢——— conversi%n < I if,?ﬂg? 1 >
value in axis command units] m/n - |
Scaling I
< Pulse |4 conversion — +— Detectior}
CONVersion,376 [Actual position m/n #371 [Actual position value |
value in command units] (pulse)] |
T m: #112 value  Interface side I
| n: #113 value Internal side |

The value of #375 [Command position value in axis command units] is generated by
converting the scale of #370 [Command position value (pulse)].
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<Example of Scaling Conversion Data Setting>

The scaling conversion setting data is set as shown in the table below at shipment from the
factory. Adjust the settings according to the system used.

Maximum resolution

Angle command
command

Equal division index

Purpose

Table , arm, etc.

#112 [Scaling data ratio
denominator (on the command | 360000 Motor resolution 500000
unit)]

#113 [Scaling data ratio
numerator (on the pulse)]

Motor resolution Motor resolution Motor resolution

1 command unit: 1/1000 1 command unit: 1 pulse | 100,000 command unit; 72

Amount of motor movement .
degree of motor resolution degrees

Roll feeder

Tension roller

Purpose

Feed drum DD motor

#112 [Scaling data ratio
numerator (on the command
unit)]

#113 [Scaling data ratio
denominator (on the pulse)]

Peripheral length of the feed
drum [um]

Motor resolution

Amount of motor movement 1 command unit: 1 pm

Scaling Conversion Data Values at Shipment from the Factory

#113 [Scaling data ratio #112 [Scaling data ratio
Motor model Encoder resolution denominator (on the pulse numerator (on the
unit)] command unit)]]
DM1A-O00O0O 4096000 4096000 1024000
DM1B-O00O0O 2621440 2621440 655360
bMic-O000 2621440 2621440 655360
DR1A-00O0O 1638400 1638400 819200
DR1B-0O0O0O 1015808 1015808 507904
DR1E-O00OO 1228800 1228800 614400
DM5B-000O 557056 557056 278528
DR5C-O000O 425984 425984 212992
DR5E-O00OO 638976 638976 319488
If #112 or #113 is changed, the changed data becomes valid the next time the drive power is
cycled.
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6.1.8 Basic Control Modes
(1) Types of Basic Control Modes
It is possible to control the drive and motor either by an external controller or the built-in

controller. The table below lists the available types of operations.
Operations controlled by the built-in controller can be performed in any control modes (see the

next page).
Control method
Operation Reference Description of operation Command " :
p section method Position Velocity
control control
Jog 6.3 The motor performs jog
movement.
The motor moves to
o Homing 6.4.5 return to the home
2 position.
©
2
Z 5 Auto-tuning 6.4.3 Used for servo tuning. Command via
E| R I/0 inputs from
= g the controller Integral
3 | © |Testoperation 6.4.4 Used for servo tuning. | interface or the | Proportional ]
5| & serial interface. | control or Proportional
2 s proportional | control or
2 | o |Incremental The motor performs integral Proportional
5 % positioning 6.4.7 incr_e_mental (_r_ela?ive control integral
O | + |move position) positioning. control
Absolute The motor performs
P absolute (absolute
positioning 6.4.6 o P
position) positioning
move
movement.
Command via
% | Position control mode 6.5.1 The position is pulse train from
= controlled. the controller
2 interface
S
o . . .
= . The velocity is Command via
g Velocity control mode 6.5.2 controlled. analog voltage
g from the Invalid
W | Torque/thrust control 6.5.3 The torque/thrust is controller Invalid
mode -~ controlled. interface
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Control Modes and Input Commands

Control mode

Input command

Built-in controller (jog, table
data operation)

A_CMD analog command
input

PUA_IN, SDB_IN position
command pulse input

Position control mode

Velocity control mode

Torque/thrust control mode

Execute commands from
the built-in controller.

Command is set to invalid.

Pulse train control is
performed.

Velocity control is
performed.

Torque/thrust control is
performed.

Commands are set to
invalid.

If a command is sent using the built-in controller while the drive is controlled by pulse train or
analog voltage inputs, the control being performed using pulse train/analog voltage is
immediately interrupted, and the operation instructed by the built-in controller is carried out.
The control with pulse train/analog voltage is resumed immediately after the operation
instructed by the built-in controller is completed. Pulse train/analog voltage inputs entered while
the operation instructed by the built-in controller is carried out are ignored.

(2) Selecting Control Modes

STEP 1 Select [#parameter] from the utility software.
STEP 2 Select System Setup Register 1.
STEP 3 Select a control mode.

STEP 4 Select a control method.
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6.1.9 Velocity Profile

Velocity

When the built-in controller is used to control the drive and motor (in jog move and table data
operation), the acceleration time, deceleration time, feed velocity, acceleration type and
deceleration type are saved/registered individually by corresponding #parameters.

Moreover, by using the velocity override function, it is possible to change the velocity in real

time while moving (real-time velocity override function).

The maximum velocity of the motor can be specified by #111 [Maximum velocity limit], but the
upper velocity limit is restricted by the motor's intrinsic velocity limit value (see Section 2.1,
"Standard Specifications"). The restricted value is displayed in #305 [User defined maximum

velocity].

A

A L L

Maximum velocity limit (#111)
Set in the Parameter by Function tab.

/
7 |

\

Feeling velocity setting #64
[Feeling velocity #0] ~ #71
[Feeling Velocity #7]

R G LR TR R LR L

N\
I N\
\

Acceleration type
setting

acceleration or
S-curved profile.

Select either constant ’/

L

.
- - -,

or S-curved profile.

Select either constant acceleration

-—— - - a

|

| Actual acceleratién time

=T

Acceleration time setting

#72 [Acceleration time #0] to #75[Acceleration time #3]

I
L)
|
|
|
] Deceleration type setting
|
|
|
T
|
|

- > !
| 1 Time

.
Actual deceleration timk

Deceleration time setting
#76 [Deceleration time #0] to #79[Deceleration time #3]

Velocity Profile Setup Items

Jog move

Table data operation
(absolute positioning, incremental positioning
and homing)

Deceleration type

Select either constant acceleration or S-curved
profile in system setup register 3.

Select either constant acceleration or S-curved
profile in table data.

Acceleration type

Select either constant acceleration or S-curved
profile in system setup register 3.

Select either constant acceleration or S-curved
profile in table data.

Deceleration time

It is possible to save/register up to 4 settings in
the Function parameter tab (#76 [Deceleration
time #0] ~ #79 [Deceleration time #3]).

Select one of the #parameters (#76
[Deceleration time #0] ~ #79 [Deceleration
time# 3]) in system setup register 3.

It is possible to save/register up to 4 settings in
the Function parameter tab (#76 [Deceleration
time #0] ~ #79 [Deceleration time #3]).

Select one of the #parameters (#76
[Deceleration time #0] ~ #79 [Deceleration
time #3]) in table data.

Acceleration time

It is possible to save/register up to 4 settings in
the Function parameter tab (#72 [Acceleration
time #0] ~ #75 [Acceleration time #3]).

Select one of the #parameters (#72
[Acceleration time #0] ~ #75 [Acceleration time
#3]) in system setup register 3.

It is possible to save/register up to 4 settings in
the Function parameter tab (#72 [Acceleration
time# 0] ~ #75 [Acceleration time #3]).

Select one of the #parameters (#72
[Acceleration time #0]to #75 [Acceleration time
#3]) in table data.

Feed velocity

It is possible to save/register up to 8 settings in
the Function parameter tab (#64 [Feeling
Velocity #0] ~ #71 [Feeling Velocity # 7]).
Select one of the #parameters (#64 [Feeling
Velocity # 0] ~ #71 [Feeling Velocity # 7]) in
system setup register 3.

It is possible to save/register up to 8 settings in
the Function parameter tab (#64 [Feeling
Velocity #0] ~ #71 [Feeling Velocity #7]).
Select one of the #parameters (#64 [Feeling
Velocity #0] ~ #71 [Feeling Velocity #7]) in
table data.
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(1) Function Explanation

Feed velocity (#64 [Feeding velocity #0] ~ #71 [Feeding velocity #7])

Set the feed velocity. Depending on the moving distance and acceleration/deceleration time,
the actual velocity may not reach the set feed velocity. Set a value smaller than the value of
#305 [User defined maximum velocity].

Acceleration/deceleration time (#72 [Acceleration time #0] ~ #75 [Acceleration time #3]/#76
[Deceleration time #0] ~ #79 [Deceleration time #3])

Set the acceleration time/deceleration time relative to the maximum velocity.

The fact that the acceleration time/deceleration time is set relative to the maximum velocity
means that if an operation that does not reach the maximum velocity is carried out, the actual
acceleration/deceleration time will be different from the set acceleration/deceleration time.
The acceleration/deceleration time is set as the “time till reaching the max velocity”.
Therefore acceleration/deceleration does not change even the feeding velocity is changed.

@uidelines for setting acceleration/deceleration time \

Use the following formula to calculate the acceleration/deceleration time to be set.
(In the case of an S-curved acceleration/deceleration profile, the acceleration/deceleration time
should be set to approximately 1.5 times the value calculated from the formula below.)

. Acceleration/deceleration time [sec]
JM: Rotor inertia of the motor (See Section 2.1, "Standard Specifications") [kgmz]
(M +JL)*2nv  jL: |oad inertia [kgm?]
0.8* (T-TX) V. Feed velocity [rps]
T: Maximum torque of the motor [Nm]
TX: Disturbance torque in the direction opposite to the motor output torque [Nm]

K 08:Margin

t=
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Acceleration/deceleration type

Set the acceleration/deceleration type using system setup register 3 in the case of jog and
homing and using table data in the case of incremental positioning move and absolute
positioning move.

Select either constant acceleration or S-curved profile for the acceleration/deceleration type.
The figures below show the velocity characteristics and torque/thrust characteristics of each
type. If you select constant acceleration, fast acceleration is possible, but the motor tends to
induce larger vibrations into the mechanical system. If you select an S-curved
acceleration/deceleration profile, the movement becomes smooth and the vibrations induced in
the mechanical system can be reduced. For this reason, the settling time is shorter in most
cases, but the acceleration/deceleration time becomes longer.

Velocity and Acceleration Profiles for Each Acceleration Type

= Velocity profiles T Torquef/thrust profiles

Velocity
Torque/thrust

Time ~ Time

S-curved profile
Constant acceleration

CA UTION

If the maximum value of the torque/thrust profile exceeds the maximum torque of the motor, a
position deviation is generated, which may cause instability phenomena such as hunting in the
control.

See "Guidelines for setting acceleration/deceleration time" and set the
acceleration/deceleration time correctly.
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)

#parameter Setting

STEP 1 Select [#parameter] from the main menu of the utility software.

STEP 2 Click "Function #parameter" to display the setting window.

STEP 3 Select the function you want to set.

STEP 4 Click the #parameter you want to set.

STEP 5 Enter the setup value in the Data edit box, and press the return key.

STEP 6 Overwrite all the #parameters you want to set, and click the [Regist] button to register

the #parameters.

STEP7 Set #parameters intended to use.

Number of #parameter needs to be designated for each motion in case of #parameter
that has more than one setting, such as feeding velocity(#64 to #71).

Set in the System setup register 3 window in the case of jog move and each table
data window in the case of table data operation.

Setting Window for Velocity Profile Related #parameters

[2] Select "Function

[6] Register the values
#parameter.”

after overwriting
necessary #parameters.

Exit

[3] Select a function.

Servo tuning ] Signal monitar ]

liog # Data N Regist © | Upbad |

R A R HParameter list
»| B4 Feeding Yelocity #0 851368 »
‘ﬂﬁﬂ'ﬁﬁﬂﬂmﬂf‘ﬂ' EEEEEEEEEEEEEER AR NN EEEEE RN R R NN RGeS ttonitar list

0BE  Feeding ‘“Welocity #2 851965

0E7  Feeding ‘Welocity #3 851968

062  Feeding Velocity H4 [5] Check that the data of the £51963

03  Feeding Yelocity #5 selected #parameter is 851968

01 Fonding Velocky 7 displayed. “mies

eeding Velocity : : :

072 Accelertion time 0 Click this edit box. 1000

073 Aocsleration time #1 Enter the setup value of the 1000

074 iccelsration tme 2 #parameter, and press the 1000

075 Accleration time #3 return key. 1000

076 Deceleration time #0 1000

077 Deceleration time #1 1000

078 Deceleration time #2 1000

073 Deceleration time #3 1000

111 Marimun velocity mit 851965

044 Welocity override percentaa 10000

045 Welocity override pj 10000

Setup table data and spstem register depnding on the necessity,

[4] Click the line for the #parameter you
want to change.
Check that the line is highlighted in blue.

TI 71M01D03-01E 5th Edition: 2004.12.03-00



6-40

M Velocity Override/Interlock Function

The velocity override function allows changing the feed velocity in real time.

In order to use this function, set the velocity override percentage #parameters (#45 and #46)
and select the either of them by the IN_OVERRIDE_SEL signal of the controller interface.
The velocity override value can be set by a #parameter in the range from 0% to 200% in
increments of 0.01%.

Note that if you set the IN_INTERLOCK signal of the controller interface to ON, the velocity
override percentage is set to 0 regardless of the status of IN_OVERRIDE_SEL and the override
percentage #parameters (#44 and #45) (the motor will decelerate and stop).

Note that if a value exceeding 100% is specified, the velocity while moving may exceed the
maximum velocity and an error may occur (ERR31.0: Excessive position command difference,
ERR24.0: Over speed).

Velocity override function performs for all table data operations and jog moves.

Interlock Velocity override selection Feed velocit
IN_INTERLOCK IN_OVERRIDE_SEL y
OFF OFF Velocity override percentage 1 (#44) x feed velocity
ON Velocity override percentage 2 (#45) x feed velocity
OFF
ON 0
ON
Waiting for trigger Waiting for trigger
200ms/div 200ms/div
NORM-EKS/s NORM:5kS/s
[—Set acceleration time—] '—Set deceleration time—‘
| Actual acceleration time Maximum velocity __Maximum velocity Actual deceleration time
[S-curved profile] !
Feed velocity- Feed velocity:
[Acceleration] [Deceleration]

The resulting feed velocity while moving becomes the velocity obtained by multiplying the
specified velocity with the velocity override value.

If the velocity override value is changed while moving, the motor accelerates with the same
acceleration profile and rate as specified by the acceleration settings of Table "Velocity Profile
Setup Items" in Section 6.1.9, "Velocity Profile" if it is increased. Motor decelerates accordingly
if it is decreased.

Waiting for trigger Waiting for trigger

500ms/div : ¢ 500ms/div
NORM:2kS/s e ORME2KS S

w""-'l'500/0-*'\“'*
100%

0%

[Acceleration: S-curved profile, Deceleration: Constant acceleration]
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<Sequence example>

#44 = 10000 [1/100%)]:
#45 = 5000 [1/100%]:

IN_OVERRIDE_SEL

IN_INTERLOCK

Velocity waveform
Feed velocity setup value x 100%
Feed velocity setup value x 50%

Feed velocity 0 (motor stop)

OFF

Velocity override percentage 1 = 100%
Velocity override percentage 2 = 50%

ON

OFF

OFF

ON

ON

ON

OFF

OFF
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6.2 Initial Operation Test
Unless specifically noted, you should always conduct an initial operation test without changing
#parameters, hard 1/0O assignment and logic I/O initial value setting from the time of shipment
from the factory before using the drive and motor for the intended application.
Wiring of controller interface is not indispensably needed.

6.2.1 Initial Operation Test Using the Utility Software

Perform an initial operation test using the utility software without load.

B Connection

PC on which the utility software is installed

i

=

To the control power supply

To the main power supply

AN

200-230VAC

Oouse

)
-
d

Home sensor

Motor unit (DM/DR series)

DrvGlll drive
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Ml Initial Operation Test Procedure

éart of initial operation te}

Check before operation

R

Turn the power supplies ON

-

Turn the servo ON

R

Auto-tuning

R

Jog operation

S

Homing

«

Execute positioning operation

éd of initial operation tea

(1) Check before operation
Check that the motor is properly installed and wired.

(2) Turning the power supplies on
Turn the power supplies ON to check that an error does not
occur.

(3) Turning the servo ON
Turn the servo ON,

(4) Auto-tuning
Perform auto-tuning to adjust the gains of the position and
velocity control loops.

(5) Jog operation
Perform jog operation.

(6) Homing
Perform homing.

(7) Executing positioning operation
Execute positioning operation using the utility software.
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(1) Check before Operation

M Items to be Prepared

. Motor, drive, home sensor, DC power supply
. PC on which the utility software is installed

. Level block for fixing the motor

o Various cables

M Installation and Wiring

Utility software
(DrvX3 Support Tool) (software)

Sensor cable 24 \VDC i
(prepared by the customer) power supply
4 VDC power supply PC (provided by the customer)

I ! (prepared by the customer)

. <CN 1>
Motor Unit Serial interface communication cable (dedicated)
<TB 4>
Senso
B
V Level block %
<TB 1>
f
Level block
(provided by the custgmer) Motor cable
5 <TB 2>
AC power supply cable
\ <CN 2>
Encode/resolver cable

M Iltems to be Checked
Check

¢ Is the motor unit fixed to the level block?

e Is the motor interfering mechanically with peripheral components?
e Isthe AC power supply cable properly wired (LINE and GND)?

e |s the motor cable properly wired (VA, VB, VC and GND)?

e Is the encode/resolver cable properly wired?

e |s the home sensor properly wired?

OJOoodn O

e |s the serial interface communication cable properly wired?
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(2) Turning the Power Supplies ON

Turn both the main and control power supplies ON. After turning the power supplies ON, check
that the[RDY/ERR] LED on the DrvGlll front panel turns ON in green. If it turns ON in red, an
error has occurred. Check the error code and take an action to solve the problem.

RDY/ERR

Ready: Green

Error: Red

When the control power supply
is not turned ON: Not lit

(3) Turning the Servo ON

H Online Operation

STEP 1
STEP 2
STEP 3
STEP 4

Start the utility software.
Select the connection port number (specify the COM port number of the PC).
Select [Online] in Communication Port.

Establish communication between the drive and a PC by clicking the [Connect]

button.

Dry¥3 Support Tool — [GII]

Click the [Connect] button.
(When the communication is
established, the button label

File Help changes to [Disconnect].)
| % 2|
COMMUNICATION
Fort Channel Simulation mode
{5 o - [URECF3-015M-%%B15%%  |L Discornect ™ || (@) Matar () Amp.
= 4] | Mode config... |
MENU
Operation
e Do ‘ Select a communication port and click
[Online]. The button cannot be clicked if a
Display proper communication port was not selected.
Dscillozcope HParameter mon. ‘ 140 mon. | Axiz Signal mon, Error mon.
Data management
HParameter Table data ‘ 10 ‘
M ainternance
H#Parameter viewer T able viewer(K) ‘ 100 wiewer(d] ‘ Backup ‘ Werzion info, ‘
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H Servo ON Operation

/\

STEP 1 Select [Operation] from Control.

(Click the [Yes] button when the message shown in the figure below is displayed.)
STEP 2 Select the Auto-tuning operation tab.

STEP 3 Select the [Servo-ON] button.

The servo is turned OFF while the SRV DS switch on the front panel of the drive is pressed. It is
advisable to place a finger on the SRV DS switch when instructing to turn the servo ON; that
way, you can turn the servo OFF immediately if instability or oscillations occur.

Execute auto-tuning.

Operation

2 Select the
Auto-tuning

operation tab.
]

Begist

Servo-off |

Table Mo.
3 Select the

[Servo-ON] button.

(4) Auto-tuning

CA UTION

(5) Jog Move

/\

Auto-tuning is started by clicking the [Drive] button. After the auto-tuning is completed, click the
[Regist] button to write the data resulting from the auto-tuning to the drive.

When the motor is started, it moves in the clockwise (CW) direction. Make sure that there is no
mechanical interference with the rotor (the rotor swings approximately up to 30 degrees).
Check the wiring (encoder cable and motor cable) if the motor begins to vibrate or oscillate
during auto-tuning. The motor may vibrate if it is installed on a platform that is not rigid enough,
or if the motor is not securely fixed as well.

STEP 1 Select the Jog tab from the Operation window.
* Click the [Servo-ON] button to turn the servo ON if it was turned OFF.
STEP 2 Execute jog move using the [+ direction], [- direction] and [Stop] buttons.

Operation @ Load mounting surface
Auto-tuning operati ] Test operation ] Haming operation ] @
Table operation Ezit

| | | Contraller side(C)

| Servo-off | Ermor rezet(R] |

Rotation direction of the motor

At shipment from the factory, the motor rotation direction is set so that the + direction
corresponds to the CW direction and the - direction to the CCW (counterclockwise) direction.
The motor rotation direction (CW or CCW) is the direction viewed from the load mounting
surface.
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(6) Homing
B Checking On/Off Status of the Home sensor

STEP 1 Select [Axis signal monitor] from Display of the utility software, and start the monitor
by clicking the [START] button.

STEP 2 Turn the servo OFF if it was turned ON (servo ready).

STEP 3 Move the motor manually and check [Z-pulse status] of the Axis signal monitor
window.
Check that the indicator turns ON when the home sensor is within the designated
area. If the sensor is not properly connected, it is turned ON regardless of the position
of the motor.

STEP 4 Stop the monitor by clicking the [STOP] button.

Axis sienal monitor

| Status regizter 1 Status register 2

[ 25 Enrmorcodefmain] @ Pos. hardware EOT limit active
@ Neq. hardware EOT limit active
3 Eror code(sub) ag i na in START
® R comen
P L Area sighal 1 status

w) Home successiul
amuEERERE RN
5] I Position Status
@ Cainfno position eror) stal
2 Dwwell active
QD 1 function executing

D Area signal O status

wverrde select

The home sensor

The indicator turns green
status is monitored.

when homing operation is

2 Drive operation active Completed' ;:::Z: :Z::\\::
O Jog operation active @ Position control select

D Auis operation active @ Welocity control select

D Servo ready D Z-pulse status

Q Driver ready 2 Over speed statug

@ Serial I/F select for operation device @ Overdoad status

Q' Excessive pasition eror

Q@ Commanded position pulses overflow
D Excessive regeneration

@ Excessive AC mains voltage

@ AL mains voltage out of range

| Statusz reqgister 3

0 M-function No. 0 Operation Table Mo
0 Operation code

B Executing Homing Operation
STEP 1 Select the Homing operation tab in the Operation window.
STEP 2 Turn the servo ON if it was turned OFF by clicking the [Servo-ON] button.
STEP 3 Execute the homing operation by clicking the [Drive] button.

Operation

Table Dperatiu:un] J0G |
Auto-tuning operation | Te

E it
Controller zide[C)
VOOt~ ‘ Servo-off | Error rezet(R] |

After the homing operation is
2 Turn the servo ON. completed, #392 [Final home
Jable Mo. | i i

location from sensor edge] is
— displayed.

Home zenszor position adjustrment
.

= Location from edge pulze 3

AR NN N NN NN NN NN n
« Target value = pulse *

AN EEEEEEEEREEEE e s s SRR R R R R R SRR R R R R g

If the location from edge value is outside the range of the target value when the homing operation is
completed, ERR49.1/ALM49.1 home sensor tap position error is generated; it becomes necessary to
adjust the sensor tap position (see Section 6.4.5 (5), "Adjusting Sensor Tap Installation Position)."
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(7) Executing Sample Table Data Operation

Execute a 90° incremental positioning move using the sample table data (table number 7) for

table data operation.
H Setting the Amount of Movement

STEP 1 Close the Operation window.

STEP 2 Open the Terminal window from the Control window.

STEP 3 Check that the following parameter/monitor values have not been changed since

shipment from the factory in the Terminal window. (See the table below for the values

for each motor model.)
#302 [Motor resolution]

#112 [Scaling data ratio denominator (on the command unit)]
#113 [scaling data ratio numerator (on the pulse)]

Terminal

| =

Rezend I Send I E xit

|

#anz

+R1D MotorRes: 425984
112

+R10 Scalellnit: 212952
f#113

-+R1D ScalePulse: 425934
HH100=HH112/4

-+R00

100

+R1D Yanablel: 52248

Clear records
HParameter ligt
Hbd anitor ligt
LCommnad lizt

Scaling Data Values at Shipment from the Factory

Motor model Encoder resolution ﬁéiiﬁﬁe:;g?(git?hzgﬂlse)] ﬁiﬁwzegfoi“(r(])%?ﬁ:}a rato
command unit)]

DM1A-O00O0O 4096000 4096000 1024000
DM1B-0O00O0O 2621440 2621440 655360
DMic-O000O 2621440 2621440 655360
DR1A-O00O0O 1638400 1638400 819200
DR1B-0O00O0 1015808 1015808 507904
DR1E-O00O0O 1228800 1228800 614400
DM5B-000 557056 557056 278528
DR5C-O000O 425984 425984 212992
DR5E-O00OO 638976 638976 319488

STEP 4

To move 90 degrees, enter the following in the Terminal window.

Terminal
HH100=HH112/4 |

Resend | Send |

lwamn

STEP 5 Close the Terminal window.

In table number 7, the value of #100 [variable 0] is set as the amount of movement.
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H Executing the Sample Table Data Operation

STEP 1 Open the Operation window from the Control window.

STEP 2 Select the Table operation tab.

STEP 3 Select "No. 07 INC positioning" in the Table Number box.
STEP 4 Turn the servo ON if it was turned OFF by clicking the [Servo-ON] button.
STEP 5 Click the [Drive] button to start the incremental positioning operation move.

5 Click the [Drive]

button to execute the
operation.

DiveD] |

2 Open the Table
operation tab.

| Servo-off

Table No. |No.20 Dweling

Mo 20 Dweling
Mo 21 Dweling
Mo 22 Diwelling
Mo.23 Dweling
Mo.24 Dweling
Mo 25 Dwelling
Mo. 26 Dweling

Bl AT "

L

X
@
E =it
Controller side(C)

3 Select the
table number.
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6.3 Jog Move

When you execute the jog move command in the idle status, it is possible to move the motor in
the + direction or - direction. The acceleration/deceleration time, acceleration/deceleration type
and jog feed velocity can be specified individually.

(1) Wiring Example

The figure below shows an example when the command is sent from the controller interface.
(Proceed to (2) Parameter Settings for how to perform a jog move operation via a serial
interface.)

Y

1 01 | COMP1
02 | COMNT

¢——<o o—— 19 | IN_ERR_RESET
oo o—— 20 | INSERVO
Jog move in the + direction ~ $—© o ¥ IN_JOG_UP
Jog move in the - direction ° o o— % IN_JOG_DN
& 03 | OUT_DRDY
& 04 | OUT_SRDY

DrvGlll

*1: These 1/O signals are not assigned in the settings at shipment from the factory. Assign
them using the hard I/O assignment function (see Section 6.1.1).
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(2) Parameter Settings

STEP 1 Select [#parameter] from [Data Management] of the utility software.

STEP 2 Select "System setup register 1" to display the setting window.

STEP 3 Check the rotation direction in the Coordinate system forward direction setting.
The settings and the rotation directions have the following relationship.

Coordinate Command Direction Setup and Rotation Directions of the Motor
Jog move command

CW direction

IN_JOG_UP IN_JOG_DN
(+ direction) (- direction)
Status of Forward Rotates in the Rotates in the ) )
- direction | CW direction CCW direction CCW direction
coordinate
Command . .
Direction Setup | Reverse | Rotates in the Rotates in the
direction | CCW direction CW direction

Note: This #parameter also effects the rotation direction in operations other than jog move.

STEP 4 In"Jog feed operation, serial Interface side selection," Select [Valid] to instruct the jog
move operation from the utility software and [Invalid] to instruct the jog move
operation from the controller interface.

STEP 5 Register the #parameters by clicking the [Regist] button.

STEP 6 Specify the feed velocity, acceleration time, deceleration time, acceleration profile and
deceleration profile in the Function #parameter window (see Section 6.1.9 for the
detailed explanation of the velocity profile).

STEP 7 Select the feeding velocity, acceleration time, deceleration time, acceleration profile
and deceleration profile in the System setup register 3 window.

Parameter setting g]
Register parameter |Functi0n parameter] Serva tuning] Signal monitar | Exit
" Emar setup register 1 Reqist | Upload |
[$038: sanaBaza. Systam setup register 3 HParameter st |
" Emor getup reqgister 2 [ Haming

$§039: ZZ2Z0AER Hianitor list

™ Spstem setup register 1

#110:FZ000DAZ

The home senzor position emor |\J'alid

Deceleration tppe in offzet travel |C0nstant acceleration

Acceleration type in offset travel |E0nstant acceleration

" Spztern setup register 2

#092: 00020002

Select deceleration time for offest travel |Acceleration tirme-0

7 Select the

Select acceleration time for offest travel |Decelerati0n time- C )
velocity profile.

defleflefleflefle]

L]
L
»

Select affset travel velocity |Feeding velocity-0
S AN NN AN AN NN ENNEEEEEENAEEENEEEEEEEEEEEEEE

#0939 008000F7

[ Jog

Dieceleration type: |E0nstant acceleration

Acceleration type |C0nstant acceleration

Select deceleration time |Acceleration time-3

Select acceleration time | Deceleration time-3

sNEEEEEEEEEEEEEEN,

LedledLefLefLed

Select velocity |Feeding welocity-7

-
4 NSNS NN NN NN NN NN NN NS EEEEEEEEEEEEEEEEEEE
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(3) Jog Operation Method (Utility Software)

Complete the servo tuning before you start jog operation.

STEP 1 Select [Operation] in the utility software.

STEP 2 Select the Jog tab in the Operation menu.

STEP 3 Click the [Servo-ON] button to turn the servo ON.

STEP 4 Click a button ([+ Direction] or [- Direction]) corresponding to the direction in which
you want to start jog move.

Dperatiun

Auto-tuning u:uperatiu:un] Test DpEfatiDn] Haoming DpEfatiDn]

- direction(i] |

+ direction(F] |

|

Servo-off I

X
GG
E xit
Controller zide(C)
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(4) Jog Operation Method (Controller Interface)

The table below shows the correspondence between jog move commands and rotation

directions.
IN_JOG_DN IN_JOG_UP Jod move command
(- direction) (+ direction) 9
OFF Stop command
OFF + direction jog move
ON
command
- direction jog move
ON OFF command
ON Stop command

H Starting Jog Move
STEP 1 Turn IN_SERVO ON.

STEP 2 Check that OUT_SRDY is turned ON.
STEP 3 Turn IN_JOG_UP ON to move in the + direction, or turn IN_JOG_DN ON to move in

the - direction.

H Stopping Jog Move

Turn IN_JOG_UP OFF if moving in the + direction, or turn IN_JOG_DN OFF if moving in the -
direction.

B Example of Jog Move Timing

IN_SERVO @ ON

OUT_SRDY OFF ON

IN_JOG_UP OFF | ON OFF ON | OFF
IN_JOG_DN OFF | ON | OFF | ON | OFF

+ direction
operation

+ direcon
operatin

Velocity waveform Stop Stop Stop Stop

- direction
operation
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6.4 Table Data Operation

6.4.1 Table Data Operation

Table data operation employs the controller built into the drive, which is used for servo tuning,
homing and positioning operations. The types of operations (operation codes) are listed in the
table below.

By supplementary tables, it is possible to branch to prescribed operations when given
conditions are satisfied as well as change #parameters.

Table data is composed by operation register, operation data O and operation data 1, which are
created using the utility software. Table data operation can be started via either the serial
interface or controller interface.

Moreover, use of the "continue function" that concatenates several tables allows continuous
movement. It is possible to specify table data No.'s 0 to 63. Operation codes have been
determined for No.'s 60 to 63 in advance; the operation data can be changed, but the operation
register cannot be changed.

Table data operation is executed by
specifying a table number via the serial
interface or controller interface.

Operation Codes and Actions

Operation code Action
;grl?]lie;gelated t© Homing The motor moves to return to the home position using the built-in controller.
Auto-tuning Used for adjusting the servo

Table related to Used for adjusting the servo. Useful when auto-tuning cannot be performed.

adjustment Test operation Perfo_rming manual tl_ming while checking the step response_waveform (toa
position command with a frequency of 2.5 Hz) using the oscilloscope
function.
Incrg_mgntal The motor performs incremental (relative position) positioning.
Table related to | POSItioning move
positioning

Absolute positioning

move The motor performs absolute (absolute position) positioning movement.

Dwell Used to set the dwell time (wait time)

Parameter change | Used to change #parameters
Supplementary

table

Conditional branch | Used to change the branching target according to the specified condition

Command Used to issue some of the @commands
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/\

Operation Code of Each Table

Table number Action setting g)?:éllﬂ?oenalsf(te?tring
0~58 Can be selected freely in the utility software
59 Can be selected freely in the utility software Valid
*
60 Test operation (cannot be changed)
61 Auto-tuning (cannot be changed) Invalid
nvali
62 Reserve (cannot be changed)
63 Homing (cannot be changed)
* Assigned as the starting number when the startup operation function is used. It is

treated in the same way as table No.'s 0 to 58 if this function is not used.

List of Operation Codes Set at Shipment from the Factory

nzi?tl)zr Default operation code setting
0 Test operation
1 Auto-tuning
2 Blank
3 Homing
4~5 Sample program 1 (absolute positioning)
6~7 Sample program 2 (incremental positioning)
8~29 Blank
30~35 90° "N” times(incremental positioning)
36~39 Blank
40~51 Sample program 3 (example of slightly complex operation pattern)
52~59 Blank
60 Test operation (cannot be changed)
61 Auto-tuning (cannot be changed)
62 Dwell (0 msec) (cannot be changed)
63 Homing (cannot be changed)

Note: See Appendix for the detailed explanation of the sample programs.

If a command is sent by the built-in controller while the drive is controlled via pulse train or

analog voltage inputs, the control being performed via pulse train/analog voltage is immediately
interrupted and the operation commanded by the built-in controller is carried out. The control

via pulse train/analog voltage is resumed immediately after the operation instructed by the

built-in controller is completed. Pulse train/analog voltage inputs to be entered while executing
operation by the built-in controller are ignored.
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Q) Example of Wiring

o | ¥

COMP1

02

COMN1

4+ 5 o—] 19

IN_ERR_RESET

4o o— 120

IN_SERVO

4o o— 121

IN_START

4o o— 122

IN_ABORT

0_(/5 23

IN_I_CODE 0 (*2)

»—o/o— 24

IN_I_CODE 1 (*2)

— o o IN_STOP (*1)
— OUT_DRDY
— OUT_SRDY
] OUT_MODE_EXE
 S— OUT_POS (*I)
— OUT_M_EN (*1)

OUT_COIN

* These I/O signals are not assigned in the settings at shipment from the factory. Assign them

using the hard 1/O assignment function.

Note: In this wiring example, table data No.'s 0 to 3 can be started.
If you want to start table data operation with other table numbers, assign IN_|_ CODE
[2..7] as necessary using the hard I/0 assignment function.
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(2) Table Data Setting Procedure

Set up the table data operation according to the following sequence.

Start setting

[1] Check the coordinate
system setting

¥

|[2] Select a table number|

—

|[3] Set an operation registerl

—

|[4] Set operation data|

p—

|[5] Register table data|

[6] Set #parameters|

[7] Setting

] Table setup

N..| Cods | Mun__ | M-funcpar. | Coin. | Conti et table | A Exit
000 Test operation Invalid  Ivalid  Invalid  Inwalid 2

001 Autortuning operation Ivalid  Ivalid  Invalid  Inwalid = Edit
002 Dweling Invalid  Invalid  Invalid  Invalid o

003 Horing operation Irvaid  lnvalid Invalid  Irwalid = Table copy
004 Parameter change Invalid  Invalid  Invalid  Valid 5

ionin Llnvaid | dovaid [ nvalid [nsalid [ | et
005 Parameter change Invalid  Irvalid  Inwalid  Vald 7

007 INE positioning Irwaid  lnvalid Invalid  Irwalid = Table: deleta

X
C o=
| Firel
Wheckon [omid——=]| hropaa [ =] Conmsig =]
Cortins [irveaid Bl st tables | I Tia
bl datad) o
Lo wirdow [530 Com vadh 060
Select accelerstion e [STZAzcelersion tre D
et drrirnaten e .
Sl sl oty [
Gedect decelession foe | -
Sirkoet kol [ 254 Ferdeny vobocity 0 =l W10 Regt |
Optenal move descion tol toushon cosdinate [TigellShencal  +]
Dirost o ndrect [indrect -l
Tabin datal == '—

completed

End setting

Table setting window

Use this window to select an table
register, set a code and register the
table data.
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STEP 1 Checking the coordinate system setting
Check that the three setting items related to the coordinate system to be used, selection of
rotation coordinate system/linear coordinate system, rotation direction and scaling, are
specified correctly. See Section 6.1.7 for more information.

STEP 2 Selecting a table number
1 Click the [Table Data] button in the utility software.
2 Select the table data you want to edit and click the [Edit] button. The setup window
appears.

Tahle setup

N..J Code | M-fun... | M-func.par_. | Coin .. J Conti... | Mext table | ”~

000 Test operatian Irvalid Invalid Imvalid  Inwalid -

007 Auto-turing operation |nvalid Inwald Inwvalid  Invalid - ;
002 Dwveelling |rivalid Inwalid Inwvalid  Inwvalid -

003 Haoring operation [ralid Inwalid Imvalid — Inwalid - Table copy
004 Parameter change Irvalid Invalid Imvalid — Walid ]

005 ARS positioning Invalid ~ Invaid  Invalid  Invald = Table paste
008 Parameter change |rivalid Inwalid |rivalid Walid 7

007 INC pasitioning Invald  Imvaid  Inwalid  Irvald - Table delete

STEP 3 Setting a table register
Select an table register in the setup window.
Then set the operation code, M function, coin waiting function and continue function for the
selected operation register.

4 Specify "Valid" to use the
M function.

3 Select a code.

Table setup

Feqist

whd-function i -func. Irveealid rivalid

‘sEsEEEEEEEEEEEEE = mun EEEEEAEEEEEEEESE mmm EEEEEmEm®E
snsmEm EEEEEEEEEEE

:Continue Ireealid - Mext table
4AEEEEEEEEEER EEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEENEEER

4 Specify "Valid" for the continue function and set the 4 Set the coin waiting function. The timing
table number to be executed next if you want to of the OUT_MODE_EXE and OUT_POS
perform the next table operation after the operation of signals output at the end of the operation is
this table data is completed. changed according to this setting.

STEP 4 Setting table data
The setting items for table data vary depending on the operation code. See the explanation
sections for each operation (6.4.3 to 6.4.11).

STEP 5 Registering table data
Click the [Regist] button to commit the edited settings.
Click the [Cancel] button to discard the edited settings; the table data is not changed.

STEP 6 Setting #parameters
Set #parameters as necessary. See the explanation sections for each operation, 6.4.3 to
6.4.11.
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(3) How to Perform Table Data Operation (Control Interface)
This method is valid when the controller interface has the main operation privilege according to
the operation mode.
Table data operation cannot be executed while an error has been encountered in the drive or
the servo is turned off.

l How to Start up
Complete servo tuning before starting the operation.

