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€ Introduction

M Overview of This Manual

B Trademark

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

e Windows and Windows NT are registered trademarks of Microsoft Corporation in the
United States and/or other countries.

e Adobe and Acrobat are trademarks of Adobe Systems Incorporated.
e 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.



4 Conventions

B Symbols used in this manual

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

information.

Describes cautions for avoiding danger in potentially hazardous
situations that may put operators' lives and bodies in danger such as
electric shock accident.

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

Describes important points when understanding operations and

functions.

Describes supplementary information about descriptions.

Describes items and pages that should be referenced.



€ Precautions

M 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.

M Precautions Regarding Protection, Safety and Product Modification

[ J 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.

L 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.

M Product Disclaimer

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

L 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.



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.



B General Precautions Regarding DYNASERYV

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 Imm 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 hol

o
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1 mm or more

Attached part

Motor rotor

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

Motor's hollow hole 4\4
—P

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.



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
UROOG30O00), respectively. In addition, the current of the drive must also match the
motor requirements.

The load mounting surface on the 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.

The minimum bending radius
must be 50 mm or more.




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

1.1 DM/DR Series Motor

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

Bl 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 DMI1Atype: 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 DMIC type: External diameter 116mm, diameter of the hollow hole 25mm, output torque
4N-m

B 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. DR50

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

e DRI1Atype: External diameter 264mm, diameter of the hollow hole 150mm, output torque
50 to 400N-m

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

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

e DRI1B-008: External diameter 145mm, diameter of the hollow hole 56mm, output torque 8
N-m

e DR5E type: External diameter 205mm, diameter of the hollow hole 76mm, output torque
70 or 100N-m

e DRG5B type: External diameter 150mm, diameter of the hollow hole 56mm, output torque
30 to 70N-m

e DR5C type: External diameter 107mm, diameter of the hollow hole 26mm, output torque
51to 15N-m

1.2 DrvGlll Drive

The DrvGilll 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 Autility 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
WAGO)

TB2 motor terminal connector
(231-203/026-000 WAGO)

TB3 regeneration terminal
connector

(231-202/026-000 WAGO) Standard
accessories
(one piece per
drive)

Screw-less terminal lever
(231-131 WAGO)

Drive unit

TB4 sensor terminal connector
(733-106 WAGO)

Regeneration resistor
(See the table on the next C

page)

CN2 encoder/resolver connector
(PCR-S20F, PCR-LS20LA1 Honda
Tsushin Kogyo)

Supplied when
order includes
the additional
suffix code
"ICN."

CN4 controller interface connector
(PCR-S36FS, PCR-LS36LA Honda
Tsushin Kogyo)

Option cables Optional
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M 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

UD1AG3

-050N-O0A-100-N

-050N-C0A-200-N

UR1AG3

-050N-O0B-100-N

-050N-0O00B-200-N

UD1EG3

-030N-0O00B-100-N

-030N-0O00B-200-N

UR5BG3

-010N-O0B-200-N

URS5CG3

-010N-0O0B-200-N

-015N-000B-200-N

Regeneration resistor
80w 60 O
80w 200 Q
80w 60 O
80w 200 Q
80w 60 O
80w 200 Q

M Faceplate of the Motor

Bottom cover

B Faceplate of the Drive

Stator

Rotor

Displayed on the bottom cover or the siE%l%}he rotor

Motor model/suffix code

DD SERVO ACTUATOR
MODEL IRIEReSIsle
-1D2A1G2-003-0101/CN
203MM12345A1

YOKOGAWA ¢
Made in Japan

Serial number

Drive model/suffix code, style No.

Input Output

DD §RVO ACTYATOR /
VNI UD1AG3-050NA AA-25A-Y
surrix [[&N / / ¢

STYLE Py f 7

W 200-230V 50/60Hz JPHASE POV
9.5ARMS EQUIP
XXXX

[elVRR=IVAN 0-230V 0-240Hz 3PHASE

14.1ARMS _DUTY45%
Bl 203mM12345A1 | ‘

YOKOGAWA ¢ * Made in Japan

m =

Serial number

Label
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2. Specifications

2.1 Standard Specifications

Bl DM10O Type Motor

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

DM1A
Item Unit
DM1A-200 DM1A-150 DM1A-100 DM1A-050
Maximum torque N'm 200 150 100 50
Rated torque * N-m 67 50 33 17
e Maximum velocity (100/200V) ps 1.211.2
3 Rated velocity (100/200V) ps 0.5/1.0 1.0/1.0
=
©
5 Encoder resolution plrev 4,096,000
° .
= ngittziiélr?ip]g Repeatability accuracy arc-sec +1
Absolute accuracy arc-sec +15
Maximum power consumption (100/200V) kVA 1.5/3.0 1.5/3.0 1.35/2.7 1.2/2.4
Rated power consumption
(100/200V) * kVA 1.32/1.9 1.12/1.5 1.12/1.12 0.71/0.71
Rotor inertia kg'm? 167x107 142x107° 119x107® 96x10°
Compression 4x10*
Axial load N
Tension 2x10*
Maximum overhung load N'm 400
9]
° Compression 2x10°®
= Axial stiffness mm/N
Tension 3x10°
Moment displacement stiffness rad/N'm 4x107
Weight kg 29 24 19 145
Length L (See Standard profile mm 188 163 138 113
the outline
drawings.) With mechanical brake mm 238 213 188 163
Item Unit bM18 bm1ic
DM1B-075 | DM1B-060 | DM1B-045 | DM1B-030 | DM1B-015 | DM1B-006 | DM1B-004 | DM1C-004
Maximum torque N'm 75 60 45 30 15 6 4 4
Rated torque * N-m 25 20 15 10 5 2 1 1
° Maximum velocity (100/200V) ps 2.4/2.4 2.5/2.5 2525
=
5 Rated velocity (100/200V) rps 1.0/2.0 | 1.0/1.5 | 1.0/2.0 1.5/2.0 | 2.0/2.0 2.0/2.0 2.0/2.0
©
& Encoder resolution p/rev 2,621,440 2,621,440
S Rotation o
g positioning Repeatability accuracy arc-sec +1 +3 +3
Absolute accuracy arc-sec +15 +20/+60 +20/+60
Maximum power consumption (100/200V) kVA 1.25/2.5 1.1/2.2 1.0/2.0 1.0/2.0 0.8/1.6 0.35/0.5 0.3/0.4 0.25/0.4
Rated power consumption
(100/200V) * kVA 1.05/1.4 0.8/1.0 0.75/1.0 0.67/0.75 0.5/0.5 0.3/0.3 0.25/0.25 0.2/0.2
Rotor inertia kg:m? 27x10° 23x10° 19x10° 15x107 12x10° 7.5x10 5.5x10°° 2.5x10°
Compression 3x10* 200 50 50
Axial load N
Tension 1x10* 200 50 50
Maximum overhung load Nm 200 50 - -
5 Compression 2.5x10° - -
3 Axial stiffness mm/N
= Tension 3x10° - -
Moment displacement stiffness rad/N'm 1x10°® - -
Weight kg 14 12 9.5 7.5 55 5 3 3
Length L (See Standard profile Mm 194 168 143 118 925 65 45 77
the outline
drawings.) With mechanical brake mm 233 208 183 157 132 - - -
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B DROO Type Motor

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

DR1A
Item 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 * N'm 133 100 67 50 33 17
Maximum velocity
_“g’ (100/200V) ps 0.4/0.8 0.5/1.0 0.8/1.2 1.0/1.2 1.2/1.2 1.8/1.8
s Rated velocity (100/200V) rps 0.25/0.5 0.5/1.0 1.0/1.0 1.5/1.5
c
©
5 Encoder resolution p/rev 1,638,400
§ Rotation .
Positioning Repeatability accuracy arc-sec +3
Absolute accuracy arc-sec +30
Maximum power consumption
(100/200V) kVA 1.6/3.2 1.6/3.2 1.5/3.0 1.5/3.0 1.25/2.5 1.25/2.5
Rated power consumption
(100/200V) * kVA 1.12/1.8 0.9/1.4 1.06/1.9 0.85/1.5 1.12/1.12 1.0/1.0
Rotor inertia kg-m? 400x107 340x107 285x10° 230x10° 200x107% 180x10°
Compression 4x10*
Axial load N
Tension 2x10*
Maximum overhung load N-m 400
=}
g Compression 2x10°
Axial stiffness mm/N
Tension 3x10°®
Moment displacement stiffness rad/N-m 4x107
Weight kg 65 55 45 36 31 26
Length L (See Standard profile mm 358 304 250 212 185 158
the outline
drawings.) With mechanical brake mm 408 354 300 262 235 208
DR1B
Item Unit
DR1B-060 DR1B-045 DR1B-030 DR1B-015 DR1B-008
Maximum torque N-m 60 45 30 15 8
Rated torque * N-m 20 15 10 5 3
Maximum velocity (100/200V) ps 1.4/2.4 1.8/2.4 2.4/2.4
(<3
'_§ Rated velocity (100/200V) ps 1.011.5 1.0/2.0 1.5/2.0 2.0/2.0
el
S Encoder resolution p/rev 1,015,808
8 Rotation .
§ positioning Repeatability accuracy arc-sec +3
Absolute accuracy arc-sec +45
Maximum power consumption (100/200V) kVA 1.15/2.3 1.05/2.1 0.9/1.8 0.7/1.4 0.5/1.0
Rated power consumption (100/200V) * kVA 0.71/0.71 0.67/0.8 0.67/0.75 0.5/0.5 0.4/0.4
Rotor inertia kg-m? 33x107° 26x10° 24x10° 21x107 15x107
Compression 3x10*
Axial load N
Tension 1x10*
Maximum overhung load N-m 200
5 Compression 3x10°
3 Axial stiffness mm/N
= Tension 4x10°®
Moment displacement stiffness rad/N-m 2x10°
Weight kg 15.5 13.0 11.0 9.0 6.0
Length L (See Standard profile mm 207 179 151 123 85
the outline
drawings.) With mechanical brake mm 252 224 196 168 -
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Note: Items with "*" indicate continuous rating of CE.

DR1E
Item 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) rps 0.7/1.2 1.011.2 1.2/1.2 1.5/2.4 2.0/2.4
[
2 Rated velocity (100/200V) ps 0.5/1.0 1.0/1.5 1.5/2.0
o
2 pirev 1,228,800
© . Encoder resolution
S Rotation o
<] Lo Repeatability accuracy arc-sec +3
S | positioning
= Absolute accuracy
arc-sec +45
Maximum power consumption
(100/200V) kVA 1.6/3.2 1.5/3.0 1.4/2.8 1.25/2.5 1.15/2.3 1.0/2.0 0.9/1.8
Maximum power consumption
(100/200V) kVA 1.25/1.8 1.12/1.6 0.9/1.5 0.75/1.25 1.06/1.5 1.0/1.4 0.71/0.9
Rotor inertia kg'm? 185x107 170x107® 140x107 125x107 100x10°° 85x107° 72x10°%
Compression 4x10*
Axial load N
Tension 2x10*
Maximum overhung load N'm 400
3 A -6
o Compression 2x10
= Axial stiffness mm/N
Tension 3x10°
Moment displacement stiffness rad/N-m 4x107
Weight kg 48 44 36 26 22 18
Length L (See the outline drawings.) mm 355 327 271 243 210 183 156
DR5E DR5B DR5C
Item 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 5 3 2
Maximum velocity ~ _ _
(100/200V) ps 14.0 /5.0 6.0
[
2 Rated velocity (100/200V) ps -12.0 -14.0 -14.0
=l
2 X plrev 638,976 557,056 425,984
o Rotati Encoder resolution
5 otation -
2 PR Repeatability accuracy arc-sec +4 15 45
S | positioning
= Absolute accuracy
arc-sec +90 +90 +150
Maximum power consumption ~ ~ N ~ ~ ~ ~ ~
(100/200V) kVA /3.4 /3.1 /3.4 /3.1 /3.1 /1.4 /1.2 /0.6
Maximum power consumption _ _ _ _ _ _ _ _
(100/200V) kVA /1.7 /1.25 /1.18 /0.95 /0.67 /0.3 /0.35 /0.3
Rotor inertia kg'm? | 125x10° | 100x107 37x10° 34x10° 27x10° 8x10° 7x10° 6x10°
Compression 4x10* 3x10* 5x10°
Axial load N
Tension 2x10* 1x10* 3x10°
Maximum overhung load N-m 400 200 20
§ : -6 -6 -6
<] Compression 2x10 3x10 4x10
= Axial stiffness mm/N
Tension 3x10° 4x10° 8x10°®
Moment displacement stiffness rad/N-m 4x107 2x10° 8x10”
Weight kg 32 26 18.0 16.0 135 75 6.5 55
Length L (See the outline drawings.) mm 243 210 240 212 184 167 140 113
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H Motor Environment Specifications

Motor Remarks
0 ~ 45°C: Standard
. Temperature 0~40°C: CE
Operation continuous 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 /0 - ] 3 . .
inputioutput Position command pulse input | Actual position pulse output | Analog input 1 Analog input 2
Type | Spec
A 12 ~ 24vDC | Differential input
s (RS422A standard) .. Actuz}I position value None
B 5VDC Maximum 2MHz Differential output (RS422A
(500kHz for phases A and B) | standard)
A | 12-~24vDc | Differential input xgg&uzr?oi'\gﬂgses A and _ Ig;?rlé?/thfust
T (RS422A standard) B Velocity, torque h /’th + feed
Maximum 2MHz ) andthrust | torquefthrust fee
B svbe (500kHz for phases A and B) forward
B Home signal
A 12 ~24VDC | gy open collector Differential output (RS422A
u Maximum 200kHz standard) None
B 5VDC
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H Drive General Specifications and Function Specifications

500W class 2kW class
> | Main power supply 100 ~ 115VAC / 200 ~ 230VAC +ll§// 50/60 Hz
- 0
Q.
>
@ | Control power supply 100 ~ 115VAC / 200 ~ 230VAC +ll§// 50/60 Hz
[} - 0
§ Maximum power 1.3KVA 3.4kVA
consumption ' ’
g Temperature 0 ~ +50°C (Operation) / 20 ~ +85°C (Storage)
% Humidity 20 ~ 90%RH, No condensing (Operation and Storage)
E Atmosphere No corrosive gases, dust-free atmosphere
w P Must be used at a maximum altitude of 1000 meters above sea level (CE mounting condition)
c % Installation Wall-mount
>
'% = o Fan N/A Built-in DC Fan
o |S
1‘§ S | Regeneration resistor External Built-in
& | External Dimension 60 W x 195 H x 150 D (mm) 100 W x 195 H x 200 D (mm)
2 | weight 1.2kg 2.5kg
- Low voltage (declaration) EN50178, EMC (declaration) EN55011 class A group 1, EN61000-6-2
Conformed standard
EN61800-3

HiPot

Insulating resistance: 10MQ or more (500VDC), Withstand voltage 1500VAC, one minute

Encoder Resolution

Values inside () is factory
default value for command
and monitor pulses

DYNASERV UD1AG3; 4,096,000 pulses/rev (1,024,000 pulses/rev)
UD1BG3; 2,621,440 pulses/rev 655,360 pulses/rev)
UD1CGS3; 2,621,440 pulses/rev 655,360 pulses/rev)
UR1AG3; 1,638,400 pulses/rev 819,200 pulses/rev)
UR1BG3; 1,015,808 pulses/rev 507,904 pulses/rev)
UR1EGS3; 1,228,800 pulses/rev 614,400 pulses/rev)
URS5BG3; 557,056 pulses/rev 278,528 pulses/rev)
URS5CG3; 425,984 pulses/rev 212,992 pulses/rev)
UR5EG3; 638,976 pulses/rev 319,488 pulses/rev)

e e Ve N N T N

Serial Interface
(RS232C/RS485)

Start-stop system, binary communication
38,400 bps

Communication
Communication Speed
Multi-channel (RS485) Max. 10 channels

Controller Interface

Host interface

Pos. Command pulse (input) [PLS-SIGN (STEP-DIR)], [UP-DOWN], [A-B encoder]

Pos. Monitor pulse (output)[UP-DOWN], [A-B encoder]

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

% Vel. control Proportional control, proportional integral control

§ Feed Forward Position, velocity, acceleration

© Filter Velocity command, velocity feedback, phase delay compensation and notch (2ch) filters

Operation Functions

Homing, test, auto-tuning, positioning and jog move functions

Protection Functions

Encoder error, over voltage, over current, low bus line power voltage, power failure, over load, regen.
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

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

Miscellaneous

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

B DMOO Motor
Torque values shown are peak values. Refer to the standard specifications for the continuous torque.

DM1A type DM1B type
g 80
= DM1B-075
= DM1A-200 £ 1
g 200 ————] 2 7
g ™ 3 DM1B-060 A
2 DMIA150 S o OMIB
s 150 —_——] S T
Qo S~ N = N
5 S 5 50
3 DM1A-100 = DM1B-045 N \
s 5 4 P
g \\\\\\ £ 3
< DM1A-050 RSy 2 a0 DM1B-030 —
g so SEES = T
‘‘‘‘‘‘ 3 N
\\N = 20owiEGi \
0 10 B s
s Velocity (rps) 10 N
— 200 ~ 230VAC power supply 0 05 0 5 20
-=—= 100 ~ 115VAC power supply Velocity (rps)

—— 200 ~ 230VAC power supply
-—-=100 ~ 115VAC power supply

DM1B-004/006, DM1C type

6
DM1B-006 I\
E AN
\
o :
\
§ \
S 4 ~——
5 DM1B-004 Yy
s DM1C-004 \\*\\
3 3 \ bl \
€ \ N
S \ \\
£ \ v
3 2 X A
= \
\
\
1
\
0 1
0 1.0 2.0 25

Velocity (rps)
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Bl DR10 Motor

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

DRI1A type DRI1E type
2 £
£ 4504 =
= DR1A-400 g 2504 R2RIE250
o 4001=% = DRIE-220~.]
g \ IO s
g 3504 =200
s L 5 ST
= DR1A-300) 2 DR1E-160
> 300 5 E ==
g ‘R 3 "{bRiEq0~<
5 25091 \ E |ooIDRIEADT =43
E 200 Dﬂlf"z\oo £ DR1E-070 I
% 150-Pﬂ’iﬂ§£ g 50{DR1E-030 - R
< -s \ _______ _—'\:_\.
100 RRIAI0G S, o5 - ) L
DR1A-050 ~~J Velocity (rps)
50 === e
0 7 ——— 200 ~ 230VAC power supply
0 05 1 1.5 ———— 100 ~ 115VAC power supply
Velocity (rps)
DR1B type
80
701 bR1B-080
60 S

50+-DR1B-045

1 prig-ozo_ |~ X

30
204 DR1B-0]_5c

10| DR1B-008

Maximum output torque (Nm)

0

] 05

Bl DR5[ Motor

Velocity (rps)

DR5B/DR5E type

DR5E-100
100
90 N

80
70
60
50
40

30 DR5B--030

AN
20
10 \

0

DRSE-070/DR5B-070 | \

DRSB-050 N\ N

/

Maximum output torque (Nm)
/]

0 1.0 2.0 3.0 4.0 5.0
Velocity (rps)

DR5C type

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

=

DROC-015

=
y

)

DR5C-010

o

/I
yz

©

6 " omc-05 o~

Maximum output torque (Nm)

Velocity (rps)
0 1.0 2.0 3.0 4.0 5.0 6.0




2.3 Model and Suffix Codes

l Motor
Model Suffix Code Suffix Code (Optional)
[ 11 11 1
Motor model Suffix code (optional)
DM1A, DM1B, DM1C, DR1A, DR1B, JCE: Support the CE mark,
DR1E, DR5B, DR5C, DR5E /CN: Connector attached,
/TC1: Test result attached (standard test),
/TC30: Test result attached (absolute accuracy 30 seconds),
/TCA40: Test result attached (absolute accuracy 40 seconds),
Maximum ou[put torque _ /TC60: Test result attached (absolute accuracy 60 seconds),
/TC90: Test result attached (absolute accuracy 90 seconds),
" " i _ /TC120: Test result attached (absolute accuracy 120 seconds),
050" with a torque .o.f 59 N-m : /TC180: Test result attached (absolute accuracy 180 seconds),
See the model specification code selection table. /TC300: Test result attached (absolute accuracy 300 seconds)
Construction
D: With mechanical brake
F: With base L .
G: Standard profile L Termination option (Encoder cable)
01: No lead
02: Open leads (core wire revealed)
H hili 03: With MR-16LM or MR-8LM made by Honda Tsushin Kogyo
Drive Compatlblllty 05: With MS3102A18-1P made by JAE
DMOO motor -1: Compatible 08: With MS3101B18-1P made by JAE (relay terminal)
DROO motor -1: Compatible with the SR drive 69: With 172162-1 and 170363-3 made by AMP (Japan)
-2: Compatible with the UR drive 73: With NJC-2012-AdM made by Nanaboshi Electric Mfg

h - . vl 79: With PCR-S20FS and -LS20LA1 made by Honda Tsushin K
* The DrvGlIl drive has the same compatibility as the SR drive. Select "-1 ! an made by Honda Tsushin Kfogyo

Drive current

A:5A, B:6A,
C: 15A, D: 20A . . .
Termination option (Motor cable)
[P -01: No lead
POSI'[IOI’llng accuracy -02: Open leads (core wire revealed)
2: +15 seconds, 3: +20 seconds, 4: +30 seconds, 5: +45 seconds -03: With N2-4 made by J.S.T. Mfg
6: £60 seconds, 7: £90 seconds, 9: +150 seconds -05: With MS3102A20-4P made by JAE

-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

Mechanical accuracy. -68: With 172159-1 and 170363-3 made by AMP (Japan)
-71: With 3191-06P and 1190-TL made by Molex

-72: With NCS-304-Ad made by Nanaboshi Electric Mfg

Al: Core run-out/surface run-out 5um or less,

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

Cable length
Cable exit direction 3-digit display in units of 10 cm, minimum -003 (30 cm), maximum -300 (30 m)
G: Standard access (bottom surface) See the model specification code selection table.
S: Horizontal
Cable type

1: Robot cable
2: Fixed cable
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Model and Suffix Code Selection List

(reuondo)
9P0J XINs

ICE
/CN
/TC1
ITC30

Suffix code

(a1qe0
Japoou3)
uondo
uoneuIwS |

01
02
03
05
08
69

73
79

(s1qe0
Jojol\) uondo
uoneuIwS |

-01
-02
-03
-05
-08
-20
-71
-72

yibua| 8jqed

-003
-004
-005
-008
-010
-020
-030
-031
-040
-050
-080
-100
-120
-150

-200
-300

adf) ajqed

uonodalp
uXa a|qeD

Aoeinooe
[ealueyoay

Al
A2
A4

Aoeinooe
Buluonisod

2

uaund aAlLg

Aungredwod
anua

uononIsuoD

anbio} ndino
wnwixepy

-050

-100

-150

-200

Model

DM1A
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Model and Suffix Code Selection List

Suffix code
g s 2 € o = - @ s c 5 < S=
Ego 2 = o £33 iy % c =3 =2 S5 2.3 g g
Model 2s S = 5 S8 c g ®g| = 5 82T 85%T =S
S = = £ 3} = Q0 - S~ £S5 019 £ 8
52| 2 |52 ¢ [53| §3 |=g| 3 2 ESS EEEE | 58
=35 Q IS £ g ® s o®° S ] o= o Y %}
2 o o a O [l =
o1
-004 B -003, -004 -02 8; ;SE
F 3 A2 s 2 -005, -008 -20 69 Tc1
6 -010, -020 -60 o S
006 A -030, -031 -68 !
o 9 [TC120
G s
015
G
b s
G s
Al
-030 A2
A4
G
b s
DM1B G s -003, -004 o1 01
-005, -008 02 02
-010, -020 .03 03 ICE
) 1 -030, -031 05 05 ICN
045 ¢ 2 1.2 -040, -050 .08 08 Tc1
-080, -100 -20 69 TC30
G -120, -150 71 73
D s -200, -300 72 79
G s
-060
G
b s
A2
A3
A4
G s
075
G
b s
o1
-003, -004 02 s e
pmic | -004 | F A M A2 s | 2 -005, -008 20 69 el
6 -010, -020 -60
-030, -031 -68 73 [TC40
: 8 79 /TC120
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Model and Suffix Code Selection List
Suffix code
] c > < o = £ c S c =
Es | £ sl 8 | 23| 83 |%5s| & S S5 .5 | 88
Model 25 3] o8 5 = =R .9 > S TS T 5T o
£ = = 28 o o5 85 (R3] o ° S <39 S 813 E‘a
5 0 ~ = s} = c c =
S5 | E|°2| 2| 88| 28 |BS| B g 52% | 508 | ac
3 | o 3| & | & = © o g =
. | -010,-020,-030, 031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | "95.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | “71,-72 73,79
-120, -150, -200, -300
-050
, | -010,-020, -030, 031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 05,
-2 -003, -004, -005, -008, -010, -020, | ~05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | ~72 I
-120, -150, -200, -300
, | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 03,
-1 -003, -004, -005, -008, -010, -020, | ~95,-08,-20, | 05,08, 69,
AL 2 | -030, -031, -040, -050, -080, -100, | 71,72 73,79
100 > -120, -150, -200, -300
AL , | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 05,
-2 -003, -004, -005, -008, -010, -020, | -05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | 72 7
-120, -150, -200, -300
, | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | ~05.-08,-20, | 05, 08, 69,
2 | -030, -031, -040, -050, -080, -100, | “71,-72 73,79
150 -120, -150, -200, -300
. | -010,-020,-030, 031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 05,
2 -003, -004, -005, -008, -010, -020, | “05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | 72 79 ICE
DRIA g 5 . G -120, -150, -200, -300 //chrle
, | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02, -03, | 01,02, 03, /TC60
1 -003, -004, -005, -008, -010, -020, | “95.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | ~71.-72 73,79
200 -120, -150, -200, -300
, | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 05,
-2 -003, -004, -005, -008, -010, -020, | -05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | 72 7
-120, -150, -200, -300
, | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 03,
-1 -003, -004, -005, -008, -010, -020, | "95.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | “71,-72 73,79
A3 -120, -150, -200, -300
-300 "
. | -020,-020, -030, 031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 05,
2 -003, -004, -005, -008, -010, -020, | “05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | ~72 I
-120, -150, -200, -300
, | -010,-020, -030, 031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | "95.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | ~71.-72 73,79
-120, -150, -200, -300
-400
, | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 05,
-2 -003, -004, -005, -008, -010, -020, | “95.-08,-71, | 08,69,73,
2 | -030, -031, -040, -050, -080, -100, | 72 79
-120, -150, -200, -300




2-12

Model and Suffix Code Selection List
Suffix code
E 5 2 € o T = o s c g c 3=
ez | £ £| s | 23 8z |5<| & 5 S35 .. S .8 8 ¢g
Model 28 S e 2 5 £ s s3| = 5 PG 8§58 S
£ = = 28 o o5 85 [T o ° S <39 S 813 E‘a
5 0 ~ = s} = c c =
g2 | 2 |°2| £ |38| 88 |85 8 2 §8¢ §548 | 3¢
3 o 3 a o = o O =g =
. | -010,-020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | ~95,-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | 71, -72 73,79
008 G -120, -150, -200, -300
, | -010,-020, -030, 031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, 02, 03, | 01, 02, 05,
-2 -003, -004, -005, -008, -010, 020, | “05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | ~72 I
-120, -150, -200, -300
, | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 03,
-1 -003, -004, -005, -008, -010, -020, | “95.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | -7, -72 73,79
o5 -120, -150, -200, -300
, | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 05,
-2 -003, -004, -005, -008, -010, -020, | -05.-08,-71, | 08,69, 73,
AL 2 | -030, -031, -040, -050, -080, -100, | 72 &
" -120, -150, -200, -300
Ad , | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 03,
-1 -003, -004, -005, 008, -010, -020, | “05.-08,-20, | 05, 08, 69,
2 | -030, -031, -040, -050, -080, -100, | “71,-72 73,79 ICE
OR1E 030 c 5 s -120, -150, -200, -300 //TCC'\ll
. | -010,-020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 05, TC60
-2 -003, -004, -005, -008, -010, -020, | ~95,-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | 72 I
D -120, -150, -200, -300
G , | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, 02, 03, | 01, 02, 03,
-1 -003, -004, 005, -008, -010, 020, | “05.-08,-20, | 05, 08, 69,
2 | -030, -031, -040, -050, -080, -100, | -7, -72 73,79
-120, -150, -200, -300
-045
, | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 05,
-2 -003, -004, -005, -008, -010, -020, | “95.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | 72 &
-120, -150, -200, -300
, | -010,-020,-030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02,-03, | 01,02, 03,
-1 -003, -004, -005, -008, -010, -020, | ~05,-08,-20, | 05,08, 69,
a2 2 | -030, -031, -040, -050, -080, -100, | 71, -72 73,79
060 n -120, -150, -200, -300
Ad . | -010,-020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 05,
2 -003, -004, -005, -008, -010, 020, | “05.-08,-71, | 08, 69,73,
2 | -030, -031, -040, -050, -080, -100, | 72 I

