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User Information
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Warning

P series products are used to control electrical and mechanical components
of motion control system. You should be test your motion system for safety
under all potential conditions.

Failure to do so can result in damage to equipment and/or serious injury to
personnel.

P Series products and the information in this user guide are the proprietary property of
Parker Hannifin Corporation or its licensers, and may not be copied, disclosed, or used for
any purpose not expressly authorized by the owner thereof.

Since Parker Hannifin constantly strives to improve all of its products, we reserve the right
to change this user guide and software and hardware mentioned therein at any time
without notice.

In no event will the provider of the equipment be liable for any incidental, consequential, or
special damages of any kind or nature whatsoever, including but not limited to lost profits
arising from or in any way connected with the use of the equipment or this user guide.

© 2014 Parker Hannifin Corporation
All Rights Reserved

Technical Assistance
Contact your local automation technology center (ATC) or distributor.

North America

Parker Hannifin

Electromechanical Automation North America
5500 Business Park Drive

Rohnert Park, CA 94928

Telephone: (707) 584-7558

Fax: (707) 584-8029

Email: emn_support@parker.com

Internet: http://www.parkermotion.com

Asia

Parker Korea Ltd.

Automation Korea Division

759-10, Geumui-ri, Jangan-myeon,
Hwaseong-si, Gyeonggi-do
445-941, Korea

Email: akd support@parker.com
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Warning — Risk of damage and/or personal injury

The P series described in this guide contain no user-serviceable parts.
Attempting to open the case of any unit, or to replace any internal
component, may result in damage to the unit and/or personal injury. This
may also void the warranty.

>

Symbols Description

Protective Earth Ground

Functional Earth (Ground) Terminal

Shield, Frame, or Chassis Terminal

Caution Risk of Electrical Shock

[=>[&+ @

Caution, Refer to Accompanying Documentation
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Important User Information

It is important that motion control equipment is installed and operated in such a way that all
applicable safety requirements are met. It is your responsibility as an installer to ensure
that you identify the relevant safety standards and comply with them; failure to do so may
result in damage to equipment and personal injury. In particular, you should study the
contents of this user guide carefully before installing or operating the equipment.

The installation, set up, test, and maintenance procedures given in this User Guide should
only be carried out by competent personnel trained in the installation of electronic
equipment. Such personnel should be aware of the potential electrical and mechanical
hazards associated with mains-powered motion control equipment—please see the safety
warnings below. The individual or group having overall responsibility for this equipment
must ensure that operators are adequately trained.

Under no circumstances will the suppliers of the equipment be liable for any incidental,
consequential or special damages of any kind whatsoever, including but not limited to lost
profits arising from or in any way connected with the use of the equipment or this guide.

Warning

High-performance motion control equipment is capable of producing rapid

movement and very high forces. Unexpected motion may occur especially during the
development of controller programs. KEEP WELL CLEAR of any machinery driven by
stepper or servo motors. Never touch any part of the equipment while it is in operation.
This product is sold as a motion control component to be installed in a complete system
using good engineering practice. Care must be taken to ensure that the product is
installed and used in a safe manner according to local safety laws and regulations. In
particular, the product must be positioned such that no part is accessible while power may
be applied.

This and other information from Parker Hannifin Corporation, its subsidiaries, and
authorized distributors provides product or system options for further investigation by
users having technical expertise. Before you select or use any product or system, it is
important that you analyze all aspects of your application and review the information
concerning the product in the current product catalog. The user, through its own analysis
and testing, is solely responsible for making the final selection of the system and
components and assuring that all performance, safety, and warning requirements of the
application are met.

If the equipment is used in any manner that does not conform to the instructions given in
this user guide, then the protection provided by the equipment may be impaired.

The information in this user guide, including any apparatus, methods, techniques, and
concepts described herein, are the proprietary property of Parker Hannifin or its licensors,
and may not be copied disclosed, or used for any purpose not expressly authorized by the
owner thereof.

Since Parker Hannifin constantly strives to improve all of its products, we reserve the right
to modify equipment and user guides without prior notice. No part of this user guide may
be reproduced in any form without the prior consent of Parker Hannifin.

P Series User Guide 13

WWW.COmMOoso.com



Parker Hannifin m

Change Summary
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1.Introduction
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1.1 P Series Products Overview
1.1.1 P series Features
1.1.2 PD Drive Names
1.1.3 Input Power
1.1.4 Front panel description of representative drives
1.1.5 PM Motor Names
1.1.6 Options

1.2 Compatible Parker Product
1.3 Assumptions of Technical Experience
1.4 Technical Support
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1.1 P Series Products Overview

The PD drives are a family of super compact, super economic digital servo drives. Their
maximum continuous shaft power ranges from 100 Watts to 3500 Watts (3.5kW). Ready
for direct panel mounting, you can select the precise power level needed for your
application.

Available Control Mode (0x3000)

Set Value Setting Details

Indexing Position Mode

Pulse Input Position Mode

Velocity Mode

Torque Mode

Pulse input position mode or Indexing position mode
Pulse input position mode or Velocity mode
Pulse input position mode or Torgue mode
Velocity mode or Torque mode

Indexing position mode or Velocity mode
Indexing position mode or Torque mode
Table 1. Available Control Mode

OO (N O|OAWINIFIO

® Control mode setting value : 4

Pulse input position mode is basic operation in this mode and, when Digital
input MODE signal is on, converted into indexing position mode

® Control mode setting value : 5

Pulse input position mode is basic operation in this mode and, when Digital
input MODE signal is on, converted into Velocity mode

® Control mode setting value : 6

Pulse input position mode is basic operation in this mode and, when Digital
input MODE signal is on, converted into Torque mode

® Control mode setting value : 7

Velocity mode is basic operation in this mode and, when Digital input MODE
signal is on, converted into Torque mode

® Control mode setting value : 8

Indexing position mode is basic operation in this mode and, when Digital input
MODE signal is on, converted into Velocity mode

® Control mode setting value : 9

Indexing position mode is basic operation in this mode and, when Digital input
MODE signal is on, converted into Torque mode
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1.1.1 P series Features

PD drives support auto-configuration through BiSS-C protocol when using PM series servo
motors. Drives also support multiple feedback interfaces such as EnDAT2.2, Quadrature,
Sin/Cos and Tamagawa serial encoder.

PM motors are economic, flexible and reliable rotary servo motors. These are available in
40, 62, 80, 130 and 180 frame sizes. Rated output power ranges from 50W to 3500W, with
rated torque from 0.16Nm to 16.7Nm typically at 3000rpm rated speed.

Drive Support Tool software is utilized to configure and optimize the drive and motor.
Software features include step by step configuration, pre-defined profile function, auto
tuning (real-time), various homing modes, jog motion, point to point movement, a four
channel oscilloscope and firmware updates.

1.1.2 PD Drive Names

The following diagram explains the PD drive part numbers:

| PID - 04 | [ ¢ |
Drive Type

P series Drive

Code Maximum Shaft Power Code Command Interface
04 400W 5 Pulse Command
10 1000W Torque(+10V) Command
35 3500W C EtherCAT

Figure 1. PD Drive Names

1.1.3 Input Power

Motor Power

PD - 04xx, PD - 10xx
PD - 35XXu ittt e 230 VAC, 3-phase, 50/60Hz

Control Power

PD - 04xx, PD - 10xx
PD - 35XXe ettt it e e 230 VAC, Single-phase, 50/60Hz

In Table 1, the maximum current is given at 230 VAC input, which equates to a motor bus
voltage of 340 VDC.
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Motor Output Power PD-04 PD-10 PD-35
Shaft Power
@Continuous Current 400 Watts 1,000 Watts 3,500 Watts
Shaft Power
@ Peak Current 1,200 Watts 3,000 Watts 10,500 Watts
Drive Output Power
Continuous Current
(RMS) 3.0 Amps 6.75 Amps 16.7 Amps
Peak Current (RMS) 9.0 Amps 20.25 Amps 50.1 Amps
120/230 VAC, 19,
Drive Input Voltage 230 VAC, 39, 230 VAC,1/30, 230 VAC, 1/30,
50/60Hz 50/60Hz
50/60Hz

. 120/230 VAC, 19, 230 VAC, 19, 230 VAC, 19,

prie el Velinge 50/60Hz 50/60Hz 50/60Hz

Table 2. Output Power Level

1.1.4 Front panel description of representative drives

I dsganains
- Nirlwar stahes, Alarm...

THKE Beserved

ZMEE Termmation resister

IMKE Hode scloction [RS477, hit 4)

CHARGE Lomg
Main power slatus

Mam power (L1, L2 L3

D reacln|POP) —089 7———
- Frevest ba High Irequancy poseer

Regenerotion resstonbs 0O ——M8 &
- wilhvul external vesision: =ho B with Bl
- bxtermal resedor connecton: Be wath B

Coanmrol pawarie, C3) -

Rrrvo mobor poserl, WY VW ————— e

Hantral ground

OUTF REa22 = N sE

¥

e
i
",
%,
™y

Figure 2. 400W Drive Front Description
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Fecdback connector (ENCODER]
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Tzeg 1
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Figure 3. 1000W Drive Front Description
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1.1.5 PM Motor Names

The following diagram explains the PM motor part numbers :

L em - [Faf [ R [ [A] [ M| [ K| | :
Code 0il seal & Brake
Blank | Mo Qil seal & brake
1 il seal only
Type ‘ 2 Brake only
P series
3 i
Pl Matar Both
Code | Shaft Key
M Mo Key
Code Frame size K Shaft Key
FAL 40mm
FBL 62mm I Encoder
FCL a0mm Type
FE 130mm y {Absolute)
FF 120mm BiSS-C
Motor Rated
Code Capadty Speed
RS S0W A 3000rpm
il 100W D 2000rpm
a2 200W G 1500rpm
a3 300W M 1000rpm
0L 400W
o7 FOOW
10 1000w
15 1500w
20 2000w
35 3500W
Figure 5. PM Motor Names
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1.2 Compatible Parker Product

Stepper Controller (S&D mode).............. ACR series or other Parker controller
SOftWAIE ...eveeiiiiiiiiieiiieiiieeiieeeeeee e Drive Support Tool (Easy configuration)

For information about cables, motors, etc., see “Chapter 2 Mechanical Installation”.

1.3 Assumptions of Technical Experience

The PD Drive is designed for industrial applications. To effectively install and troubleshoot
the PD Drive, you must have a fundamental understanding of the following:

* Motion control applications

 Electromechanical actuators

« Electrical concepts such as voltage, current, switches, etc.

« Serial Communication (RS-422) depending on which communications protocol you are
using.
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2.Mechanical
Installation

IN THIS CHAPTER

2.1 Environment
2.2 Dimensions

2.3 Weight

2.4 Mounting Guidelines
2.4.1 Cable Routing
2.4.2 Panel Mounting

2.4.5 Pulley Combining

2.4.3 Preventing Excessive Impact
2.4.4 Combining with Load Device

2.2.1 PD Drive Dimensions (PD-04xx to PD-35xx)
2.2.2 PM Motor Dimensions (FAL Series)

2.2.3 PM Motor Dimensions (FBL Series)

2.2.4 PM Motor Dimensions (FCL Series)

2.2.5 PM Motor Dimensions (FE Series)

2.2.6 PM Motor Dimensions (FF Series)
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The PD drive operates in an ambient temperature range of 0°C (32°F) to 50°C (122°F)
ambient air temperature for all models.

Environment

Iltems : Notes
Requirements
A.Caution
Ambient 0~50[C] Please attach the cooling fan to the control panel, so
Temperature that the temperature does not exceed the workable
temperature.
A.Caution

Surrounding

90[%]RH or

Freezing or condensation inside the drive due to long-
term non-use may damage the drive. When operating

Humidity below after non-use, please remove water before operating.
Vibration , o _

External Acceleration | Excessive vibration may shorten the life cycle of the

Vibration bearings

4.9[nfs] or below

Environmental
Requirements

No exposure to direct sunlight
No corrosive/flammable gas

No oil or dust

In case of a closed space, adequate ventilation

Table 3. Drive Installation Environment
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2.2 Dimensions

There are three basic housing sizes for the PD drives. This section contains the
dimensions for all PD drive models.

2.2.1 PD Drive Dimensions (PD-04xx to PD-35xx)

— Maurting Hole (Heal side)

wi

Il 1 |
| 0 =) J i
|1HIEr | T ]:I NENRG

[ ]
-]

= fojed
A e
=
|

=T s

b3 E W

4

Figure 6. PD Drive Dimensions

(Unit: mm)
PD- 04 PD-10 PD-35
H Height 158 158 158
OH Overall Height 169 169 169
ow Overall Width 38 58 88
W1 Width 1 6 10 44
W2 Width 2 32 48 44
W3 Width 3 26 42 78
W4 Width 4 6 6 5
D Depth 107.7 127.7 1125
oD Overall Depth 173 197 198

Table 4. PD Drive Dimensions
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2.2.2 PM Motor Dimensions (FAL Series)

POWER CONNECTOR  BRAKE CONNECTOR ENCODER CONNECTOR
i = N VA e
) F T o)
S 1 N 1 ey
/ — NI f 1 | |
[ 3
2—94.5 T M
ow 5
L
oL
Figure 7. PM-FAL series Motor Dimension
(Unit : mm)
OW | OH oL L N W D F M S T
PM-FALR5AMN 103.2 | 78.2 23
PM-FALO1AMN 120.2 | 95.2 35
PM-FALO15AMN 140.2 | 115.2 35
40 60 30 32.5 8 5 25 2.5
PM-FALR5AM2 139.6 | 114.6 23
PM-FALO1AM2 156.6 | 131.6 35
PM-FALO15AM2 176.6 | 151.6 35

Table 5. PM-FAL series Motor Dimension
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2.2.3 PM Motor Dimensions (FBL Series)

£ 7
N U Cml Cnl
> O 1 D!
o
]\ —— II 3
Y b
Ho~——"X _
w h
ow
s L
KW
QoL
A
.13 | )
g \/i‘ g
Figure 8. PM-FBL series Motor Dimension
(Unit : mm)
OW|OH| OL L N | W D| F S T [KW|KH|KD| KL | P
PM-FBLO1AMN 107.2 | 77.2
PM-FBLO2AMN 118.2 | 88.2
PM-FBLO4AMN 138.2 1108.2
62 | 80 50({495(14| 6 [ 30 [ 3 | 5| 3 [ 5 [22.5( 80
PM-FBLO1AMK2 147.2 1117.2
PM-FBLO2AMK?2 158.2 [128.2
PM-FBLO4AMK2 178.2 1148.2

Table 6. PM-FBL series Motor Dimension
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2.2.4 PM Motor Dimensions (FCL Series)

POWER CONNECTOR ~ BRAKE CONMECTOR  ENCODER CONMECTOR
- (eCh (e
D
 E— 5
D
|
T
S L
KW
4 oL
Q-tj-ﬁ KL
Figure 9. PM-FCL series Motor Dimension
(Unit: mm
OW |OH| OL L N w D F [S|TI|KW|KH|[KD| KL | P
PM-FCLO3DMK
PM-EGLOAAMK 138.7| 98.7 14 51315
PM-FCLO5DMK
PM-FCLO6AMK 156.7|116.7
PM-FCLO6DMK
PM-EGLOSAMK 174.71134.7 19 6 |135]| 6
PM-FCLO7DMK
PM-FCL10AMK 192.7)152.7
80 | 98 70 |63.6 10 |40 | 3 25 (105
PM-FCLO3AMK2
PM-FCLO4AMK2 179 139 14 5 3 >
PM-FCLO5DMK2
PM-FCLO6AMK2 197 157
PM-FCLO6DMK2
PM-EGLOSAMK2 215 | 175 19 6 |35]| 6
PM-FCLO7DMK2
PM-FCL10AMK2 233 193

Table 7. PM-FCL series Motor Dimension
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2.2.5 PM Motor Dimensions (FE Series)

Figure 10. PM-FE series Motor Dimension

(Unit: mm)

Oow

OH

oL L N W

KW

KH

KD

KL P

PM-FEO3MMK
PM-FEO5GMK
PM-FEO6DMK
PM-FEO9AMK

PM-FEO6MMK
PM-FEO9GMK
PM-FE11DMK
PM-FE15AMK

PM-FEOOSMMK
PM-FE13GMK
PM-FE16DMK
PM-FE22AMK

PM-FE12MMK
PM-FE17GMK
PM-FE22DMK
PM-FE30AMK

PM-FEO3MMK2
PM-FEO5GMK2
PM-FEO6DMK2
PM-FE0O9AMK2

130

PM-FEO6MMK2
PM-FE0O9GMK2
PM-FE11DMK2
PM-FE15AMK2

PM-FEOOMMK2
PM-FE13GMK2
PM-FE16DMK2
PM-FE22AMK2

PM-FE12MMK2
PM-FE17GMK2
PM-FE22DMK2
PM-FE30AMK2

231.7

197.3(139.3

217.3(159.3

19

237.3]1179.3

22

255.31197.3

24

110 | 102.5

235.3|177.3

255.31197.3

19

275.3(217.3

22

293.3]235.3

24

13

3.5

58| 6

25 | 165

3.5

Table 8. PM-FE series Motor Dimension
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2.2.6 PM Motor Dimensions (FF Series)

—Y . -
: fr 1 ]
S g - 4oL
|f L
.‘-.‘M :.lf -\'l.\
< | gL
T ! 1 1
1 J 1
5
——— - = & -_— - - -_— - —
Qo |
I %
o ] L
_I_'_Lnl (4]0
';@;4 —
4 %I
Figure 11. PM-FF series Motor Dimension
(Unit: mm)
OW |OH [OL |[L N W [D |F |S [T KW |KH KD KL |P
PM-FF12MMK
PM-FF20GMK
PM-EE22DMK 257.51178.5
PM-FF30AMK
PM-FF20MMK
PM-FF30GMK 287.5208.5
PM-FF35DMK
PM-FF30MMK 331.5252.5
PM-FF12MMK2 | 180 |287.7 114.3|141.4( 35 [17|79| 3 | 10| 5 | 8 | 60|230
PM-FF20GMK2
PM-FF22DMK2 308.91229.9
PM-FF30AMK2
PM-FF20MMK2
PM-FF30GMK2 338.9 [ 259.9
PM-FF35DMK2
PM-FF30MMK2 382.91303.9

Table 9. PM-FF series Motor Dimension
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2.3 Weight

PD-04 PD-10 PD-35
: 1.0kg 1.5kg 2.5kg
Weight Included heat-sink Included heat-sink Included heat-sink

Table 10. PD Drive Weight

2.4 Mounting Guidelines

The P series drive is a vented product. To prevent material spilling into the drive, mount it
under an overhang or in a suitable enclosure.

2.4.1 Cable Routing

Route high power cables (motor and mains) at right angles to low power cables
(communications and inputs/outputs). Never route high and low power cables parallel to
each other.

When installing the product vertically, please make sure no oil or water flows into the
connection unit.

Nl
7 N\

Please do not stress or damage the cable. When moving the motor, please use movable
cable and make sure the cable does not wiggles.

2.4.2 Panel Mounting

Please attach the cooling fan to the control panel, so that the temperature does not exceed
the workable temperature. Also, the proper mounting clearance is required to maintain
workable temperature while motor and drive are working.

Please refer to each drive mounting informations as below.
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I i

N _ (] LI_::::::::: .
2 R | o

78.0 5.0

Figure 14. PD-35P Mounting Information

2.4.3 Preventing Excessive Impact

Excessive impact on the motor during installation or accidental fall may destroy the
encoder.

N\ .
/1 Caution

2.4.4 Combining with Load Device

Combining with Coupling: install coupling by matching the motor shaft with the load shaft
within the permissible window as below.