STEP 1 Enter the table number you want to execute in IN_I_CODE [5..0].(binary assignment)
STEP 2 Set the status of IN_START to ON to execute the table data set with IN_|_CODE
[5..0].
STEP 3 Check that the status of OUT_MODE_EXE has become ON and turn IN_START OFF.
STEP 4 When the operation is completed, the status of OUT_MODE_EXE becomes OFF.
If the continue function is used, the status of OUT_MODE_EXE becomes OFF after
all the table operations are completed.
While IN_START is ON, the status of OUT_MODE_EXE is kept ON even after the
operation is completed.

Oms or more (keep IN_START ON at least until
OUT_MODE_EXE becomes ON).

IN_START OFF K K ON |
\I _ _»
' \ E/ N '
: P ’ s
oY OFF /
| : /
| ! /
' 1 . L
IN_I_CODE [5.0] ) >< o / >< )
(Specify the table to bd\ot considered LI T L Not considered
executed as a binary value.) ‘ l‘ : |
. : !
H | : i
. H \ ! /
' \ : /l
. (W
: o Pad

IOUT_MODE_EXE OFF ON

Depends on the selection of operation start high-velocity signal processing interface:
Valid: Signal-to-signal skew time or more
Invalid: 0 [msec] or more
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M Pausing/Ending Operation
® IN_ABORT

The IN_ABORT command interrupts table data operation.

Use this command to end a test operation or to interrupt an operation and decelerate and stop
the motor. Even during an operation involving movement, this command immediately
decelerates and stops the motor, and terminates the operation.

When it is turned ON, a command to stop operation is issued.

If the M function is being executed, it interrupts the execution and stops the operation.

&—>: Omsec or more
.
:

IN_ABORT OFF \ O?l OFF

OUT_MODE_EXE Ny
ON OFF

® IN_STOP

Use this command only when the continue function is set to valid.

If you issue the IN_STOP command, table data operation is ended at the same time as the
operation of the table data currently being executed is completed.

When it is turned ON, a command to stop operation is issued.

If the M function is being executed, OUT_MODE_EXE turns OFF after the M function is
completed.

«—>! Omsec or more

I N\ |
|N_STOP OFF \l ON OFF

oy
G
OUT_MODE_EXE N
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(4) How to Perform Table Data Operation (Utility Software)

H Table Data Operation Window

Complete servo tuning before starting the operation.

STEP 1
STEP 2
STEP 3
STEP 4
STEP 5

Operatiun

Select [Operation] in the utility software.

Select the Table operation tab in the Operation menu.

Click the [Servo-ON] button to turn the motor's servo ON.
Select the table number of the table data you want to execute.
Click the [Drive] button to execute the selected table data.

Auto-tuning uperatiun] Test u:uperatiu:un] Homing Dperatiu:un]
T able operation IJDG ]

Drive(D] \ | | |
: J Servo-off I ar resel]| I

Table Mo. |Mo.20 Dweling
Mo, 20 Dwelling
Mao.21 Dwelling
Mao.22 Dwelling
Mo.23 Dwelling
Ma.2d4 Dwelling
Mo 25 Dwelling
Mo.26 Dwelling

s

Contraller side(C)

l Special Tab for Each Operation

A special tab is prepared for homing, test operation and auto-tuning. Select an operation in the
Operation menu. The table below shows the table number executed when each of the special

tabs is selected.

Operation tab Table number
Test operation 60
Auto-tuning 61
Homing 63

Homing Operation Special Tab

Operaliun

Drive(D]
: ; I

Serva-off I ar resetf I

Table No. |10 =]
Home zensor position adjustment
Location fram edge pulze
Target value | N | pulse

3
o @
Controller sidelC)
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6.4.2 Setting Table Register

The following functions are set commonly for table data operations. They are called table
registers.

The settings should be specified for each table data.

(1) Setting of code

(2) Setting of the M function

(3) Setting of the coin waiting function

(4) Setting of the continue function

(1) M Function

This signal is used for sequence operation, in order to coordinate the operation of other devices
interlocked with positioning operation of the direct drive motor.

The table below shows the relationship between settings of the M function and output timings
of OUT_M_EN.

If OUT_M_EN is turned ON, the table number of the table data currently being executed is
output to OUT_0_CODE.

If IN_M_ANS is turned ON, OUT_M_EN is turned off and the table data operation currently
being executed is ended. (If the continue function is set to valid, the next table data operation is
executed.)

See the next page for a sequence example.

States of Operation Register Setting and Types of M Code Executed

M function | Parallel M function Action of M function
Valid OUT_M_EN turns ON at the same time as the start of table data operation.
Valid OUT_M_EN turns ON at the timing when the table data operation currently being
i

executed is completed.

Invalid If the coin waiting function is set to valid, OUT_M_EN turns ON after OUT_COIN
turns ON.
Valid The M function is not executed.
Invalid
Invalid The M function is not executed.

/\

If OUT_M_EN is not assigned with the hard I/O assignment function, the M function is not
executed even if the M function is set to valid with the operation register at executing table data
operation.
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Make sure that the signals observe the following sequence when using the M function.
When the OUT_M_EN signal turns ON, the table number currently being executed is output to
OUT_0_CODE [7..0] as a binary value. The M function is terminated when IN_M_ANS turns

ON while OUT_M_EN is being output.

® Signal Timing of the M Function

/O

R K
IN_START [ >¥ !
_S OFF OI\’/ J OFF
A !
OUT_MODE_EXE oFF T . ON 1. OFF
: 1
| ) M function terminated
: ¥ !
IN_M_ANS OFF / , ON l; OFF
) / \ v:.,.'
\ p \ /
| I
! I
y , .
OUT_O_CODE Undetermined X The table nurhber currently being éXechqjﬁ@ét@wnined
[7.0] : - —,
OUT_M_EN OFF P N W/ o

«—> 5msec or more

*

10msec.

® Signal Timing of the Parallel M Function

<«—> 5msec or more

If IN_M_ANS is not assigned, the M function is automatically terminated after OUT_M_EN turns ON for

9 -
iy N
b\ g »].- \
IN_START OFEI@ ONI/ I OFF
[ Y
w._/ ‘o
OUT_MODE_EXE oFF [ ON S-aoy | OFF
i - pit
. M function terminateg - P * Whichever occurs later
- ' OFF

IN_M_ANS

——mepl—_——-

OFF 4 v %]
|
|

|
\
| |

3 1
Undetermi \ + - -
OUT_O_CCr;DeEermmea 3( The table.lnumbe‘f currer:wtly beln%{?ﬁgé?gr}ﬁiﬁganut.

-0 P

|
sl
1!

OUT_M_EN

OFF

5msec or more
*

10msec.

/\

€——>> 5msec or more

If IN_N_ANS is not assigned, the M function is automatically terminated after OUT_M_EN turns ON for

Operation of the M function at error occurrence

If [Stop the M function at error] is set to [Valid] in [System register 2] of the #parameter window,
the execution of the M function stops when an error occurs. If it is set to [Invalid], the execution

of the M function continues even if an error occurs.
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(2) Setting Coin Waiting to Valid / Invalid

The timing at which the OUT_MODE_EXE and OUT_POS signals are output at the completion
of an operation varies depending on the setting of the coin waiting function.

See Section 6.6, "Position Settling Signal" for the explanation related to the positioning settling
signal.

Invalid:  The OUT_MODE_EXE signal is turned OFF at the same time as table data
operation is completed. It turns OFF as soon as the position command is completed
even if the position settling signal is turned OFF.

The OUT_POS signal is turned ON at the same time as the position command for a
table data operation involving movement is completed.

Valid: The OUT_MODE_EXE signal is turned OFF after table data operation is completed
and the position settling signal (OUT_COIN) is turned ON.
The OUT_POS signal is turned ON after table data operation involving movement is
completed and the position settling signal (OUT_COIN) is turned ON.

|Position command waveform|

Position deviation waveform|

Position
\
\
AN
Target position N ISettIing widt—m——————

OUT_COIN H ‘
If the coin waiting function is set to invalid > -
Settling time

A

s .
1}

OUT_AXIS_EXE

SO Ty

H . If the coin waiting function is set to invalid,
D — OUT_AXIS_EXE is turned OFF and
5 \ OUT_POS is turned ON when the position

command is completed.

] .
|1 OFF
}

- ——————e

OUT_POS OFF

If the coin waiting function is set to valid

OUT_AXIS_EXE

ON§

OUT_POS

1 ]
| * | OFF
: : i If the coin waiting function is set to valid
: i :< OUT_AXIS_EXE is turned OFF and
E [ OUT_POS is turned ON after the position
OFF ¢ : ‘ 1 ON settling status signal is turned ON.
—
l
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(3) Continue Function

This function is used to perform two or more table data operations consecutively.
In the table setting window, enable [Continue after execution] and select the table numbers to
be executed subsequently from [Next table number].

When operating using the continue function, the OUT_MODE_EXE signal is not turned OFF
when the operation switches to the next table data.
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B Usage Example 90-degree Reciprocal Operation

No.8:

Execute table No. 8
(90-degree absolute
positioning operation)

M function

OUT MEN
IN_M_ANS

No.9:

Execute table No. 9
(0-degree absolute
positioning operation)

<Timing chart>

OUT_MODE_EXE OFF

Speed waveform

0UT_POS

OUT_M_EN

IN_M_ANS

<Table Data Setting>

Table No. No.8 No.9
Setting of operation register
Operation code Absp_lutg Abs_o_lutg
positioning positioning
M function Valid Invalid
Parallel M function Invalid Invalid
Settling wait Valid Valid
Continule after Valid Invalid
Next table number No.9 -
Setting of operation data 0
Constant Constant

Acceleration type

acceleration

acceleration

Deceleration type

Constant
acceleration

Constant
acceleration

Movement direction in
the rotation coordinate
system

Type O (short
way around)

Type 0 (short way
around)

Value setting Direct Direct
Setting of operation data 1
End operation Target position setting | 90000 | 0
<#parameter Setting>
#112 Scaling data ratio numerator 360000
(on the command)
No. 9
OFF

|
|
|
|
1
|
T
|
t
| ON
|
|
|
|
|
|
|
|

|
|
|
|
|
|
}
|
| OFF
| |
| | |
| | |
| |
| | | |
| | | |
| | | |
| | | |
o | ofF [ ow OFF : ON
| | | | | |
| | | | | |
| OFF | N | | OFF 1 |
I [ [ I |
| | | | |
! OFF —» l— [oN OFF —» le—
Settling time Settling time
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6.4.3 Auto-tuning Operation

In order to tune the servo properly, it is necessary to register the load inertia in #0 [Load

inertia/Load mass]. When auto-tuning is performed, the load inertia is estimated and the control
# parameters are set automatically. Perform auto-tuning when starting up the system and when
the load inertia changes significantly.

The motor reciprocates several times and
the load inertia is estimated

The estimated load inertia is automatically
set in #0

The control #parameters corresponding to
#1 [Servo stiffness setup] (see the table below)
are set automatically.

B #parameters Set Automatically by Auto-Tuning

Position feed forward,

velocity feed forward,
acceleration feed forward
and various filters

are not adjusted

The #parameters set automatically by auto-tuning vary depending on the specified control
mode, control method and states of IN. POSFREQ and IN_VELFREQ_SEL (see the table
below).

#parameters Set Automatically by Auto-Tuning

#parameters automatically set by auto-tuning
#1 [servo stiffness Position control parameter (*1) Velocity control parameter (*2)
setup] Position control Position integral limiting Ve&ﬂg’\/\ﬁg?ﬁml Velocity integral limiting
bandwidth #8/#9 value #12/#13 #0/43 value #6/#7(*3)
13 39 150
12 38 140
Servo stiffness 11 36 130
(response)
10 34 120
9 32 110 A value that ii
High 8 30 A value that specifies the 100 th(\a/%u;imirsrt)g%lﬁs
maximum torque that may that may be output by
7 28 be output by the integrator 90 . .
. the integrator in the
6 26 in the controller to remove 80 controller to remove a
5 24 a small position deviation 70 small velocity deviation
he value changes
(t . 9 (the value changes
4 22 depending on thg motor 60 depending on the motor
Default setting 3 19 model, load inertia and 50 model, load inertia and
servo rigidity setting servo rigidity setting
2 16 value). 40 value)
1 14 30
0 9 20
Lower -1 8 15
-2 6 12
-3 5 10

*1
*3

Set to #9 and #8 if IN_POSFREQ_SEL is OFF and to #9 and #13 if it is ON.

Set to #2 and #6 if IN_VELFREQ_SEL is OFF and to #3 and #7 if it is ON.

Set only when the velocity control method is set to proportional integral control in system
setup register 1 (0 is set in the case of proportional control).
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(1) How to Set Auto-Tuning Operation

Set the data according to the flowchart showing the procedure for creating table data in Section
6.4.1, "Table Data Operation." See the following for how to set operation data and #parameters,
corresponding to steps 4 and 6 in the flowchart.

l Setting Operation Data

No operation data is used for the auto-tuning operation

H Setting #parameters Related to Auto-tuning

@ Setting Auto-tuning Operation Width

STEP 1

STEP 2
STEP 3

STEP 4

Select [Data Management], [#parameter] and then [Function parameter] from the
utility software.

Select the Auto-tuning tab from the Parameter by Function window.

Check that the auto-tuning operation width is sufficiently narrower than the movable
range required for normal operation.

Set and register #parameters.

@ Selecting Control Mode and Control Method

The #parameters set by auto-tuning vary depending on the control mode and control method.
Perform auto-tuning after registering the control mode and control method used with the
corresponding #parameters.

STEP 1
STEP 2
STEP 3
STEP 4
STEP 5
STEP 6

Select [#parameter] and then [Register parameter ] in the utility software.
Select [System setup register 1].

Select a control mode.

Select a control method with [Position control method setting].

Select a control method with [Velocity control method setting].

Set and register #parameters.

@ Setting of Other #parameters

See the table on the next page for the #parameters related to auto-tuning.
Change the setup values of the #parameters as necessary.

&WA RNING

The operation direction of auto-tuning is the + direction with respect to the position before
starting the operation. Nonetheless, secure sufficient space in the - direction as well before
starting the operation.

CA UTION

Make the auto-tuning operation width narrower if you cannot secure a sufficient movable range.
Note, however, that the inertia estimation accuracy may become lower if the auto-tuning
operation width is made narrower.

/\

If you cannot perform auto-tuning, calculate the inertia moment of the load, and enter the
inertial moment value directly in the corresponding #parameter (#0).

TI 71M01D03-01E 5th Edition: 2004.12.03-00



6-69

#parameters Related to Auto-tuning Operation

#parameter No.

#parameter name

Description

Operation range under auto-tuning

This parameter specifies the auto-tuning operation width.

This parameter can be used without changing the initial value under normal
circumstances.

Make this value larger (two to five times) if the auto-tuning is not completed
normally, and perform the auto-tuning again.

#51
mode
At shipment from the factory, this parameter is set to a value equivalent to 2%
of the rated velocity.
Example: If the rated velocity is 2rps
2 x 0.02 x 360 degrees — Equivalent to 14.4 degrees
#52 Maximum acceleration/deceleration | This parameter can be used without changing the initial value set at shipment
time under auto-tuning from the factory under normal circumstances.
#53 Initial acceleration/deceleration time | This parameter can be used without changing the initial value set at shipment
under auto-tuning from the factory under normal circumstances.
This parameter specifies the servo rigidity after the auto-tuning operation.
#1 Servo stiffness setup Make this value smaller if the auto-tuning is not completed normally, or if
oscillation or instability occurs.
#54 Repetition number for auto-tuning This parameter can be used without changing the initial value set at shipment

from the factory (#54 = 6) under normal circumstances.

#parameters Set Automatically after Executing

Auto-tuning Operation

#parameter No.

#parameter name

Description

The load inertia value is set automatically in this parameter after auto-tuning.

#0 Load inertia/Load mass If the load inertia value is known, it is all right to write the load inertia value
directly in this #parameter without performing auto-tuning.
Velocity control bandwidth #1 'tl)'hlsdp}arameter is set automatlpallll)/ e_lfter: auto-tuning. The| velootlzlkt]y control
42 or #3 or and frequency is set automatically in the #parameter selected by
Velocity control bandwidth #2 Is'\ét_l}g]ELFREQ_SEL according to the setting status of #1 [servo stiffness
Position control bandwidth #1 This parameter is set automatlpally qfter auto-tuning. The position control
#8 or #9 or band frequency is set auton_”latlcally in thq #parameter selected by_
Position control bandwidth #2 IN_POSFREQ_SEL according to the setting status of #1 [servo stiffness
setup].
This #parameter is used only when the velocity control method is set to
proportional integral control in system setup register 1. It is automatically set
Velocity integral limiting value #1 in the #parameter selected by IN_VELFREQ_SEL when you perform
#6 or #7 or auto-tuning. The value specifies the maximum torque that may be output by
Velocity integral limiting value #2 the integrator in the controller to remove a small velocity deviation (the value
varies depending on the motor model, load inertia and servo stiffness setup
value).
This limiter restricts the amount of position integration of the position control
loop. This #parameter is used only when the control mode is set to position
L - control and the velocity control method is set to proportional control in system
Position integral limiting value #1 . ; - )
#12 or #13 or setup register 1. It is automatically set in the #parameter selected by

Position integral limiting value #2

IN_POSFREQ_SEL when you perform auto-tuning. The value specifies the
maximum torque that may be output by the integrator in the controller to
remove a small velocity deviation (the value varies depending on the motor
model, load inertia and servo stiffness setup value).
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(2) How to Perform Auto-tuning

M Starting from the Auto-tuning Dedicated Operation Window

STEP 1
STEP 2
STEP 3
STEP 4
STEP 5
STEP 6

DD
= Servo-off | |
J Beqist
4 Turn the
servo ON. Table Nao. =]

ﬂWA RNING

Select [Operation] from [Control] in t

he utility software.

Select the Auto-tuning tab from the Operation window.
Move the motor to the position at which the auto-tuning should be started.

Click the [Servo-ON] button.
Click the [Drive] button to start the a

uto-tuning operation.

To store the #parameter values set automatically, click the [Regist] button.

Eﬂperatiun

2 Select the
Auto-tuning tab.

Table u:uperatiu:un] JOG |

{ Auta-tuning operation l st u:uperaticnn] Ho

@
E it
Controller ide(C]

ming operation ]

5 Perform auto-tuning.

The operation direction of auto-tuning is the + direction with respect to the position before
starting the operation. Ensure that there is sufficient space in the direction. Secure sufficient
space in the - direction as well, as overshoot may occur.

CA UTION

Do not change the states of the IN_POSFREQ_SEL and IN_VELFREQ_SEL signals during the
auto-tuning operation. It will prevent obtaining correct settings.

E Parameter setting

When you perform auto-tuning, the obtained

load inertia moment value is displayed.
Renqister p b | Function p .ISEN'B"wﬁiﬁﬁ"l Sig
Filker setup | Integral limit recalculation | Eegist | Upload |

qiEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE, HParameter list
u [#000 Load inettia/Load mass [

P Ay g pupeppp » P

» [BOOT Servo stiffness setup 3 ': M
L]

VEnEEE RSN SEEEREREAREEREREEREEEET

Reqist
--------------------------------------------------..-.-.-...-.-.-...-J

: Welocity contral parareter *
= H#002 Velocity control bandwidth $#1 20 (#O03 Velocity control bandwidth #2 20
L]
.
n
: Fozition control parameter
u [HO0G Position control bandwidth #1 1 |#009 Position control bandwidth #2 1
: HO10 Integral time for position contral § 10000 #0171 Integral time for position control #, 10000
.
: H012 Position integral limiting walue #1 10000 #0713 Position integral limiting walue #2 10000
’.'l_l_!‘l__!.!_!!_!_l__!‘!_IlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII’.
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6.4.4 Test Operation

It is possible to observe step response characteristics by performing a test operation.

When you perform the test operation, a rectangular wave-shaped position command signal
with a frequency of 2.5Hz is issued to be used for adjusting the control part.

Observe the waveform with parameter #393 [Test operation monitor] using the oscilloscope
function of the utility software.

During the test operation, position feed forward, velocity feed forward and acceleration feed
forward are internally set to 0.

Settling wait is not performed at the end of the test operation.

Oscilloscope

2003/03/2911:55

TIME | Slmzec/DW

& i e £ iz o UMITADI  Offset
. ....il R :...ll.. S EETEER R R r'. CH1 | 5|:||:|| ]
= 3 s 4 |'
Wik 1 H
e H ; H : o TRIGGER
S | : | i SOURCE |CHTRISE
: i[ _ 1L : _ LEWEL 100
f G B T POSITION 1
Eei] e e Bl
w.i___r'i hl’\ P
et
[ |
i
. #3393 Test operation monitar
MEMD |
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(1) How to Set Test Operation

Set the data according to the flowchart showing the procedure for creating table data in Section
6.4.1, "Table Data Operation." See the following for how to set operation data and #parameters,
corresponding to steps 4 and 6 in the flowchart.

l Setting Operation Data

No operation data is used for the test operation.

H Setting #parameters Related to Test

@ Setting Test Operation Width

STEP 1

STEP 2
STEP 3

STEP 4

Select [Data Management], [#parameter] and then [Function parameter] from the
utility software.

Select the Test Operation tab from the Parameter by Function window.

Check that #50 [Operation range under test mode] is sufficiently narrower than the
movable range required for normal operation. If the test operation width is set too
large, the motor cannot complete the response and errors such as excessive position
deviation occur.

Set and register #parameters.

@ Setting of Other #parameters

See the table on the next page for #parameters related to test operation.
Change the setup values of the #parameters as necessary.

(2) How to Perform Test Operation (Utility Software)

STEP 1
STEP 2
STEP 3
STEP 4
STEP 5
STEP 6

STEP 7

5 Perform test
operation.

Select [Operation] from [Control] in the utility software.

Select the Test Operation tab from the Operation window.

Move the motor to the position at which the test operation should be started.

Click the [Servo-ON] button.

Click the [Drive] button to start the test operation.

Select [Oscilloscope] from [Display] to display the test operation response on the
oscilloscope. (See Chapter 8 for how to set the oscilloscope. For the response to be
displayed, select [Test operation] from EASY SETTING.)

Select [#parameter] from [Data Management], and set #parameters (servo tuning) in
the [Servo Tuning] window.

g 2 Select the Test -
E Operation operation tab. @

@@

] Homing operation | E it
Drive(D] g Contraller side(C)

| Servo-off | |

Table operatinn] J0G |
Auteetuning operation |

4 Turn the servo on.

Table Mo | |

(3) How to Perform Test Operation (Control Interface)
See Section 6.4.1 (3), "How to Perform Table Data Operation (Control Interface)."
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#parameters Related to Test Operation

#parameter No.

#parameter name

Description

#50

Operation range under test mode

Set test operation width. Use this parameter without changing the initial value
under normal circumstances.

#parameters Related to Servo Tuning

#parameter No.

#parameter name

Description

The load inertia value is set automatically in this parameter after auto-tuning.

#0 Load inertia/Load mass If the load inertia value is known, it is all right to write the load inertia value
directly in this #parameter without performing auto-tuning.
Velocity control bandwidth #1 This parameter is set automatl_cally e_lfter auto-tuning. The velocity control
#2 or #3 or band frequency is set autodmatlcallr): in th(_e #parametir selected byﬁ
Velocity control bandwidth #2 Isl\ét_l}:)I]ELFREQ_SEL according to the setting status of #1 [servo stiffness
This #parameter is used only when the control mode is velocity control and
Intearal time for velocity control #1 the velocity control method is set to proportional integral control. The valid
#4 or #5 or 9 Y parameter is switched by the status of the IN_VELFREQ_SEL I/O input.
Intearal time for velocity control #2 If the IN_VELFREQ_SEL /O input is turned off, #4 [Integral time for velocity
9 Y control #1] is selected. If it is turned ON, #5 [Integral time for velocity control
#2] is selected.
This #parameter is used only when the velocity control method is set to
proportional integral control in system setup register 1. It is automatically set
Velocity integral limiting value #1 in the #parameter selected by IN_VELFREQ_SEL when you perform
#6 or #7 or auto-tuning. The value specifies the maximum torque that may be output by
Velocity integral limiting value #2 the integrator in the controller to remove a small velocity deviation (the value
varies depending on the motor model, load inertia and servo stiffness setup
value).
Position control bandwidth #1 This parameter is set automatlpally qfter auto-tuning. The position control
#8 or #9 or band frequency is set automatlcally in thq #parameter selected by'
Position control bandwidth #2 IN_POSFREQ_SEL according to the setting status of #1 [servo stiffness
setup].
This #parameter is used only when the control mode is position control and
Intearal time for position control #1 the position control method is set to proportional integral control. The valid
#10 or #11 or 9 P parameter is switched by the status of the IN_POSFREQ_SEL /O input.
Intearal time for position control #2 If the IN_POSFREQ_SEL I/O input is turned off, #10 [Integral time for position
9 p control #1] is selected. If it is turned ON, #11 [Integral time for position control
#2] is selected.
This limiter restricts the amount of position integration of the position control
loop. This #parameter is used only when the control mode is set to position
L i control and the velocity control method is set to proportional control in system
Position integral limiting value #1 . : icall in th | db
#12 or #13 or setup register 1. It is automatically set in the #parameter selected by

position integral limiting value #2

IN_POSFREQ_SEL when you perform auto-tuning. The value specifies the
maximum torque that may be output by the integrator in the controller to
remove a small velocity deviation (the value varies depending on the motor
model, load inertia and servo stiffness setup).
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6.4.5 Homing

Homing can be performed in two ways: either using the host positioning controller or by table
data operation.

To perform homing using the host positioning controller, see Section 6.11, "Homing Using the
PLC." When performing homing by table data operation, the motor is moved in order to
establish a coordinate system according to the pre-defined home search method.

This section explains how to perform homing by table data operation.

When performing homing via table data operation, the motor is first moved to the home position
determined by the home sensor and Z-pulse, and is then moved an additional amount
according to the value set in parameter #56 [Offset distance from home position]. Then, at that
position the coordinate value in command units is set in the setup value of parameter #57
[Coordinate value in command units after homing].

The homing operation is processed in the order described in Section 6.4.5 (1), "Homing
Operations."

It is possible to set the acceleration/deceleration profile used for the movement. Velocity
override also functions in real time.

v

oN The pulse pitch of Z-pulse varies with the motor type]
Home sensor ;
OFF

ON A A
Z-pulse

OFF
<= cw direction \ CCW direction =
Edge when [insidej is Edge when [Outside] is
selected selected

These are Z-pulse edges used as the home.

Set which signal edge is used as the home by specifying
[Select home sensor inside] of [Table data 0] of [Table
data]. The homing movement method is different
between the inside and outside edges of the Z-pulse.
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(1) Homing Operations
Homing is performed in the order from step 1 to step 8.

STEP 1 EOT search movement
This step is only performed when [Hardware EOT limit active in homing operation] is set to
[Enable] for the table data. It can be used when the direction of homing is not determined.
The motor is moved in the direction opposite of the homing direction until the EOT sensor is
detected, and the motor then moves in the direction of the home sensor until it reaches the
home position. In this way, it is possible to prevent the motor from entering an area where
operation is prohibited.
Moreover, if [Enables the home sensor during EOT search] is set to [Enable] for the table data,
the hard EOT search movement is stopped, and the operations in STEP 3 and onward are
performed in case the home sensor is detected during the hard EOT search movement.

STEP 2 Home sensor search movement
The motor is moved until the home sensor is detected in the homing direction.
If [Enable home sensor] is set to [Disable] for table data, the home sensor search movement is
not performed. Set it to [Enable] under normal circumstances.

STEP 3 Moving outside the home sensor area
This is a preliminary movement carried out before performing STEP 4, first home detection
movement. The motor is moved in the CW direction until it passes the home sensor area
regardless of the setting of the #parameter for determining the coordinate system forward
direction.
If the home sensor is at the edge of the movable range in the CW direction, it is possible to
avoid performing this operation and prevent the motor from moving in the CW direction upon
detection of the motor proximity signal by setting [Select home sensor inside] to [Outside].

STEP 4 First home detection movement
The motor moves in the CCW direction until it detects the rising edge of the Z-pulse, regardless
of the setting of the #parameter for determining the coordinate system forward direction.
If [Select home sensor inside] is set to [Inside]: inside home position
The motor stops when the rising edge of the first Z-pulse after the motor enters the ON area of
the home sensor, is detected.
If [Select home sensor inside] is set to [Outside]: outside home position
The motor stops when the rising edge of the first Z-pulse after the motor leaves the ON area of
the home sensor in the CCW direction, is detected.

STEP 5 Second and onward home detection movement (preliminary movement)
The motor moves in the CW direction for the amount set in #55 [Overshoot distance in homing
operation] relative to the Z-pulse edge.

STEP 6 Second and onward home detection movement (Z-pulse edge search movement)
The motor is moved in the CCW direction until the Z-pulse edge is detected.

After STEP 6 is completed, the operations of STEPs 5 and 6 are repeated for the number of
times set by #58 [Z-Pulse sensing iterations during homing].

The final home position is determined by averaging the data obtained during all the home
detection movements.
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STEP 7 Home movement
The motor is moved to the detected Z-pulse edge position. In the case of a motor equipped with

software Z-pulse, correction movement is performed twice as well.

STEP 8 Home offset movement
The motor is moved an amount given by the value set in parameter #56 [Offset distance from

home position]. Then, at that position the coordinate value in command units is set in the setup
value of parameter #57 [Coordinate value in command units after homing].

g . . Acceleration/d | Acceleration/d
. Execution . ) Moving - - .
a Operation - Operation overview L eceleration eceleration Feed velocity
[} condition direction )
& type time
Performed only
VEVgeTn”['n:ﬁfzvﬁ?,;e The motor Opposite to #60 [Homing
EOT search . h decelerates and stops | the homing EOT sensor
1 in homing . o
movement T after detecting the direction (set search
operation] is set hardware EOT signal. |in table data) velocity]
to [Enable] for '
table data
Performed #61 [Home
. | The motor .
when [Enable] is Homing sensor search
Home sensor search decelerates and stops | .~ . . o
2 selected for . direction set in velocity in
movement after detecting the -
[Enable home h . table data homing
ome sensor signal. :
sensor] operation]
Depends on #parameter
[homlng, sglect home Depends on
sensor inside] # t Set b
Inside: The motor pare_lme er - et by i
decelerates and stops | [homing, Setby acceleration N
Moving outside the Always after moving outward select h_ome acc?!faratlon time o #62 [Initial
3 from the home sensor sensor inside] |type"/"deceler |selection"/"dec | Z-pulse search
home sensor area performed S - s L :
area. Inside: CW ation type" in | eleration time | velocity]
OUth'dei The mO“?'h direction the table data | selection” in
performs step 4 without | & yige: cCW the table data
stopping after passing directi
through the home sensor Irection
area.
. . The motor searches | -y girection #62 [Initial
First home detection | Always for the rising edge of
4 (cannot be Z-pulse search
movement performed the Z-pulse, and -
changed) velocity]
decelerates and stops
Repeated for The motor moves in
Second and onward | the number of ;?:ng(tir(])e\l\é]o(::]rgctlon
home detection times set by #58 s CW direction #62 [Initial
position for the
5 | movement [Z-Pulse : (cannot be Z-pulse search
s ] amount set in #55 :
(preliminary sensing changed) velocity]
; ) . [overshoot], and
movement) iterations during
. decelerates and
homing]
stops.
Second and _onward The motor searches N #63 [Z-pulse
home detection g CCW direction .
for the rising edge of search velocity
6 | movement (Z-pulse (cannot be
the Z-pulse, and after 2nd
edge search changed) . :
decelerates and stops iteration]
movement)
The motor stops after #62 [Initial
Always h Home
7 | Home movement moving to the home SO Z-pulse search
performed . direction :
position. velocity]
Performed if the #56 > 0:
Forward
amount of home | The motor moves to .
Home offset : direction System setup | System setup | System setup
8 offset the offset coordinate . . . >
movement . o ) #56 < 0O: register 3 register 3 register 3
movement is position set in #56.
. Reverse
different from 0 R
direction

EOT search movement is set to invalid until the motor settles during homing. All other steps are Valid.
The settling width can be set in the homing table.
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- Operation example 1 -
The numbers in the figure indicate step numbers.

4 C ¢ , Homing from outside the proximity area

L

_CW, + directioT Home proximity si%napcw' - direction
1 Z-pulse

4

> s Homing from inside the proximity area

1

(Initial value settings)

<Table operation data 0, 1>
Homing direction

Select home sensor inside
Enable home sensor
Enables the home sensor during EOT search

<#parameter>

® Parameter by Function
Homing, amount of home offset movement

e System setup register 1

Hardware EOT limit active in homing operation

Coordinate system forward direction setting

- direction
Disable
Inside
Enable
Invalid

#56 =0

Forward direction

- Operation example 2 -
Numbers in the figure indicate step numbers.

»

<« 712
4 7 fg
6 - %
Q7
8<—f

Home proximity signal

““ Z-pulse

— CW, + direction ‘

10000
(#56)

- direction over- travel signal

CCW, - direction

—

<Table operation data 0, 1>
Homing direction

Select home sensor inside
Enable home sensor

<#parameter>
® Parameter by Function

System setup register 1

Hardware EOT limit active in homing operation

Enables the home sensor during EOT search

Homing, amount of home offset movement

Coordinate system forward direction setting

+ direction
Enable
Inside
Enable
Invalid

#56 = 10000

Forward direction
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- Operation example 3 -
The numbers in the figure indicate step numbers.

R

4 C " N
>

6 C 1, 5
8<—f !

—CW - direction

I

‘ Home proximity signal

_, CCW + direction

Z-pulse

-10000
(#56)

- Operation example 4 -
The numbers in the figure indicate step numbers.

<Table operation data 0, 1>
Homing direction
Hardware EOT limit active in homing operation
Select home sensor inside
Enable home sensor
Enables the home sensor during EOT search

<#parameter>
® Parameter by Function

Homing, amount of home offset movement
® System setup register 1

Coordinate system forward direction setting

- direction
Disable
Inside
Enable
Invalid

#56 = 10000

Reverse direction

«— CW, +direction

-

> at 3and4 . -
"5
«
6 C
«— 7
‘ Home proximity signal ‘ CCW, -direction
—

T“ Outside the Z-pulse

Inside the Z-pulse

<Table operation data 0, 1>

Homing direction - direction

Hardware EOT limit active in homing operation Disable

Select home sensor inside Outside

Enable home sensor Enable

Enables the home sensor during EOT search Invalid
<#parameter>

Parameter by Function
Homing, amount of home offset movement 0

System setup register 1

Coordinate system forward direction setting Forward direction
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(2) How to Set Homing Operation
Set the data according to the flowchart showing the procedure for creating table data in Section
6.4.1, "Table Data Operation." See the following for how to set operation data and #parameters,
corresponding to steps 4 and 6 in the flowchart.

M Setting Operation Data
Set operation data to be used for the homing operation as necessary by referring to the list of
homing table operation data (explained later).

H Setting #parameters Related to Homing
See #parameters related to the homing function for the items to be set.

@ Setting of Parameter by Function

STEP 1 Select [Data Management], [#parameter] and then [Function parameter] from the
utility software.

STEP 2 Select the Homing operation tab.

STEP 3 Set #parameters as necessary.

@ Setting of system setup register

STEP 1 Select [Data Management], [#parameter], [Function parameter] and then [Register
#parameter 3] from the utility software.

STEP 2 Set #parameters as necessary.

H Points of Note when Setting #parameters according to the System
Set #parameters using the following pattern as reference when there are system restrictions,
such as when there are restrictions on the homing direction and the home sensor is at the edge

of the movable range.

@ Setting the Homing Direction

When the motor can be rotated several times ~gF - Position of the motor's dog
Home proximity sensor Home proximity sensor

<Setting items>
Select [Homing direction] in [Operation data 0] of [Table Data].

When there is an area where operation is prohibited
It is possible to perform homing regardless of the position of the dog relative to the home
sensor, by selecting [Hardware EOT limit active in homing operation].

1 ,
D
Area where operation b 2 Area where operation is prohibited
is prohibited I_l I_l R

Home proximity sensor OT sensor
R
Area where operation < 2 ) Area where operation is prohibited
is prohibited
| | | | W - Position of
Home proximity sensor OT sensor the motor's dog

<Setting items>
Set [Hardware EQOT limit active in homing operation] to [Enable] in [Operation data 0] of [Table
Datal].
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@® When the Home Sensor is Mounted at the Edge of the Movable Range

When the home sensor is at the edge of the movable range in the CW direction

; /‘ ' Area where operation is prohibited
Area where ;
operation is 1 W - Position of the
prohibited - R motor's dog

Home proximity sensor

¢= CW direction CCW direction =

<Setting item>
Set [Select home sensor inside] to [Outside] in [Operation data 0] of [Table Data].

When the home sensor is at the edge of the movable range in the CCW direction

Area where operation is prohibited

w9 &~
Area where < J §
operation is §

W - Position of the

prohibited
;l | |\ motor's dog

Home proximity sensor

<= CW direction CCW direction =

<Setting item>
Set [Select home sensor inside] to [Inside] in [Operation data 0] of [Table Datal].

ﬂWA RNING

If the homing velocity is high, the motor may enter the area where operation is prohibited; be

careful to avoid such situations.
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List of Homing Operation Data 0

Default setting of

Name Description table numbers 3
and 63
Homing direction Set the homing direction at homing operation - direction

Select the settling width at homing operation from coin widths 0 to 7 (#90 ~ | Position settling

Coin width #97). width 0
Select acceleration Select the acceleration time from acceleration times 0 to 3 (#72 ~ #75). Acceleration
time time O
_Select deceleration Select the deceleration time from deceleration times 0 to 3 (#76 ~ #79). I_Deceleratlon
time time O
Select acceleration Select either "constant acceleration" or "S-curved profile." Constant_
type acceleration
Select deceleration Select either "constant acceleration" or "S-curved profile." Constant_
type acceleration
Hardware EOT limit | Set to [Enable] to perform hard EOT signal search movable using the EOT

active in homing sensor (connected to TB4) at the start of homing movement. [Disable]

operation Set to [Disable] if the EOT sensor is not used.

Specify [Enable] under normal circumstances. If it is set to [Disable], home
Enable home sensor | sensor search movement is not performed. The home position is set to the | [Enable]
position at which the rising edge of the Z-pulse is detected.

Only valid when [Hardware EOT active] is set to [Valid]. This parameter
specifies whether or not to switch to home search movement if the home
sensor is detected during hardware EOT signal search movement during
the homing operation.

Enables the home
sensor during EOT
search

[Invalid]

Select the edge of the Z—pulsle to be set as the hlome position.
ON
Home proximityosFansor : |
o T LT L L L
Select home sensor Z-pulse OFF [Inside]

inside Edge when [Inside] is selecteBidge when [Outside] is selected

< CW direction CCW direction=

Mo [ B Cancel
T able register = = Fregist
Code
M-function :m‘ t-func. parallel ,m‘ Cain waiting m
Corfinue |Disable | Ne table | =1 [ 0003
Table datal

Homing direction ‘rrﬁleclinn 1 bona

Coin window | #90:Coin width0 | 5 Regist..

Select acceleration time | #72:4ceeleralion time.0 | 1000 Regist..

Select decaleralion time ‘ﬂ?E'Decelﬂatim tirne-0) | 1000 Regist..