-120, -150, -200, -300
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Model and Suffix Code Selection List
Suffix code
3 5 2| € | o = = ® £ c8 < B=
ET 2 = o 2> Sz 2| & & S3 S_& g e
35 8 | e2| 5 | €8 =5 oS | = 5 g3 @ §58@ °s
Model =] E} 2% 3 s¢g g g P S T} g £882 22
EZ s |2 2 g8 2 o £ £
S| £ |°c| ¢ |28| 85 |8s|® 2 §8°% | 5°8% | 3°
3 | o 3| & | & = © o g =
. | -010,-020,-030, 031, -040, -050,
-080 -100, -120, -150, 200, -300 | -01,-02,-03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | ~05.-08,-20, | 05, 08, 69,
2 | -030, -031, -040, -050, -080, -100, | ~71.-72 73,79
-120, -150, -200, -300
-030
;| -010,-020, -030, -031, 040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02,-03, | 01,02, 05,
-2 -003, -004, -005, -008, -010, -020, | "95.-08,-71, | 08,69,73,
2 | -030, -031, -040, -050, -080, -100, | 72 &
-120, -150, -200, -300
, | -010,-020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02,-03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | "95,-08,-20, | 05,08, 69,
AL 2 | -030, -031, -040, -050, -080, -100, | ~71.-72 73,79
070 > -120, -150, -200, -300
A4 , | -010,-020, -030, -031, 040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02,-03, | 01,02, 05,
2 -003, -004, -005, -008, -010, -020, | ~05,-08,-71, | 08, 69,73,
2 | -030, -031, -040, -050, -080, -100, | 72 79
-120, -150, -200, -300
, | -010,-020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02,-03, | 01,02, 03,
-1 -003, -004, -005, -008, -010, -020, | "95.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | 71,72 73,79
100 -120, -150, -200, -300
. | -010,-020,-030, 031, -040, -050,
-080 -100, -120, -150, 200, -300 | -01,-02,-03, | 01,02, 05,
2 -003, -004, -005, -008, -010, -020, | “05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | 72 &
-120, -150, -200, -300
;| -010,-020, -030, -031, 040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02,-03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | “95.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | ~71.-72 73,79 ICE
DRIE 130 G b 5 G -120, -150, -200, -300 r/;:cN
, | 010, -020, -030, -031, -040, -050, 1
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 05, [TC60
2 -003, -004, -005, -008, -010, -020, | “95.-08,-71, | 08,69, 73,
2 | -030,-031, -040, -050, -080, -100, | “72 &
-120, -150, -200, -300
, | -010,-020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02,-03, | 01,02, 03,
-1 -003, -004, -005, -008, -010, -020, | "95.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | 71,72 73,79
160 -120, -150, -200, -300
. | -020,-020, -030, 031, -040, -050,
-080 -100, -120, -150, 200, -300 | -01,-02,-03, | 01,02, 05,
2 -003, -004, -005, -008, -010, -020, | “05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | 72 79
A3 -120, -150, -200, -300
A4 ;| -010,-020, -030, -031, 040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02,-03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | "95.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | ~71.-72 73,79
220 -120, -150, -200, -300
, | -010,-020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02,-03, | 01,02, 05,
-2 -003, -004, -005, -008, -010, -020, | “95.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | 72 79
-120, -150, -200, -300
, | -010,-020, -030, -031, 040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02,-03, | 01,02, 03,
-1 -003, -004, -005, -008, -010, -020, | "95.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | 71,72 73,79
250 -120, -150, -200, -300
. | -010,-020, -030, 031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01,-02,-03, | 01,02, 03,
2 -003, -004, -005, -008, -010, -020, | “05.-08,-20, | 05, 08, 69,
2 | -030, -031, -040, -050, -080, -100, | ~71.-72 73,79

-120, -150, -200, -300
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Model and Suffix Code Selection List
Suffix code
E 5 2 € o T = o s c g c 3=
Ez 2 = o £33 Sz 2 a S °3 S 5 ]
Model g8 S | ¢£| 5 | 5¢ c g ®g| = T 82T 85%T xS
S = = £ S © = 3 =1 L9 @ o S~ £ 838 £8
§2 | £ |52 2 |88| g8 |8%| 3 2 SES | £8g% | 38
3| S 8| & |2 = © © S g e
. | -010,-020,-030, 031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 03,
-1 -003, -004, -005, -008, -010, -020, | ~05.-08,-20, | 05,08, 69,
AL 2 | -030, -031, -040, -050, -080, -100, | “71,-72 73,79
030 " -120, -150, -200, -300
Vi ;| -010,-020, -030, -031, 040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 05,
-2 -003, -004, -005, -008, -010, -020, | ~05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | ~72 I
-120, -150, -200, -300
, | -010,-020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | "95,-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | 71,72 73,79 ICE
DRSB 050 G c ; G -120, -150, -200, -300 r/;:ch
, | -010,-020, -030, -031, 040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 05, TC180
-2 -003, -004, -005, -008, -010, -020, | “95,-08,-71, | 08,69,73,
2 | -030, -031, -040, -050, -080, -100, | 72 &
A3 -120, -150, -200, -300
A4 . | -010,-020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | ~05.-08,-20, | 05, 08, 69,
2 | -030, -031, -040, -050, -080, -100, | “71,-72 73,79
070 -120, -150, -200, -300
. | -010,-020,-030, 031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 05,
2 -003, -004, -005, -008, -010, -020, | “05.-08,-71, | 08, 69,73,
2 | -030, -031, -040, -050, -080, -100, | 72 79
-120, -150, -200, -300
-005
ICE
A2 -003, -004, -005, -008, -010, -020, | -01, 02, -60, | 01,02, 69, ICN
DRSC -010 G 2 B 9 A4 G 2 | 030, -031 68, -72 73,79 Tc1
/TC300
-015
. | -020,-020, -030, 031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 03,
1 -003, -004, -005, -008, -010, -020, | ~05.-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | 71,72 73,79
070 -120, -150, -200, -300
;| -010,-020, -030, -031, 040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 05,
-2 -003, -004, -005, -008, -010, -020, | ~05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | 72 79 ICE
DRSE G b ; " G -120, -150, -200, -300 r/;:ch
, | 010, -020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 03, TC180
-1 -003, -004, -005, -008, -010, -020, | “95,-08,-20, | 05,08, 69,
2 | -030, -031, -040, -050, -080, -100, | 71,72 73,79
100 -120, -150, -200, -300
, | -010,-020, -030, -031, -040, -050,
-080 -100, -120, -150, -200, -300 | -01, -02, -03, | 01,02, 05,
2 -003, -004, -005, -008, -010, -020, | ~05.-08,-71, | 08,69, 73,
2 | -030, -031, -040, -050, -080, -100, | 72 &
-120, -150, -200, -300
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M Drive

Model

Suffix code

Additional specification code

[

1T

UD1AG3 -050 N -1A A -2 SA -N /CN

Drive model

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

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)

UD1AG3

o

UD1BG3 | -045 C

UR1AG3 D

-1K -1
UR1BG3 [ -030 - @

cHw»m

UR1EG3 | -130 D

UR5BG3 C

UR5EG3 D

ICN

ICN
/BK

ICN

ICN
/BK

ICN

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 /O 5V

Interface type

S: No differential input and velocity/torque/thrust input
T: With differential input and velocity/torque/thrust input
U: 5 VDC/high-speed 200 kH

500W Class Model and Suffix Code Selection List

Suffix code
g = | > s L =
3| 5| 2| 2|8s|l o| 5B BE
Model | S€ | 5 2 3128 & £ 88| =2
ES| 8| o] g |gs|u| e8| 58
SEle|g|5(2 | |£|°""
@ o S
UD1AG3 | -050 A
004 B
ub1BG3 |28 ICN
-015 A
-030 1
UDICG3 | -004 5
URIAG3 | -050 s
-008 | , | 1A T 1A N N
UR1BG3 [ -015 -1B u | B /BK
-030
URLEG3 | -030 B ICN
ICN
UR5BG3 | -010 -2 IBK
-005 1
UR5CG3 | -010 > 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 O parts of motor model (DMOO-0O000, DROO-O0O0O) and drive model
(UbOOG3-000, UROOG3-000) 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

[ |
ClE-E A 1-7962-030

Encoder/resolver cable model

Drive type

-E: UDOOG3
-M: UM1LG3
-S: UROOG3

Drive current
A; 5A, 6A
C: 15A, 20A

Cable type

1: Robot cable
2: Fixed cable

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.

01:
02:
06:
62:
79:
80:
90:

Termination option (Motor side)

No lead

Open leads (core wire revealed)

With MS3106B18-1S and MS3057-10A made by JAE

With 172170-1 and 170365-3 made by AMP (Japan)

With PCR-S20FS and PCR-LS20LA1 made by Honda Tsushin Kogyo
With NJC-2012-PF made by Nanaboshi Electric Mfg

With RM21TP-15S (HRS No. 109-0321) made by Hirose

Termination option (Drive side)

Model and Suffix Code Selection List

-01:
-02:
-08:
-22:
-69:
-79:
-91:

No lead

Open leads (core wire revealed)

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

With DA-15PF-N and DA-C8-J01-F4-1 made by JAE

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

With PCR-S20FS and PCR-LS20LA1 made by Honda Tsushin Kogyo
With DA-15PF-N and DA-C8-J01-F4-1 made by JAE and round terminal
(3.S.T. Mfg N1.25-M4)

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

Suffix code
g 5 g 5 £ 3 5
Model =) 5 = g 8S5@ 3 Description
2 2 = EET ESE 2
a 5 S es e 2 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 -005, -010, -015, 020,
-01,-02,-79 -025, -030, -035, -040,
c -045, -050, -060, -070,
-08, -69, -73 -080, -090, -100, -150, Relay cable
01, 02, 06, -200, -250, -300
L2 62, 80
-01, -02, -79 ' -005, -010, -015, -020
A -025, -030, -035, -040,
-045, -050, -060, -070,
-08, -69, -73 -080, -090, -100 Relay cable
S -005, -010, -015, 020,
-01,-02,-79 -025, -030, -035, -040,
c -045, -050, -060, -070,
-08, -69, -73 -080, -090, -100, -150, Relay cable
CiE -200, -250, -300 Y
-01,-02,-79 | 01,02,69,79 | -005,-010,-015,-020
-025, -030, -035, -040,
-045, -050, -060, -070,
-08, -69, -73 06, 62, 80 -080, -090, -100 Relay cable
1
-22 62 -005, -010, -015, -020
-025, -030, -035, -040, Head amplifier cable
M A -91, -92 90 -045, -050
-01,-02,-79 | 01,02,79,80 | -005,-010,-015,-020
-025, -030, -035, -040,
-045, -050, -060, -070,
2 -08, -69, -73 06, 62, 80 -080, -090, -100 Relay cable
-005, -010, -015, -020
-22 62 -025, -030, -035, -040, Head amplifier cable
-045, -050
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M Motor Cable

Motor cable model

Drive type

Model

Suffix code

CiIM -N A 1 -60

Always -N

Drive current

A; BA, 6A
C: 15A, 20A

Cable type

1: Robot cable
2: Fixed cable

=

61 -030

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.

Termination option (Motor side)

01:
02:
06:
61:
70:
74:

No lead

Open leads (core wire revealed)

With MS3106B20-4S and MS3057-12A made by JAE
With 172167-1 and 170366-3 made by AMP (Japan)
With 3191-06R and 1189ATL made by Molex

With NCS-304-P made by Nanaboshi Electric Mfg

Termination option (Drive side)

Model and Suffix Code Selection List

-01:
-02:
-03:
-08:
-20:
-60:
-68:
=71
-72:

No lead

Open leads (core wire revealed)

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

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

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

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

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

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

Suffix code
2 5 g §2 5§ T 5
Model 2 5 = SQg 85w < Description
o o o ST o £ 25 ©
£ g < Es® % Sl =
o a8 © - g e 2 8
-01, -02, -20, -60 -005, -010, -015, -020,
-025, -030, -035, -040,
A 01,02,81,74 | 045, 050, -060, -070,
-68, -72 -080, -090, -100 Relay cable
CIN N L2 o1 02 03. 20 -005, -010, -015, -020,
. ) s ) 01, 02, 06, -025, -030, -035, -040,
70, 74 -045, -050, -060, -070,
-08, -71, -72 -080, -090, -100, -150, Relay cable

-200, -250, -300
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M Controller Cable

Model

Suffix code

ClP -E N N-78 78

T

Controller cable model

Drive type
-E: UDOOG3
-M: UM1LG3
-S: UROOG3

Drive current

Always N

-03

0

Cable type
Always N

w

Cable length

Higit display in units of 10 cm, minimum -002 (20 cm), maximum -050 (5 m)

See the model name specification code selection table.

Termination option (Controller side)

01:
02:
03:
07:
42:
76:
17
78:

No lead

Open leads (core wire revealed)

With MR-50LM made by Honda Tsushin Kogyo

With FCN-231J050-G/E and FCN-230C050-D/E (caulking) made by Fujitsu
With PCR-S36FS and PCR-LS36LA made by Honda Tsushin Kogyo

With DE-9SF-N and DE-C8-J9-F4-1 made by JAE (RS-232C for DOS)
With DB-25PF-N and DB-C8-J10-F4-1 made by JAE (RS-232C for PC 98)
With PCR-S50FS and PCR-LS50LA made by Honda Tsushin Kogyo

Termination option (Drive side)

Model and Suffix Code Selection List

-01:
-02:
-22:
-42:
-75:
-78:
-81:

No lead

Open leads (core wire revealed)

With DA-15PF-N and DA-C8-J01-F4-1 made by JAE

With PCR-S36FS and PCR-LS36LA made by Honda Tsushin Kogyo
With DE-9PF-N and DE-C8-J9-F4-1 made by JAE (RS-232C)

With PCR-S50FS and PCR-LS50LA made by Honda Tsushin Kogyo
JAE DE-15

Suffix code
8 5 2 52 FE 5
Model = 5 = sQg IS §°% 8 Description
o o o £EC3T £SEDT °
2 9 o Ec® EZS® 2
a 2 8 =4 s O o
o F o = @)
-002, -003, -004, -005,
0L 02 -006, -007, -008, -009,
42 78 01,02,07,42 | -010, -012, -015, -020,
! -022, -025, -030, -035,
E -040, -045, -050
-22
76 RS232C (for DOS)
75 -020
77 RS232C (for PC98)
-002, -003, -004, -005,
0L 02 -006, -007, -008, -009,
_42’ »78’ 01, 02, 07, 42 -010, -012, -015, -020,
! -022, -025, -030, -035,
C1pP -S N N -040, -045, -050
-22
76 RS232C (for DOS)
75 -020
77 RS232C (for PC98)
-002, -003, -004, -005,
o1 -02 -006, -007, -008, -009,
_42' -78’ 01, 02,07, 42 -010, -012, -015, -020,
! -022, -025, -030, -035,
M -040, -045, -050
-22
76 RS232C (for DOS)
75 -020
77 RS232C (for PC98)
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2.4.2 Recommended Cables

W Recommended Cables for DMODO Motors (Excluding DM1B-004, DM1B-006 and DM1C-004)

Connector
Extension cable, drive Extension cable, motor . . Extension cable Outgoing line
side side Outgoing line, motor side
0"
J.S.T. Mfg N2-4
Canon cgnr\;icEtor made Canon connector made C1M-NCO-2006-0000
y
o J.S.T. Mfg N2-4 Connector Cgﬁrfé\clfor
2 MS3106B20-45 MS3102A20-4P
o Clamp MS3057-12A
o
° C1M-NCO-2070-000
§ Connector 3191-06R Connector 3191-06P
J.S.T. Mfg N2-4 Contact 1189ATL Contact 1190TL
Made by Molex Made by Molex
C1M-NCO-2074-000
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 19
Cover PCR-LS20LA1
Made by Honda Tsushin Im.
Kogyo :
o “nEn
S | Connector PCR-S20FS Canon cgngz(éor made | canon connector made C1E-ECO-7906-00001 05
S | Cover PCR-LS20LA1 Comettor by JAE
2 | Made by Honda Tsushin MS3106B18-1S Connector
S Kogyo MS3102A18-1P
2 Clamp MS3057-10A
B | e R a0 | Connector 172170-1 Connector 172162-1 C1E-ECO-7962-000
8 Made by Honda Tsushin Contact 170365-3 Contact 170363-3 =
5 Y Kogyo Made by AMP (Japan) Made by AMP (Japan) |m' -'—-=
ngcgfg’&gigz%i%is Connector made by Connector made by C1E-ECD-7980-0001
Made by Honda Tsushin Nanaboshi Electric Mfg Nanaboshi Electric Mfg | - ol
Y Kogyo NJC-2012-PF (female) | NJC-2012-AdM (male) m

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.

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

Connector
i i i Extension cable Outgoing line
Extensmn_cable, drive Extension _cable, motor Outgoing line, motor side going
side side
0"
J.5.T. Mg N1.25-M4 XQ:“ 21
2 C1M-NADO-2061-000 “68”
IS} Connector 172167-1 Connector 172159-1
5 J.S.T. Mfg N1.25-M4 Contact 170366-3 Contact 170364-3
5 Made by AMP (Japan) Made by AMP (Japan)
=
C1M-NCO-2074-000
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) =1
Connector PCR-S20FS “79”
Cover PCR-LS20LA1
) Made by Honda Tsushin |m._
§ Kogyo y
g | Connector PCR-S20FS | o nector 172170-1 Connector 172162-1 C1E-ECH-7962-000 69
S | Cover PCR-LS20LAL —_—
2 | Made by Honda Tsushin Contact 170365-3 Contact 170363-3 ;-_
g Kogyo Made by AMP (Japan) Made by AMP (Japan) [ H - =
[}
=}
I - C1E-ECO-7980-000
2 ngcgfg)égigz%i%is Connector made by Connector made by
w Made by Honda Tsushin | Nanaboshi Electric Mfg | Nanaboshi Electric Mfg |m. W
Y 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.




2-20

B Recommended Cables for DROLO Motors

Connector
Extension cable, drive Extension cable, motor - ) Extension cable Outgoing line
. . Outgoing line, motor side
side side
Q"
J.S.T. Mfg N2-4
Canon connector made C1M-NCO-2006-000 “05”
Canon connector made
by JAE by JAE
% J.S.T. Mfg N2-4 Connector Connector
< MS3106B20-4S
= Clamp MS3057-12A MS3102A20-4P
g C1M-NCO-2070-000
Connector 3191-06R Connector 3191-06P
J.S.T. Mfg N2-4 Contact 1189ATL Contact 1190TL
Made by Molex Made by Molex
C1M-NCO-2074-000 “72"
Connector made by Connector made by
J.S.T. Mfg N2-4 Nanaboshi Electric Mfg Nanaboshi Electric Mfg \E
NCS-304-P (female) NCS-304-Ad (male)
g
Connector PCR-S20FS
Cover PCR-LS20LA1
Made by Honda Tsushin Im
o
Kogyo
2 | Connector PCR-S20FS Canon ange/_\céor made | -anon connector made C1E-SCO-7906-000 05
8 | Cover PCR-LS20LAL o nettor by JAE
~ | Made by Honda Tsushin Connector
2 Kogyo MS3106B18-13 MS3102A18-1P
E Clamp MS3057-10A
[
= R C1E-sCO-7962-000
3 ngc:fg)égigzsoiﬂ:ls Connector 172170-1 Connector 172162-1 —
8 . Contact 170365-3 Contact 170363-3 =
Q . -> —
£ | Made by Egg;’j Tsushin | yjade by AMP (Japan) | Made by AMP (Japan) IBII — ﬂ =
R C1E-SCO-7980-000
Connector PCR-S20FS Connector made by Connector made by
Cover PCR-LS20LAL boshi Electri boshi Electri =
Made by Honda Tsushin Nanaboshi Electric Mfg Nanaboshi Electric Mfg |m.———| B
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.




2.4.3 Cable Specifications

B Motor Cable

1)

Sheath

Shield

Insulating material

Conductor

)

Sheath
Shield

Insulating material

Conductor

®)

Sheath
Shield

Insulating material

Conductor

Drain wire

(4)

Sheath

Shield

Insulating material

Conductor

15A and 20A Specifications, Fixed Cable

Identification of core wire

Layout number 1 2 3 4
Color ofinsulating | gio | white | Red | Green
material

Cable specifications

Conductor

AWGH#14 (2.0mm?)

Insulating material external diameter

213.0mm

15A and 20A Specifications, Robot Cable

Finished external diameter @10.1mm
Identification of core wire

Layout number 1 2 3 4
Color ofinsulating | gio | white | Red | Green
material

Cable specifications

Conductor

AWGH#14 (2.0mm?)

Insulating material external diameter

Z2.7mm

5A and 6A Specifications, Fixed Cable

Finished external diameter @9.4mm
Identification of core wire

Layout number 1 2 3 4
Color _of insulating Black White Red Green/
material Yellow

Cable specifications

5A and 6A Specifications, Robot Cable

Conductor AWG#20 (0.5mm?)
Insulating material external diameter | &1.65mm
Finished external diameter 26.5mm
Identification of core wire

Layout number 1 2 3 4
Color ofinsulating | gio | white | Red | Green
material

Cable specifications

Conductor

AWGH#20 (0.5mm?)

Insulating material external diameter

Z1.64mm

Finished external diameter

&7.0mm
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M Encoder/Resolver Cable

@)

Sheath
Shield

Insulating
material
Conductor

Insulating material

Conductor

)

Sheath
Shield

Insulating material

Conductor

Sheath

Shield

Insulating material

Conductor

(4)

Insulating material

Conductor

Identification of core wire

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

DM Series, Fixed Cable (DM1B-004/006 Type, DM1C-004 Type)

Layout number AL | A2 B1 B2 B3 B4
Color of insulatin Blue x Brown x | Green x | Orange x
material 9 | Black | Red blue/ brown green/ orange/

white /white white white
Cable specifications
Conductor A AWG#20 (0.5mm?)
Conductor B AWG#24 (0.2mm?)
Insulating material external diameter A | @1.9mm
Insulating material external diameter B | &1.05mm (twisted pair)
Finished external diameter £8.5mm
Identification of core wire

Layout number 1 2 3 4
Color of insulating Blue x Brown x Red x black Orange x
material blue/white brown/white orange/white

Cable specifications

Conductor

AWG#24 (0.2mm?)

Insulating material external diameter

&1.05mm (twisted pair)

Finished external diameter

26.8mm

Identification of core wire

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

DM Series, Robot Cable (DM1B-004/006 Type, DM1C-004 Type)

Layout number 1 2 3 4 5 6
Color of insulating | Green x | Gray x bﬁjlizyx Purple x | Yellow x | Red x
material orange black b pink white blue

rown
Cable specifications
Conductor AWG#22 (0.3mm?)
Insulating material external diameter @51.3mm (twisted pair)
Finished external diameter &9.8mm
Identification of core wire

Layout number 1|2|3|4|5|6|7]|8]9]|10
Color_of insulating Green|Yellow|Brown| Blue [Orange| Gray |Purple| Black | White | Red
material

Cable specifications

Conductor

AWG#22 (0.3mm?)

Insulating material external diameter

&1.29mm

Finished external diameter

218.5mm
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DR Series, Fixed Cable

Identification of core wire

Sheath Layout number Al A2 A3 A4 B1
Insulating material Cable specifications
Conductor Conductor A AWG#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 26.8mm
(6) DR Series, Robot Cable
Identification of core wire
Layout number 1 2 3 4 5 6
Sheath Color_of insulating | Green x | Gray x bﬁjkeyx Pur‘ple X YeIIo_W x| Redx
Shield material orange | black brown pink white blue
Insulating material Cable specifications
Conductor Conductor AWG#22 (0.3mm?)
Insulating material external diameter @51.3mm (twisted pair)
Finished external diameter 29.8mm
H Controller Cable
Sheath Cable specifications a
Conductor AWGH#28 (0.08mm")
Shield Insulating material external diameter @1.06mm (twisted pair)
Insulating material Finished external diameter @13.0mm
Conductor
Identification of core wire
Pair Color of Print mark Pair Color of Print mark
number Ir;?;::::;? Core No. 1 Core No. 2 number Iﬁ;::::g? 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 red line | Continuous blue or black line
7 Gray Red 2 Blue or black 2 22 Gray Continuous red line | Continuous blue or black line
8 White Red 2 Blue or black 2 23 White Continuous red line | Continuous blue or black line
9 Yellow Red 2 Blue or black 2 24 Yellow Continuous red line | Continuous blue or black line
10 Pink Red 2 Blue or black 2 25 Pink Continuous red line | Continuous blue or black line
11 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
W DMOO Motors

(1) DM1A

6-M8, depth 10 (divide the

Unit in figure: mm

6-M6, depth 15 (divide the circumference equally)

L*1 (See the standard specifications.) ator e serou

equally)

Rotor mounting screw.

Standard profile

223038

‘\
cw mrecucr\

cow dwecu\oh\

102

#58"3% hole
| |

Rotor

10%

Stator

“ Cable terminal treatment Jaries depepd

92002392

Coated surface ~ f

With mechanical brake

L (

{26.5)

Cable legth
ecified by the suffix code)

Encoder cable

Motor cable

(9.8) - 1: Robot cable —> (29.4)
(8.5) « 2: Fixed cable— (2/10.1)

Motor cable

(29.4) 1: Robot cable

See the standard specifications.) (©101) 2. Fredtcay
1) 2: Fixed cable

h 10 (divide the eqUAttyy (250 Brake cable (1.7 x 2)
ng screw 02 63:03
— (divide the circumference equally)
— Stator fixing screw

2 -
2 == -

$§ 3 C 1T g Ex g

o % | 3|« 3

S e g o8& E

by - s 3

\ =
cw direction \
cow dueclm
Cable length Encoder cable

Coated surface

Horizontal cable access

6-M8, depth 10 (divide the chugmfe]

L1

en:

(Specified by the suffix code) (29.8) 1: Robot cable
Cable terminal treatment varies dep?8iBy 2rFinedsatixieode.

Motor cable
1: Robot cable (9.4)
2: Fixed cable (210.1)

See the standard specifications.) &1 varies depending on the suffix code

ce euatty) Stator fikdBscrew

Stator

Encoder cable
1: Robot cable (29.8)

(Specified by the suffix code)

CW direction \

[
35
\ S| &8
e &

\

2:Fi -able (/8.5
Bundling band ey ( )

cow durecuuN

] {6) 6-M6, depth 15 (divide the gifcumference equally)
Coated surface_/ Stator fixing screw
45407
160
427 hole 2 L1
Stator fixing screw p- 4-RS

Coated surface

6-M4, depth 6 (divide the circumg =
- 0 & /Statorfixing serew
7, N
CW directi
f 22 £
o gl £
| W=\ of 35 -
9ol 9 | I
2| 3 B —_ — - Y ol 8
P < B 2 H
CCW directon ;é: s
2|3
g
| o N / Clg
~,
o1 =, ¢ Z
£
ol 30 30, 3
2-M4, punch-through r A 3
ade ko
Motor cable 35) Encoder cable®21.1x8 no shield)

(@1.1x4 no shield)

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

65107
4-@Thole 1£0 3 &5
Stator mounting hole e 140 4-R5 Coated surface
= 6-M4, depth 6 (divide the ci
A4 / \ " Rotor mounting screw o
7, | N
cwdiremf [
o2 ol 2
) DL\ . 3 2 —|H
gg H—— — L 3 Bl &]
e 3 8 sl 2 8 —|H
s x
£ Z s
cew directior g3
ol L
RN ZAKE
&
TS S ¢) I3 1
c
'ﬂl 30, 30, g
o

2-M4, punch-through \ AN

Motor cable \I
(@1.1x4 no shield) B a2 (@118 no shield)

Cable terminal treatment varies depending on the suffix code.

(4) DM1B (Excluding DM1B-004 and DM1B-006)

6-M6, depth 8 (divide the circumference equally)
Stator fixing screw

Standard profile

L*1 (See the standard specifications.)