0.03[mm] or below (peak to peak)

Load ]

Shaft
S St B N OO e B Mot
i

0.03[mm] or below (peak to peak)

\ 4

P Series User Guide 32

WWW.COmMOoso.com



Parker Hannifin m

2.4.5 Pulley Combining

Radial Load Shaft Load
Flange Note

N Kgf N kgf

40 148 15 39 4
Nr: 30[mm] or below
62 206 21 69 7
80 255 26 98 10 Radial Load 4—|_‘ i
| —

130 725 74 362 37 I |i
180 1548 158 519 53 J_IJ
220 1850 189 781 90 Axis Load

Table 11. Pulley Combining Information
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3.Electrical
Installation

IN THIS CHAPTER

3.1 Installation Safety Requirements
3.1.1 Precautions
3.1.2 Auto-Configuration for Encoders

3.2 System Installation Overview
3.3 Power Supply

3.4 Multiple Drive Installations
3.4.1 Drive Node Address Setting
3.4.2 Terminating Resistance Setting

3.5 Brake Relay (Optional)
3.5.1 Dynamic Brake
3.5.2 Signal Output Function Setting

3.6 Regeneration Protection
3.6.2 External Resistor Setting
3.6.3 Other Consideration

3.7 Drive Status Indicators
3.7.1 PD Drive Alarm Code List
3.7.2 PD Drive Warning Code List

3.8 Connector Descriptions

3.9 Installation Test
3.9.1 Testing the PD Drive

3.10 Drive Blocks

3.11 Wiring
3.11.1 Power
3.11.2 Feedback Signal
3.11.3 I/0 Signal Wiring
3.11.4 Pulse Heat Signal
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3.1 Installation Safety Requirements

PD drives meet the requirements of both the European LVD (Low Voltage Directive) and
EMC (Electromagnetic Compliance) directives when installed according to the instructions.

As a rule, it is recommended that you install the drive in an enclosure to protect it from
atmospheric contaminants and to prevent operator access while power is applied. Metal
equipment cabinets are ideally suited for housing the equipment because they provide
operator protection, EMC screening, and can be fitted with interlocks arranged to remove
all hazardous motor and drive power when the cabinet door is opened.

Do not arrange the interlocks to open circuit the motor phase connections while the system
is still powered as this could damage the drive.

3.1.1 Precautions

During installation, take the normal precautions against damage caused by electrostatic
discharges.

» Wear earth wrist straps.

« Include a mains power switch or circuit breaker within easy reach of the machine
operator. Label, clearly, the switch or breaker as the disconnecting device.

3.1.2 Auto-Configuration for Encoders

The PD drives recognize “smart encoders” attached to Parker PM. You can apply power to
the drive, and the drive reads all necessary motor parameters from the motor. The drive
and motor are then ready to use.

If a drive is swapped out for any reason, you can insert a replacement—the replacement
drive automatically reads the motor parameters.

3.2 System Installation Overview

The figures in this section illustrate the components necessary for electrical installation and
configuration of the PD drive. Figure xx represents the installation of models PD-04xx
through PD-35xx.
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AC 200~230[V]
RST Nate Serve Drive
Cp'-.\:"—!'. i--\ g;;. g;ln ;,-’"1: DC Reactor
of ,5' o L — ALK
00 30 { B e e
NF [ﬁ - —; Ih—;“"' POFL .
L MC TRy 1NC ; P
! SK P U P Y i
h ”_l,_l| l'-'r{: f M ||
I ,_; LZ W +. L.'l\ 3
i Hp— ™~
T —{— L3 PaT,
= : '
bet e
T A : L)
W [-"3 |:'~_._ i LS \"E'/ :
im iFnrodaer |
1H.tl|. -
P Alarmt +
124 [T BA)Y 435 Bt '
Vo = Marm= B f':m:-m"m".....i
= 36 BI(D— Note Extemnal
170 ‘Regenerative
Resistance

Figure 15. System Installation Overview

Warning

This product has been developed for industrial environments. Due to exposed high
voltage terminals, this product must not be accessible to users while under normal

operation.

3.3 Power Supply

3.3.1 Power Circuit Electronics Specification

Type 400W 1kW 3.5kW
MCCB ABS33bM(8A) 12A 24A
Noise Filter RFY-4010M 4020M | 4030M
(NF)
DC Reactor HFN-6(6A) HFN-10(10A) HFN-30(30A)
MC GMC-9(11A) GMC-18(18A) GMC-40(35A)
Power Cable AWG16 AWG14 AWG12
(1.25 SQ) (2.0 SQ) (4.0 SQ)
Pressure UA-F1510, SEOIL UA-F2010, SEOIL UA-F4010, SEOIL
Terminal (10mm Strip & Twist) (10mm Strip & Twist) | (10mm Strip & Twist)
Recovery
Resistance 50W] 100[W] 150[W]
100Q 40Q 13Q
(default)

Table 12. Power Circuit Electronics Specification
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3.4 Multiple Drive Installations

3.4.1 Drive Node Address Setting

You can set the address of the drive’s nodes. You can confirm the set addresses at
node ID (0x2003). The value of the node switch is read only once when the power is
turned on. The set value changed after that point applies when the power is turned on
again next time.

The node switch of this drive consists of a rotary switch capable of setting values from 0
to 15 (F) and toggle switches that can be turned On or Off. In total, you can set node
addresses from 0 to 31.

Rotary switch
setting 0 1 2 3 4 5 6 7 8 9 A

Toggé‘ftﬁ]"‘g’]'mh OFF |OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF

Node address 0 1 2 3 4 5 6 7 8 9 10

Rotary switch
setting B C D E F 0 1 2 3 4 5

Toggéftﬁ‘]"é“"h OFF | OFF |OFF |OFF |OFF| ON | ON | ON | ON | ON | ON

Node address 11 |12 | 13 | 14 |15 | 16 | 17 | 18 | 19 | 20 | 21

Rotary switch
setting 6 7 8 9 A B C D E F

Toggle switch
setting ON |ON |ON|ON |ON|ON |ON | ON | ON | ON

Node address 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31

Table 13. Drive Node Address Setting
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3.4.2 Terminating Resistance Setting

The terminating resistance used for RS-422 communication is configured within this
drive.

The terminating resistance inside the drive is 120Q. To use the terminating resistance,
turn on the switch as shown in the figure below.

LEE

(O (OFF: not in use / ON: in use)

Terminating resistance switch

3.5 Brake Relay (Optional)

3.5.1 Dynamic Brake
It refers to rapidly stopping the motor by electrically shorting the phase of the servo motor
Circuits related with dynamic brake are installed inside the drive.

This drive shorts either 2 phases or 3 phases, depending on the model.

Drive

Servo motor

You can set various stop modes shown below by configuring the dynamic brake control
mode. (0x2012)
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ServoON/OFF ServoON/OFF

Rotational speed Rotational speed

Dynamicbrake |} 5 Dynamic brake -
Set Value: 0 Set Value: 1

Stop the motor using dynamic brake, and hold Stop the motor using dynamic brake, and release

ServoON/OFF ServoON/OFF |

Rotational speed S Rotational speed .

Dynamic brake 3 Dynamic brake ey
Set Value: 2 SetValue: 3

Stop free run and release Stop free runandhold

Figure 16. Dynamic Brake Sequence

® Related Objects

Sub Variable . PDO .
Index TG e Name FoiEL Accessibility Alseeien Unit
0x2012 - Dynamic Brake Control Mode UINT RwW No -
0x2013 - Emergency Stop Configuration UINT RwW No -

Table 14. Dynamic Brake Related Objects

3.5.2 Signal Output Function Setting

Please refer to “ 6.10.2 Brake Output Signal Function Setting .
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3.6 Regeneration Protection

Regeneration refers to the motor’s kinetic energy being converted to electrical energy due
to driving a load with high inertia or abrupt deceleration, which then flows into the drive.
When this happens, regeneration brake is used to inhibit the rise of the drive’s internal
voltage (Vpc) and thereby prevent damage to the drive.

Servo drive Abrupt
deceleration

Electric
energy < Kinetic energy

eeesseseshessssssssssssssssessesse

/ J:j
Vo K UV/W
Voltage =‘,—: - — Motor
-
Load with high
inertia
® Related Objects
Sub Variable G PDO :
Index G Name ForEn Accessibility Alseeien Unit
Regeneration brake Resistor
Regeneration brake Resistor
0x200A - Derating Factor UINT RW No %
Regeneration brake Resistor
0x200B - lvalue UINT RW No Q
Regeneration brake Resistor
0x200C - Power UINT RW No Watt
Peak Power of Regeneration
0x200D - brake Resistor UINT RW No Watt
Duration Time @ Peak Power of
0x200E ) Regeneration brake Resistor UINT RW No ms

Table 15. Regeneration Related Objects
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3.6.1 Internal Resistor Setting

This drive has a built-in regeneration brake corresponding to the drive power.
Specifications of internal regeneration brake for each drive power are as follows.

. Internal Internal Resistance
Drive Power .
Resistance Power
400W 100Q 50W
1KW 400 100W
3.5KW 12.6Q 150W

Table 16. Internal Resistor Setting

To use the regeneration broke built in the drive, you should set the brake in the
following order.

A. Regeneration brake wiring

- Check for B, BI terminal short (default short at the time of release from the
factory, 1kW or less)

U B| BI| Bt
L
| | l'_____________!
L3 ! 5 ;
| 11 :
PN ] .
3
} po | A g |
! N o |
¢ PI I I: g |
s B+ i;:ii % i
|E| | — gr.
B | HIET S |
} BI | L - |
| 11 11 |
¢ C1 ! i -3 !
| | |
$ 2 I S |
L o

Wiring for internal regeneration brake resistor
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B. Regeneration brake resistor setting (0x2009)
Select the built-in regeneration brake (0x2009 = 0)
Attach to the backside of the heat protection panel

Default value: 0

C. Check the internal regeneration brake value and power
Check internal regeneration brake value (0x200B)
Check regeneration brake power (0x200C)

1KW or less : Attach to the backside of the heat protection panel(See the
figure below)

3.5KW ~ 15KW : install inside the drive

15KW or above: no internal regeneration brake

Internal regeneration brake resistor
" aitached fo the backside of the drive,
1KW or below
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3.6.2 External Resistor Setting

When using an external regeneration brake under consideration of the operation
environment, you should set the brake in the following order.

A. External regeneration brake wiring
- Connect the external regeneration brake to the B, B+ terminal.

- Remove shorts from B, Bl terminals (default short at the time of release from

the factory, 1kW or less)
]

o o l
b L1 B| BIl B+
y L2

p L3 |

qmtoto

J10]SIS31 9xelIq
uolnesausbal [eusalxa

—_—_——————_—_—_——_——

» PO

— a
b PI | i
§ B+ — i
B T
) BI II__I J
| E— |

p C2 : :
U A —

Jl

B. Regeneration brake setting (0x2009)
- Select the external regeneration brake (0x2009=1)

- Select this when connecting a regeneration brake with power larger than the
internal regeneration brake

C. Regeneration brake value setting (0x200B)

- Set the resistance value of the regeneration brake regeneration brake to
[Q]Unit

- The value should be set if the regeneration brake setting (0x2009) is 1.

- Default value: 0

D. Regeneration brake power setting (0x200C)
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- Set the power of the external regeneration brake to [W]Unit.

- The value should be set if the regeneration brake setting (0x2009) is 1.

- Default value: 0

E. Regeneration brake peak power and duration setting (0x200D, 0x200E)

- Set the power and time to the peak power and the duration time provided by
the data sheet of the external regeneration brake

- When there is no separately provided values, set the peak power to 5 times
the regeneration brake power setting(0x200C), and set the duration time to
5000[ms] (the exact values may vary depending on the regeneration brake
specifications and brakes)

- The value should be set if the regeneration brake setting (0x2009) is 1.

The specifications of the optional regeneration brake provided by us for use of
external regeneration brake are as follows

Drive Power Resistance Brake Power Model
400W 500 140W APCS-140R50
1KW 30Q 300W APCS-300R30
3.5KW 30Q 600W APC-600R30

Table 17. External Regeneration Resistor Setting

3.6.3 Other Consideration

You can set the regeneration brake de-rating factor (0x200A) based on consideration of
the installation environment and heat protection condition. If the heat protection condition

is poor, use the brake after derating (below the power).

When derating (set the vale to 100 or below), the regeneration overload alarm (AL-23)
sets off faster if the set value is smaller.

If you want to set the derating factor to 100% or above, you should fully consider the heat
protection condition of the installed drive.

WWW.COmMOoso.com
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3.7 Drive Status Indicators

7-Segment for servo status display consist of the following 5 digits, from Digit 1 to Digit 5,

starting from the right.

—

Analog monitor ouput connectar

\CEGED]

¢f 27
o 2
| E E E 3@3::
Tk

T Servo status 7T-segment

_¢_i

MNode address setting

- Reserved

'————» Terminating resistance setting

Digit 3~1 of 7 —Segment, unless the servo alarm is set off, displays the following drive
statuses. Display of servo warning is given priority over other statuses.

Digit 3~Digit 1 Display

Status Description

[

L e
LY L0

s A gl
Servo off

I

e =l W =

Positive limit sensor input

Pl = O = I =
Negative limit sensor input

A i N N N |

Servo on

[ Y
JE’; =, b "
Servo warning: W10 (code:10)

Digit4 displays the current operation status and the servo’'s READY status.
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Displays TGON signal
(OFF: stop, ON: rotating)

./' For position control: displays INPOS1 signal

For position control: pesition command input

Displays servo ready status
(OFF:Not Ready, ON:Ready)

Digit5 displays the current control mode and the servo ON status.

Displays operation mode and status
[} | |
e, 5L O & Al = O = AR =l < =
osition control mode: , .
Index, Pulse Input Homing mode (ON: Servo ON)

In case of servo alarm, DIGIT 5~1 blinks and displays the following message, where
DIGIT2 and 1 display the alarm code. Display of servo warning is given priority over other

statuses

3.7.1 PD Drive Alarm Code List

AL- 10 AL-25 AL-37 At-53
IPM fault temperature 2 Sinusoidal Encoder frequncy Excessive Speed deviation
AL- 11 AL -26 AL -38 Al -6y
IPM temperature Encoder temperature Encoder setting error Encoder2 Position difference
AL- 14 AL-30 AL-40 AL-60
Over current Encoder communication Under voltage USB communication
AL- 15 AL-31 AL-Y ! AL-63
Current offset Encoder cable open Over voltage Parameter checksum
AL - 15 AL -3¢ AL-4¢ AL-64
Current limit exceeded Encoder data Main power fail Parameter range
AL-2 1 At -33 AL-43 AL - 18
Continuous overload Motor setting Control power fail Drive motor combination
AL-2¢ AL - 34 AL-50 AL-11
Drive temperaturel Z Phase open Over speed limit Factory setting
AL-23 AL -35 AL-51 AL-12
Regeneration overload Low battery Position following GPIO setting
AL-24 At - 36 AL-5¢
Motor cable open Sinusoidal Encoder amplitude Emergency stop

Table 18. PD Drive Alarm Code List
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3.7.2 PD Drive Warning Code List

gil ! g1
Main power fail Operation overload
L 30
ddc Driver/mot QLUb' ti
Low eficoder batbery river/mo ofraﬁom ination
HiY g4
Software position limit Low voltage
Hi HE840
Excessive DB current Emergency signal input

Table 19. PD Drive Warning Code List

3.8 Connector Descriptions

® Power Input Connector Specification :
BLT 5.08HC 11 180F SN BK BX (Weidmuller, PD-01~04, 300V/10A)
BLZP 5.08 11 180F SN BK BX (Weidmuller, PD-08~10, 300V/15A)

APhags 20 VAC Sangle Phase 220 WAC

® Feedback Connector Specifications: 10114-3000VE (3M)

01 08
20| O
03 9010
40
05 o2
60

O
07 13 014
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® Analog Monitoring Connector Specification : DF-11-4DS-2C (HIROSE)

f_mﬂ

;‘_,_)

I/O connector Specification : 10120-3000PE (3M)

o1 | 026
20

40 [m]

u] 044

u] 046
220
048
240

050

® Motor U/V/W Connector Specification :
BLT 5.08HC 03 180F SN BK BX (Weidmuller, PD-04, 300V/10A)
BLZP 5.08 03 180F SN BK BX (Weidmuller, PD-10, 300V/15A)

Frame Giond
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3.9 Installation Test

Once you have made the necessary mechanical and electrical connections, you can test

the drive. The PD drives Support Tool contains the easy configuration, which exercises
basic functions of the PD drives.

You must do the following before testing the drive:

» Configure the drive for the motor to which it is connected. Resolve any configuration errors
before proceeding with the test.

* Enable the drive.
« If the PD drive is connected to a controller, disable the controller’s servo loop.

« |[f the motor is connected to a load, disconnect the motor so that it is free to turn
unimpeded.

Warning

High-performance motion control equipment is capable of producing rapid movement and
very high forces. Unexpected motion may occur especially during the development of
controller programs. KEEP WELL CLEAR of any machinery driven by stepper or servo
motors. Never touch any part of the equipment while it is in operation.

P Series User Guide 49

WWW.COmMOoso.com



3.10 Drive Blocks

Parker Hann

ifin

3.10.1 Drive Block

Hate 1) o L] 8 B+ | & Mote 7)
8
a3 Thermistar IGET
. a - s L et ——
o | | ] 1 {_ !_I
Input i i | [ F . L_1 Current
i | | |
Whase _'_1 3 . Eensor
ACTH-FI00W - (o i u
i g N
{-\_'E 2 T w ()
e 13 W "\ i e
ey
T 1 1' 1 L
Camrel P prvaer | [Tempersturs. Fem Loy 0 wnitags: ﬂr%r-n- ratinn IEET P migreal | [ zerne a
Inspeation Insgection Inspeation Control Inspeation el Inspeation Inup-cc.um Control
Inpust [
Single Phase
ACHHEIN . T L ¥
- <2 Main Contral P Circuit Connection
L f Curront fodzack L]
O valtage
1
1 =] a0 convertar |— g M
427 -
IN f LT fSanz - isdrere
uzE ush MEL PR TAMAGAWE
— LISE O7G FS - =
ah )
@- Fosition -
e = f ) trander port
. B
Termination Node Addreas
Aemisier 5 setiing 5 T J
Pulss input Encodar oulpul Tgited inpui Déginal culpuk Analagy inpui Analog owiput
REpaind] Apaint] 11Epaing @paint] [Zpeaini) {2paint
Wotion conlroller | Moton conlrallar

Figure 17. PD Drive Block Diagram

Note 1) When using DC reactor, please connect with PO, PI.

Note 2) When using external recovery resistance, remove the shorting pins B, Bl and then

connect with the B+, B pins.
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3.11 Wiring

3.11.1 Power
AC 200~230[V] _
RST Note 1) | Servo Drive
b c.l: L, Main  Nain ™1 DC Reactor
e @ £
T o1
= MC Ry gk L
. I L1
I L2
O L3
O C1
{ C2
_l__“
1Ry B
Marmt == Al I
124 rﬁ RA %T 35 g-l_g} __________ | .
v T Alarm- ij
36 Bl Note 2 Extenal
”0 ‘Regenerative
Resistance

Figure 18. Drive Wiring Example

Note 1) Please press the ON switch for the main power for at least 2 seconds, as the alarm
signal input takes 1~2 seconds after the main power is turned on.

Note 2) 400[W]drive has built-in recovery resistance of 50[W1], 100[Q], 1[kW]drive has
100[W], 40[Q]; and 3.5[kW]drive has 150[W], 13[Q] recovery resistance. Please
use them by shorting terminals B and BI. If the recovery resistance is high due to
frequent acceleration/deceleration, please open the shorting pins (B, Bl) and
connect external recovery resistance to B, B+.