Select acceleation lype ‘Eunstanl acceleration

Select deceleration ype ‘Eonsta’vl acceleration

Hardvare EOT limit active n homing operation ‘Dﬁah\e

Enable home sensor [ pisahle

Enables the homs sensor during EOT search ‘ Disable

Lo f Ll Lo Lo L d Laf Lo f L L] Lo

Select home sensar inside ‘ Outside

| Dooooooo
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#parameters Related to the Homing Function

#parameter No.

#parameter name

Description

Only valid when [Enable] is selected for [Homing, hardware EOT limit active

#60 Homing EOT sensor search velocity |. - d
in homing operation]

Hom_e sensor ;earch velocity in Set the velocity to be used when searching for the home sensor during the

#61 homing operation - d - )
homing operation. Use the initial value under normal circumstances.

#62 Initial Z-pulse search velocity Use the initial value under normal circumstances.

#63 Z-pul;e search velocity after 2nd Use the initial value under normal circumstances.

iteration

#55 Overshoot distance in homing Use the initial value under normal circumstances.

operation

#58 ﬁ-Pque sensing iterations during Use the initial value under normal circumstances.

oming
Enter the amount of home offset.

#56 Offset distance from home position The offset movement is only performe_d‘ for_the amount spgc_:lfled by this
#parameter after homing, and the position is set as the origin of the
coordinate system.

Coordinate value in command units Use the initial value under normal circumstances (#57 = 0).
#57 This parameter specifies the command unit command coordinate value after

after homing

the completion of homing.

System setup
register 3

Homing, home offset movement feed
velocity selection

It is not necessary to set this parameter if #56 = 0.
This parameter sets the feed velocity at which the motor should move to the
offset position after the completion of homing operation.

System setup
register 3

Homing, enable dog position error

Use the initial value under normal circumstances (Enabled).
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(3) How to Perform Homing Operation (Utility Software)

STEP 1 Select [Operation] from [Control] in the utility software.

STEP 2 Select the Homing Operation tab from the Operation window.

STEP 3 Move the motor to the position at which the homing should be started.

STEP 4 Click the [Servo-ON] button.

STEP 5 Click the [Drive] button to start the homing operation.

STEP 6 If the home dog position error (error code: 49.1) occurs, the relationship between the
home sensor position and dog position is not appropriate. Adjust the dog position so
that the homing measurement value is within the target value range, reset the error,
and perform the homing operation again.

* Table data No. 63 is executed from the Homing window. The M function, continue

function, and coin waiting function cannot be set.

2 Select the Homing

operation tab. @
@
E it
Controller zide(C)

5 Perform the homing
operation.

able u:uperatiu:un] JOG |
to-tuning u:uperatiu:un] Test operation | |

DrrivelD)

|~ | Servo-off | |
—/
4 Turn the servo oln._‘

Table Mo. | d #392 [Final home location from
sensor edge] is displayed after the

Home sensor position adjustment completion of homing.

& Location from edge pulze®
P RN NN NN NN NN NN NN NN NN NN EEEEEEEEEB
» Target value | -] pulse?
P m ey
\
. \

If the homing measurement value is not in the target value
range at the completion of the homing operation, a home
dog position error (ERR49.1) occurs. (See (5), "Adjusting
Dog Installation Position.")

(4) How to Perform Homing Operation (via Command from the Controller Interface)

/\

See Section 6.4.1 (3), "How to Perform Table Data Operation (Control Interface)."

When turning the Power ON, OUT_ORG_FINISH signal is on OFF state.

The OUT_ORG_FINISH signal is turned OFF when the power is turned ON. It turns ON when
the homing operation is completed. After that, this signal does not turn OFF until the power is
turned OFF, regardless of whether the servo is turned ON or OFF. However, the signal is turned
OFF at the start of homing and is turned ON when the operation is complete.
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(5) Adjusting Dog Installation Position

The Z-pulse can be generated in two ways (hardware Z-pulse and software Z-pulse). Which
method is used depends on the motor.
In order for the homing movement to be completed normally, it is necessary that the distance
between the ON area of the home sensor and the Z-pulse edge is within a certain range set
based on monitor #306 [Z-pulse interval]. The reference values vary depending on how the
Z-pulse is generated (hardware Z-pulse or software Z-pulse).
At the first home detection movement, the distance (number of pulses) from the edge of the
home sensor to the first edge of the Z-pulse is measured after the motor goes through the
home sensor area, and this value is set in monitor #392 [homing measurement value]. An error
or alarm is generated if this value does not satisfy the following expressions. In case an error or
alarm is generated, adjust the home sensor dog position and perform the homing movement
again, and repeat the operations until the homing operation is completed normally.

1#392

— ) le—

OFF

Home proximity sensor

Z-pulse ON

<= CW direc%(l):n

(I

[

|| ON
|
|
|

Home edge when [Inside]
is selected for homing

[Hardware Z-pulse]

#392 value

0.05 x #306 value
0.1 x #306 value
0.7 x #306 value
0.75 x #306 value

[Software Z-pulse]

#392 value

0.05 x #306 value
0.1 x #306 value
0.4 x #306 value
0.45 x #306 value

AN N ININ A

AN N IANINA

0.05 x #306 value
#392 value
#392 value
#392 value
#392 value

A

INIA

0.05 x #306 value

#392 value <
#392 value <
#392 value <
#392 value

#392 [homing measurement value]

[Unit: Encoder resolution pulses]

OFF

CCW direction =

|
Home edge when [Outside]

is selected for h

0.1 x #306 value
0.7 x #306 value
0.75 x #306 value

0.1 x #306 value
0.4 x #306 value
0.45 x #306 value

oming

Error (error code 49.1)
Alarm

Normal

Alarm

Error (error code 49.1)

Error (error code 49.1)
Alarm

Normal

Alarm

Error (error code 49.1)

. Normal value range
Drive model Z-pulse generation | Number of ZE.RO Z-pulse interval for #392 [homing
method pulses [1/rotation]
measurement value]
UD1A-O00O0O 100 40960 4096 ~ 28672
Hardware
uD1B-0O00O (*1) 60 43690 4396 ~ 30583
UD1B-004/UD1B-006 Software 124 21140 2114 ~ 8456
ubic-O000 Software 124 21140 2114 ~ 8456
UR1A-O0OO 200
UR1B-O0O0O 124
UR1E-OOO Software 150 8192 819 ~ 3276
URS5B-0O00O0O 68
URSE-O0OO 78
UR5C-O00O0O 52

*1 Excluding UD1B-004 and UD1B-006
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/\

If a home dog position error alarm is generated it is recommended to adjust the dog position to
within the normal range, even though this alarm status does not affect the homing accuracy.
In the alarm status, the homing result display indicator lamp on the Operation window of the

utility software lights in yellow (see the figure below).
The alarm status can be checked by the utility software but is not output to the controller

interface.

0peratiun

Table opelation] JOG |
Auto-tuning operation ] Test operation

| Servo-off | Error reset(B) |

Table No. | - ! =

Home sensor position adjustment
Location from edge pulze

Target value | = | pulse

||
g g Controller side(C)

.@_,:— Homing result display indicator lamp

Green: Normal range
Yellow: Homing alarm range
Red: Homing error
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6.4.6 ABS (Absolute) Positioning Move

In this operation, the motor is moved to the specified position by entering an absolute position
relative to the home position in table data.

(1) How to Set Absolute Paositioning Move

Set the data according to the flowchart showing the procedure for creating table data in 6.4.1,
"Table Data Operation." See the following for how to set operation data and #parameters,
corresponding to steps 4 and 6 in the flowchart.

H Setting Operation Data

STEP 1

STEP 2

STEP 3

STEP 4
STEP 5

STEP 6

Select the settling width from #parameters 90 to 97 [position settling width].

The setup value of #parameters [Coin window] can be changed by selecting
[INC/ABS move] in [Function parameter] of [#parameter].

Set the acceleration/deceleration time.

Select the acceleration/deceleration time from #parameters (#72 to #79).

The setup value of #parameters [acceleration/deceleration time] can be changed by
selecting [INC/ABS move] in [Function parameter] of [#parameter].

Select either constant acceleration or S-curved profile as the acceleration
type/deceleration type.

Select the feed velocity.

Select the movement direction type if the rotation coordinate system is chosen as the
coordinate system.

If [Direct] is selected for [Direct or indirect], enter the target position in [Table data 1].
If [Indirect] is selected for [Value specification], enter the #parameter or #monitor
number to be used as the target position in [Table data 1].

Mo W Cancel
Table register - : Fregist
F-function ,m M-func. parallel lm Coin waiting ,m
Cantinue ’m Mest table | J o004
Table datal
Coin window | #30: Coin width-0 =] 5 Regit.. 0ooo
Select acoceleration time |ﬂ?2:.~’-‘«cc:e|eration time-0 ﬂ | 1000 Regist...
Select deceleration time |ﬂ?B:DeceIerati0n tire-0 ﬂ | 1000 Regist...
Select acceleration tupe |Eonstant acceleration ﬂ
Select deceleration tupe |E0nstant acceleration ﬂ
Select velocity |ﬂ84:Feeding velocity-0 j | 851968  Reqist...
Optional move direction for ratation coordinate |TypeD [Short cut] ﬂ
Direct or indirect |Direct ﬂ
Table datal ’7
Target position | 0 £20000m
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H Setting #parameters Related to Absolute Positioning Move
@ Setting #parameters Related to Absolute Positioning Move

STEP 1 Select [Data Management], [#parameter] and then [Function parameter] from the
utility software.

STEP 2 Select [ABS/INC move] from [Function parameter].

STEP 3 Set the feed velocity, acceleration time, deceleration time, position settling width,
maximum velocity and velocity override percentage.

STEP 4 Set and register #parameters.

(2) How to Perform Table Data Operation (Utility Software)

STEP 1 Select [Operation] in the utility software.

STEP 2 Select the Table operation tab in the Operation menu.

STEP 3 Click the [Servo-ON] button to turn the motor's servo ON.
STEP 4 Select the table number whose operation you want to execute.
STEP 5 Click the [Drive] button to execute the selected table data.

Operation @
Auto-tuning DpEfatiDn] Test u:uperatiu:un] Haoming u:uperatiu:un] @

T able operation l._IDG ] Ewit
Drive(D] | : | - | Controller zide(C]

| Serva-off | = |

Table Mo. |No.20 Dweling |

o200 Dwelling
Mo.21 Dwelling
Mo.22 Dwelling
Mo.23 Diwelling
Mo 24 Dwelling
Mo.25 Diwelling
Mo, 26 Diwelling

[N —

(3) How to Perform Absolute Positioning Move (Controller Interface)
See Section 6.4.1 (3), "How to Perform Table Data Operation (Control Interface)."
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Absolute Positioning Move Operation Data 0 and 1

Name

Description

Default Setting

Coin width

Select the coin width from coin windows 0 to 7 (#90 to #97).

Position settling
width O

Select acceleration
time

Select the acceleration time from acceleration times O to 3 (#72 ~ #75).

Acceleration time 0

Select deceleration
time

Select the deceleration time from deceleration times 0 to 3 (#76 ~ #79).

Deceleration time 0

Select acceleration
type

Select either "constant acceleration" or "S-curved profile."

Constant
acceleration

Select deceleration
type

Select either "constant acceleration" or "S-curved profile."

Constant
acceleration

Select velocity

Select the feed velocity from feed velocities O to 7 (#64 ~ #71).

Constant
acceleration

Optional move
direction for rotation

It is not necessary to set this parameter when the linear coordinate
system is used. (Either the linear coordinate system or the rotation
coordinate system can be selected for the coordinate system in system

Type 0 (short way

coordinate setup register 1.) around)
See the table below.
If [Direct] is selected: The target position is set in operation data 1. The
unit is axis command unit.

Direct or indirect If [Indirect] is selected: Select #parameter/#monitor and 0 (Disabled)

#parameter/#monitor numbers in operation data 1. The value of the
selected #parameter/#monitor is set as the target position. The unit is
axis command unit.

Movement Direction Setting Types in Rotation Coordinate System and Rotation Directions

Movement direction setup value
in rotation coordinate system

Motor rotation direction

Type 0 (short way around)

movement will be less than 360 degrees.

The motor rotates in the direction that yields the shortest distance to the target
position from the current position command value. (The motor rotates in the +
direction if it is rotated exactly 180 degrees.) Even if the target position is set in
such a way as to cause the motor to rotate 360 degrees or more, the amount of

Type 1 [do not cross the home

position]

The motor moves in the same direction as the sign of the target position set in table
data relative to the home position. If the motor crosses the home position, it is
moved in the opposite direction. The motor never rotates 360 degrees or more.

Type 2 [multiple-rotation]

will be less than 360 degrees.

The motor moves in the same direction as the sign of the target position set in the
table data relative to the home position. Even if the target position is set in such a
way as to cause the motor to rotate 360 degrees or more, the amount of movement

Type 3 [fixed rotation direction +]

movement will be less than 360 degrees.

The motor always moves in the + direction. Even if the target position is set in such
a way as to cause the motor to rotate 360 degrees or more, the amount of

Type 4 [fixed rotation direction -]

movement will be less than 360 degrees.

The motor always moves in the - direction. Even if the target position is set in such
a way as to cause the motor to rotate 360 degrees or more, the amount of
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6.4.7 INC (Incremental) Positioning Move

In this operation, the motor is moved to the specified position by entering a position relative to
the current position command value in table data.

(1) How to Set Incremental Positioning Move

Set the data according to the flowchart showing the procedure for creating table data in Section
6.4.1, "Table Data Operation." See the following for how to set operation data and #parameters,
corresponding to steps 4 and 6 in the flowchart.

H Setting Operation Data

STEP 1

STEP 2

STEP 3

STEP 4
STEP 5

STEP 6

Select the settling width from #parameters 90 to 97 [position settling width].

The setup value of #parameters [Coin window] can be changed by selecting
[INC/ABS move] in [Function parameter] of [#parameter].

Set the acceleration/deceleration time.

Select the acceleration/deceleration time from #parameters (#72 to #79).

The setup value of #parameters [acceleration/deceleration time] can be changed by
selecting [INC/ABS move] in [Function parameter] of [#parameter].

Select either constant acceleration or S-curved profile as the acceleration
type/deceleration type.

Select the feed velocity.

Select the movement direction type if the rotation coordinate system is chosen as the
coordinate system.

If [Direct] is selected for [Direct or indirect], enter the relative target position in [Table
data 1].

If [Indirect] is set for [Direct or indirect], enter the #parameter or #monitor number to
be used as the relative target position in [Table data 1].

Table setup EJ
Mo W Cancel
Table register Fregist
[s6ale SR M positioning | S
Fd-function ’m M-func. parallel m Cain waiting ’m
Continue ,m Nest table | J ’w
Table datal
Coin window | #90:Cain width-0 =] 5 Regit.. noog
Select acceleration time |ﬂ?2:Acc:e|eration tirne-0 j | 1000 Regist...
Select deceleration time |ﬂ?B:DeceIeration time-0 ﬂ | 1000 Regist...
Select acoeleration twpe |Constant acceleration ﬂ
Select deceleration tupe |Eonstant acceleration ﬂ
Select velocity |ﬂ84:Feeding velocity-0 j | 851968  Reqist...
Optional move direction for ratation coordinate |TypeD [Shart cut] j
Diirect or indirect |Direct ﬂ
Table datal
Relative pozition | 30000 e
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H Setting #parameters Related to Increment Positioning Move

@ Setting #parameters Related to Increment Positioning Move

STEP 1 Select [Data Management], [#parameter] and then [Function parameter] from the
utility software.

STEP 2 Select [ABS/INC move] from [Function parameter].

STEP 3 Set the feed velocity, acceleration time, deceleration time, position settling width,
maximum velocity and velocity override percentage.

STEP 4 Set and register #parameters.

(2) How to Perform Table Data Operation (Utility Software)
STEP 1 Select [Operation] in the utility software.
STEP 2 Select the Table Operation tab in the Operation menu.
STEP 3 Click the [Servo-ON] button to turn the motor's servo ON.
STEP 4 Select the table number of the table data you want to execute.
STEP 5 Click the [Drive] button to execute the selected table data.

Operation @
Auto-tuning u:uperatiu:un] Test nperatiu:un] Haoming u:uperatiu:un] @

T able operation IJDG ] E it
Drrive(D] | ) | : | Controller zide(C]

| Servo-off | =H |

Table N |No.20 Dweling |

Mol Dwelling
Mo.21 Dwelling
Mo 22 Dwelling
Mo, 23 Diwelling
Mo 24 Dwelling
Mo, 25 Diwelling
Mo 26 Dwelling

DI e T S [ L ; 5 x ]

(3) How to Perform Increment Positioning Move (Controller Interface)
See Section 6.4.1 (3), "How to Perform Table Data Operation (Control Interface)."
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Increment Positioning Move Operation Data 0 and 1

Name

Description Default Setting

Coin width ~#97).

Select the settling width at homing operation from coin widths 0 to 7 (#90 | Position settling

width 0

Select acceleration
time

Select the acceleration time from acceleration times 0 to 3 (#72 ~ #75). | Acceleration time O

Select deceleration
time

Select the deceleration time from deceleration times 0 to 3 (#76 ~ #79). | Deceleration time 0

Select acceleration
type

Select either "constant acceleration" or "S-curved."

Constant
acceleration

Select deceleration

Select either "constant acceleration” or "S-curved."

Constant

type acceleration
Select velocity Select the feed velocity from feed velocities O to 7 (#64 ~ #71). CO”Sta’.‘t
acceleration
It is not necessary to set this parameter when the linear coordinate
Optional move system is used. (Either the linear coordinate system or the rotation
R . h ) ) Type 0 (short way
direction for rotation | coordinate system can be selected for the coordinate system in system around)
coordinate setup register 1.)
See the table below.
If [Direct] is selected: The relative target position is set by operation data
1. The unit is axis command unit.
Direct or indirect If [Indirect] is selected: Select #parameter/#monitor and 0 (Disabled)

#parameter/#monitor numbers in operation data 1. The value of the
selected #parameter/#monitor is set to the relative target position. The
unit is axis command unit.

Movement Direction Setting Types at Rotation Coordinates and Rotation Directions

Movement direction setup value
in rotation coordinate system

Motor rotation direction

Type 0 (short way around)

Rotate in the direction that yields the shortest distance to the relative target position
from the current position command value. (The motor rotates in the + direction if it
is rotated exactly 180 degrees.) Even if the target position is set in such a way as to
cause rotation of 360 degrees or more, the amount of movement will be less than
360 degrees.

Type 1 [do not cross the home
position]

The motor moves in the same direction as the sign of the relative target position set
in table data relative to the home position. If the motor crosses the home position, it
is moved in the opposite direction. The motor never rotates 360 degrees or more.

Type 2 [multiple-rotation]

The motor moves in the same direction as the sign of the relative target position set
in the table data relative to the home position. If the relative target position is set in
such a way as to cause the motor to rotate 360 degrees or more, the motor may
rotate several times.

Type 3 [fixed rotation direction +]

The motor always moves in the + direction. Even if the target position is set in such
a way as to cause rotation of 360 degrees or more, the amount of movement will
be less than 360 degrees.

Type 4 [fixed rotation direction -]

The motor always moves in the - direction. Even if the target position is set in such
a way as to cause rotation of 360 degrees or more, the amount of movement will
be less than 360 degrees.
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6.4.8 Dwell

The dwell time provides a means for making the motor wait for a specified amount of time
before executing a new command.

The dwell time that can be set is in the range from 0 to 65,535msec and can be entered in
increments of 1msec.

Normally, it is used as a pause time when performing a continue after execution operation
where two or more tables are concatenated.

(1) How to Set Dwell

Set the data according to the flowchart showing the procedure for creating table data in Section
6.4.1, "Table Data Operation." See the following for how to set operation data and #parameters,
corresponding to steps 4 and 6 in the flowchart.

l Setting Operation Data

STEP 1 Select [Table Data] from the main menu in the utility software.
STEP 2 Double-click the table number you want to specify.
STEP 3 Set the dwell time (wait time) in the Setting window. (The setting unit is msec.)
STEP 4 Select the M function, coin waiting function and continue function as necessary.
No. | 10
Table register =)
Code |Dwe||ing j g
M-function |lnvalid - M-func.parallel |lnvalid - Coin waiting | lrvalid -
Continue | lrrealid - Mest table | J ’W
Table datal
Diwell time[mzec] | 1] 0000
0000aooo
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6.4.9 Parameter Change

It is possible to change the values of #parameters during table operation. This function is
mainly used to change the feed velocity parameter sequentially and set a #parameter value in
one of the variables (#100 to #109), for instance to use it as a counter to count the number of
operations during table operation.

See the sample table included in the drive at shipment from the factory for specific ways to use
this function (see Appendix "Details of #parameters").

(1) How to Set Parameter Change
This function is set using the utility software. Select [Parameter change] in [Code] in the Table

Setting window and specify necessary items. The setting items in [Table data 1] change
according to the calculation type selected in [Table data 0].

Select "Parameter change."

Table setup
N, W Cancel
Table register Rl
BCLER Parameter change v
M-function ’m M -func. parallel m Coin waiting ’m
Continue ’m Mext table ‘ J ’W
Table datal
Type |Binary operation substituted j 6408
HParameter No. substituted |FH 00 Variable 0 j
Operator code |+ ﬂ
Save change |Not zaved j
ex] #100=H1071+4302
The setting status
is displayed.
Table datal
Typel |ﬁF‘alameter j IAAATEES
Calculate #Parameter Mo 1 |ﬂ1 01 Wariable 1 j
Type2 |ﬁMDn|tor j
Calculate #honitoring Mo. 2 |ﬂ302 tdator resolution j

The setting items change
according to the calculation type.
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(2) Common Setting Items
® Type

Specify the calculation type if new values are assigned to #parameters. See the next section for
more information.

@ Changed #parameter number
Specify the #parameter whose value is to be changed on the left side.
@ Operator code

Specify an operator for operation/assignment. The setting is ignored in the case of direct or
indirect assignment. The following types of operators are provided.

Operator name Operator symbol Type of opsegzgi(?ir;;hat can be

Addition + Binary operation

Subtraction - Binary operation, unary operation
Multiplication * Binary operation
Division / Binary operation
Remainder at division % Binary operation
Bit AND & Binary operation
Bit EXOR n Binary operation
Bit OR | Binary operation
Bit NOT ~ Unary operation

List of Operators that can be Specified
@ Specify registration

Select [Do not regist] if the #parameter whose value should be changed is a normal #parameter
stored in RAM. Select [Regist] if it is a #parameter to be registered in the EEPROM. (Select [Do
not regist] if the parameter is used temporarily, for instance if it is used as a counter.)

A\
Af CAUTION

When #parameters are registered, their values are written in the EEPROM. There is a limit on
the allowable number of times the EEPROM can be written to (approximately 1 million times).
If this limit is exceeded, the EEPROM may be damaged and the drive may not start up.

If you select "specify registration” for #parameters in the "#parameter change function" during
table operation, this limit may be exceeded depending on the pattern used.
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(3) Explanation of Each Operation Type

With the parameter change function, it is possible not only to change the values of the specified
#parameters to simple values, but also to results of calculation operations.

H Direct Assignment

The value (signed 32-bit value) specified by operation data 1 is assigned directly to the
specified target #parameter. At this point, the setting of operator code is ignored.

Examples:  #100 = 123

#100 = -123
##100 = 123

M Indirect Assignment

The value of the #parameter/#monitor number specified by table data 1 is assigned to the
specified target #parameter. The specified #parameter number is a #parameter in RAM. At this
point, the setting of operator code is ignored.

Example: #100 = #101
B Unary Operation Assignment 1

The value (signed 32-bit value) specified by table data 1 is assigned directly to the specified
target #parameter after carrying out an operation. Only "subtraction (-)" and "bit NOT (~)" can
be specified as the operator. If an operator that cannot be used is specified, the specification is
rejected and a "50.5 not executable error" is generated.

Example: #100 = ~123
B Unary Operation Assignment 2

The value of the #parameter/#monitor number specified by table data 1 is assigned to the
specified target #parameter after carrying out an operation. Only "subtraction (-)" and "bit NOT
(~)" can be specified as the operator. If an operator that cannot be used is specified, the
specification is rejected and a "50.5 not executable error" is generated.

Example: #100 = ~#101
B Binary Operation Assignment 1

The result of an operation between the direct value (signed 24-bit value) and the value of the
#parameter/#monitor number specified by table data 1 is assigned to the specified target
#parameter. If an operator that cannot be used is specified, the specification is rejected and a
"50.5 not executable error" is generated.

Example: #100 = 123 + #101
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B Binary Operation Assignment 2

The result of an operation between the value of the #parameter/#monitor number and the direct
value (signed 24-bit value) specified by table data 1 is assigned to the specified target
#parameter. If an operator that cannot be used is specified, the specification is rejected and a
"50.5 not executable error" is generated.

Example: #100 = #101 + 123
M Binary operation substitution 3

The result of an operation between the values of the two #parameter/#monitor numbers
specified by table data 1 is assigned to the specified target #parameter. If an operator that
cannot be used is specified, the specification is rejected and a "50.5 not executable error" is
generated.

Example: #100 = #101 + #102
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6.4.10 Conditional Branch

The conditional branch function is used to change the flow of operation according to a given
condition. The conditional branch function is thus not an actual function by itself.

It supports only indirect comparison between #parameter/#monitor values. If it is desired to
compare a #parameter/monitor value with a fixed value, it is necessary to set the value in

guestion in a variable #parameter.

See the sample table default setting for specific ways to use this function (see Appendix

"Details of #parameters").

(1) How to Set Conditional Branch

This function is set using the utility software. Select [Conditional branch] in [Code] in the Table

setup window and specify necessary items.

Select [Conditional branch].

Table setup

The table number to which the
operation jumps in case the
branch condition does not hold

_\

Mo 10 Tancel
T able register e
Code Y ¥
M-function |Irwalid - M-func.parallel |Invalid Cain waiting | Invalid -
Continue |alid = Mest table |Mo.11 ABS positioning j AB1E
Table datal
v - P ocaa
Table Mo when satisfying conditions |ND.‘I 2ABS positioning j
Comparizon operator |> ﬂ

The table number to which the operation
jumps in case the branch condition holds.
This is always executed when the condition
holds.

Table datal

00006564

Compared Type |ﬂF‘arameter

Compared #Parameter Ma. |tﬂ 00 Yariable O

Base Type | H#Parameter

LdLefle]le]

Base #Parameter Mo, |#1 M Yariable 1

Note: If settings are made as shown in the example above, the operation sequence can be

represented using the flowchart below.

Condition does not hold
#100 > #101

Condition hold Executed by the continue after execution function.

No. 12 Absolute
positioning

No. 11 Absolute
positioning
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(2) Comparison Operator Codes

The table below lists comparison operators that can be specified.

Operator symbol | Name

> Greater than

< Smaller than

> Greater than or equal to
< Smaller than or equal to
= Equal

# Not equal

&& Logical multiplication

Il Logical addition

& Bit AND

" Bit EXOR

| Bit OR

List of Comparison Operators
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6.4.11 Command

By using the command function, it is possible to execute some of the @commands that can be
issued from the serial interface (see Section 8.4.2, for the explanation about the @commands).

(1) How to Set Command

This function is set using the utility software. Select the command in [Code] in the Table setup
window and specify necessary items.

Table setup
Mo, 10

T able register

Code [ERS]

Table datal

-function | lrevalid =
Continue |alid =

Select the command.

Cancel
Fieqist
M-func.parallel |Invalid - Cain waiting | Invalid -
Mest table |NU.11 ABS pozitioning j AB1F
Command code |H0m|ng offset setup ~ j 0000
Setup method |D \ j
Select a command code.
00000000

—

Nothing is displayed for a command that has no
argument specified in operation data 1.
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(2) Details of Commands
Bl Home Offset Position Setting

The home offset position setup command is used to automatically calculate the value of
parameter #56 [homing, amount of home offset movement] in such a way that the current motor
position is set as the position after the completion of subsequent homing operations. Specify
how to determine parameter #56 with the argument. Note that the calculation method differs
depending on whether the coordinate system selected at execution is the linear coordinate
system or the rotation coordinate system.

This command has the same function as the @10 command of the serial interface.

@® When the Rotation Coordinate System is Used

When the rotation coordinate system is used, the home offset position is calculated as A =
current command unit current value + #56.

The calculation method varies depending on the setting method specified by the argument.
If the setting method is O (offset to the closer position):
0 <A< (#112 [scaling command unit coordinate system] /2 #56 =A
Other than above #56 = A - #112
If the setting method is 1 (offset in the + direction):
#56 = A
If the setting method is 2 (offset in the - direction):
#56 = A-#112

@® When the Linear Coordinate System is Used

When the linear coordinate system is used, the argument is ignored and the home offset
position is always set as follow.
#56 = current command unit current value + value set in #56

JAN
AN
CA VTN

Use this command after a homing operation is completed with parameter #57 [command unit
command value after homing completion] set to 0. If the command is issued when the
parameter is other than 0, the setting will not be made correctly.

Make sure to execute this command after performing a homing operation.
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H Coordinate System Setting

The coordinate system setup command is used to set the current command unit command
value to the value specified by the argument. The value can either be specified by direct value
specification or indirect value specification (to the current command unit command value is set
to the value of another #parameter). If it is attempted to set a negative value when the rotation
coordinate system is used, a "17.2 coordinate system abnormal B error" occurs.

This command has the same function as the @13 command of the serial interface.

M Integral Limiter Self-adjustment

The integral limiter self-adjustment command is used to recalculate and set the values of the
velocity integral limiter and position integral limiter set on the side selected by the controller
interface (1 or 2).

The following #parameters are re-set according to the logic I/O input status.
IN_VELFREQ_SEL OFF: #6 [velocity integral limiter value 1]
ON: #7 [velocity integral limiter value 2]
IN_POSFREQ_SEL OFF: #12 [position integral limiter value 1]
ON: #13 [position integral limiter value 2]

#parameters to be re-set must be #parameters in RAM. Save the values of the registered
parameters in the EEPROM as necessary.
This command has the same function as the @14 command of the serial interface.
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6.4.12 Startup Operation

Startup operation is a function that allows executing table data automatically immediately after
turning the power ON. It is necessary to enable the startup operation in the parameter settings

in order to use this operation.

(1) How to Set Startup Operation

STEP 1 Select [Parameter] in the utility software.
STEP 2 Select [System setup register 2].
STEP 3 Select [Startup Operation] to [Enable].
STEP 4 Click the [Regist] button.
STEP 5 Create startup table in table data No. 59.

@ Sequence of Startup Operation
Use the following timing diagram as a reference for the sequence when the power is turned

ON.

Contrdf power supply input

Main power supply input

Main power supply status

Regeneration error output (TB4)

Main power supply on switch (external circuit)

IN_***
(CN4 1/O input)

IN_SERVO
(CN4 1/O input)

OUT_SRDY
(CN4 servo ready)

OUT_DRDY*1
(CPU) ready)

OUT_MODE_EXE
(CN4 1/O output)

External
\ circuit delay
\

e

¢ 1sec or less

A__Rush interval

\
}K Constant supply status

~

i
* 4sec or less : K

N \I‘_

~150msec
or more

|
! 1.2s

le

I/O operation start
[

1€

-¢—1/O input signals are ignored during this period.————p»!

>
»
Normal operation starting point
of CN4 I/O inputs/outputs
(IN_SERVO should be turned
ON before this timing.)

\\ Soft delay 500ms
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6.5 Control Using the PLC
6.5.1 Position Control Mode
In this mode, the position of the motor is controlled using pulse train command signals.

(1) Example of Wiring

CN4
_—— 01 | COMP1
e=
02 | COMN1
20 | IN_SERVO
¢« |03 | OUT_DRDY
« |04 | OUT_SRDY
& 08 | OUT_COIN
%i 15 | PUA_IN+
Pulse trains are entered from the host controller - 16 | PUA_IN-
to perform positioning movement. + 17 | SDB_IN+
E 18 | SDB_IN-
= 9 UA_OUT+
@ 10 | UA_OUT-
Encoder pulses (feedback pulses) are output. 4 1 DB_OUT+
@ 12 | DB_OUT-
A Z-pulse output used when performing + 13 | Z_ouT+
a homing operation from the host controller. @ YRR

*1 The DrvGlIlI employs two types of position command pulse inputs: the differential input
specification and the open collector input specification. Check which type your controller
uses by checking the product model and suffix code.
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)

#parameter Setting

It is necessary to set #parameters for this mode. In this case, set the #parameters for the I-PD
control mode (position control: integral-proportional, velocity control: proportional), which is
suited for the DYNASERV.

STEP 1
STEP 2
STEP 3
STEP 4
STEP 5
STEP 6

command direction setup].
The settings and the rotation directions have the following relationship.

Coordinate Command Direction Setups and Rotation Directions of the Motor

Motor pulse command

+ direction - direction
Status of F_orW'c_lrd Rotatt_as in the Rotates_ in the
; direction | CW direction CCW direction
coordinate
command . .
direction setup | Reverse | Rotates in the Rotates in the
direction | CCW direction CW direction

Parameter setting

" Emar zetup register 1

#030:AAAMBAZL

" Emor getup register 2

L]

L]

5 |#110:F2000DA3
" Spstem setup register 2
#092: 00020002

™ Spztemn setup register 3

#099: 002000F7

4ssmEEEEEEEEEEER?

Register parameter ] Function parameter] Servo tuning] Signal monitor]

Select the Register parameter tab from [#parameter] in the utility software.
Select [System setup register 1].
Select [Position control mode] for [Select basic control mode].

Select [Proportional control] for [Velocity control mode].

Select [Integral-proportional control] for [Position control mode].

Check the rotation direction relative to the pulse command signal in [Coordinate

CW direction

CCW direction

Exit

Beqist | Upload |

Syztem setup register 1

H#tParameter lizt

Setup of AC power maonitoring cycle |1?Umsec

Serial I/F zelect for jog operation |Valid

Htonitar list

:-ligh speed processing select for start signal |Invalid
L

'y Pulse scale select for coin window |C0mmand urit

Command unit value held in servo-on |Invalid

Brake during servo-off |Valid

Z-pulze hysteresis on non-accurate edge |\-"a|id

Select straight line coordinate |F|0tati0n coordinate

sEsssEEEsEEEEEEEEEEESE :
Coodinate commandead direction setup-| Pagz. Dir. = 0w

Cormmand pulze type | FLS-51GH

Monitar pulze type |.-’3«-B

Esternal analog input range |+a’- B

Select position contral mode ||-F' contral

Select velocity control mode | Froportional control

Select basic contral mode

. Proportional control mode
AN EEEEEEEEEEEEEEEEEEER

didididididididididid i

MY

Enable ext. Analog sub input [ASUB_IM] | Dizable

Select ext. Analog sub input for

FF
torque/force Feedforward |

Lefls
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PLS-SIGN Command Type

STEP 7 Select [Command pulse type].
There are three types of command pulses (PLS-SIGN input, UP-DOWN input and
A-B input). See the table below for the specification of each command pulse type.

i Motor rotation direction
Signal Definition Wiring —— —— Precaution
hame + direction | - direction
PLS
PUA_IN+ CN4-15 Minimum High level time: 150 ns min
Position command |l
pulse 1 B The signals are active High (current is
PUA_IN- CN4-16 conducted to the drive photo-coupler).
le le sigN | PLS should be set to Low when the
SDB_IN+ " CN4-17 3usmn |3 usmin motor is stopped.
Position command - u
pulse 2 B There are two types of pulse commands:
SDB_IN- CN4-18 the differential input specification and the
open collector input specification.
Maximum | Differential input specification 2MPPS
command ;
Open collector input
frequency | gpecification 200kPPS
UP-DOWN Command Type
i Motor rotation direction
Signal Definition Wiring ! rect Precaution
name + direction | - direction
upP .
PUA_IN+ CN4-15 | Minimum High 150ns min
Position command level time: | |~ _ o _
pulse 1 B The signals are active High (current is
PUA_IN- CN4-16 conducted to the drive photo-coupler).
DOWN B Both UP and DOWN should be set to
SDB_IN+ CN4-17 L hen th i .
_| Position command —>|/ |<— ow when the motor is stopped
pulse 2 61 smin
SDB IN CN4-18 B There are two types of pulse commands:
- . the differential input specification and the
Maximum | Differential input specification 2MPPS open collector input specification.
command [ ;
pen collector input
frequency | gpecification 200kPPS
A-B Command Type
i _—_ - A B .
Signal Definition Wiring ( ) Precaution
hame + direction | - direction
A
PUA_IN+ N CN4-15
Position command
pulse 1
PUA_IN- CN4-16 ) . ) .
B The signals are active High (current is
B conducted to the drive photo-coupler).
SDB_IN+ o CN4-17 *‘ = .
Position command 300ns min B There are two types of pulse commands:
pulse 2 the differential input specification and the
SDB_IN- CN4-18 open collector input specification.
Maximum | Differential input specification 500 kPPS
command [ ;
pen collector input
frequency | gpecification 200 kPPS

/\

Model: OOO0OG3-0000-000-0O0M0O

L———Types of interfaces
S: Differential input/without velocity, torque and thrust inputs
T: Differential input/with velocity, torque and thrust inputs
U: 5V open collector/input limiting frequency 200 KHz
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STEP 8 Select a current position pulse output.

Set this output when you want to output encoder signals to the PLC.
Select [Monitor pulse type].
There are two types of monitor pulses (UP-DOWN input, A-B input).
See the table below for the specification of each monitor pulse type.

The encoder home signal is independent of these settings.

Actual position pulse output type (UP, DOWN) | (A, B)
i — - Motor rotation direction
Signal Definition Wiring
name + direction | - direction + direction | - direction
upP 3MHzmax A
UA_OUT+ CN4-9
Actual position
pulse 1
UA_OUT- CN4-10
I |
DB_OUT+ CN4-11 DOWN B —» 750kHzmax*
Actual position
pulse 2
DB_OUT- CN4-12

Maximum output frequency

3 Mpps

750 kpps
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(3) Servo Tuning

Perform auto-tuning (see Section 6.4.3).
Note: If you cannot adjust the servo properly with auto-tuning, see Chapter 7, "Adjustment."”

(4) Operation

To operate the motor using pulse train commands, the following conditions must be satisfied.
OUT_BUSY: OFF

OUT_DRDY: ON

OUT_SRDY: ON
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(5) Pulse Scaling Priority

If IN_PLS DIRECT is turned ON, the amount of motor movement relative to one command
pulse from the PLC connected to the controller interface becomes 1 / (motor resolution)
regardless of the scale setting.

It is possible to make the amount of motor movement larger even at a low pulse rate using the
scale setting. This, however, will make the amount of movement in response to one pulse
command from the PLC larger and the motor may not be able to be moved to the desired
position. In this case, it is possible to switch to perform positioning with the maximum resolution
using the position command weighting function.

Do not change the status of PLS-SIGN, UP-DOWN and A-B for 2msec before and after
switching "PLS_DIRECT" (OFF to ON, or ON to OFF).