6-M 8 de the ety .
CW direction Rotor mounting screw ~ 3:02. Rotor g
cow direction -~ r |Stator
Cable terminal treatrhent vagé
So
$$ - R | S 3
g WL — %
Sl 8w P @
8 2| . —_— -4 -~
8| s A
(26.5)]
— - Encoder cable Motor cable
Coated surface Calfle length (Spbeified by thé Suffi code)

(29.8) « 1: Robot cable > (29.4)
(28.5) < 2: Fixed cable  — (210.1)
5A - (26.7)

With mechanical brake

(29.4)  1: Robot cable
(210.1) 2: Fixed cable
(26.7) 5A
Motor cable

6-M6, depth 8 (divide the circumféhefReeifafandard specifications.)
Rotor mounting screw
302 53

— 32

CW direction

Pd

CCW direction

3160
2136 38
25°%5

T

LI

|

992
#1703

Rotor (48) Encoder cable

Cable length
Stator M specified by the suffix code) Cablel&Ehai FERRh&APRries depending on the suffix code.
(58.5) 2: Fixed cable

Coated surface

Cable terminal treatment varis depending on the suffix code.
Encoder cable

(29.8) 1: Robot cable

L*1 (See the standard specifications.)  capie clearance / (28.5) 2: Fixed cable

Motor cable
6-M6, depth 8 (divide the circum Width 20, Depth 19 / (©94) 1: Robot cable
Rotor mounting screw 3 02 (210,1) 2 Fixed cable

CW direction jed by the suffix

able fefath 6-M6, depth 8 (divide the circumference equally)
Stator fixing screw
2104+0,2
O

CCW direction

hole

913688
925'%°

— - &)
Coated surrace_/_
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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 directiol

CCW directipn

Iw

@116
990358

Stator

?140

4 -

Coated surface,

Encoder cable
97.5
Motor cable,
[CX)

able terminal treatmer

6-2/4.5 hole @18 spot facing depth 5

(divdg the circumference equally)

(Specifiedby the suffix code)

varies\d

Calte len,

Stator fixing hole

pending on the suffix code
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Bl DROO Motor

6-M8, depth 12

L*1 (See the standard specifications

(1) DR1A (divide the equally)

Rotor mounting screw

Standard profile

02
Se2} Rotor

. 6-M8, depth 12 (divide the circumference equally)
ng Stator Motor cable Stator fixing screw

(63.2X4)

ki
e Bt
RN
-
cw mrecu‘c?\ =
Coated surface_/
COWection 79 Encoder cable
Cablelength ‘88
(Specified by the suffix code) Cable terminal treatment varies depending on the suffix code
12-M8, depth 12
(divide the circum
H H L*1 (See the standard specifications.) Stator fixing Screw
With mechanical brake
6-M8, depth 12
(divide the circumference equally) | Gaoz 0.2 (gay 19002
otor mounting screw e e =
0
©
el
@
ol 93 =
of 0 —x
°ls o
©
@
./ B
ow dire:bs
CCW diréCtrom Cable length Encoder cable
Rotor (55) ™ Speciied by the suffix code) (96.8)
. Cable terminal treatment varies
Coated surfac ator depending on the suffix code.
“ 6-M6, depth 12 (divide the circumference equally) Stator fixing screw
6-M5, depth 5 86 P ( qually) 9
(divide the circumference equally) 302 Rotor 3,405 Motor cable
Ccw direction —
/ Stator (@3.2x4)
cow dlveclyw
@ g
o B I ”
ol g #
ol = — — o I
RS K o
R -
- - =N
Cable lengt]
46.3 Encoder cable
(@6.8)
(Specified by the suffix code)
Coated surface  Cable terminal treatment varies dependina on the suffix code.

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

6-M6, depth 9

(divide the equally

L*1 (See the stand:

d specifications.
ard speciiations.)_ 6V, depth 12

Rotor mounting screw

Standard profile

CW directi

402 Rotor

(divide the circumference equally)
Stator fixing screw

6'3 Motor cable
@3.2%4)

CCW directi

9145

912088

(2150) hole

$150

With mechanical brake

6-M6, depth 9
(divide the
circumference equally)

Coated surface /

able lengtf\ Encoder cable
(@6

162)

L*1 (See the standard specifications.)

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

6-M6, depth 12
(divide the circumference equ:

i
Stator fixing screw Yo cavie 1.7 x2)

CW direction Rotor mounting screw 402 |  02(ga
-~
CCWdirecﬂo}I s
2 - —

g 2

A

1 8 é
\ st Jf—

Motor cable (93.2 X 4)
{250)

Encoder cable (6.8)

|(43) blo longis

Coated surface

TStaror

(Specified by the suffix code) Cable terminal treatment varies depending on the suffix code.
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(4) DR1E, DR5E

L*1 (See the standard specifications.)

6-M6, depth 9 (divide the
CW direction 5

(5) DR5C

6-M5, depth 7
@wide e crcumference equ@wl:2
Rotor mounting screw —

cowMetion

i) Rot " Stator 6-M6, depth 12 (divide the circumference equally) Stator fixing screw
2 Motor cable
02 Rotor 1678
b (@3.2X4)
2. g — — 4
S
2
© 0|
5 o
Sl )
8|
Coated surface Encoder cable
T4 196.8)
Cable length
Specified by the suffix code) Cable terminal treatment varies depending on the suffix code.
4-M6, depth 13 (divide the circumference equall
L*1 (See the standard specifications.) Stator Stator ,‘xﬂ Scréw qually)
5L Motor cable
— Rotor 2. (@1L1X4)
. /
2 Ve ~
J8 gt — — - - = 3
ERE —f—— il
s~ H —_- — 4 — L\ 2| 8
s s
- - Cable leng
Coated surface / \hE"COdEr cable

(#6.8)

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

Bl 500 W Class

B 2kW Class

©

[rs) %_.N
- ° = 1
o I
- < 00U U
S HHHEEE0000
Y S ud g?—;’/’ E
40:0.5 4-M3 both sides
801 1501 Installation processing dimension
) (180" (601
Control display
60¢1 - panel 50:0.2
(Optional)
L q L s
} e 4-M4
— |9
- o Q
g o AT 2|3
] : a@
= 2
e m
Ell 1
i
e m
C B ¢ 4
S
m
R T —
ol =T T=Tq
2l o A
- pel I
i
_ Ut = —
w Pt
40:0.5 4-M4 both sides
Installation processing dimension
(80) 2001
Control display 210 100
100 #1 anel 90=:0.2
(Optional) \
- R:d
® 4-M4
s A 3|3
] 2|8
4 ®
< F .
i m =
e (LU e
"' I} ® A\ B
el ) ~T 0
@
e ] o 4

Lo

*
FAN FLOW



2-30

2.5.3 Regeneration Resistor

l 80 W Regeneration Resistor

132 . 250°F
122
104
S —
] 1~ )
L
] ¥ —
1 T 7
4.3
g * W o
2.5.4 Connector
H Controller Connector M 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)

= Hil—=:

_\_,=|./
, : . E ® H—r
] ) T
# W Far ]
] B b ——L
g j 23 . —0
]
p —— 38.5 2.2
e/ o
39.5
44
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2.5.5 Terminals

W Motor terminal

B Main power supply/control power supply terminal
Connector: 231-203/026-000 (made by WAGO)

Connector: 231-204/026-000 (made by WAGO)

._.-jau ;_JJZ‘D

13 18

éll g_‘ "'@ _: g:l_ 0 n@?

gl e o] o @ 8| o o @?
= R m = o ]

g g al © =] K] 1 m [
a n[© 26.45 14.3

26.45% 4.3

M Sensor terminal

B Regeneration resistor terminal
Connector: 733-108 (made by WAGO)

Connector: 231-202/026-000 (made by WAGO)

mj

—
[ o= =
.4

[
o0
©|mo||

I

12.5
14
Hh
G &
g v
i

15

6.5

26.45 14.3
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2.6 Optional Mechanical Brake

2.6.1 General Specification

Model BXM2.5-000B BXM10-000B
Applied motor types DM1B/DROB DM1A/DROA
Rated voltage (VDC) 24 24
Power consumption (W at 20°C) 28 45
Friction torque (N-m) 20 110
Spring pressure (N) 650 2100
Clearance (mm) 0.2 0.2
2.6.2 Structure
Nf' Yoke Name [7] cleganc
2 Coll [6]\
3 Pin o f——+F
4 Spring 5 N ﬁiy/
5 Armature k . “
6 Fading W <
7 Friction disk [4l—"

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.

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) 0.4 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:
Obtain the braking time t:
(7 Stop angle °)
2 t: Braking time (sec.)
= M ty: Brake opening time (W)
2x37.5xTd to Relay delay time (W)
DG* 4J
J; Momentofinertia  (kg-m?)
Calculate the StOp angle [ n: Ve|ocity (rps)
O=(t+t, +t,)x360xn Td:  Dynamic friction torque (Ts x 0.7) (N-m)

H Calculation example

Motor used:
Load condition:

Velocity:

Friction torque:
Brake opening time:
Relay delay time:

Ts:  Static friction torque (N-m)

DM1B-060

Load inertia J = 10 x Jy = 0.23 kg-m

(Jm = 0.023 kg-m, the rotor inertia of the motor used)

n=1rps

Td =14 N-m

t; = 0.06 sec. (reference value: 0.1 second in the case of BXM10)
t, = 0.082 sec. (varies with conditions of use)

. 4x0.23x60x1

=0.053sec

2x37.5x14

6 =(0.053 +0.06 + 0.082) x 360 x 1= 71°

2.6.5 Applied Voltage and Temperature Increase

When voltage of 24 VDC is applied to the brake, the motor temperature increases
approximately 10°C, 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 3°C 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.

40 4 Motor + brake

30

T

10 4 .- Motor only

Motor + brake

H”i{ﬁr _f 3°C

P Motor only

R’

10°C

T
1.2 3 4 5 6

0 T T T T

Temperature increase
[
(=)
L

Time

30 1 24V

01 2 3 4 5 6

Temperature increase

Time
30 7 24V

20 '—‘ 12V

10

10 ~

Applied voltage (V)
]
[e]
L

Approx. 1 sec.
—»

Applied voltage (V)
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2.6.6 Power Sup

ply Specifications and Wiring

Power supply

Operation  arc.suppressing circuit
contact (Note 1)

Power supply ( 0| O

specifications I

Brake
Output voltage: 24 VDC

Output current: Maximum 3 A

O

C

@
o
(o]

N

2.6.7 Diagrams

B BXM2.5-000B

B BXM10-000B

ote 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

of External Appearance

404

28.8
GAP 0.2 60° (Divide the 3oe L
circumference eq EEP line 0.5 mm? length 300
. (Lead pullout position)
Lo<] 6-M4 depth 8
—|.zl=
ol 29| 5o
slel &gl I [ &ls
5|85 s

90° (Divide the circumference equally)

FEP line 0.5 mm? length 300
(Lead pullout position)

12-M6 depth 6

2285
9262.01
o233,

#2085'3%
@206 HP

@288

X
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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 DYNASERYV motor in reverse, i.e., fixing the rotor of the motor and making
the stator rotate.

M Installation Location

The motor is intended to be used in normal

. T Motor Remarks
indoor conditions. o 0~ 45°C: Standard
Well ventilated places with little dust | Temp. |0~ 40°C: CE continuous
and debris Application operation rating
e ) ) Humidity 20 ~ 85% RH T'l’f)f d’;“n”;;[?oen”"
Avoid installing the motor in an :
atmosphere with high Average o 20~ 85
temperature/high humidity or which Humidity | 20~ 85% RH There ust be no
contains dust, dirt, metal powder, There must be no corrosive gasses, dirt or dust
. Atmosphere Must be used at an maximum altitude of 1000 meters
corrosive gasses, etc. above sea level (CE mounting condition)

Ml Mechanical Connection

Rotor mounting

screw ;

Stator mounting SsheW\ \ \ \\'l N

~. vl

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

DM1A 16N'm

1 mm or more

21IN'm
2 DR1A 21Nm
- DR1E

DR5E
DM1B
DR1B
DR5B

11IN'm 11IN'm

y DR5C 6N'm 11IN'm

Motor

DM1B-004
DM1B-006
DM1C-004

2N'm 2N-m

| Fixing platform levelness: 0.01 mm

N ALERARERAN
]
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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 DROO 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 rust coating is applied

Hollow hole

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.

7 Centering precision: Within 0.01 mm

NN

| |
§ i N
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2.7.2 Installation of the Drive

M Installation Location

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

o |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 50°C.

e |If there are vibration sources near the drive, install the drive using a vibration-proof

material.

e Avoid installing the drive in an atmosphere with high temperature/high humidity or which

contains dust, dirt, metal powder, corrosive gasses, etc.

M Installation Procedure

Drive environment

specification Remarks
Ambient o
.| temperature 0-50°C
At operation -
Ambient There must be no
L 20 ~ 90% RH N
humidity condensation.
Ambient o
temperature -20 ~85°C
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)

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

—

7 —
Y GKDOAA® Wiy 1 Jurm

A\

%
Sitarie o poner 7
W ARNND alors sarveing. Moy Couse et shogk,

&Lﬁﬁ

covian 3%

BRIy A TR T iler (B h )

“BBPILC—r 71 LIEST A (0
00 1 TR NEmSIN WIEh @VER 13 0N
e burp

@]

e R £
U prpar_praundng bschneges,

I Ve

A

Fan flow of 2kW class

NN

Wall (metal-made)
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(1) 2kw Class Drives

e 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.

25mm 25mm

50mm

50mm

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

10mm

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.

10mm

50mm

Do not install sideways

50mm

AN N

Do not install up side down

VL4
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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.”

B Effective 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
22.1
Overload 292
Excessive position error 23.0
Excessive commanded position
; X 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

Control by Built-in

Control by External Controller

ADA NGER

ADA NGER
ADA NGER

Controller
Drive Mode Table data Jog Position .
Error . . Velocity control Torque control
Processing Tvpe operation | operation control
g lyp
Servo ON sustaining after o o o
deceleration and stop X X
Servo OFF after o o o
deceleration and stop (Input is shutdown | (Input is shutdown
Servo ON sustaining after o o o immediately after | immediately after
immediate stop the error occurs, the error occurs,
and the velocity and the
Servo OFF after immediate o o o command to drive torque/thrust
stop becomes zero.) command to drive
becomes zero.)

Servo OFF immediately X X X X X

X:  Unavailable

O: Auvailable

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).

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.

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

15.*
20.1
20.2
20.4
20.5
25.*
30.0

Watch dog error
Encoder error
Excessive voltage

IPM fault or Current transfer detected
Low voltage (servo OFF level)
Phases A and B actual current monitoring

Regeneration error
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.

)

A‘W 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.

ADA NGER

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).

CA UTION

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.

H Test 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

Item 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 register 1) Valid
Bus voltage dropping _ Servo ON
Process (Error process setup register 1) sustaining after
immediate stop
Deceleration time for immediate stop (#80) 350msec
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Power failure

Control power

Even within the control power holding time,
dynamic brake activates if the bus voltage
becomes below the servo-OFF level.

* holding time
ON Approx. 100ms
AC/Cont. power >
OFF . _._._
AC power error BITON  —omommeme e -
Normal

Bus voltage
(voltage post-AC power commutation)

Low voltage error

Free-run time
(Less than 15msec)

Servo-OFF level ¥
AC power monitoring cycle,
20msec
) e ¥
ey O of
Motor velocity L
[0 X T S S

Immediate sto

D

Dynamic brake active

4

i >

[ Stopping angle 260° ]

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

ATIP

»

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 45°C
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 number

nB + 12.5nc < 162.5
(nB + 12.5-nc < 225

Formula (3.1) ambient temperature 45°C
Formula (3.2) ambient temperature 35°C)

: _ #342
[ #342 Actual velocity value R =303
| #385 Pre-filtering current square duty #385
| #303 Velocity unit conversion coefficient nCLnC2MC3= Goong
g=ln (s + 2t + t3) X ! x 100 Formula (1) |n8 = velocity dut
== 2 ! 2 [Maximum velocity rps] tc, n y duty
1 Mnc, NCy, NCz, T]tCs d dut
- — = current squared duty
DR5B |nc = (timci + tance+ tanes) X tcy X100 Formula (2) |y = velocity (ps)
tey = cycle time (msec)
ne +2.6mc < 103 Formula (3) |1tz ts = time (mess)
Nk 1 7 B = velocity duty
ne= 2 (t+ 26 + 1) X[Maximum vlelocity rps] tey x 100 Formula (1) ne, n(il, NCz, NC3 dd
DR5C |nc = (timci + tancz+ tanes) X oy X 100 Formula (2) = current squared duty

Nr = velocity (rps)
tcy = cycle time (msec)
ty, tp, t3 = time (msec)

Average velocity/current squared duty quick-reference graph

100
O
90 :L% (DR5C 35°C)

\ DRGB —
- | a5c

DR5C
45°C

2>
L >
Eo| Nncei n G2
S o —_—
© 9
S & f
g =1 \ /
(7]
— 80
A “T]Ca =
v cg 70
60
t1 t2 | ts =
a4 5 50
2
> 1 5 40
5 E 30 —
g 20
5 NR
g 10
A 0
0
<—tcy_>

5 10 15 20 25 30 35
Current squared duty 7 C [%]
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<Example: DR5B, ambient temperature 45°C>

Nr = 4 (ps)
ncl =nc3 =0.36
nc2 = 0.04

t1 =t2 =t3 = 1/4tcy
The velocity duty and current squared duty are calculated as below with the setting example

above.
4 1 2 1
ne= — (T tcv-ﬁ—4tcy+ thv) X B X 100
= ix 100 = 40
=< -
0.36 0.04 0.36
nec = ( 7 tev+ 7 tev+ 2 tey) X X 100
=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 ~
= |
r ||
= r'ps
£ &0 T
2 Maximum velocity o | N
S £ AN
2 - 3 rps [ [
—_ (8] Eﬂ I
o c [
3 g \ :
= g i
Time “Z \*i rps |
- ta S 0 ‘ \ ;
% \ :I
60 @ S ros \\
Repetition frequency = —[times /min ute] 20 - \ I, I
tcy “-H""‘--.,_
T~
n n 1] 1 L] ﬂ.'i_ T 1 T ll n

Load inertia [kgm?]



2-47

2.9.3 Restrictions on the Number of EEPROM Registrations

The user setting data (parameters, table data and 1/0O 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 I/O data) is approximately 1 million times, respectively.
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2.10 Conformed Standards

Bl Motor

M Drive

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.

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

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

(i)
(iii)
(iv)

(v)
(vi)
(vii)
(viii)
(ix)
)

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 5[A]
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
T~ +| ++ ontroljpower supply
5 |7
M 3-phase inverter
- TB2
ush N
; Gate pul 1 Motor
~  + + ate pulse ‘
# z > I L
v - @4_ T .
TB3
Dynamic brake]circuit
| Regeneration error A 4 h 4
B4
Vonage mor:t?lr” 1 Current detegtion
Home proximity, hardware over-travel signalg PWM convdisidiCurrent col
Insulated A
Sensor input CPUs>
f——————
CN4 External torque/thrust command
A/D External velocity command
M | E l External torque/thrust control
External torque/thrust feed forward
—» A/Df--+Pp — -
Position, velocity, torque/thrust
ASUB—— [External Enable/disgble
Pulse scaling priori nternal feefi o >
» Torqueftrust control rhode
Velocity control fnode Torque/thrust- current gonversiof
y A\ 4 A 4
o — > R
,_[scaling conversjon m/n + [Position co + Velocity co + lachine on /|, |3-phase digtriution
Counter - 7
Position controbmode’ A
b Phase delay compensation Notch filter Commutation fhformatiqn C_N2
L . | Velocity information (2 channels) Torque/
Position informatign thrust control
Scaling convergion n/m Detection |« <
ulse convefgon 9 Encoder/resgver|signal
|
: [Scaling convergion n/mjAcceleration/ dqeg 1 COI‘IB[OO|
] Logic I/O initial value h 9 CN3
lHard 1/0 logical setting ey
iguiniuil Ny | k‘ S—\ Test operation
) Auto-tunin
sulated [aput & mput | ¢ L;—Ioml:nlg g Table data ]
1 ] ! ABS move Table operati onitor signal | |
| vl : : INC move Analog monitor card
! [N Hard I/O assignmgnt Dwell
[} 1 9 q'n : Parameter change
] " ' ] Conditional branch CN1
! ) ° | Command —
sulated |
— ° Output '
[ ’
~===27 |Hard I/O logical setti ‘\--/, RS232C
Hard 1/0 | a ) RS485 —
| Hard 1/0 assignmbggic 1/0
| _ _ _ _| 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

Hollow hole  Load mounting screw 4
’

Rotor Stator mounting sc

Motor cable

Label

(Upper surface) (Bottom surface)

Load mounting surface  Load mounting screw Hollow hole

Hollow hole Load mounting surface

Rotor

Motor cable /'/'
DM1B - 004

ncoder cable
DM1B - 006

DM1C - 004

4.1.2. DROO Type

Motor cable Resolver cable

Load mounting screw )
Hollow hole Stator mounting screw

Label for (DR5C only)

(Bottom surface)

(Upper surface)



4.2 Drive Unit

4.21 500W Class

<M1= Serial interface connecior

AS237C/AS48S connectar \
<RAS5-10:= Rotary switch
<ADY/ERR: Status display LE\

<5AV-DS= Sarvo disabls switch

=CN3= Analog monitor connacior

/S

= TB4= Sensor tsrrminal

/

=CHARGE= Main power supply dum_LE

<TB2= Motor terminal ]
<GND= Ground tsrminal "“"ﬂ

<=CZ= Encoderrasclwer connector -

Label

Caution labsl



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

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.

200-23QVAC

O)quacE

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)

~r| o is available.
=HE \\
a Pl <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

Su

pply ground.



5-1

5. Wiring
5.1 Overall Connection

5.1.1 Connection Diagram

Circuit Protector or
Circuit Breaker

Line Filter

Control Power
Sypply Cable

Electromagnetid
Contactor

ﬁ
Regen. Resistor i —
| (attached) )

Motor Cable

Ground

Operation Display
Panel (optional)

DrvGllII Drive

—

DYNASERY

Operation display
pendant (optional)

Utility Software

\

PC

)

RS232C Cable

L0027

Q00O @)

Analog Monitor .
Card (optional) .

Sensors/Relays

Home Sensor

+ over-travel

(End of Travel (EOT) Limits)
e Regeneration Error

*Motor Filter (optional)

200-230VAC R Pl <
e a
OEHAREE- = E 4
o) L= Sensor Cable
L\NE[ S—
CONT ® @
2 =
sl I
& P
— g
@]
RES[ tg’ g || Controller Cable
MOTOR — =
va|[(@ —
wle ] [l ||
Wl 'H\ Encoder/Resolver Cable
— Z
@ @ @an L&

Motor
(DM/DR series)

* Insert between the motor and the drive as necessary.

PLC
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ADA NGER

5.1.2 Circuit Protector

Drive Circuit protector
Model Specification
CP32FM/5W
500W (Fuji Electric) 250VAC, 5A
class CP30-BA2P1M5A
(Mitsubishi Electric) | 220VAC, 5A
CP32FM/15W 250VAC,
(Fuji Electric) 15A
2kW class =520 BAZPIMIBA 250VAC,
(Mitsubishi Electric) 15A

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) (C\)(E(k’gzgv'v:’;
SC18AA-M10 Elot: >
KW 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 2kwW (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.




5-3

5.1.4 List of Cable Specifications

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




5.2 Main Power Supply/Control Power Supply Terminal <TB1>

Control power supply —————— Connector: 231-204/026-000 0230V AL
AWGH20: _ (made by WAGO) O)owrce
Main power supply ~————F— =l o
AWGH14: E— = o
Insulation strippin ITn th‘ 8mm =] o
pping leng = % —
=l ali—
m
The attached lever can be installed by snapping it on. Cables can z
be connected simply by inserting them with your fingers; tools
are not necessary.
o~
fan]
=
YOKOGAWA &
BB |oew

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.

Example of power supply sequence circuit
Drive
L
)
LINE
N | CONT
NC L <IB1>
O |l
Power sugp@ircuit prdtector | ] LINE
Line filter I‘IIL“ N MAIN
O . | ]
ON OFF MC
»—O
aizj RY1 % RY1
MC 5
ERR+
6 <TB4>
Jj ERR-
Keep the ON switch in the ON status until the drive enters the RDY status.




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.

200-230VAC

() crance

81

Connector: 231-203/206-000

TB3

TB2

(made by WAGO)
2kW class: AWG#14

Insulation stripping length: 8 mm
Black — =

Motor cable
Green or green/yellow YOrODGANA ¢
©oe-

[ ! =
500W class: AWGH#28°¢

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

White —————J—— =
Ground: AWG#14

o |mo |mo
il

Vc

H Cable Specifications

Specification
Cable
500W class 2kW class
AWG#20 (0.5mm°) or more, length 10| AWG#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

AWG#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>

A

200-230VAC
[@LT 3
P
—
Connector: 231-202/026-000
\ (made by WAGO)

Regeneration resistor ®‘ ! = SIE m
(attached) / : — =g — -
e Make sure to connect the regeneration resistor supplied with the o
. . ve (|l @] m
product according to the figure. =

See the list below for the models to which a regeneration resistor is vel({ @]

attached.

e Use AWG#20 to AWGH#16 to extend the cable. YOKOGAWA &

T

M List of Models Provided with Regeneration Resistors

Model Suffix code Regeneration resistor

UDIASS | ocon-nmAZOON [aow 2000

s | oo

UD1EG3 :8§8m:ggg:£gzm 80W 800

322222 510N OOB sOmN | 8OV 2000
-015N-00B-200-N

CA UTION

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.
Inquire at our sales department for more information.

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>

m
& Connector: 733-106 (made by WAGO)
— 3 Wire size: AWG#28 to AWG#20
3 = =
——= Insulation stripping length: 5mm
© N
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.
5 (The size of the tip of a drive is 2.0 x 0.4mm.)
o
prd
()
Pin No. | Signal name Definition Sensor input specification
1 COMPO | Sensor power Rated voltage 12 to 24VDC (£10%)
2 XORG Home input B-contact . 4.1 mA/point (at 12VDC)
3 XOTD |- EOT input B-contact Rated input current | g'5' 1A jaint (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
Regeneration error output
Maximum service voltage |30VDC
Maximum output current |50 mA
Vce Voo
]OOk%
COMPO o ' ERR+
XORG 47OQ§ ] ’!ﬁ‘i i io 01 uF }Q r
o—ANW hu ERR-
XOTD 2. TkQ
XOTU PS2805 §7 <7 PS$2702 %

CA UTION

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.




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.

*

1" DC
; power sugply
Pin No. | Signal nante _
1 COMPO "
oL .
2 XORG ouT Home input B-contact
3 XOTD
&+
: X0 \o t)ur - EOT input B-contact
5 ERR+ )
6 ERR—
Q] +
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.




5.6 Serial Interface Connector <CN1>

=
B
DYNASERY d =
l_ T,
| LI
- | il
— | (T
=z | (T
W) | (T
| 1R
| () LUULLLT
[ NS .
[S— Connector: DA-15PF-N (made by JAE)
SRV 0S Housing: DA-C8-J10-F4-1 (made by JAE)
ORDYIERR
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 485SW Busy condition bit RS485 multi-channel
7 TRMP Terminator terminal RS485 multi-channel communication (short
circuited to #14 TRMN)
8 CN1sSwW 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 z 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

B RS232C Cable (Optional)

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

RS232C connector on the PC side
5

1 \
&DQiﬁﬁﬁf]Cﬁ
6

9

Soldered surface

<CN1> connector
1

8
&DK%ﬂﬁiﬁﬁﬁf O}
15

9

Soldered surface

Pin No Signal name

Pin No [Signal name
_ 2 RxD
PC side 3 TxD
5 SG

3 D | brive side
2 RxD
10 SG/LG

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

Send (+)
Send (-)

Host master side Receive (+)
Receive ()

[ S& ]

* Connect a terminators only at the ends of the network.