Note 3) Please peel off the 7~10[mm] of the sheath of the power cable to be used for the
power unit as shown in the figure below. And use the dedicated pressure terminal
(see “ 3.3.1 Power Circuit Electronics Specifications )

LA

—-|

Note 4) When removing power unit wiring from 100[W]~1[kW] drive, remove or connect it
after pressing the button at the drive’s terminal block. In case of 2[kW]~3.5[kW]
drive, remove or connect it using a flat-head driver.
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Please check the voltage of the input power so that it does not exceed the
permissible window.

® Connecting commercial power with the drive’'s U, V, W terminals may cause
damage. Please connect the power to the L1, L2, L3 terminals.

® Please use the product by connecting shorting pins to the drive’s B, Bl terminals.
And when using an external recovery resistance, please connect with the B+, B
terminals after removing the shorting pin, at the standard resistance.

. Standard *
Type Resistance Capacity Notes
A Caution
Please see “ 3.6.2 External Resistor
Setting ” for resistance values when
400 100[Q Internal 50
Wi [« Wi expanding recovery capacity.
Internal
1[kW] 40[Q] 100[W]
Internal
3.5[kW] 13[Q] 150[W]

® Please construct the system so that the main power (L1, L2, L3) is always
supplied after the control power (C1, C2) is supplied (see “ 3.2 System
Installation Overview ")

® High voltage remains even after the main power is shut off. Please exercise
caution.

® The length of the earth cable should be as short as possible. Too long cables
may cause noises that might cause malfunction.

Warning
Connecting excessive voltage will damage the drive.

Caution

Start re-wiring after making sure that the charge lamp is off after shutting off the main
power, to avoid being electrocuted.
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3.11.2 Feedback Signal
® APCS-ExxxAS Cable (Quadrature type)

AWG24 7Pair Twisted :
Servo motor Shicld Wire Servodrive

A 13
/A 112
B 11
DOOCG /8 J10
Z 9
/Z 18
LJ 2
JAVI W
V 3
4
1
2
1
7

N
W
/W

Cable
Connectar(ENCODER)
Maker — 3M

o\ 4 10314-52A0-008

OO gD 10114-3000VE

e — SHD | Frame

Cable
Connector
Maker — AMP
172163-1
1703611

® APCS-ExxxBS Cable (Quadrature type)
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Servo motor AWG24 /Pair Twisted Servo drive
Shield Wire
A 4 oA L3
B OO /A 12
C B 11
D /B 10
E Z 9
encoder F X sz s
K ] 5
L /U 6
M A% 3
N OO v |4
P W 1 Cable
R m /W p Connector{ENCODER)
Cable H oV 14 %Zklt:;r_ 523;3-0 08
Connector G GNDY 7 10114-3000VE
M53108B20-295 J trepisssasas  — - SHD Frame

R
® APCS-ExxxCS Cable (Serial Single-turn type)
Servo motor AWG24 4Pair Twist Servo drive
Shield Wire
4 ™ MA L 3
/MAL 4
SL 5
OO0 /st ] e
5Y 14
GND YL 7
Cable Cable
Connector Connector(ENCODER)
w;?gk]eéf_ﬁmp Maker — 3M
170361 -1 10314-52A0-008
10114-3000VE
9 T — SHD | Frame

® APCS-ExxxDS Cable (Serial Single-turn type)
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AWG24 4Pair Twist

encoder

® APCS-ExxxES Cable (Serial Single-turn type)

Servo motor

encoder

Connector
(7Ciruits)

Tvco Connector

.5_'1[?_'.9_‘:’?’"8 Servo drive
a ™ WA 3
/MAL 4
SL 5
DOOCG s 6
sy 14
GNDJL 7
Cable
Connector(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
e — SHD | Frame
L
AWG24 4Pair Twist :
%ﬂi_?_'.g_‘:’:f’ife Servo drive
MA L 3
/MAL 4
SL 5
DOOOA s 16
5y 14
GNDJL 7
Cable
Connecter(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
T — SHD | Frame
1

® APCS-ExxxDS1 Cable (Serial Multi-turn type)
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AWG24 4Pair Twist

Servo motor Servo drive
Shield Wire
a4 ™ MA L 3
/MAL 4
SL 5
DOOOG st ] 6
BAT+
encoder BAT—
oy 14
GND L 7
Cable Cable
Connector Connector(ENCODER)
M53108520-295 Maker — 3M
10314-52A0-008
10114-3000VE
'.J kul-uuluu*.-muuu-"". SHD Frﬁme
L
® APCS-ExxxES1 Cable (Serial Multi-turn type)
Servo motor AWG24 4Pair Twist Servo drive
' : Shield Wire ' —
o —— -
1  MAL 3
/MAL 4
SL 5
DOOC s 6
BAT+
encoder BAT-
OV L 14
GND L 7
Connector Cable
Tyco connector Connector(ENCODER)
(7Ciruits) WMaker — 3M
10314-52A0-008
101 14-3000VE
e — SHD | Frame
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® Tamagawa Feedback (17bit incremental)

Servo motor AWGZ24 2Pair Twist Servo drive
Shield Wire
p—— =
PS 1 5
OO sl 6
Encoder
EAV ] 14
EOV ] 7
Cable
Connector(ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
e — - SHD | Frame T*
® EnDAT2.2 Feedback
AWG24 4Pair Twist .
Servo motor _S.D_iELQ.mre Servo drive
4 “ 2 | EnDat CLK+
XXX 4 | EnDat_CLK-
5 EnDat_Data+
)ODO( B EnDat_Data-
encoder
. oY L 14
GND L 7
Cable
Connector{ENCODER)
Maker — 3M
10314-52A0-008
10114-3000VE
R SHD | Frame
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3.11.3 I/O Signal Wiring
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Diaital Inout

=240 IN

et Y

Digital Qutput

(BOL—¢ ALARM+
2.92Kc0
36 ALARM -
Co%r—37 ROV~
(O 12y
22 ROY-
7] (Bos) 20 ERAKE+
ST | e
] = | o
| {DIB)
— EL wl o

L — e e e [omE

.
1 a5 EOS

[ feiloE -

1

e

27

Ean

" ooo s
i ISELS 20 L 4
50 TLMT-

PCOMN e

GAIMNZ e
BeL - = VLT
ML - = TNEFD
PROEEL - /O - WARN
FROBEZ - INPOG2
P ALSE e 1oL
AEE_RO) - TOUTL
CTART — TOUTZ2
ICIR - ouTa
FCLR - OUTa
AOVR - IOUTS

Encoder Cutput

Command Pulseln
P }— — — — ~{Fuow [ }—r

plleleielaMeceeeE

I
| a
21 . @
| e} — :
| 22 g
Host | L | /80 g
neole ! = o }— z
| 24
FZO
| S
|
|
Ana In

=10V~ 10V
Analog A-TLMT
Torgue Limit AGMND
-1V ~+ 10V
A-OWER
Analog Spesd
Crverride AGRD 1

GIEIE(E

Analog Cutput

RMOMITOR 1 ]—
10V ~+100W
AGMD
FOMITOR 2
A0V ~=10W
AGMND

Analog Monitor

BIRIE(E

Figure 19. I/O Signal Wiring

® Example of Digital Input Signal Wiring

Input contact point can be set at Contact Point A or B, depending on the characteristics of
each signal. Each input contact point can be allotted to 28 functions.
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Please see “ 4.5 /O Signals Setting “ for signal allotment and contact point change of
input contact points. The service rating is DC12V~ DC 24V.

Servo Drive
External Power Supply
12 WVDC to 24 VDC
+ 24y [N
=y * !Ellnner()ircuit
1
O O [T |
[E i Inner Circuit
O o oie E

R1:3.3K0, R2 : 6800
Figure 20. Example of Digital Input Signal Wiring
Example of Digital Output Signal Wiring

Input contact point can be set at Contact Point A or B, depending on the characteristics of
each signal. Each input contact point can be allotted to 19 functions.

Please see “ 4.5 1/0 Signals Setting “ for signal allotment and contact point change of

input contact points.
As transistor switches are used, over voltages/current may cause damage. Please

exercise caution. The service rating is DC 24V +10%, 120[mA].
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Servo Drive
DO1+ | e
Inner
Circuit
pol-|
DO8+ T
Inner E
h 4
Circuit |\ DC 24V
DO8- !
J "

Figure 21. Example of Digital Output Signal Wiring

Note) For output signals DO1~ DO8, GND24 terminal is disconnected GND24.

® Example of Analog Input Signal Wiring

Please see “ 8.5 Analog Speed Override “ and “ 6.10.3 Torque Limit Setting “ for operation
of analog input signals.

The window if analog input signal is -10V ~ 10V.

Impedance of the input signals is approximately 22KQ.

Example of resistance selection

R1 R2
5SKQ 6KQ
10KQ 12KQ

Servo Drive

L T

}:2—:—

Figure 22. Example of Analog Input Signal Wiring
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® Example of Analog Output Signal Wiring

Please see “ 5.8 Analog Monitor “for setting and scale adjustment of monitoring
signals. The window of analog output signal is -10V ~ 10V.
The resolution of analog output signals is 12bit.

The permissible maximum load current is 2.5[mA] or below.

The stabilization time is 15[us].

Servo Drive

ANALOG MONITOR1

[ XX

ANALOG MONITOR2

XX
I
AGND

VS \ﬁ]

Figure 23. Example of Analog Output Signal Wiring

3.11.4 Pulse Heat Signal
® Line Drive (5[V]) Pulse Input

Twisted Pair

Host controller Shield Wire Servo Drive
PF >17 1 PF+ »
S SO0 g

Line Drive ,_ Line Receiver

FG

Figure 24. Example of Pulse Heat Signal Wiring
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® Open Collector (24[V]) Pulse Input

Host controller ‘Servo Drive
GND24 | 24[V] [Pulse COM
‘ PR- K
. -f
GND24 | Shield Wire
FG

Figure 25. Example of Open Collector Pulse Input Signal Wiring

® 12[V] or 5[V] NPN Open Collector Pulse Command

Servo Drive

grToTTTTTmEmmm e ™, PR+
<J— R
GND12 )_E% PF+

PF- YK
NPN PR-

",
e o

Host controller

FG

Figure 26. Example of NPN Open Collector Pulse Command Wiring

Note 1) When using 5[V] power: resistance R=100~150[Q], 1/2[W]
When using12[V] power: resistance R=560~680[Q], 1/2[W]
When using24[V] power: resistance R=1.5[kQ], 1/2[W]
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4.Communications
and I/O

IN THIS CHAPTER

4.1 Overview

4.2 RS-422 Communication
4.2.1 Terminal Configuration
4.2.2  Establishing Communication
4.2.3 Packet Structure
4.2.4  Protocol Command Code Description

4.3 Communication Address Table
4.3.1 System Configuration Parameters
4.3.2 Control Parameters
4.3.3 1/O Parameters
4.3.4 Speed Operation Parameters
4.3.5 Miscellaneous Parameters
4.3.6 Advanced Control Parameters
4.3.7 Monitoring Parameters
4.3.8 Procedures and Alarm History
4.3.9 3" Party Motor Parameters
4.3.10 CiA402 Parameters
4.3.11 Index Related Parameters
4.3.12 Index00~63 Internal Variable Communication Address

4.41/0
4.4.1 Digital 1/0
4.4.2 Analog 1/0O
4.4.3 Pulse Heat Input
4.4.4 Encoder Output

4.5 1/0 Signal Setting
4.5.1 Allocating Digital Input Signals
4.5.2 Allocating Digital Output Signals
4.5.3 Using User 1/O
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PD Drive complies with the MODBUS-RTU protocol for communication. For issues not
specified in this manual, please see the related standards (Related Standard: Modbus

Application Protocol Specification 1.1b, 2006.12.28)

4.1 Overview

In addition, the transmission (Tx) and reception (Rx) concepts are defined in reference to
the host.

4.2 RS-422 Communication

Servo
PC Drive

. USB to Rs-422 | 1IN
\ <:> Communication \\I—I/// IN -

converter
L M -E\\ ouT -
s A
At e il
-

PD drive is capable of connecting to the host controller (Handy Loader, HMI, PLC, PC,
etc.) through RS-422 serial communication, allowing the user to use such functions as
commissioning, gain tuning, parameters change/configuration and indexer operation.

In addition, up to 31 multiple PD drives can be connected using multi-drop method, to allow

for operation and control through communication.

Servo Servo Servo
PC Drive Drive Drive
N IN IN

-f::,_“'1:://
- ouT
USB Port
| USB to RS-422
Communication

converter

Figure 27. RS-422 Multi-Drop Connection Example
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NOTE) When using PC as host controller, USB to RS-422 communication convertor is
required.

4.2.1 Terminal Configuration

Item Specifications
Communication Standard ANSI/TIA/EIA-422 Standard
Communication Protocol MODBUS-RTU

Connector RJ45 x 2
Data Data bit 8bit
Type Stop bit 1bit
Parity None
Synchronism Asynchronous method
9600 /19200/38400/57600 [bps]
Transmission Speed Speed can be selected at communication speed setting
[0x3002]
Transmission Distance Up to 200 [m]
Power Consumption Under 100[mA]

Table 20. RS-422 Terminal Specification

4.2.2 Establishing Communication

The terminating resistance used for RS-422 communication is configured within this
drive.

The terminating resistance inside the drive is 120Q. To use the terminating resistance,
turn on the switch as shown in the figure below.

...... =

;

l—*l”fﬂ._ﬂ.]--

Terminatingreisistance switch
(OFF: notin use/ ON: in use)
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SHll= SHll=
ouT IN

Pin arrangement viewed from the front

Pin arrangement viewed from the

side of the drive connector
Pin No. Pin Function Pin No. Pin Function
1 Not Used 5 TXD+
2 Not Used 6 RXD-
3 RXD+ 7 Not Used
4 TXD- 8 Not Used

Table 21. RS-422 Connector Pin Description

NOTE ) As for IN connector, 5V voltage is output to Pin No. 7(+5V) and Pin No. 8(GND), to

supply power to the handy loader. Use for any other purpose is not allowed, and do
not connect Pin No. 7 and Pin No. 8 when wiring.

NOTE ) Connect TXD+ and TXD-, RXD+ and RXD- using twisted pair.
NOTE ) TXD and RXD of the above table is defined based on the servo drive.

4.2.3 Packet Structure

Maximum length of transmission/reception packet of MODBUS-RTU is 256 Byte. Please
make sure the total length of transmission/reception packet does not exceed 256 byte.

To classify packets, MODBUS-RTU Communication Mode requires empty spaces of at
least 3.5 characters at the starting point and the end point.
Packetl

Packet2 Packet3

>
at least 3.5 char at least 3.5 char 4.5 char
® Transmission Packet Structure
Additional | Functio
P - n Code Data Error Check
Byte 0 1 2 n-1 n
description Node ID Function Data CRC(MSB) CRC(LSB)

Table 22. RS-422 Transmission Packet Structure
® Reception Packet Structure
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[Normal Response]

Additional | Function
Address Code Data Error Check
Byte 0 1 2 . . n-1 n
description Node ID Function Data . . CRC(MSB) CRC(LSB)

[Abnormal Response]

Additional | Functio
Address n Code Data Error Check
Byte 0 1 2 3 4
descripti Function+ .
on Node ID 0x80 Exception code CRC(MSB) CRC(LSB)

Table 23. RS-422 Reception Packet Structure

® Protocol Packet Code Descriptions
® Node ID
This indicates the Node ID of the servo driver to transmit.

The Node ID of servo Drive can be configured with the external switch at the loader
window. The set Node ID can be viewed at parameter [0x2003].

® Function Code

Function Codes under Modbus-RTU Standard supported by PD Drive are as follows.

Comm Usage
Category and Descriptions )
Code Read Write
0x03 Read Holding Registers o
PUBLIC Eunction 0x04 Read Input Register o
Code 0x06 Write Single Register o
0x10 Write Multi Register o

Table 24. Protocol Packet Code Description
® Data

[Transmission] : In the case of Read Register command, Modbus address, number of
registers, and number of bytes, etc. are designated. In case of Write Register command,
Modbus address, number of bytes, and value to set, etc. are designated.

[Reception] : In the case of Read Register command, under normal response, Node 1D
and Function Code are received as the same values as the transmitted values. The
value of each register is received in the order they were transmitted.

In the case of Write Single Register command, the same values as the transmitted
values are received. In the case of Write Multi Register, the starting address intended to
write the data in with the same values as the transmitted values and the number of
registers are received.

Abnormal response consists of Node ID, Error Code and Exception Code. Packet
structure of abnormal response is the same regardless of the function code.
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Input 16bit CRC value. The values are divided into MSB/LSB, and transmitted one byte at

atime.

® Exception Code

Exception codes for all function code abnormal responses supported by PD Drive are

defined as follows.

Exception Code Description
0x01 Function Code not supported
0x02 Wrong register address
0x03 Wrong data value
0x04 Device malfunction
0x05 Data not ready
0x06 Parameter locked

Table 25. Exception Code Description

4.2.4 Protocol Command Code Description

A. Read Coils (0x01)

Read the values of single bit and continuous bit block.

® Request
Function code 1Byte 0x01
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Coils 2Bytes 1 to 2000 (0x7D0)
® Request OK
Function code 1Byte 0x01
Byte count 1Byte N*
Coil Status n Bytes n=Nor N+1
*N = Quantity of Outputs/8
® Response not OK
Error code 1Byte 0x81
Exception code 1Byte 0x01 ~ 0x04

Command code

outputl,2.

The corresponding address of drive status input and output 1,2 are as below.

® Drive status input 1, 2 communication address

Communication Communication
address Output | Acces address Output Access

?ﬁ;:ll Hexa contacts | sibility decimal Hexa contacts ibility

0 0x0000 POT RW 16 0x0016 START RW

1 0x0001 NOT RW 17 0x0017 PAUSE RW

2 0x0002 HOME RW 18 0x0018 REGT RW

3 0x0003 STOP RW 19 0x0019 HSTART RW

4 0x0004 PCON RW 20 0x0020 ISELO RW
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5 0x0005 GAIN2 RW 21 0x0021 ISEL1 RW
6 0x0006 P_CL RW 22 0x0022 ISEL2 RW
7 0x0007 N_CL RW 23 0x0023 ISEL3 RwW
8 0x0008 MODE RwW 24 0x0018 ISEL4 RW
9 0x0009 | Reserved RW 25 0x0025 ISEL5 RW
10 0x0010 EMG RW 26 0x0026 ABSRQ RW
11 0x0011 A RST RW 27 0x0027 JSTART RW
12 0x0012 SV_ON RwW 28 0x0028 JDIR RwW
13 0x000D SPISD::{LV RwW 29 0x001D PCLEAR RwW
14 0x000E SPSFZZILV RW 30 0x001E AOVR RW
15 0x000F SPD3 RW 31 O0x001F Reserved RW
® Drive status output 1, 2 communication address
Communication Communication
gddress Output | Acces address Output Acces
?ﬁ; Hexa contacts | sibility decimal Hexa contacts | sibility
32 0x0020 BRAKE RO 48 0x0030 ORG RO
33 0x0021 ALARM RO 49 0x0031 EOS RO
34 0x0022 READY RO 50 0x0032 IOUTO RO
35 0x0023 ZSPD RO 51 0x0033 IOUT1 RO
36 0x0024 INPOS1 RO 52 0x0034 I0UT2 RO
37 0x0025 TLMT RO 53 0x0035 IOUT3 RO
38 0x0026 VLMT RO 54 0x0036 I0UT4 RO
39 0x0027 INSPD RO 55 0x0037 IOUT5 RO
40 0x0028 WARN RO 56 0x0038 Reserved RO
41 0x0029 TGON RO 57 0x0039 Reserved RO
42 0x002A | Reserved RO 58 0x003A Reserved RO
43 | oxoo2p | Reserved | o 59 0x003B | Reserved RO
44 | oxooz2c | Reserved | o 60 0x003C | Reserved RO
45 | oxo02p | Reserved | pq 61 | 0x003D | Reserved | RO
46 0x002E | Reserved RO 62 0x003E Reserved RO
47 0x002F | Reserved RO 63 0x003F Reserved RO
For example 1) Reading status of BRAKE output contacts
® Request
N0 | Funcion | Addess | Addess | QYS! | QU | croy | croLo
0x01 0x01 0x00 0x20 0x00 0x01 OxFC 0x00
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by [Funcion | Bre | Regser | cach | B
0x01 0x01 0x01 0x01 0x90 0x48
- The status of BRAKE is high.
® Response not OK
Node ID Error Code Exception Code | CRCHi | CRC Lo
0x01 0x81 0x01 ~ 0x04 - -

B. Read Discrete Inputs (0x02)
Read the values of single bit and continuous bit block.

® Request
Function code 1Byte 0x02
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Registers 2Bytes 1 to 2000 (0x7D0)
® Request OK
Function code 1Byte 0x02
Starting Address 1Byte N*
Quantity of Registers N* x 1 Bytes
*N = Quantity of Inputs/8
® Response not OK
Error code 1Byte 0x82
Exception code 1Byte 0x01 ~ 0x04

Command code : Read Discrete Inputs can read status of contacts of drive status input
and outputl,2 The corresponding address of drive status input and output 1,2 are as

below.