PLS_DIRECT OFF ON % ON ‘ OFF

PUA_IN=+ Constant % Constant
DB_INE Constant % Constant
2 MSec or morg msec or more 2 msec or m@ensec or more

<Example using pulse scaling priority>

#parameter setting
#112 [scaling data (command unit coordinate sy stem)] = 1024000
#113 [scaling data (pulse unit coordinate sy stem)] = 4096000
#sy stem setup register1, commandpulsety pe =PLS-SIGN

The motor moves 1 pulse of the
encoder resolution per command
unit pulse, regardless of the
scaling data setting.

2 msec or %? 2 @F or more

|
|
|
Position waveform |
|
|

|
I
|
|
|
|
|
|
|
|
|

PLS_DIRECT
|

| |
I Ly
PUA_IN=+ | ! ﬂﬂ L
I Lo
SDB_IN= b L
Pkl b

The motor moves for the amount of 4 2 msec or more 2 msec or more

pulses (in the pulse unit coordinate
system) per pulse (in the command
unit coordinate system).
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6.5.2 Velocity Control Mode

In this mode, the velocity of the motor is controlled using analog voltage command signals.
Either +10V or +6V can be selected for the command voltage by setting #parameters.

(1) Example of Wiring

Encoder pulses (feedback pulses) are output.

Velocity command
(analog voltage input)

CN4
= 01 | COMP1
ju 02 | COMN1
s o— 20 | IN_SERVO
«——— [ 03| OUT_DRDY
¢—— | 04 | OUT_SRDY
+ 9 | uA_ouT+
—E 10 | UA_OUT-
+ 11 | DB_OUT+
_@ 12 | DB_OUT-
35 | ACMD
[
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)

#parameter Setting

STEP 1 Select [#parameter] from [Data Management] in the utility software.

STEP 2 Select [System setup register 1].

STEP 3 Select [Velocity control mode] for [Select basic control mode].

STEP 4 Select a command voltage range in [External analog input range] (select either 10V
or £6V).

STEP 5 Specify the velocity relative to the command voltage range (6V or 10V) specified in
[External command input range] with #121 [external velocity input sensitivity]. (The
unit of #121 is set to 1/100% of the rated velocity.)

STEP 6 Select [Proportional-integral control] or [Proportional control] for [Velocity control
mode].

STEP 7 Check the rotation direction relative to the input voltage in [Coordinate commanded
direction setup].

STEP 8 The settings and rotation directions have the following relationship.

Coordinate Command Direction Setups and Rotation Directions of the Motor

Command voltage CW direction
+ direction - direction g
Forward | Rotates in the Rotates in the

Statu§ of direction | CW direction CCW direction

coordinate CCW directi

command ) ) irection

direction setup R’_ever_se Rotatesf in the Rotatgs in the
direction | CCW direction CW direction
Parameter setting @
Register parameter l Function parameter] Servo tuning] Signal monitor] Exit
" Ermrar setup register 1 BReqgist | Upload |
’m System setup register 1 #Parameter list
" Error zetup register 2 Setup of AC power monitoring cycle |1?Dmsec ﬂ —
,7 Hionitar list
-nn ﬁDES. .Z.Z.ZED.AP?. ~ Serial I/F zelect for jog operation |\-"a|id ﬂ

. s

m v = : : 3

5 a | High speed processing select for start zignal ||nva||d ﬂ

= |§110:F2000DAE & n e -

CennnmmmmmmmmmEn® Pulse stale select for coin window |C0mmand uirit ﬂ

fjSysiemaeteigl et 2 Command urit value held in servo-on |Invalid ﬂ
[#092: 00020002
. Brake during servo-off |\-"a|id ﬂ
™ System setup register 3
,m Z-pulze hysteresiz on non-accurate edge |Valid ﬂ
Select straight line coordinate |F|otation coordinate j

YEEEEEEEEEEEEEEEEEEEEESR
Coodinate commanded direction setup | Poz. Dir. = Cw

Command pulze type | PLS-SIGH

|

amEnmnm

Monitor pulze type |A-B

Extermal analog input range | +- B

Select pozition control mode ||-F' control

Select velocity contral mode | Proportional control

Select basic control mode | Proportional control mode
4EEEEEEEEEEEEEEEEEEEEENSENENENENENNENENNENENNENNEENEEEN

Enable ext. Analog sub input [ASUB_IM] | Dizable

Select ext. Analog sub input for |FF
torque/force feedforward

L] L

* The settings in system setup register 1 are set/registered in #110.
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B Command Voltages and Velocities

Signal Signal name | Wiring
Velocit A
Analog Y :
Reference velodity *

command

ACMD_IN+ |input + CN4-35 >
(VeIOCIty Reference voltage *1
command) Command voltage [V]
Analog
command The reference velocity and voltage are obtained by the following

ACMD_IN- |input - CN4-36 | formulas. _ . .

- P | Reference velocity = Rated velocity x #121 [external velocity

(ana 0g input sensitivity] x 0.0001
ground) Reference voltage = Select either+6V or+10V according to the

external command input range of system setup register 1

B Adjusting External Analog Command Offset

The motor may rotate slowly even if the analog command voltage is set to OV. This occurs if
there is a voltage offset in the analog command voltage.
Adjust parameter #81 [external analog command offset] so that the offset is removed. This

value is added to the value obtained by A/D conversion of the external analog command, and
then processed as the velocity command signal sent to the motor.

(3) Servo Tuning

(4) Operation

Perform auto-tuning.
Note: If the servo cannot be adjusted properly with auto-tuning, see Chapter 7, "Adjustment.”

To operate the motor in the velocity control mode, the following conditions must be satisfied.
OUT_BUSY: OFF
OUT_DRDY: ON
OUT_SRDY: ON
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6.5.3 Torque/thrust Control Mode

In this mode, the torque or thrust of the motor is controlled by analog voltage command signals
from an external controller. Either £10V or 6V can be selected for the command voltage.

(1) Example of Wiring

Encoder pulses (feedback pulses) are output.

Torque command (analog voltage input)

AWA RNING

CN4
[—— 01 | ComP1
02 | coMN1
o o 20 | IN_SERVO
«——— 103 | OUT_DRDY
&—— 04 | OUT_SRDY
+ 9 [ ua_out+
_@ 10 | UA_OUT-
_<E:z 11 | DB_OUT+
12 | DB_OUT-
35 | ACMD
[

In the torque/thrust control mode, the motor must be properly controlled by the PLC. If it is not
controlled, the motor may easily become unstable. Make sure to check its safety when you

operate the motor.
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)

#parameter Setting

STEP 1
STEP 2
STEP 3
STEP 4

STEP 5

Select the [#parameter] from [Data Management] in the utility software.

Select [System setup register 1].

Select [Torque/thrust control mode] in [Select basic control mode].

Select a command voltage range in [External command input range] (select
eitherz10V or+6V).

Specify the torque relative to the command voltage range (6V or 10V) specified in
[External command input range] with #122 [External torque/force input sensitivity].
(The unit of #122 is set to 1/100% of the rated torque.)

STEP 6 Check the torque output direction relative to the input voltage in [Coordinate

command direction setup].

STEP 7 The settings and torque output directions have the following relationship.

Coordinate Command Direction Setups and Torque Output Directions of the Motor

Command voltage
+ direction - direction
Generate torque | Generate torque
Status of g_o rwe_lrd in the CW in the CCW
> irection " L
coordinate direction direction
command Generate torque | Generate torque
direction setup R’_ever_se in the CCW in the CW
direction N L
direction direction

Parameter setting
Register parameter l Function parameter] Servo tuning] Signal monitor]

" Emar setup register 1

At A Syztem setup register 1

CW direction

=
“»

— ﬂf;;}
-l?b:f;:a//

ﬁﬁ

CCW direction

Exit

Beqgist | Upload |

" Ermor zetup register 2 Setup of AC power monitoring cycle |‘I?Dmsec

HParameter list

#039:Z2270AEB

i it N Serial I/F zelect for jog operation |\J'alid

Hionitar list

High speed processing select for start signal |In\ralid

#110:F2000DAS 1§

Pulse scale select for coin window |E0mmand unit

qEEEEEEEEEEEEER®

" Spztern setup register 2

Command unit value held in servo-on |Inva|id

#092: 00020002

) Brake during servo-off |\-"a|id
™ Spstern setup register 3

Z-pulse hysteresis on non-accurate edge |Valid

#0939 008000F7

Select straight line coordinate |H0tati0n coordinate

* Coodinate commanded direction setup I-F'os. Diir. = O

»
L2

Command pulse type |PLS-SIGN

Monitor pulse type |A-B

Extemal analog input range |+x’- B

Select pozition control mode |I-F' control

Select velocity control mode | Propartional control

Enable ext. Analog sub input [ASUB_IM] | Disable

Select basic contral mode |Prop0rtional contral mode

LedlelLefleflofleflegleflelle]Ledle L] Lefle]

Select ext. Analog sub input for |FF
torque/force feedfonaard

[« ]«
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B Command Voltages and Output Torques

Signal Signal name | Wiring
Velocity

Analog Reference torque/thrigst *1
command

ACMD_IN+ |input + CN4-35
(torque/thrust -
command) Reference voltage *1

Command voltage [V]

Analog
command The reference torque/thrust and voltage are obtained in the

ACMD IN- in _ CN4-36 following formulas.

- pUtI Reference torque/thrust = maximum torque x #122 [External

(ana 0g torque/force input sensitivity] x 0.0001
ground) Reference voltage = Select+6V or+10V by the external

command input range of system setup register 1

B Adjusting External Analog Command Offset

The motor may rotate slowly even if the analog command voltage is set to OV. This occurs if
there is a voltage offset in the analog command voltage.

Adjust parameter #81 [External analog command offset] so that the offset is eliminated. This
value is added to the value obtained via A/D conversion of the external analog command, and
then processed as the torque/thrust command signal sent to the motor.

(3) Servo Tuning

(4) Operation

Adjust the mechanical resonance filter as necessary.

To operate the motor in the torque/thrust control mode, the following conditions must be

satisfied.

OUT_BUSY: OFF
OUT_DRDY: ON
OUT_SRDY: ON
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6.6 Position Settling Signal

H Position Settling Signal (OUT_COIN)

Motor
Coordinate
axis

/\

/\

The position settling signal is used for notifying the PLC whether or not the motor is in the
proximity of the command position.

This signal is turned ON when (position command value - current position value) is within the
settling width set by the parameter (see the figure below). The settling width should be set
according to the required accuracy of the device. If the position deviation is small or the settling
width is set large, this signal may be turned ON even while the motor is operating. Moreover,
chattering may occur when the motor is close to stopping. If chattering occurs, it is possible to
set #29 [Cycle count for coin signal activation] so that the settling signal is not turned ON until
after the motor position settles.

Position Actual

) ) i Settling width
- (Settling width setup value) command value position value setup value

~ - direction | | + direction _,

Position deviation

Area where OUT_COIN is turned ON

When the motor is controlled in the position control mode, the position settling width parameter
to be applied varies depending on the status setting of the 1/O inputs IN_POSW.0 to
IN_POSW.2.

In table data operation, it is possible to select which position settling width parameter to apply
for each table data.

Even when the motor is controlled by a table data operation, the position settling width set for
the position control mode becomes valid as soon as the motor is not performing table data
operation.

1/0 Input States and Selected Coin width Parameters in the Position Control Mode

Parameter Selection of I/0O input coin width
No. Name IN_POSW.2 IN_POSW.1 IN_POSW.0
#90 Coin width #0 OFF OFF OFF
#91 Coin width #1 OFF OFF ON
#92 Coin width #2 OFF ON OFF
#93 Coin width #3 OFF ON ON
#94 Coin width #4 ON OFF OFF
#95 Coin width #5 ON OFF ON
#96 Coin width #6 ON ON OFF
#97 Coin width #7 ON ON ON

Selection of unit setting
Select whether the unit of the coin width parameters (#90 to #97) is set to pulse unit or
command unit in system setup register 1.
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H Cycle Count for Coin Signal Activation

The position settling status signal is turned ON if the condition where the absolute value of the
position deviation is equal to the coin width or less continues for the duration specified by the
setup value of parameter #29 [Cycle count for coin signal activation](counted at 1ms cycle).
Set the number of chattering processing times large if chattering occurs in the position settling
signal (OUT_COIN) due to overshoot at position settling caused by the conditions of servo
tuning, etc. This way, an absolute position settling indication can be obtained. The position
settling signal is immediately turned OFF if the absolute value of the position deviation exceeds
the coin width.

#330 [Command torque/force vaLue' __________________________

#342 [Actual velocity value]

#372 [Position error (pulse)]

Position settling signal

[Frr Chattering of the coin width signal can

- , : : : be suppressed by setting the number of

T i C...t....t.. .. .. . . |chattering processing times parameter
|

appropriately.

#342 [Actual velocity value]

#372 [Position error (pulse)]

Position settling signal
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Parameters Related to the Position Settling Signal

Parameter number

Parameter name

Description

The OUT_COIN signal is turned ON when the position deviation is within the
setup value range of this parameter. Set this parameter according to the required
accuracy of the device.

While performing table data operation, the coin width set by the parameter

#90 ~#97 Coin width selected at creating table data becomes valid.
Under other conditions, the coin width is set by entering a coin width number in
IN_POSW.0 to IN_POSW.2 as a binary value. This means that if IN_POSW.0 to
IN_POSW.2 are all turned OFF, the setup value of #90 is selected.
This parameter is valid only when the current position value filter is set to valid in
Actual position value filter system setup register 2. The current position value is filtered by a linear low-pass
#28 fre filter. This parameter is used for the purpose of preventing chattering of the COIN
quency ) . h .
signal. Using the filter does not cause any changes to the motor operation, but
may cause the output of the OUT_COIN signal to be delayed.
Cycle count for coin signal This parameter is used to prevent chattering of the OUT_COIN signal.
#29 activation The position settling status signal is turned ON if the position deviation is in the
range set by the coin width for duration of (setup value of #29) x 1 [msec].
#110 bitl7 System setup register 1, settling | This parameter selects the unit of the settling width set by the parameter.

width unit pulse selection

0: Command unit, 1: Pulse unit

Monitors Related to the Position Settling Signal

Parameter number

Parameter name

Description

#372

Position error (pulse)

This monitor monitors the amount of position deviation. The pulse position
deviation is the value obtained by subtracting the current pulse position value
from the pulse position command value.

Inputs/Outputs Related to the Position Settling Signal

Name Logic I/0 | Hard I/O Monitor (*2) Description
Position settling . This output is turned ON when the position deviation is within the
status output Bg)i(t:‘l:z CN4-8 ?358 igatus register setup range. Itis turned ON as far as the position deviation is in the
(OUT_COIN) ' setup range, even if the motor is still operating.
Positioning status Block2 X #320 status register Thls_, _output can only be usg_(i when the control mode is set to the
output Bit5 (*1) 1 bit17 position control mode. Positioning control refers to a status where no
(OUT_POS) ' acceleration/deceleration command is issued to move the motor.
Busy signal Blocko This signal turns ON during table data operation and jog movement.
(OUYI' E?USY) Bit6 CN4-5 |--- If the position coin waiting function is set to "enable" in table data, the
- OUT_BUSY signal turns OFF after the position of the motor settles.
This signal turns ON during table data operation (when an operation
Operating Block2 (*1) #320 status register | started with IN_START is being executed). If the position coin
(OUT_MODE_EXE) Bit0 1, bit 12 waiting function is set to "valid" in table data, the OUT_MODE_EXE
signal turns OFF after the position of the motor settles.
This signal turns ON while the motor is operating. Note that it does
Axis operating BlockO (*1) #320 status register | not function in the velocity control mode and the torque/thrust control
OUT_AXIS_EXE Bit3 1, bit 10 mode. If the position coin waiting function is set to "valid" in table
data, the OUT_AXIS_EXE signal turns OFF after the position settles.

*1: These signals are not assigned to hard 1/0O at shipment from the factory.
*2: The status can also be checked with the Axis Signal Monitor, Parameter Monitor and Oscilloscope
functions of the utility software.
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6.7 Signal Monitor Function

* The R7041WC analog monitor card (optional) is required to use the signal monitor
function.

By using the analog monitor card, it is possible to observe velocity and monitor waveforms
generated inside the drive using an oscilloscope.

P
b e Sl

lonoos

Fesone
eee

"l AL

. : ; Analog monitor card
=N (optional) R7041WC

-~

. Motor
Oscilloscope DrvGilll
Signal Signal name Wiring Output signal level Remarks
CN3-1 Output voltage [V] B This signal outputs the velocity
waveform as an analog voltage
+#.8V | ———, signal. It is also possible to output
+3.0V F- #parameter/#monitor value--coupled Waveform. The
: | output range can be adjusted
VEL | Velocity monitor -2" : | > using the utility software.
LI n
: { Gain setup range
| - +3.07V VS £2 raised to the nth power
———-4.8V (8<n<24)
Maximum output: 4.8V
Output voltage [V] B These signals output selected
. #parameter/#monitor values (#0 to
AM1 i\nalog monitor | ~\3.5 +# 8V - ——— #427) as analog voltage signals.
+3. 0V~ #i)arameter/#m0nito?—\;}:ﬁu’e\zl‘mut range can be adjusted
I using the utility software.
-2n ) >
: : 2" Gain setup range
i | +3.07V VS £2 raised to the nth
AM2 gnalog monitor CN3-3 | — power
4.8V (8 <n <24)
Maximum output: 4.8V
DM1 | Digital monitor 1 | CN3-4 B These signals select
Output voltage ;
2 #parameter/#monitor values (#0 to
If the value is 1: Approx. 5V .
o #427) and bit numbers, and output
If the value is 0: Approx. OV 2 -
DM2 | Digital monitor 2 | CN3-5 as digital voltage signals.
Commanded .
- - +
T-R current value CN3-6 Maximum current +=4.3V
GND | Ground CN3-10 . | T_hls is a common ground pin for
signal monitoring.
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(1) Parameter Setting

STEP 1 Select the [#parameter] from [Data Management] in the utility software.

STEP 2 Select the Signal Monitor Terminal tab and select a terminal whose setting you want
to change.

STEP 3 Select a monitor signal.

STEP 4 Adjust the monitor gain (except for digital monitor signals).
* At this point, the output range relative to the gain setting is displayed.

STEP 5 Click the [Regist] button.

E Parameter setting @
Reqister parameter | Function parameter ] Servo buning  Signal monitor | Exit
i it < Beaist | Upload |
i p . " . -
Selected menitor [yelociy monitor R L e S T TN AT T TN AT TR NN AL T HParameter list
Gain 3: : Select monitor |Ve|ocity manitar j : —
n . . Hbdanitar izt
" dnalog monitor 1 . . Gain | 8 =
7 Y = - []
#hdonitar No. |H372 Position eror = T m ) m ¥
Gan [ BEMmtteessssassssssssssssssssasssaan
::(*J Velocity
™ #nalog monitor 2 % +/-  D0.020 rps,mps : +/-4.80V

o 5 2 Set the monitor signal
HMaritar No. [H378 Commanded d we + 0.00& rps,mps  4/-1.00V g

and monitor gain.
Gain i
" Digital manitar 1 |

#036:00014010 The input range is displayed.

" Digital maonitar 2

[#027: 00014004
e Select the monitor signal
you want to monitor.

N EEENEEEEENEENENENENNNENNNENNEEENEEEEEN,

<Example of output waveform>

Output waveform at positioning operation

W aiting for trigger { 2003/06/23 15:38:24
CH1=5Y : CHZF2¥ : CH3=5Y : CH451V  ©  50ms/div

DC: 10:1 DC 101

: : : : :NORM:20KS /s
VEL speed waveform ic R : e R - : : e s

AM1 #372 [Position error (pulse)] waveform

2L
DT
AM2 #325 [Command current value] waveform A i
Th
DM1 #320 [Status register #3, bit 12 || ..

operation being executed] waveform =
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#parameters Related to the Signal Monitor Function

Parameter number

Parameter name

Description

This parameter switches between different types of velocity monitor output.
0: Velocity monitor

#30 Velocity monitor select 1: Velocity monitor AC (waveform from which frequency components of 1Hz or
less are eliminated)
This parameter sets the monitor gain in the velocity monitor. If the setup value is
#31 Velocity monitor gain n, the gain is +3.07V VS 2 raised to the nth power.
The maximum output voltage is +4.8V.
#32 Analog monitor select #1 This monitor selec_ts what should be output to analog monitor 1. Set the
#parameter/#monitor number you want to observe.
This parameter sets the monitor gain in analog monitor 1. If the setup value is n,
#33 Analog monitor gain #1 the gain is £3.07V VS 2 raised to the nth power.
The maximum output voltage is +4.8V.
#34 Analog monitor select #2 This monitor selec_ts what should be output to analog monitor 2. Set the
#parameter/#monitor number you want to observe.
This parameter sets the monitor gain in analog monitor 2. If the setup value is n,
#35 Analog monitor gain #2 the gain is £3.07V VS 2 raised to the nth power.
The maximum output voltage is £4.8V.
. . This monitor selects what should be output to digital monitor 1. Set the
#36 Digital monitor 1select #1 #parameter/#monitor number and bit number you want to observe.
#37 Digital monitor select #2 This monitor selects what should be output to digital monitor 2. Set the

#parameter/#monitor number and bit number you want to observe.

Tl 71IM01D03-01E 5th Edition: 2004.12.03-00



6-121

6.8 Area Signal

Two area signal channels are provided. When a position range is specified by certain
parameter values in advance, these signals indicate whether or not the motor position is within
the indicated range. The status is output to the OUT_AREA 0 and OUT_AREA _1 signals of
the controller interface and parameter #321 [Status register 2 (bits 26 and 27)] of the utility

software.

The area signal range is set by specifying the coordinate value at which the signal is turned ON
in parameters #46 [Area signal 0 ON] and #48 [Area signal 1 ON] in command units, and
specifying the coordinate value at which the signal is turned OFF in parameters #47 [Area
signal 0 OFF] and #49 [Area signal 1 OFF] in command units. The signal output as a function of
the motor position, #376 [Actual position value in command units], varies with the greater of the
coordinate values whereby the signal is turned ON or OFF. The figures below show how the
signal is output in case the linear coordinate system or the rotation coordinate system is

selected, respectively.

The area signal is ON.

ON 0 OFF
\ | |

\ \ |
#46 (#48) setup value
ON position < OFF position
The area signal is ON.

OFF 0 ON
- | | \

#47 (#49) setup value

The area signal is ON.
+

\ | \
#47 (#49) setup value
OFF position < ON position

#46 (#48) setup value

[Linear coordinate system]

ON position < OFF position

- + - +
L L
0 The area signal is ON. 0
ON OFF
The area signal is ON.
OFF ON

OFF position < ON position

[Rotation coordinate system]
B Parameter Setting

STEP 1 Select [Terminal] from [Control].

STEP 2 Set the parameters for the area signal range in the Terminal window.

M Hard I/O Assighment Setting

STEP 1 Select [I/O] from [Data Management] in the utility software.
STEP 2 Assign area signal 0 or area signal 1 in the hard I/O contact output assignment

window.

Tl 71IM01D03-01E 5th Edition: 2004.12.03-00



6-122

6.9 Torque/thrust Control Function

Select this function when you want to restrict the output torque. The torque can be restricted by
using a parameter (#59 [Torque/Force limit percentage]) or by applying an analog voltage to the
analog auxiliary input of the controller interface.

The actual limit value is the lower of the limit value set by parameters or the limit value set by
the analog auxiliary inputs.

B How to Restrict Torque by Parameter #59 [Torque/Force Limit Percentage]

STEP 1 Select the [Terminal#59] from [Control].
STEP 2 Set the limit value in the text box of the Terminal window.
The setting unit is [1/100%]. 100% allows the maximum output torque/thrust.

l How to Restrict Torque/thrust by Analog Voltage

In order to restrict the torque/thrust by analog voltage input, set system setup register 1 so that
the external analog auxiliary signal input is used and select the torque/thrust control function.

STEP 1 Select the [#parameter] from [Data Management] in the utility software.

STEP 2 In [System setup register 1], set [Use external analog auxiliary signal input] to [Use].
(Itis set to "Not used" at shipment from the factory.)

STEP 3 In [System setup register 1], set [External analog auxiliary input torque/thrust FF
selection] to [Torque/thrust control].

STEP 4 Click the [Regist] button.

STEP 5 Referring to the table below, input the torque/thrust limit signal via the analog auxiliary
input.

* The torque/thrust limit functions in real time.

Signal Signal name Wiring

Limit torque

Analog auxiliary input + CN4-33 | Reference limit

ASUB_IN+ (torque/thrust control) torque/thrust *

+6V/+10V

“—  |nput voltage
Reference voltage* P 9

*

o The reference limit torque/thrust and voltage are obtained by
ASUB IN- |Analog auxiliary input+ | ~\ 4 o, |the following formulas. '

- (analog ground) Reference limit torque/thrust = maximum torque x #122
[external torque/thrust input sensitivity] x 0.0001 [Nm]
Reference voltage = Select 6V or £10V according to the
external command input range of system setup register 1
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6.10 Torque/thrust Feedforward Function

In the velocity control mode, torque/thrust feedforward is not generated inside the drive. It is,
however, possible to input a torque/thrust feedforward input signal as an analog voltage via the
controller interface. This function is only valid in the velocity control mode.

B Parameter Setting

Set system setup register 1 so that the external analog auxiliary signal input is used, and select
the torque/thrust feedforward function.

STEP 1
STEP 2
STEP 3
STEP 4

STEP 5
STEP 6
STEP 7

Select the [#parameter] from [Data Management] in the utility software.

Open [System setup register 1].

Set [Use external analog auxiliary input (A_SUB_IN)] to [Use].
Set [External analog auxiliary input torque/thrust feedforward selection] to
[Torquef/thrust feedforward]. ([Torque/thrust control] is set at shipment from the

factory.)

Select either [£6V] or [£10V] in [External analog input (ACMD_IN, ASUB_IN) range].

Register the parameters.

Referring to the table below, input the torque/thrust feedforward signal via the analog

auxiliary input.

Signal

Signal name Wiring

ASUB_IN+

Analog auxiliary input +
(torque/thrust feed CN4-33
forward amount)

ASUB_IN-

Analog auxiliary input +

(analog ground) CN4-34

Torque

Reference torque/thrust
feedforward amount *

Reference voltage*
Command voltage [V]

*

The reference torque/thrust feedforward amount and voltage
are obtained by the following formulas.

Reference torque/thrust feedforward amount = maximum
torque x #122 [external torque/thrust input sensitivity] x 0.0001
Reference voltage = Select +6V or +10V according to the
external command input range of system setup register 1
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6.11 Homing Using the PLC

The PLC performs homing using the Z-pulse output from the controller interface. When homing
is executed by the PLC, it is not necessary to connect the home sensor to the drive.

M Z-pulse Generation Method and Pulse Interval

The Z-pulse is output several times while the motor performs a full rotation.

The signal generation method and pulse interval of the Z-pulse vary depending on the drive
model (see the table below).
The hardware method generates the signal using the Z-pulse of the optical encoder. The period
in which the Z-pulse is turned ON is determined by the angle.

The software method generates the signal by calculating the position detection signal within the
drive. The period in which the Z-pulse is turned ON is 200 psec or longer.

The Z-pulse has an accurate edge and an inaccurate edge (see the table below). Make sure to
set the accurate edge to the home position.

. Z-pulse generation | Number of ZERO Z-pulse
Drive model method pulses [1/rotation] ON duty
UD1A-O0O0O 100 Approx. 10%

Hardware
ub1B-O0O0O (*1) 60 Approx. 12%
UD1B-004/UD1B-006 Software 124
ubic-O00o0Oo Software 124
UR1A-O00O0O 200
UR1B-O0O0O 124
Approx. 50%
UR1E-O00OO 150
Software
UR5B-000O 68
URSE-OOO 78
URS5C-0O0O0O 52

*1 Excluding UD1B-004 and UD1B-006
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B Z-pulse Output Timing

The Z-pulse is output as shown in the figure below.

Set the accurate edge to the home position. The position of the accurate edge varies
depending on the rotation direction.

In the case of the hardware method

/\

CW direction CCW direction
Inaccurate edge Accurate edge Accurate edge
ON Inaccurate edge ON
Z_OUT+ | OFF
S OFF
P Time p Time
the case of the software method
CW direction CCW direction
Inaccurate edge 1% CTaaccurate edge Inaccurate edge Accurate edge
ON ON
OFF
Z_OUT+ g J OFF
N\ }« g
2004 min Time 2004 s min%/ ‘« Time

The hysteresis is 1% of the Z-pulse interval.

Software Z-pulse inaccurate edge hysteresis

v |

N

CCcwW

CW -

Position

Tl 71IM01D03-01E 5th Edition: 2004.12.03-00



6-126

M Velocity Dependent Accuracy of the Z-pulse

The accuracy of the Z-pulse depends on the motor velocity. Its characteristics are shown

below.

25

)
o
\

Z-pulse accuracy [arc-sec]

In the case of software ZE

In the case of hardware ZERO

/

B Adjustment of Home Dog Position

@ Chattering of the Z-pulse

I I I
0.02 0.03 0.04 0.05

Motor speed [rps]

The Z-pulse may be subject to chattering when the motor moves at a low velocity. The motor
may mis-detect the home position due to this chattering at the inaccurate edge. Therefore, it is
advisable to detect the accurate edge without going through the position of the inaccurate edge

at homing.

Example: When the homing direction is CCW (accurate edge: rising edge)

The home position is mis-detected
because the inaccurate edge shows the
same rising edge as the accurate edge
due to chattering of the inaccurate edge.

Moving direction —p
| |
| |
ON |
Home sensor :

s e LT LA

-----------

CCW direction —)

@ Detection Accuracy of Home Sensor Output

If the home sensor is turned ON/OFF near the accurate edge, the home position may be shifted

by an amount equivalent to 1 pulse of the Z-pulse due to the accuracy of the sensor.

Moving direction =)

ON
Home sensor
OFF

The home position is shifted by an amount
equivalent to 1 pulse of the Z-pulse because
the position at which the home sensor is
turned ON/OFF is shifted.

Z-pulse l I l I

L |

CCW direction =)
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7. Tuning

7.1 How to Tune the Servo
H Adjustment of #parameters Related to Control

When you tune the servo, set #parameters related to the position and velocity control loops in
good balance to prevent oscillation, vibration and runaway. Typically, the servo can be
adjusted by performing auto-tuning, which estimates load inertia, and automatically adjust
#parameters related to control.
The flowchart below shows an example of how the servo can be adjusted.
If the motor oscillates while adjusting the servo, take actions by referring to "Main Causes of
Motor Oscillation and Actions to be Taken" on the next page.

See Section 6.4.3, "Auto-tuning Operation." If the

motor oscillates while performing auto-tuning,
; see Section 7.2.3, "If the Motor Oscillates during
Auto-tuning."

Perform
auto-tuning

Execute the
operations used

the motor
oscillate2

NO

Prevent
resonance

Is the
servo rigidity
insufficient?

YES

Take actions against resonance by
referring to Section 7.2,
"Resonance Prevention."

Increase the
servo rigidity

Increment the current
value of #1 [servo

rigidity setting status]
by 1

Does
the motor
oscillate?

Take actions against
resonance by referring to
Section 7.2, "Resonance
Prevention."

Prevent
resonance

A caution
A

If the setting of the control system is inappropriate, the motor may begin to oscillate or even
become unstable in some cases. Take enough precautions with respect to the motor's
operation range and its safety when you tune the servo.
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Main Causes of Motor Oscillation and Actions to be Taken

'I"ype‘of Phenomepon at Cause of oscillation and action to be taken
vibration oscillation
M Cause of Oscillation
Oscillation occurs when the ratio between the position control frequency
bandwidth and the velocity control frequency bandwidth is inappropriate
The motor may oscillate if the velocity control bandwidth is less than 3
- times the position control bandwidth.
o M Vibration Oscillation may also occur if the inertia moment value estimated by
E Hunting frequency: up to | auto-tuning is not appropriate or if there are large load fluctuations (1.5
B several Hz times or more).
g B Operation angle: M Action to be Taken
© several degrees |® Repeat auto-tuning several times and check the inertia value
g to several tens of afterward. Check that the accuracy of the inertia value estimated by
g degrees (run out auto-tuning is 20% or less in repeated auto-tuning operations.
‘z of control in e Lower the setup value of #0 [servo stiffness setup].
3 some cases) W Cause of Oscillation
The motor may oscillate if the value of the position integral limiter is too
Wi large; the position deviation becomes too large and the control system
indup
becomes unstable.
H Action to be Taken
Adjust the "integral limiter value."
M Cause of Oscillation
B Vibration * [f the frequency at which the phase of the velocity output signal lags
frequency: 180° behind the phase of the velocity input signal (180° phase shift) is
Ph . several tens of denoted fr, the motor oscillates with a frequency of fr when fr < fv.
ase shift e . . )
5 oscillation Hz to 2_00HZ e Oscillation may occur if various filters use the same frequency or the
5 B Operation angle: velocity control bandwidth and the filter frequency bandwidth are the
5 up to several same.
2 degrees H Action to be Taken
> Lower the setup value of #1 [servo stiffness setup].
§ M Cause of Oscillation
g W Vibration e The motor may oscillate if disturbance from the mechanical
o5 frequency: resonance of the load enters into the velocity control loop.
_'§> several tens of In many cases, there are several resonance frequencies.
T | Resonance Hz to 2kHz W Action to be Taken
B Operation angle: | e Set the mechanical rigidity of the device higher (see Section 7.2.1,
up to a few "Prevention of Mechanical Resonance").
degrees e Dampen the gain at the resonance point by filtering (see Section

7.2.2, "Filters").
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7.2 Resonance Prevention

7.2.1 Prevention of Mechanical Resonance

The DYNASERY drives the load directly without using reduction gears. Mechanical
resonance characteristics of the load and the mounting surface may cause disturbances to
the velocity control loop, causing the velocity control system to resonate.

In general, resonance phenomena can be prevented by the following three countermeasures.

(1)

(2)
®)

Increase the rigidity of the mechanical system and the resonance frequency and
decrease the peak gain value at the resonance points.

Lower the servo rigidity (position control bandwidth and velocity control bandwidth).
Insert a filter (first-order lag compensator, notch filter, velocity feedback filter) and
lower the peak gain value of the resonance.

Each countermeasure has the following effects.

(1)
()
®)

If the rigidity of the mechanical system is increased, the servo rigidity becomes higher
and the control system stabilizes.

If the servo rigidity is lowered, the resonance is improved, but the response becomes
slower. Settling takes longer in the case of the position control mode.

If a filter is inserted, the servo rigidity can be set high with countermeasure (2) and the
response is likely to be improved. However, the usage of the filter causes an extra
phase shift, and the control system may become unstable. Use this countermeasure
with care.

Increase the mechanical rigidity as much as possible first, and then perform the
countermeasures involving the servo rigidity and filter.

Example of structure with low mechanical rigidity

Long arm

Slim/long
shaft

Slim/thin arm

Low stiffness
motor fixture
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7.2.2 Filters
(1) Procedure for Tuning Filters

Set filters using the flowchart below as reference.

Adjust filters

Set the notch frequency of notch filter 1 to the frequency at which
Adjust notch filter 1 vibration noise is minimized.
—\- Note: Set notch filter 1 to "Disable" if the vibration noise is not decreased

Set the notch frequency of notch filter 2 to the frequency at which
vibration noise is minimized if the resonance is not eliminated by notch

Adjust notch filter 2 < filter 1 alone.
Note: Set notch filter 2 to "Disable" if the vibration noise is not

decreased.
YES
the resonance
uppressed?
NO Set the phase lag compensation filter according to the following

standards: #24 [First lag compensation frequency #1] = n x #2 [Velocity
control bandwidth #1]

4 #25 [First lag compensation frequency #2] = 4 x #24 [First lag

compensation frequency #1]

Set parameter #24 with n = 3. Set it with n = 2 or n =1 if the vibration
does not stop.

Note: Set the first-order lag compensation filter to "Invalid" if the
vibration noise is not decreased.

Adjust the phase
lag compensation
filter

NO

the resonance
suppressed?

Lower the servo
stiffness

Decrement the current setup

value of #1 [Servo stiffness
Readjust the setup] by 1.

servo stiffness

End filter adjustment

CA UTION

If the setting of the control system is inappropriate, the motor may begin to oscillate or even
become unstable in some cases. Take enough precautions with respect to the motor's
operation range and its safety when you adjust the servo.
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(2) Types and Characteristics of Filters

The three types of filters listed in the table below are provided for resonance
countermeasures. Use them for their respective best purposes according to the
characteristics of the resonance.

Characteristics of Various Filters

Application

Precaution

Phase lag
compensation filter

This is a first-order delay filter. Since it can adjust the
bandwidth frequency and amount of damping, it can
suppress the amount of phase shift better than the
velocity feedback filter.

Oscillation caused by phase shift
tends to occur if the velocity control
bandwidth and the frequency setting
of the first-order compensator filter
are close to one another.

This filter can significantly dampen the gain at any

Resonance remains in case the

high frequencies.

Notch filter frequency. Use this filter when there is resonance with | resonance gain is high in a wide
a high peak gain in a narrow frequency band. frequency band.
This is a first-order delay filter that allows lowering the | Since the phase shifts up to 90
Velocity feedback gain at high frequencies dramatically. Use this filter degrees when this filter is used,
filter when there are several resonance points among the | phase shift oscillation tends to

occur.
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M Notch Filters 1 and 2

Notch filters decrease the gain value to almost zero at a certain frequency. Moreover, by
changing the Q value, it is possible to make the filter characteristics sharp or gradual. The
range of frequencies that can be set is from 50 to 1500Hz and the Q value can be set in the
range from 0.1 to 5.0 (the default value is 1.5).

The figures below show the frequency characteristics of the notch filters.

)
S,
£ n
®©
o
i = e
N Notch filter setting frequencyl
-20 R IE
-40
] 100 1'1lZI3 1'104
—ee =05 Frequency [Hz]
—  @=1.5
— 025
=)
()
o @
© 1
12 4
® 30 =t
£ - —l -
o 0 = =
-30 TRl
-0 Trh. Notch filter setting frequencyl

10 100 1‘103 1‘104

Frequency [HZz]

iﬁ CA UTION

In the case of UD1BO 3-0750 - drive ; Notch filter frequency (***Hz) peculiar to a motor is
stuck and displayed on the motor. First of all please set this value as a parameter 20
(frequency notch filter #1) and a parameter 22 (frequency notch filter #2). Then, please tune
the servo.
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B Phase Lag Compensation Filter

The phase lag compensation filter is a first-order delay filter. Set the -3 dB bandwidth
frequency in #24 and set the frequency at which the maximum damping gain becomes +3 dB
in #25.

Compared to the velocity feedback filter, the frequency of the maximum damping gain can be
set freely for this filter. It can thus minimize the amount of phase lag.

Moreover, this filter is effective when the resonance frequency is high in a wide range.
However, compared to the notch filters, the damping amount is small; it is not suitable when

the gain of the resonance peak is high.
The figures below show the frequency characteristics of the phase lag compensation filter.