AWA RNING

Pin No|signal name
T 3 4 A
® 11 B
L 2 5 Y
® 12 Z . .
- 10 SG/LG Drive side
6 485SW
|: 13 SG/LG
8 CN1SW
|: 15 SG/LG
Connector: DA-15PF-N (made by JAE)
puan Housing: DE-C8-J10-F4-1 (made by JAE)

N ——
Pin No | Signal name
\ 4 A

11 B
5 Y
12 VA
10 SG/LG

Drive side

l: 6 485SW
13 SG/LG

. 7 TRMP
o |: 14 TRMN
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.
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5.7 Encoder/Resolver Connector <CN2>

<CNZ2> connector

m
Z
W,
1 20
~ T
1 . 10
@ Case ground Insertion surface
=0 (shielded cable) 1 2 3
— 0\
e I e e B s
e s s
3 ? e N s [
- Connector: PCR-S20FS eSS
(made by Honda Tsushin Kogyo) 11 12 13 20
Housing: PCR-LS20LA1 Soldered surface

(made by Honda Tsushin Kogyo)

]

CN2

=

[ HONDA |

€]
5

H Cable Specifications

Cable Specification

500 W class 2kW class

7 - -
AWG#2.4 (0.2mm"), tW'SFEd paur AWG#24 (0.2mm?), twisted pair cable
cable with a common shield, . ! :
with a common shield, external diameter

external diameter @9mm or less,
@9mm or less, length 30m or less
length 10m or less

Encoder terminal processing code: 79 (PCR-S20FS and PCR-LS20LA1 made

Encoder/ by Honda Tsushin Kogyo)

resolver
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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 0SIG 1 Brown Orange 0SIG 1 Brown Sky blue
6
7 ECLK+(3V) Orange Yellow
8
9 ZERO+ Green Green
10
11
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
Pin 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 -C0 Orange Purple
9
10 +CO 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-004/006 Type, DM1B-004 Type Motors

Specification of fixed cable
(CIE-EA200O0O0O-0O00)

Drive unit Motor unit
<CN2> |
+OV/1 | O — A Red
GND/12 | O — /\ Black
6s1G0/3 | O — A Blue
GND/14 | O — /\ Blue/white
6SIG1/5 | O L /\\ Brown
GND/16 | O : : Brown/white
ECLK+/ 7 | O i /’\\ Orange
ECLK-/18| O —4 Orange/white
Case ground 0-4
I Twisted pair cable

with shielding

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

Specification of fixed cable

Drive unit Motor unit
<CN2> |
+10v/1 | O = /’\\ Red
GND/12 | O : : Black
6 SI1G0/3 — A
/ O = /\ Blue
GND/14 | O : : Blue/white
! A
6SIG1/5 | O : : /\ Brown '
GND/16 | O — Brown/white
[ A
ZERO+/9 | O T Green
I
ZERO-/19| © I : /\ Green/white
A
ECLK+/4 | O i ; A\ Orange
ECLK-/13| O : Orange/white
Case ground o
I Twisted pair cable
with shielding

(3) DR Series Motors

Specification of fixed cable
(CIE-SsO2-0000O-000)

Wik Vide Laldidid Ldedeay

Drive unit Motor unit
<CN3-S>0/ 2 | o— A Blue/white
! .
+$180/11 | O1— ! /\ Green/white
' A Brown
-S0/6 | O——
-5180/15 | O-——| A Green
+C0/10 | o——1 A Orange/white
I .
+C180/20 | O : /\ Blue/white
- - A Orange
C0/8 | O T / \ o g
-C180/17 | O+—— ue
Case ground | o T Black
j_ Twisted pair cable

with shielding

Specification of robot cable
(CIE-EA1OIOOO-O00)

Motor unit

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

Specification of robot cable
(CIE-EC1O0O00O-000)

WwiLLvim i3y
Motor unit

Red/gray

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

White

Specification of robot cable
(CIE;S01-0000-00L),

Motor unit

Yellow
White
Red
Blue
Green

10

20 Orange
8 Purple

17 Pink

Black

Case ground
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5.8 Analog Monitor Connector <CN3>

<CN3> connector

=M= M MHr - A
(\Z’] ®§ qD;( GD% dDé%%g% 9 10
U 166!
DEQEQ: D @ =X
M{faa
-~ . i _— oo
i Analog monitor card (optional, R7041WC) L: o
@ 1 2
Pin No. | Signal name Definition
v 1 VEL Velocity monitor terminal
z 2 AM1 Analog monitor terminal 1 (general purpose monitor 1)
3 AM2 Analog monitor terminal 2 (general purpose monitor 2)
4 DM1 Digital monitor terminal 1 (general purpose monitor 1)
L 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>

m
z
u
3 Connector: PCR-S36FSA (made by Honda Tsushin Kogyo)
— Hosing: PCR-LS36LA (made by Honda Tsushin Kogyo)
3 =
& 8
p= =4
ﬂ <CN4> connector
@ 19 36
o e e e e
()
Case ground (shielded1 cable)  Insertion surface 18
@ 123 18
© N _

Iillill:ll:ll:ll:ll:ll:ll:l
N B s [ R |

sy s s s [ S Y S—
19 20 21 36
H Cable Specifications Soldered surface

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

Interface [
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H Table of Connector Signal Names and Wire Colors

i Wire color
Pin No. ?]gr:]ael Col Vark Definition Comment
olor ar
1 COMP1 White Blue or black 3 | Interface power Supply + |nput appropriate power according to
2 COMN1 Orange | Blue orblack 1 | Interface power supply - the interface spec.
3 DO_0 Orange 1/0 output O
4 DO_1 Gray 1/0 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/0 assignment function.
7 DO_4 Pink 1/0O output 4
8 DO_5 Orange Red 2 1/0 output 5
9 UA_OUT+ G Red 2 Position present pulse 1 +
ray —
10 |UA _OUT- Blue 2 Position present pulse 1 - | Able to select UP-DOWN or A-B
— encoder output according to
11 DB_OUT+ White Red 2 Position present pulse 2 + parameter setting.
12 DB_OUT- Blue 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 Position command pulse 1
- Pink S Able to select PLS-SIGN
16 PUA_IN- Blue 2 Position command pulse 1 - | (STEP-DIR), UP-DOWN or A-B
Position command pulse 2 | encoder input according to parameter
17 SDB_IN+ Orange Red 3 + setting.
18 SDB_IN- Blue 3 Position command pulse 2-
19 DI_O Gray 1/0O input 0
20 DI_1 White 1/O input 1
— Red 3 -
21 DI_2 Yellow I/O input 2
22 DI_3 Pink 1/0O input 3
23 DI_4 Orange 1/0O input 4
24 DI_5 Gray 1/0O input 5
25 |DI_6 White Red 4 /0 input 6 The definition is assigned by the hard
26 DI_7 Yellow /0 input 7 I/0 assignment function.
27 DI_8 Pink 1/0O input 8
28 DI_9 Orange 1/0 input 9
29 [DI_10 Gray | CoMnuousred g input 10
30 DI_11 White 1/0 input 11
31 (NC) )
= (NC) Do not connect any line.
33  |ASUB_IN+ Com"}i‘r']zus red fnalog sub (auxiliary) input | A1 1 execute torque/force limit or
Yellow - Anal b T v torque feed forward by enabling
34 ASUB_IN- COmmILi:::s blue f nalog sub (auxiliary) inpu through parameter.
35 |ACMD_IN+ CO”‘"}#\‘;US red | Analog command input + | Inputs velocity or torque/force
Pink Coninuous bive command (select "T" in the model &
36 ACMD_IN- line 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
Pin No. | Signal name L(;%grle/a;'ig:al 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
Pin No. | Signal name L?;\%grzaastlig?]al 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 | Paositive
28 DI_9 IN_POSFREQ_SEL Position control bandwidth select | Positive
29 DI_10 IN_PLS_DIRECT Pulse priority select Positive
30 |pl11 IN_POSINT_INH E&sﬁigﬁggc" integration Positive
H DI/DO Contact Specifications
[Contact output] DO_0to DO_5 Ve
| WA8330 Interface suffix
COMP1 code A B
1.5k Q
: | ----- [ Rated voltage 12 ~ 24vDC 5vDC
0UT_x c>_M8330 2518204 ] ;—%[ i : ' (£10%) (£10%)
| _|\| Maximum load .
: ¥ - AAA : current 0.1A/point, 0.5A/common
COMNT b—_C/\/\/\_lz‘V speetcaton 0210 PS805 47 Turn-On voltage 0.5VDC or less

| 10k Q

L

5V specification: 1k

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_OtoDI_11
Voo Interface suffix A B
M code
Rated voltage 12 ~24vVDC 5vbC
CotP1 — - Rated input 4.1 iil??z)voc GO
T ated Inpu AmA (al
47OQ§ | K9/ currenFt) 8.5mA Eat 24VDC§ 4.0mA (at 5VDC)
N+ O—AAN—D : l 0.1uF Impedance 3.0kQ 1.0kQ
2av specication: 2.7k PS2808 Ope(:";};?\,;"igage ON: 3.0VDC orless | ON: 1.0VDC or less
5v specification: 1k OFF: 9.0VDC or more | OFF: 4.0VDC or more
COMP*)
Allowable

leakage current

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. -

i - Vce

! I T
Input is in the on-state when the p—+ ;,' ANN pl=——=- 770Q
photo-coupler is energized. I : P |
! ﬂ 910 . 7
- 1

I
[
T AN |
I }—J
AM26LS31 or equivalent } _i

|
I
[ T— 470 pF

Controller
[Open Collector Input Spec.] PUA_IN+, SDB_IN+

Input the interface power supply.

5VDC/24VDC__—I I"__24V specification: 3 kQ Vvee
V_?_ I + | 5V specification: 330 Q
o A — VW ===~ 3700
Input is in the on-state when the T | : » |
photo-coupler is energized. ! | jﬁ 91Q .
o —4 A — :
X | =
- 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.

terminal becomes a higher voltage

i

Output is in the on-state when the + |
than the - terminal. I
I

-
|
I
|
|

AM26LS32 or equivalent | |
I I AM26LS31

Controller

M Analog Input Specifications

[Analog Sub (Auxiliary) Input] ASUB_IN+

- ==
_ | ASUB_IN+ I s3k0
Select by parameter setting R | C—
I
I
/\ I

i

-8VDC ~ 6VDC 75— I
-10VDC ~ 10VDC I
1%

I

I

ASUB_IN- I
Controller ——- b
[Analog Command Input] ACMD_IN+
- -
| ASUB_IN+ | 10k
Select by parameter setting —<|>— |
-6VDC ~ 6VDC 74- ! !
-10VDC ~ 10VDC I
b
I | <
| ASUB_IN- !

Controller —_2 H
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H Connection Example In the case of "SA (with differential input and velocity/torque/no thrust input,

12 to 24V I/O input/output)” and "TA (with differential input and
velocity/torque/thrust input, 12 to 24V I/O input/output)”

Controller Drive
12~24VDC _T_ <€ ] | |1 CONP1 470 PS2805 or equivalent
Photo-CinIer, contact, etc. ¢ 19 S Dl 0 2_.::;53 EE #\K
:§:§ < ¢ 201 52 WERES ol
_— { ¢ 21 3 D12 A'Avn“% i*“
e AIEE i [P
I \ nl, los 5K
:}MK < ¢ 2 |y Pl w3 R
A
:} << 25 | o | D16 % 21
L ,
- i [P
g =
:}\K { € 27 r . D1_8 vv'r% ﬁiK
= < ¢ 28 |y 5 P10 s R
A
:} << 29 |y o | D110 % ¥k
EXl+ DI 11 S
_— < ¢ 30 3 3 atn‘h_% |
*}‘ K w. MAB330 or equivalent
Photo-coupler, relay, etc. ¥ y .
1 "‘_‘.HVDG 03 D0 0MA833O or equivalent PS2805 or equivalent
g P ¢ < N 2AD1820/?:):equi k
:} ¥ ! oo 'Jr:_t,}*w\’_T "_i“‘an *i_
_} ‘* _< N [ ir; I'A'a' ﬁ‘ﬁ
T Pt ¢ 05 |y o |002 \luw-T T ‘g—
et T e S i
LAy WS e ] P [ [Hevk]
:}’*__I_W"_* < 08 |, |D05 ! —}‘g—
_ B 02 | o | comn A g w— —
AM26LS31 or equivalent r L, A 15 « | PUA_IN+ ., 330 TLP115A or equivalent
=T < 7\ PG I ey A
i e /A\ HIQEED L]
] M _ 18 SDB_IN- % ¥ %:l a—
AM26LS32 or etluiévalem : : //\\ 09 i : UA OUT+ AMZESLSBl or equivalent
—T | ~ . 10 . UA_OUT- B —
I o A THIERE j
Y Fa
| 3 C < /N 12 | 5§ [ B our |
4 7 Fa¥ 13 ~, Z 0uT+ 4
< | = < 7/ \ a |, S |zour D<=
. A 33 | o ASUB_ [N+ 3%k
Y rd vy -
# ‘< / N\ 34|y o | ASUB IN- . |
p A 35 s s ACMD_ N+ '3‘;53' -
For'Ta"only ¥ ) 7/ N\ 36 |« | ACND_IN- R
_< ) 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 I/O input/output)"

Controller Drive
' 5Ve _T_ | 7 01 |>__COMP17 4700 PS2805 or equivalent
7407 or equivalent
I~ 19 DI_0 1kQ % j}\?{_
> 20 DIt Néﬁ‘ KL
HS 21 DI_2 i ATk
HS 22 DI_3 W% A
HI 23 DI_4 AL
1> 24 DI_5 L S
= 25 DI_6 w% ﬁ‘i_
A 26 DI_7 i A
o~ 21 DI_8 Wi ATk
NS 26|, |09 L S
__'> 29 DI_10 % j}‘ |<L_
__|> 30 DI_11 % ﬁ‘ KL_
Y. MA8330 or equivalent
7415244 or equivalent 5\/_[‘)9_ MA8330 or equivalen| PS2805 or equivalent
i D0_0 ;
<ﬂ l"%/\"" 03 - \2|AD18200Arequ|v lef th i*%
ey 04 DO_1 W i
\‘ A
W+ D0_2 i&WV_T = —
@ 05 9 ig
AN
D0_3 [ ' —
s INNL AR i |
AWy
07 DO_4 L o—] —
<+ RErE
! 08 D0_5 .i&fw\,l W —ﬂ; g—
< 02 COMN1 A - g
AM26LS31 or equixalent 15 PUA_IN+ A 330 TLP115A or equivalent
— [ 16 PAIN- R Yu[ o —
. 17 OB_INE LT
— | / 18 SDB_IN- I .
AM26LS32 or eqiivalent A 09 UA_OUT+ T—1 AMZ(iLsal or equivalent
—+—t. | = 10 UA_OUT- |
. 11 DB_OUT+ .
<& | = \ 1 DB_OUT- D<=
. 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-
v b '

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

Controller Drive
_T_ € —— > il PS2805 gr equivalent
Photo-gaupler,cantact, etc. ¢ 19 N DI_O .Mé #\ K
K 7
= p 20 |y |01 - K
}‘K NN 7 7/ VVV .
— < ¢ 21 1y s DI_2 " s li*\K
N
:} K ¢ 22 > > DI_3 A'A'Avé zqu
K
: & 23 > > DI 4 A'A'Avé 24\ K
K
— p 24 | o DS EE: Y4
}\K N 7 AAAs :
S <« s E L
E3 :
3 K < ¢ 2]y DI_7 w3 x*xK\
2 4
— ¢ A0 INNILIE w»é—ﬁ‘ K
&y
E S , al, ) oo R
}\K N 77 vvv‘.
— < 29 > N D|_10 AN b3 li*\ K
::*.AK ¢ 30 | |01 NN 4
}\K A) 7 7/ \AA
Photo-coupler, relay, etc.? ) X MA8330 or equivalent
—— MAB8330 or equivdlent PS2805 or equivalent
_:y ’* [—'VW——< p 03 3> D0_0 {/:mszoAf;;vqm alel i*ﬂ
= . 04 | ¢ « DO_1 iﬁﬁhh | — ,*]
}I* _< N i 7{} WJ""‘V :
: AN —
Ao ] e B - L
] L < ¢ 06 | \ « DO_3 4>_Iﬂwyj ’—H [#[
] [ e i A
- 7 07 |« « DO_4 4 + -
:} ’* I_MA’—_< N ’ VWA~ } I*][
::>| < < 08 | « D05 ‘j 2;;; _y iﬁ:_
[*__J”VW_ < > >
— ; ) 0 | o fcom % ‘ﬁm'vw— —
T ¢ A 15 | o JPUAING TLPL15A or equivalent
A) /7 7/ VWV
g ) / \ 16 | oy [PUAIN- § |y o—
¢ A 17 { gy |SOBINY
; < / \ 18 5 SDB_IN- § " N
AM26L.S32 ar equivalent L, A 09 |« UA_OUT+ AM26LS31 or equivalent
N 7 7/
= ) / \ 10|y o [unour <
2 A 11 | |DbBouT+
x \ 7 7/
N % ¢ / \ 12 |« | DBOUT- )ﬂ__
v NN\ 7 7/
< ¢ A 13 N Z_0UT+
B ]:: % ¢ / \ 14 55 Z_0UT- N__
¢ A 33 33 ASUB_IN+ N
;f" ‘¢ / \ a0 | o | AsuB_IN-
N 7 * —
\r/

N

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 DrvGlI|

drive under the following installation conditions.

Line Filter

Control Power Cable

DrvGllIlI Drive

=

|DYNASERY

|

oy
Main Power Cable

O O oo

O[O [0 (IO

il

0o

O O |0

;: om0 s

Ferrite Core

B

Motor Filter

B

DA DB DG SLD ERR RUN

YOMDGAWA &

L

-... .
REEIEE)

Operation Display|
Panel

Sensor/Alarm

[T

Controller
Cable (3m)
\.

— ]

—

CA UTION

Motor Unit

Motor Cable (5m)

(DM/DR series)

Encoder/Resolver Cable (6m)

= Cable (1.2m

Terminating jig

Terminating jig

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.

M 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

|
Input current / l,
1

Cycle time tcy

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.

160_ '___:r___:r___:r___:r___:r___:r___:r___'zf Drive current “D: 20A”
140
120}
100:
80 [
60
40
20

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

0 20 40 60 80 100

21 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 Ip 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.

_ 27N xT x0.8 N D,

[
P NmxPyxE Py xEg

Obtain the effective current at acceleration | (ms):
I

p

I1(rms) = \/§

Obtain the current |, at a constant velocity:

_ 2N x (T +T,,) + Dy,
M x P xE,, P xEj,

P

Obtain the effective input current lin (ms):

2 2
| lmey Xt 1T X,
in(rms) — t
cy

B Example of Calculation

N: Maximum motor velocity (rps)
T: Motor torque (N-m)
D,1: Drive loss at acceleration (W)
D,,: Drive loss at a constant velocity (W)
nm: Motor efficiency 60%

P: Power factor 0.5

Ei,: Power supply input voltage V)
T.g: Bearing torque Torque/10 (N-m)
T..: Load torque (N-m)

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

conditions:

Obtain the maximum current |,:

_ 27x1.0x100x0.8 N 135

; = 8.46A
0.6x0.5x230  0.5x230

Obtain the effective current at acceleration Iy ms) :

8.46
Arms) — W

Obtain the current at a constant velocity I:

_27z><1.0><(10+0)+ 30
2 0.6x05x230 0.5x230

I =4.88A

1.17A

Obtain the effective input current li, ¢ms)

L \/8.462 x0.05+1.172x0.1
nms) 0.3

Thus, the rated current is "4A."

=3.52A

Motor operation condition
Drive current: 20 A
Motor torque: 100 N-m
Maximum velocity: 1.0rps
Acceleration/deceleration time: 50 ms
Constant velocity time: 100 ms
Stop time: 100 ms
Cycle time: 300 ms
Power supply input voltage: 230 V
Load friction: 0 N-m

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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511.2

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
N 1 (maximum velocity)

AcceleratF Deceleration Acceleratio
Velocity waveform
y Stop

| Ly

11
Input current / I, /\—‘—

1
t t
11 12
<>« -
< Cycle time tlcy >l
Motor 2 Operation pattern N Con_stant veloci_ty
P P 2_(maximum velocity)
Acceleration Deceleration Acceleration
Veloci form
elocity wavefo Stop
Lz
I2
Input current | 22
1
Cycle time t
- 2cy >
I p(max)

Motor 1 + motor 2 /L_
Combined input /‘
current

Obtain the effective input current lyin (ms), l2in ¢ms) @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, li, ¢ms), and then select a circuit breaker
and line filter that satisfy this value.

lingrms) = lingms) + l2ingms) + -+

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

5121

5122

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

T CHA=10mV :  20ms/div

Stopp& 2003/11/18 10:36:05 Stoppdi

500 W class, 230 VAC input

2003/11/18_10:41:30

oC 111 (20m¢/div)
NORM:S0KS /5

:11.6A0-p : 5A/div

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

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

24.4A0-p 10A/div

o~
<
=
<

-\/ a% N v

2k W class, 115 VAC input

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

2k W class, 230 VAC input

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

Stoppd 2003/11/18_10:43:37
CHA=10mY :  20ms/div

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

17.8A0p 10A/div 41.6A0p i 20A/div
. ./\./\.J_\.JLJ\__J\__A_V-J:\—V J\ AJLJ\ S Y A
: \/ VAT o \/ i e

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 = 24T4 =4.88A

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

Example of operation
characteristics curve

L
goll
A rac
30
. 20
Minutes AN
B—roc
6
4
2
oA
2\ Ve
Ximum
2 \ \ value
10 \l/
§ L}
H AN S
LMiniﬁE\\
\
Seconds o j—2€ LN
0.6 ! %
04 \ A\
! [}
02 \[ 4
% [ Maximum fotal
o8 3 A _interrupt timge
0.06
0.04 ANEAN |
0.02 \\ ., 1
x 001 15 3 5678910 15 2l [ 100

Current (multiples of rated current) —»
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Selecting Fuse

Verify that the inrush current is within the range
of the meltdown characteristics curve. Note,
however, that this characteristics curve is
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 I’t is 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 I’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 I’t in the case of repetitive
inrush current.

The value for I’t is as follows in the case of
Section 5.12.1, "Inrush Current Waveforms."
Calculate 12t until the peak current of Ip becomes
the rated current of the fuse or less, and then
add all the values.

M In the case of 500 W input and 115 VAC

2

Example of meltdown characteristics curve

100

@ i
2 |
c
<) TR
[S]
3 LI
n 1
L
()
£
=
c
3 0.1
o : 1HH |8 ===\ ANEEATR Y LAY
) PHET RN NS
— 1 1Y I MU WAL ALY AW VA WAY A Y
[0) AR AN TN N VNN TN
s A RO N AN Y
0.01 \\ \
\\\\\\\ \\\ AN \\
\
0.001 \\\ \\\ \
0.05 0.1 1 10 100 500
Current (A)

. xt I xt | x 1
I t — P1 2 + P2 2 P3 3
2t(115) 3 2 2
11.62x5x107° 72x8x10° 52x8x107°
= + + =0.52
3 2
M In the case of 500 W input and 230 VAC
It = IP12Xt2 IPzzxtz IP32><t3
2%(230) 3 2 2
24.4*x5%x107° 92x8x107° 5%x5x107°
= + + =1.38

3 2

H In the case of 2k W input and 115 VAC

2 2 2
l,,” xt 1., xt 1. xt
Pl 2 + P2 2 + P3 3

3 2 2

I 2t(115) =

 17.8°x5x10°° . 10.5° x8x10°° . 9% x7x107°

2

=1.25
3 2
M In the case of 2k W input and 230 VAC
|t oy = I’ xt, + lpy” xt, + oy Xt
3 2 2
41.6°x5x107° 21°x8x107° 17°x7x107°
= + + =5.66

3 2
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6. Operation

6.1 Common Basic Functions

6.1.1 1/O Signals

(1) Types of I/O Signals

The I/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) 1/0
Assignment at Shipment," "Physical (Hard) 1/0O 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 1/0 host signals (48 contact inputs and 32 contact outputs), called the logic I/O (using the

hard I/0 assignment function).

1

S, N A VT y
| o T
| | " . [ORTI I
COMP | % | | Negatlvef_i_:_/—f—
1 1 1
1 ! | [} !
1 | 1 | | e e —
I/O input signals t ' ™ T — Lo X
12 poir?ts — | % ﬁ\K_ L ! "Positive logic" ! ! —r 1 -
' g" M 1! i(Setting at shipment) 1 ! 2
— 1 |
. Photo-coupler” ! | ' M i =
! ! ' | Hardl/O S ' s
i ) logical setting | ! o
' Controller I * Hardl/iO ! <
~| interface inputs, [~ ! assig-nment (12 ol
12 points ! points can be = 3
I/C display and selected) Oscilloscope % g
oscﬂlospope display display of the 3 =
of the input/output signal status -
signal status —Z
=
T o
I ol
[} N
[} ™
! gl
co Tttt Y | ST Tttt A = 3
MP | P! | [ | =
| ! [ : c ! 0——F———10
l ! i i "Negative logic" | ! ' 5
> 1 1 h 51
T 149 ! \ | s
1/0 output signals, ! = X Ll | 3
. o—
6 points v ! 1 o
P ! 3 ! . | "Positive logic" i I 3
J; : Photo-coupler! : 1 (Setting at shipment) | ' ' ki
1 1 ' P — o |
I I
COMN |1 i1 | Hadwo | 0! :
1 Y . .
' | Controller interface| , | logical setting | — E
. |- \ art
outputs, 6 points ' assignment (6
: points can be
| selected)
I
I
I

DrvGlil

N e —m———— m e — e m e e m e — e m e mm e m e ————

Configuration of 1/0 Signals

Number of contact I/O
Number of input points 48 points
Logic (Soft) /0 Pt por pot
Number of output points 32 points
Number of input points 12 points
Physical (Hard) /O Pt por it
Number of output points 6 points




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

(Soft) /O Initial Value Setting

Host controller

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

hard 1/0 assignment function.

CPU

<

l__ CN4 connector P S
Hard 1/0 : : Logic 1/O discrete input
oy |E[2] s | 1 R T ey
14 0 Ipositive logic : L34 IN_ERR_ﬁ 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 1|0 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_WELFRBEA_SEL |Velocity control bandwidth select
3 % 1 JPositive logic| : : 2| 0| m_POSFREA_SEL |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
e (Efx| o V] [H[E [ | feaet | soame [
3 0 |positive logic : : 00| OUT_DROY Drive (CPU) ready
4 1 |positive logicf 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 logicf4———— J 2| 4| ouT_Ccom Coin sig.
Set the | /' :I
et the logic of inputs — Togic 110 _
10 assignment window. 2 |8 | (rotassigned to Signal name
o1 IN_STOP Drive end command OFF
Logic I/O initial setup value 04| IN_JOG_UF Jog + command OFF
Loge 0 sonas ot ssines L5755 g [0 conmar
always ON. All initial settings ] R-& Fu.:; ﬁ:;
are OFF. o OUT_ERR Error
1] OUT_AxIS_EXE | Axis operating )

DrvGllIl
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W Physical (Hard) 1/O

Physical (hard) I/O refers to 1/O signals on the controller interface (CN4). Hard I/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) I/O Assignment, Logic Setting Method" for how
to set hard I/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) 1/0O 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 1/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 1/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 6 input blocks and 4 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/O Initial Value Setting

It is possible to fix the input status of signals that are not assigned to hard /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) /0O
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 /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

! = [N ] %
Contact input S 8|18 ¢g
o E|E|s
2l ¢lelele
Abbre\gz;trﬁcej signal Signal name I E| G| 5 .; Description
Block | bit 18 c|x|2
Lav) o = E
L =3 IR )
a n| 8| 3
SR
'_
o |IN START Drive start o Table data operation is started when this signal is
— command turned ON.
Drive end When this signal is turned on, the current table
1 |[IN_STOP command A operation is completed. 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
> |IN ABORT Drive stop A operation is being performed, the motor is decelerated
— command and stopped. This signal is normally used for the
Block 0 following 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 signals are
5 |IN_JOG_DN Jog - command * o 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 is sent.
7 | (reserve) (Reserved)
0 |IN_I_CODE.O Code input O O
1 |IN_I_CODE.1 Code input 1 O
2 |IN_I_CODE.2 Code input 2 O These signals are used in table data operation.
3 |IN | CODE.3 Code input 3 0O Specify the table number to be executed in the binary
Block 1 — - format. Depending on the table number to be executed,
4 |IN_I_CODE 4 Code input 4 o it is possible to reduce the number of hard 1/O points
5 |IN_I_CODE.5 Code input 5 O used by setting appropriate logic I/O input initial values.
6 |(reserve)
7 | (reserve)

* 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].
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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
Contact input

Block | bit

Abbreviated signal
name

Signal name

Table data operation

Jog move

Position control mode

Velocity control mode

Torque/thrust control mode

Description

IN_POSFREQ_SEL

Position control
bandwidth select

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.