® Drive status input 1, 2 communication address

Communication Communication
address Output | Acces address Output Acces
crirtlagll Hexa contacts | sibility decimal Hexa contacts | sibility
0 0x0000 POT RW 16 0x0010 START RW
1 0x0001 NOT RW 17 0x0011 PAUSE RW
2 0x0002 HOME RW 18 0x0012 REGT RW
3 0x0003 STOP RW 19 0x0013 HSTART RW
4 0x0004 PCON RW 20 0x0014 ISELO RW
5 0x0005 GAIN2 RW 21 0x0015 ISEL1 RW
6 0x0006 P_CL RW 22 0x0016 ISEL2 RW
7 0x0007 N_CL RW 23 0x0017 ISEL3 RW
8 0x0008 MODE RW 24 0x0018 ISEL4 RW
9 0x0009 | Reserved RW 25 0x0019 ISEL5 RW
10 0x000A EMG RW 26 0x001A ABSRQ RW
11 0x000B A_RST RW 27 0x001B JSTART RW
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12 0x000C SV_ON RW 28 0x001C JDIR RW
13 0x000D SP;:liLV RW 29 0x001D PCLEAR RW
14 | oxo00e | SFOAY | Rw 30 | OX00LE | AOVR RW
15 0x000F SPD3 RW 31 Ox001F Reserved RW
® Drive status output 1, 2 communication address
Communication Communication
gddress Output | Acces address Output Acces
(:rcla;:; Hexa contacts | sibility decimal Hexa contacts | sibility
32 0x0020 BRAKE RO 48 0x0030 ORG RO
33 0x0021 ALARM RO 49 0x0031 EOS RO
34 0x0022 READY RO 50 0x0032 IOUTO RO
35 0x0023 ZSPD RO 51 0x0033 IOUT1 RO
36 0x0024 INPOS1 RO 52 0x0034 IOUT2 RO
37 0x0025 TLMT RO 53 0x0035 IOUT3 RO
38 0x0026 VLMT RO 54 0x0036 I0UT4 RO
39 0x0027 INSPD RO 55 0x0037 IOUT5 RO
40 0x0028 WARN RO 56 0x0038 Reserved RO
41 0x0029 TGON RO 57 0x0039 Reserved RO
42 0x002A | Reserved RO 58 0x003A Reserved RO
43 | oxoozp | Reserved | gq 59 0x003B | Reserved RO
44 | oxoo2c | Reserved | gq 60 0x003C | Reserved RO
45 | oxo02p | Reserved | g 61 | 0x003D | Reserved | RO
46 0x002E | Reserved RO 62 0x003E Reserved RO
47 0x002F | Reserved RO 63 0x003F Reserved RO
For example 1) Reading status of POT input contacts
® Request
N0 | Funcion | Addess | Addess | QYS! | QIS | croy | croLo
0x01 0x02 0x00 0x00 0x00 0x01 0XB9 OxCA
® Request OK
oo | Functon | B | Regier | crop | CRC
0x01 0x02 0x01 0x00 O0xAl 0x88
- The status of POT is Low.
® Response not OK
Node ID Error Code Exception Code | CRCHi | CRC Lo
0x01 0x82 0x01 ~ 0x04 - -
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C. Read Holding Register (0x03)

Reads the values of single register (16bit data) and continuous register block (16bit data

unit).
® Request
Function code 1Byte 0x03
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Registers 2 Bytes 1to 125 (0x7D)
® Request OK
Function code 1Byte 0x03
Starting Address 1Byte 2 X N*
Quantity of Registers N* x 2 Bytes
*N = Quantity of Registers
® Response not OK
Error code 1Byte 0x83
Exception code 1Byte 0x01 ~ 0x06

Table 26. Read Holding Register

Examplel) reading a single parameter (current speed (Address: 0x2600))

® Request
. Starting Starting . .
Node | Functio Address | Address ngntlty o_f Qua_ntlty of CR_C CRC
ID n : Register Hi. Register Lo Hi Lo
Hi Lo
0x01 0x03 0x26 0x00 0x00 0x01 Ox8F 0x42
® Request OK
Node . Register Register .
D Function Byte Count Value Hi value Lo CRC Hi CRC Lo
0x01 0x03 0x02 0x00 0x00 0xB8 0x44
- The current speed value is O(or 0x0000).
® Response not OK
Node ID Error Code Exception CRCHi | CRC Lo
Code
0x01 0x83 0x01 ~ 0x06 - -

Table 27. Example of Reading Single Parameter

Example 2) Reading multiple parameters (motor ID(Address: 0x2000), Encoder
Type(Address: 0x2001), number of encoder pulses per rotation (Address:

0x2002~0x2003))

® Request
Starting Starting . .
Node Function Address Address ngntlty O.f ngntlty of CRC Hi CRC Lo
ID Hi Lo Register Hi. | Register Lo
0x01 0x03 0x20 0x00 0x00 0x04 Ox4F 0XC9
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® Request OK
Node Function Byte Register | Register | Register | Register | Register Register
ID Count Value Hi | Value Lo | Value Hi | Value Lo | Value Hi Value Lo
0x01 0x03 0x08 0x00 0x0D 0x00 0x02 0x00 0x00
. Register
Register | “yaue | CRCHi | CRCLo
Value Hi
Lo
0x00 0x08 0x31 0X11

- motor ID (Address: 0x2000) value reads 13(or 0x000D), and Encoder type (Address:
0x2001) value reads 2(or 0x0002). Number of encoder pulses per rotation (Address:
0x2002~0x2003) is a 32bit data, so the data must be swapped once read. Thus, the
currently displayed value 524288 (or 0x00080000).

® Response not OK
Node ID Error Code Exception Code CRC Hi CRC Lo
0x01 0x83 0x01 ~ 0x06 - -

Table 28. Example of Reading Multiple Parameters

D. Read Input Register (0x04)

® Request
Function code 1Byte 0x04
Starting Address 2Byte 0x0000 to OXFFFF
Quantity of Registers 2 Bytes 0x0000 to 0x007D
® Request OK
Function code 1Byte 0x04
Starting Address 1Byte 2 X N*
Quantity of Registers N* x 2 Bytes
*N = Quantity of Input Registers
® Response not OK
Error code 1Byte 0x84
Exception code 1Byte 0x01 ~ 0x06

® Request
Starting Starting . .
et Function Address Address ngntlty O.f Quqntlty ol CRC Hi CRC Lo
ID Hi Lo Register Hi. | Register Lo
0x01 0x04 0x21 0x21 0x00 0x01 0x6B OxFC
® Request OK
Node | Function Byte Register Register CRC Hi CRC

Read binary values of single register (16bit data) and continuous register (16bit data unit).

Table 29. Read Input Signal

Examplel) Reading the parameter value of Drive Status Output 1(Address: 0x2121)
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- Drive Status Output 1(Address: 0x2121) is 0b10010011001(0x0499): BRAKE, ZSPD,
INPOS1, INSPD, INPOS2 contact is output as high(Status 1).

ID Count Value Hi Value Lo Lo

0x01 0x04 0x02 0x04 0x99 0x7B Ox9A

] Response not OK
Node ID

Error Code Exception Code CRC Hi CRC Lo

0x01 0x84 0x01 ~ 0x06 - -
Table 30. Example of Reading Drive Status

E. Write Single Register (0x06)

Write values in single register (16bit data).

® Request
Function code 1Byte 0x06
Starting Address 2Bytes 0x0000 to OxFFFF
Quantity of Registers 2Bytes 0x0000 to OXFFFF
® Request OK
Function code 1Byte 0x06
Starting Address 2Bytes 0x0000 to OxXFFFF
Quantity of Registers 2Bytes 0x0000 to OXFFFF
® Response not OK
Error code 1Byte 0x86
Exception code 1Byte 0x01 ~ 0x06
Table 31. Write Single Register
Example 1) Changing Inertia Ratio (Address: 0x2100) value to 200
® Request
Starting Starting . .
Node | - ction | Address | Address | Quantityof | Quantityof | ooy | cre Lo
ID Hi Lo Register Hi. | Register Lo
0x01 0x06 0x21 0x00 0x00 0xC8 0x82 0x60
® Request OK
Starting Starting . .
el Function | Address Address ngntlty of ngntlty ol CRC Hi CRC Lo
ID Hi Lo Register Hi. | Register Lo
0x01 0x06 0x21 0x00 0x00 0xC8 0x82 0x60

- Changes the inertia ratio (Address: 0x2100) value to 200(or 0x00C8).

® Response not OK

Node ID

Error Code

Exception Code

CRC Hi

CRC Lo

0x01

0x86

0x01 ~ 0x06

Table 32. Example of Write Single Register

F. Write Multi Register (0x10)
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Write value in continuous register block (16bit data unit).

® Request
Function code 1Byte 0x10
Starting Address 2Bytes 0x0000 to OXFFFF
Quantity of Registers 2Bytes 0x0001 to 0x007B
Byte Count 1Byte 2 X N*
Registers Value N* x 2 Bytes value
*N = Quantity of Registers
® Regquest OK
Function code 1Byte 0x10
Starting Address 2Byte 0x0000 to OxFFFF
Quantity of Registers 2Byte 1to 123 (0x7B)
® Response not OK
Error code 1Byte 0x90
Exception code 1Byte 0x01 ~ 0x06

Table 33.Write Multi Register

Example 1) Writing multiple parameter values (Jog Speed(Address: 0x2300), Jog
Acceleration Time(Address: 0x2301), Jog Deceleration Speed(Address: 0x2302))

® Request
Starting Starting . .

e Function | Address Address QUEII O.f Quiantity il Byte

ID Hi Lo Register Hi. | Register Lo Count
0x01 0x10 0x23 0x00 0x00 0x03 0x06
Registers Registers Registers Registers Registers Registers .

Value Hi Value Lo Value Hi Value Lo Value Hi Value Lo NS all SO

O0XF4 0x48 0x00 0x64 0x00 0x64 OXF7 0X4A

- Jog speed(Address: 0x2300) value is changed to -3000(or 0xF448), and jog acceleration
time(Address: 0x2301) and jog deceleration time(Address: 0x2302) were changed to

100(or 0x0064).
® Request OK
Starting Starting . .
el Function Address Address Qua_ntlty O.f Qua_ntlty ol CRC Hi CRC Lo
ID Hi Lo Register Hi. Register Lo
0x01 0x10 0x23 0x00 0x00 0x03 0X8B 0X8C
® Response not OK
Node ID Error Code Exception Code CRC Hi CRC Lo

0x01 0x90

0x01 ~ 0x06 -

Table 34. Example of Writing Multiple Parameters
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4.3 Communication Address Table

4.3.1 System Configuration Parameters

communication

address

decimal

hexadecimal

Default
Value

Variable
Format

parameter parameter
name No.

Min

Max

Unit

Accessibility

8192

0x2000

Motor ID 0x2000 UINT 13

9999

RW

8193

0x2001

Encoder

Type 0x2001

UINT 1

99

RW

8194

0x2002

Encoder
Pulse per
Revolution

0x2002 UDINT 4096

1073741824

pulse

RW

8196

0x2004

Node ID 0x2003 UINT -

65535

RO

8197

0x2005

Rotation
Direction
Select

0x2004 UINT 0

RW

8198

0x2006

Absolute
Encoder
Configuration

0x2005 UINT 0

RW

8199

0x2007

Main Power
Fail Check
Mode

0x2006 UINT 0

255

RW

8200

0x2008

Main Power
Fail Check
Time

0x2007 UINT 20

5000

ms

RW

8201

0x2009

7SEG
Display
Selection

0x2008 UINT 0

100

RW

8202

0x200A

Regeneration
Brake
Resistor
Configuration

0x2009 UINT 0

RW

8203

0x200B

Regeneration
Brake
Resistor
Derating
Factor

0x200A UINT 100

200

%

RW

8204

0x200C

Regeneration
Brake
Resistor
Value

0x200B UINT 0

100

ohm

RW

8205

0x200D

Regeneration
Brake
Resistor
Power

0x200C UINT 0

30000

waitt

RW

8206

0x200E

Peak Power
of
Regeneration
Brake
Resistor

0x200D UINT 100

50000

watt

RW

8207

0x200F

Duration
Time @
Peak Power

of 0x200E
Regeneration
Brake
Resistor

UINT 5000

50000

ms

RW

8208

0x2010

Overload

Check Base 0x200F

UINT 100

10

120

%

RW

8209

0x2011

Overload
Warning
Level

0x2010 UINT 50

10

100

%

RW

8210

0x2012

PWM Off

Delay Time 0x2011

UINT 10

1000

ms

RW

8211

0x2013

Dynamic
Brake
Control Mode

0x2012 UINT 0

RW

8212

0x2014

Emergency

Stop 0x2013

UINT 1

RW
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Configuration
Warning
8213 0x2015 Mask 0x2014 UINT 0 0 OXFFFF - RW
Configuration
U Phase )
8214 0x2016 Current 0x2015 INT 0 1000 0.10% RW
1000
Offset
V Phase )
8215 0x2017 Current 0x2016 INT 0 1000 0.10% RW
1000
Offset
W Phase )
8216 0x2018 Current 0x2017 INT 0 1000 0.10% RW
1000
Offset
8217 0x2019 Magnetic 0x2018 UINT 2400 1 65535 0.01mm RW
Pole Pitch
Linear Scale
8218 0x201A Rosolution 0x2019 UINT 1000 1 65535 nm RW
Commutation
8219 0x201B Method 0x201A UINT 0 0 2 - RW
8220 0x201C Commutation | 4,551 UINT 500 0 1000 0.10% RW
Current
8221 0x201D ComT"i’r;‘]La“O” 0x201C UINT 1000 | 500 5000 ms RW
Grating
8222 0x201E Period of 0x201D UINT 40 1 65535 Um RW
Sinusoidal
Encoder
Homing
8223 0x201F Done 0x201E UINT 0 0 1 - RW
Behavior
Velocity
8224 0x2020 Function 0x201F UINT 0 0 2 - RW
Select
Motor Hall
8225 0x2021 Phase 0x2020 UINT 0 0 1 - RW
Configuration
Table 35. System Configuration Parameters
4.3.2 Control Parameters
communication
address TR FETE paramete | Variable | Default Min Max Unit Accessi
deci hexadeci P r No. Format Value bility
mal mal
8448 | 0x2100 Inertia Ratio 0x2100 UINT 100 0 3000 % RW
8449 | Ox2101 Position Loop Gain 1 0x2101 UINT 50 0 500 1/s RW
8450 | Ox2102 Speed Loop Gain 1 0x2102 UINT 75 0 2000 Hz RW
gas1 | oxpi0o3 | SeeedLooplintegralTime | 504 UINT 50 1 1000 ms RW
Constant 1
8452 | 0x2104 Torque Command Filter 0x2104 | UINT 0 0 1000 | 0.1ms | RW
Time Constant 1
8453 | O0x2105 Position Loop Gain 2 0x2105 UINT 30 0 500 1/s RW
8454 | Ox2106 Speed Loop Gain 2 0x2106 UINT 50 0 2000 Hz RW
gass | oxpio7 | SeeedLoopintegralTime | 5,0, UINT 50 1 1000 ms RW
Constant 2
8456 | 0x2108 Torque Command Filter 0x2108 UINT 0 0 1000 | 0.1ms | RW
Time Constant 2
gas7 | oxpi09 | Position CommandFilter | 5109 | yiNT 0 0 1000 | 0.1ms | RW
Time Constant
Position Command Average
8458 | Ox210A Filtor Timo Constant 0x210A UINT 0 0 1000 | 0.1ms RW
8459 | O0x210B Speed Feedback Filter 0x210B | UINT 0 1000 | 0.1ms | RW
Time Constant
8460 0x210C Speed Feed-forward Gain 0x210C UINT 0 0 100 % RW
Speed Feed-forward Filter
8461 | 0x210D Time Constant 0x210D UINT 10 0 1000 | 0.1ms RW
8462 0x210E Torque Feed-forward Gain 0x210E UINT 0 0 100 % RW
Torque Feed-forward Filter
8463 | Ox210F Time Comstant 0x210F UINT 10 0 1000 | 0.1ms RW
8464 | 0x2110 Torque Limit Function 0x2110 | UINT 2 0 4 - RW
Select
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8465 | 0x2111 P 0x2111 UINT 3000 0 5000 | 0.1% RW
Limit Value
8466 | oOxp112 | EXternal Negative Torque | 579, UINT 3000 0 5000 | 0.1% | RW
Limit Value
8467 0x2113 Emergency Stop Torque 0x2113 UINT 1000 0 5000 0.1% RW
8468 | Ox2114 PIPI CO“tl\rA"('J Oion"ers'on 0x2114 | UINT 0 0 4 ; RW
8469 | O0x2115 P Control Switch Torque 0x2115 UINT 500 0 5000 | 0.1% RW
8470 | 0x2116 P Control Switch Speed 0x2116 UINT 100 0 6000 rpm RW
8471 | Ox2117 P Control Swatch 0x2117 UINT 1000 0o | 60000 | rpmis | Rw
Acceleration
8a72 | oxe118 | P control Sé";'rtg:' Following | 5118 UINT 100 0 | 60000 | pulse RW
8473 0x2119 Gain Conversion Mode 0x2119 UINT 0 0 7 - RW
8474 0x211A Gain Conversion Time 1 0x211A UINT 2 0 1000 ms RW
8475 0x211B Gain Conversion Time 2 0x211B UINT 2 0 1000 ms RW
8476 | O0x211C Gain CO”}’iszse'oln Waiting 0x211C UINT 0 0 1000 ms RW
8477 | oxe11p | ©a&n CO”}’ifrzse'%” waiing | 5019p | UINT 0 0 1000 ms RW
8478 | Ox211E Dead B%‘gﬂiﬁélp"s‘“o” OX211E | UINT 0 0 1000 uu RW
8479 Ox211F Drive Control Input 1 0x211F UINT 0 0 OXFFFF - RW
8480 | 0x2120 Drive Control Input 2 0x2120 UINT 0 0 | OXFFFF - RW
8481 | Ox2121 Drive Status Output 1 0x2121 UINT 0 0 | OXFFFF - RO
8482 | 0x2122 Drive Status Output 2 0x2122 UINT 0 0 | OXFFFF - RO
Table 36. Control Parameters
4.3.3 1/0O Parameters
communication Varia | Defa
address arameter name paramete ble ult Min Max Unit Accessib
decim | hexadeci P r No. Form | Valu ility
al mal at e
Digital Input Signal 1 0x00
8704 0x2200 Selaation 0x2200 | UINT | “fC 0 OXFFFF - RW
8705 | 0x2201 Digital Input Signal 2 0x2201 | uINT | 9X00 0 OXFFFF ; RW
Selection 01
8706 0x2202 Digital Input Signal 3 ox2202 | uiNT | @90 0 OXFFFF - RW
Selection 02
8707 | o0x2203 Digital Input Signal 4 0x2203 | uNT | @00 0 OXFFFF - RW
Selection 0oC
Digital Input Signal 5 0x00
8708 0x2204 Selaation 0x2204 | UINT | "¢ 0 OXFFFF - RW
8709 | 0x2205 Digital Input Signal 6 0x2205 | uINT | 9X00 0 OXFFFF ; RW
Selection 10
8710 0x2206 Digital Input Signal 7 ox2206 | uNT | @90 0 OXFFFF - RW
Selection 12
8711 | o0x2207 Digital Input Signal 8 ox2207 | uiNT | @00 0 OXFFFF - RW
Selection 11
Digital Input Signal 9 0x00
8712 0x2208 Selaation 0x2208 | UINT | “pa 0 OXFFFF - RW
8713 | 0x2209 Digital Input Signal 10 0x2209 | uINT | 9X00 0 OXFFFF ; RW
Selection 13
8714 0x220A Digital Input Signal 11 0x220A | UINT | 9X00 0 OXFFFF - RW
Selection 14
Digital Input Signal 12 0x00
8715 | 0x220B oo 0x220B | UINT | 72 0 OXFFFF - RW
Digital Input Signal 13 0x00
8716 | 0x220C Saetior 0x220C | UINT | “j¢ 0 OXFFFF - RW
8717 | 0x220D Digital Input Signal 14 0x2200 | uINT | @X00 0 OXFFFF ; RW
Selection 17
8718 0X220E Digital Input Signal 15 0x220E | UINT | 9XQ0 0 OXFFFF - RW
Selection 18
Digital Input Signal 16 0x00 )
8719 | Ox220F oo Ox220F | UINT | 70 0 OXFFFF RW
Digital Output Signal 1 0x80 )
8720 0x2210 Solention 0x2210 | UINT | “¢5 0 OXFFFF RW
8721 | o0x2211 Digital Output Signal 2 ox2211 | uINT | 9X00 0 OXFFFF ; RW
Selection 03
8722 | 0x2212 Digital Output Signal 3 ox2212 | uiNT | @80 0 OXFFFF ; RW
Selection 01
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Digital Output Signal 4