0 e
oo
—_— “*r..” 0 240 40Hz
i S 0 250 160Hz
—_— -8 ::-_\\H ! 7_
c -n e e = S A1
S 0240 40Hz
o " | 0250 400Hz 2w
-0 [t
1 0 100 1490 1+10*
Frequency [HZz]
] P
@
o, T
g »
©
£
O -

1 10 100 1410 1*1'14

Frequency [HZz]
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H Velocity Feedback Filter

The velocity feedback filter is a first-order delay filter. The gain of the filter becomes -3 dB at
the specified bandwidth frequency. The bandwidth frequency can be set in the range from 50
to 1000Hz. Care must be taken because the phase is shifted up to 90 degrees.

a0

0270 100Hz

Wl
B

[deg]

Phase

10 100 Bl 110t
Frequency [HZz]
““""—‘-l—-__
10 100 10 1t
Frequency [HZz]
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(3) How to Set #parameters

STEP 1 Select the [#parameter] from the Main Menu window of the utility software.
STEP 2 Select [Servo Tuning].
STEP 3 Select [Filter] to display the following window.
STEP 4 Click the filter you want to enable.

STEP 5 Adjust the filter bandwidth frequency and Q value by dragging the slider bars with

the mouse cursor.

STEP 6 Select [Display] to check the filter characteristics.
STEP 7 Click the [Regist] button to register the filter settings.

Filter setup

Motch filker 1 setup

v 1#020 Frequency notch filker #1 |

RO Q" walue of notch filker #1 ]

filker 2 zetup

[7]1 Click the [Regist] button to Save I E it I
register the #parameters.
Dizplay Dispaly
100 e | 8 1S possible to display
\ frequency characteristics
for the combination of the

5 Drag the slider bars with the mouse

notch filters, phase lag
| compensation filter and

CA UTION

4 Set to afilter : cursor to change the bandwidth ! )
Valid/Invalid. cy natch fiter 42 | 1042 frequency setting and Q value. vl velocity feedback filter.
: E notch filer #2 | 10 T
First lag compenszation filter setup Diizplay
v 11*':'24 Firstlagcnmpensatiunfra| 2M J//
|#025 First lag compensation fre: | | T e !
6 It is possible to check the frequency
Welncity feedback Filker characteristics of the filters.
Welocity command filker N R
HO26 Velocity command filter be | 1000 e
o=
Actual pogition value filter zetup | Frse
o 2]
7 14 He I pry

If the setting of the control system is inappropriate, the motor may begin to oscillate or even
become unstable in some cases. Take enough precautions with respect to the motor's
operation range and its safety when you adjust the servo.
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7.2.3 If the Motor Oscillates during Auto-tuning

Perform auto-tuning again according to the procedure shown in the following flowchart if the
motor oscillates while performing auto-tuning.

See Section 4.6.3, "Auto-tuning Operation" for how to perform this operation and how to set
#parameters.

Start adjustment

Perform
auto-tuning

Does
an error

occur?,
Repeat auto-tuning 2 to 3
times.
There will be little influence
Set the load on the motor operation if the
inertia to 0 fluctuation of the estimated
Does inertia value is 20% or less.
the motor
oscillate? ‘
YES
Error reset
Lower the servo
stiffness until the
level at which
resonance stops Increase the setup value of #51 [Operation
Set the servo

range under auto-turning mode] (make it as
wide as possible if there are restrictions on the
motor operation range).

Increase the
auto-tuning operation

width

stiffness in #1
[Servo stiffness
setup]

Execute auto-tuning
aaain

Does
the motor
qscillate”

YES

Take measures against
resonance according to the
flowchart in Section 7.2.2,
"Filters."

Adjust filters

A TIP

If auto-tuning cannot be completed normally even if you try the adjustment above, it may be
suspected that the mechanical rigidity of the system is very low. Try to modify the system to
increase the mechanical rigidity.
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8. Utility Software

This chapter describes the software used to operate the DrvGlII series (hereafter called the
utility software) on a PC.

8.1 Introduction

8.1.1 Operating Conditions

Hardware

Processor: Celeron 300MHz (equivalent) or higher, or Pentium Il 500MHz or
higher is recommended.

Memory: 64MB minimum

Hard disk capacity:  10MB minimum

Serial port: 1 port exclusive

Operating systems

Windows 98 Second Edition, Windows Me, Windows 2000 Professional and Windows XP
have been verified as to their compatibility.

Windows 2000 Professional or higher is recommended.

Display
Resolution 800 x 600 or higher, 256 color display minimum

Communication cable
A dedicated cable is required for connection. Either prepare a cable according to the
connection diagram shown in the next section, or purchase a manufactured cable.

Serial port setting
Normally no setting is required as the serial port is controlled on the application side.
However, if a special converter or other device is used, set the serial port as follows if
necessary.

Communication speed: 38,400 bits/sec

Data bits: 8
Parity: None
Stop bit: 1
Flow control: None

Operation verified RS485 card
Manufactured by Interface Co., Ltd.
PCI card: PCI-4142PE
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8.1.2 Communication Cable
Prepare a communication cable according to the connection method used. RS-232C cables
and RS-485 cables, which are mainly used for multi-channel communications, can be used as
communication cables, depending on the communication method used.

@ Cable Wiring when RS-232C Cables are Used

Pin No. | Signal name Pin No. | Signal name
02 RxD 03 TxXD
03 TxD 02 RxD
05 SG 10 SG/LG
PC side [ 08 CN1swW
D-SUB 9-pin receptacle 15 SGILG

Drive side CN1

D-SUB 15-pin plug
AWARNING

Do not connect anything to unspecified pins.
An erroneous connection may damage the drive and the PC.

@ Cable Wiring when RS-485 Cables are Used

Pin No. | Signal name
[ sendn 1 /\—C 04 A
[ senag } / A\ * 1 B
[Receve (7 A ® 05 Y
[Recere /\ . e |z
s ®——— 10 SG/LG
PLC side 06 485SW
[ 13 SGILG
08 CN1SW
[ 15 SGILG
Drive side CN1
D-SUB 15-pin plug
/_\F:f

Pin No. | Signal name

04 A
11 B
05 Y
12 z
10 SG/ILG
06 485SW

13 SG/LG

14 TRMN at the end of a network.

08 CN1sw

o7 TRMP |+ Wire the terminator only

15 SG/LG

Drive side CN1
AWA RNING D-SUB 15-pin plug

Do not connect anything to unspecified pins.
An erroneous connection may damage the drive and the PC.
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8.1.3 Installing and Uninstalling

¢ Installing
Start setupj.exe, and follow the instructions given by the installer.
e Uninstalling
Be sure to execute from [Control Panel] - [Add or Remove Programs].

M Description of Main File Extensions Defined by the Utility Software.

*.prm For saving #parameter settings

*.ioc For saving I/O settings

*.tbl For saving operation tables

*wha  For backing up all user data in the drive in batch mode
*.cnd For oscilloscope display setting data and waveform data
*.CSV For internal settings of the utility software

* pdf For Help
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8.2 Overview

8.2.1 Function

Py

evEEEEEN,

Groups

The utility software is divided into the following function groups:

[Main Settings]
[Operation]
[Display]

[Data Management]

[Maintenance]

A function group that sets up the connection method between the
drive and the utility software prior to connecting as well as the
operating mode of the drive

A function group that instructs operations to the motor connected
A function group that acquires and displays information from the
drive

A function group that reads, edits and writes the setup data in
various drives

A function group pertaining to maintenance such as backing up the
information in the drive onto the PC side or writing the backup
information into the drive

@ Exclusive Control of Each Dialog Box

Exclusive control is used to display dialog boxes in each function group. Dialog boxes of
different groups can be operated simultaneously; however, dialog boxes within the same
group cannot be operated simultaneously. Also, the Maintenance function group cannot be
operated with other groups simultaneously.

Displays the PDF technical information. It is possible to

perform keyword search, etc.

Displays the Option Setup dialog box.

E] Dr¥X3 Support Tool — [GIO]

Exits the support tool.

These are the main settings for various connection settings.

=] % 2
COMMUNICATION
-—.F‘.n.rt."""""""Ifh.a;r:e.l.""" L L ,“
¢ Of = [URBCG3-015M-%%E15%-%  |L. Disconnect 3 || Ty Mator () Amp. .
= £ | J Mode config... | H
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘.
MENU
Operation
Drive Terminal
Digplay
Dzcilloscope HParameter mot. 1400 ok, Atz Signal ma, ‘ Errar mon. ‘
[afa management
H#Parameter
I qintenBnce
HPargmetgr viewer Table viewer(k) 140 wiewwer(J) Backup ‘ Werzsion info. ‘
Operation function group

Display function group

Data management function group
Maintenance function group
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8.2.2 Function List
H Main Settings

@ Language Selection
It is possible to switch between Japanese and English. The language switching takes place
after [Disconnect] is selected once.

@ Online/Offline Selection

Select [Online] to actually connect to the drive, and select [Offline] to browse or edit the drive
data without connecting to the drive. When offline, operations such as creating table data,
browsing waveform data using the oscilloscope function, and browsing backup data can be
performed.

@ Connection Port Selection
Select the COM port number of the PC used.

@ Single/Multichannel Selection

If two or more drives are connected via RS485, select the drive station number to be
connected after selecting multichannel connection. Only one drive can be connected at a time
during multichannel communication using the utility software.

@ Operating Mode Setting (motorless operation/powerless operation setting)
This setting is used when the drive's built-in emulation function is used to check the motor
operation while the motor is not actually connected.

@® Host Communication Cycle Setting

This sets a basic cycle when connecting the drive and a PC in series. Communication may be
stabilized by setting this to a larger value if the communication load on the PC side is heavy.
Normally set this to 10ms.

l Operation Group

@ Drive
The operation group function issues operating commands to the drive.

® Terminal
The operation group function references and changes command inputs and parameters in
text format.

M Display Group

@ Oscilloscope
This group function displays the drive status as if operating an actual oscilloscope.

@ #parameter monitor
This group function displays the specified #parameter values continuously.

@ |/O monitor
This group function displays the hard 1/O status continuously.

@ Axis Signal monitor
This group function displays the information pertaining to axis operation continuously.

@ Error monitor
This group function acquires the current error information of the drive and past error history
continuously.
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B Data Management Group

@ #Parameter
This group function sets up the required main parameters for the drive. The parameters are
classified by purpose.

@ Table data
This group function creates and changes operation table data.

@ 1/0
This group function assigns hard 1/0, performs logical settings, and the initial value settings of
logic I/O.

H Maintenance Group

@ Parameter viewer
This group function backs up the #parameters that are currently being set in the drive, and
performs restore operation using the files saved.

@ Table viewer
This group function backs up the table data that is currently being set in the drive, and
performs restore operation using the file saved.

@ |/O viewer
This group function backs up the I/O that is currently being set in the drive, and performs
restore operation using the file saved.

@ Backup

This group function backs up all user data (data whose settings can be changed by users)
that is currently being set in the drive, and performs batch restore operation using the file
saved.

@ Version information
The connected drive information, contact information and other information are displayed.

H Help Display

This displays Help in Adobe Acrobat PDF. It is possible to perform keyword search, etc.

TI71M01D03-01E 3rd Edition: 2004.0915



8-7

8.3 Required Settings Prior to Connecting

Perform the basic settings of the utility software according to the actual operating
environment before connecting to the drive. The previous settings are used when the utility
software is started again from the second time on, so there is no need for setting up the utility
software again.

8.3.1 Connecting and Reconnecting

The status where the utility software and corresponding drive are connected via host
communication is called [Connected state]. The communication status between the utility
software and the drive is always monitored in order to improve reliability. Therefore, to use
this utility software, start with [Connect] and end with [Disconnect] after completing an
operation. [Disconnect] is automatically executed when the utility software is closed, so it is
not necessary to select it.

If the power is cycled after the power to the drive side is disconnected when using the utility
software, or if the communication cable is disconnected, [Connect] is disconnected. In this
case, it is necessary to execute [Connect] again. However, the connection may be recovered
simply by pressing the [Initialize Communication] button. In such a case, please note that the
utility software runs as if the drive prior to the disconnection is being connected, because the
drive information is not acquired again.

8.3.2 Communication Settings
B Connection Port Selection

By choosing [Communication Port] - [Online], select the number of the serial port to be
actually connected to the drive among the serial ports installed to the PC.

At this time, if the specified port is found on the PC and the correct drive is connected to that
port, a motor model code is displayed, notifying the connection valid status.

B Connection Format Selection

@ Single Channel Connection

This is a basic connection method. A dedicated cable is used to perform communication by
connecting one serial port to one drive. Select [Single] from [Connection Method] in option
settings, and execute [Connect].

@ Multichannel Connection

The multichannel connection function is used to connect one serial port to multiple drives
connected in a multidrop RS485 communication.

Select [Multi] from [Connection Method] in option settings, and execute [Connect]. The utility
software acquires the information of all drives currently being connected. The result is
displayed in a pull-down box, so execute [Connect] after selecting a desired drive ID.

Be aware that the utility software and the drive are always performing one to one
communication even when two or more drives are connected. If it is necessary to
communicate with a drive of other station, execute [Disconnect] once, and then change the
drive ID and reconnect.

@ Offline Connection

Parts of the utility software function can be used without connecting a port to the drive by
selecting [Offline] in communication port settings.

Part of the maintenance function and oscilloscope function can be used offline. Files
pertaining to existing drives can be browsed.

TI71M01D03-01E 3rd Edition: 2004.0915



8-8

B Communication Cycle Setting

The sets up the minimum communication gap when communicating continuously between the
drive and the PC. This setting is reflected by specifying [Communication cycle setting] in
option settings. The initial value is set to 10msec, and normally it is not necessary to change
the value. If the utility software is used on a PC with insufficient CPU memory, communication
may be stabilized by setting a greater value here. However, be aware that if a value other
than 10msec is specified, the oscilloscope function cannot be used.

8.3.3 Other Settings
H Motor Type Selection

Select [DYNASERV] if the type of the motor to be connected is a rotary motor, and
[LINEARSERV] if it is a linear motor.

M Language Selection

It is possible to select Japanese display or English display using [Option...] on the [File] menu.
The language set here is used at the next startup. The language switching is possible only if it
is done before executing [Connect] with the drive. Execute [Disconnect] first before switching
the display language.

H Operation Mode Setting

It is possible to set motorless operation or main powerless operation that uses the emulation
function in the drive. It is possible to check parameters, table operation and other operations
using only the drive without actually connecting the motor together with the oscilloscope
function provided.

The unit of virtual load to be set is 1/1000kgm? for a rotary motor, and 1/1000kg for a linear
motor.

If the drive has already reconnected the utility software in the motorless operating state, it
starts as the motorless operating state. Once a motorless operation is set, the emulation state
is maintained until the power to the drive's main unit is cycled.

AWA RNING

If main powerless operation is executed, the main power supply error detection function will
not work. Be sure to check that the main power supply voltage exceeding the rating is not
input before operating.

Motorless operation selection
Main powerless operation selection

& Wit & with
" wlithout O withaut

Cal load

Apply | Cahcel |

Virtual load setting during motorless
operation
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8.4 Details of the Operation Group Function

This section mainly describes the Operation group that has the function to issue operation
commands to the drive.

8.4.1 Operation

The Operation group has the functions for instructing operations to the motor from the utility
software. Select a tab suited for the target operation, and issue a command.

If you wan to change the parameter group pertaining to the target operation, start the
Parameters dialog box of the Data Management group at the same time and change
parameters, or if you want to monitor the status of the monitor, start the dialog box of the
Display group at the same time and monitor the status.

If the controller side has the main operation privilege of the connected drive when this dialog
box is opened, there is an inquiry as to whether or not the operation privilege will be granted
to the serial interface side. Check security and switch accordingly.

Operation selection tabs

Command instruction buttons

E Operation 4
Table oetation] JOG | @
Auto-tuning operation] Tet operation (= |
Drive(D) g Contraller sife(C| |
| Servo-off | |
Homing result display lamp
Green: Normal range
Table No | ' = Yellow: Homing alarm range
Home senzor pozition adjustment Red: Homing error
Location from edge pulze
Target value | = | pulse
Error status display lamp
Green: Normal

Red: Error

Monitor area (not displayed on all tabs)

A\

“Having the main operation privilege” signifies that a specific interface has the privilege to
issue operation commands.
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8.4.2 Terminal

ADA NGER

The utility software has been designed to enable a series of drive control without a need for
the operator to directly enter cumbersome commands from the terminal.

However, if this utility software is used by persons familiar with the drive, or if special
operations are required, it may be more beneficial to use [Terminal].

Most of the commands that are used by other dialog functions are embedded in [Terminal] as
[Character string commands] that can easily be understood by users. Therefore, parts of
other dialog functions can be realized by using [Terminal] even with manual entry.

If the terminal function is used together with other dialog functions, some commands may
conflict. Especially if you are issuing operation commands from the terminal, please be aware
that the motor may perform unexpected operations.

Command entry edit box
Transmission/reception record edit box
Sends the same command.

Send button (Enter)

Termiral

[ L] Resend Esit |
ﬁum[) Losdl_or M0 Clear recorde'— Clears transmission/reception record.
ﬁ1ﬁ=ﬂ10 HParameter list

e .
SRID VelFieql:20 Monitor it |

I

ommjad lis!

Various Help items
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(1) Character String Command Method

Enter a command in the format described later into the command entry edit box from the
keyboard. The command is issued to the drive being connected when the [Enter] key is
pressed. Replies from the drive are displayed in the transmission/reception record edit box.
Replies consist of immediate replies, replies at the completion of processing, and replies after
the issuance of the stop command.

(2) Command Character String/Reply Character String Format
® @Command Format

The following commands are used to operate the drive. The number of arguments is
predetermined for each command number. A column (;) is used to delimit arguments.

Command name No. Argument Format (example)
Abort 1 0 @1
Stop 2 0 @2
Start 3 1 @3:10 (10: Table No.)
Error reset 4 0 @4
Switch main operation privilege 5 1 @5:0
Servo ON/OFF 8 1 @8:0 (0: Servo-off/1: Servo-on.)
Set origin offset position 10 1 @10:90000 (90000: Offset pos. value)
Jog move command 11 1 @11:1 (1: + direction/0: Stop/-1: - direction)
Set coordinate system 13 1 @13:10000
Self-adjust differential limiter 14 0 @14
Write updated parameters 16 0 @16
Error reset with history clear 19 0 @19
Reset all 90 1 @90:password * Password: [2003]
Reset drive software 96 0 @96

@ Format of #parameter and ##parameter Operation Commands

e Parameter reference (examples)

#1: References the content of parameter No.1

##1: References the content of parameter No. 1 that is already written
(in EEPROM)

e Parameter substitution (examples)

#100=1: Substitutes value 1 for parameter No. 100

#100=habcd: Substitutes OXABCD in hexadecimal notation

##100=-1: Substitutes -1 for the parameters already written (in EEPROM)

#100=#101: Substitutes the content of parameter No. 101 for parameter No.
100
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e Parameter calculation substitution

#100=1+1: Substitutes the calculation result of two numeric values for
parameter No. 100
#100=#101+1: Substitutes the calculation results of a referenced value (#101)

and numeric value for parameter No. 100
##100=#101+#102: Substitutes the calculation results of two referenced values for
parameter No. 100 already written

[Operators that can be used]
Addition (+), subtraction (-), multiplication (*), division (/), reminder at division (%), bit
AND (&), bit OR (])

@ Reply Character String Format

The reply character string consists of the following:

Reply character string Header I | I Prompt : Argument 1[: Argument 2| : Argument 3. . .

1 space character

The reply character string is classified into the following:

Header O section H section Description
structure
Normal reply character string for a
Argument L .
No. of . transmission character string
General ROM representation method .
arguments The number of arguments changes according
See Note..
to the reply content.
Error ERR OC. W Erorfalarm Reply chi:‘acter strtlrt\g w?en an'error/warnmg
Crsmenm) | ot code up) | SCCUT I fespec o ansmision
Alarm ALMOO. | g .
Arguments do not always exist.
Note: Argument representation method in B section for general replies

: No argument

Decimal notation character string

Binary notation (8 digits, 16 digits, 32 digits)
Hexadecimal notation (2 digits, 4 digits, 8 digits)
Character string

Other than the above (character string, etc.)

NOI®OO

Examples of reply character strings are as follows:

R0OO

R1D ServoRigid:3

R1H StatusReg1:039B00C1
ERR25.3 RegenError
ALM®66.0 ligDevice
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B Useful Operations

@ Reusing Transmission Record

The record of the commands previously sent is displayed again in the command entry area by
operating the Up/Down keys on the keyboard. The same command can be instructed

repeatedly by pressing the [Enter] key.

@ Parameter list/Monitor list display

The parameter list and monitor list dialog boxes can be displayed during terminal operation.
More detailed information is displayed by selecting each parameter using the mouse.

#Parameter list

0 Loadl or M Load inertia/Load mass

i ServoRigid Servo stiffness setup

2 WelFregl Welocity control bandwic
2 VelFreqs Velocity control bandwic
£ WelIntTiml Integral time for weloci
& VelIntTinZ Integral time for weloci
& WelIntLiml Welocity integral limitd
7 WelIntLin® Welocity integral limitd
a8 PosFregl Position control bandwic
El PosFregZ Position control bandwic™

Min 0 M 200000

Lrit 11 /1000kgm”™2 or 1/1000kg

Mot
MotorRes

Specifies the load inertia or load mazss mounted on the matar. [f the autol
operation is executed, the measured value is set automatically.

Motor resolution

WelSense Welocity unit conversior

Vmax[p/s] Maximum motor welocity

Vmax User defined maximun wel

EeroPitch E-pulse interwval

Vrate Rated welocity

PbitIn3-0 Physical (Onboard) input

PhitIn7-4 Physical {(Onboard) input™
Uit N4

Indicates the driver version,

Bit 11-8 Firmware version code  Integer part
Bit 74 Firmware version code 1zt digit below decimal point
Bit 3-0 Firmware version code  2nd digit below decimal paint

Exit

@® Command list display

The command list dialog box can be displayed during terminal operation.

[ch i Abort

@z Stop

a3 Start

@4 Error Reset

a5 Operation Mode Switch
: : o ON/0FF
Blo Homing Offset Satup

@11 Jog Operation Command

@13 Coordinate System Setup

@14 Integral Limit Recalculation
@le Parameter Registration

@1z Error Reset with History Clear
@3s Logic (Wirtual) Reset

Servo OM or OFF is controlled. 28:1 for serva ON.

E it
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8.5 Details of the Display Group Function

This section describes the Display group that has the function for mainly displaying the drive

information.

8.5.1 Oscilloscope

The oscilloscope function implemented by the utility software acquires the
#parameter/#monitor information, which is updated inside the drive in a sequential manner, in

time series.

Also, its operation system has been designed according to an actual oscilloscope. The
oscilloscope window consists of a main dialog box, a setup dialog box, and a waveform

display dialog box.

CA UTION

Compared to other functions, the oscilloscope function requires more CPU power of a PC. If
this function is used, please use a PC that at least satisfies [Recommended conditions]. Also,
see items in “Troubleshooting.”

H Specification

Item Specification
No. of input channels 4 (CH1 ~ CH4)
Highest sample rate 10kS/s

Trigger source

Analog trigger: CH1, CH2, CH3, CH4
Digital trigger: Any of bit O to bit 7 of monitor data

Trigger function

Edge trigger: Trigger at the edge of a single trigger source

Trigger mode

Auto: Loads a buffered waveform sequentially at less than 100msec/div
Normal: Loads a waveform only when triggered
Single: Loads only once when triggered

Trigger slope

Rising, falling

Trigger position

10-point position of 0div to 9div within a waveform display frame

DC offset setup range

Up to 10 times the +UNIT/div setting (e.g., range of £10000 with a setting of 1000
UNIT/div)

Time setup range

1ms/div to 5s/div

Graph refresh cycle

100ms to 1s

No. of display waveforms

Analog display: 4CH
Digital display: 8 x 4CH

No. of waveform configuration
data

100

Waveform calculation

Calculation of +, -, *, and / among channels, and waveform display

Cursor measurement

Measures the values and time of the vertical cursor and horizontal cursor, the
difference between the cursors, and the time difference

Auto waveform measurement

Measures the time, maximum value, minimum value, average value and effective
value between the cursors of any one waveform

Calibration

Automatic sets up the vertical axis, time axis, etc.

Screen hardcopy

Prints the Waveform Display dialog box window to the printer connected

File function

Saves and browses the waveform data measured. Saves and reloads the
measurement conditions.

Easy setup

Simply sets typical representative measurement conditions
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(1) Names and Usage of Component Parts

H Operation Keys

@® Main Dialog Box

Displays the cursor measurement
dialog box.

Displays the auto waveform
measurement dialog box.

Executes calibration.

Oscillozcope

CALIBURATION |

EASY SETLIP | T |

Exit the oscilloscope.
Easy Setup

File operation/print function

@ Setup Dialog Box

Display/hide button for each channel
* Channels without waveform settings are not displayed.

Vertical axis grand position setup combo box

Waveform setup dialog display button

v - Displays a dialog box for specifying the parameter/monitor
Osciilloscape number to be displayed for each channel.

[VERTICAL
[ MAOFE |
[ [31] | |EH2‘ [:H3‘ |:H4| [MATH ‘
[ PRSITION |
2 =l |+ =g =ffs =I5 =l
[ SOUREE  UNITADIY |
CHANNEL SETUP |
Vs Time axis setup combo box
[HORIZONTAL Graph display refresh cycle setup combo box
[ TMEDL ] |100ms hd
100ms -
/ Trigger setting
ITRIGGER Trigger mode selection
@ MODE EDGE Trigger slope selection
l: SINGLE ,_,F % RISE
" AUTD E LRl
[—=omecE1 fcH =l
o == o
I FErme ] |D E\; Trigger source selection combo box
Trigger level setup edit combo box
ST \’\; Trigger position selection combo box
Start/stop button

Trigger lamp
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H Screen Display

@® Waveform Display Dialog Box

Grand position display icon (for each channel)
Trigger channel display icon

This icon is displayed for a channel that has been set in the trigger source.
Offset display icon

This icon is displayed for a channel for which an offset has been set.

Trigger position display

Cursor
Date and time

Dscilloscope

2003/03/23 1047 I . .
............... L SO Time axis setting
o S o TIME | 100msec?DIV
EERE R . UNIT/DIY set Ea_ch c?t_annel vertical
£ 1000 ] axis setting
CHz 1000 0
CH3 10000 0
CH4 10000 0
MATH 10000 0
TRIGGER Trigger setting
o SOURCE [CH1 RISE
TEVEL 5
S POSITION [
__________ CURSOR Cursor reading value
[ 171 [ T2 T 41 ]
............................... [ so00ms| B00.0ms| 3000ms

B[=340

Commanded wvelocity value

| B

Actual velocity value

| [#370

Commanded position value [pulze)

| |ﬂ3?‘| Actual position value [pulze)

MEMO

B[cHT + CH1

!

— Value for each channel

L—— Edit box for memo
Use this as a memo such as writing measurement conditions.

Channel setup information
This displays at which parameter/monitor number each channel is set.
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(2) Basic Usage

The basic usage is the same as for a general oscilloscope. The following describes the actual

operating procedure using a basic usage as an example.

M Loading a Waveform with a Single Trigger

The following describes the procedure for loading a waveform with the most basic single

trigger.
[VERTICAL [CoH 10 SOURCE | CSTYLE | [DIGITAL] [ ANALDG ]
FRJAEE [CAZEIGH ] COMT/DN ] [ OFFSET ]
|EH1| Icuz| Jcua| loua| T & ANALOG -
I £ DIGITAL N !
POGITION |
ISJIBJIJIJ (1 & ANALDG =0 i
N  DIGITAL
SOURCE LNIT/D0 T
CHANMEL SETUP &
V| Ien3| 570 Conmanded o ] e [ [-] |
[HORIZONTAL
=
7= ET - L ~ | [~] |
100ms <
CoH | MATH GETTING | [CONITDL ] [COFFsET
[ PARAMT ]
& SINGLE | EiN = = =
 NORMaL
ak. | Cancel |
Wave Setting dialog box

Oscilloscope

2003/09/231212

TIME |

Slmsec/DIY

UNIT /DI Offzet

20000 0
2000 o

: I

oz

TRIGGER

-
Ef#;

1
ik o v
oAy L?iFL'iiJ I|||J l'|l” Wil FI|r| Y ¥ “iill li"

#340 Commanded velocity value

i
#330 Commanded torqueforce value

E::

MEMO |

(1)
()

®3)

(4)

(5)

Display the Wave Setting dialog box.
Select the #parameter/#monitor number
you want to monitor. Select an analog
mode.
Set up trigger conditions.
Single trigger
Rising edge
Set up a trigger source.
Source channel:
Trigger level: 10000 UNIT/div
Trigger position: 2
Start.
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H Displaying a Waveform in Digital Format

All #parameters/#monitor numbers are managed in units of 32 bits inside the drive. Generally,
one #parameter/#monitor number has one definition. However, some #parameters/#monitor
numbers are broken into 32 bits, each of which is then assigned with a unique definition (e.qg.,

#320 (Status register 1)).
[Digital waveform display function] can be used to display #parameters/#monitor numbers
using an oscilloscope. The following describes the digital display method and the trigger
setup method using digital values.

GHANNEL SETUP

[CoH 11 SOURCE ] [CETYLE

v ANALOG
CH1 -
I #340 Commanded velo ~ DIGITAL

| [DIGITAL] [

ANALDG

ASSIGM | [ ONIT/ADR 1 |

OFFSET |

=l g

NO

(o]

<l

MATH SETTING

| [CUMTDN ] OFF

IMaTH | | [-] | [-] |

Y
-
o oo H | =
.
-

oK | Cancel

Ozcilloscope

[WVERTICAL

[ ONJOFE |
||:H1| ||:H2| IEH3| ||:H4| IMATH|

POSITION |

EEEEEEEEE

|
5 =lls =le =]z =5 =l

[ SOURCE  LIRIT D0 |

CHANNEL SETUP |
[HORIZONTAL
[ TIMEADR ] |100ms -
GRAPHREFRESH ]| |100ms -
[TRIGGER
@ - MODE EDGE
= SINGLE I_T— & RISE
" NORMAL E -

@ AUTO AL
[ SOmECE 1 [cH2 =l
CoEmarnm 1 |o |
[CEosmon ] R ~

START |

(1) Select [DIGITAL] in the channel you want to
display digitally, and set up display bits.

(2) Add a check mark at the left of the numbers
of bits you want to display.

(3) Select bit No.'s you want to assign to. In this
example, bits 10, 12 and 16 of status
register 1 are assigned to No. 0 (top
waveform in display), No. 1 and No. 2
waveforms, respectively. The bits that are
unchecked are not displayed.

(04) If a digitally set channel is set as a trigger
source, a combo box for setting which the
bit to be used as the source is displayed.
Select a trigger source bit.

(5) Start.
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A\

Ozcilloscope

#340 Commanded wvelocity value

]
ﬁ #320 Status register #1

|

% % 2003/09/23 13:16
e i B TIME | 100mzec/DIY
T -l ; UNIT/DIY  Oifset
i i A A "1 [ CHT [ zooo0| I
1 i -’L\1 : l'l, f"‘l, CHZ | DIGITAL|
AN L N o
: LL B S st \1.
S H \ I = Vo 11‘
o . IR STl ] e TRIGGER
¥ | : SOURCE |CH2 RISE
) LEVEL Bit-10(Line: 1)
. i POSITION 2
s h —A — 'ﬁ GURSOR
= | [T [ ™ [ da ]
s . ; 5000 ms| 8000 ms| 3000 ms
i
6774 6054 0

wmnn W || ok |

wkawk [HH

[ prrs pre e

MEMO ‘

(6) A trigger is applied at the rise of the bit set in No. 0. In this example, a trigger is
applied at the rise of the axis-in-operation signal, #320 bit 10.
(7) The status of each bit is expressed by 1: H and 0: L while in digital display.

A maximum of eight bits can be displayed per channel. To monitor more than eight bits at the
same time, a maximum of 32 bits can be displayed by assigning multi-channels to digital

display.
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B Understanding an Overview of Motor Operation in AUTO Trigger Mode

It is possible to understand a rough behavior of the motor by setting a long range time axis
and monitoring waveforms by AUTO trigger while the motor is operating.

Oscillogcope

_______________________________ @ o 2003/09/2813:21
Ve ﬁ ﬁ ~; TIME | 100msec/DIV
ffr\] : l, UMIT/DIY  Offset
le = T 1000 g
[ 4']# CHZ EO000 i
A TH3 5000 0
i Tha DIGITAL

Af@& UTION

Bit19
Eit1a
Bit17
Bitl6
Eit14
Bit13
Bit12
Bit11
Bit10

314 LbitIn3-0 Logic (Virtual) imput bla
_________ 21E LbitIn7-4 Logic (Virtual) input bl
3le LbitOut3-0 Logic (Wirtual) output b
B (4353 Differential walus of commanded mater linear coordif 31? LbitOus7-4 Logic (Virtual) output @
#2342 Actual velocity value " S SRR 2
L4 321 StatusRegz Status register f2
#330 Commanded torque/force value 32z StatusRegs Status register #3
ﬁ'»“ #320 Status register #1 325 Icnd Coumanded current value
. 3E6 IcmdLimit Commanded current limit
230 TFendF Comnmanded toreue/force (¥
Unit MA8
MERD ‘

Bit31-24 Emor code [main]
Bit23-20 Emor code [zub]

Errar present

Home successiul

I position status

Cainfno pogition eror] status
Drwell active

M function executing

Dirive operation active

Jog operation active

Axiz operation active

~
b4
Exit

controller

the same timing.

(1) Position command differential value (velocity profile) to be generated by the

(2) Actual velocity information. Because there are four peaks within the range indicated
by a bracket, it shows that the motor moved triangularly four times.

(3) [Axis operation active], [Drive operation active] and [In position status] are assigned
from the top in digital waveform display.

(4) It can be observed that the rise of the axis operation signal and the rise of #359 have

(5) It can be observed that the positioning status signal rises at almost the same time as
the move completion.

If the time axis is set to display a long range (200 msec/div) as shown in the screen above,
due to sampling issues the display may show waveforms that differ from the actual operation
waveforms and timing. Always take aliasing problems into account before using the

equipment.
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H Using the Cursor Function

The following describes a method to measure a loaded waveform using the cursor function.
Note that the cursor function can be used only while in the [STOP] state. Measure a waveform

after it has been loaded.

@ Using the Time Axis Cursor

GURSOR

ON/OFF
Oscilloscope & ON & dT ~ 12
€ OFF v C T8T2
Cloze
UNIT/DIY  Offset
1000 i | i(1) The cursor can be
Sl - moved when dragging
Y o1 . [ tH4_| oo g a line with the mouse.
P AN i (2) The T1 and T2 values
gt iretlsneifon o Leeslesl TRIGRER and their difference are
£ 2 E 0 ey © 7 [(SOURCE |cHiRSE displayed.
T T T e e T T z ! '
eI T ©0 o [Posimion 5 | i((3) The display format is
L L FUETL o (2) switched between
[ e S s — e il LA L e digital display and
‘F;—“ | W67ns| 6%67ms| 3000ms analog display.
. #340 Commanded velocity value 2517 1866 651
#320 Status register #1 HAL#%ks# | HEL##akx| HHL*k=68
ﬁ #370 Commanded position value [pulse) 409252 612362 -2037100
[#371 Actual position value [pulse) An9nh2? A12301 ]  -2M3749
| — — —
e |

@ Using the Vertical Axis Cursor

GURSOR

ON/OFF CURSOR @
Oscill'oope 0N &l
" OFF CVIRE CH1 -
3 : . 5 + B
VI WY SNy -
; / : \ o \ 7 o 20000 5 | (1) The cursor can be
= e ey | TR L DA - moved when dragging
Eﬁ?é....:... SO THa 500000 ] a line with the mouse.
N R (2) The V1 and V2 values
’K';F """"" TRIGGER @ and their difference are
SO UL DL SO0RCE [CHT RISE displayed.
H i - . 4 : : : K 5 LEVEL i) . .
! . i..i..i. ¢ [Pdomow 7 | {(3) Specify to which
b (I Do channel the value to be
e T e ——— —— displayed is applicable.
T T = T D)
¥
T S T TN O Y SO S ST
. #340 Commanded velocity value
#320 Status register #1
#370 Commanded position walue [pulze]
|ﬂ3?1 Actual position value [pulze]
i
e |
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B Making the Display Easier to See by Applying an Offset to Waveforms

Waveform data can be observed in a fine range by setting an appropriate offset value in the
waveform display in advance.
In this example, the command unit current position is monitored when it is at a position away
from the origin. By setting a value from which the away distance (in this example, 1000000) is
subtracted as an offset, the actual moving segment can be displayed in enlarged view.

GHANMEL SETUP

e SOURCE | C=TvE ] [DIGITAL] [ ANALDE |
Cassleh | CONTDN 1 (1
— & ANALOG
ICH1 HITE Actual position we « ~ DIGITAL |1DDDDD j | -1000000
& ANALOG
CH2 ity e v -
| #342 Actual velociy ve v| - s [2000 ] | 0
.
cHz = | =
=
cHa Z | =l
T MATH SETTING | [CONITADN ] [ OFFSET ]
[OPERATOR |
[~ | [-] | [-] | [-] |
oK | Catcel

Ozcilloscope

L I —— 2003/09/2313:35
; : TIME | 100msec/DV
UNIT/DIY  Offset
[ CHT [ {oooo[  -iooooo
THZ | zooo0| i
TRIGGER
SOURCE |CHA RISE
LEVEL 0
POSITION i
CURSOR
S L I T L
: 867 ms| 4200 ms| 9333 ms
#3756 Actual posiion value in command units 1142787  1270896| 127609
17 8246 5229

E #342 Actual velocity value

(1) Set an offset.
(2
3
(4)

offset).

[OFF] is displayed as the reference icon, indicating that an offset has been set.
The offset value is displayed.
The value to be read by the cursor function is a raw data value (value not added with an
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B Saving Measured Waveform Data

B Browsing the Waveform Data Measured in the Field Offline

Saving measured waveform data, measurement conditions and so forth as PC files is useful
when creating documents or performing troubleshooting. Waveform data can be saved in
BMP format or printed directly. Saved data can be browsed offline (not connected to the

drive).

Oscilloscope
& : MEASURE |

CALIBURATION ‘

FILE & PRINT I EASY SETUP ‘ EXIT ‘

~_

FILE & PRINT

Savefile.. [~ Saveda
2l x|
Save bitmap.> .
Save in: I@ Wy Documnents j - o EF-
Frirt...
[:I Adobe
Close " My eBooks
@My Picktures
] Sizing For English PC
File name: || j ﬂl
Save as typ@ I Oscillo-scope condition filel*.cnd) j LCancel |
A4

g(l) To save waveform data, check [Save]. However, this can be skipped to save only

: measurement conditions.
§(2) A waveform data file has an extension of *.cnd, and is saved in text format.
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M Loading Typical Parameters/Monitor Waveforms Using the Easy Setup

The utility software provides typical measurement conditions as [Easy Setup] in advance
when observing the operation of a direct drive motor.