IN_POSFREQ_SEL input status

OFF

ON

Position control
bandwidth
frequency

#8 [position control
bandwidth #1]

#9 [position control
bandwidth #2]

Position control
integration time

#10 [Integral time
for position control
#1]

#11 [Integral time
for position control
#2]

Position integral
limiter

#12 [Position
integral limiting

value #1]

#13 [position
integral limiting
value #2]

IN_POSINT_INH

Pos. control
integration prohibited

Integral action for position control is not performed

while this signal

is turned ON.

IN_POSINT_RST

Reset position
control integrator

The integrator information is reset in position control

when this signal

is turned ON.

(reserve)

(Reserved)

Block 2

IN_VELFREQ_SEL

Velocity control
bandwidth select

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 value

S.

IN_VELFREQ_SEL input status

OFF

ON

Velocity control
band frequency

#2 [Velocity control
bandwidth 1]

#3 [Velocity control
bandwidth 2]

Velocity control
integration time

#4 [Integral time
for velocity control
#1]

#5 [Integral time
for velocity control
#2]

Velocity integral
limiting

#6 [Velocity
integral limiting
value #1]

#7 [Velocity
integral limiting
value #2]

IN_VELINT_INH

Prohibit velocity
control integral
action

Integral action for velocity control is not performed while
this signal is turned ON. It functions only when the
"velocity control method setting” is set to "proportional
integral control" in system setup register 1.

IN_VELINT_RST

Reset velocity
control integrator

The velocity integrator information is reset in velocity
control while this signal is turned ON. It functions only
when the "velocity control method setting" is set to
"proportional integral control" in system setup register

1.

(reserve)

(Reserved)
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List of Logic I/O Contact Input Signals (Block 3)

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

Logic /0 c ol ol 3
Contact input S 8|8 g
© E|E|ls
gl 2lelg|¢c
. . g =S| 5
Abbreviated signal Signal name c|E|S|5] =2 Description
. name S| ol ol o3
Block | bit S|olc| |2
o7 2|33
o o | L >
© olo| T
= a|>|g
See Section “6.1.4 Process Settings in Error State" for

0 |[IN_EMG Immediate stop AlA|A]|A explanation about error processing when the immediate
stop is performed.

1 |IN_SERVO Servo command O | O | O | O| O |Theservoisturned ON when this signal is turned ON.
While this signal is turned ON, the velocity override

Interlock value is set to zero. (When this signal is turned ON,

2 |IN_INTERLOCK command Al A positioning operation is interrupted and the motor is
decelerated and stopped. Movement toward the target
position is resumed when it is turned OFF again.)
This signal switches velocity override values.

Block 3 ON: The scale factor of #45 is selected.
Velocity override OFF: The scale factor of #44 is selected.

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

All errors that have occurred at the time of the rising

4 |IN_ERR_RESET Error reset AlATATATA edge of this signal are reset, if they can be reset.

5 |(reserve) (Reserved)

6 |(reserve) (Reserved)

7 | (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 /0 c ol ol 3
Contact input S 8|8 g
© ElE|B
2| ¢|ls|o|E
Abbreviated signal Sle|E|&]|8
Signal name c| E|&| &= Description

. name S| ol ol o3
Block | bit S|olc| |2
21712353
a o | L =}
© o|lo| T
= 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_POSwW. O
No. Name 2 1 0
o #90 | Coin width #0 OFF | OFF | OFF
1 |IN POSW.1 Coin width Ala —
_ . 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 I/0 - olol|®
Contact input S 8|8 g
© E|E|ls
— g1¢ls|e| ¢
8 =| &
Abbreviated signal Signal name c|E|S|5] =2 Description
. name S| ol ol o3
Block | bit 3|9 c|>|=
o| 7|8 BlE
=t AR
|§ olo| T
a|> e
This signal turns ON if no error occurs after turning the
. power ON. It is used in the sequence when the power is
0 |OUT_DRDY Drive (CPU) ready | © 1 © | © | O | © turned ON (see Section 6.1.6, “Signal Timing when
Turning the Power ON").
1 |OUT_SRDY Servo ready O | O | O | O | O |Thissignal turns ON when the servo is turned ON.
2 |OUT_ERR Error O | O | O | O | O |This signal turns ON if an error occurs.
This signal turns ON when the motor is being operated.
3 |OUT_AXIS_EXE Axis operating Al A|A Note that it does not function in the velocity control
Block 0 mode and the torque/thrust control mode.
4 |OUT_OVER Over speed A | A|A]| A| A |Thissignal turns ON if an over speed error occurs.
This signal turns ON if an overload error occurs. The
hard I/0 logical setting of this signal is set to "negative
5 |OUT_OVL Overload signal A| A|A]| A| A |logic"at shipment from the factory. In this status, the
output transistor is turned OFF if an overload error
occurs.
6 |OUT BUSY Busy Al a This S|gna! turns ON during table operation or while
executing jog movement.
7 |OUT_JOG_EXE Executing jog A This signal turns ON while executing jog movement.
0 |OUT_O_CODE.O Code output 0 AlA|A]A]|A
1 |OUT_O_CODE.1 Code output 1 A|lA|A]A]A
2 |OUT_O_CODE.2 Code output 2 A | A| A ]| A| A |These signals output M codes in the binary format.
3 |OUT_O_CODE.3 Code output 3 A|lA|A]A]A
Block 1 == P OUT_M_EN is turned ON while an M code is being
4 |OUT_O_CODE.4 Code output 4 AJA|A]A|A |output
5 |OUT_O_CODE.5 Code output 5 AlA|A|A]|A
6 |OUT_O_CODE.6 Code output 6 AlA|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 /0 c ol ol 3
Contact input S 8|8 g
© E|E|ls
ated s 212/2/8|¢
Abbreviated signal Signal name g E|S| 5| = Description
Block | bit name glg|2|2|:2
S| 2| c| > &
2|72/ |%
Q o | L =]
© o|lo| T
= a|>|g
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
Block2 4 OUT_COIN signal A A within the range specified by the coin width.
This signal turns OFF when a position command is sent
to the motor. The positioning signal turns ON when the
5 |OUT_POS Positioning signal | A | A | A position settling signal turns ON after the position
command is completed if position settling wait is set to
valid during table data operation.
. This signal is used in the area signal function. It turns
6 |OUT_AREA.0 Area signal 0 AlAalAlATA 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 AlATATATA ON when area signal 1 is turned ON.
#parameter writing
0 |OUT_PRM_WR_END completed (Not used)
#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 ;hange ctomplgtt.ed
4 |OUT_PRM_WR_OK ngfﬂre erwriting (Not used)
#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 1/0O 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/0O 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 g Register the settings in
_|-T |3_.| SERV ﬂ v the drive.
—2 [o0sTaRT o
—3 [o24B0RT - 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.
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Controller Interface (CN4)

H Table of Correspondence between Physical (Hard) 1/0 Block/Bit Numbers and Pin Numbers of the

The table below lists the correspondence between the block numbers of hard 1/0 and the pin
numbers of CN4.
At shipment from the factory, the hard 1/O signals are assigned as listed in the table below.

The overload signal (OUT_OVL) is the only hard 1/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
——1 (CN4-00) - - - 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 I/O name Hard 1/0O 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

BN 1/0 settine

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

Select [Logic /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.

Note that registration must be performed for each block.

2 Select [Logic I/O

3 Select a logic

Initial Value]. 1/0 block.

IRYER L ooic |0 initial vall 140 v Block |EBlockOA Exit
Logic 140 initial walue ;
[Block ] | Logic /0 imitial salue [ active Hegist
[0—0 [START ~ /
—1 [5TOP B 5 Register the settings
in the drive.
—{z [ABORT u
3 | &
—[4 [JOG P ™
4 Set the initial value.
—5 [JOG DOWN L] Checked: On
—|E |M ANEWER - Unchecked: Off
_ﬁ | ] * All signals are set to OFF at
shipment from the factory.
[1——0 [IN_CODED
—1 [IN_CODE1 u
—{z [IN_CODEZ2 u
—{3 [IN_CODE3 u
—4 [IN_CODE4 ™
—5 [IN_CODES u
—6 | ]
7 | &
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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 possble 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 fparameters Possible * The settings are restricted in functions when the power is
cycled.
#monitors output the status of the motor and drive, which
#300 ~ #427 #monitors Not possible | are acquired by the drive. They can only be referenced

(read) during table operation. Writing is not allowed.

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

#parameters/#monitors allows checking the status of the drive and motor using the
#parameter/#monitor Display and Oscilloscope functions. It is also possible to operate the
motor by referencing these #parameter/#monitor values in table data operation. See
Appendix, "Detailed #parameters" and "Detailed #monitors" for the types and settings of
#parameters/#monitors.

Display Example of the #parameter/#monitor Display Window

Bl 2Parameter monitor

‘3302 Matar resalution j |
[#372 Position enor [pulse) =
|#370 Commanded position value (puke) | |
‘ﬂS?W Actual position value [pulss) j |

0
HParameter list
Hianitor list

Display Example of the Oscilloscope Window
Oscilloscope

2002/09/2911:51

T T2
! Yoo l\ THE T00meac/ON
! S UNIT/DIY  Diffset
' L L CH1 20000 0
; : L CHz DIGITAL
: - Lk CH3 200000 [

Lot —
bd] N CH4 500000 0

5‘9[ TRIGGER

i : . SOURCE |CH1RISE
LEVEL | 0

: [
F F FOSITION ]

%
. CUREOR
= : T [ = ] 9 ]
E;i 30T ms| BO6T ms| 4000 ms
i oo
(1320 Commanded velociy value 2517 1866 651
(1320 Status register #1 66k [HH | ook [HH | ot LHH
| [#370 Commanded position value [pulse] 409252 612382  -203100
16371 Actual position walue (pulse] 409152 612301 [ -203148
N~

MEMO
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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 hexadecimal value.

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

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

Disable M-function when an error occurs

(motion control table operation)

3 g
= =
-
4
5 S
5 8 =
= 2 N o
o 3 & H ¥ s
3 o Q= =
T = € ¢ O o
LN s = = @
c X O Y%= W Qo
S 9 o £ o o
2 o £ g g 2
~ ~~ ~ ~ D~ ~  ~ ~ 8 ~ = 8 8~ ~ 7 /& /N /N /SN SN S /S S S N 3
?TYerT crreeE TPEIC Y ©2 228 2222 2222 2 2k
. S o & & o© S & o o = o o 2 95 5 0 0 O 0O 0 O 0O O 0O O O O b
Signal & & @ % % 83 35 5 2 8 » 5888 00002009 2092 2 o
G)G)G)G)G)D:G)CDCDG)<5(D(G o QO =
name ¢ g o g Lo oo o ¢ 55 g e eee e rrexr g
D . _ = = = ~ ~ ~ c
w
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 O
Bit Setup
vawe (0]0fofoJofoJofofoJofofofofofrjrfofofofofojofofofofojojofofoft[o]

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
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 PLC 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.

B parameter suttma

1 Sysinm sehup regisies 1

8110; FZO0ODAZ
[FIE P ERe——— Lawrur) alton woermchobn < w |

£ (omm i i Eunnssivn postion emor [Valid =
FO5E; 00030002 _I

" i S fairing aftes immeckae 3 v

i al . Mw Mm\nuu.-.ug . e —r

Tanderh et | Servo<d ster mmecias stos

Ll led

Coedngte soe & [Vaid

o] [ Servanin rustsiing s immediate 5 7]

Bus vilage ooy [Ivakd =]

[T [rppe——p——r—ry|

ACmans powes sgly vobege ence [V <]
{Action [Eorva an sustaiing cies immediote 3 7|

B Parameter suttma

7 Feeduy Velooly 13 I
G0 Feedng Velocty #4 1%
(€3 Fonding Velocty 45 IR
070 Fonding Velnciy 46 ;R
U7 Feeduy Velooly 17 %
072 Accebeson fme 10 1000
073 Accelesafion ime 41 1000
UF Acsbershon taie 12 W
075 Accheaion te 1] 1000
076 Diecebistion tine =) 1000
077 Dicekeation time &1 1000
U7 et slior b 2 Lo}
073 Decebistion tise 83 1000
111 Mandimem yedocty i R
M4 Velocity cvettide prrcentagn 1 100m
M5 Vekosaly crvetieds pecerdage 2 W00

Setup table dats and yitem iegitter deprding on e neces ity

Register #parameter Setting Window

Use this window to change and register #parameter values.

B parameter suttma

[EOET Envn stfireas sehs | 3
Begat
Viskeity contiol parsnater
20 [N Veloly corirol barnbvedh B2 ]

(O Viskactty ool Landvacdh 111

Function #parameter Setting Window

Use this window to change values of #parameters related to

the following functions.

e Jog

e Homing

o Test operation

e Auto-tuning

e Incremental/absolute positioning move
e Basic settings

B parameter suttma

¥ Nelocky monieq
Sehcted ool [Unkeciy monder Vol merdr
Gisn [ & Select mordot [Vekochy o Bl
 Aralog mevitos 1
iMorsir Mo, [WE72 Pastion emor S T R
(7
iT) Velocity
1 Araleg moritns 2 +/= 0,030 rps,ups @ 4/-4.807
ot i [T E 5 V- 0,006 TpapE 4/-1,000
Giain| [
" Dighal monier 1
BOOE: ODOLA0LO
 Dighel monker 2

#037:000L400A

Servo Tuning Window

Use this window to adjust the servo.

Signal Monitor Terminal Setting Window

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

#0O0O =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]@
| \%&nd I Send I Exit |

#1=3 Enter a #parameter and e
-»RO0 press the return key. =

TI:IETDE HP arameter list
@15 When the #parameter data —
=RO0 is "saved" or "registered," HMonitor list
1=l the drive returns "R00."

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

;f‘LM B2.0 DutdfRange an illegal value is entered

;E11D SR Example of checking

5R1D ServoRigid & a #parameter
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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 hexadecimal 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
#310 ~ #313 Physical (Onboard)

input/output blocks

Logic (Virtual) input/output
blocks

#320 ~ #322 Status register

#314 ~ #317

2
[}
=
Qo )
22 2 ®
S © o v O
c © ‘6 [2) %C
£ g ] 5 8 J ]
0 O 4=
é: " b ;C)a 2 > o
2] (2]
EE o2 2 ] c S 2 3
OO0 =2 =2 = o (%) o = o
5 8 8 = =] S 8 ]
wwos 8 = 2 0 2 s c o
v o S 0 © Q » 8 2% @ g E
S 5 s o~ 3 » 8 o O o s
8 8 o = = ° 2 - B a & ° Q =
3 28 ¢ B g Q o T [ g
S © c C o D o~ —~ ~ o~ ~ o~ o S 2 &~ S
T 58 o0 >0 0 ® 0V PV vV & &8 =2 v = > c
. s <© < K] 5 2 e =2 2 22 22 oL P 22 8 @ a
Signal & . - 2 g ® o o S0 0 0 & O & O = = @ a $ o £
» ¢ @ £ g o = 3 290 0o 0 o0 9 9w o 06 ¢ Ew o Q
name ) O O O = = L 9 -0 0 0 O O O QO > > X 00 ><§O
x oz T < < > NE g xrxerecgeg OO0uwor wh <
= =

Bit #monitor value

3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0
[efofofofr[rjofofofoi]rfrfoJofofofofofofofofojofofojofofofofo]o]

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

Jog move command selection bit of parameter #110 [System setup register 1].

Abort O O O O

Stop O X X

Start O 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|0|O0O|O0|O0|0O|0O|O

Position control bandwidth select -

Error code acquisition

O
0|O0|O
(@)

O
Error reset O
O

Error reset with record clear

Velocity override selection -

Oo|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|0O0|O0|O0|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.

CA UTION

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 >

Enable/disable errors

V

Set error process type

Set error range
C 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
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 after an error occurs, regardless of the setting.

Setting of error range
Set the velocity and position ranges in which errors are generated.
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#parameters Related to Error Process

Error name Egrdog Error \s/gltlt% ginvalid Error fotgﬁ;s type Error range setting
Over speed 24.0 Errorr;;rgoigteesrslsetup Errorgg;)igte;slsetup
Overload g%% Errorrpérézgte;slsetup Errorrgggsgslsetup )
Excessve poston deviaion | 230 | EMO IOcesS setup | Evtor process setup | 18 (o drecton
cEIi)f(f%Ei?\ic\:ls \;I);lsjigon command 31.0 Always valid Errorr;;gjigteesrslsetup )
Coordinate system error A 16.1 Errorrpérézgte;slsetup Errorr;él;g?;slsetup -
Bus voltage drop 20.3 Errorrrérs)igteesrslsetup Errorrgggséslsetup )
Main power supply erfor 210 | EMOTProcess setup | Error process setup :

proximity sensor.

449 | Eror process sewp | Error pocess setp | 42 (o direcon
Monitor pulse error 180 | Eror 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




6-25

1)

STEP 1
STEP 2
STEP 3
STEP 4
STEP 5
STEP 6
STEP 7

#parameter Settings

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

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

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

Register

FO38:-AAMARAPL

" Ermor zetup register 2

[2] Select the

parameter tab.

3 Click [Error setup
register 1].

E xit

Upload |

H#Parameter list
Hbdanitar list

Errar zetup reqister 1

Over zpeed |‘-J'a|id

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

fﬁﬂSS:ZZZZDiBB

[6] Perform the same
settings for [Error setup
register 2] as well.

Overload |Valid

=2

[Action) |Servo-on zuztaining after immediate slj

’ [4] Select valid or
invalid for each
error.

Excessive pozition error |Valid

LA e i e P Ly

™ Spstem zetup register 3

g0323:002000F7

[&chion] |Servo-on sustaining after immediate

Exzezzive commanded position differential |58r\-’0-0n sugtaining after immediate slﬂ
=
=
[Achion) |Servo-on sustaining after immediate slﬂ
=
[&ction] |5&rvo-on sugtaining after immediate slj
=

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

T anderm error |Servo-off after immediate stop

Coordinate emror & |Valid

Buz voltage dropping |Irwa|iu:|

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

Efl

[5] If you enable an
error, select the error
process type.
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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 Jod operation Position control Velocity control Torque/thrust
operation 9 op mode mode control mode
c
2 Set by #80 Set by #80 Set by #80
a g GE) [Deceleration time | [Deceleration time | [Deceleration time
% § S for immediate for immediate for immediate
o| © stop]. stop]. stop].
= [a)]
Bl 6 Deceleration type
8| E ‘@ @ Deceleration set using Decelerate at The inbut The inputs are
% Els G | profile setin table #parameter constant he 'qu S are shut down
€ % a data system setup acceleration shut d‘?"‘;”l ft immediately after
5 [a) register 3 immediately atter | o error occurs,
=) — an error occurs,
8| _| & Deceleration time and the velocity | 2"9 th/eh
[} = i i torque/thrust
% | 2| 8 o | Deceleration time set using Setusing #76 | command to the q dtoth
Slo| 2E | setintable data #parameter [Deceleration time | 4rive is set to 0. command to the
= % = system setup #0]. drive is set to 0.
| O register 3
o
e -
8| 5 _ Deceleration type Decelerate at
o B Deceleration set using
S| 5= ) - constant
8| @6 | profile setin table #parameter .
o ©5 acceleration
Al o2 data system setup ;
Jog . (Trapazoidal)
[a) register 3
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.

= (IMHIL)*2 7

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
- I
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 g]

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

E xit
. ; Contraller side(C)
0 i E E Servo-off E Error rezet[R]

|
i
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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.

ok
"

Control power supply input | \\\

N
- |
BXternal circuit delay
—’l (—

\

Main power supply input *2

1sec or less

Rush interval Constant supply status

A A B

~
7
Y ==

|
|
|
|
|
|
Main power supply status :
T
|
B

Regeneration error output (TB4) -

< >

4sec or less
—p ) I(—

Main power supply on switch (external cuj?; ; ; ; ; ; ; ;% 50msec or more

I/O operation start

=

-

P 1.2sec : 0.5sec ‘:
|

P
< >
|

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

IN_O0OO
(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
O
" <TBI>
| i I PN
o 7 I b
Power slipghyeuit protector 1, . dieer I*z ne N h,tl\'ilﬁ
, ; 1 ?
Note
N OFF  MC
LS RY]C‘/ RY1
Me 5
S ERR+

<1B4>
S ERR-

Note: Main power supply on switch




6-29

@ 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.
]

ok,
R .

Control power supply input | = \\\
N

\ \ External circuit delay !

Main power supply input

1sec or less

)
)

|—

Main power supply status

X |
N |
\

~
oede

~ — % .
‘=|V.
4sec or less

Regeneration error output
(TB4)

|
\ Rush interval X Constant supply status

--—-g--4---4----

Main power supply on switch

|
‘:"I'i‘-_—50 msec or more

(external circuit) d
|
|

I

1.2sec

1/0 operation start

«

- 1/0 input signals are ignored durjng this period.

I
IN_OOO

X v_

Normal operation starting
point of CN4 I/O
inputs/outputs (IN_SERVO
should be turned ON

|
|
(CN4 1/O input) 1
|
]

before this timing.)

IN_SERVO
(CN4 servo command)

OUT_SRDY
(CN4 servo ready)

T\
\ Software delay
“So0ms
S

OUT_DRDY*1
(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 In Select Linear Coordinate System of the System Setup Register panel, select
"Valid" to set the linear coordinate system and "Invalid" to set the rotation coordinate
system.

H 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)

H 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 999999999

#112
Limit value on the - side: The greater value of -2147483647 X ===~ and —999999999

#113
Pulse: #113
Limit value on the + side: The smaller value of 2147483647 #7112 and 999999999

#113

Limit value on the - side: The smaller value of —2147483647#112 and -999999999

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 Forward 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|

Support tool Operation Display Panel Operation Display Pendant
PP P Py P pay m: #112 value  Interface side

| n: #113 value Internal side

CN4I
o |
#370 [Command
position value (pulse)] |
Scalin + Position | N
# Counter —P conversi%n 1 | control
(#375 [Command position n/m |
value in axis command |
units
L Pulse | Scaling Detecti | |
i conversion  (4————————— etection
e CONVErsIonI™ 4376 [Actual position m/n #371 [Actual position
value in command units] value (pulse)] |
|
Acceleration, Scalin

T deceleration| conversi%n I
| control n/m |
[ Q\C :

| 9 Built-in controller operation command
cnl (table data operation, jog) I
i |
2 !
1 |
|
|

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

|
|
w!Counter #370 [Command |
v position value (pulse)] |
Scalin + iti |

#375 [Command position 4— conversi%n < S igsnllt:g? ——,—}
value in axis command units] m/n - |
Scaling I

< Pulse |4 conversion 4 — * Detectlorﬂ<_|—|

conversionya-¢ [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 |
e e e e e e e e e e e J

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

Motor resolution Motor resolution Motor resolution
numerator (on the pulse)]

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-O0OO 1638400 1638400 819200
DR1B-0O0O0O 1015808 1015808 507904
DR1E-O00OO 1228800 1228800 614400
DM5B-000 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

mo

Operation Reference Description of operation Command
p section p p 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.
©
g
= | < | Auto-tunin 6.4.3 Used for servo tuning. )
2| 8 9 9 Command via
= g /O inputs from | |ntegral
5 Q . . the controller proportiona|
O | Test operation 6.4.4 Used for servo tuning. :
g P P 9 |interface or the | control or Proportional
= | 8 roportional
g g Incremental The motor performs ir;ne%ral (I;?gggrlti onal
5 % positioning 6.4.7 incremental (relative control integral
8 e T
~ | 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
de "~ controlled. interface
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Control Modes and Input Commands

Input command
Control mode — - —
Built-in controller (jog, table | A_CMD analog command | PUA_IN, SDB_IN position

data operation) input command pulse input

Position control mode Command is set to invalid. Pulse train control is
performed.
. Execute commands from Velocity control is
Velocity control mode the built-in controller. performed. Commands are set to
i invalid.
Torque/thrust control mode Torque/thrust control is
performed.

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

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.

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

R G LR TR R LR L

/ \
7 | I N\
/ \
Vi ! ! \
) 1 T T 1
Velocity | | | |
| | | |
Acceleration type L | | 1 |
setting ] ] Deceleration type setting
Select either constant | | Select either constant acceleration ]
acceleration or | | or S-curved profile. 0
S-curved profile. | 0 0 0
T T T T > ! |
| +— | | | I Time
e .
I Actual acceleratién time | | Actiial deceleration timk

=T

Acceleration time setting

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

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.
Moreover, because the acceleration/deceleration time is set in this way, it is possible to set
the same acceleration without changing the acceleration/deceleration time even if the feed
velocity is changed.

quideIines 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") [kgm?]
(M +JL)*2rv  JL: |oad inertia [kgm?]

0.8* (T-TX) V. Feed velocity [rps]
T: Maximum torque of the motor [Nm]

K TX: Disturbance torque in the direction opposite to the motor output torque [Nm]J

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 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. ‘ ‘ ' 'i'ime

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.

Setting Window for Velocity Profile Related #parameters

[2] Select "Function

[6] Register the values
#parameter."

after overwriting
necessary #parameters.

Exit
| Upload |
I~ H#Parameter list
851968 o
IIIIIIIIIIIIIIIIIIIIIIIIIIsmﬂsg‘ nMclnltorhSt

[3] Select a function.

Servo tuhing ] Sighal manitor ]

Data ‘\ 851968 RBenqist

064  Feeding Yelocity #0
Rt e SRR R EEEEEEEEE

PN S

066 Feeding Welocity #2 851968
067  Feeding Yelocity #3 251968
062  Feeding Yelocity #4 [5] Check that the data of the 851962
063 Feeding Yelocity #5 selected #parameter is 851968
070 Feeding Welocity #E displayed. 851968
071 Feeding Welocity #7 . . . 85196
072 Acosleration time #0 Click this edit box. 1000
073 Acceleration time #1 Enter the setup value of the 1000
074 Acceleration time #2 #parameter, and press the 1000
075 Accleration time H3 return key. 1000
076 Deceleration time #0 1000
077 Deceleration time #1 1000
078 Deceleration time #2 1000
073 Deceleration time #3 1000
111 Masirurn webocity lirmit 851968
044 Welocity overide percentag 10000
045 Welocity override pf 10000

[4] Click the line for the #parameter you
want to change.
Check that the line is highlighted in blue.

Sehup table data and system register dephding on the necessity.

STEP7 Select #parameters.

Velocity profile related #parameters to be used are 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.
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H 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 using #parameters (#45 and
#46) and select the velocity override 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%. See the table below for the feed velocity corresponding to the
IN_OVERRIDE_SEL selection.

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).

These functions are valid 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——l '—Set deceleration time—‘
7Acn:1al acc:e|er~[ign time Maximum velocity __Maximum velocity Actual deceleration time
[S-curved profile] Lo !
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, and decelerates with the
same deceleration profile and rate as specified by the deceleration settings of Table "Velocity
Profile Setup Items" in Section 6.1.9, "Velocity Profile" if it is decreased.

Waiting for trigger Waiting for trigger

500ms/div 500ms/div
NORM:2kS/s : :'NORM:2kS/s

[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
After wiring is completed, perform an initial operation test.
Unless specifically noted, you should always conduct an initial operation test without
changing #parameters, hard 1/0 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.

6.2.1 Initial Operation Test Using the Utility Software

Perform an initial operation test using the utility software without load.
The controller interface is not wired.

B Connection

PC on which the utility software is installed

i
—sm
i —

Home sensor

To the control power supply

To the main power supply

AN

200-230VAC

Oousee

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

H 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

H Installation and Wiring

Utility software
(DrvX3 Support Tool) (software)

Sensor cable 24 VDC i
(prepared by the customer) power supply

\24 VDC power supply

PC (provided by the customer)

I ! (prepared by the customer)

<CON 1>

Motor Unit Serial interface communication cable (dedicated)

<TB 4>

i
| |
V Level block %

<TB 1>

—
Level block f
(provided by the custgmer) Motor cable
5 <18 2>
AC power supply cable
\\ <ON 2>
Encode/resolver cable

M ltems to be Checked
Check

e 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 Is 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?

e |s the serial interface communication cable properly wired?

OJOoodn O
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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
" Of ¢4 = |URSCF3-015M-%%B-15%-% i Discotfinect @ I ator @ Amp.
= 4] | Mode config... |
MENU
Operation
Diive ‘ Teminal ‘ 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.

Operation g] DryX3 Support Tool
2 Select the
Auto-tuning =
& 5 operation tab. ﬂ
ervo-off | -
Begist
ble Ma. I [
1 Exeche 3 Select the
auto-tuning. [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] Haorming operation] @
T able operation i J Exit
| | | 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.