8723 0x2213 . 0x2213 | UINT 0 OXFFFF - RW
Selection 05
Digital Output Signal 5 0x00 )
8724 0x2214 Seloction 0x2214 | UINT | "7 0 OXFFFF RW
8725 | 0x2215 Digital Qutput Signal & ox2215 | uiNT | @90 0 OXFFFF - RW
Selection 11
8726 | 0x2216 Digital Output Signal 7 ox2216 | uint | @00 0 OXFFFF ; RW
Selection 0A
8727 | oxe217 Digital Output Signal 8 ox2217 | uiNT | @90 0 OXFFFF - RW
Selection 06
8728 0x2218 Analog Torque 0x221C | UINT | 100 0 oxFrrr | O1%/ RW
Input(command/limit) Scale V
Analog Torque
8729 0x2219 | |0 commandimiy Offset | 92210 INT 0 -1000 1000 mv RW
8730 | oxe21a | Analog V‘f\'ﬂz‘ﬂg’ Override | 001 | UINT | O 0 1 - RW
Analog Velocity
8731 0x221B Input(command/override) 0x221F INT 0 -1000 1000 mV RW
Offset
8732 | ox221C Analog Monitor Output 0x2220 | UINT | 0 0 1 - RW
8733 | oxpzap | AnalegMontor Chamnell | g:5001 | UNT | 0 0 65535 : RW
8734 0x221E Analog M"S”étlggtcha””e' 2 0x2222 | UINT 1 0 65535 - RW
8736 0x2220 Analog Monitor Channel 1 0x2223 DINT 0 0 0x40000 ) RW
Offset 000
Analog Monitor Channel 2 0x40000
8738 0x2222 Offset 0x2224 | DINT | 0 0 000 - RW
8740 0x2224 Analog Monitor Channel 1 Ox2225 UDIN 500 0 0x40000 ) RW
Scale T 000
8742 0x2226 Analog Monitor Channel 2 0x2226 UDIN 500 0 0x40000 ) RW
Scale T 000
8744 oxz22g | Analog Velocity Command | 5007 | it | 2 0 1000 - RW
Filter Time Constant
Analog Torque Command
8745 0x2229 Filtor Time Conetant 0x2228 | UINT 2 0 1000 - RW
8746 | oxe2oa | Analog Veg’gg?;comma”d 0x2229 | INT | 100 0 1000 - RW
8747 | oxzzo | AnalogVelocity Command | 65050 | ginT | 0 0 100 - RW
Clamp Level
Table 37. I/O Parameters
4.3.4 Speed Operation Parameters
communication
Gless parameter name parilmeter \I/:anable D\;efiault Min Max Unit | Accessibility
dlasfigl nga 0. ormat alue
decimal
8960 0x2300 Jog Operation Speed 0x2300 INT 500 -6000 6000 rpm RW
8961 | 0x2301 Speed Command 0x2301 UINT 200 0 10000 | ms RW
Acceleration Time
8962 | 0x2302 Speed Command 0x2302 UINT 200 0 10000 | ms RW
Deceleration Time
8963 | Ox2303 | Speed Command S- 0x2303 UINT 0 0 1000 | ms RW
curve Time
Program Jog )
8964 | 02304 | (oot S ced 1 0x2304 INT 0 6000 | 6000 | rpm RW
8965 | 0x2305 Program Jog 0x2305 INT 500 | -6000 | 6000 | rpm RW
Operation Speed 2
8966 | 0x2306 Program Jog 0x2306 INT 0 6000 | 6000 | rpm RW
Operation Speed 3
8967 | 0x2307 Program Jog 0x2307 INT -500 | -6000 | 6000 | rpm RW
Operation Speed 4
Program Jog
8968 | 0x2308 Operation Time 1 0x2308 UINT 500 0 10000 | ms RW
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8969 | 0x2309 ram J 0x2309 UINT 5000 0 10000 | ms RW
Operation Time 2
Program Jog
8970 | 0x230A Operation Time 3 0x230A UINT 500 0 10000 | ms RW
8971 | 0x230B Program Jog 0x230B UINT 5000 0 10000 | ms RW
Operation Time 4
8972 | oxezoc | I'Mdex Zﬂ:g dseamh 0x230C INT 20 1000 | 1000 | rpm RW
8973 | oxesop | Sreed "S'g‘lgcf“”d'o” 0x230D | UINT 0 0 3 . RW
Speed Limit Value at
8974 | 0@30E | JUC S imode | OX230E UINT 1000 0 6000 | rpm RW
8975 | ox23or | Ove' Spel_:se?etec“on 0x230F UINT 6000 0 10000 | rpm RW
8976 | Ox2310 | EXCessive SpeedError |4 54, UINT 5000 0 10000 | rpm RW
Detection Level
8977 | ox2311 Se“’o"-sogl‘;;“r‘c“on 0x2311 UINT 0 0 1 . RW
8978 | 0x2312 M“""Sstgg e?jpfra“o” 0x2312 INT 0 32768 | 32767 | M RW
8979 | 0x2313 M”'“'Sstgge%p;ra“o” 0x2313 INT 10 32768 | 32767 | PM RW
8980 | 0x2314 M“'t"sstgge%p;rat'on 0x2314 INT 50 32768 | 32767 | "PM RW
8981 | 0x2315 M“'t"sstgge%pfra“o” 0x2315 INT 100 | -32768 | 32767 | "PM RW
8982 | 0x2316 M“""Sstgg e?jpsra“o” 0x2316 INT 200 | -32768 | 32767 | "PM RW
8983 | 0x2317 M”'“'Sstgge?jpgra“o” 0x2317 INT 500 | -32768 | 32767 | 'PM RW
8984 | 0x2318 M“'t"sstgge%pfrat'on 0x2318 INT 1000 | -32768 | 32767 | PM RW
8985 | 0x2319 M“'t"sstgg e%psera“on 0x2319 INT 1500 | -32768 | 32767 | "PM RW
Velocity Command
8986 | Ox231A Switeh Seloct 0x231A UINT 0 0 3 - RW
Table 38. Speed Operation Parameters
4.3.5 Miscellaneous Parameters
communication
address parameter | Variable | Default n 5 Accessibil
decim | hexade parameter name No. Format Value LAl bl i ity
al cimal
9216 | oxza0p |  Software Position 0x2400 UINT 0 0 3 ; RW
Limit Function Select
9217 | 0x2401 INPOS1 Output 0x2401 UINT 100 0 | 60000 uu RW
Range
9218 | 0x2402 | INPOSL Output Time 0x2402 UINT 0 0 1000 ms RW
9219 | 0x2403 INPOS2 Output 0x2403 UINT 100 0 | 60000 uu RW
Range
9220 | 0x2404 | ZSPD Output Range 0x2404 UINT 10 0 6000 rpm RW
9221 | 0x2405 | TGON Output Range 02405 UINT 100 0 6000 rpm RW
9222 | 0x2406 | INSPD Output Range 0x2406 UINT 100 0 6000 rpm RW
9223 | 0x2407 | BRAKE Output Speed 0x2407 UINT 100 0 6000 rpm RW
9224 | oxza0s | BRAKE (Tji“mtgm Delay | 440408 UINT 100 o | 1000 ms RW
9225 | 0x2409 Torque Limit at 0x2409 UINT 250 0 | 2000 | 0.10% RW
Homing Using Stopper
9226 | Ox240A Duration Time at 0x240A UINT 50 0 1000 ms RW
Homing Using Stopper
9227 | 0x240B Modulo Mode 0x240B UINT 0 0 3 - RW
9228 | 0x240C Modulo Factor 0x240C DINT 3600 1 géi';'lz: uu RW
9230 | Ox240E User Drive Name 0x240D | STRING | Drive uu RW
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‘ 9238 | 0x2416 ‘ Store | 0x240E ‘ UINT ‘ 0 | 0 | 1 - | RW
Table 39. Miscellaneous Parameters
4.3.6 Advanced Control Parameters
communication
address paramet | Variable Default . . Accessibil
parameter name Min Max Unit )
. hexadec er No. Format Value ity
decimal ;
imal
Adaptive Filter
9472 0x2500 Function Select 0x2500 UINT 0 0 5 - RW
Notch Filter 1
9473 0x2501 Frequency 0x2501 UINT 5000 50 5000 Hz RW
9474 0x2502 | Notch Filter 1 Width | 0x2502 UINT 1 1 100 Hz RW
9475 0x2503 | Notch Filter 1 Depth | 0x2503 UINT 1 1 5 - RW
9476 | O0x2504 Notch Filter 2 0x2504 | UINT 5000 50 | 5000 Hz RW
Frequency
9477 0x2505 | Notch Filter 2 Width | 0x2505 UINT 1 1 100 Hz RW
9478 0x2506 | Notch Filter 2 Depth | 0x2506 UINT 1 1 5 - RW
9479 | 0x2507 Notch Filter 3 0x2507 UINT 5000 50 | 5000 Hz RW
Frequency
9480 0x2508 | Notch Filter 3 Width | 0x2508 UINT 1 1 100 Hz RW
9481 0x2509 | Notch Filter 3 Depth | 0x2509 UINT 1 1 5 - RW
Notch Filter 4
9482 0x250A Frequency 0x250A UINT 5000 50 5000 Hz RW
9483 0x250B | Notch Filter 4 Width | 0x250B UINT 1 1 100 Hz RW
9484 0x250C | Notch Filter 4 Depth | 0x250C UINT 1 1 5 - RW
9485 | 0x250D O”'"”el\%‘(;g Tuning | o,050p | UINT 0 0 1 ; RW
9486 | oxes0E | SystemRigidityfor | o oc0e | UINT 5 1 20 - RW
Gain Tuning
On-line Gain Tuning
9487 0x250F Adaptation Speed 0x250F UINT 1 1 5 - RW
0488 | oxes1o | Offfine Gain Tuning | o5 UINT 0 0 1 - RW
Direction
9489 | oxes1y | OfffineGainTuning | o onpy | Nt 5 1 10 - RW
Distance
9490 | 0x2512 Disturbance 0x2512 UINT 0 0 100 % RW
Observer Gain
Disturbance
9491 0x2513 | Observer Filter Time | 0x2513 UINT 10 0 1000 0.1ms RW
Constant
9492 | 0x2514 C“”e“égi‘;’]“tro"er 0x2514 | UINT 100 1 150 % RW
Vibration
9493 0x2515 Suppression Filter 0x2515 UINT 0 0 5 - RW
Configuration
Vibration
9494 0x2516 | Suppression Filter 1 | 0x2516 UINT 0 0 2000 0.1Hz RW
Frequency
Vibration
9495 0x2517 | Suppression Filter 1 | 0x2517 UINT 0 0 5 - RW
Damping
Vibration
9496 0x2518 | Suppression Filter 2 | 0x2518 UINT 0 0 2000 0.1Hz RW
Frequency
Vibration
9497 0x2519 | Suppression Filter 2 | 0x2519 UINT 0 0 5 - RW
Damping
Table 40. Advanced Control Parameters
4.3.7 Monitoring Parameters
communication
address parameter | Variable | Default . . Accessibilit
parameter name | Min Max Unit
defimel nga No. Format Value y
decimal
9728 0x2600 Feedback Speed 0x2600 INT - - - rpm RO
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9729 0x2601 Command Speed 0x2601 INT - - rpm RO
9730 0x2602 Following Error 0x2602 DINT - - pulse RO
Accumulated Operation o
9732 0x2604 Overload 0x2603 INT - - 0.10% RO
9733 | Oxze0s | Instantaneous Maximum | g 560, INT - - | o0.10% RO
Operation Overload
9734 0x2606 DC-Link Voltage 0x2605 UINT - - Volt RO
Accumulated o
9735 0x2607 Regeneration Overload 0x2606 INT - - 0.10% RO
9736 0x2608 Single-Turn Data 0x2607 UDINT - - pulse RO
9738 0x260A Mechanical Angle 0x2608 UINT - - 0.1deg RO
9739 0x260B Electrical Angle 0x2609 INT - - 0.1ldeg RO
9740 0x260C Multi-Turn Data 0x260A DINT - - rev RO
9742 0x260E Drive Temperature 1 0x260B INT - - c RO
9743 0x260F Drive Temperature 2 0x260C INT - - T RO
9744 0x2610 Encoder Temperature 0x260D INT - - c RO
9745 0x2611 Motor Rated Speed 0x260E UINT - - rpm RO
9746 0x2612 Motor Maximum Speed 0x260F UINT - - rpm RO
9747 0x2613 Drive Rated Current 0x2610 UINT - - 0.1A RO
9748 0x2614 FPGA Version 0x2611 STRING - - - RO
9751 0x2617 Hall Signal Display 0x2612 UINT - - - RO
9752 0x2618 Boot loader Version 0x2613 STRING - - - RO
9755 0x261B Warning Code 0x2614 UINT - - - RO
9756 0x261C Analog Input 1 Value 0x2615 INT - - mV RO
9757 0x261D Analog Input 2 Value 0x2616 INT - - mV RO
Table 41. Monitoring Parameters
4.3.8 Procedures and Alarm History
communication
atltliess parameter name BEEIMEET | VETEnlE | el Min Max Unit Accessibility
- hexadec No. Format | Value
decimal -
imal
Procedure
9984 0x2700 Command Code 0x2700 UINT 0 0 OXFFFF - RW
9985 | 0x2701 Procedure 0x2701 UINT 0 0 OXFFFF - RW
Command Argument
9986 0x2702 | Servo Alarm History 0x2702 STRING - - - - RO
Table 42. Procedures and Alarm History
rd
4.3.9 3"~ Party Motor Parameters
communication
address parameter | Variable | Default . . -
decim | hexad parameter name NO. Format value Min Max Unit Accessibility
al ecimal
10240 | oxegoo | [Third PT";‘IEZ Motor] 0x2800 UINT 0 0 1 ; RW
[Third Party Motor] )
10241 | 0x2801 Number of Poles 0x2801 UINT 8 2 1000 RW
10242 | oxzgo2 | [Third Party Motor] 0x2802 FP32 2.89 - - Arms RW
Rated Current
10244 | 0x2804 | [Third Party Motor] 0x2803 FP32 8.67 - - Arms RW
Maximum Current
[Third Party Motor]
10246 | 0x2806 Rated Speed 0x2804 UINT 3000 1 60000 rpm RW
[Third Party Motor]
10247 | 0x2807 Maximum Speed 0x2805 UINT 5000 1 60000 rpm RW
10248 | 0x2808 [Third Party Motor] 0x2806 FP32 0.321 - - Kg RW
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Inertia
10250 | ox2g0a | LThird Party Motor] 0x2807 FP32 0.46 ; ; Kg.m2. RW
Torgue Constant 10-4
10252 | 0x280 | [Third Party Motor] 0x2808 FP32 0.82 ; ; ohm RW
C Phase Resistance
10254 | oxegog | LThird Party Motor] 0x2809 FP32 3.66 0 1000 Mh RW
Phase Inductance
[Third Party Motor] TN
10256 | 0x2810 Curre Data 1 0x280A UINT 3000 1 60000 rpm RW
10258 | oxeg12 | [Third Party Motor] TN | g8 FP32 100 . . % RW
Curve Data 2
10260 | oxzg14 | [Third Party Motor] 0x280C UINT 0 0 360 deg RW
Hall Offset
Table 43. 3™ Party Motor Parameters
4.3.10 CiA402 Parameters
communication
address parameter | Variable | Default n . -
decim | hexadec parameter name No. Format Value Min Max Unit Accessibility
al imal
24576 | 0x6000 Error Code 0X603F UINT 0 ; . . RO
24577 | 0x6001 Control word 0x6040 UINT 0 0 65535 - RW
24578 | 0x6002 Status word 0x6041 UINT - - - - RO
24579 | oxeo03 | QUick gté’g’eom'o” 0X605A INT 2 0 4 ; RW
24580 | 0x6004 Sh”td‘é"(‘j’geom'on 0X605B INT 0 1 1 ; RW
24581 | oxe00s | Disable Operation 0X605C INT 1 0 1 . RW
Option Code
24582 | 0x6006 Halt Option Code 0x605D INT 0 0 4 - RW
Fault Reaction
24583 | 0x6007 Sption Coed OX605E INT 0 0 0 - RW
24584 | 0x6008 | Modes of Operation | 0x6060 SINT 0 0 10 - RW
24585 | oxgoog | Modes of Operation | g nneq SINT - - ; ; RO
Display
24586 | OX600A Pos't'ggl'azma”d 0x6062 DINT ; ; . uu RO
Position Actual
24588 | 0x600C ol Vel 0x6063 DINT - - - Pulse RO
24590 | OX60OE Pos't\'/‘;rl‘u/zcma' 0x6064 DINT . . ; uu RO
24592 | 0x6010 Following Error 0x6065 UDINT | 600000 0 1073741 |y RW
Window 823
24594 | 0x6012 Following Error 0x6066 UINT 0 0 65535 ms RW
Timeout
24595 | 0x6013 | Position Window 0x6067 | UDINT 100 0 10;%41 uu RW
24597 | 0x6015 Pos't"}ri‘r:zmdo"" 0x6068 UINT 0 0- 65535 ms RW
24598 | 0x6016 Speed Demand 0x606B DINT ; ; . UU/s RO
Value
24600 | 0x6018 Speed Actual Value 0x606C DINT - - - UU/s RO
24602 | OX601A Speed Window 0x606D UINT 20000 0 65535 | UU/s RW
24603 | 0x601B | Speed Window Time | OX606E UINT 0 0 65535 ms RW
24604 | 0x601C Target Torque 0x6071 INT 0 5000 | 5000 0.1% RW
24605 | 0x601D | Maximum Torque 0x6072 UINT 3000 0 5000 0.1% RW
24606 | Ox601E Torque Demand 0x6074 INT ; ; . 0.1% RO
Value
24607 | Ox601F Torque Actual Value 0x6077 INT - - - 0.1% RO
24608 | 0x6020 Target Position 0X607A DINT 0 21474 | 2147483 |y RW
647
83648
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24610 | 0x6022 Home Offset 0x607C DINT 0 53687 | 2368709 |y RW
11
0912
24614 | 0x6026 SOftﬁ’;’;ﬁf&?ﬁ;'on 0x607D:01 | DINT | 2000000 | 10737 1023141 uu RW
0000 | 41824
Software Position . 2000000 ' 1073741
24616 | 0x6028 Lirmit (Max) 0x607D:02 | DINT o000 | 10737 gon uu RW
41824
24618 | Ox602A Max Profile Speed 0x607F DINT Ox|7:l|::||::FF 0 OXIZ';::FF UU/s RW
24620 | 0x602C Profile Speed 0x6081 DINT | 200000 | o | ®TEEFF | uus RW
24622 | O0x602E | Profile Acceleration | 0x6083 DINT | 200000 0 0x|7:|;|'::|:|: ) RW
24624 0x6030 Profile Deceleration 0x6084 DINT 200000 0 OXL';T:FF UuU/s2 RW
24626 | 0x6032 Quick Stop 0x6085 DINT 2000 0 OXTFFFF 1 yuys2 RW
Deceleration FFF
OX7FFFF
24628 | 0x6034 Torque Slope 0x6087 DINT 1000 0 fer | 0.1%/s RW
Gear Ratio (Motor . 0x40000
24632 | 0x6038 revolutions) 0x6091:01 | UDINT 1 0 00 - RO
24634 | oxeo3a | GearRatio(Shaft | o sng1.05 | ypiNT 1 o | 0xa0000 ; RO
revolutions) 000
24635 | 0x603C Homing Method 0x6098 INT 34 -128 127 . RW
24639 | 0x603F Homing Speed | 6099:01 | DINT | 500000 o | 40000 | s RW
(switch) 000
24641 | 0x6041 Homing Speed | 6099:02 | DINT | 100000 o | ®x40000 | s RW
(zero) 000
. ) 0x40000
24643 | 0x6043 Homing Acceleration Ox609A UDINT 200000 0 000 Uu/s2 RwW
24645 | 0x6045 Position Offset 0x60B0 DINT 0 21474 | 2147483 |y RW
648
83648
24647 | 0x6047 Speed Offset 0x60B1 DINT 0 21474 | 2147483 | s RW
648
83648
24648 | 0x6049 Torque Offset 0x60B2 INT 0 5000 | 5000 0.1% RW
24649 | Ox604A Touch Probe 0x60B8 UINT 0x0033 0 OXFFFF - RW
Function
24650 0x604B Touch Probe Status 0x60B9 UINT - - - - RO
Touch Prove 1
24651 | 0x604C Positive Edge 0X60BA DINT - - - uu RO
Position Value
Touch Prove 1
24653 | OX604E Negative Edge 0x60BB DINT ; ; . uu RO
Position Value
Touch Prove 2
24655 | 0x6050 Positive Edge 0X60BC DINT ; ; . uu RO
Position Value
Touch Prove 2
24657 | 0x6052 Negative Edge 0X60BD DINT ; ; . uu RO
Position Value
24666 | OX605A Pos't"’evg?lﬁ“e Limit | 5 60E0 UINT 1000 0 5000 0.1% RW
24667 | 0x605B Negative Torque OX60E1 UINT 1000 0 5000 0.1% RW
Limit Value
Following Error
24668 | 0x605C el Valtis OX60F4 DINT - - - uu RO
24670 | Ox605E Position Demand OX60FC DINT ; ; . Pulse RO
Internal Value
24672 | 0x6060 Digital Inputs OX60FD | UDINT ; ; . . RO
Digital Outputs OxFFFF )
24676 | 0x6064 (Physical OX60FE DINT 0 0 A RW
Digital Outputs (Bit OXFFFF )
24678 | 0x6066 mask) OX60FE DINT 0 0 A RW
24680 | 0x6068 Target Speed OX60FF DINT 0 21474 | 2147483 | s RW
648
83648
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0x00000