Oscillnscnpe E“E|®
CURSOR ‘ MEASURE J CALIBURATION ‘
FILE & PRINT ‘ BT ‘
EASY SETUP
|ﬂ04:Hnming ﬂ
RO0:Poszitioning
BOT:Test
RO2Hard 10
| #03:Homing
SOURCE UMIT /D (Offzet
CH1 (#330 Commanded torque/force value 1000 1]
CH2 |#342 Actual velocity value 2000 0
CH2 [#320 Status register #1 DIGITAL
CH4 (#3271 Statuz register #2 DIGITAL
MATH |~ M-
TRIGGER TIME Elimaea/DIV
SOURCE |[CH3 RISE
LEVEL 18
FOSITION 8
Ok | Cancel |
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H Obtaining a Rough Waveform Range Using the Calibration Function

When observing an initial operation pattern or a parameter/monitor number, waveforms may
not fit within the Oscilloscope window. In such a case, it is possible to easily observe

waveforms by getting a rough display range using [Calibration], and then perform a fine
adjustment.

Oscilloscupe

CURSOR |

MEASURE ‘

CALIBURATION

FILE & PRINT | EASY SETUP ‘

Oscilloscope

. #3549 Differential value of commanded mator linear coording
#342 Actual velocity value
#330 Commanded tarque/force value

E|#325 Commanded current value

MEMO l

2003/09/2313:40

TIME | 100msec/DIV
LINIT/DIY Offzet
CH1 00 0
CHz2 20000 0
CH3 1000 0
CH4 200 0

T ) S 2003/09/2913:40

. b i . g, - 5 . ¥ .

o [Jnl]H : 'lTHH' .155 : 'A oo THE | 100meec/D
4 If Yo l\\_.i T UNIT/DIY  Offeet
<[RS O i o O T S e A R ] Gl o
Ll FERr Rl ae e 0

e A A Sereeloeend THI 7000 0
THe ] 0

MERTH l

. #3539 Differential value of commanded mator linear coording
#3342 Actual velociy value

#330 Commanded torque/force value

|#325 Commanded current valug

(1) After selecting the parameter/monitor number you want to measure, operate the motor
once. Press [START] on the oscilloscope to display waveform data in the window. After
stopping the oscilloscope, execute a calibration. The vertical axis of each waveform is
displayed in the center of the window after adjusting automatically.

(2) After performing a fine adjustment manually, press [START] on the oscilloscope again.
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8.5.2 Displaying #parameter/ #monitor

A maximum of four #parameters/#monitor numbers can be updated and displayed
continuously. Use this feature if you want to periodically monitor the #monitor values that are
likely to change according to the operation of the motor.

However, if other dialog function is used, update may be stopped once. In such a case,
resume the operation by pressing the [START] button.

Up to four values can be selected.

Information is updated while the lamp is lit.

#Parameter monitor

|ﬂ340 Commanded velocity value

|ﬂ342 Actual velocity value ﬂ | o Exit |
|ﬂ3?0 Commanded position value [pulze] ﬂ | 4036 7
|ﬂ3?1 Actual position value [pulze] ﬂ | 4096 -
#P arameter list
Hidonitor list
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8.5.3 I/O monitor

The hard 1/O status of the connected drive is updated and displayed periodically. Assigned
logic I/O names and the logic setup status of hard 1/O are also displayed at the same time.
However, if other dialog function is used, update may be stopped once. In such a case,
resume the operation by pressing the [START] button.

Bit address

Status display lamp; Hard 1/O is
ON when lit.

Block selection combo box

Bl 1/0 0 @
.m'Elo;k-D-} ....... (R ﬂ AREEEREREREREREREEEREREEEE, @
[0 [F © ERROR RESET [0 [F @ YELFREQ SELECT Est ||
[01 [P @ SERVO [11 [F @ POSFREQ SELECT START J
[0z [P @ START [1Z [F @ PLS DIRECT
[03 [P @ sBORT [ [F @ POSINT_INH

(G4 [F @ IN_CODED
(G5 [F @ IN_CODET
(06 [P @ POS_WIDTHO
37 [F @ POS_WIDTH!

.
s EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEnnsnnmnns®
EEEEEEEEEEEEEEEEEEEEEEEEy

S

sTTEEEEEEEEEREEE
®assnnnnnnnnnnnns®

WIT Block0 |
(o0 JF @ DRIVER READY

[0 [P @ SERVO READY

o2 [F @ BUSY

[03 [N @ DVERLOAD

(04 JF © OVER SPEED

55 [F @ coln

asmsssssmmnnmmnnt

*

*
®ssjssssdsssssssssssssssssssssssssssssssmsssmmmnn?

— Updates information while the
lamp is lit.

Logic /0 name

Hard 1/O logic setup status
P: Positive logic
N: Negative logic

The I/O bits are managed using 8 points as one block in the drive. According to the example
above, the input side has hard 1/O of 0 blocks 8 bits and 1 block 4 bits, and the output side
has hard 1/0 of 0 blocks 6 bits.

The number of points that can be monitored at a time is a 2-block unit for both input and
output. For a drive that has more hard /O, select the block you want to monitor from [Block
selection combo box].

The I/O monitor is used to check whether or not a command signal has actually been entered
into the drive when the motor does not operate as expected.
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8.5.4 Axis Signal Monitor

The content of the monitor (status registers 1 to 3) that displays the main status of the motor
axis is updated and displayed periodically. However, if other dialog function is used, update
may be stopped once. In such a case, resume the operation by pressing the [START] button.

Status display of status register 1 Status display of status register 2

E Axis signal monitor

N ENENEENNNEENENNEENENEEEN, e I NN ENENEEENEEEREENEENN,
-

»
o

o] Status register 1 Status register 2

0 Emor code(main)
0 Emor code(sub)

O Enor present

Q@ Home successhul

@ |r Position Status

@ Coinfno position error] status
D Dwell active

Fos. hardware EOT limit active
Meq. hardware EQT limit active
Home senzor active
Area signal 1 status
Area signal 0 statug

0 Welocity % override select
3 Coin window

[eNeN NNl

oM .func:tion E_KECUHY?Q Paosition control integration active
Q Drive UDE@UU” 59“\"9 elocity control integration active
o] Jog DDBlatl_Un ac:tl.\-'e Puosition control select

Q Awis operation active Yelocity control select

@ Se.rvo ready Z-pulse status

@ Driver ready Over speed status

@ Serial |/F select for operation device Overload status

Excessive position error

Commanded pozition pulzes overflow
Excessive regeneration

Excessive AC mains voltage

AL mains voltage out of range .
EEsEEEsssEEEEEEEEEEE®

SRR EEENEEEEEESEEEENEEEEEERREEEN,

AeNeReNeReNoNeNeN RN eNe]

®sssssussssEsEEEEEEEEEEEEEEEEEEEEEES
4NN NN NN NN EEEEEEEEENEEEEEEEEEEEE®

.
®asssssssssssmsnsnnnns?®

.F Status reqgister 3 LS
0 M-function Mo, 0 Dperation Table Mo.

N 0 Dperation code

*
AzsEsEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEREE®

®anns

Status display of status register 3 —— Updates information
while the lamp is lit.

A\

Information to be output to the status register includes each sensor signal to be input to the
drive and the signal status of logic I/O. For more information about a description of each
signal, see the chapter on "Operation.”
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8.5.5 Error Monitor

A\

The drive acquires the history of errors that are currently being generated (hereafter referred
to as status) and errors that were generated in the past (hereafter referred to as history). The
drive retains history information retains even if its power is off. The drive stores a maximum of
16 statuses and history information. If an error number being displayed is selected, a detailed
description pertaining to that error is displayed.

However, if other dialog function is used, update may be stopped once. In such a case,
resume the operation by pressing the [START] button.

Switches between status and history information

For status display, a list of generated errors is
displayed.

For history display, the past error history stored is
displayed.

Updates information while the lamp is lit.

E Eiror monitor

.
Kind |Err0r Type |Slowdown stop .

Measure

‘asssnsssnssnns

daspssssssnssssnsssssnnsssnnnnsnnnnnnnnnnnnns’

This is an area used to display detailed information
about the error selected. It is useful for
troubleshooting.

If the drive is in the error state, two or more error numbers may be generated from one error
factor. In the status display, errors are displayed in the order they are generated. Therefore,
the error displayed at the beginning may represent the main cause. In the status display, if the
number of errors that are generated at once exceeds the maximum number of errors that can
be stored (16), excessive errors are not displayed.

In history display, the date and time when errors are generated are displayed starting from the
oldest date and time. The history information exceeding the maximum number of errors that
can be stored (16) is deleted starting from the oldest history.

A numerical value in one hexadecimal byte length is displayed next to an error code when in
history display. This value is a free-run counter value inside the drive at the time of an error
occurrence. Although this drive does not have the calendar function, displayed errors can be
grouped by error occurrence time by referencing this value.
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8.6 Details of the Data Management Group Function

This section mainly describes the Data Management group that has the function of setting

and changing internal drive data.

8.6.1 #parameters

A character string command from [Terminal] can also be used to set #parameters in the drive.

However, in such a case, it is necessary to identify which
corresponds to which number.

#parameter of the function

The #parameter function provides #parameter Setting window that is classified by purpose
and function. Therefore, #parameters for desired purposes can easily be set up.

M Registering the Parameter Setting Window

ADA NGER

Although each parameter of system setup registers 1 to 3 and error processing setup

registers 1 and 2 is managed in 32-bit length, it has assig

ned a unique definition in units of

bits internally. It is possible to perform similar settings from [Terminal]; however, settings can

be made easily by using this setting window.

Select a register to be set

B Harameter settine

Regist: Sets up the parameters in RAM
and EEPROM. The settings are
retained even if the power is OFF.

Exit

Register parameter | Function parameter] Servo tuning] Signal monitor}
S EEEEEEEN,
0‘(-! ‘E T i HRegist t Upload |
[
r‘agg?_____xgx : 4ssmnnnnn?®
#OS O A AR L L L LA LR L L LT TN H#Parameter list
" Emar setup register 2 ' 8 » Ower speed |Val|d \ M anitar
o
z =N : — - - i onitor list
gOE Sz 2E0ABE ) [Action] |Servo-nn sustaining after immediate st + ‘.
. - —
" Spstem setup register 1 :: Overload |Valid ﬂ L4
$110:F2000DA3  mm . - P 2
- [Action] |53rv0-0n sustaining after immediate slﬂ 5
" Spstem setup register 2 = 5 i 3 L
o Excessive pasition eror |Va||d ﬂ [}
#093: 00020002 = "

[Action] |Servo-nn sustaining after immediate slﬂ :

" Spstem setup register 3

. #029: 002000F7
\d

e Exsessive commanded position differential |53rv0-0n sustaining after immediate slﬂ "

*

. ®
Y EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERS

L]
®assnnnnnnnnn?® : Tandem eraor |Servn-nﬂ after immediate stop ﬂ :

.
u Coordinate emar & |Valid j :
= "
e [Action] |Serv0-0n sustaining after immediate slﬂ 2

.
n Bus voltage dropping |\nva\id ﬂ :
- )
= [Action)] |Servo-nn sustaining after immediate slj [
o "
: AL mains power supply voltage erar |Valid ﬂ :
= [
: [Action] |Serv0-0n sustaining after immediate slﬂ .
L]

-
3 .

\2 g
* *

changing required items, execute [Save]

L This display changes for each selected register. After

or [Regist].

The utility software may issue a software reset to the drive in order to reflect changes when
[Regist] is executed. As the servo is set to OFF during a reset operation, be sure to check

safety before operating.
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B Function Parameter Setting Window

The Function parameter setting window contains the main #parameters that need to be set up
when performing various motor operations. If it is necessary to change #parameters other
than those listed in this window, use the terminal function.

Select a motor operation.

Regist: Sets up the parameters in RAM
and EEPROM. The settings are
retained even if the power is OFF.

E Harameter setting

efgister parameter  Function parameter ]Servo tuning] Signal monitor}

Exit
e EEEEEEEEEEEEEEESE esmmmmEmEE,

» "o » 2
w Data 851968 w . Begist 5 Upload
e e K ) ml
Walue HParameter list

851968
851368 Hionitar list
851368
851968
063 Feeding Velocity #4 851968
063  Feeding Velacity #5 851968
070 Feeding Yelocity HE 851968
oWl e Pl il s s s s s s s s a s n s n s nnnnnnnnnnnnnnn daldf,
1072 Acceleration time #0 1000 w
'Agm-g!&mﬂm,!mﬂm---- EE NN NN ES NS NN NN EEEEEEEEEEEEE NN
074 Acceleration time #2 1ona
075 Accleration time #3 1000
076 Deceleration time #0 1000
077 Deceleration time #1 1ona
078 Deceleration time #2 1000
073 Deceleration time #3 1000
111 Mawimum velacity lirmit 851968
044 elocity override percentage]1 10000
045 “elocity overide percentage] 2 10000

Setup table data and system register|depnding on the necessity.

Writes a value into the [Data] edit box after selecting the parameter you
want to change.

A\

The setup items pertaining to motor operations are found in [Operation table] data and
[System register] settings in addition to the items that can be changed in this window. Set up
these items as necessary.

ﬁ@& UTION

Machine setup parameters above #110 require a reset or power cycle before they take effect.
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H Servo Tuning Window

The Servo tuning window contains a #parameter group mainly pertaining to servo
characteristics. If it is necessary to change #parameters other than those listed in this window,
use the terminal function.

Recalculates integral limiter values.

— Parameters pertaining to unselected control methods cannot be changed.

Regist: Sets up the parameters in RAM and EEPROM.
The settings are retained even if the power is OFF.
Farameter setting

Fegister parameter 1 Funcion p3rameter

Ezit

o"EEEEERERY

Filter setup I Integral limit recalculation Beaist El Upload I
Aansnnmmnns
#Parameter izt
’#_DE_ ad inertia/Load mass | 0

#001|  prvo stiffness setup | 1 HManitar list

BReaqist

Welo ontral parameter -
#004  Hocity control bandwidth #1 20 #0003 Velocity control bandwidth #2 20
Sl el : ; ¥o [Hn0: P
la] =aral e
" — -
ol it tegral limiting value #1 e
‘an EEEEEEEEEEEEEEEEEEEEES
Puositi
T Filter setup
#0110 Integral ime for pasition control # | | Save I Exit I
#0012 Pasition integral limiting value #1 -
Match filker 1 setup Display Dizpaly
mEEEEEEEEE RN EEE
cned o ot el ¥ |#020 Frequency notch filter #1 i e

#014 Position feed foiward percentage

— #021 '0)' value of notch filker #1

#015 Yelocity feed forward percentage

#0168 Acceleration feed fanward percen Notch filter 2 setup
v 1#022 Frequency notch filker §2
#023 '0)' value notch filker #2
First lag compengation filker zetup Dizpla
Hotch filter 1 setup s | P O o, J
] |
| Gain
20 j‘ e
S ................................................J
T,
™
SR A A 1 A R AT O S N R A Display
dB PR S O 1 R 1IN R R A i aa ................................................J
T e —— J
=
| Phase .. . .
ET j‘ — This is a slide bar that sets up various
: filter frequencies. The parameters are
continuously updated while dragging.
The frequencies are stored in
EEPROM by pressing the [Regist]
dec button.
7l e IR

— Visually displays the filter characteristics you set up. Filter characteristics can be displayed for individual
filters or combined filters. Please note that these waveforms are the characteristics of only the filters you
set up.
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H Signal Monitor Terminal Setting Window

This drive is equipped with various monitor terminals on the front panel in order to observe
the drive status using an actual oscilloscope. The Signal Monitor Terminal Setting window is
used to set up #parameter/#monitor numbers to be output as well as the output gain.

Select the monitor terminal to be set up. The status of the right setup area changes
according to the selected terminal.

Regist: Sets up the parameters in RAM and
EEPROM. The settings are retained even if the
power is OFF.

Pirameter setting

Ezit

nction parameter | Servo tuning  Signal manitor |

Fiegkter parameter | Fu
- IIIIIIIII.‘

o 2 . Beagist | : Upload |
? = * *
Selected monitor [yelocity moritor o Welocity moritar 8000000000 HParameter it
Gain 83 Select monitor |\u"e|c|cily monitar ﬂ —
' ; HMonitor ligt
" Analog monitor 1 : Gain | g
#honitor Mo, |H372 Position enar : e e e e
N :“------.-----------------------.‘
gl *l Velocity ‘-
" Analog monitor 2 - +s- 0.030 rps,mps : +/-4.50F =
- - .
HMoritor Mo, [#378 Commanded d :I‘ +/ 0.00& rps mps +/-1.00F :

Giain B tasssmmsssssssnnssnnnnnnnnnnnn®
" Digital manitar 1

#03&: 00014010

" Digital manitar 2

#037: 00014008

.
®asssnsnnsnsnnnnnns®

gSEENNEEENNNEAENNNRENNEEEEEEN,

Yzsunnnnnnn

>

L—— Displays the voltage level output from an actual monitor terminal to the
gain you set up. Adjust the gain setting according to the range in which
the #parameters/#monitor numbers you want to monitor fluctuate
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8.6.2 Table Data Function

A\

The table data function is used to set and correct the operation table data of No.'s 0 to 63
stored in the drive. Each table of the internal table data consists of 8 bytes (16 bits + 16 bits +
32 hits). Table data can be created by a comprehensive wizard by using the table data
function. Also, the move, copy and delete functions can easily be executed in units of tables
by pressing the [Table copy] & [Table paste] button.

Tahln setup

— The selected table number can be edited.

EEX

N..| Cofe | Mfun.. | Mfuncpar.. | Coin.. | Conti. | Nesttable| Exit |
000 Tept operation Invalid Invalid Invalid  Invalid - -
001 Aufo-tuning operation Irvealid Irvealid Irwealid  Ireealid Edit |
002 Dideling Invalid Invalid Invalid  Invalid =
L 1 "au.owqtlm......Jri.valnd...wqw....'n\'@hﬂ..wahd........ | I e
of (| 004 meter change Invalld Inva |d Invalld V g
o | | irvalid | lwalid [ lnvalid | dovalid | Taf |aste
ﬂ”ﬁ.Pa@m%‘ﬁfPhaWP.......'n‘ﬂalld...JQVﬁ'@...h’ﬁ"i..\{aﬂ‘i. ramaaad® il
007 INC positioning Irvealid Irweahd Inwalid — Trvalid =l I
008 Dweling Irvealid Irvealid Irvealid  Ireealid
009 Diwelling Invalid Invalid Invalid  Invalid -
010 Condition branchlonly indir...  lnvalid Invalid Invalid Walid 11
011 ABS positioning Invvalid Irvalid Invalid  Invalid -
012 ABS positioning Invalid Invalid Invalid  Invalid
M3 Dweling Irvealid Irvealid Irvalid  Irvalid
014 Dweling Invalid Invalid Invalid  Invalid -
M5 Dweling Irvealid Irvealid Irvalid — Ireealid - ( ;
016 Dweling Invalid Invalid Invalid  Invalid -
M7 Dweling 3
18 Dol
M3 Dweling v
N 5 i
020 Dwe"Ing ° L,-f Eal...I...I...I...I...I...I...I..‘ = E
021 Dweling ek it o 5 Rlegist
022 Dweling . Code |&B5 posiioning v| =
023 Dweling Cammnnm LY an?®
H -functign m M-func.paral\elw Cait waiting ’m emmEERRENS,
024 Dweling — g A
025 Dwelling Continye |Invalid = Mext table | J . o004 :
Table datall - .
Cain window |3190:E0in width-0 j ‘ 5 m: o100 :
L]
3 ¥ = 1000 Regist.. [
Select acceleration time |W2Acce|aratlon tirne-0 J ‘ egis : :
Select deceleration time |#7E:Deceleralion time-0 j ‘ 1000 Hedgist.. : :
Select acceleration type |Cunslanl acceleration j : :
Select deceleration twpe |Constant acceleration j : :
= M
Select velocity |3154:Feed|ng welocity-0 j ‘ 851968 FRegist... : :
Optianal mave direction for rotation coordinate |TypeD [Shart cut] j : :
Direct or indirect ||m:|\rect j : :
- .
" L]
= [
" L]
- M
Table datal - -
L]
Tupe |31Palameter j . H000LEA =
. * u
HParameter Mo. |t£1 00 Variable 0 ﬂ Paannnnn -‘.
L The contents of operation parameters 0 and 1 change

according to the operation code selected.

Three data indicated by “*” is raw operation table data. They are called “operation register,”
“table data 0” and “table data 1" from the top. “Operation register” is common in each
operation. The use of “table data 0 and 1" vary depending on the operation code selected.
These can be set up from [Terminal], but generally they are set up in this Table Data window.
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8.6.3 1/0

This section describes the settings of the following items pertaining to logical I/O inside the
drive (hereafter called logic I/O) and physical I/O actually embedded in the drive (hereafter
called hard 1/O).

[1] Hard 1/0 assignment

[2] Hard 1/O logical setting
[3] Logic I/O initial value setting

M Hard I/0O Assignment and Hard I/O Logical Setting Window

/O seitine

Select a setting to hard 1/O.

Select I/O to be set.

Up to 16 bits can be displayed at a time. If there are
more than 16 bits, switch using this combo box.

X]

Physical |10

Type | Physical 1/0 ~| 1o

Black [Bbeko1 -] Esit

[EBlock] (Bl [y o = seciunicatianie Vi dame

ewmEEy .
o | Pos logic 4] Begist |

[0—0 $34ERROR RESET

Ha

<1 % X

.
" L]
= »
. =
. :
" L]
" L]
. =

:

5.0 PRM_WF_REQ . .

51 PRM_RD_REQ 2 E

AWM, &2 CHME 2R = .

: = Ve

" L]

5 [+qPos_wiDTHD ~* & 3
L]

7 [41|Pos_wiDTH -

[1—0 [24vELFREQ SELECT ~s o
L]

1 [z{PosFReq SELECT B -
L]

—2 [+4PLs DIRECT = v o
—3 [27|FoSINT_INA ~r w .:
”----“

L Indicates that hard 1/0O with a check mark has been
set to positive logic (Active High).

— Select the logic I/O name to be assigned from the list for each hard 1/0. However,

the logic I/O names that are already selected by other bits cannot be selected.
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B Logic I/O Initial Value Setting Window

The initial status of logic I/O at startup can be predetermined for each bit. For example, in the
case of an application you want to turn the servo ON unconditionally at power on, you can do
so after the power is turned ON by setting the applicable bit to ON when setting up logic 1/0
initial value, instead of assigning [Servo ON command] to hard I/0O. This will save some hard
I/O points.

— Select logic I/O initial value setting.

Initial value setting is set to valid only for input bits.

Up to 16 bits can be displayed at a time. If there are more
than 16 bits, switch using this combo box, and register for
each page.

B 170 seitine

Type (K RENIERED ~

Exit

Logic 1/0 initial value eumEN,
BRegist |

[ Logic 10 initial value active
[0—J0 [sTaRT

Hi [sToP
Hz [sBORT
mEl
H4 [0GUP

& [IDG DOwN
HE [MANSWER
=l
[T —0 [IN_CoODED
H1 [IN_CODET
Hz [iN_CoDEZ
32 [IN_CODE3
4 [IN_CODE4
& [IN_CODES

=7l .

Al-----------------------‘ .l...-‘b

L

o UEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEnnfy

_|

SsssEEEsEEEEEEEEEEEEEEEEEEEEEEsEEmmnnnnnn st

EEAEE T T T T T sl T T sl |

L For bits with a check mark, initial values are set to ON.

A blank bit is a reserved bit, and thus not setting is allowed

ADA NGER

The utility software issues a software reset to the drive in order to reflect settings after
executing [Regist]. The drive is set to the servo OFF state during a reset operation. Therefore,
be sure to check safety before operating.
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8.7 Details of the Maintenance Group Function

A\

This section mainly describes the Maintenance group that has the function to browse,
download and upload (*) the internal data of the drive.

Download: Processing to send data from a PC to the drive (restore work)
Upload: Processing to store the drive information to a PC (backup work)

8.7.1 #parameter Maintenance

ADA NGER

The #parameter maintenance function is used to save and browse the #parameters set up by
users and the user #parameters that are saved as files in the drive. Downloading/uploading of
only #parameters can be performed with the drive connected.

#Parameler viewer E@gj
-- Drv0Z serise —-— -~ Exit
Drvi3 Criver
[ROM werszion] 1) Download
I : R7040CA |
ver = o | Hplees)
FomSum : dl7a |

1 File
[MotoxrTypel 1
URSCG3-01EN-$3B-183%—% | > (1) Open...
Default |

| Save as...
Date : 2003.09.Z29 |
Time : 10:EE |

t)
{Parameter Data}
SvstemBegl | #llo= FZO0ODAZ DATA HEXE System setup re
s | #£111= 8L51968 DATA DEC Maxinum welocit
Scalelnit | #llz= 21lz992 DATA DEC Scaling data rz
ScalePulse | #ll3= 4259584 DATA DEC Scaling data (c

| #lld= 20 DATA DEC

| #£l15= o DATA_DEC FEEEEEERETEEELL (2)

| #11E6= 173999 DATA DEC S e M Tl e

| #117= —l20000 DATA DEC T A e T

| #lzo= 03C13004 DATA HEXE e iR A it o S B i
ExVinSense | #1z1= 10000 DATA DEC External weloci
ExTFiSense | #122= 10000 DATA DEC External torgue

|
Loadd_ox M | # 0= [ DATA_DEC Load inertia/Le
ServoRigid | # 1= Al DATA DEC Servo stiffness
FelFregl | # 2= 20 DATA DEC Velocity comtre 3)
VelFregs | # 3= 20 DATA DEC Velocity contrc
TelIntTiml | # 4= 1000 DATA DEC Integral time f
< >

A #parameter file is saved as a text file. Although it is not necessary to be aware of the file
format, a brief description of the file format is given below:
() It contains drive information, and is processed as comments.
(2) It is a group of machine setup parameters that requires cycling of the power to
reflect it.
3) It is followed by a group of regular parameters.

The utility software issues a software reset to the drive after downloading of a group of
machine setup parameters listed in (2) above as a download sequence to the drive. The drive
is set to the servo OFF state during a reset operation. Therefore, be sure to check safety
before operating.
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8.7.2 Table Data Maintenance

The table data maintenance function is used to save and browse the setup data that is saved
as table data or files in the drive. Downloading/uploading of only table data can be performed
with the drive connected.

Table viewer

-- D¥v0DZ cserise -- ~ Exit |
DriG2 = Driver
[ROM wersion] 1 Download
I : R7040CA |
Ver ;1.0 I Upload
RomBum : dl7a |
| File
[MotorTypel |
URSCG3-015N-33E-133%-% | > @ Open..
Default |
| Save az..
Date : 2002.09.29 |
Time : 10:8& |
I
{Operation Table Data}
# Operation Table Nuwber| Pegister Parametex( Parameterl
fmmmmmmmmmmm e e
u] | oooo aoon 00000000 } (2)
# | Operation type : Test operation
# | Enabling M functi : Disakle
# | M Function Parall : Disable
# | Positioning : Disahkle (3)
# | Continue : Diszable
# | No of next table : O
1 | 000l a0oo 00000000
# | Operation type : Auto-tuning operation
# | Enabling M functi : Disahkle
# | M Function Parall : Disable
# | Positioning : Diszabkle
# | Continue : Disable
# | Ho of next table : O
zZ | 00lo aoon oooooooo
# | Operation type : Dwelling ko
£ >

Atable data file is saved as a text file. Although it is not necessary to be aware of the file
format, a brief description of the file format is given below:
() It contains drive information, and is processed as comments.
(2) Data is saved in the order of the table No., operation register, table data 0 and table
data 1 from the left.
3) It contains comments, which are the translations of the contents of the operation
registers.

CA UTION

This function translates data obtained as post-processing of upload from the drive. This
processing may take some time depending on the PC used.
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8.7.3 /O Maintenance

The I/O maintenance function is used to save and browse the I/O related settings defined in
the drive or a definition file saved in the drive. Download/uploading of only I/O definition data
can be performed with the drive connected.

{Logical If0 Initial}

P = O S =T

# Physical Elock Number

{Physical - Logical I/0 Assign (Bit IN)}

-- Drv0Z serise —-
Drviz3
[ROM wersion] |
I : R7D40CA |
Ver RIS NS |
RomSum : dl7a |

|
[MotorTypel | (1)
URSCG3-01EH-%3%E-13%-% |
Default |

|
Date : Z003.03. 23 |
Time : 10:57 |

|
{Physical I/0 Information}
# I/0 | Volune
i +
In Bit | 1z
Out Bit I &

Physical Bit Number | Logical Block Number

Logical Bitj

#

<

b

A Exit |
Driver
Download
Upload
File:
Open,
Save ag...

> @

b

An I/O data file is saved as a text file. Although it is not necessary to be aware of the file

ADA NGER

format, a brief description of the file format is given below:
Q) It contains drive information, and is processed as comments.

(2 It consists of hard I/O assignments, hard I/O logical settings, logic I/O initial value

setup information and translated comments.

The utility software issues a software reset to the drive after downloading all /O settings in
order to reflect the settings as a download sequence. The drive is set to the servo OFF state

during a reset operation. Therefore, be sure to check safety before operating.
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8.7.4 Backup

ADA NGER

The backup function is used to perform the batch backup/batch restore operation of all user
setup data set up in the drive. Backed up data is saved as one file.

This function is useful for backup work for maintenance and when creating a copy of drive
data with the same settings.

Backup / Hestore g@g]
-— Drv0Z serise —-— -~ Exit |
DrvGa Diriver
[BOM version] I Daownload j—— Writes all user data into the drive.
o] : BT040CA 1
Vex : Lol I Upload )
Ponfum  : dl7a I Reads all user data from the drive.
1 File
[HotoxType] ]
URSCGE-015N-%3%E-15%-% | Oper...
Defaalt |
| Save az..
Date © EOD3.09.23 |
Time = 10:E2 ]
|

{Parameter Data}

SystemnBegl | #llo= FZOOODAS

Tmax | #11l= 8L51968
Scalelnit | #11z= E1E39Z
ZcalePulse | #llz= 425984
B TS 5 20
AEEEEEEEEERE A AR A RS wRE | g]] = o
EEEEEEEEEE A LR EREEEEE | §]16= 179994
B R B W —1z0000

S R R B e 03C19004
ExVinSense | #1z1= 10000
ExTFiSense | #1zz= 10000 =
< *

A backup file is saved as a text file. Its format is equivalent when the parameter file, operation
table file and I/O setup file explained in the previous sections are connected.

The utility software issues a software reset to the drive as a download sequence. At this time,
the servo is set to OFF, causing unexpected movements. When a reset confirmation message
is displayed, be sure to check safety before operating.
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8.7.5 Version Information

The currently connected drive's version information, motor type and other information are
obtained and displayed. If you have any questions or inquiries about the product, contact our
support desk shown in Version Information.

This is the email address of our support staff and URL. When
making inquiries, please attach the following drive information.

Dirvi3 Support Tool
R1.00.11

Copyright [C] 2003

' okogawa Electric Corporation DDM Center

Support desk -

Fiwssaasassnnsnnnnnnnnnnn,
ddrm-sales@cey. pokogawa. cojp Q
hittp: & v pokogawa, co.jps

EEEEEEEEEESEEEEEEEEEnnnn®

em[nmm

L]
[

Yumnmp

DR Y S s wmmlsuwmsssmssssssssssssssssssssmnnnngy

L,

a|-—- Drv0Z serise --— A
L

" -
® Drvis |
™ -
. g .
u |[ROM wersion] | .
= |ID : B7040CA | |
-

» [Ver - 1.0l | -
. 7]

.

Thiz product iz protected by the japan copyright act and
international regulations. Keep in mind that it will become
infringement of copyright if all or some of this product iz
reproduced without notice or a duplicate thing is distributed
without notice.
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8.8 FAQ Pertaining to the Utility Software
This section describes the frequently asked questions (FAQ) pertaining to the utility software.
B Updated Parameters are not Stored.

Writing data to a parameter (e.g., #1=2) changes only that value in RAM of the drive.
Therefore, that data is erased when the power is turned OFF. If you want to store updated
data, rewrite the parameter in EEPROM (e.qg., ##1=2), or write all parameters using the @16
command.

H The Utility Software Stops during Waveform Display due to a Communication Error.

Insufficient performance of your PC may be the cause. Check if the operating conditions are
met. Close all other applications if possible. Especially, if you are using the oscilloscope
function, it uses up more CPU power than any other functions.

If a communication error still occurs, change the communication cycle to a slower cycle.
However, in such a case, the oscilloscope function cannot be used.

B A Communication Error Occurs while Using the Oscilloscope Function for an Extended Period in
Windows 98.

Particularly in Windows 98, it seems there is a time contention problem between the power
supply monitor interrupt and the communication port interrupt. When using the oscilloscope
function, disable all power supply monitor related functions.

B Waveforms Different from Expected Waveforms were Obtained when the Time Axis was setto a
Long Range.

Especially when the time axis is set to a long range, waveforms different from actual
waveforms may be obtained especially relating to sampling. Always take account of an
aliasing problem before using.

B Communication Errors Occur Frequently on a USB-RS232C Converter.
Some converters may not operate correctly in this system. In particular, failure to receive data
occurs with the frequently communicated oscilloscope function. Also, an error may occur
during communication with the drive connected to the COM port of a PC due to the effect of
the drive software's in the converter.

B How can | Control the Drive from a PC Using an RS232C/485 Port?
We have control DLL for this purpose. You can create an application that controls multiple
drives in Visual Basic from your PC by installing this control DLL. For more information,
contact our Support Desk.

M Installation Failed in Windows 98.
The utility software is supported in Windows 98 Second Edition or higher.

l How can | Update Various Resource Files?
We periodically update the PDF and CSV files referenced from the utility software. To update

these files on your system, download the latest versions from our Web site and overwrite
them into the install folder.
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9. Maintenance and Inspection

Do not disassemble the motor and the drive.

Make sure to conduct an overall inspection at least every 20,000 hours of operation or every
5 years. Depending on the operating environment and operating conditions, it is appropriate
to carry out inspections at shorter intervals.

Depending on the result of inspection, the motor or the drive may require servicing or
replacing.

If there are any problems with the external wiring or usage environment/operating conditions,
solve such problems first and then repair or replace the motor or the drive.

Accumulated dust and dirt may cause failure; clean the motor and drive regularly to maintain
good usage conditions.

9.1 Daily Inspection

Inspect the motor and the drive before the start of operation to check that there are no
problems.

If you find any abnormalities, remove the causes and solve the problems before the start of
operation. The daily inspection check list covers the minimum items that should be checked
to ensure that there are no problems at the start of operation. Make sure the motor and the
drive are in good conditions when using them, so that the operation will be stable and
problem free.

Check item Inspection Judgment criteria
Power sunpl Is the input voltage within the standard 200 ~ 230V + 10 to15% (200VAC system)
PPy range? 100 ~ 115V + 10 to15% (100VAC system)
Interface power Is the input voltage within the standard

Depends on the interface specification

supply range?

0 ~ 40°C (motor)

. -
Is the ambient temperature appropriate~ 0 ~ 50°C (drive)

Zr?\;iirr):r?r:felnt Is the humidity appropriate? 38 N ggz;z 5: §$$g)r)
Is there dust? There must be no dust.
Is there any condensation? There must be no condensation.
Are all connectors fixed securely? The connectors must not be loosened.
Are all screws of external wiring fixed? The screws must not be loosened.
Wiring condition Are there any cables that are close to getting There must be no abnormality in appearance
cut? and current conduction.

Is there any interference between a cable

and moving part? There must be no contacts.

Is the main body fixed securely? The main body must not be loosened.
Installation condition 'S the load fixed securely? The load must not be loosened.
There must not be any worse sounds or

Are the driving sound and vibration normal? . ~ = . h
vibrations than during usual operation.

. . Are all rings normal? Bearings must r moothly with lay.
Conditions of internal e all bearings norma earings must rotate smoothly without play

mechanical parts There must not be any worse sounds than

Are the driving sound and vibration normal? .
usual operation.

Are there any scratches, damages, dirt, There must be no scratches, damages, dirt,

Appearance . . h . ; A
pp deformation or discoloration? deformation and discoloration.
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9.2 Backup and Restore Operations of User Data

It is recommended to back up user data to avoid data loss in case of accidents.

Backed up data is useful when startup new devices. For example, it is possible to restore
particular backed up data on several drives to use the same settings for each of them.
Backup and restore operations can be performed using the following methods.

B Backup and Restore Operations Using the Utility Software

By backing up user data using the utility software, the data can be saved as electronic files.
See Section 8.7.4, "Backup" for more information.

l Backup and Restore Operations Using the Operation Display Pendant (Optional)

By backing up user data using the operation display pendant, the data can be saved in the
embedded EEPROM of the operation display pendant. User data for multiple drives can be
stored without using other external devices. See the technical document of the operation
display pendant for more information.

9.3 Initialization of User Data (Reset All)

[Reset All] refers to returning all user data to the settings at the time of shipment from the
factory. Perform [Reset All] when you want to redo the drive settings from the scratch.

@®Operating Procedure

The reset all operation can be performed only by entering the designated command in
[Terminal Function] of the utility software or [Terminal Function] of the operation display panel
in order to prevent an erroneous operation. Erroneous operation can also be prevented by
requiring a password with command. The command format is as follows.

@90 : 2003

Password
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0 Load inertia/Load mass
Min: 0 LoadJ_or_M Dec
Max: 200000
Initial: O
Unit: 1/1000kgm™2 or 1/1000kg

Specifies the load inertia or load mass mounted on the motor. If the auto-tuning operation is
executed, the measured value is set automatically.

1 Servo stiffness setup
Min: -3 ServoRigid Dec
Max: 13
Initial: 3
Unit:

This parameter is used for servo tuning.

Specifies the servo stiffness (The larger the number selected, the servo stiffness of the motor

incregieij however, this also increases the possibility for the motor to begin to vibrate (or go

unstable)).
-3: Velocity control bandwidth 10Hz Position control bandwidth 5Hz
-2: Velocity control bandwidth 12Hz Position control bandwidth 6Hz
-1: Velocity control bandwidth 15Hz Position control bandwidth 8Hz
-0: Velocity control bandwidth 20Hz Position control bandwidth 9Hz
1: Velocity control bandwidth 30Hz Position control bandwidth 14Hz
2: Velocity control bandwidth 40Hz Position control bandwidth 16Hz
3: Velocity control bandwidth 50Hz Position control bandwidth 19Hz
4: Velocity control bandwidth 60Hz Position control bandwidth 22Hz
5: Velocity control bandwidth 70Hz Position control bandwidth 24Hz
6: Velocity control bandwidth 80Hz Position control bandwidth 26Hz
7: Velocity control bandwidth 90Hz Position control bandwidth 28Hz
8: Velocity control bandwidth 100Hz Position control bandwidth 30Hz
9: Velocity control bandwidth 110Hz Position control bandwidth 32Hz
10: Velocity control bandwidth 120Hz Position control bandwidth 34Hz
11: Velocity control bandwidth 130Hz Position control bandwidth 36Hz
12: Velocity control bandwidth 140Hz Position control bandwidth 38Hz
13: Velocity control bandwidth 150Hz Position control bandwidth 39Hz

2 Velocity control bandwidth #1
Min: 5 VelFreql Dec
Max: 400
Initial: 20
Unit: Hz

This parameter is used for servo tuning.
Specifies the control bandwidth #1 of the velocity control section of the servo loop.