6-47

(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]

Axis sienal monitor

button.

| Status register 1

25 Error code(main]
3 Ermor code(sub)
D BT  a e

Home successful
6 In Posmon Status
@ Cainfno position eror) stal
2 Dwwell active
QD 1 function executing
@ Drive operation active
D Jog operation active
D Auiz operation active
@ Servo ready
O Diriver ready
@ Serial I/F zelect for operation device

o2 Hom
. ome sensor actlve "
]

nw L)
Area S|gnal 1 status
D Area signal O status

The indicator turns green
when homing operation is
completed.

@ Position control select
D elocity contral select
QD Z-pulse status

Q@ Dver speed status

@ Overload status

Q' Excessive pasition eror

D Excessive regeneration

Status register 2
@ Pos. hardware EOT limit active
@ Neg. hardware EDT Ilmlt active
am

2 override select

bration active
bration active

Q@ Commanded position pulses overflow

@ Excessive AC mains voltage
@ AL mains voltage out of range

START

The home sensor

status is monitored.

| Statusz reqgister 3

0 M-function No.
0 Operation code

0 Operation Table Mo

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

VOOt~ ‘ Servo-off | Error rezet(R] |
2 Turn the servo ON.
.abIeNu.l

J Home zensor pDS|t|Dn adjuztment
5 Location from edge pulze §
BN NN NN NN NN NN NN NN sy
« Target value = pulse *
A T T

E it
Controller zide[C)

completed, #392 [Final home
location from sensor edge] is
—1 displayed.

J After the homing operation is

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 an 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 k
I v Besend |[ Serd | Exit ]

H202

SR1D MatarRes 425384 __ Clearrecords |
#112 .
SRAD Sealellnit 212992 _ HParameterlist |
113 —
SR1D ScalePulse: 425934 Hbdoritor fist
HEO0=HH112/4 _
+RO0 LCommnad lizt

#100
+A1D Yanabled: 53248

Scaling Data Values at Shipment from the Factory

Motor model Encoder resolution ﬁéif)rﬁﬁzltlgg(iﬁt?h?gzlse)] ﬁiﬁwzegg)i“(r(])%c: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 In table number 6, the value of #100 [variable 0] is set as the amount of movement.
To move 90 degrees, enter the following in the Terminal window.

Terminal
HH100=HH112/4 v|  Besend |[ Serd |

lwamn

STEP 5 Close the Terminal window.
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B 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 2 Open the Table
operation. operation tab.

iel) | el | 418) 1| oot g |

| Sevooffi | ot reset(E] |

3 Select the
table number.

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
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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—— 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).



6-51

(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 R’_eve(se RotateSf in t_he Rotatgs 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]
Fegister parameter l Function parameter] Serva tuning] Signal monilor] Exit
™ Emrar setup reqister 1 Reqist | Upload |
[#036: AnaRBAZE System setup register 3 HParameter list |
" Emar setup register 2 [ Homing Hhaonitor list
EEE e AR The home senzor position emor |\J'alid =

™ Spstem setup register 1
#110: FEOOODAS

" Spstem setup register 2

Select deceleration time for offest travel |Acceleration tirme-0
#092: 00020002
: Select acceleration time for offest travel |Decelerati0n timne-0

Deceleration twpe in offzet travel |E0nstant acceleration

Acceleration type in offset travel |Constant acceleration

7 Select the
velocity profile.

dedleflefleflefls]

L]
q
»

’ Select offset travel velaciy |Feeding velacity-D
#039: 0080D0F7 ............EEC.E.Sf.'.c“.'e.‘.'e.°.°'.”.|.'fe.E‘E‘.'E.D.C'.y............

[ Jog

Dieceleration type: |E0nstant acceleration

Aceleration type |E0nstant acceleration

Select deceleration time |Acceleration time-3

Select acceleration time | Dreceleration time-3

Ledledleflefled

Select velocity |Feeding welocity-7

eEEEEEEEEEEEEENEEN

-
4 NSNS NN NN NN NN NN NN NN 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.

Operation g|
Auto-tuning u:upera_t_!u:un] Test DpEfatiDn] Haoming DpEfatiDn1 @ @
Table peration {JO =

+ direction(F] | - direction[td] |
: I Servo-off I Etfar resetl I

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

M 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
operatign

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 combining supplementary tables, it is possible to branch to prescribed operations when
given conditions are satisfied as well as change #parameters.

Data written in table data includes operation register, operation data 0 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
Table related to Homin The motor moves to return to the home position using the built-in
homing 9 controller.
Auto-tuning Used for adjusting the servo

Table related to Used for adjusting the servo. Useful when auto-tuning cannot be

adjustment . h - .

Test operation performed or when performing mgnual tuning whll_e checking the step
response of the system (to a 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




6-55

/\

Operation Code of Each Table

Table number Action setting g)?:éllﬂ?oenasf(teettring
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 Sample program 1 (absolute positioning)
5 Blank
6 Sample program 2 (incremental positioning)
7~39 Blank
40~57 Sample program 3 (example of slightly complex operation pattern)
58~59 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

— o1 | comp1

pe 02 | comn1
4+—o— o—| 19 | IN.ERR_RESET
4+ o1 20 [ IN_SERVO
¢——a o— 21 | IN_START
¢——a o— 22 [ IN_ABORT
o 23 | IN_I_CODEO

b |24 |IN_I_CODE1

— oo | IN_STOP (*)1)
— OUT_DRDY
— OUT_SRDY
—— OUT_MODE_EXE
A — OUT_POS (*)
e OUT_M_EN (*))
¢« 18 |OuUT.COIN

* These /O signals are not assigned in the settings at shipment from the factory. Assign
them using the hard I/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.

C Start setting )

1 Check the coordinate
system setting

o

] Table setup

T

N..| Cods | Mun__ | M-funcpar. | Coin. | Conti et table | A Exit
000 Test operation Invaid  Ivald  Invalid  Irwaid 3
001 Autotuning operation Ivaid  Invald  Invalid  Inwaid = Edit
002 Dureling Invaid  Invalid  Invalid  Invaiid %
2 Select a table number 003 Haming operation Invaid  lavald  Invalid  Ineslid = Table copy
004 Parameler changs Invaid  Invald  Invalid sl 5
T TR AN T | Toteoee |

i
005 Parameter change Invalid  Irvalid  Inwalid  Vald 7
007 INC positioning Invalid  Ivalid  Invalid  Inwalid = Table delets

s

3 Set an operation register

1 atle setup 5_‘—|
T able regniee Flegel
Code 485 pomenng =
Wehrssion (el =] e el [k =] Commetng e +]
4 Set operation data o | 1 S
Tk ) -
s wirekow [ [
Select accelerséan e
Seelect decrlerabon e
St sl otk
Seect decelesaion ype |
5 Register table data e S
Dptonal mave deschion far rotshon cosdrate | Typed [Shen cut] s |
Dirost ovndrect. [indrect =]
l Table datal Z = — .
P aometer o [B100 Voriabie 0 =l

6 Set #parameters

Table setting window

Use this window to select an table
register, set a code and register the
table data.

C End setting )
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STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

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.

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

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

ALY r R EEEEEEE
Continue | lrwalid
AEEEEEEEEEESR

\d

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.

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).

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.

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 if an error has been encountered in the drive or the
servo is turned off.

H 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].

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 A ON

N
A

OFF /

IN_I_CODE [5.0] ) ><
(Specify the table to beVot considered
executed as a binary value.)

-
~

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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B 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 A oN OFF

OUT_MODE_EXE \,
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
N '
IN_STOP OFF \l ON OFF

OUT_MODE_EXE W .
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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 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.

Operatiun

T able operation l._ll:lG ]
Dirive(D) ‘ top(s |

Auto-tuning uperatiun] Test u:uperatiu:un] Homing DpEI’atiDn1

J Servo-off I

Table Mo. |Mo.20 Dweling
Mo, 20 Dweellin |:|

Mao.21 Dwelling
Mao.22 Dwelling
Mo.23 Dwelling
Ma.2d4 Dwelling
Mo 25 Dwelling
Mo.26 Dwelling

l Special Tab for Each Operation

s

Contraller side(C)

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

T able Dperatiu:un] JOG ]
Auta-tuning Dperatinn] T est operation

Drive(D]

: i I Serva-off

Table No. |10

Home zensor position adjustment

Location fram edge pulze

Target value | N |

pulze

B
o @
Exit
Controller sidelC)
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6.4.2 Setting Operation Register

The following functions are set commonly for table data operations. They are called operation
setup 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.
. OUT_M_EN turns ON at the timing when the table data operation currently being
Valid Invalid executed is completed.
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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® Signal

*

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.

Timing of the M Function

/N

g N
IN_START "-[é' >¥ ! OFF
_ OFF ‘I‘. OI\’/ |‘
a7 I
OUT_MODE_EXE oFF T . ON | OFF
l 1
1 1 M function terminated
: ¥ !
IN_M_ANS OFF / , ON ,L OFF
J / \ v
\ | | /
I I | ]
¥ , -
OUT_O_CODE Undetermined X The table nurhber currently being ‘?Xe%e‘ljﬁd’éf@'#mmed
[7.0] —
I I .
! B 7 \ '
OUT_M_EN OFF DT N W/ o

«—> 5msec or more <«—> 5msec or more

If IN_M_ANS is not assigned, the M function is automatically terminated after OUT_M_EN turns ON for

10msec.

® Signal Timing of the Parallel M Function

* IfIN

\
IN_START OF n ON e OFF
) \
N
OUT_MODE_EXE  (FF| ON S-aoy| OFF
—rl S Pt
: M functlon terminated _ _ _ 7 * Whichever occurs later
|
IN_M_ANS \ /

OFF  4f> N ¥ OFF
|
|
l

Undetermined

I ><A-" B

OUT_O_CODE . The tablelnumbef currerinly be'“}(‘?{?ﬁa’é‘?&,ﬁ.ﬁgwut
[7..0] l :
=y :
OUT_M_EN ! : OFF
: ‘ <——> 5msec or more
5msec or more

| N_ANS is not assigned, the M function is automatically terminated after OUT_M_EN turns ON for

10msec.

/\

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 ‘; ISettIing Wi theeeee—
OUT_COIN : A
If the coin waiting function is set to invalid - -
Settling time

OUT_AXIS_EXE L
]
|

If the coin waiting function is set to invalid,

\

|

|

]

1

] .

b OUT_AXIS_EXE is turned OFF and

\ OUT_POS is turned ON when the position

1
1
H : command is completed.
OUT_POS OFF .4: : ON
’

If the coin waiting function is set to valid

OUT_AXIS_EXE L
ON i * i OFF
E : L If the coin waiting function is set to valid
' i :< OUT_AXIS_EXE is turned OFF and
: [ OUT_POS is turned ON after the position
OFF : : ‘ 1 ON settling status signal is turned ON.
; i

OUT_POS
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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

Table number

( Start >

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>

IN.START OFF |, ON

<Table Data Setting>

Table No. No.8 No.9
Setting of operation register
Operation code Abs_o_lutt_e Abs_qlutg
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 0 (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. 8 No.9
OFF

I
|

IN_I_CODE_>< o 8 X
- I
|

0UT_MoDE_EXE OFF ON OFF
!
Speed waveform
‘ |
' |
' |
' |
out_pos _ OFF : : OFF
| Lol | Lo
! (. [ I
OUT_M_EN | OFF | ON | oOFF |
! ' l T
! Lo o
IN_M_ANS ! OFF —) le— |ON OFF —p!  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 inertia moment of the load changes significantly.

The motor reciprocates several times and
the inertia moment is estimated

The estimated load inertia is automatically

set in #0
Position feed forward,
The control #parameters corresponding to velocity feed forward,
#1 [Servo stiffness setup] (see the table below) acceleration feed forward
are set automatically. and various filters

are not adjusted

M #parameters Set Automatically by Auto-Tuning

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 VeL(;cr:télv\jzig?grol 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

32 110 B

High 30 A value that specifies the 100 A value that specifies

the maximum torque
90 that may be output by
the integrator in the
controller to remove a
70 small velocity deviation
(the value changes
depending on the motor

maximum torque that may

be output by the integrator

26 in the controller to remove 80
a small position deviation

24

(the value changes

9

8

7 28

6

5

4 22 depending on the motor 60
3

2

1

0

Default setting model, load inertia and

19 servo rigidity setting 0 model, 'Iqa_d merqa and
servo rigidity setting
16 value). 40
value).
14 30
9 20
Lower -1 8 15
-2 6 12
-3 5 10

*1 Set to #9 and #8 if IN_POSFREQ_SEL is OFF and to #9 and #13 if it is ON.

*2 Set to #2 and #6 if IN_VELFREQ_SEL is OFF and to #3 and #7 if it is ON.

*3 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.

H Setting Operation Data

No operation data is used for the auto-tuning operation

H Setting #parameters Related to Auto-tuning

AWA RNING

CA UTION

/\

@ Setting Auto-tuning Operation Width

STEP 1 Select [Data Management], [#parameter] and then [Function parameter] from the
utility software.

STEP 2 Select the Auto-tuning tab from the Parameter by Function window.

STEP 3 Check that the auto-tuning operation width is sufficiently narrower than the movable
range required for normal operation.

STEP 4 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 Select [#parameter] and then [Register parameter ] in the utility software.

STEP 2 Select [System setup register 1].

STEP 3 Select a control mode.

STEP 4 Select a control method with [Position control method setting].

STEP 5 Select a control method with [Velocity control method setting].

STEP 6 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.

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.

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).
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#parameters Related to Auto-tuning Operation

#parameter No. #parameter name Description
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
#51 Operation range under auto-tuning | normally, and perform the auto-tuning again.

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

Maximum acceleration/deceleration

This parameter can be used without changing the initial value set at shipment

#52 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
#2 or #3 or
Velocity control bandwidth #2

This parameter is set automatically after auto-tuning. The velocity control
band frequency is set automatically in the #parameter selected by
IN_VELFREQ_SEL according to the setting status of #1 [servo stiffness
setup].

Position control bandwidth #1
#8 or #9 or
Position control bandwidth #2

This parameter is set automatically after auto-tuning. The position control
band frequency is set automatically in the #parameter selected by
IN_POSFREQ_SEL according to the setting status of #1 [servo stiffness
setup].

Velocity integral limiting value #1
#6 or #7 or
Velocity integral limiting value #2

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
in the #parameter selected by IN_VELFREQ_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).

Position integral limiting value #1
#12 or #13 or
Position integral limiting value #2

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
control and the velocity control method is set to proportional control in system
setup register 1. It is automatically set in the #parameter selected by
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

H Starting from the Auto-tuning Dedicated Operation Window

STEP 1
STEP 2
STEP 3
STEP 4
STEP 5
STEP 6

N~

4 Turn the
servo ON.

AWA RNING

Select [Operation] from [Control] in the 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 auto-tuning operation.
To store the #parameter values set automatically, click the [Regist] button.

Dperatiun

Table u:uperatiu:un] JOG |

{ Auta-tuning operation l

et operation ] Homing operation ]

2 Select the
Auto-tuning tab.

DD f
= Servo-off f |
Beqist
Table Nao. =]

e

5 Perform auto-tuning.

@
E it
Controller ide(C]

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.

AN

AM\caution

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.

Parameter setting

Fegister p

b | Function p

Filker setup | Integral limit re

calculation

L
[

eVEEEEEEEEEEEEEEE

"my

G EEEEEEENEESEEEEEEEEEEEEEEENEEEE)

u [HO00 Load inettia/Load mass

HOOT Servo stiffniess setup

‘Welocity control parameter

VEEssESESEESESSSSENSSSESSENENNSENEEEEEER

Reqist
‘--------------------------------------------------......._......._..._l

When you perform auto-tuning, the obtained
load inertia moment value is displayed.

Eegist

Upload |

H#002 Velocity control bandwidth H1 20 (HO03 Velocity control bandwidth #2 20
Pozition control parameter

H#008 Position control bandwidth #1 1 |#009 Posiion 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 value #2 10000

AN NN NN NN NN NN NSNS NEENNEENNEENNEESEEENEEEEEEEEEEEnmmnnn®

4susssunnunnnunnnn?®

#P ararneter list
Hbonitor list
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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 O.
Settling wait is not performed at the end of the test operation.

Oscilloscope

2003/03/2911:55

i : : e TME | SOmsec/DIV
o ¥ z onre o UNIT/DIY  Offset

'H : |1 : s TRIGGER
| A LU . SOURCE |CHT RISE
f i[ _ : Ld &+ b LEVEL 100
O ) [PosTEN 1
: \ [
= A ot
o R e

#3393 Test operation monitar

MEMO |
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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.

H 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 necessatry.

(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.

; 2 Select the Test -
E Operation operation tab. @

Table operatinn] JDG____ @

Auteetuning operation | ] Haming operation l Exxit
Drive(D] g Contraller zide(C]

| Servo-off | |

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 autor_natlcally in thg #parameter selected by
Velocity control bandwidth #2 Isl\ét_u\/pI]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 gfter auto-tuning. The position control
#8 or #9 or band frequency is set automatlcally in the_ #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 - 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 6.4.10, "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.

00

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.




6-75

(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 2 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 - - .
o Operation o Operation overview S eceleration eceleration Feed velocity
[} condition direction )
& type time
Performed only
VEVgE}n”['n:ﬁgjgvﬁ?: The motor Opposite to #60 [Homing
EOT search . h decelerates and stops | the homing EOT sensor
1 in homing . o
movement L= 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?llfaratlon 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]
OU‘fs'de3 The m"“?'h direction the table data | selection” in
performs step 4 without | & igjge: 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 ;?:ngfﬁxgo%r:mon
home detection times set by #58 . 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 Lo #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 o 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 < O: register 3 register 3 register 3
movement is position set in #56.
. Reverse
different from O o
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°

T8
1

Homing from outside the proximity area

- CW, + directio?

Home proximity si%naccw' - direction

1 Z-pulse

4 ¢

ERAS);
1

Homing from inside the proximity area

(Initial value settings)

<Table operation data 0, 1>
Homing direction - direction
Hardware EOT limit active in homing operation Disable
Select home sensor inside Inside
Enable home sensor Enable
Enables the home sensor during EOT search Invalid
<#parameter>
® Parameter by Function
Homing, amount of home offset movement #56 =0
e System setup register 1
Coordinate system forward direction setting Forward direction

- Operation example 2 -
Numbers in the figure indicate step numbers.

»

< " Do
R 3
- " s
6 ( e
7 _ . .
8 — ) direction ove

— CW, + direction

‘ Home proximity signal

10000
(#56)

—

““ Z-pulse

r- travel signal

CCW, - direction

<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
Enable
Inside
Enable
Invalid

#56 = 10000

Forward direction
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- Operation example 3 -
The numbers in the figure indicate step numbers.

T

4 .
-l " >

6 C 5
8<—f L

—CW - direction

-10000
(#56)

I

‘ Home proximity signal

_, CCW + direction

Z-pulse

- 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

»
»

3and 4

— CW, +direction

-

> 5
Q7

T

-

‘ 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.

H 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 ~g” - 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].

N
Area where operation b 2 / Area where operation is prohibited
is prohibited I_l I_l R
Home proximity sensor OT sensor
o,
Area where operation « 2 ) Area where operation is prohibited
is prohibited v
| | | |R W - Position of
Home proximity sensor OT sensor the motor's dog

<Setting items>
Set [Hardware EOT limit active in homing operation] to [Enable] in [Operation data 0] of [Table
Data].
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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 /‘ 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
v I~

Z S
[~

Area where Area where operation is prohibited

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].

AWA 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

Coin width

Select the settling width at homing operation from coin widths 0 to 7 (#90 ~
#97).

Position settling
width O

Select acceleration
time

Select the acceleration time from acceleration times 0 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

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
Enables the home o - .

] specifies whether or not to switch to home search movement if the home .
sensor during EOT . : . . [Invalid]
search sensor is detected_durlng hardware EOT signal search movement during

the homing operation.
Select the edge of the Z—pulsle to be set as the hlome position.
.. ON T |
Home prOX|m|tyOsFansor |
EaEaEnEREaEN
Select home sensor Z-pulse OFF [Inside]

inside

Edge when [Inside] is selecteBdge when [Outside] is selected

< CW direction CCW direction=

Mo [ B Cancel
T able register = = Fregist
Code
M-function fm"‘ t-func. parallel ,Wwv_‘ Cain waiting m
Corfinue |Disable | Ne table | =1 [ ooz
Table datal
Homing direction ‘rrileclinn Ed 1 bona
Coin window | #30:Coin widthe0 ~] 5 Regist.
Select acceleration time | #72:4ceeleralion time.0 Eal| 1000 Regist..
Select deceleration time | H76:Deceleration time-0 Eal| 1000 Regist...
Select acceleation lype ‘Eunstanl acceleration j
Select deceleration ype ‘Eonstaﬂl acceleration j
Hardvare EOT limit active n homing operation ‘Dsah\e Ea

Enables the homs sensor during EOT search ‘ Disable -

Enable home sensor [ pisahle

Select home sensar inside ‘Dulside

00000000
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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_se 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 Sp‘e(‘ZIerd 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. @

@
to-tuning u:uperatiu:un] Test operation : | ian ; E xit

L] H Controller zide(C)

|~ | Servo-off |
4 Turn the servo on.

5 Perform the homing
operation.

able u:uperatiu:un] JOG |

Table Mo. | d J #392 [Final home location from
sensor edge] is displayed after the

Home sensor position adjustment completion of homing.

& Location from edge puilze =
N NN NN NN NN NN NN NN NN NN NN NN EEEEEEEES
:‘T.;rbéﬁ-aﬁf""".[ ._.] .;JI;.;E
P m Sy
\
A |

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/ARM49.1) 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.




6-84

(5) Adjusting Dog Installation Position

Home proximity sensor

Z-pulse

<= CW direc%(l):n | |

The Z-pulse can be generated in two ways (hardware Z-pulse and software Z-pulse). Which
method is used depends on the motor. See the table below.

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.

#392 #392
» g I #392 [homing measurement value]
1 —>: [Unit: Encoder resolution pulses]
|
OFF

|

[ ) I

1 :

OFF | | ON |
| |

| |

| |

ON

CCW direction =

Home edge when [Inside]

is selected for homing
[Hardware Z-pulse]

(
Home edge when [Outside]
is selected for homing

#392value < 0.05 x #306 value Error (error code 49.1)
0.05 x #306 value < #392value < 0.1 x#306 value Alarm
0.1 x #306 value < #392value < 0.7 x #306 value Normal
0.7 x #306 value < #392value < 0.75x #306 value Alarm
0.75 x #306 value < #392 value Error (error code 49.1)
[Software Z-pulse]
#392value < 0.05x #306 value Error (error code 49.1)
0.05 x #306 value < #392value < 0.1x#306 value Alarm
0.1 x #306 value < #392value < 0.4 x#306 value Normal
0.4 x #306 value < #392value < 0.45x #306 value Alarm
0.45 x #306 value < #392 value 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-OOO 124
URIE-DON Software 150 8192 819 ~ 3276
URS5B-0O00O0O 68
URSE-O0OO 78
URSC-O00O 52

*1 Excluding UD1B-004 and UD1B-006
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/\

If a home dog position error alarm is generated during startup or homing operation, 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.

Operation

Table opelation] JOG ]
Auta-tuning Dperation] Test operation | H

[ peny |

| Servoeoff |

_ Aoy |

Errar rezet(R)

Table Mo, |

Home senzor pozition adjustrment

Location from edge pulze

B

Target value [ —|

pulze

@@
Exit
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

Table datal

Mo W Cancel
Table register Fregist
[0l RAE S positioning v
bd-function ’m I-func. parallel Im Coin waiting ’m
Continue ’m Next table | J ’w
Table datal
Coin window | #90.Cain width-0 ] 5 Regit.. ooog
Select acceleration time |ﬂ?2:.t’-‘«ccelerati0n time-0 ﬂ| 1000 Regist...
Select deceleration time |ﬂ?B:DeceIerati0n tinne-0 j| 1000 Regist...
Select acceleration tupe |E0nstant acceleration ﬂ
Select deceleration tupe |C0nstant acceleration j
Select velocity |ﬂ84:Feeding velocity-0 ﬂ | 851968  Reqist...
Optional move direction for ratation coordinate |TypeD [Short cut] ﬂ
Direct or indirect |Direct ﬂ

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].

Target position | ] 00000000
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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._||j|3 ]

DriveD) | ; |

| 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)."

X
o @
E xit
Controller zide(C)




6-88

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 0 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
around)

coordinate setup register 1.)
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]

times.

The motor moves in the same direction as the sign of the target position set in the
table data relative to the home position. If the target position is set in such a way as
to cause the motor to rotate 360 degrees or more, the motor may rotate several

Type 3 [fixed rotation direction +]

several times.

The motor always moves in the + direction. If the target position is set in such a
way as to cause the motor to rotate 360 degrees or more, the motor may rotate

Type 4 [fixed rotation direction -]

The motor always moves in the - direction. If the 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.
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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 E|
Mo W Cancel
Table register Rregist
Fd-function ,m M-func. parallel Im Coin waiting ,m
Cantinue ’m Mext table | J 0oos
Table datal
Coin window | #30: Coin width-0 =] 5 Regit.. 0ooo
Select acceleration time |ﬂ?2:.~’-‘«cc:e|eration tirne-0 ﬂ | 1000  Regist...
Select deceleration time |ﬂ?B:DeceIeration tirme-0 ﬂ | 1000 Regist...
Select acceleration tupe |Eonstant acceleration ﬂ
Select deceleration tupe |Eonstant acceleration j
Select velocity | #64Feeding velociy-0 -] BE193  Regist..
Optional move direction for ratation coordinate |TypeD [Shart cut] ﬂ
Lirgct or mdiréct |L5ﬁéct j

= Tahble datal

| 00015730
Relative position | 50000
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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.

Dperatiun

Auto-tuning u:uperatiu:un] Test nperatiu:un] Haoming u:uperatiu:un]

T able operation l._ll:llj ]
Crrive(D] |

| Servo-off |

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

Table N |No.20 Dweling

]

E3
o @
E xit
Controller zide(C]

(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

Select the settling width at homing operation from coin widths 0 to 7 (#90
~ #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.”

Constant
acceleration

Select deceleration
type

Select either "constant acceleration” or "S-curved."

Constant
acceleration

Select velocity

Select the feed velocity from feed velocities 0 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
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)

360 degrees.

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

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]

rotate several times.

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

Type 3 [fixed rotation direction +]

rotate several times.

The motor always moves in the + direction. 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

Type 4 [fixed rotation direction -]

rotate several times.

The motor always moves in the - direction. 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
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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.

H 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 Fegist
Code |Dwelling ﬂ
M-function |lrnwvalid - M-func.parallel | lnvalid - Coin waiting |lrwalid -
Continue ,m Mext table | J ooio

Table datal

Divell time[msec] | i 00ao

00000000
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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 OPSEF;ZE%Z;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.)

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 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.

M 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

l 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

M 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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M 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].

The table number to which the
operation jumps in case the
B Table setup 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 | > j 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 No. 11 Absolute
positioning 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

vV [ A

Greater than or equal to

IN

Smaller than or equal to

Equal

Al

Not equal

&&

Logical multiplication

Logical addition

Bit AND

N

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

CA UTION

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.
1
|
Contro:} power supply input === —
~ ]
— AN External : :
\  circuit delar !
| Srouitdeley i, |
Main power supply input “ T
:‘ ¢ Lsec or less

Main power supply status \ 'V
! \ /\__Rush interval /K Constant supply status

| N

~

- \:. * ._:
Regeneration error output (TB4J —ccor Iess_'bk.

. . N ~}50msec
Main power supply on switch (external circuit) of more
|

| I/O operation start
! 1.2s

le
1€

>
»
Normal operation starting point

-¢—1/O input signals are ignored during this period.———p» of CN4 I/O inputs/outputs
(IN_SERVO should be turned
IN_*** ON before this timing.)
(CN4 1/O input) |
IN_SERVO e
(CN4 1/O input) IRE TN
\ Soft delay 500ms
—» N i——————
OUT_SRDY \: *

(CN4 servo ready)

OUT_DRDY*1
(CPU) ready)

OUT_MODE_EXE
(CN4 1/O output)
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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 DrvGlII 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 Select the Register parameter tab from [#parameter] in the utility software.

STEP 2 Select [System setup register 1].

STEP 3 Select [Position control mode] for [Select basic control mode].

STEP 4 Select [Proportional control] for [Velocity control mode].

STEP 5 Select [Integral-proportional control] for [Position control mode].