‘ 24682 | 0X606A ‘ Modes | 0x6502 ‘ UDINT | 3AD | - ‘ - ‘ - ‘ RO
Table 44. CiA402 Parameters
4.3.11 Index Related Parameters
communication
dec?ddrt?es;adec parameter name pare’i\lrgleter \'/:aor;;belf Dve;ﬁluelt Min Max Unit Accessibility
mal imal
12288 | 0x3000 Control Mode 0x3000 UINT 0 0 1 - RW
12289 0x3001 Coordinate Select 0x3001 UINT 0 0 1 - RW
12290 | 0x3002 | Baud Rate Select 0x3002 UINT 0 0 4 - RW
12201 | ox3ooz | ulseInputLogic 0x3003 UINT 0 0 5 ; RW
Select
12292 | 0x3004 P“'Seg'gl‘gft Filter 0x3004 UINT 0 0 4 ; RW
12293 | 0x3005 PCLEAR Mode 0x3005 UINT 0 0 2 . RW
Select
Encoder Output 2147483
12294 | 0x3006 Dolse 0x3006 UDINT | 10000 0 647 . RW
12296 | 0x3008 E”COI‘\’A‘ZF d(;”tp”t 0x3007 UINT 0 0 1 ; RW
12297 | 0x3009 N fr;agte'r’(‘gf&) 0x3008 | UINT 0 0 63 - RW
12298 | OX300A | Index Buffer Mode 0x3009 UINT 0 0 1 RW
12544 | 0x3100 Index00 0x3100 - - - - - RW
12562 | Ox3112 Index01 0x3101 - R - - R RW
12580 | Ox3124 Index02 0x3102 - - - - - RW
12598 | 0x3136 Index03 0x3103 - - - - - RW
12616 | Ox3148 Index04 0x3104 - - - - - RW
12634 | Ox315A Index05 0x3105 - - - - - RW
12652 | 0x316C Index06 0x3106 } - } } - RW
12670 | OX317E Index07 0x3107 - - - - - RW
12688 | Ox3190 Index08 0x3108 ; - ; ; - RW
12706 | Ox31A2 Index09 0x3109 } - } } - RW
12724 | 0x31B4 Index10 0x310A - - - - - RW
12742 | 0x31C6 Index11 0x310B ; . ; ; . RW
12760 | 0x31D8 Index12 0x310C ; - ; ; - RW
12778 | OX31EA Index13 0x310D - - - - - RW
12796 | OX31FC Index14 Ox310E } - } } - RW
12814 | 0x320E Index15 0x310F - - - - - RW
12832 | 0x3220 Index16 0x3110 } - } } - RW
12850 | Ox3232 Index17 0x3111 - - - - - RW
12868 | Ox3244 Index18 0x3112 ; - ; ; - RW
12886 | Ox3256 Index19 0x3113 } - } } - RW
12904 | 0Ox3268 Index20 0x3114 - R - - R RW
12922 | Ox327A Index21 0x3115 } - } } - RW
12940 | 0x328C Index22 0x3116 - - - - - RW
12958 | Ox329E Index23 0x3117 } - } } - RW
12976 | 0x32B0 Index24 0x3118 - - - - - RW
12994 | 0x32C2 Index25 0x3119 } - } } - RW
13012 | 0x32D4 Index26 Ox311A - - - - - RW
13030 | Ox32E6 Index27 0x311B - - - - - RW
13048 | Ox32F8 Index28 0x311C } - } } - RW
13066 | Ox330A Index29 0x311D - - - - - RW
13084 | 0x331C Index30 OX311E } - } } - RW
13102 | Ox332E Index31 Ox311F - - - - - RW
13120 | Ox3340 Index32 0x3120 - - - - - RW
13138 | Ox3352 Index33 0x3121 } - } } - RW
13156 | Ox3364 Index34 0x3122 - - - - - RW
13174 | 0x3376 Index35 0x3123 } - } } - RW
13192 | 0x3388 Index36 0x3124 - - - - - RW
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13210 | Ox339A Index37 0x3125 - - - - - RW
13228 | O0x33AC Index38 0x3126 - - - - - RW
13246 | Ox33BE Index39 0x3127 - - - - - RW
13264 | 0x33DO0 Index40 0x3128 - - - - - RW
13282 | Ox33E2 Index41 0x3129 - - - - - RW
13300 | Ox33F4 Index42 0x312A - - - - - RW
13318 | 0x3406 Index43 0x312B - - - - - RW
13336 | 0x3418 Index44 0x312C - - - - - RW
13354 | 0Ox342A Index45 0x312D - - - - - RW
13372 | 0x343C Index46 0x312E - - - - - RW
13390 | Ox344E Index47 0x312F - - - - - RW
13408 | 0x3471 Index48 0x3130 - - - - - RW
13426 | 0x3472 Index49 0x3131 - - - - - RW
13444 | 0x3484 Index50 0x3132 - - - - - RW
13462 | 0x3496 Index51 0x3133 - - - - - RW
13480 | Ox34A8 Index52 0x3134 - - - - - RW
13498 | O0x34BA Index53 0x3135 - - - - - RW
13516 | 0x34CC Index54 0x3136 - - - - - RW
13534 | O0x34DE Index55 0x3137 - - - - - RW
13552 | O0x34F0 Index56 0x3138 - - - - - RW
13570 | 0x3502 Index57 0x3139 - - - - - RW
13588 | 0x3514 Index58 0x313A - - - - - RW
13606 | 0x3526 Index59 0x313B - - - - - RW
13624 | 0x3538 Index60 0x313C - - - - - RW
13642 | Ox354A Index61 0x313D - - - - - RW
13660 | 0x355C Index62 0x313E - - - - - RW
13678 | Ox356E Index63 0x313F - - - - - RW

Table 45. Index Related Parameters
4.3.12 Index00~63 Internal Variable Communication
Address

Index00~Index63 has various internal variables such as Index Type, Distance, Speed,
Acceleration, Deceleration, RegDistance, RegSpeed, Repeat Count, Dwell Time, Next
Index, Action. Internal communications addresses have numbers increased from the

Index communication address

communication address Variable . . Accessibili
- . parameter name Min Max Unit
decimal hexadecimal Format ty
Index Index Number of entries UINT16 - - - RW
Index+1 Index+0x01 Index Type UINT16 0 10 - RW
Index+2 Index+0x02 Distance INT32 -2147483648 2147483647 uu RW
Index+4 Index+0x04 Speed INT32 1 2147483647 UU/s RW
Index+6 Index+0x06 Acceleration INT32 1 2147483647 UU/s2 RW
Index+8 Index+0x08 Deceleration INT32 1 2147483647 UU/s2 RW
Index+10 Index+0x0A RegDistance INT32 -2147483648 2147483647 uu RW
Index+12 Index+0x0C RegSpeed INT32 1 2147483647 UU/s2 RW
Index+14 Index+0x0E Repeat Count UINT16 1 65535 - RW
Index+15 Index+0x0F Dwell Time UINT16 0 65535 ms RW
Index+16 Index+0x10 Next Index UINT16 0 63 - RW
Index+17 Index+0x11 Action UINT16 0 2 - RW
Table 46. Index Variable Communication Address
Example) Internal variables of Index00
communication
address ! parameter name Variable Min Max Unit Acc_essibil
decimal hexadeci Format ity
mal
12544 0x3100 Number of entries UINT16 - - - RW
12545 0x3101 Index Type UINT16 0 10 - RW
12546 0x3102 Distance INT32 -2147483648 2147483647 uu RW
12548 0x3104 Speed INT32 1 2147483647 UU/s RW
12550 0x3106 Acceleration INT32 1 2147483647 UU/s2 RW
12552 0x3108 Deceleration INT32 1 2147483647 UU/s2 RW
12554 0x310A RegDistance INT32 -2147483648 2147483647 uu RW
12556 0x310C RegSpeed INT32 1 2147483647 UU/s2 RW
12558 0x310E Repeat Count UINT16 1 65535 - RW
P Series User Guide 87

WWW.COmMOoso.com




Parker Hannifin

12559 0x310F Dwell Time UINT16 0 65535 ms RW
12560 0x3110 Next Index UINT16 0 63 - RW
12561 0x3111 Action UINT16 0 2 - RW
Table 47. Example of Internal Variable of Index00
4.4.1 Digital 1/0
Digital Input Signals (I/O Connector)
Pin No. [Name Allotment | Description Function Details
DC 24V
21,11 | +24V DC 24V INPUT COMMON
When the SVON signal is ON, the
12 DIL SVON Servo ON product is o.peratfonal (Servo ON)
When the signal is OFF, the motor goes
into the free run state.
No The motor is stopped so that the actuator
forward(CCW) | cannot rotate forward more than the set
13 D2 POT ( ) motion window [0x2013] The set value
rotation determines how it stops.
No The motor is stopped so that the actuator
14 DI3 NOT backward(CW | cannot rotate reverse more than the set
) motion window [0x2013] The set value
rotation determines how it stops.
15 Di4 A-RST Alarm reset | Turns off the Servo alarm.
16 DI 5 START Inltla'ge In|t|ate.s operation to the index position
operation operation.
17 DI 6 STOP Stop servo | Stops operation.
If the index type is registration absolute or
Post-sensor registration Relative, when the REGT
18 DI 7 REGT : signal is on, the speed and distance is
operation
changed to the preset speed and
distance.
When the EMG signal is on, the servo
Emergency |makes an emergency stop, generating
19 Di'8 EMG stop ‘W-80'. [0x2013] The set value
determines how it stops.
22 DI 9 HOME Origin Sensor Home.sensor mpqt §|gnal, used when
returning to the origin.
23 DI 10 HSTART Initiate Qngln Initiates operation back to the origin
Operation
24 DI 11 ISELO Select Index 0
25 DI 12 ISEL1 Select Index 1
26 DI 13 ISEL2 Select Index 2 _Select an index for operation among
index 0 to 63.
27 DI 14 ISEL3 Select Index 3
28 DI 15 ISEL4 Select Index 4
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20 | DI16 | ISEL5 | Selectindex5
* PCON P Control When the PCON signal is on, PI control
Action changes to P control.
* GAIN2 Gain 1,2 When the GAIN2 signal is on, the speed
Transfer control changes from Gain 1 to Gain 2.
When the PCL signal is on, positive
** PCL Limit positive [torque is limited. [0x2110] You can preset
torque the action, and the torque limit is
determined by [0x2111].
When the NCL signal is on, positive
* NCL Limit negative |torque is limited. [0x2110] You can preset
torque the action, and the torque limit is
determined by [0x2111].
Inputting the PAUSE signal during index
operation will slow down and stop the
** PAUSE Pause motor. And when the PAUSE signal is re-
entered, the operation to the original
index resumes.
Upon request of the absolute data of the
Absolute absolute encoder, the data of the
* ABSRQ position data |absolute encoder is transmitted to a Host
request controller in quadrature pulse format
through AO, BO output.
. When the signal is ON, Jog operation
*%
JSTART Jog operation begins at a speed set by [0x2300].
Select jog . Lo :
“ IDIR rotation Chang.es rotation direction for jog
directi operation
irection
When the signal is ON, the input pulse is
* PCLR Clear input |not received and the position error
pulse becomes 0. Operation mode can be set
at [0x3005].
When the AOVR signal is ON, the index
operation speed is overridden in
accordance with the voltage input into the
* AOVR Select speed | A-OVR(AI2)
override | The override value is 0% under -
10Vinput, 100% under OV input, and
200% under + 10V input.
Digital Speed
** SPD1 1 J P Selecting command speed for Depending
- on Speed Digital Input contact, Speed
** SPD2 D|g|taIZSpeed command is changed as below
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SPD | SPD | SP
1 2 D3
Speed
X X X Command 1
(Parameter
0x2[1012)
Speed
o X X Command 2
(Parameter
0x2313)
Speed
X o X Command 3
(Parameter
0x2314)
Speed
o o X Command 4
(Parameter
iqi 0x2315)
~ SPD3 D|g|taI3Speed p—"
X X o Command 5
(Parameter
0x2316)
Speed
o X o Command 6
(Parameter
0x2317)
Speed
X o o Command 7
(Parameter
0x2318)
Speed
o o o Command 8
(Parameter
0x2319)
« MODE Conversion of | Switching to control mode during
control mode |operation.
« PROBEL Touch probe 1 The. probe signal to rapidly store the
position value (1)
+ PROBE? Touch probe 2 The. probe signal to rapidly store the
position value (2)
o Vibration control filter signal 1 according
Vibration to setting function (0x2515) for Vibration
** | VSF1 Suppression | control filter.
Filter 1 This is the same as predetermined value
of SPD1 when allocating.
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o Vibration control filter signal 2 according
Vibration to setting function (0x2515) for Vibration

** LVSF2 Suppression | control filter.

Filter 2 This is the same as predetermined value
of SPD2 when allocating.

Table 48. Digital Input Signal Description

Note ) **These signals are not allotted at the time of the product’s release from the
factory. You can change allotment by configuring the parameters. Please see “ 4.5 1/0
Signal Setting “ for further details.

Note ) You may perform wiring by using the COMMON (DC 24V) of the input signal as
GND.

® Digital Output Signals (I/O Connector)

Pin No. [Name Allotment | Description Function Details

35 DO1+ ALARM+ This signal is displayed when the
Servo alarm servo alarm sets off

36 DO1- ALARM- '

37 DO2+ RDY+ This signal is displayed when the
Servo ready main power is on and the servo is

38 DO2- RDY- operational.

39 DO3+ BRAKE+ _This sign_al i_s for contr(_)lling brakes
Brake installed inside or outside the motor.

It is displayed when the SVON
contact is off.

41 DO4+ INPOS1+ This signal is displayed when the
command position is reached. You
can set the display conditions by

40 DO3- BRAKE-

Position reached

42 DO4- INPOS1- 1 adjusting the [0x2401], [0x2402]
values.

43 DO5+ ORG+ Original position | This signal is displayed when origin

44 DO5- ORG- reached operation is complete.

45 DO6+ EOS+ Operation This signal is displayed when index

46 DOG6- EOS- complete operation is complete.

47 DO7+ TGON+ This signal is displayed when the

Rotation detection | motor rotates faster than the set
48 DO7- TGON- [0x2405] value.
49 DO8+ TLMT+ This signal is displayed when the
Torque limit drive output is limited within the set

50 DO8- TLMT- torque limit value.
This signal is displayed when the

. - motor reaches the speed limit. The

VLMT Speed limit speed limit can be adjusted by setting

the [0x230D], [0x230E] values.
This signal is displayed when the

** INSPD Speed reached difference between the comm.and
speed and the current speed is under
the set [0x2406]value.

o WARN Servo warning This signal is displayed when a

warning sets off.
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This signal is displayed when the
Position reached command po§ition is rea_c.hed. You
** INPOS2 5 can set the display conditions by
adjusting the [0x2401], [0x2402]
values.
** |OUTO Index outputO
** |OUT1 Index outputl o _
= OUT2 Index output2 ThIS. signal displays the number of
= |0UT3 Index output3 the index currently performed (0~63)
** |OUT4 Index output4
** |[OUT5 Index outputs

Table 49. Digital Output Signal Description

Note ) *These signals are not allotted at the time of the product’s release from the factory.
You can change allotment by configuring the parameters. Please see “ 4.5 1/O Signal
Setting “ for further details.

4.4.2 Analog 1/0

® Analog Input Signals (/O Connector)

Pin No.