3 Velocity control bandwidth #2
Min: 5 VelFreg2 Dec
Max: 400
Initial: 20
Unit: Hz

This parameter is used for servo tuning.
Specifies the control bandwidth #2 of the velocity control section of the servo loop.
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Integral time for velocity control #1

Min: 1 Vel IntTiml
Max: 1000
Initial: 1000
Unit: msec

This parameter is used for servo tuning.

Dec

Specifies the integral time #1 of velocity deviation integrator in the velocity control section of the

servo loop.

Integral time for velocity control #2

Min: 1 VelIntTim2
Max: 1000
Initial: 1000
Unit: msec

This parameter is used for servo tuning.

Dec

Specifies the integral time #2 of velocity deviation integrator in the velocity control section of the

servo loop.

Velocity integral limiting value #1

Min: 0 VellntLiml Dec

Max: 4999999

Initial: 10000

Unit:
This parameter is used for servo tuning.
Specifies the limiting value #1 of the velocity deviation integrator in the velocity control section
of the servo loop. Specify a smaller value when a wind-up condition occurs during operation. This
parameter is set automatically by either executing auto-tuning operation or changing the *servo
stiffness® parameter.

Velocity integral limiting value #2

Min: 0 VellntLim2 Dec

Max: 4999999

Initial 10000

Unit
This parameter is used for servo tuning.
Specifies the limiting value #2 of the velocity deviation integrator in the velocity control section
of the servo loop. Specify a smaller value when a wind-up condition occurs during operation. This
parameter is set automatically by either executing auto-tuning operation or changing the *servo
stiffness® parameter.

Position control bandwidth #1

Min: 1 PosFreql Dec

Max: 64

Initial: 1

Unit: Hz

This parameter is used for servo tuning.
Specifies the position control bandwidth #1 of the position control section of the servo loop.
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9 Position control bandwidth #2
Min: 1 PosFreq2 Dec
Max: 64
Initial: 1
Unit: Hz
This parameter is used for servo tuning.
Specifies the position control bandwidth #2 of the position control section of the servo loop.
10 Integral time for position control #1
Min: 10 PosIntTiml Dec
Max: 10000
Initial: 10000
Unit: msec

11

This parameter is used for servo tuning.
Specifies the integral time #1 of position deviation integrator in the position control section of the
servo loop.

12

Integral time for position control #2
Min: 10 PosIntTim2 Dec
Max: 10000
Initial: 10000
Unit: msec

This parameter is used for servo tuning.
Specifies the integral time #2 of position deviation integrator in the position control section of
the servo loop.

13

Position integral limiting value #1
Min: 0 PosiIntLiml Dec
Max: 4999999
Initial: 10000
Unit:

This parameter is used for servo tuning.

Specifies the limiting value #1 of the position deviation integrator in the position control section
of the servo loop. Specify a smaller value whe a wind-up condition occurs during operation. This
parameter is set automatically by either executing auto-tuning operation or changing the *servo
stiffness® parameter.

Position integral limiting value #2
Min: 0 PosIntLim2 Dec
Max: 4999999
Initial: 10000
Unit:

This parameter is used for servo tuning.

Specifies the limiting value #2 of the position deviation integrator in the position control section
of the servo loop. Specify a smaller value when a wind-up condition occurs during operation. This
parameter is set automatically by either executing auto-tuning operation or changing the *servo
stiffness” parameter.

TI 71M01D03-01EC] [J 6th Edition : 2005.01.15-00



appendix1-4

14 Position feed forward percentage
Min: 0 Pos_FF Dec
Max: 126
Initial: 90
Unit: %
Specifies the position feed forward value of the position control section of the servo loop.
15 Velocity feed forward percentage
Min: 0 Vel _FF Dec
Max: 126
Initial: 100
Unit: %
Specifies the velocity feed forward value of the velocity control section of the servo loop.
16 Acceleration feed forward percentage
Min: 0 Acc_FF Dec
Max: 200
Initial: 0
Unit: %
Specifies the acceleration feed forward value. This parameter calculates the internal gain based on
the load inertia/load mass.
18 Maximum position error in the (+) direction
Min: 1 PerrLimit+ Dec
Max: 999999
Initial: depend on motor.driver type
Unit: Pulse
Specifies the maximum allowable error in the positive direction before an error is detected.
Initial value: 5% of motor resolution
19 Maximum position error in the (-) direction
Min: -999999 PerrLimit- Dec
Max: -1
Initial: depend on motor.driver type
Unit: pulse

Specifies the maximum allowable error in the negative direction before an error is detected.

Initial value: -(5% of motor resolution)
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20

21

Frequency notch filter #1
Min: 50 NotchlFreq Dec
Max: 1500
Initial: depend on motor.driver type
Unit: Hz

This parameter is used for tuning against resonance.
Specifies the frequency of notch filter channel #1. Filter becomes valid by enabling Notch filter #1
through system register 2.

Initial value: 1500Hz

22

"Q" value of notch Ffilter #1
Min: 10 Notch1Q Dec
Max: 500

Initial: depend on motor.driver type
Unit: 1/100

This parameter is used for tuning against resonance.
Specifies the "Q" value of notch filter channel #1. Filter becomes valid by enabling Notch filter #1
through system register 2.

Initial value: 100

23

Frequency notch filter #2
Min: 50 Notch2Freq Dec
Max: 1500
Initial: depend on motor.driver type
Unit: Hz

This parameter is used for tuning against resonance.
Specifies the frequency of notch filter channel #2. Filter becomes valid by enabling Notch filter #2
through system register 2.

Initial value: 1500Hz

24

"Q" value notch Filter #2
Min: 10 Notch2Q Dec
Max: 500
Initial: depend on motor.driver type
Unit: 1/100

This parameter is used for tuning against resonance.
Specifies the "Q" value of notch filter channel #2. Filter becomes valid by enabling Notch filter #2
through system register 2.

Initial value: 100

First lag compensation frequency #1
Min: 20 LagFreql Dec
Max: 999
Initial: 999
Unit:

This parameter is used for tuning against resonance.
Specifies the lower range frequency of the first lag compensation filter. Filter becomes valid by
enabling the first lag compensator through system register 2.
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25

26

First lag compensation frequency #2
Min: 21 LagFreq2 Dec
Max: 1000
Initial: 1000
Unit:

This parameter is used for tuning against resonance.
Specifies the higher range frequency of the first lag compensation filter. Filter becomes valid by
enabling the first lag compensator through system register 2.

27

Velocity command filter bandwidth
Min: 50 vemdFi IFrg Dec
Max: 1000
Initial: 1000
Unit: Hz

Specifies the filtering bandwidth for velocity command value. Velocity command filter can not be
disabled. This parameter is alway enabled.

28

Velocity feedback Filter bandwidth
Min: 50 VFbFilFreq Dec
Max: 1000
Initial: 1000
Unit: Hz

This parameter is used for tuning against resonance.
Specifies filtering bandwidth for velocity information fed back to the velocity control section.
Filter is activated by enabling the velocity feedback filter in system register 2.

29

Actual position value filter frequency
Min: 1 PfbFilFreq Dec
Max: 200

Initial: depend on motor.driver type
Unit: Hz
Specifies the frequency of the actual position value filter. Filter becomes valid by enabling the

current position value filter through system register 2.
The filtered actual position value is not fed back to the position control section of the servo loop.

Initial value: 200Hz

Cycle count for coin signal activation
Min: 1 COIN_Cycle Dec
Max: 100
Initial: 1
Unit:

Specifies the nuber of system cycles executed (counted) before the coin signal goes active (1 system
cycle=1msec). The coin signal is activated if the absolute value of the position error is less than
or equal to the coin window value for the specified number of system cycles. The coin signal will be
deactivated immediately if the position error value exceeds the coin window value.

TI 71M01D03-01EC] [J 6th Edition : 2005.01.15-00



appendix1-7

30 Velocity monitor select
Min: 0 VelMonSel Dec
Max: 1
Initial: ©
Unit:
This parameter is used for monitoring signals by the analog monitor card (optional).
This parameter switches between the output modes of the velocity monitor.
0: Velocity monitor
1: Velocity monitor AC
31 Velocity monitor gain
Min: 8 VelMonGain Dec
Max: 24
Initial: 8
Unit:
This parameter is used for monitoring signals by the analog monitor card (optional).
Specifies the monitoring gain scale factor of the velocity monitor.
IT the specified scaling value is "n", then:
+/-3.07V vs +/-2"n
2°n will result in an amplitude of +/- 3.07V on the velocity monitor
The maximum amplitude voltage is +/-4.80V.
32 Analog monitor select #1
Min: 0 A Mon1Sel Dec
Max: 399
Initial: 372
Unit:

This parameter is used for monitoring signals by the analog monitor card (optional).

Selects item to be output to the analog monitor #1. Specify the paramter monitor number to be observed

33 Analog monitor gain #1
Min: 8 A MonlGain Dec
Max: 24
Initial: 8
Unit:
This parameter is used for monitoring signals by the analog monitor card (optional).
Specifies the monitoring gain scale factor of the analog monitor #1.
IT the specified scaling value is *n*, then:
+/-3.07V vs +/-2"n
2"n will result in an amplitude of +/- 3.07V on the velocity monitor
The maximum amplitude voltage is +/-4.80V.
34 Analog monitor select #2
Min: 0 A Mon2Sel Dec
Max: 399
Initial: 378
Unit:

This parameter is used for monitoring signals by the analog monitor card (optional).

Selects item to be output to the analog monitor #2. Specify the paramter monitor number to be observed
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35 Analog monitor gain #2
Min: 8 A Mon2Gain Dec
Max: 24
Initial: 8
Unit:

This parameter is used for monitoring signals by the analog monitor card (optional).
Specifies the monitoring gain scale factor of the analog monitor #2.
IT the specified scaling value is "n*, then:
+/-3.07V vs +/-2"n
2"n will result in an amplitude of +/- 3.07V on the velocity monitor
The maximum amplitude voltage is +/-4.80V.

36 Digital monitor select #1
Min: | D_MoniSel Hex
Max: g
Initial: depend on motor.driver type
Unit:

This parameter is used for monitoring signals by the analog monitor card (optional).
Selects item to be output to the digital monitor #1. Specify the paramter monitor number and bit
number to be observed.

Bit 16 - 8 Parameter monitor number
Bit 4 - 0 Bit number

Initial value: State when H00014010 #320 bitl6 is selected

37 Digital monitor select #2
Min: | D_Mon2Sel Hex
Max: g
Initial: depend on motor.driver type
Unit:

This parameter is used for monitoring signals by the analog monitor card (optional).
Selects item to be output to the digital monitor #2. Specify the paramter monitor number and bit
number to be observed.

Bit 16 - 8 Parameter monitor number
Bit 4 - 0 Bit number

Initial value: State when H00014000A #320 bit10 is selected
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38 Error process setup register 1
Min: | ErrorRegl Hex
Max: g
Initial: depend on motor.driver type

Unit:

Defines settings for valid/invalid and error treatment when an error occurs in the following list. The
top bit is to set valid/invalid, and the last 3 bits represent error processing code in each area.
Invalid setting is unavailable for excessive position command differential error (Invalid setting (0)
is not effective).

Valid/Invalid setting bit

0: Invalid 1: valid

Error processing code

0: Servo ON sustaining after deceleration and stop
1: Servo OFF after deceleration and stop

2: Servo ON sustainnig after immediate stop

3: Servo OFF after immediate stop

4: Servo OFF immediately

Bit 31 - 28 Over speed
Bit 27 - 24  Overload
Bit 23 - 20  Excessive position error
Bit 19 - 16 Excessive commanded position differential value
Bit 15 - 12  Tandem error (Slave drive error)
Bit 11 - 8 Coordinate error A
Bit 7 - 4 Bus voltage dropping
Bit 3 - 0 AC mains power supply voltage error
Initial value: HAAAABA2A
Over speed : Valid, Servo ON sustainnig after immediate stop
Overload o Vi Servo ON sustainnig after immediate stop

Excessive position error: Valid, Servo ON sustainnig after immediate stop
Excessive commanded position differential value:

Vi Servo ON sustainnig after immediate stop
Tandem error Servo OFF after immediate stop
Coordinate error A : Servo ON sustainnig after immediate stop
Bus voltage dropping : Invalid, Servo ON sustainnig after immediate stop
AC mains power supply voltage error:

Valid, Servo ON sustainnig after immediate stop

39 Error process setup register 2
Min: O ErrorReg2 Hex
Max: g
Initial: depend on motor.driver type

Unit:

Defines settings for valid/invalid and error treatment when an error occurs in the following list. The
top bit is to set valid/invalid, and the last 3 bits represent error processing code in each area.

Valid/Invalid setting bit

0: Invalid 1: valid

Error processing code

0: Servo ON sustaining after deceleration and stop
1: Servo OFF after deceleration and stop

2: Servo ON sustainnig after immediate stop

3: Servo OFF after immediate stop

4: Servo OFF immediately

Bit 31 - 28 + direction hardware End of Travel (EOT) limit
Bit 27 - 24 - direction hardware End of Travel (EOT) limit
+

Bit 23 - 20 direction software End of Travel (EOT) limit
Bit 19 - 16 - direction software End of Travel (EOT) limit
Bit 15 - 12 (reserved)

Bit 11 - 8 Monitor pulse output error( CC-Link Error

Bit 7 - 4 Interface emergency stop

Bit 3 - 0 (reserved)

Drvé0 00 0BItllD 8 DD DOO0ODDOOCC-LinkOODDODOO0DODDOO0O0DDDO0O0O0ODDOO0O0OD
Initial value: H2222*ab* (*: unfixed)

(#)direction hardware EOT : Invalid, Servo ON sustai
(-)direction hardware EOT : Invalid, Servo ON sustai
(+)direction software EOT : Invalid, Servo ON sustai
(-)direction software EOT : Invalid, Servo ON sustai

ig after inmediate stop
ig after immediate stop
ig after immediate stop
ig after immediate stop

Monitor pulse output error:
Interface emergency stop

Valid Servo ON sustainnig after inmediate stop

: Valid, Servo OFF after immediate stop
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40 Start up table number
Min: 0 StrUpTbINo Dec
Max: 59
Initial: 59
Unit:
Specifies the table number to start up automatically when drive is turned on. Select "Enable® for
start up operation in system register 2 in order to execute this function.
42 (+) direction software EOT limit setup
Min: -999999999 +SOT_Limit Dec
Max: 999999999
Initial: 0
Unit: Axis command unit
Specifies the + direction the End of Travel (EOT) software limit value.
43 (-) direction software EOT limit setup
Min: -999999999 -SOT_Limit Dec
Max: 999999999
Initial: 0
Unit: Axis command unit
Specifies the - direction End OF Travel (EOT) software limit value.
44 Velocity override percentage 1
Min: 0 VelOvrridl Dec
Max: 20000
Initial: 10000
Unit: 17100 %
Specifies override percentage 1 for feeding velocity.
45 Velocity override percentage 2
Min: 0 VelOvrrid2 Dec
Max: 20000
Initial: 10000
Unit: 17100 %

Specifies override percentage 2 for feeding velocity.
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46 Area signal 0 ON
Min: depend on setting Area0_On Dec
Max: depend on setting
Initial: ©
Unit: Axis command unit
Specifies the position where area signal 0 turns on.
Minimum value: [rotation coordinate system]: O
[linear coordinate system] : -999999999
Maximum value: [rotation coordinate system]: Scaling data(on the command unit)
value-1
[linear coordinate system] : 999999999
47 Area signal 0 OFF
Min: depend on setting Area0 Off Dec
Max: depend on setting
Initial: 0
Unit: Axis command unit
Specifies the position where area signal 0 turns off.
Minimum value: [rotation coordinate system]: O
[linear coordinate system] : -999999999
Maximum value: [rotation coordinate system]: Scsillin% data(on the command unit)
value-
[linear coordinate system] : 999999999
48 Area signal 1 ON
Min: depend on setting Areal On Dec
Max: depend on setting
Initial: ©
Unit: Axis command unit
Specifies the position where area signal 1 turns on.
Minimum value: [rotation coordinate system]: 0O
[linear coordinate system] : -999999999
Maximum value: [rotation coordinate system]: Scaling data(on the command unit)
lue-1
[linear coordinate system] : 389389999
49 Area signal 1 OFF
Min: depend on setting Areal Off Dec
Max: depend on setting
Initial: ©
Unit: Axis command unit
Specifies the position where area signal 1 turns off.
Minimum value: [rotation coordinate system]: O
[linear coordinate system] : -999999999
Maximum value: [rotation coordinate system]: Scsillin% data(on the command unit)
value-
[linear coordinate system] : 999999999
50 Operation range under test mode
Min: 1 TestWidth Dec
Max: 32767

Initial: depend on motor.driver type

Unit: Axis command unit

Specifies the operating range (distance of move) in test mode.

Initial value:

[rotation]: About 0.2% value of rated speed 2*0.002*360deg for the rated speed
at 2rps -> Approx. 1.44deg

[linear]: 1*0.002*1000mm for the rated speed
at 1mps -> Approx. 2mm
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Operation range under auto-tuning mode

52

Min: 1
Max: 9999999
Initial: depend on motor.driver type

Unit: Axis command unit

AT-Width Dec

Specifies the operating range (distance of move) in auto-tuning mode.

Initial value:

[rotation]: About 2% of the rated speed 2*0.02*360deg for 2rps
-> Approx. 14.4deg

[linear]: Approx. 10mm

Maximum acceleration/deceleration time under auto-tuning

53

Min: 100
Max: 9999
Initial: 9999
Unit: msec

AT-TaccMax Dec

Specifies the maximum value of acceleration/deceleration time in auto-tuning mode.

Initial acceleration/deceleration time under auto-tuning

54

Min: 100
Max: 9999
Initial: 1000
Unit: msec

AT-Tacclni Dec

Specifies the initial value of acceleration/deceleration time in auto-tuning mode.

Repetition number for auto-tuning

55

Min: 1
Max: 20
Initial: 6
Unit:

AT-Cycle Dec

Specifies the number of times to execute operation in auto-tuning mode.

Overshoot distance in[ homing operation

Min: 1
Max: 9999999
Initial: depend on motor.driver type

Unit: Axis command unit

ORG-0vrmov Dec

Specifies the overshoot distance during the Z-pulse sensing move for the 2nd move and all subsequent
moves. It determines how far the motor moves beyond the position of the 1st Z-Pulse home sensing move

Initial value: Approx. 1/16 of Z-pulse pitch
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56 Offset distance from home position
Min: -9999999 ORG-Offset Dec
Max: 9999999
Initial: O
Unit: Axis command unit

Specifies the offset distance from the home position the motor will move to once the homing operation
has completed.

57 Coordinate value in command units after homing
Min: depend on setting ORG-Scmd Dec
Max: depend on setting
Initial: O
Unit: Axis command unit

Specifies the coordinate value in command units at the home position when
the homing operation has completed.

Minimum value: [rotation coordinate system]: O
[linear coordinate system] : -999999999
Maximum value: [rotation coordinate system]: Scaling data(on the command unit)
value-1
[linear coordinate system] : 999999999

58 Z-Pulse sensing iterations during homing
Min: 1 ORG-Z_Cyc Dec
Max: 16
Initial: 1
Unit: Number of times

Specifies the number of cycles (2 or more) the Z-pulse will be approached and found during the homing

move.
59 Torque/Force limit percentage
Min: 0 TF_Limit Dec
Max: 19999
Initial: 19999
Unit: 17100 %

This parameter limits the torque or force.

60 Homing EOT sensor search velocity
Min: 1 ORG-0T-Vel Dec
Max: depend on setting

Initial: depend on motor.driver type

Unit: Axis command unit/sec

Specifies the velocity when executing End of Travel (EOT), or limit, signal search
during homing operation. This parameter is invalid if the EOT search operation is not selected in the
table setup menu.

Initial value: Approx. 10% of the rated motor velocity
Maximum value: Value of the User defined maximum velocity
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61 Home sensor search velocity in homing operation
Min: 1 ORG-ORGVel Dec
Max: depend on setting

Initial: depend on motor.driver type

Unit: Axis command unit/sec

Specifies the velocity to search for the home sensor active region in homing mode. This parameter is
invalid if the home sensor active region is not used.

Initial value: Approx. 10% of the rated motor velocity
Maximum value: Value of the User defined maximum velocity

62 Initial Z-pulse search velocity
Min: 1 ORG-Z-Vell Dec
Max: depend on setting

Initial: depend on motor.driver type

Unit: Axis command unit/sec

Specifies the velocity when executing the initial Z-pulse search after
the home sensor is found. Besides the initial Z-pulse search, this velocity
is also used for the following:

Home backup for Z-pulse search after 2nd search iteration
Home backup to sense home position after Z-pulse search completed
Homing move after Z-pulse search completed

Initial value: Approx. 5% of the rated motor velocity
Maximum value: Value of the User defined maximum velocity

63 Z-pulse search velocity after 2nd iteration
Min: 1 ORG-Z-Vel2 Dec
Max: depend on setting

Initial: depend on motor.driver type

Unit: Axis command unit/sec

Specifies the velocity when executing the Z-pulse search after the 2nd
iteration of the Z-pulse search in homing operation.

Initial value: Approx. 0.1% of the rated motor velocity
Maximum value: Value of the User defined maximum velocity

64 Feeding Velocity #0
Min: 1 FeedVelO Dec
Max: depend on setting

Initial: depend on motor.driver type
Unit: Axis command unit/sec

This parameter is used for table and jog operations.
Specifies the feeding velocity #0.

Initial value: Approximately equal to the rated motor velocity
Maximum value: Value of the User defined maximum velocity

65 Feeding Velocity #1
Min: 1 FeedVell Dec
Max: depend on setting

Initial: depend on motor.driver type

Unit: Axis command unit/sec

This parameter is used for table and jog operations.
Specifies the feeding velocity #1.

Initial value: Approximately equal to the rated motor velocity
Maximum value: Value of the User defined maximum velocity
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66 Feeding Velocity #2
Min: 1 FeedVel2 Dec
Max: depend on setting

Initial: depend on motor.driver type

Unit: Axis command unit/sec

This parameter is used for table and jog operations.
Specifies the feeding velocity #2.

Initial value: Approximately equal to the rated motor velocity
Maximum value: Value of the User defined maximum velocity

67 Feeding Velocity #3
Min: 1 Feedvel3 Dec
Max: depend on setting

Initial: depend on motor.driver type

Unit: Axis command unit/sec

This parameter is used for table and jog operations.
Specifies the feeding velocity #3.

Initial value: Approximately equal to the rated motor velocity
Maximum value: Value of the User defined maximum velocity

68 Feeding Velocity #4
Min: 1 Feedvel4 Dec
Max: depend on setting

Initial: depend on motor.driver type

Unit: Axis command unit/sec

This parameter is used for table and jog operations.
Specifies the feeding velocity #4.

Initial value: Approximately equal to the rated motor velocity
Maximum value: Value of the User defined maximum velocity

69 Feeding Velocity #5
Min: 1 Feedvel5 Dec
Max: depend on setting

Initial: depend on motor.driver type

Unit: Axis command unit/sec

This parameter is used for table and jog operations.
Specifies the feeding velocity #5.

Initial value: Approximately equal to the rated motor velocity
Maximum value: Value of the User defined maximum velocity

70 Feeding Velocity #6
Min: 1 FeedVel6 Dec
Max: depend on setting

Initial: depend on motor.driver type

Unit: Axis command unit/sec

This parameter is used for table and jog operations.
Specifies the feeding velocity #6.

Initial value: Approximately equal to the rated motor velocity
Maximum value: Value of the User defined maximum velocity
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71 Feeding Velocity #7
Min: 1 Feedvel7 Dec
Max: depend on setting
Initial: depend on motor.driver type
Unit: Axis command unit/sec
This parameter is used for table and jog operations.
Specifies the feeding velocity #7.
Initial value: Approximately equal to the rated motor velocity
Maximum value: Value of the User defined maximum velocity
72 Acceleration time #0
Min 1 Tacc0 Dec
Max: 59999
Initial: 1000
Unit msec
Specifies the acceleration #0 required for velocity change from zero velocity to the maximum velocity
(#305)
73 Acceleration time #1
Min: 1 Taccl Dec
Max: 59999
Initial: 1000
Unit: msec
Specifies the acceleration #1 required for velocity change from zero velocity to the maximum velocity
(#305)
74 Acceleration time #2
Min: 1 Tacc?2 Dec
Max: 59999
Initial: 1000
Unit: msec
Specifies the acceleration #2 required for velocity change from zero velocity to the maximum velocity
(#305)
75 Accleration time #3
Min 1 Tacc3 Dec
Max: 59999
Initial 1000
Unit msec

Specifies the acceleration #3 required for velocity change from zero velocity to the maximum velocity

(#305)
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76 Deceleration time #0
Min: 1 TdecO Dec
Max: 59999
Initial: 1000
Unit: msec

Specifies the deceleration time #0 required for velocity change from the maximum velocity (#305) to

zero velocity.

77 Deceleration time #1
Min: 1 Tdecl Dec
Max: 59999
Initial: 1000
Unit: msec

Specifies the deceleration time #1 required for velocity change from the maximum velocity (#305) to

zero velocity.

78 Deceleration time #2
Min: 1 Tdec2 Dec
Max: 59999
Initial: 1000
Unit: msec

Specifies the deceleration time #2 required for velocity change from the maximum velocity (#305) to

zero velocity.

79 Deceleration time #3
Min: 1 Tdec3 Dec
Max: 59999
Initial: 1000
Unit: msec

Specifies the deceleration time #3 required for velocity change from the maximum velocity (#305) to

zero velocity.

80 Deceleration time for immediate stop
Min: 1 TdecHigh Dec
Max: 59999
Initial: 1
Unit: msec

Specifies the deceleration time required for the velocity change from maximum velocity (#305) to zero
velocity when executing immediate stop.
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81 External analog command offset
Min: -30000 AcmdOffset Dec
Max: 30000
Initial: ©
Unit: digit

This is the offset setting for an external analog command (optional). This value is added to an A/D
converted value from an external analog command, and it is commanded to the internal circuit.

90 Coin window #0
Min: 0 CoinWidth0 Dec
Max: 9999999
Initial: 5
Unit: Axis command unit or pulse

Specifies the coin window #0 width to be used for position settling check and coin standby in the
position control section.

91 Coin window #1
Min: 0 CoinWidthl Dec
Max: 9999999
Initial: 5
Unit: Axis command unit or pulse

Specifies the coin window #1 width to be used for position settling check and coin standby in the
position control section.

92 Coin window #2
Min: 0 CoinWidth2 Dec
Max: 9999999
Initial: 5
Unit: Axis command unit or pulse

Specifies the coin window #2 width to be used for position settling check and coin standby in the
position control section.

93 Coin window #3
Min: 0 CoinWidth3 Dec
Max: 9999999
Initial: 5
Unit: Axis command unit or pulse

Specifies the coin window #3 width to be used for position settling check and coin standby in the
position control section.
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94 Coin window #4
Min: 0 CoinWidth4 Dec
Max: 9999999
Initial: 5
Unit: Axis command unit or pulse

Specifies the coin window #4 width to be used for position settling check and coin standby in the
position control section.

95 Coin window #5
Min: 0 CoinWidth5 Dec
Max: 9999999
Initial: 5
Unit: Axis command unit or pulse

Specifies the coin window #5 width to be used for position settling check and coin standby in the
position control section.

96 Coin window #6
Min: 0 CoinWidth6 Dec
Max: 9999999
Initial: 5
Unit: Axis command unit or pulse

Specifies the coin window #6 width to be used for position settling check and coin standby in the
position control section.

97 Coin window #7
Min: 0 CoinWidth7 Dec
Max: 9999999
Initial: 5
Unit: Axis command unit or pulse

Specifies the coin window #7 width to be used for position settling check and coin standby in the
position control section.

98 System setup register 2
Min: O SystemReg2 Hex
Max: g

Initial: depend on motor.driver type

Unit:
Bit23 Enable actual position value filter
Bit2l Enable velocity feedback filter
Bitl8 Enable first lag compensation filter

Bitl7 Enable notch filter #2

Bitl6 Enable notch filter #1

Bit 1 Disable M-function when an error occurs

Bit 0 Enable start up operation (motion control table operation)

Initial value: H00030002
Enable actual position value filter [without interpolation process]:
[with interpoloation process]

0 Disable
1 Enable
Enable velocity feedback filter : 0 Disable
Enable first lag compensation filter : 0 Disable
Enable notch filter #2 : 1 Enable
Enable notch filter #1 1 Enable
Disable M-function when an error occurs 1 Enable
Enable start up operation (motion control table operation) 0 Disable
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99 System setup register 3
Min: | SystemReg3 Hex
Max: g
Initial: depend on motor.driver type
Unit:
See item/chapter related to system setting register in the utility software/technical manual.
Homing mode:
Bit23 Enables the home sensor position error
Bit2l Deceleration type for offset move
Bit20 Acceleration type for offset move
Bitl9-18 Select deceleration time for offest move
Bitl7-16 Select acceleration time for offest move
Bitl4-12 Select offset move velocity
Jog mode:
Bit 9 Deceleration type in jog operation
Bit 8 Acceleration type in jog operation )
Bit 7- 6 Select deceleration time in jog operation
Bit 5- 4 Select acceleration time in jog operation
Bit 2- 0 Select velocity in jog operation
Initial value: HO08000F7
Enables the home sensor position error : 1 Enable
Deceleration type for offset move : 0 Constant acceleration
Acceleration type for offset move : 0 Constant acceleration
Select deceleration time for offest move : 0 Deceleration time #0
Select acceleration time for offest move : 0 Accleration time #0
Select offset move velocity : 0 Feeding velocity #0
Deceleration type in jog operation : 0 Constant acceleration
Acceleration type in jog operation : 0 Constant acceleration
Select deceleration time in jog operation : 3 Deceleration time #3
Select acceleration time in jog operation : 3 Acceleration time #3
Select velocity in jog operation : 7 Feeding velocity #7
100 Variable 0
Min: 0 Variable0 Dec
Max: g
Initial: 0
Unit:
101 Variable 1
Min: Variablel Dec
Max:
Initial:
Unit:
102 Variable 2
Min: Variable2 Dec
Max:
Initial:
Unit:
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103 Variable 3
Min: 0 Variable3 Dec
Max:
Initial: O
Unit:
104 Variable 4
Min: 0 Variable4 Dec
Max:
Initial: O
Unit:
105 Variable 5
Min: 0 Variable5 Dec
Max:
Initial: O
Unit:
106 Variable 6
Min: 0 Variable6 Dec
Max:
Initial: O
Unit:
107 Variable 7
Min: 0 Variable7 Dec
Max:
Initial: O
Unit:
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108 Variable 8
Min: 0 Variable8 Dec
Max: 0
Initial: O
Unit:
109 Variable 9
Min: 0 Variable9 Dec
Max: 0
Initial: O
Unit:
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110 System setup register 1 Updated on power cycle
Min: O SystemRegl Hex
Max: g
Initial: depend on motor.driver type
Unit:

Bit31-28 Setup of AC power monitoring cycle
cycle time=(setting value+2)*10msec
Bit25 Select serial interface for jog operation
(0: controller, 1: serial)
Bit24 Select controller interface for high speed processing start signal
(0: low[Invalid], 1: high[valid])
Bitl7 Select pulse scale for coin window
(0: command units, 1: pulse units)
Bitl6 Sustain command value in command unit during servo-ON
(0: Invalid, 1: Valid)
Bitl3 Select ext. Analog sub input function for torque/force
(0: torque/force limit, 1: torque/force feed forward)
Bitl2 Enable ext. Analog sub input (ASUB_IN)
(0: Invalid, 1: Valid)
Bitll Brake-ON during servo-OFF (only for motors with dynamic brake)
(0: Invalid, 1: Valid)
Bitl0 Enable Z-pulse hysteresis on inaccurate edge
(only for software ZERO type)
(0: Invalid, 1: Valid)
Bit 9 Select linear coordinate command units
(0: rotation, 1: linear)
Bit 8 Coordinate commanded direction setup
gO00OO0O0o0Ooo(o: Pos. Dir.=CW, 1: Pos. Dir.=CCW)
Bit 7- 6 Pulse command signal type (0:UP-DOWN(CW/CCW), 1: A-B(incremental
encoder), 2: PLS-SIGN(step/direction), 3: reserved)
Bit 5 Pulse monitor (encoder out) signal type (0: UP-DOWN(CW/CCW),
1: A-B(incremental encoder))
Bit 4 External analog input range (0: +/-6V, 1: +/-10V)
Bit 3 Select position control mode (0: I1-P, 1: Proportional integration)
Bit 2 Select velocity control mode (0: Proportional,
1: Proportional integration control)
OBit 1- 0 Basic control mode
(0: (reserved), 1: Torque/Force, 2: Velocity, 3: Position)
Inital value: Motor/Drive dependent
Setup of AC power monitoring cycle : 15 170msec
Select serial interface for jog operation : 1 Serial interface
Select controller interface for high speed
processing start signal 2 0 Slow speed
Select pulse scale for coin window 0 Command unit
Sustain command value in command unit during servo-ON 0 Disalbe
Select ext. Analog sub input function for torque/force : 0 Feed forward
Enable ext. Analog sub input (ASUB_IN) : 0 Disable
Brake-ON during servo-OFF : 1 Enable (Brake-ON)
Enable Z-pulse hysteresis on inaccurate edge : 1 Enable (Hysteresis)
Select linear coordinate command units : 0 Rotation coordinate
: 1 Linear coordinate
Coordinate commanded direction setup [rotation] 1w
[linear] : 1 Right side
Pulse command signal type : 2 PLS-SIN(STP-DIR)
Pulse monitor (encoder out) signal type : 1 A-B(incremental
encoder)
External analog input range 20 +/-6V
Select position control mode 0 I-P
Select velocity control mode : 0 Proportional
Basic control mode : 3 Position control

111 Maximum velocity limit Updated on power cycle
Min: 1 Vmax Dec
Max: 32000000
Initial: depend on motor.driver type

Unit: Axis command unit/sec

Specifies the maximum velocity the drive can move the motor (in units/sec).

This value must be less

than or equal to the maximum mechanical speed of the motor (in rev/sec [rotary motor] or meters/sec

[linear motor]).

Therefore, the command units, units/sec, must be converted to rps, or mps, to verify

this parameter meets this requirement. This maximum velocity value is displayed using monitor #305.

Initial value: Approximately equal to the rated motor velocity
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112 Scaling data ratio denominator (on the command unit) Updated on power cycle
Min: 10000 ScaleUnit Dec
Max: 99999999

Initial: depend on motor.driver type

Unit: Axis command unit

Specifies the scale factor denominator to convert the units of axis related parameters in pulses to
user definable units (axis command units). The value specified is equivalent to the axis scaling data
(on the pulse) parameter. If the rotary coordinate system is selected, this parameter is set to the
number of units in one rotation of the axis command coordinate system. For example,

Ex) Rotation: Circumference [micron]
Linear: Ball screw lead pitch [micron]

Pulse units=(#113 / #112) * axis command units

Initial value:
[rotation] DM Motor resolution / 4 [unit/rev]
DR Motor resolution / 2 [unit/rev]

[Linear] Motor resolution / 2 [unit/m]
113 Scaling data ratio numerator (on the pulse) Updated on power cycle
Min: 10000 ScalePulse Dec
Max: 99999999

Initial: depend on motor.driver type

Unit: pulse

Specifies the scale factor numerator to convert the units of axis related parameters to user definable
units (axis command units). The value specified is equivalent to the axis scaling data (on the
command unit) parameter. If the rotary coordinate system is selected, the parameter value is set to
the number of pulses in one rotation of the pulse coordinate system.

Pulse units = (#113 / #112) * axis command units

Initial value: Motor resolution [rotation] unit [pls/rev]
[linear] unit [pls/m]

121 External velocity input sensitivity Updated on power cycle
Min: 2000 ExVinSense Dec
Max: 49999

Initial: depend on motor.driver type
Unit: 17100 %

Specifies the sensitivity (scaling) of the analog command input (controller interface) for commanded
velocity in velocity control mode (system setup register 1, bitsl-0, option 2). The value is a
percentage of the rated velocity which is indicated by monitor #307. The value specified shall be
equal to the maximum input voltage, which is determined by the analog input range (+/-6V or +/-10 V)
set in system setup register 1, bit4.

122 External torque/force input sensitivity Updated on power cycle
Min: 2000 ExTFiSense Dec
Max: 19999

Initial: depend on motor.driver type
Unit: 17100 %

Specifies the sensitivity (scaling) of the analog command input (controller interface) for the
commanded torque/force mode (system setup register 1, bitsl-0, option 1), or when executing
torque/force limiting. It also specifies the sensitivity (scaling) of the analog sub input (controller
interface) for torque/force feed forward functionality. The value is a percentage of the maximum
torque/force of the motor, which is part of monitor #301. The value specified shall be equal to the
maximum input voltage, which is determined by the analog input range (+/-6V or +/-10 V) set in system
setup register 1, bit4.
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300 Driver version

Unit: N/A DriverCode

Indicates the driver version.
Bit 11- 8 Firmware version code Integer part

Bit 7- 4 Firmware version code 1st digit below decimal point
Bit 3- 0 Firmware version code 2nd digit below decimal point

301 Motor specifications

Hex

Unit: N/A MotorCode

Indicates the motor specifications.

O Bit31 Type of motor

0 Bit28-24 Series of motor

0 Bit23 1: Absolute Motor 0: Incremental motor
OBitl7-16 Voltage

0 Bitl5-12 Current

O Bitl1-0 Torque and thrust

302 Motor resolution

Hex

Unit: pulse/rev0 pulse/m MotorRes

Indicates the motor resolution.

303 Velocity unit conversion coefficient

Dec

Unit: digit/rps digit/mps VelSense

Indicates the velocity unit conversion coefficient.

Dec

This monitor value converts from the internal value of the velocity (digits) to [rps] or [mps].

304 Maximum motor velocity

Unit: pulse/sec Vmax[p/s]

Indicates the maximum velocity based upon the mechanical limit of the motor/drive combination.

305 User defined maximum velocity

Dec

Unit: Axis command unit/sec Vmax

This is defined as the smaller value between mechanical limit of the motor/drive combination

Dec

[converted to axis command unit/sec] and the maximum velocity limit parameter [axis command unit/sec]
set in user setting mode. The commanded position velocity is limited by the lesser of the two
values. When executing a trapezoidal motion profile (equal acceleration and deceleration ramps) in

operation mode, the acceleration/deceleration time depends on the acceleration/deceleration
parameters, feed velocity parameter, and the lesser of maximum velocity parameters.
velocity exceeding the mechanical limit of the motor/drive combination is prohibited.