STEP 6 Check the rotation direction relative to the pulse command signal in [Coordinate

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_orwa_lrd Rotat_es in the Rotateg 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
Register parameter ] Function parameter] Servo tuning] Signal monitor]
" Emar setup register 1

#0308 AAAARAZL

System setup register 1

Beqist | Upload |

CW direction

.
‘\ :

E it

H#Parameter list

Setup of AC power monitoring cycle |1?Dmsec

" Emar getup register 2

Hhdonitar list

#039: Z22Z0AEB

Serial I/F zelect for jog operation |Valid

21

:-ligh speed processing select for start signal |Invalid

e e R WA A R e | Fulse scale select for coin window |C0mmand urit

™ Spstem setup register 2

#028:00030002

Command unit walue held in servo-on ||nvalid

i Brake during servo-off |Valid
" Spstem setup register 3

Z-pulze hysteresis on non-accurate edge |\-"a|id

#099: 002000F7

Select straight ine coordinate |F|0tati0n coordinate
YEEEEEEEEEEEEEEEEEEEESR

Coodinate commanded direction setup-| Poz. Dir. = O

Command pulze type |PLS-SIGN

Monitar pulze type |.-’3«-B

Esternal analog input range |+a’- B

Select position contral mode ||-F' contral

Select velocity control mode |Pr0p0rti0na| contral

Select basic control mode | Proportional control mode
AN EEEEEEEEEEEEEEEEEEER AN EEEEEEEEEENEENNEEENNN

[ 2 2 0 A A A

MY

Enable ext. Analog sub input [ASUB_IM] | Dizable

Select ext. Analog sub input for | FF
torque/force Feedforward

Lefls
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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.

PLS-SIGN Command Type

i Mot tation directi
Signal Definition Wiring - ° .or rotation |rec‘ |0n‘ Precaution
hame + direction | - direction
PLS
PUA_IN+ CN4-15 Minimum High level time: 150 ns min
Position command Shle
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 i
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: |
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 the motor i .
- Position command _’I/ |<_ ow when the motor is stopped
pulse 2 6 1 smin
SDB IN CN4-18 B There are two types of pulse commands:
1 ) 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
name + direction | - direction
AA
PUA_IN+ 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+ CN4-17 ﬂ -
Position command 300 s 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 [ 5pen collector input

frequency specification 200 kPPS

Model: 0OOOG3-0000-000-0MO
A TP _— i
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
hame + 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 P 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
PB_INE Constant %g 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
lencoder resolution per command
unit pulse, regardless of the
scaling data setting.

2 msec or q&? 2 @F or more

|
|
|
Position waveform |
|
|

|
I
|
|
|
|
|
|
|
|
|

PLS_DIRECT

—r—

Il

%

[
[

[

[

[

[

|

[

[

[
PUA_IN+ !
[

L

SDB_IN= /\ Lo

I
|
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

CN4
T 01 | COMP1
02 | COMN1

— 5 o— 20 | IN_SERVO

«—— | 03| OUT_DRDY
¢———1 04 | OUT_SRDY

+ 9 UA_OUT+
10 | UA_OUT-

12 | DB_OUT-

Velocity command 35 [ ACMD
(analog voltage input) 36 | AGND
[

Encoder pulses (feedback pulses) are output.
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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 x6V).

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 g]
Fiegister parameter l Furiction parameter | Serva tuning | Signal meriter | E it
" Emrar setup register 1 BReqist | Upload |
il System setup register 1 #Parameter list
" Emror zetup register 2 Setup of AC power monitaring cycle |1?Dmsec j e
,7 Htonitar list
i B St s Serial I/F zelect for jog operation |Valid ﬂ

. [y

. i = ; : 2

5 a High speed processing select for start zsignal |In\-'a||d ﬂ

= |§110:Fz000DAE  § i -

T T Pulse scale select for coin window |C0mmand urit ﬂ

Lo o Cormmand urit value held in servo-on |Invalid j
#0982 00020002
. Brake during servo-off |Valid ﬂ
™ Systemn setup register 3 ; -
,m Z-pulze hyzteresiz on non-accurate edge |\-"a||d ﬂ
Select straight line coordinate |F|0tati0n coordinate ﬂ

YEEEEEEEEEEEEEEEEEEEENEDN
Coodinate commanded direction setup |Pos. Dir. = Ow

Command pulse type | PLS-SIGM

l

el L b1

Monitor pulze type |A-B

External analog input range |+.-"- B

Select pozition control mode |I-F' control

Select velocity control mode | Proportional control

Select basic control mode | Proportional control mode
4EEEEEEEEEEEEEEEEEEEEENEEEESEENNENENNENEENENENEEENES

Enable ext. Analog sub input [ASUB_IM] | Dizable

Select ext. Analog sub input for |FF
torque/force feedfonmard

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 A
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

Perform auto-tuning.
Note: If the servo cannot be adjusted properly with auto-tuning, see Chapter 7, "Adjustment.”

(4) Operation

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

CN4

——— 01 | comP1
02 | comni

o o 20 | IN_SERVO

«— |03 |ouTDRDY
¢—— 04 | OUT_SRDY

+ 9 UA_OUT+
_@ 10 | UA_OUT-
—<E:z 11 | DB_OUT+

12 | DB_OUT-

Torque command (analog voltage input) 35 [ ACMD
36 | AGND
[
AWARNING

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.

Encoder pulses (feedback pulses) are output.
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)

#parameter Setting
STEP 1
STEP 2
STEP 3
STEP 4

STEP 5

STEP 6

STEP 7

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.)

Check the torque output direction relative to the input voltage in [Coordinate
command direction setup].

The settings and torque output directions have the following relationship.

Coordinate Command Direction Setups and Torque Output Directions of the Motor

Status of
coordinate
command

Command voltage CW direction
+ direction - direction
Generate torque | Generate torque
Forward |t v in the CCW
direction ) . . .
direction direction

CCW direction
Generate torque | Generate torque

" Spstem setup register 2

#022:00030002

™ Spstern setup register 3

,m Z-pulze hysteresiz on non-accurate edge |\-"a||d

direction setup | ReVerse 1,y 'coyy in the CW
direction - L
direction direction
Parameter setting g]
Fegister parameter l Function parameter] Servo tuning] Signal monilor] Eit
™ Emrar setup reqister 1 Reqist | Upload |
el e System setup register 1 #Parameter list
" Emar setup register 2 Setup of AC power monitoning cycle |‘I?Dmsec —
’m Hhonitar list
# Serial I/F zelect for jog operation |\J'alid

High speed processing select for start zignal |Invalid

Pulse scale select for coin window |Command unit

Cornrnand unit value held in servo-an |Irwa|id

Brake during zervo-off |\J'alid

Select straight line coardinate |H0tati0n coordinate

GEEEEEEEEEEEEEEEEEEEEEE i
* Coodinate commanded direction setup I-F'os. Diir. = O

Command pulse tupe |PLS-SIGN

"
L2

Monitor pulse type |A-B

Estemnal analog input range |+a’- B

Select pozition control mode |I-F' control

Select velocity control mode | Propartional control

LedlelLeflefloflefleglefbel Lol Lol L [ Lol Lol

Select basic contral mode |Prop0rtional contral mode
4AEEEEEEEEEEEEEEEEEEEENEE

Enable ext. Analog sub input [ASUB_IM] | Disable

Select ext. Analog sub input for |FF
torque/force feedfonaard

4]«
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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 Seting width
R (Setgling 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/O 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]. 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 valu |
#342 [Actual velocity value]

#372 [Position error (pulse)]

Position settling signal

[frrr e 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. It is 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 Blockl This signal turns ON during table data operation and jog movement.
(OUYI' IgUSY) 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 Block0 (*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.

Oscilloscope

R
e et T

Fesone
RLteey

eesa

e T b
b, el e

Analog monitor card
(optional) R7041WC

DrvGllli

Signal

Signal name

Wiring

Output signal level

Remarks

VEL

Velocity monitor

CN3-1

Output voltage [V]

+4. 8V
+3.0V 7~

———-4.8V

B This signal outputs the velocity
waveform as an analog voltage
signal. It is also possible to output

#parameter/#monitor value--coupled waveform. The

output range can be adjusted
using the utility software.

Gain setup range

+3.07V VS £2 raised to the nth power
(8<n<24)
Maximum output: 4.8V

AM1

Analog monitor
1

CN3-2

AM2

Analog monitor
2

CN3-3

Output voltage [V]

+4.8V
+3. 07V~ —
-2" ! |

ke

#i)arameter/#m

|
|
|
|

—— 4.8V

B These signals output selected
#parameter/#monitor values (#0 to
#427) as analog voltage signals.
Th~ ~utput range can be adjusted

onitor value I~
using the utility software.

Gain setup range
+3.07V VS £2 raised to the nth
power
(8 <n<24)
Maximum output: 4.8V

DM1

Digital monitor 1

CN3-4

DM2

Digital monitor 2

CN3-5

Output voltage
If the value is 1: Approx. 5V
If the value is 0: Approx. OV

B These signals select
#parameter/#monitor values (#0 to
#427) and bit numbers, and output
as digital voltage signals.

GND

Ground

CN3-10

B This 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 @
Register palameter| Function parametel] Servotuning  Signal maonitar | E xit

W EEEEEEEEEEEEEENEEENEENENNy

o 4 Beqist | Upload |
L]
Seleoted monilor [\/slacity monitor T D et 0 0 T Ch #tParameter list
Gain - = Select manitar |Ve|ocity rnohitar j E —
. . u Htonitor list
" Analog moritor 1 . . Gain | g s
3 - u O n
fitanitor No. |#372 Position error = A OO0000000 SR R S F e T
: uesEsEsEsEsEEEsEEEEEEEEEEEEEEEEER
Gain am =
am (¥ Welocity

N EEEEEE NN NN NN NN NN NN EEEEEEN

.
" Analog monitor 2 alm +i- 0.030 rps,mps @ +/-4_ =507 E R .
#horitor Mo, [ 378 Commandsd d - i BBle xns. mps kil 00N . Set the I'T.]OI'NtOI'_ Slgnal
,7. sssnmnnnsnsany | @Nd Monitor gain.
- E 4[\
" Digital maritar 1 . |
- . . .
SR A e . The input range is displayed.
.
" Digital maritar 2 -
#027:00014004 :
*

Select the monitor signal
you want to monitor.

4N EEEEENEENEEEEEEEEEEEES

<Example of output waveform>

Output waveform at positioning operation

W aiting for trigger ¥ 2003/06/23 15:38:24
CH1=5Y : CHzEz2v : CH3=5Y : CH4=1¥ : SDms/div
DC 101 ’ W DCi 101 - :

VEL speed waveform s

AM1 #372 [Position error (pulseawam
) DT 204.i]ms

AM2 #325 [Command current v&ﬁwwﬂ* U T : i

Tha | B B B B
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.
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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 #47 (#49) setup value

ON position < OFF position
The area signal is ON.

The area signal is ON.
+

OFF 0 ON
B | | \
\ \ \
#47 (#49) setup value #46 (#48) setup value
OFF position < ON position

[Linear coordinate system]

- + - +
e —
0 The area signal is ON. 0
ON OFF
The area signal is ON.
OFF ON
ON position < OFF position 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 1/0 Assignment 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.
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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] 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.

B 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 limit signal via the analog auxiliary
input.
* The torque limit functions in real time.
Signal Signal name Wiring
Limit torque
ASUB IN+ Analog auxiliary input + CNa-33 | Reference limit
- (torque/thrust control) torque/thrust *
+6V/+10V
“—  |nput voltage
Reference voltage*
o The reference limit torque/thrust and voltage are obtained by
ASUB IN- AnaIOQ aUXIIIary mpUt + CN4-34 the foIIowing fprmulas. .
- (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 [x6V] 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+

Torque A
Reference torque/thrust
feedforward amount *

Analog auxiliary input +
(torque/thrust feed CN4-33
forward amount)

Reference voltage*
Command voltage [V]

ASUB_IN-

*

The reference torque/thrust feedforward amount and voltage
Analog auxiliary input + |\, o, | are obtained by the following formulas.

(analog ground) 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 usec 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-O00O0O 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%  Taaccurate edge Inaccurate edge Accurate edge
ON ON
OFF
Z_OUT+ g J OFF
e }« =
2004 min Time 2004 s min%/ ‘« Time

The hysteresis is 1% of the Z-pulse interval.

Software Z-pulse inaccurate edge hysteresis

v |

N

Position

CCcw

CW =
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H Velocity Dependent Accuracy of the Z-pulse

The accuracy of the Z-pulse depends on the motor velocity. Its characteristics are shown
below.

25

In the case of software ZE

)
o
\

>
\

In the case of hardware ZERO

/

0 T T T T
0 0.01 0.02 0.03 0.04 0.05

s
\

Z-pulse accuracy [arc-sec]
o
\

Motor speed [rps]
H Adjustment of Home Dog Position
@ Chattering of the Z-pulse
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)

lr: 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

Home sensor OFE

Z-pulse Z:I,- l I l I l : Lﬂ_k l_l |

......... 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 =)

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.

ON
Home sensor
OFF

Z-pulse l I l I

L |

CCW direction =
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7. Tuning

7.1 How to Tune the Servo
M 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

Prevent NO

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

M

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 Pheno_mer_\on 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
K Hunting frequency: up to | auto-tuning is not appropriate or if there are large load fluctuations (1.5
g several Hz times or more).
o B Operation angle: M Action to be Taken
e several degrees |e 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.
*‘g of control in o 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
) large; the position deviation becomes too large and the control system
Windup
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 o . - )
.5 oscillation Hz to Z_OOHZ e Oscnl_atlon may occur |_f various fllte_rs use the same frequ_ency or the
= W Operation angle: velocity control bandwidth and the filter frequency bandwidth are the
5 up to several same.
8 degrees M 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
< 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 H 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  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 DYNASERYV 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)

()
®)

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.

@)
)
®)

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 g
~__filter 1 alone.
Note: Set notch filter 2 to "Disable" if the vibration noise is not

decreased.
YES Was
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.

Gain [dB]

Phase [deg]

0

-a0

X Notch filter setting frequency

o0

100 1+10 1+10

Frequency [HZ]

oo I [ o |
o — =
onoenoan

&0

a0

—0

—fil

111+ \ ﬁh filter setting frequency!

100 1‘103 1‘104

Frequency [Hz]
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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 S
g
— i Tl #24=40Hz
% #25=160Hz
c -n s e = S A1
= #24=40Hz
o ¥ | #25=400Hz 1]
- [tifress
1 0 100 1490 1+10*
Frequency [Hz]
] P
8 ,o""'”
O
o, # T
m _ +EE +¢
R
]
<
o -

1 10 100 1410 1*1'14

Frequency [HZz]
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M 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.

Gain [dB]

[deq]

Phase

a0

#27=100Hz
A
'---..._/:|Ill|l
hh""\--
""l-u..‘“..
10 100 Bl 110t
Frequency [HZz]
T ‘LI.
h‘k\
Ty,
\h‘
S
1 — ——
1 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

[7] Click the [Regist] button to Save

] Exit |

register the #parameters.
Dizplay

v 1#020 Frequency notch filker #1 |

500

Dizpaly
|~ (I

filker 2 zetup

RO Q" walue of notch filker #1 ]

100

5 Drag the slider bars with the mouse

4 Set to a filter
Valid/Invalid.

cy hiotch filker #2 |

104z cursorto change the bandwidth -
frequency setting and Q value. LY

It is possible to display
frequency characteristics
for the combination of the
notch filters, phase lag
compensation filter and
velocity feedback filter.

A@& UTION

, E notch filer #2 | 10 T
First lag compenszation filter setup Digplay
@ [H02H Fistlgoonpersatoniis| A1 7
|#025 First lag compensation frer | 79 e e .
6 It is possible to check the frequency
Velocity feedback filter characteristics of the filters.
Welocity command filker N R
HO26 Velocity command filter be | 1 000! e
-]
Actual pogition value filter zetup = o
2]
] e _L:ITTox

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 [ncrease the setup value of #51 [Operafion
resonance stops range under auto-turning mode] to
Set the servo

approximately 120 degrees (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
anain

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 DrvGllII 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 NT Workstation 4.0, 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 } / N\ * 11 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

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.




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



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.

B Drva Support Tool - [GHII

Exits the support tool.

These are the main settings for various connection settings.

= &l 2
COMMUNICATION
P A OO OO DL L L DO ,“
o = [URBCG3-015M2xE15%-%  |L Disconnect 3 || (T Motor () Amp. .
= & | J Mode config... | H
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘.
MENU
Operation
Lrive Teminal
Digplay
Dzcilloscope HParameter mot. 1400 ok, ‘ Atz Signal ma, ‘ Errar mon. ‘
[afa management
H#Parameter ‘ | ‘
I qintenBnce
B arameter viewer T able viewer(k) | 140 wiewwer(J) ‘ Backup ‘ Wersion 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.

H 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 record
continuously.



H 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.

@ /0
This group function assigns hard 1/O, performs logical settings, and the initial value settings of
logic I/O.

B 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.
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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.
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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

& Btk & with
" without O Wwithaut

Cal load

Apply | Capcel |

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] Hesend E zit |

#0 L )

SR10 Load)_or_ b0 Clear records:l' Clears transmission/reception record.
ﬁ1ﬁ=ﬂ10 HParameter list

2
SR1D 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 record 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:

#100=#101+1:

##100=#101+#102:

Substitutes the calculation result of two numeric values for
parameter No. 100
Substitutes the calculation results of a referenced value (#101)
and numeric value for parameter No. 100

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

The reply character string is classified into the following:

Header I | IPrompt

: Argument 1[: Argument 2|: Argument 3. . .

1 space character

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 £ rorfalarm Reply chi:‘acter strtlrt\g w?en an_error/warnmg
o) | Enoila code () | SECUT ML fespec 0 2 ansrisior
Alarm ALMOO. | 9 .
Arguments do not always exist.
Note: Argument representation method in B section for general replies

NOI®OO

: 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.)

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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H 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

ALoad ss
frness setup 3

1 Servo st

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

Specifies the load inertia or load mazss mounted on the matar. [f the autol
operation is executed, the measured value is set automatically.

MotorCode Motor specifications

MotorRes 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
: 5 o ON/OFF

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 SETUP | EXT ‘

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
Ostiilloscape number to be displayed for each channel.

[VERTICAL

N/OFE |
|EH1‘ |EH2‘ CH3‘ |CH4| |MATH‘

| PSITION |
2 =+ =l =ffe =1 |5 =l
EOURKE OHT/D0Y |
CHANNEL SETUP |

Vs Time axis setup combo box
[HORIZOMTAL Graph display refresh cycle setup combo box
[ TIMEDE ] |100ms d

GRAPH REFRESH 100 -
/ Trigger setting
ITRIGGER Trigger mode selection
@ MODE EDGE Trigger slope selection
pa
SINGLE I_T— & RISE
'.';h E
~
~ AUTO Fall
[—=ouEce 1 [cHi |
—EEr— o
N | |D ~—— Trigger source selection combo box

\’\; Trigger level setup edit combo box
SR ~— Trigger position selection combo box

Start/stop button

Trigger lamp
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H Screen Display

@® Waveform Display Dialog Box

Os¢

Offset display icon

silloscope

MEMD :||

Trigger position display

Cursor

—— 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.

This icon is displayed for a channel for which an offset has been set.

Date and time

2003/09/2910:17
TIME | 100msec?DI
UNIT/DIV set
CH1 1000 0
CH2 1000 0
CH3 10000 0
CH4 10000 0
MATH 10000 0
TRIGGER
SOURCE |CH1 RISE
LEVEL 0
POSITION 0
CURSOR
[ T1 [ T2 7 4 ]
500.0ms|  B00.0ms| 300.0ms

.|ﬂ340 Commanded wvelocity value

B[ 5342 Actual velocity value

|—|ﬂ3?0 Commanded position value [pulze)

.|ﬂ3?‘| Actual position value [pulze)

B[cHT + CH1

L—— Edit box for memo
Use this as a memo such as writing measurement conditions.

— Value for each channel

Channel setup information

Time axis setting

Each channel vertical
axis setting

Trigger setting

Cursor reading value

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 ]
||:H1| Icuz| Jcua| loua| T & ANALOG - :
1  DIGITAL e~ | |
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

2003/09/231312
[ THME ] Elmsec/DIV
. Dl LINIT DI Qffset
[ oAl | zoood| 0
[ cHz ] 2000 [
'.&:_"_" TRIGGER
L 1 (1) Display the Wave Setting dialog box.
r,._,-li,ﬁ.ir__s L’-FL'1JI| llu 'HFI' ”q,lul (2) Select the #parameter/#monitor number
: El |'J1 | fl“l you want to monitor. Select an analog
L2 ' mode.
(3) Set up trigger conditions.
Single trigger
. #340 Commanded velocity value R|S|ng edge
Eiﬁﬂ Commanded tarque/force value (4) Set up a tl’iggel’ source.
|- Source channel: 1
u- Trigger level: 10000 UNIT/div
I Trigger position: 2
(5) Start.
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M 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
o
SINGLE I_T— & RISE
" NORMAL l{ -

@ 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. O (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

% % 2003/09/23 13:16
e I e T A el T TIME | 100msec/DIY
£, Hogstorentrs ; ; UNIT/DIY  Oifset
: i A : J'-. “1 [ CHT_ [ zooon| 0
1 : ,‘\1 J.f:l'l, A CHZ | DIGITAL|
Ek‘i\' T fﬂ S ER R e A
S VESURLT AU, IO ST, WA POV ¥
L= \ rf : :[r : \‘
o S ST T ikt R R TRIGGER
¥ | : SOURCE |CH2 RISE
e LEVEL Bit-10(Line: 1)
- [ : ; POSITION 2
e ,_, - A = .:..ﬁ.. rﬂscm
= : [T [ ® [ & |
i ; 5000 ms| 8000 ms| 3000 ms
3 i
| -
. #340 Commanded wvelocity value S?Hi 6054 20
Eﬂﬂﬂ Status register #1 Fwikw HHL | ok | HH | woenek | HH
- ===
MEMD ‘

(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

2003/09/2313:21

TIME | 100msec/DIW

UMIT/DI Offset

CH1 1000 0
CH2 50000 0
CH3 5000 0
CH4 DIGITAL

LbitIn3-0 Logic (Virtual) imput bla
_________ 3ls LbhitIn7-4 Logic (Wirtual) imput bl
3le LbitOut3-0 Logic (Wirtual) output b
B [4353 Differential walus of commanded matar inear coordif |317 LbitOue7-4 Logic (Virtual) output @
g 0 Stat egl Status register 5
#342 Actual VB|DCIt_I,J value 3E1 StatusRegz Status reﬁister #E
#330 Commanded torque/force value 32z StatusRegs Status register §3
H220 Status register #1 3Z5 Icmd Commanded current wvalue
226 IcndLinit Commanded current limit
. 330 TFcudF Commanded torgue/force /¥
i MAA
WEMD ‘ Uriit
Bit31-24 Emor code [main] ~

Bit23-20 Emor code [zub]

Bit13  Error present

Bitl®  Home successiul

Bi17  In position status

Bitl1&  Cain[no position ermor] status
Bit14  Dwell active

Bit13 M function executing

Bit12  Drive operation active

Bitl1  Jog operation active

Bitl  Awiz operation active

v

Exit

(1) Position command differential value (velocity profile) to be generated by the
controller

(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
the same timing.

(5) It can be observed that the positioning status signal rises at almost the same time as
the move completion.

AA@& UTION

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 E ~ 12
€ OFF v C T8T2
Cloze
UMIT DIV Qffset
1000 i | i(1) The cursor can be

Sl - moved when dragging

500000 7 a line with the mouse.

(2) The T1 and T2 values
TRIGGER and their difference are

: : - Sl SEUREE e rIsE - displayed.

T : ! © . [Fosmon | i(3) The display format is
Wb ] (2) switched between
,;E_nn M | 3967 ms| 6967 ms| 3000ms analogdlsplay.

. #340 Commanded velocity value 2517 1866 651

#320 Status register #1 HAL#%ks# | HEL##akx| HHL*k=68

#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 W12 CH1 -
b i ) : r{‘ 5 : ‘\‘ : ."2
; /\\ \\ /\ Clse
; / : \L o \ 7 o 20000 5 | (1) The cursor can be
v . vy | DEA - moved when dragging
Eﬁ?é....:... S0 THa 500000 ] a line with the mouse.
N R (2) The V1 and V2 values
’K';F """" TRIGGER @ and their difference are
[ 3 " 3 p— - p L . SOURCE .
Boslon bl OIRE CH1 RISE > dlsplayed. -
! . i..i.:. 0 [Pdsmow 7 | {(3) Specify to which
b (I Do channel the value to be
e T—— e —— —— displayed is applicable.
e T
¥
T S T TN O Y SR ST
. #340 Commanded velocity value
#320 Status register #1
#370 Commanded position walue [pulze]
|ﬂ3?1 Actual position value [pulze]
=
e |
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H 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

Ton | [ ] £ A8 | i)
Nz | 4322 acwal velooty ve v Rl [0 -] | 0
loi3| [3570 Comrsesioa =] ¢ I
lots | [i5 mctarpomen ool N

MATH SETTING | [CUWTADK | [ OFFSET ]
[OPERATOR] [ PaRAMZ |

o 1

[-] | [-] | -] | [-] |

oK | Catcel

Ozcilloscope

L I  I———_—_—_— 2003/09/2913:35
: TIME | 100msec/DIY 3
UNIT/DIY  Offset
[ CHT | 10000[ 100000
CHz | zoo00) 0
TRIGGER
SOURCE |CHA RISE
LEVEL 0
POSITION i
. CURSOR
: | mn | T2 | dr |
: 867 ms| 4200 ms| 3333 ms
W#575 Actual position value in command units 1142787  1270896| -127609
E #342 Actual velocity value 17 2246 -B229
‘B
MEMD ‘

(1) Set an offset.

offset).

(2) [OFF]is displayed as the reference icon, indicating that an offset has been set.
(3) The offset value is displayed.
(4) 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 E“:E|

tirsos MEASURE ‘ CALIBURATION J

FILE & PRINT J EASY SETUP ‘ ExIT J
~_"

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 Save

Save as typ@ I Oscillo-scope condition filel*.cnd) j Cancel |
A4

g(l) To save waveform data, check [Save]. However, this can be skipped to save only
' measurement conditions.

2(2) A waveform data file has an extension of *.cnd, and is saved in text format.
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B 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 EXIT ‘
EASY SETUP
|ﬂ04:Hnming ﬂ
RO0:Poszitioning
BOT:Test
RO2Hard IO
HIO3:Hanin
SOURCE UMIT /D (Offzet
CH1 (#330 Commanded torque/force value 1000 1]
CH2 | #342 Actual velocity value 2000 0
CH32 [#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.

B oscilloscope E“E|E|

CURSOR | MEASURE ‘ T CALIBURATION

FILE & PRINT | EASY SETUP ‘ |

Oscilloscope

2003/09/2313:40

TIME | 100msec/DIV

LINIT/DIY Offzet

CH1 00 0
CHz2 20000 0
CH3 1000 0
CH4 200 0

#3589 Differential value of commanded mator linear coording

2003/03/29 13:40

TIME | 100msec/DIY

LINITADI Offset

#342 Actual velocity value
#330 Commanded tarque/force value
|#325 Commanded current value

5 i ; n : - ks - 3 CH1 500 1]

5 i E ! : : x : £ : CH2 20000 1]

e Gha il Tt Ger et s TH3 1000 0
. . . CH4 200 ]

#3593 Differential value of commanded matar linear coording
#3342 Actual velociy value

#330 Commanded torque/force value

|#325 Commanded current valug

N~
]

(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 j |
|ﬂ3?0 Commanded position value [pulze] j |

|ﬂ3?1 Actual position value [pulze] j | 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/0O 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

170 X
o o e ~
[0 [F © ERROR RESET [10 [F @ VELFREQ SELECT Bt ||
lﬁﬁ @ SERVO WF @ POSFREQ SELECT START J
lﬁjﬁ @ START lﬁjﬁ @ PLS DIRECT
lﬁjﬁ @ ABORT lﬁjﬁ @ FOSIMT_INH

(G4 [F @ IN_CODED
(G5 [F @ IN_CODET
(06 [P @ POS_WIDTHO
37 [F @ POS_WIDTH!