Name

Description

Function Details

A-TLMT

Analog Torque Input
(Command or Limit)

Pulse-In or Indexer Control Mode :
-10~ + 10Vis connected between A-
TLMT(AI1) and AGND to limit the motor’s
output torque. The relationship between

input voltage and torque limit varies
depending on the set [0x221C] value.

Analog Torque Control Mode :

-10~ + 10V is connected between A-
TLMT(AI1) and AGND to operate torque
command. The relationship between input

voltage and torque command varies
depending on the set [0x221C] value.

A-OVR

Analog Speed Input
(Command/Override)

Pulse-In or Indexer Control Mode :
-10~ + 10Vis connected between A-

OVR(AI2)and AGND to override index
operation speed.

The override value is 0% under -10Vinput,
100% under OV input, and 200% under

+ 10V input. You can choose whether to use

this function by [0x221E] or AVOR contact
input.

Analog Torque Control Mode :

10~ + 10Vis connected between A-
OVR(AI2)and AGND to operate Analog
speed mode.

The relationship between input voltage and
speed command varies depending on the
set [0x2229] value.

AGND

AGND(0V)

Analog ground
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10 AGND AGND(0V) Analog ground

Table 50. Analog Input Signal Description

® Analog Output Signals (Analog Monitoring Connector)

Pin No. Name Description Function Details

1 AMON1 Analog monitor 1 Analog monitor output(-10V ~ +10V)
2 AMONZ2 Analog monitor 2 Analog monitor output(-10V ~ +10V)
3 AGND AGND(0V) Analog ground

4 AGND AGND(0V) Analog ground

Table 51. Analog Output Signal Description

Note) You can change the output variables to monitor through analog monitor output by
adjusting the parameters. Please see “ 5.8 Analog Monitor “ for further details.

4.4.3 Pulse Heat Input

® Pulse train Input Signals(I/O Connector)

Pin No. Name Description Function Details
30 PULCOM .+24[V] power | Inputs command pulse trgln.
Input Inputs forward pulse train between PF+ and
31 PF+ PF-, and inputs reverse pulse train between
PR+ and PR-.
32 PF- The action is performed when the Pulse Input
33 PR+ Position is selected at [0x3000]. Pulse logic

can be configured at [0x3003], and the pulse
input filter can be configured at [0x3004].

When using the line drive method, the
34 PR- maximum input frequency is 1Mpps. When
using the open collector method, the maximum
input frequency is 200kpps.

Table 52. Pulse Train Input Signal Description

4.4.4 Encoder Output

The drive internally processes the signal from the encoder, and outputs them in the
form of pulses. The pulses are output using the line drive method through the pins
allocated by default to the 1/O connector (1~6). The pulses can be output using the
open collector method depending on the setting of the encoder output mode [0x3007].

Output using the open collector method uses the DO06 (PHASE A), DO07 (PHASE B),
DO08 (PHASE Z) ports allocated by default to digital output signal, masking the
corresponding output function.

You can set the number of encoder pulses output per 1 rotation with the encoder
output pulse [0x3006] value.
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The encoder signal output frequency of the drive is up to 200 [Kpps] when using the
open collector method, and up to 2.0 [Mpps] when using the line drive method.

The motor rotational speed is limited depending on the set value of number of encoder
output pulses per rotation: therefore, an appropriate value should be set.

Example) when outputting 50000[ppr] using the line drive method, up to 2400[rpm]

can be achieved.

2400[rpm] = 2*10° / 50000 * 60

® Encoder Output Signal of the Line Drive Method

Pin No. Name | Allocation | Description Details
1 AC ) Encoder
2 JAO ) Signal A
3 BO Outputs divided encoder signals
) Encoder [(Phase A, B, Z) using the line drive
4 /BO ) Signal B method. The output division can be
set at [0x3006].
5 Z0 ) Encoder
6 /70 ) Signal Z

Table 53. Encoder Output Signal Description

® Encoder Output Signal of the Open Collector Method

Pin No. | Name | Allocation | Description Details
45 DO06+ AO Encoder
) Signal A Outputs divided encoder signals
46 DO06 /AC (Phase A, B, Z) using the open
collector method.
47 DOO07+ BO Encoder L
Sianal B The output division can be set at
48 DO07- /BO 9 [0x3006].
Use of open collector encoder output
49 DO08+ Z0 E_ncoder can be set at[0x3007].
50 | Doos- 1O Signal Z
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Table 54. Encoder Output Signal of Open Collector Method

® Related Objects

Sub Variable G PDO :
Index e Name FoiEL Accessibility Alseeien Unit
0x3006 - Encoder Output Pulse | UDINT RW No Pulse/rev.
0x3007 - Encoder Output Mode UINT RW No -

Table 55. Encoder Output Related Objects

4.5 1/0O Signal Setting
4.5.1 Allocating Digital Input Signals

You can set the functions of digital input signal of I/O connector and input signal level.
Among the 28 input functions listed below, you can allocate the functions that you
want to use to digital input signals 1 through 16 at your discretion.
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o

functions Contents ﬁ’
SVON Servo On

POT No forward (CCW)  @—> [_2aviN 2 |—

NOT No reverse (CW) rotation +—> | oI 1 T I—E
A-RST Alarm reset rotation +—> ﬂ
START Initiate operation +—> | DI 2 13 |—

STOP Servo stop +—> | TE ) l_ﬂ
REGT Post-sensor operation +—> 3

EMG Emergency stop —> [ o4 15 |
HOME Origin sensor +—} | — — | "Dﬂ

H-START Initiate homing +—> | ﬂ

ISELO Position select 0 +—> | DI 6 17 |—

ISEL1 Position select 1 +—> | S T I—ﬂ
ISEL2 Position select 2 ~—> 33
ISEL3 Pos!tfon select 3 +—> Allocatable | DI 8 19 |—

ISEL4 Position select 4 +—> | oIS > Fﬂ
ISELS Position select 5 +—> Set digital input 1~16 ﬂ
PCON Peontrol action |  (0x2200 ~ 0x220F) [ oo 23
GAIN2 Conversion between gains 1and 2 @ E}

PCL Forward torque limit +—> | DI 11 24 I_

NCL Negative torque limit ﬂ
PROBEL Touch probe 1 g | DI 12 2 |_

PROBE2 Touch probe 2 +—> | DI 13 26 Fﬂ
PAUSE Index pause +—> E
ABS_RQ Absolute position data demand +—> | DI 14 27 I_

JSTART Jog operation +—> | DL 15 o8 l_ﬂ

JDIR Jog rotation direction select +—>

PCLR Input pulse clear +—> | DI 16 29 ﬂ
AOVR Speed override select H
SPD1 Multi step speedl H /O
SPD2 Multi step speed?2 +—>
SPD3 Multi step speed3 +—>
MODE Conversion of operation mode +—>

Figure 28. Allocating Digital Input Signals

® Related Objects

Index Ir?c?(?x Name \I/:%rrlr?balf Accessibility Allgc?a%on Unit
0x2200 - Digital Input Signal 1 Selection UINT RW -
0x2201 - Digital Input Signal 2 Selection UINT RW -
0x2202 - Digital Input Signal 3 Selection UINT RW -
0x2203 - | Digital Input Signal 4 Selection UINT RW -
0x2204 - Digital Input Signal 5 Selection UINT RW -
0x2205 - Digital Input Signal 6 Selection UINT RW -
0x2206 - Digital Input Signal 7 Selection UINT RW -
0x2207 - | Digital Input Signal 8 Selection UINT RW -
0x2208 - Digital Input Signal 9 Selection UINT RW -
0x2209 - Digital Input Signal 10 Selection | UINT RW -
0x220A - Digital Input Signal 11 Selection | UINT RW -
0x220B - | Digital Input Signal 12 Selection | UINT RW -
0x220C - Digital Input Signal 13 Selection | UINT RW -
0x220D - Digital Input Signal 14 Selection | UINT RW -
0x220E - Digital Input Signal 15 Selection | UINT RW -
0x220F - | Digital Input Signal 16 Selection | UINT RW -
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Table 56. Allocating Digital Input Related Objects

BIT Details
Signal input level setting
15 (0:CONTACT A,
1:CONTACT B)
14~8 Reserved
7~0 Input signal allocated
Set Allocated
Value Signal
0x00 Not allocated
0x01 POT
0x02 NOT
0x03 HOME
0x04 STOP
0x05 PCON
0x06 GAIN2
0x07 P_CL
0x08 N_CL

0x09 MODE

0x0A RESERVED

0x0B EMG

0x0C A_RST

OXOF | SV_ON

0x10 START

0x11 PAUSE

0x12 REGT
0x13 HSTART
0x14 ISELO
0x15 ISEL1
0x16 ISEL2
0x17 ISEL3
0x18 ISEL4
0x19 ISEL5

Ox1A ABSRQ

0x1B JSTART

0x1C JDIR

0x1D PCLR
Ox1E AOVR
0X20 SPD1
0X21 SPD2
0X22 SPD3

0X23 MODE
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You can set the functions of digital input signal of I/O connector and input signal level.
Choose the signals to allocate with bit 7~0, and set the signal level at bit 15.

Set Allocated Set Allocated
Value Signal Value Signal
0x00 Not allocated 0x11 PAUSE
0x01 POT 0x12 REGT
0x02 NOT 0x13 HSTART
0x03 HOME 0x14 ISELO
0x04 STOP 0x15 ISEL1
0x05 PCON 0x16 ISEL2
0x06 GAIN2 0x17 ISEL3
0x07 P CL 0x18 ISEL4
0x08 N_CL 0x19 ISEL5
0x09 PROBE1 Ox1A ABSRQ
O0x0A PROBE2 0x1B JSTART
0x0B EMG ox1C JDIR
0x0C A RST 0x1D PCLR
OxOF SV_ON Ox1E AOVR
0x10 START

Example) When the set value is 0x0006.

CONTACT A GAIN2Allocation

Contact A: Base status is O(Low). Activates when 1(High) is input.(Active High)

Contact B: Base status is 1(High). Activates when O(Low) is input (Active Low)

® Example of Input Signal Allocation

The table below shows an example of allocating input signals. Please note the set values
of 0x2200~0x220F.

DI1 DI2 DI3 Dl4 DI 5 DI 6 DI 7 DI 8
SV_ON POT NOT A-RST START STOP REGT EMG

(CONTA | (CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC

CT A) TA) TA) TA) TA) TA) TA) TA)
DI 9 DI 10 DI 11 DI 12 DI 13 DI 14 DI 15 DI 16
HOME | HSTART | ISELO ISEL1 ISEL2 ISEL3 ISEL4 ISEL5

(CONTA | (CONTAC | (CONTAC
CT B) TB) TA) (CONTAC | (CONTAC | (CONTAC | (CONTAC | (CONTAC
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Di1 DI2 DI3 Di4 DI 5 DI 6 DI 7 DI 8
TA) TA) TA) TA) TA)
Set Bit Set

(Pin(rﬂiber) parameter | 15 7~0 value Content

DI#1 (12 0x2200 0 OxOF O0x000F SV_ON(A CP)

DI # 2 (13) 0x2201 0 0x01 0x0001 POT(A CP)

DI # 3 (14) 0x2202 0 0x02 0x0002 NOT(A CP)

DI # 4 (15) 0x2203 0 0x0C 0x000C A-RST(A CP)

DI # 5 (16) 0x2204 0 0x10 0x0010 START(A CP)

DI# 6 (17) 0x2205 0 0x04 0x0004 STOP(A CP)

DI # 7 (18) 0x2206 0 0x12 0x0012 REGT(A CP)

DI # 8 (19) 0x2207 0 0x0B 0x000B EMG(A CP)

DI # 9 (22) 0x2208 1 0x03 0x8003 HOME(B CP)

DI # A (23) 0x2209 1 0x13 0x8013 HSTART(B CP)

DI # B (24) 0x220A 0 | ox14 | 0x0014 ISELO(A CP)

DI # C (25) 0x220B 0 0x15 0x0015 ISEL1(A CP)

DI # D (26) 0x220C 0 0x16 0x0016 ISEL2(A CP)

DI # E (27) 0x220D 0 0x17 0x0017 ISEL3(A CP)

DI # F (28) 0x220E 0 0x18 0x0018 ISEL4(A CP)

DI # 10 (29) 0x220F 0 0x19 0x0019 ISEL5(A CP)

Table 57. Example of Signal Input Allocation

4.5.2 Allocating Digital Output Signals

You can set the functions of digital output signal of I/O connector and output signal
level. Among the 19 output functions listed below, you can allocate the functions that
you want to use to digital input signals 1 through 8 at your discretion.
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o
:::,U,:f:::‘: Contents 35 | DO1+ |—>
BRAKE Brake select  #— " E_’
ALRAM Servo alam +—>
RDY S
emnvo ready +_> 27 E—’
ZSPD Zerospeed  #—
INPOS1 | Position reached 1 +—> 38 DO 2-
TLMT Torgue limit +—>
VIMT Speed mit ~ #— 39 El—p
»—p
INSPD
Speed reached +—P n E—’
WARM Warning +—>
TGOMN Rotation detection nutput+—> a’-l E—’
MPOSZ | Position reached 2 +—>
. Allocatable p—
ORG Homing compete $— 42 | poa
EOQS C)paratiorsmr-:irstasorrpla:+—> Set digital ouput 1~8
D UTO Operation mr-:irataoLtth-DH (2210 ~ 0x2217) a3 DO 5+ |—b
E2UT1 Operation coordinate sutput +—> =
DOS |[—
[ouT2 Operation coordinate DL.lpL.l2+_> :
2UT3 Operation coordinate output 3+—> e 06
) B _h
2 UT4 Operation coordinate output 4+—’ :
IOUTS Operation coordinate output 5+_> 46 DO 6 |—P
—
48 0o 7-
Figure 29. Allocating Digital Output Signals
® Related Objects
. PDO
Sub Variable Access un
fifeiess Index el Format ibility Alle it
ation
Digital Output Signal 1
0x2210 - Selection UINT RW -
] Digital Output Signal 2 )
0x2211 Selection UINT RW
Digital Output Signal 3
0x2212 - Selection UINT RW -
] Digital Output Signal 4 )
0x2213 Selection UINT RW
Digital Output Signal 4
0x2214 - Selection UINT RW -
] Digital Output Signal 4 )
0x2215 Selection UINT RW
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j Digital Output Signal 4 _
0x2216 Selection UINT RW

] Digital Output Signal 4 )
0x2217 Selection UINT RW

Table 58. Allocating Digital Output Related Objects

You can set the output signal level by allocating functions of digital output signals of I/O
connector. Choose the signals to allocate with bit 7~0, and set the signal level at bit 15.

Details

Signal output level setting
(0:CONTACT A, 1:CONTACT B)

Reserved

Allocated output signal

Bit
Set Allocatable Output 15
Value Signals
0x00 Not Allocated 14-8
0x01 BRAKE -0
0x02 ALARM
0x03 RDY
0x04 ZSPD
0x05 INPOS1
0x06 TLMT
0x07 VLMT
0x08 INSPD
0x09 WARN
0x0A TGON
0x0B INPOS2
0x10 ORG
0x11 EOS
0x12 IOUTO
0x13 IOUT1
0x14 I0UT2
0x15 IOUT3
0x16 I0UT4
0ox17 IOUTS

WWW.COmMOoso.com
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® Example of Digital Output Allocation

The table below shows an example of allocating input signals. Please note the set
values of 0x2210~0x2217.

DO#1 DO#2 DO#3 DO#4 DO#5 DO#6 DO#7 DO#8
ALARM RDY BRAKE | INPOS1 ORG EOS TGON TLMT

(CONT | (CONT | (CONT | (CONT | (CONT | (CONT | (CONT | (CONT
ACTB) | ACTA) | ACTB) | ACTA) | ACTA) | ACTA) | ACTA) | ACTA)

CN1 Set Bit
Pin number Parameter 15 7~0 SRl CEEEIe

DO # 1 (35,36) 0x2210 1 0x02 0x8002 ALARM (Contact B)
DO # 2 (37,38) 0x2211 0 0x03 0x0003 RDY (Contact A)
DO # 3 (39,40) 0x2212 1 0x01 0x8001 BRAKE (Contact B)
DO #4 (41,42) 0x2213 0 0x05 0x0005 INPOS1 (Contact A)
DO #5 (43,44) 0x2214 0 0x10 0x0010 ORG (Contact A)
DO # 6 (45,46) 0x2215 0 0x11 0x0011 EOS (Contact A)
DO # 7 (47,48) 0x2216 0 0x0A 0x000A TGON (Contact A)
DO # 8 (49,50) 0x2217 0 0x06 0x0006 TLMT (Contact A)

Table 59. Example of Signal Output Allocation

4.5.3 Using User 1/0

User I/O refers to a portion of I/S provided by the drive used for user’s purposes other
than the purpose of controlling the drive. All contacts provided through I/O connector
can be used as User 1/O.

If the number of User I/O required is small, you can use the drive’s I/O connector
instead of using additional I/O modules, resulting in cost reduction.

This drive provides up to 16 input signals and 8 output signals as user /0.
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® How to set user input

1O

| s2aviN 2111
—p| DIl 12 Hﬂ
—p| oDI2 13 FE}
e— |Not allocated | 14 f—:E:E
—>»| D4 15 Hﬂ
i

—p| D5 16|
—>»| D6 17 |_EE
—>»| D7 18 Hﬂ
i

—>p| D3 19 |—
—»| DI9 22 Fﬂ
—»| DIl0 23 Fﬂ
—p| DIlI 24 |_3+
—»| DIl 25 FEE
o—p| DIl3 26 Fﬂ
—| D14 27 |_Eﬁ
—p| DIIS 28 |_EE
—| DIl 29 ﬂ

LT T Hast confroller

Digital Input
(0x60FD)

A. Set the function of the digital input port to use as user input to “Not Allocated
(Set Value 0)". (See Allocating Input Signal)

B. The values of relevant bits (0x60FD.16~31) are read from digital input, to use
as user input.

® Related Objects

Sub Variable " PDO :
Index e Name T Accessibility Allocation| Unit
Ox60FD| - |(Digital Inputs UDINT RO Yes -
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bit Descriptions
0 NOT (negative limit switch)
1 POT (positive limit switch)
2 HOME(origin sensor)

3to 15 Reserved
16 DI#1(1/O pin 12), 0:Open, 1:Close
17 DI #2(1/0O pin 13), 0:Open, 1:Close
18 DI #3(1/O pin 14), 0:Open, 1:Close
19 DI#4(1/0O pin 15), 0:0Open, 1:Close
20 DI #5(1/0O pin 16), 0:Open, 1:Close
21 DI #6(1/0O pin 17), 0:Open, 1:Close
22 DI #7(1/O pin 18), 0:Open, 1:Close
23 DI #8(1/O pin 19), 0:Open, 1:Close
24 DI #9(1/O pin 22), 0:Open, 1:Close
25 DI #A(1/O pin 23), 0:Open, 1:Close
26 DI #B(1/O pin 24), 0:Open, 1:Close
27 DI #C(l/O pin 25), 0:0Open, 1:Close
28 DI #D(l/O pin 26), 0:0Open, 1:Close
29 DI #E(1/O pin 27), 0:Open, 1:Close
30 DI #F(I/O pin 28), 0:0Open, 1:Close
31 DI #10(I/O pin 29), 0:0pen, 1:Close

Table 60. User Input Related Objects
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® How to set user output

__;iffitiiiller: -
-

Digital Output
(OxBOFE)

naf allocated

RDY+

Mo

43
A4

(DcE) =

o~ b
|¢\. i-\..