A commanded
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306 Z-pulse interval
Unit: pulse ZeroPitch Dec
Indicates the number of encoder pulses contained within one Z-pulse width.
307 Rated velocity
Unit: Axis command unit/sec Vrate Dec
Indicates the rated velocity defined by motor and drive.
310 Physical (Onboard) input blocks 3..0
Unit: N/A PbitIn3-0 Hex
Indicates the status of physical (onboard) input blocks 3 - 0 (32 bits).
311 Physical (Onboard) input blocks 7..4
Unit: N/A PbitIn7-4 Hex
Indicates the status of physical (onboard) input blocks 7 - 4 (32 bits).
312 Physical (Onboard) output blocks 3..0
Unit: N/A PbitOut3-0 Hex
Indicates the status of physical (onboard) output blocks 3 - 0 (32 bits).
313 Physical (Onboard) output blocks 7..4
Unit: N/A PbitOut7-4 Hex
Indicates the status of physical (onboard) output blocks 7 - 4 (32 bits).
314 Logic (Virtual) input blocks 3..0
Unit: N/A LbitIn3-0 Hex
Indicates the status of logic (virtual) input blocks 3 - 0 (32 bits).
315 Logic (Virtual) input blocks 7..4
Unit: N/A LbitIn7-4 Hex

Indicates the status of logic (virtual) input blocks 7 - 4 (32 bits).
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316

Logic (Virtual) output blocks 3..0

317

Unit: N/ZA

LbitOut3-0 Hex

Indicates the status of logic (virtual) output blocks 3 - 0 (32 bits).

Logic (Virtual) output blocks 7. .4

Unit: N/A

LbitOut7-4 Hex

Indicates the status of logic (virtual) output blocks 7 - 4 (32 bits).

320 Status register #1
Unit: N/A StatusRegl Hex
Bit31-24  Error code (main)
Bit23-20 Error code (sub)
Bitl9 Error present
Bitl8 Home successful
Bitl7 In position status
Bitl6 Coin(no position error) status
OBitl4 Dwell active
OBitl3 M function executing
OBitl2 Drive operation active
OBitll Jog operation active
0 Bitl0 Axis operation active
OBit 9 Servo ready
OBit 8 Driver ready
OBit 2 Serial interface select for operation device
321 Status register #2
Unit: N/A StatusReg?2 Hex
Bit30 Pos. hardware EOT limit active
Bit29 Neg. Hardware EOT limit active
Bit28 Home sensor active
Bit27 Area signal 1 status
Bit26 Area signal 2 status
Bit25-24 Velocity % override select
Bit22-20 Selected coin window #
Bitl9 Position control integration active
Bitl8 Velocity control integration active
Bitl7 Position control selected (0: 1st side, 1: 2nd side)
Bitl6 Velocity control selected (0: 1st side, 1: 2nd side)
Bitl5 Z-pulse status
Bit 7 Over speed status
Bit 6 Overload status
Bit 5 Excessive position error
Bit 4 Commanded position pulses overflow
Bit 2 Excessive regeneration
Bit 1 Excessive AC mains voltage
Bit 0 AC mains voltage out of range
322 Status register #3
Unit: N/A StatusReg3 Hex

Bit23-16 Operation pattern code
Bitl5- 8 M function code
Bit 7- 0 Operation table code
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325 Commanded current value
Unit: digit Icmd Dec
Indicates the value of the current being commanded. The value is 4096 digits when maximum current is
commanded.
326 Commanded current limit value
Unit: digit IcmdLimit Dec

Indicates the value of commanded current in digits, limited by the torque/force function, when the
torque/force function is enabled (used). The value is 4096 digits when maximum current is commanded.

330 Commanded torque/force value

Unit: digit TFcmdF Dec

Indicates the value of the torque/force being commanded. The value for the maximum torque/force of the
monitor is at 8192 digits.

331 Pre-filtering commanded torque/force value

Unit: digit TFcmd Dec

Indicates the the value of the torque/force being commanded before using phase delay compensation or
notch filter. The value becomes equal to maximum torque/force at 8192 digits.

333 Commanded acceleration feed forward value

Unit: digit Aff Dec

Indicates the commanded accleration feed forward value.

340 Commanded velocity value

Unit: digit Vemd Dec

Indicates the velocity command value. Number in digits is converted to [rps] or [mps] by dividing by
the Velocity unit conversion coefficient monitor value.

341 Commanded post-filtering velocity command value

Unit: digit VemdF Dec

Indicates the commanded velocity value after velocity command filter processing. Number in digits is
converted to [rps] or [mps] by dividing by the Velocity unit conversion coefficient (#303).

342 Actual velocity value

Unit: digit Vfb Dec

Indicates the actual velocity value. Number in digits is converted to [rps] or [mps] by dividing by
the Velocity unit conversion coefficient monitor value(#303).
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343 Actual velocity value post-filtering

Unit: digit VFbF Dec

Indicates the actual velocity value after filtering velocity feedback. Number in digits is converted
to [rps] or [mps] by dividing by the Velocity unit conversion coefficient (#303).

346 Velocity error

Unit: digit Verr Dec

Indicates the difference between the Actual velocity monitor value and the Commanded velocity monitor
value. Number in digits is converted to [rps] or [mps] by dividing by the Velocity unit conversion
coefficient monitor value.

355 Commanded motor linear coordinate value

Unit: pulse MotorPcmd Dec

Indicates the commanded motor linear coordinate value.

356 Actual value of motor linear coordinate

Unit: pulse MotorPfb Dec

Indicates the actual value of motor linear coordinate after the eccentricity compensation.

357 Motor linear coordinate error

Unit: pulse MotorPerr Dec

Indicates the difference between the Actual value of motor linear coordinate monitor value and the
Commanded linear coordinate monitor value.

358 Actual value of motor linear coordinate post-filtering

Unit: pulse MotorPfbF Dec

Indicates the actual value of motor®s linear coordinate, which has been compensated for eccentricity,
after filtering actual position value.

359 Differential value of commanded motor linear coordinate

Unit: kpulse/sec M_DiffPcmd Dec

Indicates the differential value of the commanded motor linear coordinate value. (sampling per 1 msec)

360 Actual differential value of motor linear coordinate

Unit: kpulse/sec M_DiffPfb Dec

Indicates the differential value of actual motor linear coordinate value. (sampling per lmsec)
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361 Actual differential value of motor linear coordinate post-filtering

Unit: kpulse/sec M_DiffPfbF Dec

Indicates the actual differential value of motor®s linear coordinate, which has been compensated for
eccentricity, after filtering actual position value.

362 Second differential value of motor linear coordinate command

Unit: Mpulse/sec”2 M_Dif2Pcmd Dec

Indicates the second differential value of motor linear coordinate command value. (sampling per 1lmsec)

370 Commanded position value (pulse)

Unit: pulse Pcmd[p] Dec

Indicates the commanded position value in pulses.

371 Actual position value (pulse)

Unit: pulse Pfb[p] Dec

Indicates the actual position value in pulses.

372 Position error (pulse)

Unit: pulse Perr[p] Dec

Indicate the position error in pulses.

373 Actual position differential value (pulse)

Unit: kpulse/sec DiffPfb Dec

Indicates the actual position differential value in pulses.

375 Commanded position value in axis command units

Unit: Axis command unit Scmd[u] Dec

Indicates the commanded position value expressed in axis command units.

376 Actual position value in command units

Unit: Axis command unit Stb[u] Dec

Indicates the actual position value in axis command units.
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378 Commanded differential value in command units

Unit: 1000*Axis command value/sec DiffScmd Dec

Indicates the differential value of commanded in axis command units.

379 Actual differential value in command units

Unit: 1000*Axis command unit/sec DiffSftb Dec

Indicates the actual differential value in axis command units.

384 Bus voltage

Unit: 1/100 Vv PM_Voltage Dec
385 Pre-filtering current square duty

Unit: digit Dutyl?2 Dec

Indicates the instantaneous current square duty (I(superscript: 2)T) before motor heat model filter
processing (decimal point 15 bits). It becomes 100% at 32768 digits.

386 Post-filtering current square duty

Unit: digit Dutyl2F Dec

Indicates the average (time integrated instantaneous current square duty) current square duty
(I (superscript: 2)T) after motor heat model filter processing (decimal point 15 bits). It becomes 100%
at 32768 digits.

390 Maximum command unit value

Unit: Axis command unit SposMax Dec
391 Minimum command unit value

Unit: Axis command unit SposMin Dec
392 Final home location from sensor edge

Unit: pulse OrgMeasure Dec

Indicates the distance between home position and edge of home sensor active region measured during
homing operation.
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393 Test operation monitor

Unit: pulse TstRspns Dec

Indicates drive is in test operation.
Test operation wave, which is equivalent to the real wave on the oscilloscope, is displayed on the
oscilloscope of the utility tool in the support software.

394 Velocity control proportional gain

Unit: digit VelPGain Dec

Indicates the velocity control proportional gain (decimal point 12 bits).
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& Details of Main Error Codes

Name Error Recovery Cause and condition detected Action taken Countermeasure
code at occurrence
Memory error
ROM error 11 Not Initial
possible An error was detected during memory check processing
RAM error 12 not completed
Initial
processing
EEPROM error 3.0 Not An error was detected in EEPROM that stores data not completed
possible or
deceleration
stopped
Reset the
Not CPU
Watchdog error 4.0 : The drive CPU is not operating properly (communicati
possible on operation
set t'()) valid) O Cycle the power.
O If all uploading has been
Data checksum error complete, initialize the drive.
Parameter checksum error | 10.1 O Itis necessary to repair the
- Initial drive board.
Operation table checksum 10.3 Not It was detected that the stored data was destroyed .
error ! ) ; processing
possible | during processing when the power was turned ON.
not completed
1/0 setup data checksum 105
error :
Data error
Motor/drive data error 11.1
System data error 11.3 »
P dule mi h 114 Not It was detected that the setup data could not be Initial
ower module mismatc : ' processed during processing when the power was | processing
- possible
Old coordinate system 115 turned ON. not completed
setup data error ’
Error history data error 11.6
Encoder error
SIGO edge disengaged 15.1 An error was detected in an encoder/resolver
IG1 isen 15.2 signal. _ O Check the connector section,
SIG1 edge disengaged 5 O Contact failure or breakdown of a connector repai :
; . pair or replace if necessary.
SIGO cycle error 15.3 O Cable disconnection O Replace the cable.
Not ONoise is generated in an encoder/resolver cable. O Eliminate the noise
: O A problem inside the motor Servo OFF .
possible pS p lem in the dri generating source, and
SIG1 evel 154 A problem in the drive review the wiring route.
cycle error : . ) O Replace the motor unit.
*  Check the conductivity of the cable by using a P :
O Replace the drive.
tester. The contact area must not be deformed
or damaged.
Coordinate system error A
It was detected that the slit plate deviated from the
center and exceeded the allowable eccentric O Remove the load, and also
volume in a DM series motor unit (except remove the one that is giving
DM1B-004/006, DM1C-004). force.
O A moment load was applied to the rotation O Adjust the support and cable
: Error setup hat th )
Eccentric compensation Not section. ] register 1 so that they are not in contact
16.1 : O A support and cable made contact with the with the hollow hole.
error possible ) dependent, - L
hollow hole and therefore force was applied. bits 11 to 8 O Repair the motor unit if an
O A substantial impact was applied to the motor. error occurs while in the
O An abnormal encoder signal was generated. no-load state.
O Check the items pertaining to
*  Alow velocity (0.05rps or less) was used for the encoder errors.
detection.
Coordinate system error B
The setup value to be used for coordinate system
Outside of command 172 | Possible operation (coordinate value setting) was less than None in
coordinate area ’ 0 or more than the scaling command unit value particular
when the rotation coordinate system was used.
O Check the wiring of the motor
Attempted to generate a pulse of 3MHz or more, Error setup cable and eUCOde’ _cable.
) > h O Take an action against
. Not which exceeded an allowable monitor pulse output. register 2
Monitor pulse error 18.0 ’ resonance, and set an
possible | O The motor overran. dependent, appropriate adiustment value
O Resonating and hunting. bits 11 to 8 pprop ! )

O Set the scaling data to an
appropriate value.
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Name Error Recovery Cause and condition detected Action taken Countermeasure
code at occurrence
Power module error
Servo OFF ©) \(l:c:te;:;et?:vgwlam power supply
Over-voltage 20.1 Over-voltage level < main line voltage value Regeneration O Verify that the motor is not
error output
rotated by an external force.
High ambient temperature
Temperature:  150°C or more and high current duty
Control current: 12.5V or less O The GND of the motor cable
1PM fault Over-current: ~ 27A or more at 500W, 5us is wrongly wired to one of
54A or more at 2kW, 5us phase A, B or C.
Output short-circuited O Verify that the motor is not
With 1msec chattering process rotated at a high velocity by
202 Servo OFF an external force.
O The GND of the motor cable
Possible Detection level: 15A at 500 W, 1us is wrongly wired to one of
Current transformer 45A at 2kW. 1 phase A, B or C.
detection With 1 hatteri a + tHS O Verify that the motor is not
fth Imsec chattering process rotated at a high velocity by
an external force.
Error setup
Low voltage 20.3 Low voltage (servo OFF) level < main line voltage register 1 .
value < low voltage level dependent, | Check the main power supply
bits 7to 4 | voltage level.
Low voltage (servo OFF 20.4 Main line voltage value < low voltage (servo OFF)
level) ) level
Phases A and B actual current vector lengths (after | Servo OFF
Phases A and B actual - : .
current monitorin 20.5 bandwidth 10 Hz filter processing) exceeded 110%
9 of the maximum motor current.
Check the main power supply
XMPSIG output threshold: 70VAC Error setup | voltage level.
Main power sunply error 21.0 | Possible XMPSIG from the power module maintained the register 1 O The main power supply is
P pply ' OFF state exceeding the value set up in system dependent, momentary shut down.
setup register 1. bits 3t0 0 O Fluctuations of the main
power supply are substantial.
Overload
O Review the operation cycle.
The power-squared duty is calculated from the O Setalonger )
: acceleration/deceleration
current command value, but it exceeded the Error setup time
. designated value. ) o . register 1 | 5 Ejiminate an external force
Motor coil line overload 22.1 Perform current control without monitoring setting. | dependent . ;
. ’ that is constantly being
bits 27 to 24 applied
Possible | Limited current when the value became lower than Current :
the cancellation current-squared duty value. control t\NgS The current-squared duty can be
execute checked by #386.
- o — regardless of
gitz(;it\?ed a heat generation of 85°C or more inside | ts setting. Check the ambient temperature
Heat sink over-heat 22.2 S y . . . and installation environment of
Limited current while detecting, and cancelled it .
i the drive.
when not detecting.
O Setalonger
acceleration/deceleration
The position deviation exceeded the user setup Error setup time.
. . L . value when position control was executed. register 1 O Perform a servo tuning again,
Excessive position deviation 23.0 | Possible O Acceleration/deceleration time is too short. dependent, and set an appropriate value.
O Servo tuning failure bits 23t0 20 | O Eliminate an external force
that interferes with the
motor's rotation.
The absolute value of the current velocity value O Setalonger
. Error setup : .
detected from SIGO was more than the maximum - acceleration/deceleration
. i register 1 .
Over-speed 24.0 | Possible | velocity of the motor. time.
X ; . dependent, . .
The velocity exceeding the monitor #305 value bits 31 to 28 O Perform a servo tuning again,
was detected. and set an appropriate value.
Regeneration error
Excessive electric power was applied to a If a regeneration resistor i
Regeneration resistor 251 regeneration resistor, and thus the allowable not installed installso?]e S
over-load : electric power of the regeneration resistor was . ’ :
If this error occurs when a
exceeded. . - )
Excessive electric power was applied to a Servo Off r?geréeratlon”reslstor_ls h
i Not 4 . ; already installed, review the
E\alsgflr;(;:jatlon FET 25.2 possible regeneration FET, and_thus the allowable electric | Regeneration acceleration/deceleration
power of the regeneration FET was exceeded. error output time and the operation cycle.
The RGN_FET status and RGN_ANS status O The motor unit is rotated by
Regeneration circuit error 253 sampled at every msec were verified at every an external force.

32msec. This error occurred when a difference
exceeding 2 digits was detected in each on-duty.
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Name Error Recovery Cause and condition detected Action taken Countermeasure
code at occurrence

O Check the wiring, power
supply and PLC software so

The Servo OFF state occurred during an axis ;Zag;hneothcﬁirlfRevcﬁrsi;gngL
Servo not ready 30.0 | Possible |operation by internal control, or during an axis Servo OFF operation 9 9
operation by an external position command. p : . .

O Execute an axis operation
command after turning the
servo on.

Attempted to execute an axis operation at a E
h ) ) ) rror setup ) .
Excessive position command ) velocity exceed'lng the maximum motor yelocny set register 1 The maximum rate of pulse input
] ) 31.0 | Possible | by the user during an axis operation by internal exceeded the maximum velocity
differential value . : X dependent,
control, or during an axis operation by an external ; (#305) of the motor.
- bits 18 to 16
position command.
A + direction EOT signal was detected during an Error setup | O Reduce the amount of
+ direction hardware EOT 420 | Possible | XS operanon by internal cor_wtyol, during an axis register 2 movement so that it does not
operation by an external position command, or dependent, exceed the hardware EOT
while moving in the + direction. bits 31 to 28 sensor.

O Change the conversion of

pulse units.
A - direction EOT signal was detected during an Error setup Is the Tlegslor operating
- ; axis operation by internal control, during an axis register 2 normally’? IS any noise
direction hardware EOT 43.0 | Possible operation by an external position command, or dependent, generated on the sensor
while moving in the - direction. bits 27 to 24 power supply? )

O Check the wiring connection

of the sensor.
The target axis operation position by internal
control is within the + direction software limit area.
Error setup
+ direction software EOT (only 240 | Possible The command unit instruction value is within the - register 2
for linear coordinates) : direction software limit area during an axis dependent,
opera’;!on Ey mtern;all corlwtrol,_gurmg an aX|(sj bits 23 to 20 Check the motor's instructed
\?v%ﬁ;an'qo:wny a”r: t?wxeed-”:jailrepc(t)is(‘)lr:on command, or movement amount against the
9 . current position.
The target axis operation position by internal Is the position exceeded the set
control is within the - direction software limit area. software over-limit area?
— - ——— Error setup
- direction software EOT (only . The command unit instruction value is within the - register 2
for linear coordinates) 45.0 | Possible | girection software limit area during an axis dependent,
operation by internal control, during an axis bits 19 to 10
operation by an external position command, or
while moving in the - direction.
O Set the immediate stop signal
Error setup to (h)FF, and reset th”e error.
. . An immediate stop input signal from the user was register 2 O Ifthe error status still remains
Immediate stop 46.2 | Possible even if the error is reset:
set ON. dependent, -
bits 7 to 4 1. Check the wiring.
2. Check the internal
parameters.
Homing error
The distance between the origin proximity signal Stop the
Origin dog position error 49.1 | Possible | edge and Z-pulse edge is out of the designated ope?ation Adjust the dog position.

range.
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Name Error Recovery Cause and condition detected Action taken Countermeasure
code at occurrence
Not executable
! Execute the next operation
Executing 50.2 A command that could not be executed during an command after the current
operation was issued. o
operation is complete.
An error is being generated | 50.3 A command that could not be executed when an Clear the error and then
99 ' error occurred was issued. b h operate.
- : - eny the
Invalid data 50.5 | Possible | Data that could not be processed was included. command
A command was issued while in the invalid state,
Access timing 50.6 such as issuing a parameter registration command
while parameter registration was being processed.
Drive mode 50.7 A comma_nd that could not be e_xecuted in the drive
mode during an operation was issued.
Data not ready 51.2 | Possible Da_ta_was requested while data to be sent to the Deny the
built-in logger was not ready. command
Timeout was generated during internal processing. Sto
Time out 52.0 | Possible | Waveform capture during an auto-tuning operation p
i operation
failed.
Not calculable
A condition in which computations could not be
Auto-tuning 531 | Possible performed occurred in internal processing Stop
The range of the waveform capture time during an operation
auto-tuning operation was exceeded.
Command translation Invalid 60.0 | Possible gscfégmand that could not be translated was
Command format error 61.0 | Possible A commanq that did not match the command
format was issued.
. A command using data that exceeds the allowable Deny the
Out of range data 62.0 | Possible range was issued. command
Invalid parameter/monitor . A command that specified a parameter/monitor
65.0 | Possible - . )
number having a non-existent number was issued.
Invalid device 66.0 | Possible A command was issued by an interface that did not

have an operation privilege.
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Appendix 3-6

How to Check Error Codes

When an error occurs, the [RDY/ERR] LED on the drive's front panel is illuminated red. In the
event of an error, check the error code using the utility software and following the steps below.
For more information about the error windows, see Section 8.5.5, “Error Display.”

How to check an error

STEP1 Select [Error display] in the utility software.

STEP2 Select [Status] from the [Status/History] switch field.

STEP3 Select [START] to display an error list.

STEP4 Select [STOP], and click the error you want to display in detail. An error detail is
displayed.

Status and history information switching

If [Status] is selected, the information of the errors
that are currently being generated is displayed. If

[History] is selected, the information of the errors

that were previously generated is displayed.

Error monitor X
Exit
START

Kind |Error Type |Slowdown stop

Cause

Meazurs

If the drive is placed in the error state, two or more error numbers may be generated from one
error factor. The errors are displayed in the order generated in status display. The error that is
displayed first may likely be the main cause. If the number of errors that is generated at a time
exceeds the maximum number of errors (16) that can be stored, excessive errors are not
displayed in status display.

Conversely, in history display, the date and time of errors generated are displayed in the order
beginning from the oldest date/time. If the past errors exceed the maximum number of errors
(16) that can be stored, they are deleted in the order beginning from the oldest one.
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€ Glossary
This glossary lists the terms used in this document.
B Symbols
#
Indicates the number of a parameter stored on RAM. Example: #100
#t
Indicates the number of a parameter stored on EEPROM. Example: ##100
@
Indicates a command number. Example: @3:10
@Command
A general term for operation commands issued from a PC to the drive. Example: @3:10
HA
ABS

Absolute position, or a motor built in with an absolute position detector called the ABS motor

Absolute Accuracy
The difference between the angle at which the motor should be rotated (instructed value) and
the angle at which the motor actually rotates. This value is displayed after addinga  sign to
a half of the maximum value for the entire circumference of one rotation.

Absolute Positioning
Operation to position at an absolute coordinate position

Alarm
A warning whose level is lower than an error

Aliasing
A phenomenon in which waveforms cannot be displayed accurately when the sampling
velocity becomes half (Nyquist frequency) or below the input signal. Generally, in order to
display accurate waveforms on a digital oscilloscope, a sampling velocity about 4 to 10 times
the frequency of the input signal as well as a frequency band at least three times the
frequency of the input signal are required.

All Reset
An operation to return all user data to the factory preset values.

Analog Monitor Card
A board that is inserted into a connector of the front panel section of the drive and used to
monitor the velocity and other information using an oscilloscope (optional).

Analog Monitor Terminal
General-purpose monitor terminals AM1 and AM2 on the analog monitor card

Argument
An option to be added to an operation command. Some commands have no argument or
have multiple arguments.

Auto Start Table
Set [Auto Start Function] to [Valid] to perform automatic operation after the power is turned
ON. By this setting, the table having the number that has been set up starts.
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HB

Auto Tuning
A series of operations to rotate the motor, measure the load inertia/load mass, and set up the
parameters of the control section on its own.

Axial load (Forward, Reverse)
The motor is fastened to the base and a uniform dead load is applied to the rotor's load
mounting area in the axial direction. The "axial load" is the maximum load when all
component parts of the motor are within the elastic deformation zone. When the load is
removed, all the component parts must be restored to their original states. Note that the
forward axial load refers to contracting the motor in its axial direction, and the reverse axial
load refers to adding a load to the motor in its expansion direction.

Axial stiffness (Forward, Reverse)
This refers to the axial displacement per unit axial load when the motor is fastened to the
base and a uniform dead load is added to the rotor's load mounting area in the axial direction
within the axial load. "Axial displacement/axial load" must be linear. Forward Axial stiffness
refers to contracting the motor in its axial direction, and the reverse Axial stiffness refers to
adding a load to the motor in its expansion direction.

AXIS
Motor axis

Axis Command Unit
The common unit set up by the #112 parameter

Backup
Storing data from the drive to an upper device (PC, operation display pendant). Same as
upload.

Basic Data
Maker information of the drive/motor, which cannot be manipulated by users. This data
cannot be erased by all reset operations.

BCD
Binary coded decimal

BIN
Binary

Binary Code
A numerical code in binary notation

Bit AND
AND for each bit. This is used to extract several bits.

Bit EXOR
Exclusive OR for each bit

Bit OR
OR for each bit. This is used to turn ON several bits.

Block
Logic 1/0 and physical (hard) I/O are internally managed in 8-bit units, each of which is called
a block. I/0O settings are also performed in block units.

Branching
To branch. Table operation - condition branching
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BC

mD

Bus Voltage
Main power supply voltage after rectification

CC-Link
Open network standard - fieldbus

ccw
Counterclockwise - Counterclockwise direction when the motor is viewed from the load
mounting plane

Chattering Processing
In this document, it refers to the processing to give hysteresis for eliminating unnecessary
ON/OFF when generating a position settling signal. The number of processing to be
performed can be set up using a parameter.

COIN
Coincidence signal (position settling signal) - A signal that is output when the motor is within
the coin window that has been set up

Coin Waiting
In motor operation, this refers to a wait until the motor is positioned within the coin window
before moving to the next operation upon completion of a position command.

Control Power Supply
A power supply for the control board

Current Transformer
A transformer built in the power module for detecting current. It monitors the current of the
bus.

cw
Clockwise - Clockwise direction when the motor is viewed from the load mounting plane

DEC
Decimal

Decimal Code
A numerical code in decimal notation
Digit
Unit of calculations used by firmware inside the drive

Digital Monitor Terminal
Dedicated digital monitor terminals DM1 and DM2 on the analog monitor card

DM series
Motors built in with an optical encoder

Download
Writing data from an upper device (PC, operation display pendant) to the drive

DR series
Motors built in with a magnetic encoder (resolver)
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HE

mF

mG

HmH

EEPROM
Nonvolatile memory built in the drive that stores mechanical data and user data. There is a
limit on the number of times it can be rewritten.

Encoder Resolution
Number of pulses output from the encoder when the motor makes one rotation.

EOT
EOT signal - there are hardware EOT and software EOT.

Error
An abnormality whose level is higher that an alarm. Errors are classified by error number. For
some errors, the behavior of the motor after an error occurrence can be defined using the
error setup register.

Filter
A function to remove unwanted signal components from signals

Firmware
A program code of the CPU in the drive

Function Key
General-purpose keys on the operation display pendant. The functions of these keys change
depending on the screen displayed.

Heat Sink
Radiating fins on the side of the drive. Equipped only on 2kW drives.

HEX
Hexadecimal

Hexadecimal Code
A numerical code in hexadecimal notation

Hollow Hole Structure
A motor structure in which a hollow hole is provided in the center of the motor axis so that
piping, a wiring, shaft and ball screws can be fed through in the DYNASERV.

Host
An upper device that sends instructions to the drive

ID

Drive station number set up by the rotary switches on the front panel
Idle State

A state in which no operation is being performed
INC

Increment (relative position notation)
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mJ

K

mL

B M

Increment Positioning
A relative move command from the current position

Interlock
The velocity override value is set to 0% internally.

Invalid
Invalid state. To not use a specific function in parameter settings, etc., set to invalid (0).

IPM fault signal
An error signal output by the IPM unit built in the power module

IPM fault signal
An error signal output by the IPM unit built in the power module

kpulse
Unit of pulses obtained by raising 10 to the third power

Linear Coordinate System
A coordinate system that manages coordinates within a range of -999999999 to 999999999
linearly. If this range is exceeded, a software EOT error occurs.

LM series
Linear motors

Load Inertia
The moment of inertia of load attached to the motor

Load Scale Factor
Load scale factor [K] = load inertia/rotor inertia

Logic I/O
A virtual I/O of firmware in the drive. Some of logic I/O are assigned to actual I/O (hard 1/O).

Logic I/O Initial Value
Initial values (ON or OFF) at power-on start can be set up for logic I/O (inputs only). Setting
initial values to logic I/0O actually assigned to hard 1/0 has no significance as they are
initialized to external commands at startup.

Machine Resonance
Since the DD motor directly drives load, the characteristics of the load may affect the control
system, causing oscillations. These oscillations include hunting and windup phenomenon at a
relatively low frequency (several Hz), an oscillation around a high frequency phase, and a
mechanical oscillation. To take appropriate countermeasures, it is necessary to know the
accurate resonance frequency.

Machine Setting Parameter
If these parameters are changed, the changes made take effect when the power is turned ON
next time (parameters starting from #110).
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EN

__J6]

Main Power
A power supply for operating the motor

Maker Data
Internal data set up by Yokogawa. This data cannot be set up by users. It cannot be erased by
all reset operation. (Basic data, adjustment data)

Manual Tuning
An operation for adjusting each control parameter by operating the motor via a test operation
and then using an oscilloscope and the utility software functions.

Master
Indicates the master motor/drive in a master and slave relation in tandem operation.

Maximum Output Torque
The motor's output torque when driving at the drive's maximum output current. The maximum
output torque is generated at startup (the velocity is zero) in the case of DD motors.

Maximum overhung load
The motor is fastened to the base and a moment dead load is applied to the rotor's load
mounting area in the direction where the rotor's rotation axis core is tilted. The "maximum
overhung load" is the maximum load when all component parts of the motor are within the
elastic deformation zone. When the load is removed, all the component parts must be
restored to their original states. In addition, the gap between the rotor and the stator core
must not be zero (the core makes contact) in the worst condition.

Maximum Velocity
The maximum velocity a motor can rotate.

Moment displacement stiffness
The motor is fastened to the base and a moment dead load is applied to the rotor's load
mounting area in the direction where the rotor's rotation axis core is tilted within the maximum
overhung load. Moment displacement stiffness is the axis core tilt displacement angle per unit
moment load at this time. "Displacement angle/moment load" must be linear.

Monitor Pulse
Current position value pulse output from the drive

Motorless Operation (Emulation Mode)
A mode for simulating the operations of the motor using only the drive without connecting the
actual motor. This feature is convenient to check general operations of the motor before
starting the system. The utility software is used for simulation.

Mpulse
Unit of pulses obtained by raising 10 to the sixth power

Multichannel Connection
A connection to connect multiple drives to a party line using RS485 communication. A
dedicated DLL is required for control from a PC.

Operation Display Panel
A separately sold device that is connected to the drive, which displays/edits parameters and
issues commands.
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mP

B R

Operation Display Pendant
A separately sold device that is connected to the drive, which displays/edits parameters and
issues commands. It has the backup/restore function.

Operation Privilege
Arright to issue major commands. Available on the PLC interface side or RS232C interface
side.

ORG
Origin proximity signal

Outer Rotor Mechanism
A mechanism that rotates the outer part of the motor. A load can be installed directly.

Parameter Reflected at Power On
See Machine Setting Parameter.

Parameter Setting Value
Generally, parameter values set up on the drive's internal RAM (example: #100). The
operation of the drive is determined based on these parameter values.

Physical (Hard) I/O
I/O actually mounted to the drive (physical I/O)

Physical (Hard) I/O Logical Setting
Setting regarding whether I/O input/output is positive logic (internally ON when a 1/0 is ON) or
negative logic (internally OFF when a I/O is OFF)

PLC
Programmable logic controller, generally called the sequencer. Yokogawa offers the FA-M3
range free controller.

Position Command Differential Value
Difference among position command values per sampling cycle (1msec)

Product Dependency
The initial value of a parameter takes a different value according to the type of the
motor/drive.

Prompt
A character string, parameter name, error name and so forth included in a response from the
drive when a communication is made with the drive using the utility software, display panel,
etc.

Pulse Direct
A weighted signal of an external pulse. If this signal is ON, the motor operates one pulse of
motor resolution by an external one pulse command, ignoring the scale setting.

Reboot
Restarting the drive by cycling the power or using a software reset command.

Registered Parameter Value
Parameter values stored on the drive's internal EEPROM (example: ##100). The drive loads
these values as parameter setup values at startup. If these parameter values are changed,
the parameter setup values are also changed at the same time.
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msS

Repeatability Accuracy
Positioning is repeated seven times from the same rotation direction. This value is displayed
after adding a  sign to a half of the maximum width value of variations of the seven
positions.

Restore
Writing backed up data from an upper device (PC, operation display pendant) to the drive.
Same as download.

Rotation Coordinate System
A coordinate system in which the coordinate values after one motor rotation becomes equal
to the coordinate values before movement. The coordinate system does not overflow even if
the motor is continuously rotated in the same direction.

Rotor Core
A magnetic circuit provided in the motor's rotating part

Rotor Inertia
Inertial moment around the rotor's rotation axis of the motor. Self-inertia.

RxD
Receive signal during host communication

Scaling
Scale factors specified by the #112 and 113 parameters, which are used for conversion
between pulse units and command units.

Settling Time
A delay occurs in the actual motion of the motor in response to a position command. Upon
executing a position command, the difference in time until a settling signal is output is
specifically called the settling time.

Setup Dependency
The allowable setup range of the maximum and minimum values of a parameter changes
according to the setup values of other parameters

SIGO and SIG1 signals
Analog velocity signals generated by an encoder signal

Skew
Variations in the phases among signals

Slave
It refers to the driven motor/drive in a master and slave relation in tandem operation.

Software Drive Reset
Restarting the drive by a command issued by the utility software, operation display
panel/pendant, etc. This function is equivalent to cycling of the power.

Start Option
Command arguments

Startup Operation
Table operation executed automatically when the power is turned ON according to settings.
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Station Number
A drive number set up by the rotary switches on the front panel section when connecting
multichannels.

Stator Core
A magnetic circuit provided in the motor fastening section

Status Register
#320, 321 and 322 monitors. They constantly display the status of the motor/drive. Just like
the system registers, each bit is assigned with a unique definition.

Sum Value
Firmware and data embedded in the drive are managed using sum values.

System Register
#98, 99 and 110 parameters. These parameters set up the drive's main operations. The
system register parameters are 32-bit wide data, and each bit is assigned with a unique
definition.

Table Data
Operation command data contained within the drive, total of 64

Tandem Operation
An operation method for obtaining large torque and thrust by connecting multiple motors and
drives using a multi-drop connection

Tuning
An operation for adjusting each servo parameter to an appropriate value. This drive is
installed with the auto tuning function by which tuning is performed automatically.

TxD
Transmit signal during host communication

Unit
Unit refers to a command unit in this document.

Upload
Moving data from the drive to an upper device (PC, operation display pendant)

User Data
Internal data, such as parameters, table data and I/O setup values, which can be rewritten
using the utility software/operation display pendant, etc.

Valid
Permitted state. To use a function by setting its parameters and other items, set to valid (1).
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Velocity - Torque Characteristic Curve (T-N Curve)
A graph representing the relationship between the velocity and torque when a DD motor is
driven. The horizontal axis shows the velocity (rpm) and the vertical axis shows torque (N-m).

Maximum outputtorque

/— Ratedtorque

Torque (N-m)

Maximum outputtorque
Maximum numberof rotations

Numberof rotations (rpm)

Velocity Override
A velocity scale in which the feed velocity set up by a parameter is 100%, which can be set in
a range from 0% and 200%.

Velocity Profile
A time differential waveform of the position command. The ideal operation path generated in

the drive.
BwW
Watchdog Timer
A mechanism for preparing for a situation where programs cannot be executed normally due
to uncontrollable running and other reasons. This timer functions just like a watchdog. A
minimum communication can be performed even if a watchdog timer error occurs in this
drive.
H X
my
mz
ZERO

Motor origin signal. Software and hardware Z-pulses are available depending on the
generation method. There are several of them in one rotation or one stroke.
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€ Descriptions of Operation Tables and Sample Programs

Sample programs are included in a part of the operation tables at shipment from the factory.
These sample programs can be useful as a reference when creating operation tables. You
can delete or overwrite sample programs that are not used.

Sample programs for the DYNASERY are different from those for the LINEARSERV.

Be sure to check peripheral safety before starting the system.

(1) Sample Programs for the Rotary Motor

B No.4~No.5

B No.6~No.7

M No. 30 ~ No.

ABS Positioning to 90° Position

This program substitutes 1/4 of the #112 scaling data ratio numerator (on the command) for
#100 (user variable) at table No. 4. ABS positioning is performed by referencing the #100
parameter at next table No. 5. To start from Terminal in the utility software, use @3:4.

INC Positioning to 180° Position
This program substitutes 1/2 of the #112 scaling data (command unit side) for #100 (user
variable) at table No. 6. INC positioning in the + direction is performed by referencing #100 at
next table No. 7. To start from Terminal in the utility software, use @3:6.
35 90° N times INC Positioning
This program performs 90° INC positioning in the + direction by the count preset in #101. This

sequence is as shown in the flowchart below. To start from Terminal in the utility software, use
@3:30.

Table No.
No.30:
No.31: #102 = #112/4
No.32: #100 < #101
YES
INC positioning

. Amount of
No.33: movement; #102
No0.34: Dwell (200msec)
NO.35: #100 = #100+1
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Appendix 5-2

H No. 40 ~ No. 51 Example of a Slightly Complicated Operation Pattern

This example shows a slightly complicated operation pattern of the motor. This operation
pattern may not be used as is; use it as a sample when utilizing an operation table.

Operation pattern

+ direction 2 rotations + direction 90° 4 times

Y
r Yy———""—
_— > > > > >

- direction 90° 4 times - direction 2 rotations

A A
r e A

D B S —

Table No.

No.40: #102 = #112*2
No.41: #103 = #112/4
No.42:

INC positioning
No.43: Amount of
movement: #102

No.44: Dwell (300 msec)
No0.45:
N
No.46: #100 < #101 o
YES
No.47: #100 = #100+1 No.50: #102 = -#102
INC positioning No.51: #103 = -#103
No.48: Amount of
movement: #103
No0.49: Dwell (100msec)
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Appendix 5-3

(2) Sample Programs for the Linear Motor

B No.4 ABS Positioning

B No.6 INC

H No. 40 ~ No.

This sample program performs ABS positioning to the command unit position specified by
#100 (user variable) at table No. 4. Specify the value of #100 by taking account of the stroke
amount. To start from Terminal in the utility software, use @3:4.

Positioning

This sample program performs INC positioning in the + direction by the command unit value
specified by #100 (user variable) at table No. 6. Specify the value of #100 by taking account of
the stroke amount. To start from Terminal in the utility software, use @3:6.

57  Example of a Slightly Complicated Operation Pattern

This example shows a slightly complicated operation pattern of the motor. This operation

pattern may not be used as is; use it as a sample when utilizing an operation table. Specify
the value of #100 by taking account of the stroke amount.

Operation pattern

5
- : INC positioning for the stroke amount specified by #100

—€C———€C—<—— : 4-divided INC positioning

—_—>—>—>—>

Pl

)
Table No. * Specify the value of #100 by taking account of the stroke amount before starting.
No.40: #101 = -#100

No.41: #102 = #100/4
No.51:
No.42: #103 = #101/4
No0.43: No.52: #105 < #104
YES
INC positioning No.53: #105 = #105+1
No.44: Amount of
movement: #100 INC positioning
No.54: Amount of
No.45: Dwell (300msec) movement: #102
NoO.46: No.55: Dwell (100msec)
No.47: #105 < #104 NO +7
vES INC positioning
No.48: #105 = #105+1 No.56: Amount of
movement: #101
INC positioning
No.49: Amount of No.57: Dwell (300msec)
movement: #103
No.50: Dwell (100msec)

CA UTION

A pattern may collide with the stroke end depending on the operation starting position. Check
the starting position before executing.
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