.
s EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEmnennnnns?
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

asmsssssmmsnnmnnt

*
"'EI!"' NN EESEESSEEESSEEESEEEEEEEEEEEEssmsssmmnns®

— 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 1/0O, 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

s W ENNENENENENNENENENEN, g EEEEEEEENENEENANEEEN,
-

»
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

Q@ M function executing

O Drive operation active

@ Jog operation active

O Axiz operation active

@ Servaready

@ Driver ready

@ Serial I/F select for operation device

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

Position control integration active
Welocity control integration active
Position control select

Welocity control select

Z-pulze status

Over speed status

Overload status

Excessive position error

Commanded pozition pulzes overflow
Excessive regeneration

Excessive AC mains voltage

AL mains voltage out of range
EEssEEsssEEEEEEEEEEm®

‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_._
[eNeN NNl

ReNeReNeReNoNeNeN NN eNe]

®sssssussssEsEEEEEEEEEEEEEEEEEEEEEES
A AN NN NN NN NN NN NN EEEEEEEEEEEEEEEE®

*

.
®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 record of errors that are currently being generated (hereafter referred
to as status) and errors that were generated in the past (hereafter referred to as record). The
drive retains record information retains even if its power is off. The drive stores a maximum of
16 statuses and record 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 record information

For status display, a list of generated errors is
displayed.

For record display, the past error record stored is
displayed.

Updates information while the lamp is lit.

E Eiror monitor

.
Kind |Err0r Type |Slowdown stop .

Measure

‘asssnsssnssnns

daspsssssssssssnsssssnnsssnnnnnnnnnnnnnnnnnns’

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 record display, the date and time when errors are generated are displayed starting from the
oldest date and time. The record information exceeding the maximum number of errors that
can be stored (16) is deleted starting from the oldest record.

A numerical value in one hexadecimal byte length is displayed next to an error code when in
record 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 #parameter of the function
corresponds to which number.

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 assigned 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.

Regist: Sets up the parameters in RAM
and EEPROM. The settings are
retained even if the power is OFF.

Select a register to be set

B Harameter settine

Exit

Efister parameter |Funct\0n parameter | Serva tuning | Signal manitar |
SUEEEEEEEN,

: 3
.Y;! iE ol HRegist t Upload |
bl o
038: AARABAZA : Soooooooo?
= L L L LA LR L LN TN H#Parameter list
" Eror setup register 2 .0‘ Over speed |Val|d ~
[¥035: 22220858 = Hranitar list
i LK saib
gOE Sz 2E0ABE ) [Action] |Servo-nn sustaining after immediate st + ‘.
. - —
" Spstem setup register 1 :: Overoad |Valid ﬂ »
$110:F2000DA3  mm . - P 2
- ction) | Servo-on sustaining after immediate st v
fAction] |5 t it diate s v | 3

" Syst b ister 2 []
pFEMSSLP PR Excessive pasition eror |Valid ﬂ [}
L]

#098: 00030002 =
-

i [Action] |Servo-nn sustaining after immediate slﬂ :
" Spstem setup register 3

L}
- : S ; - e : :
{ $095: 00D2000F7 e Exsessive commanded position differential |53rv0 on sustaining after immediate slﬂ "

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
. *

N .
“ssssEEsssEEEEsEEEEsEEEEseemmnnmnns?®

L—— This display changes for each selected register. After
changing required items, execute [Save] 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

Exit

efgister parameter  Function parameter ]Servo tuning] Signal monitor}
GEEEEEEEEEEEEEEEEEW e mEmEEEEE

2 Daa 51968 = s Begit e Upload
L4
Walue HParameter list
851968
Auto-tuning 851368 Hionitar list

ABS/INC Move 851368
BASIC setup 851968
063 Feeding Velocity #4 851968
063  Feeding Velacity #5 851968
070 Feeding Yelocity HE 851968

L e T R R F N R R R R R R AR R RN RN R R R RN RN N

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.

CA UTION

Machine setup parameters above #110 require a reset or power cycle before they take effect.
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M 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.

Parameter setting:

Fegister parameter 1 Funcfion p4

Recalculates integral limiter values.

The settin

i ] Signal manitar

e"UEEEEEREY

3

— Parameters pertaining to unselected control methods cannot be changed.

Regist: Sets up the parameters in RAM and EEPROM.

gs are retained even if the power is OFF.

Upload I

#010 Integral time for position control #

#0012 Pasition integral limiting value #1

Feed forward parameter

#014 Position feed foiward percentage

#015 Yelocity feed forward percentage

#0168 Acceleration feed fanward percen

Notch filter 1 setup _._

Filter setup I Integral limit recalculation | Beaist
AnaaanREns
H00 ad inertia/Load mass ] 0
#OOW)  prva stiffness setup | 1
BReaqist
Welo ontral parameter -
#004  Hocity control bandwigth #1 20 #0003 Velocity control bandwidth #2 20
Sl el el ¥ [FoE T
: Tilie e
A Tl aral limiting 0w
‘an EEsEmmmEEn kg
Puositi
#0O0

Motch filker 1 setup

W ENENNENNNER AR AR AN,

#Parameter izt
HMonitor list

Exit |

Dispaly

Save I

Dizplay

¥ |#020 Frequency notch filter #1

H#021 "0 value of notch filker #1 100,

Motch filker 2 setup

®ant

[ENRRNNNNANNNNAS

Dizplay

v 1#022 Frequency notch filker §2

1500 e B

#023 '0)' value notch filer #2 100

First lag compengation filker zetup

| Gain

EH

dB

[0 ]

L

Hz

LT

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]
button.

— 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
IIIIIIII-.‘

: BReaqist | : Upload |

MITITITIIL M :
HParameter list
Gain 8 : Select monitor |\u"e|c|cily monitor ﬂ

Fiegkter parameter | Furiction parameter] Servo tuning  Signal manitor ]
efsmssmsmmnnmnnnnn,y,

.
" elocity moritor = Velocity monitor

™

&
)
L
-
-
- z o
n " ; HMonitor ligt
: " Analog monitor 1 : Gain | g
: #honitor Mo, |H372 Position enar : e e e e
- 7] ,78. ‘-l---l---IIIIIIIIIIIIIIIIIIII.‘
: Bl :.‘(*J Velocity .
[
m " Analog monitor 2 - +s- 0.030 rps,mps : +/-4.50F =
I - e -
: HMonitor Mo, [#378 Commanded d :I‘ +/ 0.00& rps mps +/-1.00F 5
g
. Gain B tasssmmsssssssnnssnnnnnnnnnnnn®
- . . L
m " Digital manitar 1 =
M .
. #02£:00014010 .
» .
» .
o ; o
: " Digital manitar 2 at
.
5 |#037:00014002 by
* ‘.

.
®asssnsnnsnsnnnnnns®

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

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.

— The selected table number can be edited.

Tahln setup Q@

N..| Cofte | Mfun.. | Mfuncpar.. | Coin.. | Conti. | Nesttable| Exit I
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 Parameter change Invalld Inva |d Invalld Vall g
. | irvalid | lwalid [ lnvalid | dovalid | Taf |aste
6.5 aaamﬁlﬁrphan%......'mahd...Jra.\'ﬁ'w...hwld...\éaﬂd........2* 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 HE.II..II..II..II..II..II..II..II. = E
021 Dweling el et A Regis
022 Dweling . Code |&B5 posiioning v| m
023 Dweling Cammnm saEmmEEEEm an®
- -functign | Invvalid - t-func. parallel | 1rvwealid - Cain waiting | Ireealid - QUOO0000G,
024 Dweling — g A
025 Dwelling Continye |Invalid = Mext table | J . o004 :
Table datall - .
Coin window [ #90:Coin width-0 =l 5 Regst " e =
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 twpe |Cunslanl acceleration j : :
Select deceleration twpe |Constant acceleration j : :
= M
Select velocity |3154:Feed|ng welocity-0 j ‘ 851968 FRegist... : :
Optional mave direction for rotation coordinate |TypeD [Short cut] j : :
Direct or indirect ||m:|\rect j : :
- .
" L]
" L]
" L]
- M
Table datal - -
L]
Type |31Palameter j : LOoinosd =
. *
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.

A\

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

B Hard 1/0 Assignment and Hard 1/O Logical Setting Window

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.

IJ'O selting E|
Type | Physical 1/0 ~| oM | Block [Bhokot v Exit
Ph_l,lSiCa| 1/0 e REE, 5
T O e ey VM | Y= | Begit |

[0——0 $34ERROR RESET EHE
A EARRE BES n

3.4 ERFIOR RESET R

d =

-

I ~ -

5.0 PRM_WR_REQ = .

5.1 PRM_RD_REQ s Vol

[N R 5 .

: -

™ u

—6 [4qPOs_wiDTHO R -

=

7 [41|Pos_wiDTH RIEE

[1—0 [2-4vELFRED SELECT N :
-

—1 [2|PosFREQ SELECT B

=

—2 [44PLs DIRECT ji Vo

—3 [27|FoSINT_INA I N -

¥

”----“

L Indicates that hard 1/0 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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H 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/O. 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 [{Eef=]

1400 iniitial v 2L

Exit

Logic 1/0 initial value eumEN,
BRegist |

[ Logic 10 initial value active
[0—0 [5TART

Hi [sToP
Hz [sBORT
mEl
H4 [0GUP

& [IDG DOwN
HE [MANSWER
= |
[T —0 [IN_CoODED
H1 [IN_CODET
Hz [iN_CoDEZ
32 [IN_CODE3
4 [IN_CODE4
& [IN_CODES

_ﬁ: [ )
.

L4
.l-----------------------‘ "l'-'l"

4

_|

S E NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEE[y
SsssEEEsEEEEEEEEEEEEEEEEEEEEEEsEEmEnnnnnns?

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 wersion] 1) Download
ID : R7040CA |
ver = o | Hplees)
FomSum : dl7a |
1 File
[MotoxrTypel 1
URSCG3-01EN-$3B-183%—% | > (1) Open...
Default |
| Saveas..
Date : 2003.09.Z29 |
Time 3 AOEE: |
1)
{Parameter Data}
SvstemBegl | #llo= FZO0ODAZ DATA HEXE System setup re
Tmax | #£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
VellntTinl | # 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:
Q) 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
[MotorType] |
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
e i S e e e i S e e S
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:
Q) 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

ADA NGER

I/0O 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.

-- Drv02 serise —- ~ Exit |
DrvGE Drriver
[ROM version] | Download
I : R7D40CA |
Ver g AL | Upload
RomSum : dl7a |

[ File
[MotorTypel 1
URSCE3-D1EN-$%E-13%-% | @) (Dt
Default |

| Save ag...
Date : Z003.03. 23 |
Time : 10:57 |

|
{Physical I/0 Information} \
# I/0 | Volune
i +
In Bit | 1z
Out Bit | &
{Logical I/0 Initial}
(u} | 0000 o000
L | 0000 Qo000 (2)
=4 | 0000 Qo000
2 | 0000 o000
4 | 0000 Qo000
5 | 0000 oooo
& | 0000 o000
7 | 0000 Qo000
{Physical - Logical I/0 Assign (Bit IN)}
# Physical Elock Number Physical Bit Number | Logical Block Number Logical Bit)
# ' ; :

v

< b

An I/O 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:
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 E@EI
-— Drv0Z serise —-— -~ Exit |
DrvGa Diriver
[ROM wersion] | Daownload j—— Writes all user data into the drive.
o] : BT040CA 1
ver ;101 I Upload )
Ponfum  : dl7a I Reads all user data from the drive.
| File
[MotorTypel |
URSCGE-015N-%3%E-15%-% | Oper...
Defaalt |
| Save az..
Date © EOD3.09.23 |
Time = 10:E2 ]
|

{Parameter Data}

SystenPegl | £l1lo0= FZO00DAS

Vmax | #£l1ll= 8951968
Scalelinit | #llz= 217992
ZcalePulse | #11lz= 425354
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.

Dirvi3 Support Tool
R1.00.11
Copyright [C] 2003

uRrot desk

em[nmm

» ddrm-sales@cey. pokogawa. cojp
P hittp: & v pokogawa, co.jps
aEEEmEEEEEER

Yumnmp

' okogawa Electric Corporation DDM Center

EEEEEEEEEEEEEENEEN,

.
[

ssssmsmmmmnn®

This is the email address of our support staff and URL. When
making inquiries, please attach the following drive information.

D Y S s wumnsummsssssssssssssssssssssssnnnnny

-— Drv0Z serise --
Drvizd
[RFOM version] |

in : B7040ChL |
= v 1l |

eSEEEEEEEEN,

-
=
I
3

Ly

assnmmmmnnn®

b s

00000

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.

Bl 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: gg},ﬁ}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.



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



ParameterDescription

appendixl-1

Load inertia/Load mass

Specifies the load inertia or load mass mounted on the motor. If the auto-tuning operation is
executed, the measured value is set automatically.

Min: 0
Max: 200000
Initial: O

Unit: 1/1000kgm™2 or 1/1000kg

Servo stiffness setup

LoadJ _or_M

Dec

This parameter is used for servo tuning.

Min: -3
Max: 13
Initial: 3
Unit:

ServoRigid

Dec

Specifies the servo stiffness (The larger the number selected, the servo stiffness of the motor

increases, however, this also increases
unstable)).

-3

-2:
-1:
-0:

OCO~NOUITRARWN -

10:
11:
12:
13:

: Velocity control
Velocity control
Velocity control
Velocity control
: Velocity control
: Velocity control
: Velocity control
: Velocity control
: Velocity control
: Velocity control
: Velocity control
: Velocity control
: Velocity control
Velocity control
Velocity control
Velocity control
Velocity control

bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth

10Hz
12Hz
15Hz
20Hz
30Hz
40Hz
50Hz
60Hz
70Hz
80Hz
90Hz
100Hz
110Hz
120Hz
130Hz
140Hz
150Hz

the possibility for the motor to begin to vibrate (or go

Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position
Position

Velocity control bandwidth #1

control
control
control
control
control
control
control
control
control
control
control
control
control
control
control
control
control

bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth
bandwidth

5Hz

6Hz

8Hz

9Hz
14Hz
16Hz
19Hz
22Hz
24Hz
26Hz
28Hz
30Hz
32Hz
34Hz
36Hz
38Hz
39Hz

This parameter is used for servo tuning.
Specifies the control bandwidth #1 of the velocity control section of the servo loop.

Min: 5

Max: 400
Initial: 20
Unit: Hz

Velocity control bandwidth #2

VelFreql

Dec

This parameter is used for servo tuning.
Specifies the control bandwidth #2 of the velocity control section of the servo loop.

Min: 5
Max: 400
Initial: 20
Unit: Hz

VelFreq2

Dec
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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
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.
11 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.
12 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.
13 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.
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14 Position feed forward percentage
Min: 0 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 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 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 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 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 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

21 "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

22 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

23 "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

24 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.



appendix1-6

25

26

First lag compensation frequency #2
Min: 21 LagFreg2 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 PFfbFilFreq 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.



appendix1-7

30 Velocity monitor select
Min: 0 VelMonSel Dec
Max: 1
Initial: 0
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 sellect #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 sellect #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: O D_MoniSel Hex
Max: O
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 bit16 is selected

37 Digital monitor select #2
Min: O D_Mon2Sel Hex
Max: O
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 bitl10 is selected
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38 Error process setup register 1
Min: O ErrorRegl Hex
Max: |
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: Vvalid

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 : Valid, Servo ON sustainnig after immediate stop
Excessive position error: Valid, Servo ON sustainnig after immediate stop
Excessive commanded position differential value:

Valid, Servo ON sustainnig after immediate stop

Tandem error : Valid, Servo OFF after immediate stop
Coordinate error A : Valid, 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: |
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
: Servo ON sustaining after deceleration and stop
: Servo OFF after deceleration and stop
: Servo ON sustainnig after immediate stop
: Servo OFF after immediate stop
: Servo OFF immediately

AWNRFRO

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)

DrvGO OO0 0BItllD 8 DD DOO0ODDOCC-LinkD0OODODDO0000DDO0O0000ODO000DODO00O0OD
Initial value: H2222*ab* (*: unfixed)

(H)direction hardware EOT : Invalid, Servo ON sustai
(-)direction hardware EOT : Invalid, Servo ON sustainnig after immediate stop
(+)direction software EOT : Invalid, Servo ON sustainnig after immediate stop
(-)direction software EOT : Invalid, Servo ON sustainnig after immediate stop
Monitor pulse output error: Valid Servo ON sustainnig after immediate stop
Interface emergency stop : Valid, Servo OFF after immediate stop

ig after inmediate 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: 1/100 %
Specifies override percentage 1 for feeding velocity.
45 Velocity override percentage 2
Min: 0 VelOvrrid2 Dec
Max: 20000
Initial: 10000
Unit: 1/100 %

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: 0
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: O
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]: Scaling data(on the command unit)
value-1
[linear coordinate system] : 999999999

48 Area signal 1 ON
Min: depend on setting Areal_On Dec
Max: depend on setting
Initial: 0
Unit: Axis command unit

Specifies the position where area signal 1 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

49 Area signal 1 OFF
Min: depend on setting Areal Off Dec
Max: depend on setting
Initial: O
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]: Scaling data(on the command unit)
value-1
[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



appendix1-12

51 Operation range under auto-tuning mode
Min: 1 AT-Width Dec
Max: 9999999
Initial: depend on motor.driver type
Unit: Axis command unit
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
52 Maximum acceleration/deceleration time under auto-tuning
Min: 100 AT-TaccMax Dec
Max: 9999
Initial: 9999
Unit: msec
Specifies the maximum value of acceleration/deceleration time in auto-tuning mode.
53 Initial acceleration/deceleration time under auto-tuning
Min: 100 AT-Tacclni Dec
Max: 9999
Initial: 1000
Unit: msec
Specifies the initial value of acceleration/deceleration time in auto-tuning mode.
54 Repetition number for auto-tuning
Min: 1 AT-Cycle Dec
Max: 20
Initial: 6
Unit:
Specifies the number of times to execute operation in auto-tuning mode.
55 Overshoot distance in[ homing operation
Min: 1 ORG-Ovrmov Dec
Max: 9999999

Initial: depend on motor.driver type

Unit: Axis command unit

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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Offset distance from home position

57

Min: -9999999 ORG-Offset Dec
Max: 9999999

Initial: 0

Unit: Axis command unit

Specifies the offset distance from the home position the motor will move to once the homing operation
has completed.

Coordinate value in command units after homing

58

Min: depend on setting ORG-Scmd Dec
Max: depend on setting

Initial: 0

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

Z-Pulse sensing iterations during homing

59

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.

60

Torque/Force limit percentage
Min: 0 TF_Limit Dec
Max: 19999
Initial: 19999
Unit: 17100 %

This parameter limits the torque or force.

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
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

Feedvel2

Dec

Min: 1
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

FeedVel3

Dec

Min: 1
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

Feedvel4

Dec

Min: 1
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

FeedVel5

Dec

Min: 1
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

Feedvel6

Dec
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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 TaccO 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 Tacc2 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: 0
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 SystemReg?2 Hex
Max: |
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]

Enable velocity feedback filter

Enable first lag compensation filter

Enable notch filter #2

Enable notch filter #1

Disable M-function when an error occurs

Enable start up operation (motion control table operation)

Disable
Enable
Disable
Disable
Enable
Enable
Enable
Disable
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99 System setup register 3
Min: O SystemReg3 Hex
Max: O
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
Bit19-18 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 i
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: HO0800000
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 : 0 Deceleration time #3
Select acceleration time in jog operation : 0 Acceleration time #3
Select velocity in jog operation : 0 Feeding velocity #7
100 Variable 0
Min: Variable0 Dec
Max:
Initial: O
Unit:
101 Variable 1
Min Variablel Dec
Max:
Initial: O
Unit:
102 Variable 2
Min: Variable2 Dec
Max:
Initial: O

Unit:
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103 Variable 3
Min Variable3 Dec
Max:
Initial: O
Unit:
104 Variable 4
Min Variable4 Dec
Max:
Initial: O
Unit:
105 Variable 5
Min Variable5 Dec
Max:
Initial 0
Unit
106 Variable 6
Min Variable6 Dec
Max:
Initial: O
Unit:
107 Variable 7
Min Variable7 Dec
Max:
Initial: O

Unit:
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108 Variable 8
Min: 0 Variable8 Dec
Max:
Initial: O
Unit:
109 Variable 9
Min: 0 Variable9 Dec
Max:
Initial: O

Unit:
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110 System setup register 1 Updated on power cycle
Min: O SystemRegl Hex
Max: |
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
Ooooooo(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: 1-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 : 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] t1oCw
[linear] : 1 Right side
Pulse command signal type 1 2 PLS-SIN(STP-DIR)
Pulse monitor (encoder out) signal type : 1 A-B(incremental
encoder)
External analog input range 10 +/-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

This value must be less

Specifies the maximum velocity the drive can move the motor (in units/sec).
than or equal to the maximum mechanical speed of the motor (in rev/sec [rotary motor] or meters/sec
[linear motor1). 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: 19999

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 DriverGode Hex

Indicates the driver version.
Bit 11- 8 Firmware version code Integer part

Bit 7- 4 Firmware version code lst digit below decimal point
Bit 3- 0 Firmware version code 2nd digit below decimal point

301 Motor specifications

Unit: N/A MotorCode Hex

Indicates the motor specifications.

Bit3l Type of motor

Bit28-24 Series of motor

Bit23 1: Absolute Motor 0: Incremental motor
Bitl7-16 Voltage

Bit15-12  Current

Bit1l-0 Torque and thrust

302 Motor resolution

Unit: pulse/rev pulse/m MotorRes Dec

Indicates the motor resolution.

303 Velocity unit conversion coefficient

Unit: digit/rps digit/mps VelSense Dec

Indicates the velocity unit conversion coefficient.
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] Dec

Indicates the maximum velocity based upon the mechanical limit of the motor/drive combination.

305 User defined maximum velocity

Unit: Axis command unit/sec Vmax Dec

This is defined as the smaller value between mechanical limit of the motor/drive combination
[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. A commanded
velocity exceeding the mechanical limit of the motor/drive combination is prohibited.
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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
Unit: N/A LbitOut3-0 Hex
Indicates the status of logic (virtual) output blocks 3 - 0 (32 bits) .
317 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 Ecror code (main)
Bit23-20 Error code (sub)
Bitl9 Error present
Bit18 Home successful
Bitl7 In position status
Bitl6 Coin(no position error) status
Bitl4 Dwell active
Bitl3 M function executing
Bitl2 Drive operation active
Bitll Jog operation active
Bit10 Axis operation active
Bit 9 Servo ready
Bit 8 Driver ready
Bit 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 #
Bit19 Position control integration active
Bitl8 Velocity control integration active
Bitl7 Position control selected (0: lst side. 1: 2nd side)
Bitl6 Velocity control selected (0: st 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 rangs
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 lemd Dec
Indicates the value of the current being commanded. The value is 4096 digits when maximum current is
commanded .
326 Commanded current |imit value
Unit: digit lemdLimit 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 TFemdF Dec

Indicates the value of the torque/force being commanded. The value for the rated torque/force of the
monitor is at 8192 digits.

331 Pre—filtering commanded torque/force value

Unit: digit TFemd Dec

Indicates the the value of the torque/force being commanded before using phase delay compensation or
notch filter. The value becomes equal to rated 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 actua! 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 [ops] 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 fmps] by dividing by the Velocity unit conversion
coefficient monitor value.

355 Commanded motor |inear 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 |inear coordinate monitor value.

358 Actua! value of motor |inear coordinate post—filtering

Unit: pulse MotorPfbF Dec

Indicates the actual value of motor's linzar coordinate. which has been compensated for eccentricity.
after filtering actual position value.

359 Differential value of commanded motor |inear coordinate

Unit: kpulse/sec M_DiffPcmd Dec

Indicates the differential value of the commanded motor linear coordinate value. (sampling per | msec)

360 Actual differential value of motor |inear 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

lndicates the actual differential value of motor's linear coordinate. which has been conmpensated 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 Imsec)

370 Commanded position value (pulse)

Unit: pulse Pcmd [p] Dec

Indicates the commanded position value in pulses

3N Actual position value (pulse)

Unit: pulse Pfb[p] Dec

Indicates the actual position value in pulses.

372 Position error (pulse)

Unit: pulse Perr [pl] Dec

Indicate the position error in pulses

3713 Actual position differential value (pulse)

Unit: kpulse/sec DiffPfb Dec

Indicates the actual position differentizl value in pulses.

375 Commanded position value in axis command units

Unit: Axis command unit Semd [u] Dec

Indicates the commanded position value expressed in axis command units.

376 Actual position value in command units

Unit: Axis command unit Sfb [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 companded in axis command units.

379 Actual differential value in command units

Unit: 1000*Axis command unit/szc DiffSfb Dec

[ndicates the actual differential value in axis command units.

384 Bus voltage

Unit: 17100 V PM_Voltage Dec
385 Pre—filtering current square duty

Unit: digit Dutyl2 Dec

Indicates the instantaneous current square duty (I(superscript: 2)T) before motor heat model filter
processing (decimal point 15 bits). lt becomes 100% at 32768 digits.

386 Post—filtering current square duty

Unit: digit Duty | 2F 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 posi:ion 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 cperation wave. which is equivalent to the real wave on the oscilloscope, is displayed on the

oscilloscope of the utility tool in the support software.
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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 le th
set to 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 Jule 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 record 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 ; ;
’ . repair or replace if necessary.
SIGO cycle error 153 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 o p lem in the dri generating source, and
161 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 e_ncoder _cable.
) p b 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, ) d |
O Resonating and hunting bits 11 to 8 appropriate adjustment value.
’ 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 O \(l::lte;;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 ; . is wrongly wired to one of
Current transformer Detection level: 122 a: 2ESVV\1 1ps phase A, B or C.
detection With 1 hatteri a + HS O Verify that the motor is not
fth Imsec chatiering 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 Seta Ionger .
: acceleration/deceleration
current command value, but it exceeded the Error setup time
designated value. register 1 L
Motor coil line overload 22.1 Perform current control without monitoring setting. dependent © Ellm!nate an eX‘em?" force
bits 27 to 221 that is constantly being
Possible | Limited current when the value became lower than Current applied.
the cancellation current-squared duty value. control t\NgS The current-squared duty can be
execute checked by #386.
- S — regardless of
552(;}53 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.
. - s . 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 Error setu O Setalonger
detected from SIGO was more than the maximum ; P acceleration/deceleration
. . 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 is
Regeneration resistor 251 regeneration resistor, and thus the allowable not installed install one
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?ger:jeratlon”reslstor'ls h
i Not f . ; already installed, review the
ngflgizja“on FET 25.2 possible regeneration FET, and thus the allowable electric | Regeneration acceIe)rlation/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 ;Za;;meotlﬁﬁifz\/ﬁ%gn;
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
. - locity exceeding the maximum motor velocity set rror setup The maximum rate of pulse input
Excessive position command . velocity ng . B ; Y register 1 > Ot p p
] ) 31.0 | Possible | by the user during an axis operation by internal exceeded the maximum velocity
differential value - : ; 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 corjtyol, 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 Islegslor operating
- } axis operation by internal control, during an axis register 2 normally? IS any noise
direction hardware EOT 430 | Possible operation by an external position command, or dependent, generated on the sensor
while moving in the - direction. bits 27 to 24 power SUPP'Y'-_’ .
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?I corlwtrol,l?urmg an axﬁ bits 23 to 20 Check the motor's instructed
\c/)v%(ielzaa|1|10§viny ZT: t‘?]);e:r:j?repcﬁ)'r: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 t? E)FF, and reset thltle 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 operpation 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 thgt 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 ésclj);gmand 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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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/Record] 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 record information switching

If [Status] is selected, the information of the errors
that are currently being generated is displayed. If

[Record] is selected, the information of the errors

that were previously generated is displayed.

Error monitor

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 record 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 I/O and physical (hard) I/O are internally managed in 8-bit units, each of which is called
a block. I/O settings are also performed in block units.

Branching
To branch. Table operation - condition branching
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EC

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/0
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

BR

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
Aright 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 1/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 addinga  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 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.

B No.6 ~No.7 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.

B No.30~No0.35 90° Ntimes 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)
NO0.35: #100 = #100+1
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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

A
P ~— A
— > >
- direction 90° 4 times - direction 2 rotations
A A
r N~ A

e

Table No.

NO.40: #102 = #112*2
No.41: #103 = #112/4
No.42:

INC positioning
No.43: Amount of
movement: #102

Dwell (300 msec)

No.44:
No.45:
No0.46: #100 < #101 NO
YES
No0.47: #100 = #100+1 No.50: #102 = -#102
INC positioning No.51: #103 = -#103
No.48: Amount of
movement: #103
No.49: Dwell (100msec)
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(2) Sample Programs for the Linear Motor
B No.4 ABS Positioning

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.

B No.6 INC 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.

Bl No. 40 ~No.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

> : INC positioning for the stroke amount specified by #100
—C——C—<«—— : 4-divided INC positioning

— >
]
)
Table No. @3:40 * 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
NO.43: No0.52: #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
No.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:
movement: #103

CA UTION
A
AM

A pattern may collide with the stroke end depending on the operation starting position. Check
the starting position before executing.

Dwell (300msec)
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