(aaT

AR
(DiDE] e
50

TLIAT

A.  Set the function of the digital output port to use as user input to “Not
Allocated (Set Value 0)". (See Allocating Input Signal)

B. At the Bit Mask (Ox60FE:02), set the bit corresponding to the port to use as
user output (bit 16~23) to ‘Enable Forced Output’ (Set Value: 1)

C. Using physical outputs(0x60FE:01), set the value corresponding to user
output to O or 1, at the relevant port (bit 16~23)

® Related Objects

Sub Variable P, PDO :
Index e Name Eor Accessibility Allocation | Unit
- |Digital Outputs - - - -
0 |Number of entries USINT RO No
Ox60FE
1 |Physical outputs UDINT RW Yes -
2 |Bit mask UDINT RW No -

Table 61. User Output Related Objects
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® Physical outputs descriptions

Bit Description
Oto 15 Reserved

16 Forced output of DO#1(I/O pin 35, 36)(0:OFF, 1:0N)
Provided that the relevant bit mask (Ox60FE:02.16) is set to 1

17 Forced output of DO#1(I/O pin 37, 38) (0:0FF, 1:0N)
Provided that the relevant bit mask (Ox60FE:02.17) is set to 1

18 Forced output of DO#1(I/O pin 39, 40) (0:0OFF, 1:0ON)
Provided that the relevant bit mask (Ox60FE:02.18) is setto 1

19 Forced output of DO#1(I/O pin 41, 42) (0:0FF, 1:0ON)
Provided that the relevant bit mask (Ox60FE:02.19) is set to 1

20 Forced output of DO#1(I/O pin 43, 44) (0:0FF, 1:0ON)
Provided that the relevant bit mask (Ox60FE:02.20) is set to 1

21 Forced output of DO#1(I/O pin 45, 46) (0:0OFF, 1:0ON)
Provided that the relevant bit mask (Ox60FE:02.21) is setto 1

22 Forced output of DO#1(I/O pin 47, 48) (0:0OFF, 1:0ON)
Provided that the relevant bit mask (Ox60FE:02.22) is set to 1

23 Forced output of DO#1(I/O pin 49, 50) (0:0FF, 1:0ON)
Provided that the relevant bit mask (Ox60FE:02.23) is set to 1

24 DO #loutput status (0:OFF, 1:0ON)

25 DO #2output status (0:OFF, 1:0N)

26 DO #3 output status (0:OFF, 1:0N)

27 DO #4output status (0:OFF, 1:0N)

28 DO #5output status (0:OFF, 1:0N)

29 DO #6output status (0:OFF, 1:0N)

30 DO #7output status (0:OFF, 1:0N)

31 DO #8output status (0:OFF, 1:0N)

Table 62. Physical Output Descriptions

® Bit mask descriptions

Bit Descriptions
Oto 15 Reserved
16 DO#1(1/O pin 35, 36)output status setting (0:Disable, 1:Enable)
17 DO#2(1/0 pin 37, 38)output status setting (0:Disable, 1:Enable)
18 DO #3(1/0 pin 39, 40)output status setting (0:Disable, 1:Enable)
19 DO #4(1/0 pin 41, 42)output status setting (0:Disable, 1:Enable)
20 DO#1(1/O pin 43, 44)output status setting (0:Disable, 1:Enable)
21 DO#2(1/0 pin 45, 46)output status setting (0:Disable, 1:Enable)
22 DO #3(1/0O pin 47, 48)output status setting (0:Disable, 1:Enable)
23 DO #4(1/0 pin 49, 50)output status setting (0:Disable, 1:Enable)
2410 31 Reserved

Table 63. Bit Mask Descriptions
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5.Tuning
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5.1 Servo Tuning Overview

Current feedback
Position Speed Torque l vorzge
command command command Torque command

— e B e Q9] comiol st Pover et (otor }-(Eneacer
p P operation circui

Position feedback

You can use the drive at the torque control mode, speed control mode or position control
mode, depending on the connection method with the host device. The drive’s control
structure takes the cascade form, where the position control is positioned at the outermost
and the current control is positioned at the innermost. Depending on the drive’s operation
mode, you can tune the gain-related parameters of the torque controller, speed controller
or position controller to suit your purposes.

5.2 Position Variable Overview

In a servo system, the drive uses two types of position information:
commanded position and actual position. As these positions change with time, you can use
the position values to determine if the system is positioning as you expect.

5.2.1 Commanded Position
The commanded position is calculated by the motion profile routine from the controller and
it is updated every servo sampling period. Therefore, the commanded position is the
intended position at any given point of time.
To view the commanded position, use the drive support tool. (drive setup software)

A
e —— Setpoint
Commanded \
Position Prafile Complete
c L
o
p= Distance
w
s (p)
o
L J -‘
Acceleration CUHStE.mt |Deceleration
Velocity
Time

Figure 30. Commanded Position
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5.2.2 Actual Position

The actual position of the motor/load is the drive’s response to the commanded position,
and is measured with the feedback device. The profile resulting from the actual position
across time is the position response.

To view the actual position, also use the drive support tool software.

The difference between commanded and actual positions is called position error.

Even when the system is properly tuned, the position error can still be quite significant due
to a combination of factors such as the desired profile, the motor's limitation, the dynamic
characteristics of the system, etc. For example, if the commanded velocity is higher than
the maximum velocity the motor can physically achieve, the actual position will always lag
behind the commanded position. Under these circumstances, a position error will
accumulate no matter how high the gains are set.

5.3 Servo Response Overview

5.3.1 Stability

The first objective of tuning is to stabilize the system. The formal definition of system
stability is when a bounded input is introduced to the system, the output of the system is
also bounded. What this means to a motion control system is if the system is stable, and
the position set-pint is a finite value, the final actual position of the system is also a finite
value.

In contrast, if the system is unstable, no matter how small the position set-point or how little
a disturbance (motor torque variation, load change, noise from the feedback device, etc.)
the system receives, the position error will increase exponentially in almost all cases. In
practice, when the system experiences instability, the actual position will oscillate in an
exponentially diverging fashion as shown in Table 38.

One common misperception is that whenever there is oscillation, the system is unstable. It

is important to recognize that a system is considered stable if the oscillation finally
diminishes (damps out), even if it takes a long time.

5.3.2 Position Response Types

Response Description Profile (position/time)
Unstable Instability causes the =

position to oscillate in 2

an exponentially 8

diverging fashion. a

Time

Qver- A highly damped, or
damped over-damped, system

gives a smooth but
slower response.

Position

Time
Under- A slightly damped, or S
damped under-damped, =
system gives a slightly 8
oscillatory response. o

Time
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Response Description Profile (position/time)
Critically A critically-damped
damped response is the most

desirable because it
optimizes the trade-off
between damping and
speed of response.

Position

Time

Oscillatory An oscillatory
response is
characterized by a
sustained position
oscillation of equal
amplitude.

Position

Time

Chattering Chattering is a high-
frequency, low-
amplitude oscillation
that is usually audible.

Position

Time
Figure 31. Position Response Types

Identify the six basic types of position responses. The primary difference among these
responses is due to damping—the suppression (or cancellation) of oscillation.

5.3.3 Performance Measurements

If you plot of the position response versus time, you can make a few measurements to
gquantitatively assess the performance of the servo. These three measurements are made
before or shortly after the motor stops moving:

* Overshoot— the measurement of the maximum magnitude that the actual position
exceeds the position set-point. It is usually measured in terms of the
percentage of the set-point value.

* Rise Time— The time it takes the actual position to pass the Set-point.

« Settling Time—the time between when the commanded position reaches the set-point
and the actual position settles within a certain percentage of the position
set-point. (Note the settling time definition here is different from that of a
control engineering text book, but the goal of the performance
measurement is still intact.).

5.4 Automatic Gain Tuning (Off-line)

You can automatically set gains corresponding to the load conditions, using commands
generated by the drive itself. The gain-related parameters subject to change are as follows.
Inertia, inertia ratio, position loop gain, speed loop gain, speed integral time constant,
torque command filter time constant, notchfilter3frequency, notch filter frequency.

The overall gain is set to either high or low, depending on the set value of the system
rigidity for gain tuning. Please set the appropriate value depending on the rigidity of the
load being operated.

As shown in the figure below, commands in the sinusoidal form are generated either in the
forward or reverse direction depending on the set value of the offline gain tuning direction.
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You can set the distance covered during tuning with the offline gain tuning distance
(0x2511). The distance increases along with the set value: please set the appropriate

Tuning direction=0 (forward)

Offline gain funing
distance (0X2511)

[
]

w3

-

Response

k//’ moving
distance

Rt Tuning direction=1 {reverse
" Tuming ( )

=)

distance depending on the situation. Please secure a sufficient distance before gain tuning
(1 rotation or above).

Notch Filter

Adaptive Filter -
function Select 0x2500

Position Control Velocity Control Frequency’ Width Depth Torque Filter
Ref. * PGai”f 'Gai”f 1 [oxa501/] [ ox2502 | [ 0x2503 | e
—>—> > > [ —
'y 1 [ ox2102 | [ ox2103
2 [ oxa5f4 | [ 0x2505 | [ ox2506 | 2 [ofos
2 [ogfos | [ ogfor ] 3 [[0x2507 | | ox2508 | [ ox2509 |
/ / 4 [[ox280A ] | ox2508 | [ ox250C |
7
Torque Command
Resonance
Frequency Current Control
Estimation Space
Load Inertia < P Gain —» Vector —P CPoVr\(t':/IoI
Estimation Control
Inertia
1
1
Current Feedback
Velocity Feedback Velocity
Calculation
Position Feedback Velocity
Calculation
Figure 32. Control Loop Block Diagram
5.4.1 Related Objects
Sub Variable . PDO .
Index Name Accessibilit . Unit
Index Format Y| Allocation
0x250E System Rigidity for Gain Tuning UINT RW No -
0x2510 - Off-line Gain Tuning Direction UINT RW No -
0x2511 Off-line Gain Tuning Distance UINT RW No -

Table 64. Auto Tuning Related Objects
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5.5 Automatic Gain Tuning (On-line)

PD-xxP drive doesn’t follow the command generated by itself. While operating under the
command from host device, it sets position loop gain, speed loop gain, speed integral time
constant, torque command filter automatically base on general rule and the rigidity set by
user. Setting operation is basis on estimation of the system inertia during performance.

® inertia ratio, position loop gain, speed loop gain, speed integral time constant, torque
command filter time constant

During online tuning, it refers 20 steps of value of gain table by rigidity. The result of tuning
is reflected regularly and changed gain is stored in EEPROM every two minutes.

When inertia estimating, estimated result reflected quickly or slowly by set adaption speed
value. The setting rigidity parameters can determine the overall responsiveness of system.

In the following cases, it may be inaccurate to estimate the inertia when online auto tuning.
® when a change of the load is too heavy

® When rigidity of load is too weak or too heavy backlash system.

® \When the load is too small(less than 3 times) or too heavy (more than 20 times)

® \When acceleration and deceleration is too small for sufficient acceleration and
deceleration torque(less than 10% of the rated).

® When the speed of revolution is too slow(less than 10% of the rated).
® \When friction torque is too large.

If the above conditions or on-line auto tuning system doesn’t operate well, please run an
off-line gain tuning.

5.5.1 Changed parameters after tuning

® - |nertia ratio (0x2100), position loop gain 1(0x2001), speed loop gain 1(0x2102), speed
integral time constant 1(0x2103), torque command filter time constant 1(0x2104).

- Notchfilter3frequency, notchfilter4frequency (0x2507, 0x250A) - Please refer
automatic notch setting function.
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Calculation

Notch Filter
foncion Selc
Position Control Velocity Control Frequen Width Depth Tofq_llie Flter
Ref. * P Gain P Gan/" | Gain [ 0x2501'.| [Toxa502 ] [ ox2503 | me
O G N N ] > -
I ! r e ! 2 [ oxes04 | [ ox2505 | [ ox2506 | 2 [of5]
2 Wm 2 Wm Wm 3 | 0x2507 | | 0x2508 | | 0x2509 |
L
4 [[gk280AT] [ ox2508 | [ ox250C |
.
‘.
Torque Command
Resonance
Fre_quer]w Qurrent Control
Estimation Spece
T oad nartie [e—e—»  Gain | Vector omml —M\
Estimation Control
Inertia
A
A Load
Current Feedback
Velocity Feedback @_ |:
Calculation
Position Feedback Velocity )

5.5.2 On-line auto tuning object

Sub Variable - PDO .
Index e Name [ s Accessibility AleeEden Unit
0x250D - (On-line Gain Tuning Mode ) UINT RW No -

Predetermined
C) Setting detall
(B) Value © ng cetal
(D) O (E) Gain real-time tuning OFF
F 1 (G) Gain real-time tuning ON

The default setting is 0. When you’re not available to do on-line auto tuning or you already
know the gain value, please set the value to O.

If you set the value to 1, it performs an online auto-tuning.

Please select it when variation of load inertia is small or you don’t know inertia ratio.

Estimated value of gain is stored in EEPROM roughly every two minutes during on-line

auto tuning.
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5.5.3 Setting system rigidity when on-line auto tuning

Sub Variabl | Acce | PDO )

Index | | Sqex Name e ssibili | Alloc | Unit
Format| ty ation

Ox250E | - (System Rigidity for Gain Tuning) UINT | RW | No -

As shown in the figure below, there are 20 kinds of system rigidity setting when on-line
auto tuning.

When you set a system rigidity value, it automatically determines gains (position loop gain
1, speed loop gain 2, speed integral time constant 1, torque command filter time constant
1).

The default setting for system rigidity value is 5.

When you set a system rigidity value to large number, gain will be higher and positioning
time is shorter. However, if system rigidity value is too high, vibration could occur
depending on the mechanical configuration. So, please set the system rigidity value from
low value to high value and check it vibrates or not.

[0x250E] System Rigidity 1 2 3 4 5 6 7 8 9 10
[0x2101] position loop gain 1 2 5 10 15 22 30 40 50 60 73
[0x2102] speed loop gain 1 3 8 15 23 33 45 60 75 90 | 110

[0x2103] speed integral time
190 70 50 40 30 22 15 13 10 9

constant 1

[0x2104] torque command filter
80 30 20 10 8 6 4 3 3 2

time constant 1

[0x250E] System Rigidity 11 |12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
[0x2101] position loop gain 1 87 100 | 117 | 133 | 160 | 173 | 200 | 220 | 240 267
[0x2102] speed loop gain 1 130 | 150 | 175 | 200 | 240 | 260 | 300 | 330 | 360 | 400
[0x2103] speed integral time
8 7 6 6 5 5 4 4 3 3
constant 1
[0x2104] torque command filter 1

time constant 1

5.5.4 On-line auto tuning adaption speed
Sub Variabl | Acce | PDO )
Index | | Sqex Name e ssibili | Alloc | Unit
Format| ty ation
O0x250F | - (On-line Tuning Adaptation Speed ) UINT | RW | No -

You can set the on-line tuning adaptation speed. Larger predetermined value reflects
change of gain more quickly.
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5.6 Manual Gain Tuning

When using a cascade-type controller, first tune the gain of the speed controller positioned
inside, and then tune the gain of the position controller positioned outside.

That is, the order tuning is proportion gain—>integral gain-> Feed forward gain.

The role of each gain is as follows.

Proportion gain: determines controller BW Integral gain: determines error of the steady
state, causes overshoot Feed forward gain: improves the system’s lag characteristic
Differential gain: damping for the system (not provided)

5.6.1 Speed Controller Tuning

A. Inertial ratio setting

- Use automatic inertia estimation function, or manual tuning

B. Proportion gain setting

Torgue/noise monitoring before vibration occurs

C. Integral gain setting
- Speed overshoot and steady-state error monitoring

- If you want to increase integral gain but overshoot occurs, you can use the P/PI
conversion mode

- The integral gain of this drive is integral time constant,

D. Speed command filter and speed feedback filter setting

5.6.2 Position Controller Tuning

A. Proportion gain setting

- Torque, position error, noise monitoring before vibration occurs

B. Feed forward setting

Position error monitoring

- Feed forward filter can be set

If you want to increase feed forward but overshoot occurs, set filter

- Feed forward value can be set from 0 to 100%. The value is the ratio of the
position command value currently being input against the difference

C. Position command filter setting

- It provides smoother position command

P Series User Guide 115

WWW.COmMOoso.com



Parker Hannifin m

5.7 Vibration Control

The vibration control function has the following features.

® Provides 4-layer notch filter
Frequency, width, depth setting
Automatic setting through real-time FFT
50[Hz] ssetting range< 5000[Hz]

® Provides 2-layer vibration inhibition filter, for vibration inhibition of the
load
Measures the vibration frequency of the load
1.0[Hz] ssetting range< 100.0[Hz]

(=D)L=

Sevo drive
=
B . =
Position _ Vibration
inhibition filter et H
command PVWIM outputf T

I L mEncod  Moto ii“(‘iiﬁi YT SL LY AR VR YRR

=
. . -
Vibration a
inhibition filter
Time
Position
T feedback Load unitzpeed

ANV ANNANN A
\./VVVTlme

: 5
Measurement of residual
vibration frequency

Figure 33. Vibration Control

5.7.1 Related Object

Index Ir?;gx Name \é&g’:ﬁqb;? Accessibility AIIEcDa%on Unit
0x2515 | - é\éinbfﬁgﬂg‘tigg{’presgon Filter UINT RW No -
0x2516 | - é?’eig[]aetirlocr;)s“ppresgon Filter 1 UINT RW No |0.1[Hz]
ox2517 | - é\;ﬁgﬂgy Suppression Filter 1 UINT RW No )
0x2518 | - F(yeighae“nocr;/f’“ppresgon Filter 2 UINT RW No |0.1[Hz]
0x2519 | - é\;ﬁgﬂgy Suppression Filter 2 UINT RW No )
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5.7.2 Setting Vibration Suppression Filter(0x2515)

Predetermined . .
Setting Details
Value

0 Not using Vibration control (damping) filter

1 Applying Vibration control (damping) filter 1.2

2 Applying Vibration control (damping) filter 1.2 according to

LVSF1, LVSF2 input.

5.8 Filters

Notch filter is a type of Band Stop filter which removes certain frequency

components. By removing resonance frequency component of the mechanic unit

using the notch filter, you can remove vibration while setting high gains.

This drive provides a total of 4 layers of notch filters, and the frequency, width,

depth can be set separately for each filter. One or two notch filters can be used as

adaptive filters with automatic frequency and width setting, through real-time
frequency analysis (FTT).

Size Width
TI:I T —Li‘.l ’///_ —— T T T T
-3d§
0k -
Depth

220N L A L 'l 'l | L ] i L i I

Cut-off Frequency(Hz)
Figure 34. Meaning of Notch Filter

5.8.1 Related Objects

— Frequency

Index Ir?ctil:x Name \I/:%rr';b;te Accessibility AIIOP(I:DE:t)ion Unit
0x2501 - Notch Filter 1 Frequency UINT RwW No Hz
0x2502 - Notch Filter 1 Width UINT RW No Hz
0x2503 - Notch Filter 1 Depth UINT RwW No -
0x2504 - Notch Filter 2 Frequency UINT RwW No Hz
0x2505 - Notch Filter 2 Width UINT RW No Hz
0x2506 - Notch Filter 2 Depth UINT RwW No -
0x2507 - Notch Filter 3 Frequency UINT RwW No Hz
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0x2508 - Notch Filter 3 Width UINT RwW No Hz
0x2509 - Notch Filter 3 Depth UINT RwW No -
0x250A - Notch Filter 4 Frequency UINT RW No Hz
0x250B - Notch Filter 4 Width UINT RwW No Hz
0x250C - Notch Filter 4 Depth UINT RwW No -

Table 65. Notch Filter Related Objects

5.8.2 Adaptive Filter

Adaptive filter reduces vibration by automatically setting the notch filters by
performing real-time analysis on vibration frequency generated from the load during
drive operation through speed feedback signals.

One or two notch filters can be automatically set by detecting the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>